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CHEMICALS AND ALLIED PRODUCTS.

By Cuarres E. Muxror, Professor of Chemistry, George Washington University, I

SCOPE OF THE CENSUS.

The first special report on the manufacture of chem-
icals was made at the census of 1880 under the cap-
tion “chemical production.” At each subsequent
census & speeial report on this topie has been made
under the caption ‘‘chemicals and allied products.”
Inspection of these reports shows that the industries
included have varied considerably, though each rve-
port has embraced the industries producing acids,
sodas, potashes, alums, glycerin, dyestuffs and ex-
tracts, explosives, fertilizers, pigments, wood distilla-
tion products, salts, and certain elementary sub-
stances, such as bromine and phosphorus. The spe-
cial veport at the census of 1880 also embraced the
industries producing soap, candles, castor oil, glucose,
and sulphur, the products of which had a total value
of $28,010,152. These latter industries did not ap-
pear in the special report of 1890, but those produc-
ing pharmaceutical preparations, ready mixed paints,
and varnishes and japans were added, the pharma-
ceutical preparations having a value of $16,744,643.
All the industries embraced in the special report for
1890 were included in the special report for 1900 and
in the present report, with the exception of pharma-
ceutical preparations, while those producing essential
oils and bone,ivory, and lamp black were added,these
lstter industries reporting in 1900 products valued at
$1,173,282, and in 1905 products valued at $2,112,379.
The manufactures included under any industry may,
however, differ somewhat from census to census as
new products of the same general character are put
upon the market or older ones cease to be used. The
returns in the establishments enumerated were classi-
fied according to that class of product which had the
maximum value, as is the rule in all Census classifica-
tion, but many of these establishments produced also
subsidiary products of less value, which, had they
been returned as principal products, would have
blaced these establishments in other classes. Such
subsidiary products appear in the tabular summaries
of the Census reports under the heading ‘“sll other
products,”’ but in some cases they are also treated of

i the text and in the minor tables of their special
classes,

“xpert Special Agent.,
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} A veason for the variation in the industries included
. at the different censuses is found in the very general
| and indefinite title used, for in the strictest technical
sense every material thing is s chemical, and accord-
ingly every industry in which the materials used un-
| dergo a chemical change in the process of manufac-
| ture, as in the smelting of iron from its ores or the
| production of leather from a hide, may be considered
as a chemical industry. It is evident that if this view
| of the significance of the title were taken, “chemicals
and allied products” would properly cover every
manufacture except those like furniture making, ma-
chine construction, or textiles, in which the material
remains unchanged in composition during the manu-
facture but is turned, or cast, or woven into other
shapes. The popular idea of the term limits its appli-
cation but admits as chemical industries the mannfac-
ture of gunpowder, fertilizers, and similar mixtures,

the process of compounding the mixtures. It thus
becomes necessary to decide arbitrarily upon the in-
dustries to be included. Those so included at the
census of 1905 may be divided into the following
classes:

I. A, Sulphurie, nitrie, and mixed acidg,
I. B. Other acids.
1I. Sodas.
111 Potashes,
IV. Aluns.
V. Coal tar products.
VI. Cyanides,
V1 Wood distillation,
VIII, Fertilizers.
IX. Bleaching materials.
X. Chemicals produced by the aid of electricity.
XI. Dyestuifs.
X11. Tanning materials.
XIII. Paints and varnishes.
XIV. Explosives.
XV. Plastics.
X V1. Essential oils.
KVIL Compressed and liquefied gases.
XVIII. Fine chemicals.
XIX. General chemicals.

This classification is precisely that followed at the
census of 1900, except that Class T is at the present
census subdivided into Subelasses A and B, and pre-
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whose ingredients undergo no chemical change during.
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cisely the same industries are included in each case.

From the list given it is upparent that “chemicals
and allied products” includes twenty distinet indus-
tries.  As a matter of fact, the number is very much
greater. This beeomes (wulem‘ when it is recalled
that nitrie acid differs from sulphuric acid as greatly
as paper from leather, and that the processes used in
the manufacture of the two acids differ as much as do
those used in making paper and leather. .

Tannye Lo Chemicals and alliod  products—comparalive. Swmnary,
weth amusand ane per cent of Dnerease: 1905 and 1900.

VENSUS,

i Ter cent
: Inerease. of
: increase.

1905 i 1900 i

Numher of est ubhsmnvma 1,7 0L | 0 2.0

Capitul jRAMUIT 1%1 ‘S_ﬁ‘« 471,000 $H;’»,;’»‘.’.’:’1,541 5.9
h.&u ied  offic i i .

numher 11,147 : 2,64d 22.6

g4, (Hl 1 83,674,423 32.4

.1 12,4498 26,8

87,742,528 5.5

2,104 27.2

£7,635, 883 36.0

413 21.2

805, 168 17.2

15 l 7 t 1‘9 117

Wiges, . %L‘,]M V(),fm? § 81,477 4.6

'\[1‘u\1lum-mwmpm & 5, 208, T N Sll 455, 015 7.2

Cast, of nuteriuls sed. 1706, 400, fids 1S124, G185, 044 & 36 42.2

Value of produets.. .. .. IO L1660, 2168202, 506,076 l'h‘.l , G653, 140 30.3

(

1 Dorreuse.

Beeause of the variation in the industries included
at the suecessive censuses, only a partial comparison

JUFACTURLES.

of the data can be made, except for the censuses of
1900 and 1905, when the industries included were
identical. The general statistics for the establigh-
ments actively engaged in the manufacture of chep.-
icals and allied products in 1900 and 1905, together
with the amount and per cent of increase in each item
for this period, are set forth in Table 1.

The term “capital” as used in the Census reports
refers only to the sum invested in lands, buildings
machinery, and tools and implements, and the funds
required to carry on the business, and does not ip-
clude capital stock.

Table 1 shows an increase for 1905 over 1900 in
every item except the number of children employed,
It is particularly to be noted that though the num-
ber of children employed was reduced by 19, the wages
paid them increased by $1,477. The data given in
this table indicate a most flourishing condition for
the industry as a whole. A clearer idea would be
gained of the economic conditions that existed if g
| separate presentation were made of each industry in-
cluded in this class. This is not feasible at this point,
Lut the data may, as in 1900, be divided for com-
parison among six subclasses which are popularly re-
garded as separate industries. Table 2 presents a
comparative summary of these subclasses.

Tapre 2.—COMPARATIVE SUMMARY, BY INDUSTRIES: 1905 AND 1900.
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! Im!w]«w eulpi«urw nitrie, .md mnw] aeids, .md wood distillution.

At each census chemicals ranked first in capital
number of wage-earners employed, and total wages
paid, being followed at each census by paints and var-
nishes, fertilizers, explosives, dyestuffs and extracts,
and essential oils in the order named. * At each census
paints and varnishes ranked first in number of salaried

]
,]
1

£ Illclud(.‘ﬂ hone, ivory, and lamp black.

officials, clerks, etc., salaries, miscellaneous expenses,
and cost of nmtermh used, w1th chemicals second, and
the other industries in the order given above. Paints
and varnishes ranked first in value of products, and
chemicals second at the census of 1900, but this order
was reversed at the census of 1905.
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fapre 3, —INCREASE AND PER CENT OF INCREASE IN THE SEPARATE INDUSTRIES: 1900 TOQ 1905,
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eighth, while Virginia fell from seventh to ninth,
Maryland from ecighth to tenth, and Michigan from
ninth to eleventh, o rank shared at this census with
Indiana. The greatest advance in rank was made by

MANUTFACTURES.

TasLe 5.—QUANTITY AND COST OF MATERIALS USED, WITH AMOUNT AND PER CENT
AVERAGE COST PER UNIT: 1905 AND 1500.

Materials used, totaleost. oo

text and tables is the short ton of 2,000 pounds.
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West Virginia, which passed from twenty-fourth place
i in 1900 to seventeenth in 1905.
rank was that of the District of Columbia, whie),
dropped from twenty-fifth to thirtieth place.

The largest decline ip

OF INCREASE, AND
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1 Decrease.

Unless otherwise specified, the ton mentioned in | It appears that in 1905 as compared with 1900

| there was an increase in the quantity of each of the
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materials reported as used in every case except for
limestone, lime, nitrate of potash, sulphur, and wood
ashes. For the cost of materials used, increases were
reported in every item except bones, tankage, and
offal, nitrate of potash, sulphur, tallow and fat, wood
ashes, mill supplies, and freight, in which there was
reported a decrease in total cost. The decrease in
quantity and cost of nitrate of potash is more than
offset by the increase in quantity and cost of nitrate
of soda, which is a substitute for the former for the
majority of uses -and is mueh cheaper. The decrease
in quantity and cost for sulphur is more than offset by
the increase in quantity and cost of pyrites, which, as
later shown, is a most satisfactory substitute for
sulphur'in the sulphuric acid industry. The decrease
in quantity and cost of wood ashes, which are used as
a source of potassiuin compounds, is more than offset
by the increase in potash salts. Part of the decrense
in wood ashes is, however, to be accounted for by the
difference in the method of taking the census of 1905
from that of 1900, as this industry is largely a neigh-
borhood industry. The decrease in bones, tankage,
and offal, which are used as sources of nitrogen,
phosphorus, and potassium in the compounding of
fertilizers, is more than offset by the increases in fish,
ammonium sulphate, cottonseed meal, and nitrate of
soda, all of which supply nitrogen; in fish, phosphate
rock, and acid phosphate, which supply phosphorus;
and in potash salts, which supply potassium. The
other decreases are not as well accounted for, but it
is probable that the decreases in mill supplies and
freight are to some extent offset by the increase of
264.2 per cent in ‘‘all other materials,” while the cost
of freight may also have been included in the cost
returned for the various materials to a larger extent
in 1905 than in 1900. No obvious explanation is at
hand to account for the decrease in limestone and
lime, but that in tallow and fat probably arose
from the fact that soap, candles, etc., for which these
materials are chiefly used, have become the product of
maximum value in certain establishments, so as to
carry them out of the classification of chemicals and
allied products, under which they were included in
1900, and into another class.

The average cost per unit of quantity shows an
increase for every item presented except phosphate
rock, wood for extracts, aqua ammonia, amroniuin
sulphate, grain alecohol, wood alcohol, common salt,
and linseed oil. It is surprising that there have not
been more instances of decrease when it is considered
that these averages take no account of grades and
that there are wide variations in the quantities and
values of the different grades of many of these articles.
This ig émphasized in the detailed study of sulphuric
acid, given further on, when four different gommercinl
grades, ranging in value from $7.11 to $27.20 per ton,
are shown. Tt is probable that the decrease in the
tost of wood for extracts was due to an increased use

of a lower grade of wood. The decrease in the cost of
aqua ammonia and ammonium sulphate is in entire
harmony with the statistics set forth in Census Bulletin
65, on Coke, and results from the extension of the by-
product coke industry and the greatly inereased pro-
duction, through this means, of ammonia liquor and
ammonium sulphate. The decrease in the cost of
wood alechol follows a stmilar extension of the wood
distillation industry, which is another by-product
industry; while thatin the cost of grain aleohol is due
to the greatly increased use of tax-free aleohol in the
manufacture of smokeless powder for the United
States Government.

TasLr O.—Quanlity and value of products, with amount and per
eent of increase: 1905 and 1900.
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! 1
57,950 64,240 I 15,200 18.4
SS04,561 | §77D, 443 {1 05,118 3.9
518,054 386,361 132,503 | 4.3
¢ ORB,204,545 | $4,703,353 $3,436,162 % 741
Bicarbonate— !
Tons. 1 68,867 8,185 682 | 1.0
Value. . .. I 81,135,610 1 81,324,843 18184, 233 114.3
Caustie—
Tons ,173 78,779 1,304 | L8
Valoe Log2 004,850 | $2,017,955 $6,895 | 0.2
Biborate i
Tons . 20,8582 5,647 '15,2515 27‘0. 4
Value. . $2,122, 808 3502, 480 $1,620,328 3':2.5‘ 'i
Allother........cc.unie J 81,863,822 | §1,344,047 $a18, 875 38.6
Alums: | o
Pound$....ooainiaiaanne 1202,106,850 { 179,465,871 22,640,079 12.6
@ lV:Llue. AR I §2,852, $2, 444, 576 1803,830 13.8
“oal tar produets: ¢
Distillery products...... | 9364,642 | $826,546 | 1sdoLQ04 | 15GY
Chemicals from.........0  $504,150 $512,264 188,088 [BN ]
Cyanidea: i
) l’omss'mmandsoﬁ‘mm—[. X | o
Pounds L.lo2,028884 2,317,280 611, 304 26.4
Value. .. ieeeescnae b Tkass 438 $H01,362 || 18212,824 1 135.4
Ferroeymn‘def ¥ .gow I |
russiate of potash)—
P I’ounda..{‘.._‘...“.!’ 5,027,264 | 6,165,406 || 11,148,142 | 1185
Valué. A 684,277 $004, 014 | 15310,73.7 \ 13_5.:1
- ltlll lot’,??tr.t... .......... i $107,380 §120 $107,260 183,141-3
ood distitlation: j
Aleohel, wood— \ 1
Crude— ! 1
Gallons......... bop,084,871 | 4,101,879 ) 2,408,402+ 505
Value........... | $2,161,813 [ 81,660,061 $501,752 30.2
Reftned--
Ga(llons ......... 5,162,346 3,038,218 2,124,128 6‘! ?
Value........... | 84,109,486 | $2,207,008 832, 478 36,2
B P 52,57 42,413 0,158 | 21
Vaiue 31,474,082 $081,280 | $403, 606 §50.3
Charcoitl— i X
Bushels 25,420,055 | 17,155,440 8,264, 01‘5 4§. 2
Value $1,205,278 $726, 809 3478, 464 , 65. 8
All othe $365,170 $10, 452 3354,727 | 3,308.9
Fertilizers:
Superphosphates—
From minerals,
bones, ete.~ '
TONSeueenrenaens 768,858 I 925,0Q8 1 199,150 116.9
Valtieeovvannonns §7,557,257 | 88,492,360 1§035,103 ‘1.0
Tatedo
Ammgrr]\;{t.t. .(? ............ TTH,087 142,808 633,080 443.0
Valug.ooovrimnenanens 812,001,057 | $2,449,388 |l $10,451,0569 426.7

1 Decrease.
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TasLe G—Quantity and value of products, with anount and per
cont of tnereage: 1905 and 1900—Continued.

Tertilizers —Continued.
Complete

Bleaching nsteri

Hypochlorites

Toms, .

Ve

All other -

Eleetro-chemdoals. oo H
Diyesutls:

Nuturad 9.

Ponnds.oo ..o ]

Value...

Artifieda] b

Pounds.

Vulue.

Tanning e

Naturil-—

Girotnd or chipppod—
Pomnwis... ...

Viddens

Extrae

-

Artifiein] 1—
o

Vil ..

Taintg and varns

Pigmments— {
White lead, dry—

Tons.

Vit

Vidiesoo ool
Iron  oxides gl
otherearth eolors—
Pounds., ...
Valoe
Dry color
Tons.
Value
Pulp  colors,
IHOiRt—
Pounds.....o.. !
Vilue
Paints—
Inoil or paste 6—
Tons.

sold

Vali. oo ..
Already mixed for
LR
Gallons,.. ... 0

Virnisles—

Oilund furpentine —
Gallonac ... ... i
VOl et e

Aleohing—

Fyroxylin--
Gulfons,
Viulue

{ .
Houid deyers. ...
All other

Nitrogiveorin—
Pounids
Valus

I ynaraite:
Tons.
Valne

I Degrense,
2 Inclndes

1,420,140 |
6T, AL

454,850
U, 143

20,080
84,074,704 |

8,144,870
B, 16,050
81,004,107

24,681,055
2440, 100

43,002,537
LRI EBLY]

181, 187, 102
§2,04%, 561

49,554,420
81,904,370

31,198
82,877, 104
24,7
$2,501,772

PUTRTL IR Y
S, H50

Ty VA, 430
1,074,554

45,743,078
$352, 616
8, 031
£4,0, 412

25, 5005, 452
S031, 101

174,218

REICRTEUNTY

2248, 20t

$20, 454,250

17,162,714

RLG, 02,0807

1,569,862 |
R0y, 205

B4R, 0608

17,4910
S, 41, 400

TLA, G
Sy, 117

230, 647

FA02, 2

05, 4rh)

TgLd i, 1R

Nt

1,405,308

4,019,074
S2L65%, 008

£l (2, 788

$1,250,007

2,454,08
813, 155

58,000 |
84,211, 181

a0

11,168,308 1]

22560, 678

22,550,340 |

420,037

4,080,002

4,7, 206
324,002 !

20, 6613, 935 |
$861,881

| 14,286,

:
|
5
%‘ 934,000 |

247,082 4!

183,250 1

$17, 60, 127 1

16,000,350 |
I 814,570,655 i
[ '

7]
{14,337, 401 1]

heeg, 22 1l
SO, 000 1

7,500,345 |

81,024,774

814,261,366 |

1,657

| Ba0, 40 |

\ i
| 5,810,850 |
l

K150 028

42,03

£4, 247, 223

|
Incrouse. |
|

Per
cont
of
in-

| Crense.

i

S
|

1125,240
1§142, 652

97,485 %
818,061

3,509
21,555

$243, 601 |

84,541,511 |

{

|

1,407,870 |
1 §755100L ‘
13,512,777 |

g1, 422 |
1{
|

35,080,687 |
18151,665

116,174,404
$1, 680,554

47,130,345
$1, 550,924

1513
341,432

12,
&

779,040
230,013

3,000,428
848, 099
14,478,722
§7,714
115,806
18141, 616

5,444,347
864,600

20,079
£2,438, 045

1,006,150
$1,256,144

11,818
§46,771

§263, 300 1
i

|
46,253 |
84,000,100 |
4,817,244 l
30, 818 |

|

125, 5.2 |
L2, 64 |

|

92 537 ¢
S4,652,070

2.1
1326

162.2
134.2

1,020.5
2,822.8

19, 0
a2.4

9.7
4.7
4.3
2.4

118.9
13.2

a2

37.

e

2.
LU

178,

.
14,

8.
472
[Eo8

119.
1.

&
.7
B

St 4

Lagwood und sther extracts and ground aud chipped wood,

$Inejudes mordunts, lron Hygnor, ved Hoguor, tarkey ved oif, sizes, guma, and

dextrin.

acid,

s Commprises all other dry pigments than those erinnerated whove,

6 Inclades white bed iroil,

+nclindes ehirone {anuage solintion and nther tanning Hyuids and tnrie

( TapLe G.—Quantity end value of products, with amount qnd per
cent of inerease: 1905 and 1900—Continued.
| .
5 CENSUS, g\ Per
PR I | cent
} il Increase. of
| 1905 1900 | in-
‘v ‘ cerenss,
| : T
| Explosives—Continved. l
Smokeless powder—
Pounds...oeoevennns 6,009, 855 2,973,126 3,030,720 | 102.1
Value., . $3,988,073 | 81,655,048 || $2,242,125 137.8
Allother .. ...ooeveenns 50,798 S850,458 | 18099655 | Rag
Plasties: i
Pyroxylin.....oooene 82,857,093 | 81,970,387 $886, 706 5.0
Al other.. ..l S1, 898, 668 $120,013 | 81,769,685 | 1,377
Essential oils: :
Nutural— o
Pounds. ... 4062, 667 838, 688 1376,021 | 1448
Value $1,023,087 | $701,178 ‘ 20764 | 6.0
Witeh ha
i ANlONS. . oo nann 707,700 110,260 087,440 | 23,5
Value. . $367,873 854, 049 $313,22¢ 5738
Artifieial, ool 8065, 250 854, 400 $10, 790 19.%
Compressed  and  liquetied
18e,
& Anhydrous ammonia . ..[ $1,173,184 $448, 157 $725,037 | 161.8
Carbon dioxide. ... §1, 343,966 8690, 164 $647, 802 031
Aflother. ..ol 8274,209 870,600 $203,519 | 287.9
Fine chiemicals:
Alkaloids—
Ounces 4,494,525 | 4,054,478 40,047 | 0.9
] Value $2,026,780 | 81,750,503 Y| $1,175,286 |  67.1
Gold silts
Ounces 50, 969 12,347 47,022 485.7
Valne. $449, 864 $120, 696 $320,168 §  272.7
1,743,882 1,606, 108 137,774 8.6
3683, 761 §627, 252 $56, 500 90
Platinum salts~—
Cunees. ... 19,068 8,112 10,056 135.1
Valuo......... 8175, 0682 361, 400 S114,282 186.1
Chloroform-—
Pounds 616,670 396, 540 220,130 55.5
, $165, (04 $98, 070 $67,54 | 68,0
Ether—
Pounds, 871,304 203, 238 608,156 | 231.0
Vulue......... $440, 240 8129, 876 $310, 364 230.0
Acutone—
| Pommnds. ...... 1,300,395 1,638,715 1338,3%0 0 20,7
Value. 3161, 320 8178, 666 1817, 346 19.7
Altother .. .. ..o $4,162,137 | $1,435,465 || $2,726,672 190.0
General chemieals:
Glyeerin—
Pounds, ..o.o.o...o... 18,701,907 | 15,383,708 || 3,408,100 | 2.2
Value. .. $2,345,205 | $2,012,880 8332,310 16.§
Cream of tartar—
Pounds. ...l 11,553,660 1 10,620,000 933, 660 8.8
Value..... .ol 22,203,872 | $2,081,500 8182,372 8.8
Epsom sa]
Pounds. 17,658, 535 7,559,800 10,008, 726 133.6
Value. .. .. 3159, 517 857,066 8101, 551 175.2
Sodium phosphate
Pounds..... 12,018, 815 3,478,350 8,540, 465 245.5
Vidue. oveieeeann.s 5243, 822 $104, 554 8139, 268 133.2
Tin saltg—
Pounds.__.......... 10, 676, 941 4,077,471 5,000, 470 1283
Value. -1 $1,002,980 $470, 159 $622, 821 132,56
All other......... $21,047,072 | 818,935,201 || 33,011,871 | 156
1Decrease.
i r . »
- The increase of $79,663,140 in the aggregate value
! of products indicates that the condition of the indus-
tries grouped under chemicals and allied products

" was, on the whole, most prosperous in the census year

1905.

Nevertheless, in the case of 18 of the products
enumerated in Table 6, a decrease was reported either
in quantity or in value, or both, at the census of 1905

as compared with that of 1900. In some cases these
decreases were not actual, but merely due to the man-
ner of tabulation; as in many instances establishments
classified under this heading in 1900 have been trans-
ferred in 1905 to other classifications because of a change
in their prineipal product. The coal tar products may
be cited as an example. Through. the growth of the
manufacture of tarred paper and other materials of
~ this class the value of these materials has come, in sev-
eral establishments, to exceed that of the coal tar
distillery products and the chemicals made from them
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in these same establishments, and thus establishments
which at the census of 1900 were classified as engaged
in the manufacture of coal tar products were, at the
censusof 1905, classified as engaged in the manufacture

of roofing and roofing materials. In such instances it |

is endeavored, when possible, to obtain from the returns
of these establishments the quantity and value of the
subsidiary coal tar products reported, and to combine
these figures with those from the establishments in
which coal tar produects were the principal products,
so as to give as complete a view aspossible of the special
industry. The results of this method as applied to this
and other industries are set forth further on, where the
different subindustries ave treated in detail.

The decreases in some items shown in Table 6 may
be ascribed to an increase in the practice of using within
an establishment products of its manufacture in the
manufacture of other products. Thus the decrease in
the quantity and value of natural tanning materials,
ground or chipped, is more than offset by the increase in
the quantity and value of the extracts, which indicates
that establishments which formerly sold their natural
tanning material in the ground or chipped condition
are now using much of it in the preparation of tanning
extracts, and thereby securing the additional profit and
advantage which results from further manufacture.
The reduction in the guantity and value of dry white
lead, as produced for sale, may also be due partly to
establishments engaged in the corrosion of lead extend-
ing their operations to grinding this white lead in oil
before offering it for sale, and thereby converting the
pigment into a paint. Cases which arise, such as the
two mentioned, will also be considered in the detailed
diseussion of the subclasses.

TaBLE T.—Products consumed in establishments where manyfac-
tured, with amount and per cent of increase: 1905 and 1900.

|
( CENSUS. | Per vent “
KIND. Inerease. | o |
\ 1905 } 1900 ) increase. §
|
Sulphurie acid, tons, .. .......... 008, 445 | 704,355 I 204,000 .7 |
Nitrie acid, pounds. .. ... 62,116,300 | 32,123,221 {| 20,003,085 3.
Mixed peids, pounds. . .| 75,337, 623 | 20,902,371 || 54,435,202 260.
Acid phos?ha,te, tons. 884,211 839, 966 44,245 3
Charcoal, hushels. .. ... 12,184,806 1 1,719,675 {1 10,404,221 .,
Ether, pounds......... 72,742,154 | 1,103,204 | 1,548, 8 0.
Lead oxides, pounds ... 13,580,147 | 2,080,874 || 11,508,773 {
l\{\&mta of ammonia, pounds..... 2,552, 472 158,307 i 2,304,160
I\ltrogly_cerm, pounds. ... .| 44,077,828 | 31,661,806 || 12,416,022 .2
Pyroxylin, porinds. .. 2,038,266 | 1,004,345 973,021 :
White lead, dry, tons. ... 77,793 65,811 11,082 |
All other products cons |
L | 2,501,000

Table 7 shows that at the census of 1905, as com-
pared with: that of 1900, there was an increased con-
sumption of produets in the establishments in which
they were manufactured, in the case of every sub-
stance mentioned in the table. The amount of in-
trease was greatest in the case of sulphuric acid and
least in the case of pyroxylin. The percentage of in-
‘rease was greatest in the case of nitrate of ammonia

20 | 2,280,100 8.0

vl

creases recorded were undoubtedly all due to active
business conditions and an improved demand for these

produets, except perhaps in the case of charcoal. In

this instance certain establishments making charcoal
for use in blast furnaces by wood distillation methods
were, at the present census, by the operation of the

Census rule for classification, transferred to the group

“chemjeals and allied produets” from the group
“iron and steel and their products™ or the group
“lumber and its remanufactures,” where they were
placed at the census of 1900.

The figures of Table 7 are of special interest when
considered in connection with those of Table 6. Thus,
for instance, the returns for lead oxides and white
lead, dry, given in Table 7, confirm the opinion that
the decreases shown for these products in Table 6
were due largely to their increased consumption in
further manufacture in the establishments where
they were originally manufactured.

Crass I. A.—Surpuuric, Nrrnie, AND Mixep Acips.

Sulphurie acid, which has been known to man since
the eighth century, and which has been manufactured
on a commercial scale in the United States since 1793,
is so extensively used in the manufacture of other
chemical products that the statisties for its produc-
tion have been regarded as a safe criterion by which
to gauge the activity of & country in chemical manu-
factures. Nitric acid was manufactured in this
country as early as 1834, Mixed acids, which are
mixtures of sulphurie and nitrie acids in various pro-
portions, came into commercial use about 1860, and
the consumption of them for the manufacture of
nitroglycerin, gun cotton, pieric acid, and a large
number of organic nitrates and nitro-substitution
bodies has grown rapidly. '

The classification *‘sulphuric, nitric, and mixed

acids” is adopted for the first time at the present

census, the industry having now attained such magni-
tude and significance as to warrant it. The statistics
for sulphuric acid have heen collected separately at
each census, beginning with the census of 1870, and
at the censuses of 1890, 1900, and 1805 the quantities
and values of each of the important commercial grades
of the acid were also ascertained.  The statistics for

- pitric and mixed acids were first collected separately

|
|
|

at the census of 1900. The statistics for the three
acids named were presented in the special report on
chemieals and allied products for 1900 in conjunetion
with those for muriatic, borie, acetic, lactic, citric,
tartaric, and other acids, under the heading ‘‘acids.”
The returns for 1900 were, however, so recorded that
it has been possible to separate accurately the re-
turns for sulphurie, nitric, and mixed acids from those
for the other acids reported, so that a comparison of
the statistics for these three acids for the last two

and least in the case of acid phosphate. The in- | censuses may be made. These statistics are sum-
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marized in Table 8, which gives only the statistics
of establishments engaged primarily in the manu-
fucture of the produets in question.

TaBLE S.—Sulplurie, witvie, awld nired acilg—conparative sum-
mary, with amowil and por cod af inercase: 1905 and 1200,

Number of establishments. ... 32 | 34 12 15.8
(‘ulpil,ul ........................ CR12, 761,40 | 814, 481,506 181,21, 586 187
Safuried ofliciuls, elerks, ete., | : ;
numhier... . | S08 | 208 10 34
Salaries. ... &536, 106 £d88, $46 2167,T60 4:& 2
Wiage-earners, aversge number. 2,447 | 2,356 g1 3.9
Total wages reeeeel 81,000,406 '; 81,4827, 549 $177,857 13.4
Miseclluneous expensed £712,453 | $414, 978 $207,976 718
Materiuls used, totul cost...... §4,072, 598 | §4,083,238 || §034, 600 23.3
Pyriteg—
TURONS. e 197,847 147,459 488 0.2
[ G777} 7R 8007, 207 $053, 80 $13, 527 .4
Sulphnr—
OB . cvererecmancencnn 23, (44 24, B8 11,814 7.3
[ 8479, 520 8450, 102 | 20, 427 4.4
Nitrate of sodo—
00 Y T, 27,400 20, 301 11,805 6.5
Cost..... - $1, 143,80 $474, 420 $16i8, 861 17.3
All other muterinly, 82,382,802 | $1,646,027 736, 795 4.8
Products, total value. .. 80,052,646 | 8K, 506, 340 $456, 256 5.4
Sulphuric acid, 5° B
Tons. . 467,614 452, 142 14,672 3.2
Value, 24,086,312 | 84,071,848 §214, 464 53
Nitrie acid
Pounds 30,306,505 | X),402,570 9, %03, 985 48.5
Vadene . 31,446,471 | $1,028, 266 $418, 205 4.7
Mixed geid
Pound 42,810,804 | 42,301,319 511,575 1.2
Vahre, S 81,222,005 1 81,100,758 | $112, 547 10.1
All gther ) £2,007, 568 39 4u6, 518 1) 1288, 45l 112.1
i i

1Deerease.

Although the total number of establishinents prima-
rily engaged in the manufacture of sulphurie, nitrie,
and mixed acids, the capital employed, the quantities
of sulphur and nitrate of soda used, and the value of
“all other products” were less at the census of 1905
than at that of 1900, a healthy growth is indicated by
the fact that there was an increase in all the other
items. The relative inerease in yields especially in-
dicates improvement in operation.

The products included in Table 8 are those only
which are produced for sale, and by establishments in
which they constitute the principal product. A
better idea of the industry may be gained by combin-
ing with the figures given those for the acid produced
by establishments in which it constitutes a subsidiary
product, and also those for acid which is produced
and consumed in the same establishment in further
manufacture, giving to this “ consumed” acid the aver-
age value per unit of its grade so as to obtain a total
value for the product. Among establishments of this
kind may be mentioned chemical works in which
various other acids, bases, salts, or other compounds
are produced having a value greater than the sulphuric,
nitrie, or mixed acids produced for sale, or which con-
sumed one or more of these acids in further manufac-
ture; fertilizer works where sulphurie acid is exten-
sively produced and used in making superphosphates;
explosive factories where the sulphuric and nitrie acids
produced are converted into mixed acids and consumed
in the manufacture of nitroglycerin or gun cotton and

MANUFACTURES.

other cellulose nitrates; petroleum refineries where the
sulphuric acid produced is consumed in refining oil;
and smelting works where sulphuric acid is obtained
from the sulphur fumes. Thismethod has been adopted
in treating of sulphuric acid so that comparisons may
be made showing the growth in the production at the
different censuses.

Sulphuric acid.—The census of 1870 was the first
at which separate statistics were given for sulphuric
acid, and then only for the number of establishments
and the total value of the product. Trom evidence
since obtained it is believed that these statistics are
deficient, and that at that time there were probably 25
establishments in operation, yielding a product of over
$1,000,000 in value. At the census of 1880 the total
quantity of sulphuric acid was also reported, as well as
its value and the number of establishments producing it.

TasLe 9,—Sulphuric acid—number of establishments and quantily
and value of products: 1870 lo 1905.

Estab-

|
~{ Quantity |
CENSUS. nlx:zsnhts. (tons). \ Vulue,
1149 | 1,642,202 | $15, 174, 856
2197 | 1,352,730 | 14,247,185
106 692,380 7,079,473
19| 154,388 | 3661876
4 @ 212,150

1 Ineludes 117 establishments engaged primarily in the manufacture of other
produets.

2 Tneludes 93 establishments engaged primarily in the manufacture of other
products.

aNot reported.

Tapre 10.—Sulphuric acid—increase and per cent of increase in
quantity and value of products: 1870 lo 1905.

INCREASE. PER CENT OI:‘ INCREASE.
CENSUS PERIOD. Q it Q it
uantity uanticy
(tons). Value. (tong), | ¥ uue.
1000 50 1908 -+ e e eeersenseeenees 989, 532 $997,701 21.4 6.5
1890 to 1005, 910,873 | 7,495,413 137.2 97,6
1880 0 1005 oo oo aeeeeeoeennes 1,487,870 | 10,513,010 0058 | 814
1870 €0 100511l 0] 14,962, 736 ® 7,002.0
1890 Lo 1000 -onneeinl il 660,341 | 6,567,712 05.4 8.5
1880 fo 18001 .. .10T T 538,000 | 4,017,507 M85 | 007
1870 to 1880, ..o 11111 oy, 31449) 726 %) 1,626.1

1 Not reported.

Sulphuric acid is produced in several grades: (1)
50° Baumé, or chamber acid, containing on an average
51.04 per cent of SO,; (2) 60° Baumé, containing on
an average 63.7 per cent of SO,; (3) 66° Baumé,
known as oil of vitriol, containing on an average 76.35
per cent of SO; and (4) oleum, which consists of S0,
dissolved in a sulphuric acid, containing 97 to 98 per
cent of FI,SO,. Pure pyrosulphuric acid contains 89.89
percentof SO,. Thecommercialarticle, called oleum,”
usually contains 30 per cent of free SOy, or & total of
87.14 per cent of free and combined SOs. Beginning
with the census of 1890 the statistics for the separate
grades have been collected, and it thus becomes pos-
sible to show more definitely the condition of the
industry at the different censuses, although the sum
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total of all the grades gives but an incomplete statis-
tieal view of the industry. It is also possible to
reduce all the grades to a common basis, as, for
instance, to the basis of 50° Baumé, or chamber acid.

For this purpose the quantity given for 60° Baumé is
multiplied by the factor 1.25; that given for 66°
Baumé, by the factor 1.50; and that given for oleum,
by the factor 1.71.

Tases 11.—TOTAL QUANTITY AND VALUE OF SULPHURIC ACID, BY GRADES: 1890 TO 1905.

1605 1500 ‘f 1890
[
GRADE. Quantit ‘I !
uantity Value. Value Quantity e Value || Quantity Valoe
(tor{s). " | per ton. (tong).. | Value  doion, | Ctons). Value. | nton,
— [
P S ! e e
Total reduced to 50° Bauméacid........... 11,860,437 {.coveeeiiiiiennnnn s 21,648,198 [ oiii.... ? $9.20 { BTREEG0 i
5 - 1
Total 1,642,262 | $15,174,886 |.......... 1,352,730 | 814,247,185 “ .......... ![ 602,380 | §7,679,473 |..........
#0° Baumé. 1,169,141 8,314,646 | .11 953, 439 7,965, 812 845 1 04,042 4,307,067 5. 53
o %}‘“‘“‘2- 4?%,?2@ 53‘% (5;'5)3 ﬁgé 17,012 oH s | 144 i 10,190 ’1221830 %5&
© Buumé. - - - 5 : ¢ ) 382, 27 035, 068 5.7 3, 244 &
- W CBUR| MR neew) mn ) b nd
L 1 : i

} Includes 068,445 tons, with an assigned value of $7,232,675, consumed in establishments where manufactured; and also sulphuric gcid produced by establish-

ments cngaged primarily in tho manuincture of other products,

2 Inelndes 764,355 tons, with an assigned value of '$7.032,006, consumed in estublishments where manufactured; and also sulphuric acid produced by establish-

ments engaged primarily in the manufacture of other produets.
I

3 nelndes 200,768 tons, for which no value was assigned, consumed in establishments where manufactured; and also sulphurie seid produced by establishments

engaged primarily in the manufacture of other products.

Comparing the total quantities reduced to the com- |

man basis of 50° Baumé, it appears that the increase
for 1900 over 1890 was 764,554 tons; and for 1905 over
1900, 321,314 tons. The per cent of Increase for 1900
over 1890 was 97.6; and for 1905 over 1900, 20.8.  The
value per ton for each grade has been consistently lower
ateach census except for the 60° Baumé. TFor thisgrade
o higher value was reported at the census of 1900 than
at that of 1890, but the value reported at the census of
1005 is less than that for 1890, and is in harmoeny with
the values reported for the other grades at the present
census. This progressive reduction in the cost of sul-
phuric acid is a matter of prime importance, since this
aeid is used to so large an extent in the manufacture of
other products. .

Oleum appears for the first time in any census at
the census of 1905. This is due to the fact that it is
readily produced by the contact process, which was
deseribed in detail in the 1900 report on chemicals
and allied products, and which had then but re-
cently been made commercially operative and intro-
tduced into this country. .

The geographic distribution of the manufacture of
sulphuric acid is shown in Table 12, which includes all
establishments, making it either as a principal or as a
subsidiary product, reported at the censuses of 1000
and 1905,

Establishments manufacturing sulphuric acid were
reported from 25 states at the census of 1900, and 26 at
that of 1905. At the census of 1900 New Jersey held
first rank in the number of establishments, Georgia sec-
0}1‘1: Maryland and South Carolina third, and New
York and Pennsylvania fourth. Each of the remain-
Ing states reported less than 10 establishments in opera-
tion. At the census of 1905 Georgia held first rank,
and was followed by Pennsylvania, New Jersey, South
Carolina, and New York, in the order named.

Tapre 12.—Sulphuric acid—number of establishments, by slotes
and terrtlories: 1905 and 1900, )

STATE OF TERRITORY, 1 1905 | 1900

United SAtes. . oo oo irinie e v enas ) lwﬂ; 2127

}
|

AMIDAINA . ot esene e s en e v e e e e ea s [
Arizona. .. |
California. . e .-
Colorndo. . .cuvunnnaon }

|

Connecticut. .
Florida. ...
Georgia
{iinols

Indian:
Kansas..
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o

B
B

1
<
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=1

=%
o
pat

New Jersey
New York.
North Caro
[0 111 T
Pennsylvania. .
Rhode Island....
Soath Caroling. .
Tennegsee.......
Texas.  ..oevvns

Virginia. .-
Wisconsin.........

1 Ineludes 117 establishwments engaged primarily in the manufacture of other
roducts.

P 1 Tneludes 94 establishments engaged primurily in the manufacture of other
produets.

None of the remaining states reported 10 estab-
lishments in operation. Maine and Missouri each
reported 1 establishment in operation at the census
of 1900, but none at the census of 1905, while Kan-
sas, which reported 3 establishments, and Texas
and Wisconsin, which reported 1 establishment each
at the census of 1905 did not report any at the
census of 1900. At the census of 1900, out of the
total number of establishments réported, 95, or 74.8
per cent, were located in states bordering on the
Aflantic ocean or the Gulf of Mexico, and at the
census of 1905, of the establishments reported, 97, or
65.1 per cent, were so located.
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Tavre 13.—Sulphurie acid—quantity of products. by geographic
divisions: 1905 and 1401,

1900

1905

DIVISION. i

United Stated. oo s :

North Atlantie 7 7_‘3}, lrm':_)
Bouth Atlantic ' 540, 593 ;:.0,,»2.1
North Central. 344,906 15&,9:_9
South Central, 141, lQT b/,Gp:)
Wostern 4,184 t 51,235

An increase is shown in each of the divisions, the
largest inerease, 195,927 tons, having oceurred in the
North Central division, and the smallest, 17,949 tons,
in the Western; while the greatest percentage of in-
crease was that for the North Central.

The eensus of 1900 was the first at which statistics
were given with any detail as to the kinds, guanti-
ties, and values of the principal materials. At that
census there were reported, as having been used in
the manufacture of sulphuric acid, 633,837 tons of
pyrites, having a value of $3,101,075, and 70,288 tons
of sulphur, having a value of $1,306,975.

At the census of 1005 there were reported 707,326
tons of pyrites, having a value of $3,805,905, and
47,861 tons of sulphur, having a value of §1,022,644.
This represents an increase in pyrites, for 1905 as
compared with 1900, of 73,489 tons, or 11.6 per cent,
in quantity and $794,830, or 25.6 per cent, in value,
and a decrease in sulplhur of 22,427 tons, or 31.9 per
cent, in quantity and $374,351, or 26.8 per cent, in
vahie,

The quantity of nitrate of soda used in the manu-
facture of sulphurie acid can not be directly ascer-
tained, for the reason that in establishments produc-
ing sulphuric acid it is used for other purposes also,
varying with the nature of the establishment, as, for
example, in making nitric acid, fertilizers, gunpowder,
dynamite, or saltpeter; and for the further reason
that the nitrate used for all purposes in a single estab-
lishment is reported in gross. Analysis of returns,
however, shows that on the average 1 part of nitrate
is used to every 100 parts of 50° Baumé acid produced.
Bearing in mind that no nitrate is used in the con-
tact processes, it is estimated that in 1900 there was
used in making sulphuric acid 15,481 tons of nitrate
of soda, and in 1905, 18,467 tons. The ratio of ni-
trate to total acid will probably decrease greatly in
the future,

In the report on sulphurie acid for the census of
1880 it was stated that there were then 3 estab-
lishments in the United States burning pyrites, from
which it is inferred that the other 46 were burning
brimstone, as sulphur is usually styled in this indus-
try. In the census report for 1890 no mention is
made of the kind of materials used. At the census
of 1600 there were 77 establishments burning pyrites
only, 31 burning brimstone only, 17 burning both Py-
rites and brimstone, and 2 producing the acid from

“for 100 pounds of brimstone.

MANUIFACTURES.

the roaster gases in zine smelting. At the censys of
1905 there were 114 establishments burning DPyTites
only, 19 burning brimstone only, 10 burning hot},
pyrites and brimstone, 5 producing acid from )
roaster gases in zine smelting, 1 producing acid from
the roaster gases in copper smelting, and 5 engaged
in the recovery from spent or sludge acid. Two of
the pyrite plants were also engaged in the recovery of
spent: acids.

The total amount of recovered acid included in tle
product for 1905 was approximately 73,346 tons. It
is probable that the amount of sulphuric acid recov-
ered, or regained, during the census year was much
greater than this, for in many establishments, such
as explosives factories, it has been the practice to ro-
cover and reuse the acid again and again, and the
acid so recovered is not reported. This practice is,
however, now being supplanted by that of rebuilding
the spent acid with oleum. At the census of 1900
the quantity of acid reported as produced in zne
smelting was 58,828 tons, having a value of $424,670;
and at the census of 1905 the quantity so reported
was 94,032 tons, having a value of $576,060. This
represents a gain for 1905 over 1900 of 35,204 tons,
or 59.8 per cent, in quantity and of $151,390, or 35.6
per cent, in value.

The increase between 1900 and 1905 in the number
of establishments burning pyrites was 30, or 31.9 per
cent; while for those burning pyrites only it was 37,
or 48.1 per cent. The decrease for the same period in
the number of establishments burning brimstone was
19, or 39.6 per cent; while for those burning brimstone
alone it was 12, or 38.7 per cent.

At the census of 1905 the average yield for 105 es-
tablishments burning pyrites only was 211 pounds of
sulphurie acid, reduced to 50° Baumé, for 100 pounds of
pyrites. At the census of 1900 the average for the 39
works for which data are available was 206 pounds of
acid for 100 of pyrites. The theoretical yield of cham-
ber acid is given later. In practice 240 pounds have
been obtained. At the census of 1905 the average
vield for 15 establishments burning brimstone only
was 432 pounds of sulphurie acid, reduced to 50° Baumé,
At the census of 1900
the average for the 20 works for which data are avail-
able was 402 pounds of acid for 100 pounds of brim-
stone. The theoretical yield of chamber acid is given
later. In practice 446 pounds have been obtained.
In the report on this industry for 1900 attention was
called to the large use of sulphur in the United States,
while practically no brimstone acid was being made in
England or on the continent of Europe. The stutis-
ties for the present census indicate that our manufac-
turers are coming into conformity with Iuropean
practice.

The large use made of pyrites and of sulphur in the
sulphuric acid industry and the continued growth of
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this industry make 1t proper to mquire into the extent | Tamue 13.—Sulphur imporied and entered for conswmption in the

to which these raw materials are available.

TABLE 14.—Pyrites produced in, andimportedinio, the United States:
1895 t6 19041

PRODUCED. IMPORTED.?

YBAR. - T
Quantity Quantity X
(long tons). Value, (Iong tong). Value.

99, 549 8322, 845 190, 435 8673, 812
115, 483 320, 163 200, 168 b48, 396

143,201 391, 541 259, 546 747,419
193, 364 593, 801 262,773 717,813
174,734 543,249 209, 868 1,077,061
204, 615 749, 901 322, 484 1,055,121
8241,691 | 1,257,870 403, 706 1,415,149
3207, 874 047,089 440, 363 1,650,832
3233,127 | 1,109,818 420, 410 1,634,450
3333,542 | 8,460, 863 422,720 1,533,807

1 United States Geological Survey,Mineral Resources of the United States.
’ 'i"I’l'OIl pyrites containing 26 per cent or more of sulphur and not more than
5 I;elrxﬁ:;(rie%i 5;')(1))( 1(1551.11011 of natural sulphur,

The chief sources of the supply of pyrites imported
into the United States are the celebrated Rio Tinto
and Tharsis mines of the Huelva district in Spain; the
San Domingo mine at Pomaron, Portugal; and the
Tilt Cove mines of Pilleys Island, Newfoundland.
The residue from the roasting or burning of pyrites is
known as pyrites cinders. Sometimes the pyrites con-
tain gold, silver, or other valuable metals in sufficient
quantity to warrant treatment to recover these values,
and as the sulphur present renders such ores refrac-
tory, it is the practice in some instances to send them
to sulphuric acid works to be burnt, the cinders then
being returned. Under such circumstances no cost is
assigned to the pyrites by the sulphuric acid works.
Pyrites cinders is useful in smelting acid ores, as the
contact mass in certain processes of making sulphuric
acid, and in the manufacture of pigment and of cop-
peras; it is also sometimes used as an iron ove in the
blast furnace for making pig iron. TIn 1900 there were
returned 62,701 tons of pyrites cinders, having a value
of $105,631, and in 1905, 163,276 tons, having a value
of $200,040. It is evident that but a small portion of
the actual product is utilized.

Pure pyrite contains 53.3 per cent of sulphur. The
pyrites commonly used for making sulphurie acid con-
tain from 43 to 48 per cent. When the ore contains
over 35 per cent of sulphur it can be ignited and, with
a proper supply of air combustion, will continue until
the greater part of the sulphur contents are burned,

United States: 1853 to 1904

Lo i
. - . FLOWERS OF N i
1' CRUDE, SULPHUR. l REFINED.
YEAR ENDING | - o -
AL BRT | ! Total
gl}«‘immhn Qtl;{ul— ‘ lem- } [ Quun- valuc.
ity - o tity . T tity . e
(fong Value. | dong Value, (long Vaulue.
tons) | i tons)., ‘ tons).
— |
121,286 (81, 546, 481 1 A81 812, 888 ! 229 281,613, 764
138,168 | 1,¢ 5 1 13, 260 | 447 * 3,172,020
7 136, 563 | 2,4 . 40 2,454,073
1808 ... ..., 151,225 | 13,7 3,000,924
1899.......... 140,182 | ¢ 4 1,016 ’ 2,523,203
... 166, 825 0w, . * A 250 8,385 1] 2,042,004
190} .......... 174,160 | 3,256,000 T4% 120,201 01 10,715 3,287 906
190:! .......... 170,601 | 3,334,002 " 738 1 10,054 41 3,604 3,367,650
... 188,000 | 3,640,756 | 1,554 | 52,680 180 7,254 3, 700,600
04.......... 127, 906 l 2,462, 360 ' 1,382 | 39,133 204 9,776 2,511,269

1904anth States Geological Survey * Minernl Resourcees of the United Btates,

pvriﬂ.tgnchgdeshu: sulphur and other grades not otherwise provided for, bhut not

It has been estimated that if the rate of increase in
the consumption of pyrites and sulphur which aob-
tained befween 1893 and 1903 be maintained the
amount of sulphur required in the United States in
1913 in the form of elemental sulphur or of sulphur
bearing materials would amount to 1,045,875 long
tons. As similar activity in manufacture is noted in
several Kuropean countries, there is already a call for
new sources of supply of raw materials. Fortunately
there are many sulphur bearing materials, some of
which are used as sources of the metals.

Table 16 presents the names of several of the more
commonly oeccurring sulphur bearing minerals, with
their formulas, and the number of tons of ““real’ sul-
phuric acid and of chamber acid which theoretieally
may be produced from a ton of each mineral when
pure. '

Tase 16.—Tons of real sulphuric avid and of chamber acid theo- -

retically produced by a ton of cach of the minerals specified.

"Real sul-!

a o Chamber
- o | s f
MINERAL. \‘ Formaulu, Q}i\ﬁu }& acid.
| I

Sulphar 3. (6 4.63
Pyrite. 1.63 2.62
Marcas 163 2,42
Pyrrhotite. R 1,18 ¢ 1.0
Sphalerite. .. e anenanaeans AL 1.0 1.63
Chaleopyrite........... ey ! 1.08 1.7
Bornite. ... . Cona Fe 8 i €. 86 L8
Chaleovite... ... o0 .- > . 0.62 1.00
Galenite. ..o

0.4L | [ENC]

Of the minerals named, sulphur, pyrite, and marca-

- site have long been used for making sulphurie acid.

for there is sufficient heat generated by the process to -
malntain it.  Such is not the case when the amount of

5}111)11111’ in the ore is less than 35 per cent, and addi-
bonal fuel is reqliired with these low-grade ores.

The statistics for sulphur produced in this country
f‘yom 1901 to 1904 are combined with those for py-
ntes, because the sulphur is largely the product of a
single mine, and it is desired to avoid showing indi-
vidual operations. The remainder of the sulphur used
for all purposes is imported.

4525d—yra 18905—rpr 4—~08—-28

In the report for 1900 the use of sulphur for this pur-
pose was traced back to Basilius Valentinus, living in
the fifteenth century. The first proposal to use pyrites
for this purpose is credited to an Englishman named
Hill! a patent for the process having been granted
him in 1818. Little use was made of it until 1838,
when the Sicilian government sold the monopoly of
the export sulphur to a French firm, and the price of

’Tz}cmg’reLque Manufacture of Sulphuric Acid and Alkali,
edition 1003, Vol. I, pages 36 tu 38,
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erude brimstone was nearly trebled. Pyrites were
found so satisfactory a substitute that they have
steadily grown in favor ever since.

Pyrrhotite has come into use practically since the
last census.  Its value was demonstrated at Sault Ste.
Marie, with Canadian ores, and the results were so0
satisfactory that works liave heen erected in which to
utilize the pyrrhotite ores of Virginia. Pyrite, mar-
easite, and pyrrhotite, in the condition in which they
oceur as ores, are all embraced in pyrites,

Sphalerite is used as o source of zine, and at each of
the lust two censuses sulphuric acid has been reported
as having been produced in the process of zine smelting.
Pure zine sulphide contains 32.9 per cent of sulphur,
but the ores may range down to 18 per cent. In
roasting these lower u‘mdo ores fuel is required in
addition to that furnished by their sulphur contents.
When this was added directly, as in earlier practice,
the roaster gases were so difute as to make the recovery
of the sulphur difficult, but by roasting in muffles in
such a manner as to keep the roaster gases separate
from the fire gases, it has became possible to utilize
the whole of the sulphur contents of the ore in vitriol
chambers, and with the introduction of the contact
process, it has even hecome feasible to recover it from
the more highly diluted gases. As early as 1855
there was erceted at Stolberg, Germany, a Hasen-
clever furnace by which the roaster gases from
sphalerite, or zinc blende, could be converted into
sulphuric acid.

Chalcopyrite,
ores,

copper smelting.
smelting are quite lean in sulphur, yet as long ago as
1872 they were used at Altenau, Germany, in making
sulphuric acid. By the use of a contact process their
utilization becomes still more feasible. The Census
report on mines and quarries for 1902 states that
11,780,064 tons of copper ores were mined in that census
year, and it is well known that a large percentage of
them were sulphur bearing ores.

No reports of sulphurie acid production have heen
received from any processes of smelting lead ores.
Referring to galenite, Lunge says:!? “(mlena is prob-
ably nowhere worked in such a way as to extract its
sulphur in the shape of sulphuric acid. The purest
galena contains only 13.4 per cent of sulphur.” The
Cunsus report. on mines and quarries for 1902 states

that 132,330 tons of nonargentiferous lead ore were

mined in that census vear. The greater part of this was
sulphide ore. Inaddition, 9,787,804 tons of gold and
silver ores were reported as being treated in that census
year, much of which consisted of Sulphuz‘etq thesulphur

’\’Lmuf'umumf Sulphurie Acid and Alkali, mh(um 1903, Vol. T
page 85,

'

bornite, and chalcocite are copper |
In 1905 a small amount of sulphuric acid was !
reported as having been produced in the process of |
The burner gases from copper

MANUTFACTURES.

from all of which was evidently lost in treatment, By
Salom's process of electrolyzing galenite, however,
hydrogen sulphide is obtained, and thl.s may be econ-
vertul into sulphuric acid.

According to W. D. Harkins,* the amount of mgte-
rial of industrial value given out in smelter smoke jn
the United States is often enormous. The analysis of
the smoke of one smelter showed an approximate
daily output in smoke ol 55,000 pounds of arsenie
trioxide, 1,500 to 2,000 tons of sulphur dioxide, 150
tons of sulphur trioxide, 6,000 pounds of zine, 5,000

- pounds of copper, 6,000 pounds of lead, and 5,000

|
i
1
|
l

pounds of antimony. From private communications
it is learned that 1 establishment is daily hbera,tum
into the atmosphere 850 tons of sulphur in varioys
states of combination, and that another, in a wuldy
different section of the country, is sen(hmr off in itg
smoke approximately 237,500 tons of sulphur dioxide
perannum. It has been estimated?® that a half mil-
lion tons of sulphuric acid could be produced annually
from the sulphur in the fuel burned in London.

This sulphur is not only wasted, but the emanations
from smelters render the atmosphere noxious to man
and other animals, and seriously affect the vegetation
for considerable distances about the smelters. This
has repeatedly led to litigation. So long ago as 1864
the owners of the works at Ireiberg, Germany, were
compelled to pay upward of $14,000 damages on
account of the emanations from their works. The
recovery and utilization of these gases and fumes will
not only abate the evils to which they give rise, but
will greatly increase the available supply of the
sulphur compounds and other substances which are
much used in our industries.

The Tennessee Copper Company has recently erected a plant for
making acid from the gases of its smelting furnaces at Copperhill,
Tenn., which are now operated on the pyrite principle. It hasheen
determined that these gases average about 6 per cent in sulphur
dioxide, and when the plant is in full operation their quantity will
enable the production of upward of 700 000 tons of sulphuric acid
of 50° B. per annum.*

Other sources of sulphur are found in the spent oxides
from gas works, the waste liquors of Le Blanc soda
works and of ammonia works, and in petroleum, such
as the oils of Lima, Ohio, and of Canada. According to
Pennock,” the hydrogen sulphide recoverable from
by-product coke ovens is sufficient, when oxidized, to
supply nearly one-half the sulphuric acid required in
converting the amionia into sulphate. According to
Mabery,% “probably 50 tons of sulphur daily is 8
conservative estimate of the amount extracted from
Ohio oil and burned off into the atmosphere.” The

*Science, 1907, vol. 25, page 407.
3 Nature, 1907, vol. 76, page 110,
* The Mineral Ill(luSLly, 1506, vol. 15, page 708.
5 Journal of American Chemical bnuety, 1906, vol. 28, page 1257.
8Ibid., page 432.
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sulphur may be obtained from sulphur bearing petro- |
Jeum in the form of hydrogen sulphide which can be |
purned to sulphuric acid.  This method is practiced o ‘}
gome extent in the United States, but until it hecomes %
more general the product must appear in census statis- |
tics as heing produced from sulphur.

The sulphur gases obtained by the burning of pyrites t
and other sulphurets are usually impure because of the
other minerals naturally occurring in the ore. As ]
pointed out in the report for 1900, in the contact |
process there described, these gases are purified before
being brought into the presence of the contact mass.
Tu the chamber process it has been customary to use
these gases as produced and then to purily the sulphu-
rie acid when it was specially desired. According ta
Sehatterbeck,! several hundred tong of arsenie sul-
phide, which is obtained in our chemical works i
purifying sulphuric acid, are thrown away every year
in the United States, yet our imports of arsenic com-
pounds have for several years past amounted to from
6,000,000 to 8,000,000 pounds, having a value of from
%243,380 to $416,525.

Inthe Census report for 1900 it was pointed out that
owing to the contact process for the manufacture of
sulphuric acid having been made a commercial success
by the Badische Aniline und Soda Fabrik, a formidable
campetitor to the long used chamber process had been
developed.  As a result, the period since 1900 has been
marked by much activity in endeavors to improve the
chamber process and to devise contact processes that
are independent of the Knietsch process. The im-
provements in the chamber process consist largely in
a reassembling, proportioning, and arranging of the
chambers, with the introduction of dust chambers,
fang, and intermediate towers, and the use of atomized
water in place of steam. A mnotable departure from
previous practice is found in the Meyer’s tangent sys-
tem. The chambers in this system are cylindrical in
form, with the entrance pipe for the burner gases so
pluced that the gases enter the top of the chamber |
tangentially, and travel along the periphery in a down-
ward spiral, leaving the chamber by an opening near
the bottom. By this means a higher efficiency for
unif volume of chamber is obtained, and greater com-
pactness of plant results. Hence the cost of installa-
tion and interest, and the area required for the plant
are materially diminished. According to Guttmann,®

“the production of acid for a given chamber space is
with ordinary chambers now frequently 3 kilos of
.H‘.)Soa per cubic meter, but with the intensified work-
g one arvives at 4 kilos. With atomized water and
s i ordinary chambers 5.84 kilos have bheen |
{)btuined. A set of Meyer’s chambers, without other |
mprovements, produces 4 kilos. * # * With fans |

! Uniied States Geological Survey, ‘‘Mineral Resources of the |
United Ntates,” 1505, |

Hourmal of Society of Chemical Indusiry, 1903, page 1334 \

and atomized water a Meyer set will probably reach 8
kilos and more; at any rate the first chamber of the
system, which is not worked to its full capacity, pro-
duces 10 kilos, and more.”  Further, in comparing the
chamber processes with contact processes, he says:
“The conclusion is therefore justified, that a factory
hurning about 100 tons of pyrites per week, and hav-
ing a chamber plant, equipped with all recent im-
provements, can suceessfully compete with a contact
plant for even the strongest sulphurie acid in the
market.”’

According to Lungs,? there are six contact proc-
psses now in use, styled vespectively, Badische, or
Knietsch, Hochst, Grillo, Mannheim, Freiberg, and
Rabe, about which, through patent specifications,
publications, or special communications, considerable
detail is known, and several others which have been
kept secret. In the Badische, Hochst, Grillo, and
Mannheim processes the conversion of SO, into S0 is
rendered practically complete by contact action, while
in the Freiberg and Rabe processes the contact
action is supplemented by lead chambers for work-
ing up the residual gases. The Grillo process is
known in this country as the Schroeder process.
Of the processes named by Lunge, five appear to be
in use in the United States—the Knietsch, Schroeder,
Mannheim, Hachst, and Rahe, while the American
inventions of J. B. ¥. Herresholl are also used. The
Knietsch was described atlength in the report for 1900,
and it may suffice to add that in this system the unit
is one having a capacity for treating 3,000 tons of 50
per cent ore a year. The Schroeder process was made
the subject of a symposium before the New York
Section of the Soclety of Chemical Industry in Feb-
ruary, 1903, and from the report of this symposium
it appears that the process is distinguished by the
use of a contaet mass composed of soluble salts, prin-
cipally sulphates, carrying the platinum. According
to this report the following advantages are elaimed
for this method:

(1) The contact mass is casily regencrated, henee the kiln gases
da not need to be purified as perfectly ax if working with platinized
insaluble velicles.

{2) The ealeined erusts are very porous, so that {he contart mass
made from them offers much less resistance 0 the gases passing
through them than the tightly packed ashestos formenly used.

(3) The catalytic action of the contact mass made from soluble
salts is Tar superior 10 that of platinized fusoluble carriers, and the
contents of the platinum in the contact wass, whiel were from 8
to 10 per cent of the weight of the asbestos in the old Schrovder
plates, have been decreased to onedenth of 1 per cont without re-
ducing the cfficiency of the contact matexial.

At present (1008) there are 23 Schroeder plants built or huilding—
7 in Germany, 2 in Russia, 1 in Poland, 1 in Raly, 2 in Franee, 1
in Chile, 1in Mesivn, 2 in South Afvica, and Gin the United Stoates.
Some are using blendes, some pyrites, some brimstone, and:-one

3 Manufacture of Sulphurie Acid and Alkali, edition 1003, vol. 1,
page 1012, ) . _ ) )
TTournal of Society of Chemical Industry, 1903, vol. 22, page 348,
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low-grade gold ore. Some of the ores wee quite free from objection-
able impurities, while others are very impure, which necessitates
different methods of purification.

The cost of the plant 35 less than (hat of
trating plant of the same capacity.

The advantage of the contact process Iy greater the stropger the
acid made, the cost being the same per npit of sulphur for all
sirengths.  For acid stronger than 60° B, it is cheaper than cham-
bers; but for 50° 13, and perhaps for 60° 1., it has at present but
Little, if any, advantage.

One application of the process that promises 1o be of great im-
portance is is use in eonnoetion with ehamber plants to make
strong aeid, in place of concentrating in the usual manner, A
plant is now being built fur this purpuse, and {here is every reason
to believe that it will show o marked ceonomy, both in first cost
and in operating expenses,

u chamber and concen-

The Mannheim process was described by Wilke? be-
fore the New England Section of the Society of Chem-
ical Industry in December, 1005, as follows:

This process is based on the following fundamental principles:

First. To use the heat of the ordinary yoasting process for earrying
on the catalytic action of the oxide of iron upon the sulphurous acid,

Second. The purification of the burner gases is a dry process.
In all other processes the gases are washed and have to be dried
again,

Third. The conversion or eatalytic oxidation of that part of the
sulpliurous acid which passed through the iron contact, but had not
been converted, is brought about by means of the waste heat of
the brner gases.

Fourth. The whole process is earried on by moving the gases hy
means of exhausters ouly.

The roast gases Teave the kilng at a temperature of about 700° C.
This s the proper temperature necessary in the iron oxide to pro-
duce the conversion or catalytic action to transform the sulphurous
acid into sulphuric anhydride.  The irn oxide, at the above-men-
tioned temperature, forms iron arsenate, with the arsehious acid
which s contained in the ronst gases. If roast gases are taken at
the temperature of the furnace through the oxide of iron, a large
proportion of the sulphurous acid (50 to 60 per cent) is converted
into sulphuric anhydride, while the arsenic contained in these roast
gases comhines with the oxide of fron.

Water contained in the gases to be converted reduces the catalytic
property of the iron oxide. Tt iy therefore necessary to produce the
roast gases with dried air.  The drying of the air necessary for the
process is uecomplished with sulphurie acid which is produced in
the process.

The roast gases are produced in a furnace which is protected with
an air-tight fron shell against any entrance of moist atmospheric
air. The air necessary for the roasting process passes through
towers which are serubbed with sulphuric acid and is then con-
ducted through air-tight pipes entering the furnace or kilns helow

the grate hars.  The dey and hot roost Lases 5o oblained are con-.

dueted (o a shait which is attached to the furnace and filled with
oxide of fron (pyrites cinders).  In this stmft part of the conversion
takes place; that s, part of the sulphatous zeid is converted into
sulphuric anhydride, while at the same time the arsenic obtained
in the roust gases is retained.

The roast gases therefore are subjected to a dry purification, and
are cangiderably redoeed in their contents of sulphurous acid.
After the sulphuric anhydride whieh is formed in this first part of
the process has been absorbed, the rest of the sulphurous arid con-
tained in the gases can be converted into sul phuric anhydride by
means of 4 very sall aount of platinum.  To da this, it i3 neces-
sary to remove any small quantities of sul phuric acid {monohydrate)
which have not heen absorbed.  This is accomplished by passing

ournal of Society of Chemical Industry, 1906, vol. 25, page 4.
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the gases through layers of porous material which is not aff ected by
sulphuric acid.  The main part of the sulphuric acid which is car-
ried over mechanieally is eliminated or retained in thiy way., The
purified gases are now allowed to pass through layers of granyl,
hasic blast-furnace slag.

The gases which have passed through the iron contact mgsg con-
tain sufficient heat to reheat the filtered gases to the temperature
necessary for catalytic action in the platinum contact,

It would be possible to utilize this heat by giving it off o the
filtered gases. Dut the sulphwric acid {(monohydrate) must, 1
carried along in the form of vapor. The heat, therefore, mugt not
be reduced too much to keep the monohydrate in a gaseous state,
The heat given off in the heater located over the iron contact i not
sufficient to raise the filtered gases to the temperature necessary to

mrry on catalytic action in the platinum contact. 1t is, therefore,
necessary to bave a small coal five to raise these gases to their Proper
temperature. ‘

The platinum contact apparatus must be built in such 4 Wiy
that it does not offer much resistance to the passage of the gases,
in order to move them with an ordinary exhauster. This is ac.
complished by using a number of platinized ashestos nets, the
meshes of which are such that the resistance in the whole appa-
ratus does not represent more than the pressure of a column of
water about 30 millimeters high. In consiructing the platinum
contact apparatus in this way, it is possible to exchange a single
clement during the process in the course of o few minutes without
interruption. In this process it is possible to have a conversion of
the roast gases up to 95 per cent.

The first plant in the United States was erected in 1903, in tho
works of the Schoellkopf, Tartford, and Hanna Company, in the
city of Duffalo, N. Y. This plant consisted then of one unit with
a capacity of about 1,600 tons of sulphuric acid or its equivalent,
The original plant has since been enlarged to four times its original
capacity. Desides this plant, four other firms have adopted this
process, and there are now in use twenty-two units with a capacity
of about 35,000 tons, and in the course of construction, ten more
units with a capacity of 16,000 tons. This is a total capacity of
over 50,000 tons per year. This has been accomplished in a little
vver two years since the process has first been introduced here,

This process does nat require complicated or delicate pieces of
apparatus, o staff of scientific men, nor any special apparatus for
the purification of the roast gases, as this is done in the furnace
itself. The amount of fuel consumed and mative power required
is smaller than in aity other known process, and the plant can be
built up gradually on account of the units being small and being
easily arranged in groups. The cost of repairs is very low,

ated

According to Falding (V. Internationaler Kongress
ftr Angewandte Chemie, 1904, vol. 1, page, 768), the
following sulphuric acid plants were completed or in
course of construction in the United States between
1900 and 1903:

Contact process plants.

NAME AND LOCALITY. I’rocess.

New Jersey Zine Co., Mineral Point, Wis.....oooveeiuian .. Schroeder.
New Jersey Zine Co., Hazard, Pa. . ..] Schroeder.
Peyton Chernical Co., Cal............. ... .. .. ... .| Sehrocder.
Repauno Chemieul Co., near Wilmington, Del Sohroeder.
Dupont Powder Co., near Wilmington, Del.................. Schroeder,
Harrison Bros. & Co., near Philadelphia, Pa... .. ... 0 . Schroeder, e
United Zine & Chemieal Co., Argentine, Kaft§. ............. Frasch converter,

Buflalo, N Y oo i ineanan Manuhejm,
Generat Chemical Co., near New York, two piants........... *

! Inquiry has developed the fact that the Genernl Chemical Company I8 “gg:
ating u large number of contact plants, and that as rapidly as its chamber T4
toms wear out it is replacing thém by contact plants.  Thls company 0 '-;r,‘;lmt
under the Herreshoff patents and it also owns and utilizes the I\qmt‘seh, Iv((klué
and Rabe patents, This company expresses great satisfaction with the \\?srsu 5
of its contact processes and finds that the acid thus produced from pyrites it
s?mt}nlly free from iron and is superior to brimstone acid in its freedom
arsenic,
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Chamber process plands.

Wr” S ireaa— —mn
Chamber
NAME AND LOCALITY. Lqguipment. C?(‘g“‘l}c;:?
ieet).
L7 PR L RERE T Py LT TP PP 6,400, 600
X d Guano Co., Richmond, Va. .. Four intermedinte towers_.lﬂ?]gﬁaniu
%‘%‘;Eﬂﬁ Coe & Co., Barren Island, N.Y ... .., PN 225, 000
Southwest Chemieal Co., Argentine, 1*‘\&\;0,%\% Gilehrist columns 435; 000
¢ and lans.
Lg;ilr!(ft.to Guano Co., Baltimore, Md. ... leﬂ?l s}ilchrlst columns and 346, 000
rostern Chemienl Co., Denver, Colo . ...|...... U 450,000
g}:;:ﬁfm Fertilizer Co., Meridian, Miss. .| Pratt system.. A 14’310(10
Bussey & Sons, Columbusg, Ga.......... Pratt systent. 40, 000
Greenville Fertilizer Co., Greenville, 8. C. 135000
Virginig-Carolina Chemical Co., Mem- [............... e 135,000
his, Tent. .
Andlerson Fertilizer Co., Andersorn, 8. C. 124, 000
Georgia Chemical Works, Rome, Ga. ... [.. 206, 000
Philip Curey Manufreturing Co., Lack- 158, 000
d, Ohio. ) .
EP?{I(I.I‘IH gonsa Fertilizer Co., Indiznap- | Two Gilchrist columns..... 101, 000
is, Ind. .
Jn?:]}l{‘;on Fertilizer Co., Jackson, Mlss....| Three Gilchrist columms....1 220,000
Beott Bros. Fertilizer Co., Elkton, M. 83, 000
¢, 1. Dempwolf & Co., York, Pa....... L.l 170,000
A, P. Brautley Sons Co., Blackshear, Ga.|....... eeraaeaaeserias 101, 000
Virginia, Stafe Fertilizer Co., Lynch- | Four intermediate towers..| 148,000
bueg, Va. - i
Gmse‘fli Chemical Co., Birmingham, Ala.|.. ..o 400,000
TJarceki Chemieal Co., Cineinnati, Ohio...|.. 140, 000
Detroit Chemical Co., Detrolt, Mich.. E ch lumns. ... 173,000
Federal Chemical Co., Nashville, Tenn...| Thirteen Gilehrist columns.| 278,000
Southern States TFertilizer Co., Bavan- | Pratt system. ..., | 130, 000
nah, Ga. A
Virglnia-Caroling, Chemical Co.,, Do- |Hoflman.................., 100,000
than, Ala.
Ohio Farmers Fertilizor Co., Columbus, | Hofftman...... [ 204, 000
Ohio.
Armmour Fertilizer Co,, Atlanta, Ga... ... . ....... I T TP CTTTr Ty 166, 000
Virginia-Carolina Chemical Co., Savan~ | Hoffman intensifier........ 120,000
nah, Ga,
Merrimac Chemieal Co., Boston, Mass.. ..o 202,000
Sayles Bleacheries, Snylesville, R, 1..... 10, 000
Rowker Fertilizer Co., 8t. Bornard, Ohio. 141,000
T. P. Shepard & Co., Providence, R.1... 140, 000
Virginla-Carolina Chemical Co., Albany, 160, (00
Gt
Standard Chemieal and Oil Co., Troy, 150,000
Ala.
F. 8. Royster Guano Co., Columbia, 8, C.| Seven Gilchrist columns....| 173,000
Griffith & Boyd...... eaeesm e Meyer Tangential _... - 75,000
VirﬁinmS-Cato'lina Chemical Co., Green~ |......oooeeinereaaio, e 200, 600
ville, 8. C.

Sulphuric acid is probably used for a greater variety
of purposes, especially in the chemical arts, than any
other substance. According to Lunge,! the principal
applications are the following:

L. In a morve or less dilule stale (say from 144° Tw. downwards).
For making sulphate of soda (salt cake) and hydrochloric acid, and
therefore ultimately for soda ash, bleaching powder, soap, glass, and
innumerable other products. TFurther, for superphosphates and
other artificial manures. These two applications probably consume
nine-tenths of all the sulphuric acid produced. TFurther applica-
tions are for preparing sulphurous, nitric, phosphorie, hydrofluoric,
bori¢, carhonic, chromie, oxalic, tartaric, citric, acetic, and stearic
acids; in preparing phosphorus, iodine, bromine, the sulphates of
potassium, ammonium, barium (blanc fize), caleium (pearl-harden-
ing); especially also for precipitating baryta or lime as sulphates for
chemical processes; sulphates of magnesium, aluminum, iron, zine,
copper, mercury (as intermediate stage for calomel and corrosive
sublimate); in the metallurgy of copper, cobalf, nickel, platinum,
silver; for cleaning copper, silver, etc.; for manufacturing potas-
sium bichromate; for working galvanic cells, such as are used in
telegraphy, in electroplating, etc.; for manufacturing ordinary ether
and the composite ethers; for making or purifying many organic
ealoring matters, especially in the oxidizing mixture of potassium
biehromate and sulphuric acid; for parchment paper; for purifying
many mineral oils, and sometimes coal gas; for manufacturing
starch, sivup, and sugar; for the saccharification of corn; for neutral-

! Manufacture of Sulphuric Acid and Alkali, edition 1903, pages
169 and 1170,

izing the alkaline reaction of fermenting liquors, such as molasses;
for eflervescent drinks; for preparing tullow previously to melting
it; for recovering the fatty acids from soapsuds: for destroying vege-
table {ibers in mixed fabrics; generally, in dyeing, calico printing,
tanning, as a chemical reagent in innumerable cases; in medicine
against lead poisoning, and in many other cases.
1L In a concentrated state.  For mannfucturing the fatty acids by
distillation; purifying colza oil; for purifying benzene, petroleum,
paraffin oil, and other mineral oils; for drying air, especially for
lahoratory purposes, but also for drying gases for manufacturing
processes (for this, weaker acld also, of 140° Tw., can be used); for
the production of ice by the rapid evaporation of waterin a vacuum;
for refining gold and silver, desilvering copper, ete.; for making
organo-sulphonic  acids; manufacturing indigo; preparing many
nitre compounds and nitrie ethers, especially in manufacturing
nitroglycerin, pyroxylin, nitrobenzene, picric acid, and so forth.
IIL. As Nordhausen fuming oil of vitriol {anhydride). For manu-
facturing certain organc-sulphonic acids (in the manufacture of
alizarin, eosin, indigo, etc.); for purifying ozokerile; for making
shoe blacking; for bringing ordinary concentrated acid up to the
highest strength as required in the manufacture of pyroxylin and
other purposes.

It is of value to know the extent to which sulphurie
acid is used in the more important industries in which it
is employed, and an attempt has been made to ascer-
tain this by an investigation of the data of the census
of 1900. TFor purposes of comparison the various
grades of acid occurring have been reduced to a com-
mon standard of 50° Baumé. The results of this in-
vestigation are set forth in Table 17,

Tagre 17 ~Quantity of sulphuric acid consumed for specific purposes:

1500,
Tons,
Tatal domestie produetion. ... oo 1,548,123
Puarposes for which consumed:

Fertilizer manufueture. ..o 803,358
Petrofeun refining_ .., ... .. . 18], 7&
Piekling fronmand steel . cooenioiiiiiinn . 125, 000
Alum Mamfactire. . ooee i - . 71,426
Mixed aeids manufueture. ..ol . 13,053
Textile Industry .. .oovieriiiiinniainianans PR 50,000
Muriatic reid manufacture... ...l 45,750
Nitrie acid manufacture. . 47,348
Acetic peid manufueture 17,814
Ammonium sulphate ma 13,508
Explosives manufaciure. 13, .’g()()v
Blue vitriol manufacture. 10,645
Epsom salt manufacture. 2,773
Storage batteries.._...... 2,640
Tartaric acid manufacture. 1, 5{03
Iron liquors manufacture. .- . 31,42
Borie neld manufactire. ..o . 7OZ
Zine sulphate manufaeture.. ..o A 415
AL OTREE PUFPOSHS . . coanitee ettt vt s a ey 02,275

The first and largest item for the separate industries
is the amount actually returned, as ‘‘materials used”
and as “products consumed,” by the fertilizer estab-
lishments. The second is estimated from the amounts
reported 2 at the censuses of 1880, 1890, and 1905,
since no report was recorded for 1900. The third is
estimated from the statement of F. J. Falding?® in
1905, that ““about 150,000 tons of 60° Baumé acid are
used yearly in the iron and steel industry for pickling
sheots, wire, etc., previous to galvanizing or tinning,

2 Cansus of Manufactures, 1905, Bulletin 70, page 11 ‘
3 Journal of Society of Chemical Industry, 1905, vol. 25, page 403.
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and this must contain less than 0.002 per cent of As.”
Most of the other figures were obtained by stoichio-
metrical caleulation from the quantities of the given
produets returned. It has been the endeavor to make
the estimates conservative and to avoid duplication.
Possibly an error may exist in the item of alum, owing
to the use of ammonium sulphate or of sodium sulphate
from nitric or hydrochloric acid manufacture, or of
natural potassium sulphate, in the manufacture of the
product named, but the quantity of sulphurie acid re-
quired for the aluminum sulphate produced is large.
It is to avoid duplication that certain industries,
known to make use of large quantities of sulphuric
acid, do not appear in the list.  An example of this is
found in the manufacture of dyestufls, which is
omitted, beeause the sulphurie acid of this industry is
already accounted for in the nitrie and mixed acids
placed on the list.  Accepting the figures of this list
as fairly approximate, it appears that the sulphuric
acid used in the fertilizer industry at the census of 1900
constituted 51.9 per cent of the total quantity of sul-
phurie acid produced in that census year. The sul-
phuric acid used in petroleum refining formed 11.7 per
cent, and that used in pickling iron and steel 8.1 per
cent, or these three industries together consumed 71.7
per cent of the total.  This is lower than the estimates
usually given, and may arise from the fact that in this
investigation the acid of all grades has been reduced to
a comion basis, as the sulphurie acid used in the fer-
tilizer industry is 50° Baumé acid, so that if the strong
acid used in many other industries had not been so
reduced for purposes of comparison, the acid used in
the fertilizer industry would have appeared to form a
larger percentage of the total.

Nitrie acid.—Nitrie neid, the second substance in
this subclass, has been known from early times, The
first deseription of its production, so far as is now
known, appeared in 778, in the writings of Geber, who
made it by distilling niter (potassium nitrate) with
copper sulphate and alum.  Raymond Lullius, in the
thirteenth century, gave direetions for mulunw it by
distilling niter with sulphate of iron. Soon after-
wards Glauber obtained it by distilling niter with oil of

vitriol.  Nitrie acid of 1.375 specifie gravity, known as
gilder’s nqua fortis, and made by this method, sold in

England in 1771 for 57 cents per pound. Nitric acid
was manufactured at I’hild(lvlphiim by Carter and
Scattergood in 1834, Tt is to-day made commer cially
by dist 111111‘4 sodium nitrate with sulphurie acid, thoucrh
other methods are now competing for recognition.

The quantity and value of the total amount of nitric
acid manufactured, including that produced as a sub-
sidiary product and that ]uuduued ardd consumed in
the same establishment, was ascertained at the census
of 1900, the value assigned that produced and con-
sumed in the same (‘htttbllhhn](‘llt heing the average
value per unit for that reported for the acid produced

|
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for sale. Proceeding in the same way for the censyg
of 1905, a comparison may be instituted between the
returns for each census.  This is shown in Table 18,

Tavue 18.—Nitric acid—quantity and value of products: 1905 g

1900.
7 ) Ty
CENSUS,
Inereuse, 11:‘ %Trcem
1905 1900 ease.
Quantity, pounds............ 1108,380,387 | 263,084,722 || 45,205, 665 7.8
Value........... Csh ey $2,004,700 || 82,207,827 6.5
Value per pound. 30. 048 80.047 |

1 Ineludes 62,116,306 puunds with an &mlgnml value of 32 981,583.001}&111{&17;1
umbh%hmulm where manufoctured,

Includes 32,123,221 pounds, with an agsigned value of $1,509,781, consumed in
ostabhshnmuq whore manufactured.

The increase in value per pound may have arisen
from the increased cost of nitrate of soda, or from the
fact that a larger quantity of the higher gmde acid was
produced. The Census form of inquiry does not
specify the different grades of nitric acid, and all of
those returned are embraced in a common total in the
above statistics.

In 1900 it was estimated that to produce the total
amount of nitric acid reported at that census there
would have been required 43,841 tons of nitrate of soda
and 47,348 tons of sulphuric acid, and there would
have been 52,609 tons of niter cake produced as a by-
product. Using the same proportions for the returns
at the census of 1905, there would have been required
75,319 tons of nitrate of soda and 81,344 tons of sul-
phuric acid, and there would have been produced
90,383 tons of niter cake as a by-product. These
results are necessarily but approximations, because,
as mentioned above, the many different commercial
grades of nitric acid are all combined in the figures
used, and because the different methods employed give
different yields.

TasLe 19.—Nilric

ents, by states: 1905

and 1900.
STATE ’ 1905 | 1900
|

Unlted Statas. . s \ 41 K
Callforniin. .. oo s I 71 4
ColoTnadO. o v e e R 1 1
Connecticut, 11T 1] 2
THHNOIS oo, et 1 !
Indlana. ... e 3 1 2
Kansas. .o i, 1 i ........
MassaehuSetes. ..o .o -3 3
Maryland Tleeenn:
Michigan 1 ‘ 1
MASSOUTI .« oeeee et e e s | !
New Jers 91 12
New Yor 4 4
Pennsylvanin .. 6 4
Ohio........... 3 “
Rhbode Island...........oo ., 1
n . . .
Table 19 shows a total gain of 3 establishments. Af

both censuses New Jersey ranked first and California
second. Pennsylvania, which shared the second place
with California and New York in 1900, in 1905 fell to
the third place, while New York became fourth.




CHEMICALS AND ALLIED PRODUCTS. 413

Nitric acid is usually manufactured by heating
sodium nitrate with sulphuric acid in iron retorts,
The reactions taking place are probably somewhat
cowplex, but the initial and final stages may be
represented by the equations:

(a) 2NaNO,+1,80,=Na,80,+2HNO,, or
(b) NaNOy+H,80,=NaHS0,+HNQ,.

Tf the proportions of the materials used be such that
the first equation holds, the temperature which ob-
tains must be very high in order that it may be real-
ised, and as a consequence the nitric acid produced
may he partly decomposed before it leaves the retort.
This results in & diminished yield, and a product high in
nitrogen oxides, and therefore discolored. Moreover,
the normal sodium sulphate which remains solidifies in
the retort and is difficult to remove. If, on the con-
trary, the proportions of the materials be those indi-
cated in the second equation, too much sulphuric acid
would be required for economic operation, unless the
pitric ncid works were carried on in connection with
soda or muriatic acid works where the sodivm hydro-
gen sulphate could be used in a “salt cake” furnace.

As a rule the proportions of the materials put into
the retort are such as to produce a mixture of the two
sodium sulphates which remains liquid at the final
temperature employed, so that, after the nitric acid
has been formed and distilled from the retort, the
piter eake may be run off from the retort.

The sodium nitrate used is purified Chile saltpeter
containing, when dried, from 98 to 99 per cent of
NaNQ,, and should be free from sodium chloride in
order that the nitric acid may not be contaminated
with hydrochloric acid. The sulphuric acid used
differs with the strength of the nifric acid sought.
For nitric acid above 1.38 specific gravity, 66° Baumé
sulphuric acid is used; but for weaker grades, sul-
phuric acid from the lead pan evaporation, of about
1.7 specific gravity. The size of the charge employed
in different factories varies necessarily with the quan-
tity of acid required, but charges of over 2,000 pounds
of nitrate with somewhat more than an equal weight
of sulphuric acid are now not uncommeon.

The retorts used most commonly have been cylin-
drical in form. They are set in a horizontal position
and partly inclosed in brickwork above a grate. More
recent forms approach the shape of a short cylinder
or inverted cone. They are set in a vertical position
and entirely inclosed in brickwork, so that the flame
may play all about them. The horizontal retorts are
Provided with a manhole, and the vertical with a tube,
through which the molten niter cake may be run off.

A system long used for condensing the nitric acid
vapors from the retort is that of passing them through
s series of air-cooled earthenware Woulfe bottles, or
bombhonnes, and finally to a coke tower, fed with water

—.

T —
Journal of American Chemical Society, 1900, vol, 23, page 489,
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or concentrated sulphuric acid to dissolve the vapors
which have escaped condensation.  Usually no water
is placed in the Woulfe bottles unless a weak acid is
required. Sometimes the Woulfe hottles are arranged
in step-like positions, called en cascade, so that the
acid vapors may enter the system in the opposite
direction from that in which the condensed acid is
flowing down.

Guttmann has constructed a nitric acid condensing
apparatus of vertical carthenware pipes, having very
thin walls, and joined at the top by 180° bends of the
same material. These pipes open at the bottom into
a slightly inelined collecting pipe of earthenware, which
is divided by diaphragms into sections joined by U-
tubes passing under the diaphragms. These dia~
phragms foree the acid vapors to pass up one pipe
and down the next in order to traverse the system.
The system of pipes may be air cooled or water cooled,
and thereby the acid vapors are rapidly condensed.
The inventor also introduces an injector, fed with com-
pressed air, immediately behind the exit tube from
the still, and thus the nitric acid vapors are rapidly
drawn off and mixed with hot air,

Hart’s condensing apparatus consists of a series of
superposed glass or earthenware tubes, slightly in-
clined to the horizontal, which starts from one ver-
tical standpipe and ends in another. Jets of water
are allowed to play upon the tubes from above,
which by evaporation cools the nitric acid vapors
within the Inclined tubes.

In the Greisheim process s reflux cooler, consisting

of a Rohrmann stoneware worm immersed in water
kept at a temperature of about 60° C. by the heat of
the operation itself, is placed hehind the retort so that
the acid vapors are partly condensed, while the nitro-
gen oxides pass on to a tower where they are con-
densed or converted and recove ed. Through this
modification a very pure colorless nitric acid may be
made in one operation.

Rohrmann and Lunge have devised plate towers,
or columns, which take the place of coke towers, and
consist of large stoneware cylinders filled with per-
forated plates of the same material, of such form and
so disposed, one above the other, as to eondense and
concentrate rapidly the vapors rising in the eolumn.
Such towers are not only more efficient than coke
towers, but, as coke reduces nitric acid, they give
better yields.

Valentiner's process is one in which a vacuum is
produced in the retort and condensing apparatus dur-
ing the distillation of the nitric acid.

All of these processes are in use in this country in
differént establishments, The results of the operation
of Valentiner's apparatus, which has been nstalled in
this country since the taking of the census of 1900, are
set forth in Table 20.

i
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Tanre 20,—RESULTS OF NITRIC ACID DISTILLATION OBTAINED WITH THE TIRST TWO VALENTINER VACUUM
APPARATUS INSTALLED IN THE UNITED STATES: 1904.

‘ CHARGE. Theo-
l _ reticnl Recov-
| . vieldin | ered acid )
! Niter. Sulphurie acid. Nitrie acid. pofuilﬂds as oo | Per (ient
P : ~ of 100 por cont of
DATE G BUR. . ; "“' v p;:nr_ cun(‘,d nitric geid | theory,
: nitrie aci s).
| pounds. | Percent.| Pounds, | Percent, | Pounds. | Per cent. (pounds). (pounds)
,,,,,,,,,,, N - SRR ISR - . e
FEBTIRY 27, Lo e 2,175 2,466 05,8 |..oiennns 1,574 1,550
B T s 2200 2466 95.6 |0 200000 2 1,557 Vi | d
; 2,466 05,0 feuemneenns 1,587 1537 [
"""""""" 2,560 03,5 |aeeenenned]annn 1,605 1,506 094
"""""""""" 2,430 L1 N PN 1, 569 1,544 ‘)‘(4
""""""""""" 060 |oennnannn 1,569 1,554 o,
""""" 93.5 |ovenrnnns 1,560 10565 W7
03,5 oeivnanns 1, 569 1,563 00,1
......... £ 705 PO 1,657 1,649 0.5
. L 93.5 1,69 1,538 9%.1
ORI 93.5 1, 569 1, 564 9.7
_____ 03.5 Q 55 1,50 1,551 9.9
0 4 X 9.0 t . 2,236 9 908 "
T a0 278 79 2u6|  Bim| o
June 1¢ 2,350 03.5 2,080 62.5 1,304 1,300 9.7

The first twelve distillations were made with niter
and sulphuric acid of different strengths. The thir-
teenth was o distillation with niter and sulphuric
acid, but charging at the same time some weak and
dirty nitric acid. The fourteenth and fifteenth dis-
tillations were redistillations of weak and dirty nitrie
acid with sulphuric acid only. Ninety per cent of
the yield was obtained as nitric acid of 93 to 96 per
cent, with five-tenths of 1 per cent and less of nitrous
acid. By redistillation in the same apparatus, the
nitric acid was purified and concentrated to a strength
of 96 to 98 per cent, with less than one-tenth of 1 per

. cent of nitrous acid,

Although for a long time sodium nitrate has been
practically the sole commercial source of nitric acid,
yet in the last five years many attempts have been
made to obtain it in other ways. Ostwald has sought
to produce it from ammonia and air by a contact proc-
ess, This would necessitate a supply of cheap am-
monia in order that the manufacture may be carried
on profitably. Frank proposes to make this am-
monia from calelum cyanamid prepared from atmos-
pherie nitrogen.

The atmosphere in which the earth is enveloped
consists of 79.2 per cent of nitrogen and 20.8 per cent
of oxygen by volume. Its depth is such that, calcu-
lating from the pressure it exerts, it is estimated that
the air existing above cach acre of ground contains
approximately 33,880 tons of free nitrogen. Natu-
rally many have realized what important results would
follow if & means could be devised by which this nitro-
gen could be made to combine with the oxygen with
which it is intermingled in the atmosphere. As early
as 1775 Priestley noted that nitregen compounds
were formed when electrie sparks were passed through
the air, and not long after Cavendish produced salt-
peter by absorbing air, so treated, in caustic potash
solution.  Although many subsequent observations
along this line were made by Berthelot, Lord Ray-
leigh, and many others, no method for accomplishing

-rotation of electrodes carrying high tension currents,

ey

this end which appeared in the least promising was
devised until Bradley and Lovejoy were, on Septem-
ber 30, 1902, granted United States patents for a
method and apparatus. Their process, which was
tried by the Atmospheric Products Company of Niag-
ara Falls, N. Y., consisted in producing in the air a
flaming electric arc of minimum volume by the rapid

While nitric acid was thus produced, the process
proved too costly, and the experiments ceased.
Since then Birkeland and Eyde have devised a proc-
ess which has been put into operation at Nottoden,
Norway. In their device the flaming arcs produced
by high tension currents are made to move to and fro
through the atmosphere in the apparatus by exposure
to the attraction of powerful magnets. This apparatus
is characterized by a narrow air chamber through
which air is passed, and within which the electrodes,
placed near together, are arranged between the poles
of a strong magnet and at right angles to these poles.
A disk-shaped or deflected electric arc is thus obtained
perpendicular to the lines of force of the magnetic
field. Three such furnaces at Nottoden, using 500
kilowatts and 5,000 volts, give deflected arcs about 3
feet in diameter. This process has been operated on
a very considerable scale. According to O. N. Witt,!
the daily production now amounts to 1,500 kilos of
anhydrous nitric acid, and an output of 500 to 600
kilos of nitric acid per kilowatt year can be regularly
maintained. It is evident that Witt's figures simply
set forth the nitric acid content of the product actually
obtained, for the weak nitric acid which is direct‘ly
produced in the atmosphere about the electric dis-
charges must be combined with a basic radical in order
to be recovered. TFor this purpose the nitrogen con-
pounds formed are absorbed in water in towers, the
weak acid being exposed repeatedly to the mifrogen
oxides until it attains a strength of 50 per cent. The

R

' Journal of Society of Chemieal Industry, 1905, vol, 28, page (98-




CHEMICALS AND ALLIED PRODUCTS. 415

incompletely oxidized nitrogen oxides which leave the
ghsorption towers are passed through milk of lime and
then aver quicklime, and are thereby converted chiefly
into caleium nitrite. This is treated with the nitric
acid, through which calcium nitrate is formed and
pitrous acid set free. The latter is then oxidized to
nitric acid and sent to the absorption towers. The
caleium nitrate has been offered in commerce for use
as o fertilizer, but, as the normal salt is extremely de-
Jiguescent and therefore troublesome, it is now eon-
verted into the more permanent basic calcium nitrate
by the addition of more quicklime or of caleium sul-
phate. To obtain nitric acid of merchantable strength
this caleium nitrate must be distilled with sulphuric
acid, but there are difficulties in the way, such as the
formation of caleium sulphate that is not easily fusible,
Thus far no commercial nitric acid seems to have been
formed by this process.

Notwithstanding that processes for the direct pro-
duction of nitric acid from atmospheric nitrogen have
not yet been made commercially successful, the neces-
sity for other sources of supply is so pressing and in-
creasing that this problem will probably be solved
before the next census.

Niter cake, the by-product of this industry, is known
also as “sal emizum,” *‘Sally Nixon,” and “cylinder
cake.” Tts composition approaches that of sodinm hy-
drogen sulphate or sodium bisulphate, but it frequently
carries considerable adherent sulphuric acid. It gen-
erally contains from 25 tp 30 per cent of ‘‘free acid”
or “bisulphate acid,” calculated as SO,, and only traces
of nitrate. Much of this material has in the past been
thrown on the dumps, greatly to the injury of neigh-
boring water courses and of surrounding vegetation,
but it may be utilized in many ways. By fusing it
with common salt the latter reacts with the excess sul-
phuric acid in the niter cake to form hydrochloric
gcid, which distills off and leaves the residue composed
entirely of salt cake. By treating phosphate rock with
niter cake, superphosphate, mixed with sodium sul-
phate, is produced. By reaction of a solution of niter
cake in water with lime water, calcium sulphate,
which may be used as a pigment in paint making or as
a filler in paper making, is produced, together with
Glauber’s salt. Other instances oceur in which the
excess acid in niter cake may be used in substitution
for the more costly sulphuric acid, and its use is ex-
tending. -

Mized acids.—Mixed acids, produced by mixing sul-
phuric acid with nitric, have been used in this country
o o considerable commercial scale since the gun
cotton and nitroglycerin' industries were established,
tlnd their use has become common in other chemical
industries, The statistics of this industry were re-
borted separately only at the census of 1900 and at the
Present census. By assigning to the acid reported as
produced and consumed the same value per unit as

J

that found for the acid reported as produced for sale,
the comparison set forth in Table 21 may be made.

Tanne 2 L.—Mieed acids—quantity und value of products: 1905 and

1900,
CENSUS “
RS tl Per eent
— | Inerease. | of
1903 1900 w MCrenso,
- I l —
Quantity, pounds........_... 1140,668,950 | 135,600,095 5,008,864 3.7
Value.. oo 84,142,147 23,530,401 )1 $606,716 17.2
Value per pound. ..... s &0, 020 \ S8 i ......................

includes 75,337,632 pounds, with an assigned value of 82,184,701, consumed
in establishments where manutaetured; and tlso the mixed acids produced in
cstablishments engaged primarily in the manuiacture of other products,

_ ZIncludes 98,241,276 pounds, withan assigned valme of §2,424,273, consumed
in establishments where manufaetnred; und also the mixed acids produced in
establishments engaged primarily in the munuafucture of other prm;uets.

The data presented in Table 21 show that this
industry is steadily growing and that the larger part
of the material is produced in establishments in which
it is consumed in further manufacture. This fact
tends to make it difficult to secure complete returns
of the industry, for while manufacturers’ boolks usually
show records of the materials purchased, the stock on
hand, and the products sold, they often may fail to
show the materials produced and consumed in further
manufacture. This may explain the decrease in
amount of produced and consumed mixed acids that
was returned at the census of 1905 as compared with
that for 1900. The decrease, however, may be but
partly due to this cause, for during the period since
1900 the practice of rebuilding the spent acids for
further use has been greatly extended. IHence while
from the standpoint of use and of the quantity of
material nitrated the quantity of mixed acidsemployed
may have increased largely, yet as the larger portion
of this rebuilt acid is used over and over again, the
total quantity used ir the industry may have been
less.

Tanre 22.— Mizved acids—number of establishments, by states: 1905
and 1900,

United States.

Califormis...........
Connecticut. . R
THNOIS . cenvraiananaen
Indiana.... P
Kansas.......- e stitasemeeberesastesesarotat e tranaes
Massachusetts. .

Michigan......
New |

13 4t =1 1D et e bt 1D
[ETSTRRR T

There has been sn increase in the total number of
establishments at the census of 1905 as compared with
1000 of 10, or 45.5 per cent. New Jersey has ranked
first at both censuses, and is followed at the census of
1905 by New York and California in the order named.
No other state has at this census shown more than two
establishments.

i
i
1
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Table 23 shows the distribution of this industry,
based on the output of the different geographic divi-
sions at the censuses of 1900 and 1905.

PanLi 28.— Mived acids—quantily of products, by geographic divi-
stons: 1505 and 1900,

1900
SR I.,___ -
Pounds. ] Pounds,
TFAILC STLEAS . o o v ee eamemamaenamnennmmnnmnsees 140,668,059 | 135,610,005
NOTth ALINEIC . i a e 63,400,122 49,834,129
T X 1L D a0, 400,754 31,080, 6056
L PRSP PEPPPPEPRRE TR 14,865,070 54,720,000

Although there was an increase of 46,565,993 pounds
in the North Atlantie division, yet in the North Cen-
tral and Western divisions there was a decrease due
undoubtedly to the operation of the causes set forth
above in the discussion of Table 21.

Mixed acids, as used in the various industries and for

different purposes, vary in their relative contents of
nitric and of sulphuric acid. As an example there may
he cited the following:

Pereenlage composition of various wntxed acids.

a0y |

TINO3.
I
NFLFORIF I . L e e r sy G1LO ! 34.5
Gunenfton. .. Ri 8.6 | 21,0
Pyroecllulose. .. . 57.0 | 28,2
Pyroxylin for plus : (6.0 | 17.0
Pyroxylin for smokel 6.0 200

These percentages are generally approximations,
and the data are given in terms of real sulphuric and
nitric acids. There are other compositions used in the
coal tar dye industry and other industries, but by far
the largest amount is consumed in the manufacture of
nitroglycerin. It may therefore be fairly assumed that
the average composition of the entire quantity of
mixed acid is approximately 62 per cent of 1,30, and
30 per cent of nitric acid, the remainder consisting of
water, nitrogen oxides, and impurities. Proceeding
in this way it would appear that at the census of 1900
there were used in the making of mixed acids 63,059
tons of 50° Bawmé sulphurie acid and 20,342 tons of
nitric acid, and that at the census of 1905 there were
used for this purpose 65,411 tons of 50° Baumé sul-
phuric acid and 21,100 tons of nitric acid.

Mixed acids are manufactured by mixing sulphuric
and nitric acids, of the strength and in the proportions
required for the purpose to which the product is to be
put. The mixture takes place in iron tanks, and is
promoted by stirring with paddles or with compressed
air.

The method of rebuilding, or regenerating, mixed
acids, which isin use at the United States Naval Smoke-
less Powder Factory at Indian Head, Md., has been de-
seribed by G. W, Patterson.t At this factory the acid

! Bericht V. Internationaler Kongress {iir Angewandte Chemie
1904, Vol. II, page 474, h '
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is used in making a cellulose nitrate which must contain
12.5 per cent of nitrogen and be soluble in a mixture of
two volumes of ethyl ether and one volume of 95 per
cent ethy! alcohol.

The allowed limits of variation in this product are so small that
every detail in the nitrating process requires to be carefully checked
and accounted for. The exact strength of the nitrating acidsis most
important, and every hatch of acid must conform to a certain stand-
ard.  The acids used for the manufacture of this grade of nitrocellu-
lose are o mixture of approxinmtely 56 per cent of H,80,, 29 per cent
of TINOg, and 15 per cent of H,0. With such a mixture, it is the
usual practice to regenerate the gpent acids by the addition of a mix-
ture of strong sulphuric and nitric acids, this mixture being given the
nae of fortifying acid.

% # # Al handling of mixtures of nitric and sulphwric acid i
carried on in cylindrical steel tanks, connected by heavy 23-inch
pipes, one pipe Jor receiving acid, the other for delivering. Iron
cocks on these pipes control the flow of acid. Compressed air at 20
pounds pressure is used entirely for mixing and transfer of acid.
The air pipes are 1inch in diameter, and in tanks, where mixing is
dvne, the pipe is extended inside the tank and along its entire length
just clearing the bottom. The end of the pipe is plugged and & row
of holes drilled in the underside of the pipe forms an air chamber of
the pipe, allowing the air to escape along its entire length simultane-
pusly. A tank 23 feet G inches long and 5 feet in diameter holds con-
veniently 42,000 pounds of mixed acid; one 35 feet long and 6 feet
in diameter holds 90,000 pounds. Each tank is provided with a
1-inch vent hole through a flange in the top. ‘When air pressure is to
Dbe applied to the tank this hole is closed by a wooden plug.

The tanks are arranged close together in a battery, two of the
40,000-pound tanks for spent acids; 8 of the 42,000-pound tanks for
nixed acid, fortifying acid, and 98 per cent sulphuric acid; one
42 000-pound tank mounted on a platform scale as a weighing tank is
connected by permanent 23-inch pipe to the other tanks, as it i8
found that a 15-feet lead of pipe is suflicient to preventany influence
on the weighing. ’

Spent acid having been collected in a tank to the amount of 85,000
to 90,000 pounds, it is mixed by hlowing air through it for one hour,
sampled, and carefully analyzed. The proper quantities of fortify-
ing acid and sulphuric acid or nitric acid, as the case may be, to be
added, are calculated; 34,000 pounds of the spent acid are trans-
ferred to the weighing tank, and the other necessary acids are then
transferred to the weighing tank. Air pressure is now put on the
weighing tank and the whole charge transferred to a mixing tank,
where it is mixed one hour by blowing air. Analyses of the mixed
acid invariably agree with the calculation. "'wo impartant require-
ments are necessary for accurate work: (1) The weighing tank must
have an inside air pipe to give a preliminary mixing and to entirely
clear the tank of acid; (2) If less than one-half a tank of acid is
being mixed, the circulation is not so good, and a longer time is
required to mix the charge, up to one hour and a half or two hours.
An air pressure of 20 pounds will transfer 1,000 pounds of acid per
minute.

% # % The number of times that a spent acid may he regener-
ated appears to be unlimited, provided the amount of N,0, doesnot
exceed the limit of 5.5 per cent.  The acid af present in use in the
factory has been regenerated at least 150 times and remains practi-
cally unchanged. The amount of suspended nitrocellulose in the
gpent, acid under normal conditions is less than 0.01 per cent, while
the total iron present calculated as e is only 0.025 per cent. Dur-
ing the winter months there is a slight but constant decrease in lower
oxides in the spent acid, while in the summer months they inerease.
The nitrocellulose in suspension in mixed acids is continually de-
composing, and if allowed to stand undisturbed, entirely disappears

# % % fhefortifying acid contains 44 per cent 0,80, 48 1049
per cent HNO,, and 0.2 to 2 per cent NyOy, with o total acidity of 4
per cent. In preparing this acid, the precaution is taken to have 2
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gufficient amount of nitrie acid coma'ined, 80 that no nitric acid, as
guch, must be added to the spent acid for regeneration. It is ana-
tyzed by the same methods as are used for other mixed acids, and
st contain only traces of chlorine and no metallic salts, except
sadts of iron,  This acid is handled and treated in exactly the same
way a8 mixed acids of less strength.

Crass 1. B—Oraer Acips.

The subclass ““other acids” includes all of the sub-
stances appearing in commerce which are styled acids
by the chemist, except sulphuric, nitric, and mixed
acids. At the census of 1900 the quantities and values
of the hydrochlorie, boric, acetic, tartarie, tannie, and
gallic acids reported were set forth separately, The
quentities and values of the lactic and citrie acids re-
ported were combined in the presentation, since there
were less than three independent establishments re-
porting these products. As our industries expand and
become more diversified, the number of different acids
for which returns may be separately published will
undoubtedly increase, for new and useful purposes to
which they may be applied in the arts ave frequently
heing discovered.

TanLe 24— Other acids”—comparative summary, with amount and
per cent of increase: 1905 and 1900.

' CENSY { Per ¢ent
,w__,_w_.‘] Increase. |  of

1005 ] 1900 | ingrease.

. I N B

Numberof establishments. ... ... i1 13 S 12 115.4

T L S, $4, 857,350 | $2,360, 787 || 82, 4906, 563 105.8
Sﬂﬁ\riml officials, clerks, ete.,

winher. .. 28 69 i 54 78.3

Sularies. ... oo i §208, 316 $00, 440 40 S117,876 130.0

Wage-varners, average number. . 6921 446 246 5.2

Totil wages ... ... coe-.| B428,080 265,718 || 8108,274 $1.4

Miseellaneons expenses. . . S 8208,300 869, 770 f $133, 620 191.5

Cost of materinls used ... .- 81,605,649 8045, 055 $659, (94 9.7

Vulue of produets...ooconiennnnns $2, 726, 487 | 81,848,348 ] $%78,130 47.5

Y Decrease.

From Table 24 it appears that though there has been
a decrense in the number of principal establishments in
this subclass, due probably to the products being more
frequently manufactured in establishunents where other
substances having a larger value are also produced, yet
in every other item there has been a marked increase.
The percentage of increase in miscellaneous expenses
and eost of materials has been far greater than in value
of products; and the percentage of increase in salaries
much greater than that in wages.

Muriatie acid.—Muriatic acid, in some respects the
nost important member of this subelass, has been
known also as spirit of salt, chlorhydric acid, and hy-
drochloric acid. It is a solution of hydrogen chloride,
HE, in water, and occurs in comunerce in various
strengths, Basil Valentine, in the fifteenth century,
Wasthefirst to describe its preparation, producing it by
beating  mixture of common salt and green vitriol,
sthough Geber, whose work was accomplished in the
steond half of the eighth century, made use of ague
i, Which isa mixture of hydrochloric and nitric acids.

» ‘ e TE————
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It is a curious point in chemical history that muriatic
acid, which at present is so cheap, and which has at
timesbeen considered almost worthless, was in Glauber’s
time (1604 to 1668) the most costly of the mineral
acids.t

The condition of the muriatic acid industry as such
is ascertained by combining the returns from all estab-
lishments in which it was manufactured either as a
principal or subsidiary product together with the fig-
ures for that consumed in further manufacture, the lat-
ter being given the same value per unit as was found
for the former. The results are set forth in Table 25.

TapLe 25.— Muriatic acid—quantity and value of products: 1905
ant 1900,

‘  Puer eent
| Inerease, | of
{ | inerease,

W05 |

§03.609 )

1900 i
| 00 ' \
e} et | e st e | S—
j i
Quantity, pounds...._...... V18K, 538, 900 | 2154, 220, M2 Il 54,300, 354 ﬁ 40.5
Value. ... .. cenn SloUsLTIIML ST n0 | €656, 31 | 47.4
Valae per pound S0. 49 | i

Ineludes (1,035,714 pounds, with an assigned value of $549 421, consumed
in establishments where mannfactured; and also the muriatic acid produced
in estublishments engaged primarily in the manufwcturs of other products.

?Includes 17 403 pounds, with un assigned value of 8157085, consumed
in establishinent here manufactured; and also the muoriatie aeid produced
inestablishments engaged primarily in the manufacture of other products,

The marked increase shown in the amount pro-
duced and conswmed indicates that in this indostry,
as in those previously discussed, there is a healthy
tendency to realize the profit which accrues from
further elaboration of the products of o chemical
industry.

The quantity of muriatic acid given in the table
includes all grades. The ordinary muriatic acid of
commerce contains 40 per cent by weight of dry
hydrogen chloride. Assuming the entire product
reported in 1900 to be of this grade, there would have
been required for its production about 41,427 tons of
common salt and 54,582 tons of 50° Baumé sulphuric
acid, while there would have been produced 32,624 tons
of salt cake. For the quantity returned in 1905 there
would have been required 59,700 tons of salt and
78,659 tons of 50° Bawmé sulphuric acid, while there
would have been 75,836 tons of salt cake produced.
The above caleulation is based on the further assump-
tion that the acid was produced entirely by the action
of sulphuric acid on common salt, for it niter cake
were used with the common salt it would not only
replace the sulphuric acid, but also a part of the salt
required for the production of the quantity of salt
cake desired. No definite information is at hand as
to the extent to which niter cake Is used in this -
dustry, but there are indications which suggest that
upward of 20 per cent of the common salt may be
thus replaced, and of course a lesser amount of sul-
phuric acid.
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TanLE 26.— Muriatic acid—number of establishments, by stales:
1905 and 1900. :

STATE. 1905 | 1900

5 T ECTG B 18 T 136 231
California. ....... : e .. 4 3
Colorado. . 1 1
[4] 301 Ty (L1 NP 1
Ilinois. . 1 3
Indiana. 1 2
Kansas. . ) S P
Maryland. N ) A
Massachusetts. .oooieiinian i 3 2
Michigan. ...oovoviiiiinciienannnn 3 1
Missouri. .. U A 1
NeW Jersey v criiiienecaenmannan 5 6
New YOrK. o covivrenaiuncnnnnnns 5 4
Ponnsylvanit. .o.oooeieiinaaniai. 9 5
(07 15D 2 2

&Ineludes 25 establishments engaged primarily in the manufacture of other
roduects.
P ;Iné‘.ludes 18 establishments engaged primarily in the manufacture of other
products.

From Table 26 it appears that there has been an
increase of 5 in the number of establishments, or 16.1
per cent. Pennsylvania, which was second in rank in
1900, passes to the first place, while New York, which
was third, now shares second place with New Jersey,
which was first in 1900. California now ranks third.
No other of the states reports more than 3 establish-
ments.

Table 27 shows the geographic distribution of the
industry according to the quantity of the output at’
the censuses of 1900 and 1905.

TaBLE 27.— Muriatic arid—quantity of products, by geographic divi-
stons: 1905 and 1900.

DIVISION. 1905 1900
Pounds. Pounds.
United SEAEOS. .« v v ereneeeeeerenenemaenaennes 188,538, 306 | 134,220, 012
North Atlantic and SOuth AUIANEC .. vueenneeeeeeen.| 121,125,024 | 89,257,074
North Central . | 61,861,453 | 37,495,038
WOTHOITLe « c v e e semm o e svenm e eeeee e 5551019 | 7,476,000

From Table 27 it appears that there has been an in-
crease In every one of the divisions presented except
in the Western. There appears no evident cause for
this exception.

Muriatic acid is manufactured by heating common
salt with sulphuric acid or with niter cake. The roast~
ing is carried on in salt cake furnaces of either the form
known as the “ open roaster,”” which consists of a cast-
iron pan and a reverberatory hearth, or the “closed
roaster,” in which the pan and hearth are inclosed in a
brick or fire clay muflle in order to prevent the soot and
dust from the fir¢ reaching the acid vapors and min-
gling with them. During the second stage of the proc-
ess, when sulphuric acid is used, or throughout it, when
niter cake is used, the charge must be constantly
stirred to prevent ‘‘crusting,” or adhering to the hearth.
This has been accomplished by the use of a “‘rabble”
worked by hand, but in the more modern Mactear fur-
nace it is effected by a mechanical device. The acid

vapors are absorbed in water. Formerly, and to-day
still to some extent, this was done by the passage of the |
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vapors through Woulfe bottles, placed en cascade and
leading to a coke tower. The Lunge-Rohrmann plate
tower will largely replace both, especially when com-
bined with long cooling pipes exposed to the air, so
that the vapors may be cooled before coming in con-
tact with the water. A recent device for absorbing
the vapors is found in the Cellarius tourill, or jar.

The results of a year’s run with air cooling, using
salt containing from 97 to 98 per cent of sodium chlo-
ride, is shown in Table 28.

TaBLe 28.—Muriatic acid produced with Cellarius jars during a
lwelve months’ run.

. | 20° acid Yield
Salt 't 100
MONTI. | produced | P¢
(pounds). | pounds
| ?pounds) © | of salt.
o0 02705 /12T o 205,926 431,992
October.... .. 220,416 456, 156
November 215,309 397,370
December 213,688 412, 660
January 250, 654 490, 490
Februar, 197,802 390,337
March.... 187,160 355,605
April... 101, 560 190, 740
ay.... 245, 858 469, 396
June. .. 226,311 442,054
Jualy...... 210, 080 405,
AUZUST. .o eeeeeen e e 218, 196 416,699

Acetic actd.—Acetic acid, as considered in the census
returns, does not include the dilute acetic acid, pro-
duced by the fermentation of diluted alcoholic liquids
or by the oxidation of alcohol, and known as vinegar.
The grades of acetic acid found in commerce contain
from 28 to 90 per cent of real acetic acid, and, unlike the
other liquid acids in commerce, it is graded by its real
acetic acid contents instead of by its specific gravity,
because a 50 per cent solution of acetic acid possesses
about the same specific gravity as anhydrous acetic
acid.

This acid, in the form of vinegar, was known to the
ancients. It 1s mentioned by Moses in Numbers vi, 3.
Hippocrates employed it in medicine. Hannibal is
said to have softened rock by fire' and vinegar during
his passage over the Alps. Acetic acid in its more con-
centrated form was known to Geber and to Stahl as
being produced by the distillation of verdigris, which
is an acetate of copper. It is to-day made by dis-
tilling brown or gray acetate of lime with concentrated
muriatic acid, or sodium acetate with sulphuric acid.

TaBLE 29.—dcetic acid—quantity and value of products: 1905 and

1800.
CENSUS.
Per cent
" ey~~~ —| Increase. |  of
! 1905 1900 increase.
i
[ j
uantity, pounds © 129,506,021 | 227,875,222 | 1,630,799 5.9
alue.. ... | $507, 235 $446,326 .| 8150, 909 33.8
Value per pound . 30.02 $0.016 ..ol

IIncludes 2,431.741 pounds, with an assigned value of $28,635, consumed in
establishments where manufactured; and also acetic acid produced in establish-
ments engaged primarily in the manufacture of other products.

2Includes 1,214,667 pounds, with an assigned value of 819,434, consumed in
establishments where manufactured; and also acetic acid produced in establish-
ments engaged primarily in the manufacture of other products.
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This comparison shows that the acetic acid industry
is characterized by the same tendency as that pointed
out in industries already presented, for while the in-
crease in the total quantity of acetic acid is but 5.9
per cent, the increase in that produced and consumed
is 100.2 per cent.

Tasng 30.—Acetic acid—nwmber of establishments, by states: 1905

and 1900.

STATE. 1905 | 1900

United States

New Jersey .. ..
New York. .
Pmmﬂyl\ anig

From 'I‘ablca 30 it appears that the number of estab-
lishments returned as producing acetic acid was
smaller by 2 in 1905 than in 1900. . Nevertheless both
the quantity and value of the product for 1905 were
larger than for 1900.

All other acids.—Table 31 contains the returns for
all acids not already presented, by quantity and
value, for the censuses of 1905 and 1900.

TasLe 32
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TaBLe 31.—Minor acids—number of establishmenis and quan-
tity and value of products: 1905 and 1900.

1905 1900
Num-~ Num-~
ACID.
ber of ber of
tah- | Quantity . stah- | Quantity | | .

eﬁsﬂ'}‘f_’ (pounds). | Value e | (pounds). lue,

ments. ments.
BoriC.. o iiiiiant 71 6,956,806 | $527,190 3| 2,684,935 3198,212
Citric......cvouiae 4| 2,265,631 | 598,718 13| 13,886,382 | 1335,207
IIydroﬂuonc ...... 6| 2,932,358 | 151,218 4 698,000 34,890
LactiC e vnmrannn.n 3| 2,906,555 | 158,911 Q] (N (=
Phosphoric. ....... 9 991,050 68, 541 3 (3 ()
Pyroligneous...... 5 11,240 1,432 4) Q) )
Tannic...c.eaenn.n 3 715,500 195,1.36 5 282,515 135,662
Other acidss. ... 2 PO 975,551 15 U PR, 1,151, 819

8 Includes

are given in Table 32.

.—ACIDS—IMPORTS FOR CONSUMPTION:

* Includes lactic.
2Included in citric.
3 Less than 3 establishments; included in *‘other acids.”
4 None reported.

allie, salicylle, stearic, and tartaric acids in 1905 and 1900, and
phosphoric and oleic acids in 1900.

1891 TO 1905.

The figures of Table 31 are only for acids produced
for sale and do mnot include such as were consumed
where produced.

The statistics for acids imported from 1891 to 1905
The data have been compiled
from Commerce and Navigation of the United States,
published by the Bureau of Statistics.

SULPHURIC ACID, |
OR OIL OF vx'x‘—, SULPHURIC ACID.1
RIOL (N. E. 8.).1

YEAR ENDING

BORACIC ACID.

CHROMIC ACID.

CHROMIC AND
LACTIC ACID,

|
!
|

JUNE 3 | Commercial. ! Pure. All kinds, N
Pounds. | Value, { Pounds. | Value, [ S— | Pounds. | Value. || Pounds.| Value.
Pounds. | Value. | Pounds. [ Value. | Pounds. | Value. !
» |
[rr————— - SIRUP— — N S — ‘ S ,__..'.__ SE———— f = it
i
15,377 152,008 | §7,075 | 30,304 ’ $2,006 | 475,378 | $30,138
8,277 ; 35 1 D oT0L,625 | 39,418
3 T8 771,775 4
17 .().)J 405 | 400 202,900
12,574 186 7,450 025,154
1868 J(),lm\ 475 ‘ 555,760 Jemenmsconnloaneianaan
1897 3,200 43 548,603 | 10,494 11 2,708 | 430 ... ... doeiiiials
1808 25,350 86 4,053 | 244,073 aes 64,006 $4,017
184 40,175 IR, 3 (R U L RO 1 436,958 23,069 4,843
16900, 34, 044 972 466,879 4,741 6,044
001, T2 2,312 : LI (48,094 46,003 0,881
1002, 132, 401 2,427 Ll 795,024 58,782 0,860
1903, 307,687 4,37 ... .. I 783, ‘)87 84,018 8,339
1004, ...l 43, 400 1,383 ¢ 4,480 . 721,532 I 82,900 0,184
W05 .. D8R, 630 4,145 ?Ii 570 L P, ‘l .......... joreeeee 660, 150 ‘[ 23,626 ) .. ..o..... | PP | 08,732 8,481
I | i i
o B } i | 1 - ey o
| CITRIC ACID. TARTARIC ACID. OXALIC ACID | sALICYLIC ACID. T“N‘,}L‘m‘?f;” OR ALL OTHER ACIDS.
YEAR ENDING ! |
JUNE 30 : | e
Pounds. | Value. || Pounds. | Value. Pounds. Value. || Pounds, Value. | Pounds. | Value. || Pounds. Value.
.. n_; ) - | ’ B |
45,197 815, 482 1,511 $468 2,743,222 $200, 505 " 659 $239 H 1,860,710 $380,054
S0, 034 27,461 10 5 : 2,209,940 150, 529 P P i 564 216 ': 1,024, 580 347,510
13,315 | 4,033 130 39 2,404, 443 143,104 260, 027 $254, 022 || 1,443 507 | 685,677 175,637
5,502 | 1,810 113 32 ! 2,783, 876 159,026 ’52, 332 231,946 | 704 287 | 835,215 134, 665
8,895 i 2,480 355 88 | 2, 889, 513 189, 506 106,974 140, 197 ; 1,500 597 i 1,798, 417 228, 430
} | | H
L12, 521 212 66 | 3,164, 960 219,630 335,354 138,013 | 1,745 681 | 1,027,235 240, 522
3 18,158 225 71 1 3,602, 124 246, 200 616, 187 201, 980 | 3, 144 1,206 ! 3 040, 325 223, 458
4,323 1,108 455 128 3,747,041 242, ’l(l 92,943 28,688 | 2,335 927 1 45,265
65,190 16,659 23,208 5,737 3,081,768 246,027 185,358 57,192 |; 3,607 i 56, 428
60,354 14,213 054 252 4,990, 123 275, 141 240, 687 \"‘ 175 i 1,415 7 53,0625
76,805 ‘ 23,0381 1,068 209 5,622, 909 300, 879 2292, 971 0 76,786 | 2,007 42, ,5.“{3
THTI2 21085 | 1,483 377 5.678.159 | 301,675 | 219,127 57,852 |, 1,038 61,28
12.338 i 3,544 | 5,950 1,482 5,363, 646 257,289 || 78, lﬁﬁ 19,012 |, 1,847 2'," 026
5,646 1, 4()1 ; 849 215 ¢ 6,726, 159 329,836 | 32,759 7,305 |i 5,855 23,703
3 78 28 ] 446 132 7,906, 886 360, 951 [ 7,455 2,302 | 7,652 37, 404

1 From the value given, this would appear to be fuming sulphuric acid.
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Crass II.—Sonas.

This class comprises soda ash, including white al-
kali and refined alkali; sal soda, including natural soda,
mild mineral alkali, soda crystals, washing soda, and
crystallized sodium carbonate; bicarbonate of soda,
including bread soda, saleratus, sodium bicarbonate,
and sodium hydrogen carbonate; caustic soda, in-
cluding soda lye and sodium hydroxide; and borax,
including borax glass, lime and sodium borates, and
sodiun hiborate. Salt cake, or anhydrous sodium sul-
phate, and sodium silicate may be included here when
products of a soda establishment. In addition to the
original establishments, there are those in which soda
ash is converted into sal soda and bicarbonate of soda,
and those of the compounders or packers who give an
added value to soda lye or the carbonate.

The term “soda’ has acquired in use a variety of
meanings. In the laboratory the term has been used
in the past to designate the sodium oxide or hydroxide.
In technology it has long been used to designate the
normal sodium carbonate; yet the mixture of normal
and acid carbonates found in nature is styled natural
soda, and the industry in which soda ash, normal and
acid sodium carbonates, and caustic soda are menu-
factured is called the soda industry. ‘

Soda was known to the ancients and was used by
them in making glass. They may have obtained it in
the form of natural soda, for this exists in the waters
of many lakes or in the residues from them. Up to
a recent date! 5,000 tons of natural soda have been ex-
ported annually from Alexandria, Egypt. Or they
may have obtained it by extracting the ash of sea-
weeds and marine plants with water and evaporating
to dryness. These remained the only sources of soda
until the latter part of the eighteenth century, when
Le Blane, stimulated by a prize offered by the French
Academy about 1775, followed out the proposal of
Duhamel de Monceau to prepare soda from common
salt. This he accomplished by acting upon the salt
with sulphuric acid, obtaining hydrochloric acid and
sodium sulphate, and then converting the sodium sul-
phate into carbonate by fusing it with lime and coal
This process became established on a sound commer-
cial footing when introduced into England by Tosh
1814.

R}

MWagner’s Manual of Chemicai Technology, 1892, page 300,
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At the time the Le Blanc process was before the i
Prench -tribunal, it was placed in competition with a
process offered by Fresnel, which was based on the }
reaction taking place when a solution of common salt [
is brought in contact with a solution of ammonium
carbonate, by which soditim hydrogen carbonate, or
bicarbonate of soda, and ammonium chloride are {
tormed; but Fresnel’s process was rejected because at
that time no method for the recovery of ammonia was ]
known. It was revived by II. G. Dyar and J. Hem- |
ming in England, about 1838, and was tested on a con- ]
siderable scale, but failed of success because of mechan-
ical difficulties. These were finally overcome by t
Trnest Solvay, a Belgian, who made the process a
commercial success in 1863. To-day the Le Blanc |
and Solvay processes are the chief sources of soda, \
though some is made from cryolite, and caustic soda is [
obtained in the electrolysis of common salt. l

Saleratus, which is bicarbonate of soda, was re- l
ported at the census of 1860 as being manufactured
in this country in 11 establishments, the product hav-
ing a value of $1,176,000. Ior 1870, 4 establishments
were returned, with a product valued at $231,847. At
the census of 1880 and at each subsequent census
the statistics for soda products have been made a
feature in the special report on chemicals and allied
products.

Table 33 shows an actual increase for 1905 over 1900
in every item. The increases in capital and value of
products were especially noteworthy, being over
$7,000,000 in each case, while the increase in value of
products was more than double that in cost of mate-
rials. The largest proportional increase was in miscel-
lancous expenses, while the next largest was in number
of selaried officials.

Tasre 33.—Sodas-—comparative swnvmary, with amount and per
cent of increase: 1905 and 1904,

,,,,,,,,,,,,,,,,,,,,,,, R
CENSUS, |
* | | Per cent
| I SV B
| t TETRABE. e oo
o190 { 1900 Hieredse,
[
Numbherof establishments . ... Q bl ﬁ 38 i 1! 26
Capital, ... ... ... 822, TIR, 360 814,051, 400 . 87,776, 400 52,0

Sularied  officiuls, clerke,

number. . | R4 414 111.9
Salaries. .. 81,040,801 :
Whge-earn T U51 | i 3.8
Totil wages. .. £3,310, 214 | & | 8%07,m8 32,2
Miscellaneous expenss $ I 1145

81,170, 710
2, N g

|

|
K425, 304 100.7
b ¢
Cost of materials used. 82, (83,2
Value of products............ Q 87,404,008

all other products.”

Ulneludes

Table 34 shows that from 1880 on there has been a
steady growth in both the quantity and value of the
sodas produced. The percentage of increase in quan-
tity was, up to 1905, greater than that in value, but at
the present census this condition was reversed. In
the figures for 1905 and 1900 borax and ‘“‘all other
produets” were omitted from the list in order to make
the statistics fairly comparable with those for the
earlier censuses.

TasLe 34.—Sodas—quantity and value, wilth per cent of increvse:
1880 1o 1905,

i
: (']’ PER CENT OF IN-
I
|
i
I

Number of st ! CREASE.
CENSUS. establish- (QUIRLLY e 1
ments, | (0P8 % {]
iQ

Y03} V34,200 1818, 357, 083 14,8 30,5
50 639,541 | 10,237,944 | 284.0 58,
3200 166,562 | 5, 432,400 | 727.4 52,9

£ 20,130 U 866,800 ..o,

Hi6, 560

1 Includes establishments engaged primarily in the manufacture of other
products.

Tanre 35.~SO0DAS—QUANTITY AND VALUE OF PRODUCTS, WITH AMOUNTAND PER CENT OF INCREASE: 1890 T( 1905,

‘ i =
i il PR OTN
CENSUS. | INCREASE. | PER CENT OF

i | “ INCREASE,
! il t
o ! | o | | l 1900 1011890 to
L1905 1900 } 1890 i? 1900 10 1905 | 1890 to 1903 ) 01 oS
| ! |
- e e gt i i e [ e .
: i i «
734,200 a0, 541 | 106,502 04,668 |
[ S13,367,080 | 810,207,044 | £5,432,400 ||  £3,120,030 |
i i
5,807 | 19,84 0,330 | 1| 7,
SLE5,610 | SLES2,765 | 82,000,800 || SI167,155 l 28674, 190 £43.5
4
§6,840 | Titi, 783 | 16,501 [ 270,043 1 70339 4] 496.3
$3,185,000 | 83,170,280 | sl 0 ] 15,67 ; 2,524,845 351.9
I
30, 548 f 40 \ 2 23,701 | 12,774 217.7
881,568 | s 3 Pl rsanal vsTan e | 47,4
‘ 18,37 [ 471,554 $04.8
Value, ... 5 83,344,880 ‘ 87,024,625 55,5

tLess than one-tenth of 1 per cent.

T_he figures of Table 35 show that while there was
& Increase in the total quantity and value of sodas |
Produced at each census as compared with the previous 1
“he, there was at the census of 1900, as compared with

f

that of 1890, a decrease in the total value of the bicar-

# Decrease.,

bonate of soda and also in the quantity and value of
the sal soda. At the census of 1005 there was a de-
erease in the value of the bicarbonate of soda, and in
both the quantity and value of the sal soda. These
decreases are largely due to the increased use of these

A}
i

1
!




substances in the establishments in which they are pro-
duced. In such a sununary as Table 35, if the pro-
duced and consumed productswere included, thefigures
would be duplicated, for the other sodas are as a rule
produced from the bicarbonate or the soda ash.  There-
fore, with the increased practice of sonpmalkers, wood
pulp manufacturers, and others of eausticizing soda ash
and using the caustic soda produced in the manufac-
ture of soap or woor fiber, the quantity produced for sale
would be likely to be reduced. As explained in the
report. for 16400, the decrease in the production of sal
soda is due to the increasing use of soap powders and
other speeially prepared washing materials,

At the census of 1800 sodas manufactured from
natural snda were reported to the amount of 10,964,390
pounds, having a value of $124,783; and at the census
of 1900, 20,420,000 pounds, valued at $106,600. At
the census of 1905 the number of establishments report-
ing was not sufficient to permit of the statistics being
published separately, but they are incorporated with
soda ash in the data of Tables 36 and 37 for each census
enunerated.

At the census of 1900, 7 establishments reported a
product of 11,756,000 pounds of borax, having a value
of $341,160, At the census of 1905, 7. establishments
reported 41,764,000 pounds of borax, having a value
of 2,122 808, This does not include the borax which
was produced and consumed in the same establish-
ments in the further manufacture of boric acid or other
products,

TanLy 36.—Sodas—number of establishments, by stetes: 1905 and
1900,

Dnited States. o e i
Californin..............

Colorado., ..
inois. ...,
Indiana. .
Kansas.
Maryland
Massachus
Michigan.
Missouri..
Montana.
New Jorsey.
Now York..

Virginin. ...
Wisconsin, .
Wyoaming

Y Inchides 5 establishments prm]uf'in_q “soda prodnets,” buat no “ sedas.”

From Table 36 it appears that at the census of 1905
as compared with the census of 1900, the establish-
ments of the soda industry have increased 8 in num-
ber, ar 14.5 per cent. The relative positions of New
York and Pennsylvania remained unchanged in 1905,
the former still ranking first and the latter second
among the states. New Jersey, however, advanced
from seventh to third place; with California fourth
and Michigan fifth. No other state or territory re-
ported as many as 5 establishments in 1905.

MANUFACTURES.

TapLe 37.—Sodas—value of products, by geographic divisions: 1905

and 1900.
DIVISION. 1905 1900
United SEALES. oot 1819,785,385 | 1510,929, 53
North Atlantic and South Atlantic ............... .. 10,512,852 6,550,205
North Central 8,745,382 3,604, 436
B2 78 Gy 527,151 6080505

_ tIncludes products othxﬁr than s.odm:‘ reported by establishmonts engagod
prmarty i s i and e S et i i T

The figures of Table 37 show an increase in the value
of sodas in all divisions shown except in the Western,
the greatest increase being in the North Central. The
decrease shown in the Western division can not he
accounted for except perhaps by the fact of the exist-
ence of small establishments working natural soda
or borax deposits as neighborhood industries, which
would not under the rule be included in the establish-
ments enumeratet]l at the last census.

Up to the date of the commercial success of the Le
Blane process for making soda, potash, or “vegetable
alkali,” was much cheaper and more largely used than
soda, or ‘“mineral alkali.”” Since the development of
the Le Blanc process the reverse has held true. Singu-
Iarly, notwithstanding that the United States has been
a large consumer of sodas, and that muriatic acid, and,
on further treatment, chlorine and bleaching powder,
are side products of the Le Blanc process, it never se-
cured a firm foothold in this country.

The ammonia-soda process, on the other hand, has
become a factor in our industries. The first to experi-
ment with this process in the United States were Ier-
mean and Hans Frasch, who located o plant at Bay
City, Mich., about 1880, but the enterprise was not o
success and the plant was abandoned some two or
three years later. In 1881 the Solvay Process Com-
pany, of Solvay, near Syracuse, N. Y., and Delray,
near Detroit, Mich., was organized under the laws of
the state of New York. According to Pennock,' the
following plants in the United States were in 1900 en-
gaged in manufacturing sodas by chemical methods as
distinguished from electrolytic methods: The Solvay
Process Company at Syracuse, N. Y., and Detroit,
Mich.; the Michigan Alkali Company at Wyandotte,
Mich.; the Mathiesson Alkali Company at Saltville,
Va.; and the Pennsylvania Salt Company at Natrons,
Pa. Between 1900 and 1903 the plant of the Columbia
Chemical Company was installed at Barberton, Obio,
and the Frasch process at Cleveland, Ohio. All of
these plants used the ammonia-soda process except the
Pennsylvania Salt Company, which produced its sodas
from eryolite. )

In the operation of the ammonia-soda process a purr
flied and concentrated salt brine is saturated with
ammonia. This brine is then sent through iron

!Bericht V. Internationaler Iic.vlfgress fiir Angewandie Chemig,
1904, vol. 1, page 661. -
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towers, where it encounters carbon dioxide gas, result-
ing in the for.matlon of bica'rbonate‘ of soda, which
separates out in crystals, while the liquid containing
the arumonium chloride formed by the reaction, to-
gether with some ammom'un} carbonate and the residue
in the brine, passes on and is collected for subsequent
use. '

The bicarbonate of soda, after wringing and washing
in o centrifuge, is dried in an atmosphere of carbon di-
oxide and may be sold as bicarbonate, or it is calcined
and converted into soda ash. When the soda ash is
dissolved in warm water and the hot solution is al-
lowed to stand until all sediment is deposited, large
erystals of quite pure sal soda will be deposited as the
solution cools. If the soda ash solution be treated
with lime water, calcium carbonate will be formed and
precipitated, while sodium hydroxide or caustic soda
will remain in solution and may be obtained as a solid
by evaporation of the solution. In the Hewitt and
Mond, or Loewig’s process the soda ash may be fused
with iron oxide forming sodium ferrate, which is easily
decomposed by warm water into ecaustic soda and
ferric oxide. Pure iron ore or pyrites cinder may be
used in this process.

Since the common salt used in the ammonia-soda
process must be in solution, natural brine supplies this
requirement inthe mosteconomical way. By reference
to the bulletin on salt it will be noticed that most of the
establishments cited above from Pennock’s article are
located near salt deposits, where natural salt brine, or
that formed by sinking shafts to salt deposits and dis-
solving the salt in place, is cheaply obtained.

Since ammonia is so largely used in this industry,
soda works are frequently operated in conjunction with
by-product coke ovens. Much of the combined and
free ammonia in the liquid running off from the bicar-
bonate of soda crystals in the carbonating tower is,
however, recovered for further use by heating the
liquid alone or with lime. Such repeated utilization
must be taken into account in any attempt to estimate
the quantity of ammonia used in this industry.

The carbon dioxide used for carbonating is originally
obtained by calcining limestone, but much of it is re-
covered when caleining the bicarbonate of soda to soda
ash, and from the treatment of the ammoniacal solu-
tion from the carbonating tower. Carbon dioxide
might be obtained from the burning of coke or coal, but
8s quicklime is needed both in caustic soda manufac-
ture and in the ammonia recovery process, it is neces-
sary to caleine limestone.

_The lime is recovered partly in a salable condition,
aither as crystallized calcium sulphate, used as afiller in
paper making and for weighting cloth, under the names
of “crown filler” and “pearl hardening,” or as caleium
Cl}l}oride, which is used in the brine tanks of ice ma-
thines,

In his address! before the Congress of Applied

‘;)?O‘I:iChtv, Internationaler Kongress fiir Angewandte* Chemie,

ol, 1, page 108.
45264—nrG 1905—p1 4—08——29
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Chemistry, Ernest Solvay reviewed the history of the
soda industry and presented the data for the total pro-
duction of sodas from 1850 to 1902, set forth in Table
38, but with the metric tons converted into short tons
and the francs into dollars.

TavLe B8.—World's production of sodas: 1850 to 1902,

" el L - Average
Total I ruflu(,t,,d i I mvduu,d selling p%icn
quantity | (DY e by the vr ton
YEARS, }mdumil Le Blane | aminonfa | BT AOR
¥ {tons) DProcess procesy th:; fﬁc{nry
(roms). {tona). in Europe.
|
105, 345
erraaeens 330, 650
M to 1868, ... 413, 363
1860 to 1873. ... . . 4046, 035 2,865
874 to 1878, ... . L. 578, 708 33, 069
1879 to 1883. . N 744,053 149,013
1584 to 1858 8%1, 00D 402, 340
1889 to 1% 1,137, 658 £97, 756
1804 to 18 1,877,875 1,08 5
2. 1,040,048 165,845 | 1,744,703

Thorp deseribes the manufacture of sodas hy the
eryolite process as follows:*

The ground eryolite is mixed with powdered limestone, and cal-
cined at ared heat.  Carbon dioxide escapes, and a mixture of cal-
cium fluoride, sodium oxide, and sodium aluminate remains. On
lixiviating this mixture with water another godium aluminate is
formed and goes into sulution, leaving the calcium fluoride as an
insoluble residue. The solution of sedium aluminate is then de-
composed according to the third reaction, hy passing into it purified
limekiln gases, or the furnace gases of the caleining operation.
Hydrated alumina is precipitated, while sodium carbonate remaing
insolution.  Salsoda may be made by evaporating the solution, and
was formerly the chief source of bicarbonate for culinary and medic-
inal purposes. If carried to complete dryness and calcined, a high
grade of soda ash is obtained. By causticizing, it yields a very
excellent caustic.

The by-products aluminum hydroxide and calcium fluoride are
used in the alum and glass industries, respectively.

Soda ash appears in the market as 58 per cent, dense
58 per cent, 48 per cent, special 48 per cent, and 36 per
cent; caustic soda, as high test 76 per cent, 74 per
cent, 70 per cent, special 70 per cent, 60 per cent, and
special 60 per cent; soda crystals, as monohydrate
crystals, 49.8 per cent, and snow flake crystals, 40.9
per cent; and bicarbonate of soda, as pure bicarbonate,
99 per cent, for baking soda, and anchor dust, which
is an inferior grade used as a source of carbon dioxide
in charging ““soda water.” The percentages refer to
the Na,0 contents in each casq except that of the
bicarbonate, where it refers to NaCO,. 1In the census
returns no cognizance is taken of these many grades,
so that the figures given for any item in the tables
are the gross amount for all grades.

Sodas are used in glassmaking. Thus at the census
of 1890 # there were reported as used by this industry
96,777 tons of soda ash and 38,092 tons of salt cake;
at the census of 1000, 157,779 tons of soda ash and
53,257 tons of salt cake; and at the census of 1905,

2 Outlines of Industrial Chemistry, 1905, page 96.

aPyolith Census, Manufactures, Part ITIL, page 083.
¢ (lensus of Manufactures, 1805, Dulletin 57, page 46.
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215,462 tons of soda ash. They are used in soap-
making, 53,777 tons of soda ash and 71,551 tons of
caustic soda, having been reported as used in this
industry at the census of 1605 Soda ash, caustic
soda, and salt cake are used in the treatment of wood
in the manufacture of wood fiber. The statistics of
consumption are not at hand, but at the census of
1900,* 94,042 tons, and at the census of 19052 120,978
tons of soda wood fiber were reported as having been
purchased for use in paper making. According to
Griffin and Little,* with indireet steam in rotaries,
about 700 gallons of a liquor, containing from 6 to 9
per cent of NaOIL, are used to a cord of wood, while
upright digesters require considerably more. As the
liquors from the digesters are treated so as to recover
their sode contents for further use, it is difficult to
estimate the quantity of sodas actually used in the wood
pulp industry, but it is large. There is a great variety
of other uses to which sodas are put, but the three in-
dustries named are the largest consumers,

The natural soda industry was deseribed with much
detail in the speeial report on chemicals and allied
products at the census of 1900.

The borax industry is closely associated with the
natural soda industry since both substances, or at
least baron compounds from which horax may be ob-
tained, are found as residues in arid regions. In fact,
deposits of a mixture of natural soda, common salt,
and borax are known in California as “‘borax beds.”
According to Bailey ® borax was first discovered in the
United States on January 8, 1856, by Dr. John A.
Veatch, on evaporating wuter from the Tusean
springs, Tehama county, C'al.  Bailey describes the de-~
velopment of the industry as follows:

California in 1849 started the gold mining industry in the United
States, and fifteen years Inter followed it with the establishment of
the borax industry.  The 12 tons made at Borax Lake, on the mar-
gin of Clear Lake, in Lake county, were the first produced on the
Awerican continent,

The young industry thrived for the next four years, although the
maximum output of 220 tons in one year would seem small now.

The next three years, 1869, 1870, and 1871, were dark vears for
those watching the growth of the youngster, Ior the supply of the
pure crystals in the blue mud of the famous little lake had given
out, and an unraly artesian well had ruined the waters of the Iake by
diluting them beyond the profit point.

The deposits of Lake Hachinhama, o the opposite side of Clear
Lake, exhansted themselves in yielding 140 tons in 1872,

The praspectors, however, had been aroused to interest in the
mineral that was worth over $600 per ton and only had to he shov-
eled up to be ready for the market,” and discoveries in the deserts
of California and Nevada followed cach other with hewildering

apidity.

In 1‘37% Sunuliumardim) county began her big record with the
production of 515 tons from the so-called horax “marshes,”” or the
“.dry Takes™ of tl{e desert.  Inyo county soon followed in lively
rivalry, and the high water mark of the ealy years was reached in
1876, when 1437 tans were produced, worth at that time aver

! Census of Mannfactures, 1905, Bulletin 87, page 48,
“ Twelith Census, Manufactures, Part 11, page 1030.
¢ Census of Manufactures, 1905, Bulletin 57, page 38,
* The Chemistry of Paper Making, page 162,

4 Baline Deposits of (Ja[ifurnm, page 36,
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g §312,000.  T'rom 1880 to 1888 the production increased slowly hug

steadily from 609 to 1,405 tons in a year. The year 1887 saw the sug-

f pension of work on the “marsh " beds, and the establishinent of warks

on “colemanite” or harate of lime ores, in the Calico district, San
Bernardine county.  Since the discovery of these beds, Targa estoly-
lishments have heen crected in Alameda, near San Francisco, ot
Marion and Daggett, and at Bayonne, N. J., for the treatmen’t aof
borates, ‘and the production has risen from 1,405 tons in 1883 4o
25,837 tons in 1900. The discoveriesin Kernand Ventura counties
alsoled tothe establishunent of horie acid manufacturing by the Stauf.
fer Chemical Works of San Francisco, and the making of hon
the Chas. Plizer & Co. works of New York,

When horax was first made in California, in 1864, the valna of the
refined article was 89 cents per pound, or $780 per ton.  In spite of
the discavery in Take county, the price, while gradually declining,
did not fall below 30 cents until 1873, when the borax “marshes?
of San Bernardino county produced over 1,000,000 pounds,
24% cents per pound, or $496 per ton.

The next year, 1874, saw the price fall to 14} cents per pound, or
$284 per ton, and the decline continued until 1879, when it stood at
9 cents per pound, or $180 per ton. TFrom 1880 to 1883 the price
varied from 12} to 147 cents per pound, or from §245 to $205 per ton.
Prices in New York varied more widely than on the Western coast,
as may be nated from one incident of many that might be quated,
In January, 1883, a tarift law was enacted that went into foree in
July of that year. During this six months, while imports were freq
from duty, 2,500 tons of boric acid, equivalent to 3,500 tons of horax,
were imported. This, added to the large accumulations of the
home manufacturers, caused the price to drop to 4} cents per pound
in New York, or less than the cost of production.

On the Const, the result was that the producers combined and
waited for living prices. TFrom 1888 to 1894 the price stood atill,
practically, ranging from 6 o 7} cents per pound, or from $120 to
$150 per ton. Since that time the value of the refined article has
been § or 6 cents per pound on the Coast, and about o cent higher
in the East.

Owing to the establishment of the immense works in New J erRey,
the shipments to the East are mainly in the form of crude horates,
worth from $20 to $35 per ton, according to purity. The depression
in prices, owing to rivalry between companies competing for the
market, hag been done away with, and the industry has outlived
the disturbing features incident to youth, and has finally settled to
a more certain and stable basis.

While the margin of profit is too small to permit the working of
any but the most favorably located and economically handled de-
posits, yet the prevailing low prices are evidently causing an in-
creased . consumption of borates in the arts and manufactures in
which they have been employed, and new uses are heing contin-
ually found for the various compounds of boric acid. In this
extended and ever growing consumption, the manufactures find
their compengation for low prices.

ax by

worth

He further describes the process of preparing com-
mercial borax as follows:

Every year has seen some improvement made in the industry in
the way of more perfect appliances and processes. The process at
first used in Luke county consisted in boiling the borax and erystel-
lizing it in small pans holding from. 2 to 3 gallons each; and the
plant that produced the first 12 tons in 1864 consisted of some 4,000
such pans. The processes at the period when the “marsh” 134‘»(15
were worked consistad of hoiling the erude material in large fron
tanks and then running the solution into wood or iron settling tanke,
the crude borax obtained being purified by recrystallization.

In the Calico district the colemanite ore is treated as follows f(f
Marion: Low-grade ores, that were formerly rejected, are roasted in
| & Holthoft-Withey furnace, with two hearths having a (’w‘il’i"’jty,"f
| 100 tons & day, six oil burners furnishing the heat. (lplemanite
when mildly heated is reduced to a fine powder, which is holted,
sacked, and shipped to the company’s works at Bayonue, Ny
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where the “(our” s boiled with soda to form horax. Any pander-
mite ore present is not affected by the heat and is lost in the waste,
known locally as “dry bone.” This waste often amounts to 50 per
cont of the “flour” seenred.

At Bayonne the huge machinery is driven by sets of independent
electric motors.  The crude colemanite reaches the works in sasks,
ag shipped from this state. It is first coarse-crushed on the ground
floor of the works, and then conveyed to o Gritfin mill, which re-
duees it ta the fineness of flour. Tt is then carried by a screw con-
veyor to the foot of an elevator, which raises it to the first floor.
Here it is dropped into a 100-ton tank and boiled with water. Alter
boiling, it is drawn into settling tanks on the second floor, where
the clear solution is run back to crystallizing vats on the first floor,
the sediment being raised by a centrifugal pump to o tank on the
third floor, and thence into a filter press of 50 pounds per square
inch, the pulp receiving finally, however, double that pressure.
The liquor drawn from the press goes back to the settling tank,
and the refuse cakes go to the dump.

The crystallizing vats are of sheet iron 20 feet long hy 6 feet

wide and 6} feet deep. Two-inch iron pipes are laid across the top
of the vats, fram which wires 5 feet long and 0.5 inch in diameter
hang into the vats. As the solution cools, the horax crystallizes
upon the wires and on the sides and bottoms of the vats.  After
crystallization, the mother liquor is pumped out and used again
s a solvent, and the borax erystals removed.  The crystallized
borax is raised to the fourth floor to crushing rolls and sereens and
sarted into three sizes, viz: (1) Refined erystale; (2) refined sereen-
ings; (3) granulated borax. The granulated borax is then dried by
hot air, in an inclined rotary cylinder; then pulverized in a cyclone
pulverizer; then caught in dust chambers; and finally bharrcled
for the market.

Tt is found that while the borax from the wires in the vat is pure,
that from the sides and bottom hias to be redissolved and refined.

The statistics of imports are from ““Commerce and
Navigation of the United States,” published by the
Bureau of Statisties, Department of Cominerce and
Labor.

TanLe 89.—SODAS—IMPORTS ENTERED FOR (ﬁ’(“)'NSU!\‘[P'L‘tON: 1801 TO 19045,

. " ( z\ RORATES OF LIME OR

SODA ASH. SAL BODA, CAUSTIC SODA. ALL R SaLs BORAX, | soba, on omnER

. W SHDA | il BORATE MATERIAL.

YEAR ENDING JUNE 30— J ‘[
- ! ;

TPounds. Value. Pounds. | Value, Pounds. Value, Pounds, | Value. “ Pounds. | Vilue. l; Pounds. | Valne.
[ — | e | PR ['___._~ __________ —
1354,744, 335 | $4,382,017 (%) Q] 78,743,970 | 81,874, 700 ‘ 18,126, 888 | 8118, 713 10, 725 #1,002 \[ 414,151 817,681
1339,057,000 | 4, 406, 507 2) (2} 64,741,106 | 1,598,903 i| 22,348,570 E 426 40 [13
388,010,183 | 4,855,008 | 27,531,554 | $238,020 Il 57,485,106 | 1, 344,525 || 47,664,938 1,327 543,967 13,659
256,293,305 | 2,520,021 || 16,893,760 | 120,704 || 38,987,832 850,763 .| 14,820, 622 225 441,066 11, 427
300, 509, 257 | 2,367,109 || 28,761,108 | 167,325 || 57,163,950 1,044,800 i 11,808,171 20,420 4,234, 361 105, 604
251,067,856 | 1,950,981 {| 17,966, 996 84,423 1| 61,713,044 [ 1,071,160 { 9,000,367 : 796 4,307, 100 104, 052
162,585,074 | 1,241,321 || 18,875,020 82,005 ' 66,476,152 | 1,147,763 i 3,919, 390 249 0, 046, 205 171,11
47, 809, 619 580,714 8,851,011 40,266 11 29,697, 185 476,032 | 2 2,541 1,381,175 41,726
45, 444, 305 310,742 4,224,080 20,905 1) 18,405,272 252,207 | 2,760 1,161,808 24,90
78,571, 870 648, 450 6,024, 314 31,072 §§ 11,429,089 177,857 | } } 8,960 86, 266 3,604
34,451, 228 . 307,208 4,101, 350 28,220 5,119, 009 106,248 18,291 [ 84, 200 7,491
27, 636, 757 202,106 3, 560,460 21,084 4,207, 830 100, 857 i &40, a6, 865 | 121, 680 10,746
24, 688, 625 232,201 4,083, 861 23,208 3,657, 751 66,176 | 7 4,441 204, 830 13,841
19, 563, 340 188,750 3,705,930 20,855 2,045, 700 74,072 1l 10 i 5,404 122, R4R 11,021
17,930, 376 166,270 2,001, 544 18,344 2,160, 820 54,474 I 10,044, 341 13,002 l 27, (56 1,187

ncludes sal soda. 2Not reported separutely,
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CLass ITI.—PorAsugs.

The class of potashes comprises stone-ash (known
also as crude potash and lump potash), which is  mix-
ture of caustic potash, potassium carbonate, and po-
tassium sulphate with organic and various kinds of in-
organic matter; potash, or black salts, or black flux,
which is the unrefined potassium carbonate produced
by calcining stone-ash or argols, or wine lees; and
peatlash, or white flux, which is refined potassium car-
bonate. Theterm “ potash’ hasalso long been used to
designate caustic potash, known also as vegetable
alkali, potassium hydrate, or hydroxide, but as here
used the term ismore comprehensive. Caustic potash is
properly included here with the potassium carbonate,
as caustic soda was with the sodium carbonates under
“sodas.” Were any potassium hydrogen carbonate or
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bicarbonate of potash to be reported, the data for it
would be entered under this class.

A detailed deseription of the American process for
the production of potashes from the ashes of plants, to-
gether with a resumé of the processes in use abroad, and
of those proposed for use in the production of potashes
from various sources, was given in the special report on
chemicals and allied products for the census of 1900.
It is evident from the nature of the operations and the
character of the materials used in the American process
that, in & majority of instances, the industry is a neigh-
borlwod industry, and hence one which does not come
within the scope of the census of 1905, Statistics for
production, however, were taken within the states, and
it therefore becomes possible to present their results in
comparison with those presented separately at each
census beginning with that of 1850. The quantity and
value of the potashes reported at each census from 1850
to 1905 are set forth in Table 40.

Tanre 40— Polushes—rquantity and valwe of products: 1850 o 1905,

Num- | FRODULT, :
ber of ; il Average
CENSUY. B8t j| i priee per
lissh- I Pounds. | Value. “ pound,
01,811,087 / 2104, 655 | 20,058
i 3,864, 706 1 178, 180 ; {0.046
7500 5,108,080 | 107,507 || 0.030
. 68 |1 4,571,671 ] 232,043 ¢ (.051
,,,,,, 1 105 ). .| 86T
...... ooy ... B3B,550
4 560 i ...;1,401,533

tIneludes establishments engaged prixlmrily in the manufaeture of other
products.,

The statistics in Table 40 show a constant decrease
in the total value of the product since 1850 and a
steady decrease in the quantity of the product since
1890.  This seems quite reasonable, in consideration
of the destruction of the forests during recent years,
and the resulting decrease in the quantity of ashes
readily available for the manufacture of potashes;
also in consideration of the decrease in the native fer-
tility of the soil, with which has comé an inclination
to return potash to the soil as it occurs in the ashes
rather than to extract and market it; and also in con-
sideration of the cheapening of soda or hard soaps and
increased facilities for bringing them to agrieultural
communities, whereby the temptation to extract pot-
ash from ashes for the manufacture of potash or soft
soaps is lessened. These causes, combined with the
comparutive cheapness of foreign potashes, tend to
destroy the domestic industry.  The data of Table 40
indicate that the industry is a waning one, and that it
may come to be of so slight importance as not to war-
rant separate consideration in subsequent censuses,
unless other causes, recently set in operation, shall
revive it in another form.

Although potassivm oceurs in eonsiderable quanti-
ties in India saltpeter, in orthoclase feldspar, and in
many other minerals which have long been used for
many purposes in the arts, vet up to about the middle
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of the nineteenth century the ashes of plants were prac-
tically the sole source of supply of potashes, In the
beginning of that century Stassfurt, in Germany, wys
noted for its salt works, in which salt wag produced by
the evaporation of natural brine obtained, by pumping
from driven salt wells. With the utilization of rocki
salt deposits in various localities the price of salt wag
reduced to such a point that the Stassfurt works ceaseg
to yield their former Jarge revenue to the Prussian Goy.
ernment, and with a view of making them again valy.
able the Government began boring for rock salt in this
locality in1839. In 1857 a shaft, which was begun in
1852, reached at a depth of 1,080 feet a stratum of rock
salt, but in doing so it passed through a heavy deposit of
so-called *‘ abraumsalze,” or refuse salts, which con-
sisted largely of compounds of potassium and magne-
sium, which were then considered worthless! Thig
deposit is now, and has long been, the chief source of
the potashes and the potassium salts of commerce,
These native Stassfurt potash salts consist of the min-
erals carnallite, which is a magnesium potassium
chloride; sylvite, which is potassium chloride; and
kainite, which is a magnesium potassium chloride eon-
taining also magnesinm chloride.

As early as 1861 patents were granted to A. Frank for
the extraction of potassium chloride from the abraum
salts, and since then a variety of processes of extraction
have been invented and put into use. By treating this
potassium chloride with sulphuric acid, limestone, and
coal, as Le Blanc treated sodium chloride, potassium
carbonate is obtained. By means of a process anal-
ogous to the ammonia-soda process, potassium chlo-
ride being used in place of sodium chloride and tri-
methylammonium carbonate in place of ammonium
carbonate, potassium hydrogen carbonate, or bicar-
bonate of potash is obtained. By causticizing these
carbonates with lime, caustic potash is obtained.

The Stassfurt deposit of potassium salts has been
explored since its discovery and it has been found to
cover an area of about 100 square miles. The stratum
of carnallite, which is the most abundant and com-
mercially most important, is from 50 to 150 feet in thick-
ness. This deposit continues to be the chiel source
of the world’s supply ol potassium salts, except the
nitrate, and the mining of them and their conversion
into. potashes and other commercial salts gives em-
ployment to a large force of men. It is stated that
these German mines, and the chemical works con-
nected with them, employ 10,000 miners, 15,000 la-
borers, and 800 chemists and technical experts, be-
sides a large clerical force.?

Consideration is now being given to deposits of po-
tassium salts within the territory of our own country,
and this subject is discussed at length by William M
Courtis, who says:*

et

'Potash in Agriculture, The German Kali Works, page b,
? Mineral Industry, 1907, Vol. XV, page 659.
# Ibid., page 663,
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There are several large and well-known supplies of suriace potash
in this country, which could be utilized in the event of the im-
ports of the United States being entirely cut uff,‘but at present
they are remote from railroads, in the desert portion of this country,
and the cost of working would be prohibitive. These deposits are
largely mixed with soda salts and would require washing, and this

would be costly. The salts consist of sulphates and nitrates only, |

the ¢hloride not having been found in any quantity. It is prob-
able that with so many surface indications, oceurring where condi-
tions are similar to those of the Stassfurt district, horing on a large
seale would supply information which would eventually lead to
{he discovery of a bed similar to that of Germany, but it would
require & large expenditure for blind boring. However, in Ger-
wany the surface indications were so slight that the jmmense de-
posits were not discovered until a comparatively few years ago, and
then only by accident.

Since the census of 1900 a new method for the manu-
{acture of caustic potash from potassium chloride has
been put in operation in this country. This is de-
seribed as follows:!

The Roberts Chemical Company, of Niagara Falls, electrolyze
potassium chloride. At the cathode caustic potash is produced
and hydrogen is set free, while at the anode chlorine is set free.
The quantities of hydrogen and chlorine are in equivalent pro-
portions, so that they may be combined to form hydrochloric acid,
This is done by the Roberts Chemical Company, the two products
of which are, therefore, hydrochloric acid and caustic potash. In
the September issue of Things Chemical, of the Charles E, Sholes
Company, who are the sales agents of the Roberts Chemical Com-
pany, it is pointed out that on account of its method of produc-
tion, this hydrochloric acid can not contain the ordinary impurities
of muriatic acid unless they were expressly and intentionally added.
Tts anly impurity is a small amount of free chlorine, which gives
it a pale yellow color. The acid is of special interest to manu-
facturers of fine chemical products, gas mantles, cereals and food-
stuffs (where there must be no arsenic), high grade and fancy
leathers, and in general, for all purposes where quality is of more
importance than a slightly increased first cost. The electrolytic
caustic potash is made in three forms: Fused (solid), in drums of
100, 200, and 800 pounds; broken, in drums of 100, 250, 500, and
1,000 pounds; and caustic potash solution, in drums of 325, 650,
and 1,350 pounds. The solid and broken grades analyze not less
than 85 to 87 per cent KO and 10 to 15 per cent carbonate and
chloride of potassium. The solution contains 45 to 47 per cent
"KOH. Caustic potash is now very largely used in electroplating
shops for removing grease from metallic surfaces before plating. In
the laundry a dilute solution of caustic potash is an excellent
“builder,” for the soap will remove all grease and produces excel-
lent suds, without injury to the fabric. Soapmakers use caustic
potash especially for all the finest soaps, whereas caustic soda is
used for the common grades.

Another direction in which the potash industry
tends to develop is in the production of potashes from
the potash or orthoclase feldspar and from other min-
erals containing potassium. Several inventions for
the extraction of potash from these minerals have been
patented, the latest patent, No. 851922, of April 30,

'Electrochemical and Metallurgical Industry, 1906, Vol. IV,
Page 382,

v

assistant director of the United States road material
laboratory, for a process for the extraction of potash,
soda, and other soluble bases from ground rvocks.
This is described as follows:®

Feldspathic or other potash hearing rock is ground to fine powder,
glimed with water, and placed inside of a suitable wooden container,
which is then set inside of anather larger vessel, Water is now
placed in the outer vessel and electrodes inserted, so that the inner
or slime chamber becomes connected with the positive pole, and the

I outer chamber with the negative pole. A current of electricity

from a dynamo is then turned on.  When this is done the potagh,
sada, and other soluble bases are partially set free from the combi-
nations with aluming and silica in which they exist in the feld-
gpathic rocks.

Under the influence of electrolysis the'soluble hases pass through
the wooden partition and the water in the outer vessel becomes
alkaline, owing to the accumulation of potassium and sodinm
hydroxide. The electrical resistance of the cells arranged in this
way is 8o high that only a small fraction of an ampere passes through
under o potential of 110 volts.  After a certain percentage of the
alkali has been extracted in this manuer, the action stows down,
and it has been found necessary to devise methods to aceelerate the
action.

Doctor Cushman has discovered two methods for accelerating the
decomposition of the rock slime and hastening the extraction of the
potash: (¢) By 2 suitable grinding or churning arrangement the
slime in the inner chamber can be kept in a continual agitation,
which causes the necessary reactions to go on more rapidly. (§) If
a small quantity of hydrofluoric acid is added to the slime a very
great acceleration in the rate of decomposition and extraction is
obtained, and it is possible in a reasonably short time to make o
complete extraction of all the potash contained.

If instead of caustic potash it is 'desired to make various salts of
potash such as are in ordinary use for fertilizers and other purposcs,
that is, nitrate, sulphate, chloride, and phosphate, the correspond-
ing acids—nitric, sulphurie, hydrochloric, and phosphoric—are fed
in a dilute form into the outer or so-called cathode chamber, fast
enough to neutralize the caustic alkali ag it forms. By varying the
amount of acid added, the resistance of the cell can be controlled
and the decomposition of the rock carried on under the best and
most economic conditions.

The consumption of potash or pearlash in the glass
industry of the United States was, at the census of
1890, 2,544,978 pounds, valued at $135,047, and at
the census of 1900,% 4,406,211 pounds, valued at
$186,847. The quantity of potash used in the soap
industry at the census of 1905 * was 4,453,800 pounds,
valued at $191,933, but this does not include the quan-
tity of potash produced and consumed in the same
establishments in the manufacture of soft soap.
These are two of the industries in which the largest
quantities of potashes are used.

Table 41 shows the imports and exports of potashes
and ashes as taken from Commerce and Navigation of
the United States, published by the Bureau of Sta-
tistics.

*The Chemical Engincer, 1007, Vol. 'V, page 21,
3 Twelfth Census, Manufactures, Part _III , page 988,
4 Census of Manufactures, 1805, Bulletin 57, page 43.
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MANUFACTURES.

Tapre 4 L.—IMPORTS OF POTASHES, ASl‘-lvES‘ (WOOD) AND LYE OF, AND BEET ROOT ASHES, ENTERED FOR

CONSUMPTION

AND DOMESTIC EXPORTS OF POTASHES AND PEARLASHES: 1891 TO 1905,

s s OF BIE ) s OF ¢ . - : > |l DOMESTIC R
1}:’,‘,},:?}2‘1{‘“‘,‘;{&]; | IMPORTR OF CARBONATE OF POTASH. IMPORTS OF CAUSTIC OR HYDRATE OF POTASH, I(,I%‘E&f“ ()F{gg:ﬁ(mfgsl’ﬁgs

YEAR — T (woode)E PRARLASUES.

ENDING [ ined Not including refined, | Refined, in sticks or Mf‘d ]ydc e
JUNE Refined. in sticks or rolls. rolls > , A1
30— X : heet root
Pounds. B | S ] (3‘:}53) Tounds. | Valye,
Value. Pounds. Value, Pounds, Value, Pounds, | Value. '
ROL, ., .| V6,826 , 444 1136, 207, 419 $210, 557 1,852, 461 $84, 429 9, 145 81,106 1| $42, 624 430, 582 94, 439
SRR e I 309,589 |- 1, 810, 604 79,640 | 56,075 5085 | 5085 | L2070 | o e
1844, 74, 085 3,003 || 10, 115,017 329, 805 2, 438, 808 09, 177 9, 513 1,781 76, 306 (34, 491 31,775
1804, ., 2,716 168 111 8, 130,475 262, R18 1,471,511 62,671 | 36,510 1,877 74, 050 650,261 | 29 005
85 . ; 7,400 1] 11, 602,272 364,506 23, 015, 301 123,708 1,305 w41l 77,708 664,876 | 30,183
3,457 || 12, 439,150 401,819 ?d, .%22,2%)1) 135), 829 ...................... 67,393 969, 874 41,208
15,058 [ 7,501, 497 224,020 ¢ 27 3:1,()11,9.)9 10‘3, 735 PR PT LILLIRS LT ET 66, 423 511,830 24,1
5,056 {15, %44, 474 4 727 || 23, 354,245 125,501 | 15,577 9,119 62,206 Se0aeL | s3ee
¢ 230 \ 146, 018, 880 337, Jj. 454,76‘.2 132, 331 39,055 3, 64.5 59, 970 745, 433 :676
0,666 || 21, 101,258 8, 0 3, 612, 595 7,842 | 23,297 2,715 || 06,453 || L273005|  40sen
5,004 |1 18, 88%, 612 3, 448, 249 2 3, 840,777 180,277 8(),298 7,195 76, 306 1,043,817 560,072
3025 || 18, 671, 560 3, 869, 549 125,445 || 4,118,079 191,281 | 33,518 4,520 || 88,006 || 1,363,355 | 62509
1,518 4 11, 130, 769 17, 689, 035 ?07,219 4, 499, 555 193, 350 31, 632 3,853 76, 156 1,193,258 50:356
4,778 | K, 193,872 13, 586, 306 397,104 4,810,993 194, 839 36,048 4,870 62, 641 1,027,181 56, 800
76,083 AL 7,166,560 218,816 | 13,687,083 440,139 {i 5,269,804 217,041 | . 22,313 2,587 || 60,713 5288 | %15
1

! Fused.

Crass IV.—ArLumMs.

The class of alums comprises potash, ammonia and
soda alums, and all other double sulphates of alumi-
num with the alkali metals, or their isomorphs, such
as chrome alam: burnt alum, known also as dried
alum and alumen exsiccatum, or ustum; porous alum,
which is effloresced soda alum, or else the product ob-
tained by mixing soda ash with alum cake; aluminum
sulphate; concentrated alum, which is crystallized
aluminum sulphate; alum cake, which is erude alumi-
num sulphate; alumino-ferric cake, which is alum
coke containing a considerable amount of iron; and
aluminum hydrate, or hydroxide.

Statistics for the alum industry have been reported
separately at each census beginning with that of 1880.
At the census of 1900 the quantity and value of each
of the chief varieties of alums were also set forth. i

2 Includes some refined admitted free.

TaBLE 42,—Alums—comparative swmmary, with amouni and per
cent of increase: 1905 and 1900,

CENSUS.
Per cent
e ——————— || Tnerease, of

1905 1900 Inerease,
Number of establishments....... 3 4 4 100.0
Capitatl oo 311,830,933 | 85,563,313 || $0,283,620 113.2

Salaried officials, clerks, ete., -
nuamber. ... 87 60 222.2
Salaries, .. $135, 2206 $04,328 $70,808 110.2
Wage-earners, average number. . 2,859 1,496 1,063 n.a
Total WABeS. . veeiiriennniaanas 31,331,776 8773, 350 $558,420 2.9
Miscellancous expenses. ... ...... $467,113 $214,097 $262,116 7.3
Cost of materialsused........... $2,583,173 | 81,318,900 || $1,264,267 95.9
Value of produets?. ... ... .... 85,058,305 | 82,882,421 || 82,175,074 75.5

3 Inciudes “all other products.’

Table 42 presents the statistics for the principal
establishiments only. An increase is shown in every
item, the largest per cent of increase being in the num-
ber of salaried officials, clerks, etc., and the next
largest being in miscellaneous expenses.

TapLe 43, —ALUMS—QUANTITY AND VALUE: 1880 TO 1905.

INCREASBE. PER CENT OF INCREASE.
Estah- . .
CEXSUS. lish- | Quantity Value, )
ments.| (Pounds). Eﬁ:ﬁ?’ Quantity | ypuiue %?ggl" Quantity | yaie.
i ments,| (Pounds). ments, | (Ponnds).

17| 225,543,308 |  $2,950,844 41 40,808,011 | $440,424 || 30.8 2.1 1.5
13| 1184,645,207 ¢ 12,510,420 3| 00,647,280 899,710 30.0 6. 4 55,7
10| 93,908,008 1,616,710 41 54,780,283 808,545 ||  66.7 130.7 100,0
6| 89,217,725 T30 5730 N PN SOOI | SRR UPPRROP NSISE

1 Inclodes 5,177,826 pounds, with an assigned value of 860,844
mnts engaged primarily in the manufacture of other products.

The data of Table 43 shows, when the industry is
considered as a whole as well as when only the opera-
tion of the principal establishments is considered, that
there has been an increase in every item at each suc-
ceeding census, and that the industry was in a flourish-
ing condition at the census of 1905. A comparison of
the increases at the various periods shows that while

, consumed in establishments where manufactured; and also the alum reported by establishe

the greatest percentage of increase in every item oc-
curred in the interval from 1880 to 1890, the largest
actual increase in both quantity and value occurred in
the interval from 1890 to 1900. It is to be observed
that the data for 1900 includes the quantity and value
of ahun which was produced and consumed. No in-
formation on this point is available for 1905.
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TABLE Ad.—Kinds of alum—quantity und value of produets: 1505
antd 1900.

P —— 3
1905 ‘ 1900

KIND. - : T
Younds. | Value Pounds.

Value.

e —

Total 225,543, 308 | 82,056, 844 179, 467, 471 5 32, 446, 576
nonia alnm 3,467, 104 50,774 , 580,373 102, 308
ﬁ{lri'lnt wlum .. 15,858, 335 304, 328 6, 628, 914 174, 600

Concentrated alom. ..

80,019, 272 972,802 | 103,016,815 | 1,062,547
Patash alom. . ...

10,307, 164 150, 448 14,200, 393 215, 004

jum. - RO 82, 060 4,023 4, 300, A50 298 500
s‘?g:;]nmke ........ 19, 496, 047 161,900 | 4,048, 655 34, 047
Other AIGINE .« oovenevncnnns 95,413,346 | 1,236,573 ll 35,592, 771 (620, 570

The data of Table 44 shows that a larger proportion
of the alums returned at the census of 1905 i in-
cluded under the heading “other alums’ than at the
census of 1900, and that there has been a decrease in
every other item, except in the quantity and value of
burnt alum and of alum cake, items which show
morked increases. The greatest decrease is in the
quantity and value of soda alum, but, as pointed out in
the special report for 1900, this is often included under
burnt alum: there is reason for this, since as sold it
does not usually contain the water of crystallization,
which is characteristic of the crystallized alums. Some
manufacturers contend that soda alum, which is
known in trade as ““C. T. S.,” or “cream of tartar sub-
stitute,” is not an alum, and accordingly they may
have reported it under “all other products.” This
would reduce the total quantity and value of alums
and may be an additional means of explaining why the
inereases shown for the industry at the census of 1905
are not proportionate to those shown at the census of
1900.

Tasie 45.—dlums—nuwmber af establishments, by states: 1905 and
1900, '

STATE. 1805 { 1900

United States

California,
Minols, ....,..coc...
Massachusetts.. ..
Michigan. .
New York

ptm‘llnlcludes 9 establishments ongaged primarily in the manufacture of other
uets,

Table 45 shows the same number of establishments
in operation at the censuses of 1905 and 1900 in every
state except Illinois, where there has been a gain of 2
establishments, and California and Ohio, in each of
which 1 plant has been established. Pennsylvania
stands first at each census. Massachusetts stands

|
|
|
|
I
|
I
!

e S

second at each, being joined in this place at the census
of 1905 by Illinois. No other state had more than 2

! establishments at either census,

TasLe £0.—Adlwms—onher of products, by states: 1905 and 1900.

STATE. j 1905

1800

-
|
e |
United States. ; 32,000, 844 I 32,446,074
PENDSYIVANIA . ..ot eien e e CU1,479,340 | 1,411,650
Mass&;chusctts . . 270,614 306,754
TWineds. .. ..., 441,75 (t)
All other states 2 TH 798,170

! Ineluded in “ gll other states.”
2 Includes in 1905 California, Michigan, New York, and Ohio; in 1500, Iiinoie,
New York, and Michigan,

Table 46 shows that at each cehsus Pennsylvania
stood first in the value of alums produced and “all
other states” second. It also shows for the later cen-

| sus a decrease in the value of the product for Massa-

chusetts, and an apparent decrease for “all other
states,” but as the value of the product from IHinois
was reported separately at the census of 1805, while
it was included in the item “all other states’ for 1900,
the only real decrease is in the returns for Massachu-
setts.

In the census year 1900 there were used in the manu-
facture of alums, including those produced and con-
sumed, 39,000 tons of bauxite, valued at $263,850;
5,000 tons of eryolite, valued at $110,000; 2,000 tons
of sodium sulphate, in the form of salt cake or niter
cake, valued at $4,100; 755 tons of soda ash, valued
at $8,744; 360 tons of ammonium sulphate, valued at
$21,000;, 477 tons of potassium sulphate, valued at
819,600; and 71,426 tons' of sulphurie acid, in the
manufacture of which were used 3,323 tons of sulphur
(valued at $66,000), 28,358 tons of pyrites (valued at
$133,282), and 720 tons of sodium nitrate (valued at
$25,200). In 1905 there were used in this industry
53,246 tons of bauxite, valued at $423,643; 4,867 tons
of aluminum hydrate, or hydroxide, valued at $223,-
882: 4,141 tons of sodium sulphate, valued at $11,627;
8,657 tons of soda ash, valued at $162,394; 179 tons of
ammonium sulphate, valued at $11,165; 1,288 tons of
potassium sulphate, valued at $55,951; and 80,672 tons
of sulphuric acid of 50° Baumé, in the manufacture of
which were used 38,233 tons of pyrites (valued at
$187,341) and 807 tons of sodium nitrate (valued at
$32,280).

Table 47 shows the imports of alums and materials
for alum making as taken from Commerce and Navi-
gation of the United States, published by the Bureau
of Statistics.

tRecaleulated from ascertained yields in practice.
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Tanue 47.—ALUMS, CRYOLITE, AND RBAUXITE—~IMPORTS FOR CONSUMPTION: 1851 TO 1905,
R — — - o e e ——
ALUMS, CRYOLITE. BAUXITE,
T T T —
ite Alnminum hy
YEAR ENDING JUNE 50— ! Bauxite, crude. or Tofinem b’g#gzx
vounds. | Value. j Tons. | Value. || _ N
i e
: TPounds. Valua. Pounds. | Valge.
4,602,985 | 868,803 7,120 | 895,405 |l ovneneneo e
4,140,916 59,336 8,208 76,350
4,572,023 73,806 8,450 | 111,796
l 1,538,728 30,831 12,756 | 170,215
L] 2,083,682 46,815 8,085 | 116,273
§,525,825 86,371 7,024 93,198
5,301,544 | 96,520 3,000 | 40,056 || 8,722,074 | S14,915 ...l
\ 2,787,630 36,009 10,788 | 144,178 2,002,082 810,104
1,601,829 | 14,244 5,520 | 79,4585 [\ 7,722,000 | 14,168 ) 2,055,330 92,010
2,185,266 | 19,364 5,878 | 78,658 || G,850,000 | 11,413 | 3,474,421 | 109,574
| oZennio | 21,1v9 | 6,167 | 82,533 ) 33,520,000 | 03,507 | 5,584,477 | 199,950
1,970,961 18,217 4,653 | 61,116 [| 20,418,000 3 52,240 | 1,448,505 53,557
1,865,006 | 17,321 7.5 | 104,178 il 33,534,240 | 56,801 | 1,520,273 1 50,132
| 1,405,709 | 13,501 6,332 | 84,350 | 38,600,160 | 62,452 | 1,650,035 55,826
i 2,395,071 | 23, 600 908 | 17,707 || 19,100,000 | 32,813 16,291 )
i

Crass V.—(oan Tar Propucts.

The class of coal tar products comprises the mate-
rials obtained by the distillation of coal tar, known as
coal tar distillery products, which include pitch, ereo-
sote oil, dead oil and other tar oils, benzol (benzene),
toluol, xylol, naphthalene, anthracene and other coal
tar hydrocarbons, phenol (carbolic acid), cresol,
naphthol, resorcin, or resorcinol, and other coal tar ter-
tiary aleohols, and aniline, toluidine, xylidine, and other
coal tar amines; and chemicals made from coal tar
distillery produets, which include the aldelydes, acids,
ketones, salts, and various other so-called benzene
derivates. These cover the so-called coal tar dyes,
which appear also under ‘“dyestuffs,” and many
nitro-substitution compounds and synthetic prepa-
rations, which appear again under ‘‘essential oils”
or ‘““fine chemicals.” There is a further duplication
in that many establishments in which coal tar is dis-
tilled consume part of the product in the further
manufacture of roofing felt, roofing paper, and roofing
preparations which belong either in the class of “roof-
ing and roofing materials” or of “paints.” These
duplications are necessary in order to show the con-
dition of the industry as a whole, In view of these
facts it is evident that the classifying of the coal tar
products presents very serious difficulties and that for
this industry there will necessarily be at the different
censuses variations in the statistics.

TanLe 48.—Coal tar products—comparative summary, with amount
and per cent of decrease: 1905 and 1900,

.Table 48 shows a decrease in every item for 1905 as
compared with 1900, the greatest percentage of de-
crease being in the average number of wage-carners
and in wages paid, and the least in miscellaneous
expenses. The cause of the decreases is due chiefly,
if not entirely, to the fact that establishments which
in 1900 produced coal tar distillery products as their
principal product and roofing materials as a subsidiary
product, in 1905 produced roofing materials as their
principal product, and were thus taken out of the class
of coal tar products establishments. It is pointed
out, in the special report on this industry for the
census of 1900, that tarred felt and tarred paper, in
which part of the material produced from the coal
tar was consumed in further manufacture, were pro-
duced to the value of $442,529.

Statistics for this industry were first reported sepa-
rately at the census of 1880, since which time they
have been reported separately at each census. As
no data are at command by which to ascertain the
quantity of the coal tar products which were pro-
duced and consumed, these statisties show only the
totals of those products produced for sale.

Tante 49,—Coal tur products—mnumber of establishmenis, by stales:
1905 and 1900.

8TATE.

United States....... PSP

Magsachusetts. .....oooiiiiiieeniiniiiiannns
R - B ST T ECERTTELTEELE] I M i
i F bl 1 DR PPPEPPREE ] LR o 3
CERNUS. g , MASSOUTT. + venmameneananennscamnnnnaneeenenens 3
! i Per cent Now Jersey. . 8 2
N —jj Decrease. i Now YOFK. oo ooooreoeeo oot 8 3
;o100 | ; decrease. { Ohio....... e 3 2
! i I Pennsylvania,.
T I . ‘ Rhode Island. 1
Eumhcf of estahlishments. l ‘ 15 |1 fo.0 | Temmessee....o....o.o.l.
."u (1 R TR ! 32,(}05,3('»3; 81,257,372 60,0
s‘ﬁ;t:]r‘i;;.lnr n m (lrlt“.h.. ' ‘; 84 I‘ 13 5.2 ;Intc’ludes 23 establishments engaged primarily in the manuiaeture of otbey
SulirIeg . e R 152,817 7,01 To | products. . R :
e rars, e s | PoosRIT) sl .0 » Includes 7 estublisbments engaged primrily in tho mamufucture of (th¢T
ol s, oo L mOaT ST sING SO 5 | Pproducts.
iscellanenus eXPense . 380 810,041 &75, 652 30.8 ' .
Coui of mutortuls e [ st | e 50.9 Table 49 shows that there has been an mcrease of 17
Jalue of produets....oooo OERU0,500 | 82,227,544 17,285 3 ’ ’ .
! s AR % | in number, or 77.3 per cent, for the establishments

i
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in the United States for 1905 as compared with 1900,
the increases for the individual states reporting in
1000 being 6 in New Jersey, 5 in New York, and 1 in
Ohio, while Maine reports 3 establishments and Illinois,
Michigan, and Rhode Island I each for the first time
at the census of 1905. Louisiana and Minnesota which
reported 1 establishment each in 1900 did not report
anyin 1905. At the census of 1900 Pennsylvania stood
firstin the number of establishments, with Missouri and
New York sharing second place. No other state re-
turned more than 2 establishments. At the census of
1005 New Jersey and New York shared first place,
Pennsylvania occupied second, and Maine, Massa-
chusetts, Missouri, and Ohio shared third. No other
gtate returned more than 1 establishment.

TapLe 80.—Coal tar products'—wvalie, by states: 1890 to 1905,

T = e

1905 1900 1890
Num- Num-
STATE. Yer of | 7 ber of Value of
estabe | Yool | wful | Valuoo! | “pred
ligh- | PTOOUCS. || Tygp. | P -l ucta,
ments. ments,
United States......... 30 | $3,084,821 22 1 91,421,720 || $087,501
......................................... 20,000
........................................ 20,000
. 3 b UM 157 N | IR PR | SN
Massachusebts. .. .....oo.... 3 175,078 Hevoeneeeir i iiea e e
Missonrl. e cvoeveinnnianaanns 3 284, 637 3 415,600 ..., ......
New Jersey. . 81 1,004,136 [B) ) 330, 200
New York 8 926, 329 3 44,016 138,324
Ohio. 3 463, 001 O] 2y e
3] 375,757 6 306,759 108,180
85 04,932 10 565, 345 10,887

18howing value of coal tar products only.

2Tneluded in ‘“all other sintes.'

3Includes in 1905 California, Illinois, Michigan, Rhode Island, snd Tennessee;
{n 1000, Celifarnis, Louisians, Massachugetts, Minnesota, New Jersey, Ohfo, and
Tennessee; in 1800, Magsachusetts and Tennessce.

The rank of the states at the different censuses, as
determined by the value of products, has varied in
an erratic manner. New Jersey, which ranked first
in 1890 and again in 1905, was classified under “all
other states” in 1900; Missouri, which ranked first in
1900, took the fifth place in 1905; and Pennsylvania,
which ranked second in 1900, passed to the fourth
place in 1905; New York, which ranked third in 1890
and in 1900, rose to the second place in 1905; Ohio,
which had not been reported separately at any pre-
vious census, took the third place in 1905. At each
census the largest portion of the product has been
reported from the Middle Atlantic states.

Coal tar is produced in the destructive distillation
of hituminous coal, and is therefore a by-product of
the coal gas industry and, when by-product ovens are
used, of the coke industry. The unit of measure
used in treatises on this material is sometimes gallons
and sometimes tons. But since a gallon of coal tar
weighs, on an average, 10 pounds, it is a simple mat-
ter‘ to convert the quantities given in one of these
units into terms of the other. At the census of 1900*
It was estimated that the quantity of coal tar pro-

*Twelfth Census, Manufactures, Part IV, page 549.

duced m the gas industry in this country was 67,004
tons, and the quantity of water gas tar produced,
222,868 tons. At the census of 1905* the quantity
of tar reported was 67,515,421 gallons, or 337,577
tons. This includes both the coal tar from the
straight coal gas process, and the water gas tar pro-
duced chiefly in carbureting the water gas. As the
two processes arve often carried on in conjunction, it
is not a simple matter for the producers to give sepa-
rate returns for them, and hence a combined return
was received. Assuming, however, that the ratio of
cach approximated that reported for the census of
1900, which was closely 23 of coal gas tar to 77 of
water gas tar, the amount reported for the census of
1905, in the gas industry, was equivalent to 77,643
tons of coal tar and 250,934 tons of water gas tar. In
the coke industry, at the same census, the quantity of
coal tar reported was 26,223,328 gallons, or 131,117
tons.* There was therefore available in the United
States in 1605, 208,760 tons of coal tar as compared
with 119,438 tons in 1900, and 468,694 tons of coal
and water gas tar as compared with 342,306 tons in
1900, Tt is to be noted that at the later census the
coal tar production from coke ovens exceeded that
from coal gas plants. The amount of coal tar reported
as used in the United States at the census of 1900
was 110,023 tons, and at the census of 1905, 127,756
tons; at the later census there were also reported as
used 117,459 tons of oil gas tar,

Among the products of this industry reported at the
census of 1905 were 61,100 tons of piteh, valued at
$800,862; 577,750 gallons of refined coal tar, valued at
$22,704; 18,750 gallons of ready mixed paints, valued
at $5,621, these three produets evidently having been
made from coal tar pitch and light distillate; 288,817
gallons of creosote oil, valued at $17,546; 17,175 tons
of oils, including light, heavy, and dead oils, and prob-
ably some creosote oil, valued at $308,830; coal tar
distillery products, probably comprising some of the
foregoing, valued at $7,613; 5,872,360 pounds of coal
tar dyes, valued at $2,348,189; and 2,391,866 pounds
of chemicals made from coal tar distillery products,
including salicylic acid and its derivatives, saccharine,
and phenol preparations and derivatives, valued at
$569,024. It is believed that many of these are lost
in the classifications “druggists’ preparations” and
“patent medicines and compounds.” At the census
of 1900 the chemicals made from coal tar distillery
products were valued at $205,047. Pyridine and its
homologues, some of these chemicals, are used for
denaturing alcohol, and, as the Commissioner of Inter-
nal Revenue has ruled that alcohol denatured by their
use may be used tax free in the arts and manufac-
tures and for domestic purposes, it is reasonable to
suppose that in subsequent census returns these sub-
stances may be enumerated as separate items.

2 Census of Manufactures, 1905, Bulletin 57, page 43,
8 Census of Manufactures, 1905, Bulletin 63, page 17,

|
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A comparison of the coal tar reported as used in
the manufacture of coal tar products, with the coal
tar produced in the coal gas and coke industries,
shows that in 1000 there was used in the manufacture
of coul tar products 92.1 per cent of the entire amount
produced, and in 1905 but 61.2 per cent; at the latter
census the amount of oil gas tar used nearly equaled
that of the coal tar. These figures indicate that
other and increasing uses for coal tar than that of
converting it into coal tar products are being found,
such for instance as employing it for fuel in internal
combustion engines of the Diesel type. Despite these
uses, however, our resources for tar are by mno
means exhausted; it is estimated that in 1905, 28 per
cent of the tar produced in by-product coke works
was consumed as fuel in the works, and it is shown
in the bulletin on coke for 1905,' that had all the
coal which was coked in that census year been coked
in by-product ovens, at the average rate of yield which
obtained for the coal actually so coked, there would
have been produced 295,273,173 gallons, or 1,476,366
tons, of coal tar from that source alone. There is
therefore no lack of coal tar for our industries, In
fact, the difficulty of profitably disposing of that now
produced is a large factor in delaying the erection of
additional by-product coke plants. Nor is there yet
any restriction on the amount of benzene and its hom-
ologues available for use in the aniline dye industry,
for, besides that which occurs in the coal tar, a con-
siderable amount, which might be utilized, is allowed
to pass off in the gas from by-product ovens. Of the
10,000 cubic feet of gas produced from a ton of coal,
6,500 cubic feet are required in the coking process.
This gas contains three-fourths of 1 per cent of ben-
zene and its homologues, which may be removed by
washing the gas with petroleum, or coal tar oil; the
product thus obtained is a benzolized oil containing
from 2 to 3 per cent of benzene. On distillation a
crizde benzene light oil is obtained which contains
only slight quantities of impurities, such as earbon
disulphide, hydrogen sulphide, thiophene, and naph-
thalene, which by purification and redistillation yields
8 100 per cent pure benzene,® suitable for converting
into aniline. The extraction of the benzene and its
homologues does not seriously affect the heating value
of the gas, and is now being practiced to some extent.
At the census of 1905 the volume of gas reported as
produced and consumed in by-product ovens was
16,232,309 thousand cubie feet. The volume which
would have been produced had all of the coal which
was coked in that year been coked in by-product ovens
is estimated at 183,025,147 thousand cubic feet.

The statistics given in Tables 48 and 50 show that
the manufacture of coal tar products in the United
States is an important and a growing industry, yet
when compared with the same industry in Germany
it sinks into insignificance.

* Census of Manufactures, 1905, Bulletin 65, page’18,
2Journal of American Chewical Society 1806, Vol. 28, page 1254,
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Table 51 sets forth the imports of coal tar and of ¢ogj
tar products from 1896 to 1905, as taken from Com.
merce and Navigation of the United States, published
by the Bureau of Statistics. .

Taste BL.—Codl tar and coal tar producis—imports for consump-
tion: 1896 to 1905.

COAL TAR, CRUDE

R Preparations
AND PITCH. of conl tar
: e fl Coaltar except me-
| prodgfqu n?t dicinal,
. N . L an_ medieina. color
YEAR ENDING JUNE 30 ‘ lund noll; dyes?tilrly\«(ll
. s, Jcolorsor dyes| produets of,
Tinrrels Vala (value}.! " not speciafly
Pprovided for
value).
1846.. .. s 139, 976 8288, 750 (® 3, 04:
o o | Lursad | 258000 Q) o
80, 346 158, 589 $228, 037 134 416
26,704 60, 500 393,602 291 101
80,047 165,072 397, 780 W4y946
39,062 104, 547 383" 559 347118
28 390 84, 410 208,008 406, 098
57,114 141,822 495,069 544170
38,277 303 301, 645 52,24
46, 057 114, 500 468,352 645,830

' These preparations are known as henzol, toluol, naphthalin, xylol, phenol,
cresol, toluidine, xylidin, cumidin, binitrotoluol, binitrobenzel, benzidin,
tolidin, dianisidin, naphthol, naphthylamin, diphenylamin, benzaldehyde,
henzyl ebloride, resorcin, nitrobenzol, and nitrotoluol.

2 Not reported separately.

Crass VL—CyaNipEes.

The class of cyanides comprises potassium cyaunide
(cyanide of potash, or white prussiate of potash),
sodium cyanide, and other simple cyanides including
“cyan-salt,” which is a mixture of potassium and
sodium cyanides; potassium ferrocyanide (yellow
prussiate of potash) and potassium ferricyanide (red

.prussiate of potash); the cyanates, ammonium and

potassium sulphocyanates (thiocyanates or sulpho-
cyanides), and other sulphocyanates; and cyanamids.

TaBrLe 52.—Cyanides—comparalive summary, with amount and per
cent of decrease: 1905 and 1900.

CENSUS. ‘ Ter cent
e e Deeroase. of

1905 1900 deercase

Number of establishments. . ....... 6 12 6 .0

Copltal. ..o i, $342,233 | 81,250,041 ||  $008, 708 2.0
Salnried oflicials, clerks, ete., num-

ber. ..... .. . 7 20 13 6.0

Salaries. .. $12,538 $36, 475 23,037 65.9

Wage-carners, 113 376 263 0.9

Total wages....... $72,768 | 8100,568 (| 117,800 0.8

Miscellaneous exper 371,332 | 8173,133 |  $101,801 8.8

Cost of matevials used. $348 490 | $1,983,040 || §935, 450 .0

Value of produets........oceeeen... $586, 581 | $1,769,736 || §1,183,155 6.9

The statistics of Table 52 show a decrease in every
item, the greatest in amount being in value of produets
and the greatest percentage in cost of the materials
used and in capital. This comparison is made between
those establishments only in which the cyanides ar
the principal products. Since in 1900, several es?ab-
lishments produced a notable amount of subsidiary
products, part of this reduction may be accoun?ed
for through these subsidiary industries outgrowing
the cyanide industry in such establishments, and
thereby - carrying these establishments into another
Census classification.

M
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A better idea of the condition of the industry at
the census of 1905 may be gained by bringing together
the quantity and value of the cyanides produced ezther
as & principal or as a subsidiary produet, and com-
paring these results with similar ones for the census

of 1000, the first census at which the cyanides were
reported separately.

Paprn B3 .—Cyanides—guantity and value of producty, with amount
and per cent of inerease: 1905 and 1900,

| GERSUS, |
e | Por cont
{{ Increase. of
} 1905 106 incrense.
i
Liby, pounds. ..., LW UL106, 318 T 8,460,088 2 2,735,300 309
Guawnpen o 810790/823 | 81,205,505 | \15.918 75
Vn!uu ner pound 80.153 SO.I83 .o

The statistics of Table 53 show an increase in each
item reported, though the increase in value is rela-
tively less than the increase in quantity. The cyanide
process for the extraction of precious metals from their
ores was first made commercially successful in 1890,
Tts introduction into this country was slow at first, but
very rapid after its utility was onee demonstrated. In
1905 there were 132 estehlishmenis operating in the
United States in which the cyanide process was nsed.
When the rapid increase in the use of cyanides for this
purpose and the constant inerease in their use in the
textile and paint industries are considered, and espe-
cially when, as shown in Table 56, it is found that the
imports for consumption of cyanide of potash and of
yellow prussiate of potash were less in 1905 than in
1900, while the tmports of red prussiate of potash were
but slightly greater, it is believed that the statistics
availoble at the census of 1905 do not fairly represent
the condition of the cyanide industry. There are
probably two reasons to account for this: The first,
that. possibly some manufacturers, instead of making
soparate returns for the cyanides which they produced
for sale or used in further manufacture, have reported
them under ““ all other products;” and the second, that
possibly some of the larger consumers, such as those
engaged in the manufacture of printed fabrics, or
paints, or inks, have begun the manufacture of the
cyanides consumed by themselves in further manufac-
ture,and, in cases where this manufasture is, relatively
to the principal produet of the establishment, of very
minor importance, it has been found difficult to secure
separate returns. )

Tanue B4.—Cyonides—number of establishments, by states; 1905
and 1904.

STATE,

1908
United States. ............ R e o }
—

Yargland.. .
e ot ARy
ey VS L

l!;{lvmouri.

@

oy

1o éImi\\dt-s 5 establighiments angaged primarily in the manufacture of othey

pm;\ll“;‘““f‘«" 6 establishments engaged primarily in the mannfacture of other

-

%
E
}
i

Table 54 shows a decrease of 7, or 38.9 per cent, in
the number of establishiments of all elasses manufac-
turing cyanides at the census of 1905 as compared with
that of 1900. The largest decrease Is in New Jersey,
which returned 6 establishments in 1000 and but 1
in 1905. The other decreases are 2 in Missouri, and
1 each in Maryland, Ohio, and Pennsylvania. At the
census of 1900 New Jersey ranked first and Pennsyl-
vania second. At the census of 1905 Pennsylvania
ranked first, with 3 establishiments, while New York
and Ohio each had 2 establishments,

Tame 58, —Lyanides—uvalie qf )nmlndﬂx* () _; statesr I‘}()o uml 1 90()

\
j 1905
v e

+
L R S RSP ] 81, 20,5
L

Lt RS SD SN 3*6&{ el
Pemxs) fyania. & i(ﬂ, 245

Basmnsnorens e vaaaran 86,802
AH Dtht‘t F1¢1 3722 :

1,976,058 i 15%, 9436

3 Includes value of eyanides onky,

2 Inclades i 1905 Musmdunﬁm‘,, "Michignn, Missouri, New Jersey, New York,
and Ohio; in 1500, Louisiana, Tennessee, Ohio, Lnlirorma, Minnesnta Massachn~
setts, nud New Jersey.

The statistics of Table 55 show that New Jersey,
which is imcluded in “‘all other states” in 1905, re-
turned 66 per cent of the total value of products in
1900, In hoth Pennsylvania and “‘all other states”
there is an inerease at the later census. The in-
crease in “all other states” is due partly to thefact that
the statistics for New Jersey and Ohio, which in 1000
were seb forth separately, can not be shown in 1805,
because less than 3 establishments reported. It is
worthy of note, considering the extent to which the

- gyanides are used in metallurgical processes in the far

West, that their manufacture i largely confined to
the Bastern states.

At the census of 1900 there were reported® as used
in this tndustry, 9,315,080 pounds of potassium car~
bonate, valued at $279,602; 3,456 tons of hoofs and
of horn waste, vatued at 887,602; 19,417 tons of scrap
Jeather, valued at $150,213; 1,200 tons of spent iron
oxide from gas works, valued at $3,000; 300,000
pounds of sodium, valued at $93,183; 2,400 bushels of.
lime, valued at $480; scarap iron, valued at $9,520;
and 2,401,180 pounds of potassium ferrocyanide.

At the census of 1005 there were reported as used
0,981,700 pounds of potassimm carbonate, valued at
$215,664; 1,279,447 pounds of sodinm carbonate, val-
ved at $5,037; 13,478 tons of serap leather, valued at
$87,253; 3,248 tons of spent iron oxide, valued at
$25,146; 2,478,966 pounds of sodium; 40,084 bushels
of lime, valued at $6,112; 175 touns of scrap iron, val-
ued at $7,000; and 54,966 pounds of potassium fer-
rocyanide, valued at §7,695.

Ameng the cyanides reported at the census of 1900*
there were 6,165,407 pounds of potassium ferrocyan-
ide, valued at $Q94 014, snd 2,317,280 pounds of so-
ealled potassium cyanide, valued at $601,491. At the
census of 1905 there were reported pmduced 5 0‘77, 264

1 Pwelfth Census, Manufactures, Part 1V, page

i
1
i
&
{
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: . GG . at P} 1 ) . . ;
pounds of potassium ferrocyanide, valued at $683,277; | at P.mnq d'Orta, _Italy. ’I;hls plant is engaged in ep-
78,584 pounds of potassium cyanide, valued at | larging its capacity to 15,000 gross tons per year,

$17,438; and 6,197,470 pounds of sodium cyanide,
valued at $923,210,

At a meeting of the Fifth International Congress of
Applied Chemistry held in Berlin in 1903, Mr. George
Beilby said that the whole “turnover” of the Turo-
pean trade at its best, in the cyanide industry, did
not exceed $2,919,000 a vear, and that the total net
profit in the best year was probably under, rather
than over, $%486,650. He estimated that the con-
sumption of Ruropean-made cyanide throughout the
world, not counting that exported to America, was
normally about 5,500 tons per annum, while the ca-
pacity of the then existing works in Germany, France,
and Great Dritain was 12,600 tons, and with the then
proposed additions would scon be 15,700 tons per
annum, He said also that on account of the conges-
tion of the European market during the two or three
previous years, relief had been sought through ex-
ports to America at a low price. He referred to the
new industrial sources of the cyanides, such as the
“Schlempe,” or residue of the beet root molasses re-
fineries, which through Bueb’s process had been made
to yield a gas very much richer in ammonia and hydro-
eyanic acid than coal gas; to the improved processes
for the production of the cyanides and ferrocyanides
from coal gas; to the improved Gelée process for the
production of ammonium sulphocyanide from carbon
disulphide and ammonia, and its further conversion
into ferrocyanide; and to the Siepermann and his own
process for obtaining cyanide from potassium carbon-
ate, charcoal, and ammonia. At the same Congress,
Dr. F. Rossler traced the development of the synthetic
processes of manufacture. Descriptions of all these
processes are given in great detail in the recently pub-
lished book of Robine and Lenglen.

The most important discovery in the cyanide in-
dustry, in the interval which has elapsed since the
last census, is in the manufacture of caleium cyana-

~mid, or lime nitrogen, by the process of Frank and
Caro, which consists practically of the passage of
nitrogen over heated caleium carbide, for in this is
found a practical and economical process for the fixa-
tion of atmospherie nitrogen, a further use for cal-
cium carbide, and a valuable and very extensive
field for the utilization of liquid air; while the prod-
uct itself is a valuable fertilizer, which may be used
directly as such,  Furthermore, by very simple means
& considerable number of useful chemicals may be
produced from it, among which may be mentioned
patassinm and other eyanides, ammonia and ammo-
nium sulphate or other ammoniacal salts, urea, guani-
din, dicyandiamid, and nitric’ acid.  Since this proc-
ess was discovered, between 8,000 and 9,000 gross
tons of lime nitrogen have been manufactured by it,
and for more than o year past a plant having a capac-
ity of 3,750 gross tons per year has been in operation

while other plants having a combined capacity of
26,250 gross tons per year are under construction i
Europe. There is little doubt but that this industry
will have been established in this country by the time
of the taking of the next census, and that its stimy.
lating effect on related industries will be noted.

Table 56 shows the imports of cyanides from 1891
to 1905, as taken from Commerce and Navigation of
the United States, published by the Bureau of Sta-
tistics.

TapLe 56.—Cyanides—imports for consumption: 1891 to 1905,

YELLOW PRUSSIATE 4 RED PRUSSIATE || CYANIDE o
OF P'OTASIL { OF POTASH. ! POTASH,
YEAR ENDING I | '

JUNE 30—~ I R R e e e
Tounds. | Value. J Pounds.| Value, Pounds, | Vulue,
2,223,154 | $368, 366 35,820
1,302,632 | 232,058 35,933 .
1,047,910 | 206,259 16,679 .

509,103 | 114,826 11,125 :
878,727 | 16L,000 | 26,703 :
1,056,562 | 157,457 0, 390 8,879 i ... LT
3,252,931 | 350,037 59,087 | 14,808 16,232 | 34,100
1,340,305 | 132,508 77,246 | 18,0674 540,607 | 190,250
1,800,089 | 204,974 | 62,607 | 15,2111 1,102,780 | 28 613
1,771,304 | 224,274 53,716 | 12,054 || 2,004,074 | 444,703
1,600,858 | 218,000 30,262 7,357 1| 2,020,904 | 475,58
504,205 | 60,756 47,200 | 11,355 {| 3,054,254 | 505587
1,315,061 | 119,859 57,169 13,757 4 8,019,462 |  549,(28
1,736,564 | 156,275 55,624 3,608 i 1,513,849 | 279,204
1,165,192 | 103,103 1| (0,699 14,453 1| 1,024,872 | 260,208
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Crass VII.—-Woop DISTILLATION.

The class of wood distillation comprises wood alco-
hol (methyl alcohol), both crude and refined, acetate
of lime (calcium acetate), both brown and gray, act-
tate of soda, acetic acid, charcoal, formaldehyde,
acetone, pyroligneous acid, pyrolignite of iron, dye
liguors, wood ereosote, wood oil, wood tar, WOOd’ ﬁShf”S’
spirits of turpentine, as produced by the distillation
of wood, pine oil, red liquor, wood preservative, tar

1
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oil, and pine tar. Naturally spirits of turpentine and
rosin, with other products, obtained from the distilla-
tion of the exuded turpentine of the long leaf pine
are reported under the classification of “turpentine
and rosin.”’

Statistics for this industry were reported separately
at the census of 1880 and have been reported sepa-
rately at each subsequent census. The figures given
in 1880 were for crude wood aleohol, acetate of Iime, and
charcoal, and for purposes of comparison the figures for
these items are shown in Tables 58 and 59 for each
census. Since 1880, following the general trend of the
. development of chemical manufactures, a number of

TanLe 5T.—Wood distillation—comparative summary, with amount \
CTNSUS. ‘ establishments - manufacturing these crude products
|

and per cent of increase: 1905 and 1900,

e e e e e e

Per cent; . . v
Increass. | of have used the crude aleohol for the production of refined
I neregase, . » . 0 . .
1903 1800 aleohol, which is the form in which this product is
te ( 29 10 ) e[S . finine TTT1C
s o establishments ... ! wml g | Offered f_or sale. In. the process of refining, the crude
G ML i i, 20T | BT 127 ) 8,777,852 w1 | alcohol is reduced in volume by about 20 per cent.
alaried o 8, k8, - . N
gomber o oo o8 | soporll gy gl 2.1 | To ascertain the total volume of crude aleohol pro-
laries. ... . 97,82 s 2B4, 50; N N . 1
s, 1 T gem 1,556 716 4.0 ed by w stillatic esses at Y
Wage-esmors, aver - 31383?1239 2%?21 i ﬁ%‘;gﬂ‘gé .0 duced }-)_s W ood  distillation lpro(css]csl at al}ly gllxl er;
iscellaneous expen 8, 4 8203, 132 L4 | census RCESSAryY, N F to ada togethe
g&?for fe0lLS CXReNSCS ot | esarogs || o1 50a1ae2 i | census, 1t 1s necessary, not only to add together all o

Valte of products......ovveees 117} 87,813,483 | $6,001,023 || $1,812,440 303

the crude aleohol produced as a subsidiary product,
but also to include that which is consumed in the
wood distillation establishments in further manu-
facture. TFrequently this is not reported, but, know-
ing the volume of refined alcohol produced, the volume
of the erude aleohol can bhe determined with a close
approach to accuracy by multiplying the quantity
of refined alcohol by 1.25. Such a method of pro-
cedure was followed at the census of 1880, and has
been followed at each subsequent census.

Table 57 shows a marked increase in every item,
the largest percentage of increase being in the item of
miscellaneous expenses. A more significant increase
is in the item of capital, which shows nearly double
the percentage of increase that the value of products
does. A part of this increase is due to the introdue-
tion into the South and West of distillation processes
for the treatment of pine wood and stumpage.

TasLe 58.—WOOD DISTILLATION—(RUDE PRODUCTS: 1880 TO 1905,

Numher} WOOD ALCOHOL {CRUDE)

1 I ACETATE OF LIME. i CHARCOALL

. of cs- . L S

UENSUS. tablish- | I8 ! i |

: ments. (iallons. E Valae. 3, Pounds. | Value. i Bushels. 1 Value.
Il |

120 | 18,082,280 | 182,072,507 |

i
i
114, 383,907 B l 240,044,100 1 2 82,008 514

=
1

93 4,945,963 1,976,986 6, (00 17,154, 302 726, 672

83 1,116,075 688, 764 6, 778, 415 ks (0

17 feveiiiiaea | 84,274 b6, 503, 009 ‘ A6, B2 31,770
I e -

1 Includes 1,408,028 gallons, with an assigned value of $470,340, consumed in establishments where manufactured.
2 Includes 11,026,878 bushels of charcoal, with an assigned value of $351,349, consumed in establishments where mannfaetured.

TasLe 59.—W0OQD DISTILLATION—CRUDE PRODUCTS, INCREASE AND PER CENT OF INCREASE: 1880 TO 1405

INCREASE, % PER CENT OF INCREASE.
_ ) - e e e
KIND. 1000 to 1905 , 1890 to 1900 i 1880 to 1890 2' 1900 to 1905 | 1890 to 1900 ﬁ 1880 to 1890
i e e { :
| . |
Quantity. | Value. Qunntity.‘ Value, Quuntity.( Value. “Q\mmity. Value. %
_ i i .
Wood aleohol (crude), gallons.| 3,336,323 | 695,521 | 3,820,888 ) $1,288,222 | _._.._. .. | so02, 400 | 07,5 | 98,3
Atntate of 1ime(, poum’lsg ....... 93/557.007 | 546,447 | 60,047,585 | 663,856 | 20,185,406 [ “yak. 538 i a7y | 1010
Chareonl, bushels. ........ 00| 28)780,888 | 1,811,842 | L. oo oeneeinvaifimnonannas [eevennenns ‘r[ 138.7 '
. I i

state being in Georgin, which reported 9 in 1905 as
compared with none in 1900. The increase in Mich-
igan was 7, in South Carolina 5, and in New York,
North Carolina, and Pennsylvania 4 each. It will be
observed that a large part of the gain is to be credited

to the Southern states.

Table 59 shows an increase in every item at each
census, indieating a constant progress in every branch
of the industry.

Table 60 shows that the number of establishments
has increased by 39, or 35.1 per cent, in 1905 as com-
Pared with 1900, the greatest increase in any one

NS
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TasLe GO.~Woud distillation—unumber of estublishments, by states: \
1005 and 1900. i

SEATE.

United States. ..o oL

ATADATUL. oo e e e
Conneeticut. ..
Delaware.. ...
Florida. . .....
Georgid......

Indiana. ..
Kentucky .
Louisiana.
Massachas
Michigan. ..
Minnesota. .

New Jergey ., .....
North Carelina., .
Ohio..........
Pennsylvania.
South Caroling
Tennesseo. .

1Ineludes 9 ‘;\,sinl;lie;l“lltnuxl‘t3 ""éi-‘é"l& 1')'rivr‘uurii;.'ﬂi> n the manufacture of other
praducts.

Ranked by the number of establishments, Penn-
sylvania stood first at each census, New York second,
and Michigan third. Georgia in 1905 stands fourth,
North Carolina fifth, South Carolina sixth, and
Florida seventh. No other state reported more than |
2 estahlishiments. '

Tante 61.—Wood distillution—value of erude products,® by states:
1905 and 14900,

STATE. 1905 | 1900

- TR S - J§ P

United States. . ...oeveeeeeennn.. ) 86, 538, 760 / $3, 833, 206
GEOFZIR. .vvvvee s e U R TC A
Michigan. ... ....... 11,343,163 I DG
New York.......... s 1,222,383 786, 262
North Caroline. ., ... | 74,501 18,400
Penngylvanla. .. 3,127, 850 2,339, 536
South Curoling 15,4190 ...,
Allotherstates. . ... iveeenn . .. 677, 640 184, 000

PIncludes crude products mapufactured by establishments engaged pri-
marily in the manuiaeture of other produocts.

At the census of 1900 Pennsylvania ranked first in
the value of its crude products, New York second, and
Michigan third. At the present census Pennsylvania
ranks first, Michigan second, and New York third.
At the census of 1900 the value of the crude products
of Pennsylvania, New York, and Michigan amounted
to $3,630,857, and constituted 94.7 per cent of the
total for the United States, while ot the census of 1005
it amounted to §5,692,896, and constituted 87.1 per
cent of the total. )

At the census of 1900 there were 9 establishments
reporting the production of the erude material and the
refining of the aleohol in the same factory. These
establishinents produced 637,856 gallons of refined
aleohol, valued at $370,513; 5,124,000 pounds of
acetate of lime, valued at %54,928: and 2,726,120
bushels of charcoal, valued at $114,663. At the
census of 1905 the number of establishments thus
reporting was 8, which produced 1,210,736 gallons of

MANUFACTURES.

refined alcohol, valued at $503,884; 10,718,089 pounds
of acetate of lime, valued at $110,517: and 9,275,543
bushels of charcoal (including 3,035,100 bushels pro-
duced and consumed) valued at $536,926,

The quantity of wood used In this industry at the
census of 1900 was 490,939 cords, valued at $1,241,972,
or an average of $2.53 per cord. Of this, 3,134 cords,
valued at $7,822, consisted of soft wood, namely, long
leaf pine. The quantity of wood used at the censug
of 1905 was 1,049,503 cords, valued af $3,755,627, or
an average of $3.58 per cord. Of this, 31,431 cords,
valued at $112,742, consisted of soft wood, principally
long leaf pine. It was estimated in 1900, on the
assumption that one man could cut on the average 1}
cords of wood per day, that the cutting of the wood
required for the wood distillation industry for that
year gave employment to 3,273 men for one hundred
days each. The cutting of the wood required for the
census year 1905 at the same rate would have given
employment to 6,997 men for one hundred days each.

Up to the census of 1900 the wood distillation in-
dustry was confined to the distillation of the hard-
woods, but at the census of 1900, 4 establishments
were reported as being engaged in the distillation of
pine wood, and at the census of 1905, 31 establishments
were reported as being so engaged. The products of
the distillation of pine wood are so unlike those of hard-
woods that the statistics of the two industries should
be reported separately. This was not done in the
report on chemicals and allied products at the census
of 1900, because the quantity and value of such prod-
ucts were relatively insignificant, but the growth of
the industry requires that this now be done.

TasLe 62.—Pine wood distillation products: 1905 and 1900.

1905 1900
KIND, -
Quantity. | Value, ! Quantity.| Value.
Total. oo e s 876,874 ..., 331,148
Wood aleohol, gallons. .. 18, 000 1, 800 62,238 7,670
Pyroligneous acid, gallons. 277,500 8, 005 12,296 318
Turpentine spirits, gallons. 409,685 1 176,521 )l ...iaadieieneenn
[Tar, gallons................ 1,292,983 T 923 leeeneennndiiininans
Tar oil, gallons. .. 176, 849 8,076 170,960 13,677
Charcoal, bushels. 342,320 | 25,046 1,138 137
Albother kinds.... ... 0000000 T ! 81,508 {l..euneeinn. ( 9,448

Table 62 shows an increase of $345,726, or of 1,109.9
per cent in the total value of products for 1905 as com-
pared with 1900, and an increase also in every sepa-
rate item for which a comparison is made except in the
quantity and value of the wood alcohol and in the
vilue of tar oil. TFurthermore, an increased number
of products is shown for 1905 as compared with 1900,
which indicates a marked improvement in manufac-
turing methods and a more complete utilization of the
distillation product.

Table 63 shows that the increase in the quantity of
refined wood aleohol at the census of 1900 over that of
1890 was 2,871,798 gallons, or 1,726.4per cent, and that
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the increase at the census of 1905, as compared with
t,}mt:, of 1000, was 2,879,013 gallons, or 94.8 per cent,
in quantity, and $1,158,727, or 50. 4 per cent, in value.

The quantity of lime used at the census of 1900 was
524,508 bushels, valued at $86,635, or an average of
$0.165 per bushel, and at the census of 1905, 811,902
bushels, valued at $120,181, or an average of $0.148
per bushel.

Taprs G3.—Production of refined wood alcohol: 1800 to 1505,

Number .
of estabs- | (adlons, Vahie.
lishments,

151 5,917,153 | 83
18| 3,088,140 | 2
4 | 166, 342

The quantity of caustic soda returned as used at the
census of 1900 was 1,270,846 pounds, valued at
$33,717, and at the census of 1905, 346,150 pounds,
valued at $4,158. This very considemblelshrink&ge
is believed to be due to the failure of refiners to make
separate returns for this item of materials used.
Chloride of lime, sulphuric acid, and muriatic acid
were also reported at each census among the materials
used, but the quantities were not sufficiently large to
warrant them being presented separately.

In addition to the principal produects of this industry
there were returned at the census of 1900 as subsidiary
produets 182,446 gallons of pyroligneous acid, valued
at $9,481; 308,400 gallons of dye liquors, valued at
$29,440; and sundries, such as wood, creosote, wood
oil, nshes, and tar to the value of $71,452. Many of
these substances returned at the census of 1905 are
accounted for in Table 61, the pine distillation industry
having increased so greatly since 1900 as to warrant
separate presentation. But there were also returned
from the hardwood distillation in 1905 as subsidiary
products 6,600 gallons of pyroligneous acid, valued at
3566, and 55,960 gallons as produced and consumed;
also 63,100 gallons of pyrolignite of iron, valued at
$4,446; 22 000 gallons of red liquor, valaed at $2,150;
28,000 gallons of iron liquor, valued at $345; 388,760
bushels of wood ashes, valued at $18,305; 62,700
pounds of acetone, valued at $6,897; and creosote to
the value of $200.

The methods of manufacture followed in this in-
dustry were described in the report on chemicals and
allied products for the census of 1900. The chief de-
velopment, of the intervening period has been in pine
wood distillation in which processes for the utilization
of pine stumps and of pines killed in the extraction of
turpentine have been sought. Many of the establish-
ments have failed to make a commercial success of
this industry because of their inability so to conduet
the process as to keep the products of the destructive
distillation of the wood separate from the spirits of
turpentine, hut apparently this problem has now been

solved satisfactorily, and the resources of the country
in spirits of turpentine have been increased materially.

Table 64 gives the exports and imports of wood dis-
tillation products from 1891 to 1905, as taken from
Commerce and Navigation of the United States, pub-
lished by the Bureau of Statistics.

Tanre 64.—TWood distillation products—expurts and imports: 1891
to 1905.

_ | IMPORTS FOR
! EXPORTS, 1; mmu'rs.% CONSUMPTION.
seaw | f !]y.., R
END- | ! il ’ i
ING | P e ' wtite of Tone | Il Aeetic or pyro-
auNE Wouod aleohol, l Acetate of e, | Charcoul \ lignrous acid.
30— S ) A ——1 T RS e
! il i
| Gullous. Value, J Pounds. i Value, ! Pounds, | Vatue.
[ P i e B
1501 10,946 | $1,036
1892 12,280 2,302
1803 18, 421 2,705
1854 ... f i o224 4,05
1895 ...| N 272 11 42,880 | &,038
1806 .| i ...
L‘%QT el .. [ i
1898 ...1 385,038 k&l.iﬂ, 37, 40, 388 50 2,404 ‘l 127,949 9,776
1899 ,..] 727,002 | 414,875 | 48,087,511 ! [¢S) bo202,838 1 14,407
1900 . .0 540,790 | 3X%),306 ; 47,700,765 776,413 | ¢} ‘,I 202, 801 10,189
1901 010,504 | 47 2 161,206,544 1 1,100,087 ] 3] } 201,801 21,182
1902 . 626, 335, 60, 488, 500 92,200 (1) i 130,028 | 14,620
103 ... 833,620 | 452,842 | 53,440,811 87,067 Q) i 125,683 1 11,623
10904 .. .| 1,104,466 | 585,350 | (4,256,945 | 1,103,880 14,844 1| 142,620 4,262
1905 ...1 1,097,451 i 603,385 r 55,170,131 | 1,245,776 478 “ 141,662 | 18,058

3 Not reported separately.
Crass VIIL.-—FERTILIZERS.

The class of fertilizers comprises superphosphate
(acid phosphate), which is a mixture of the hydrated
mono-caleium tetra-hydrogen, and di-ealcium di-hydro-
gen phosphates with hydrated calcium sulphate;
double superphosphate, which is hydrated mono-
caleium tetra-hydrogen phosphate; aminoniates or
substances containing nitrogen; ammoniated super-
phosphate, which is & mixture of ammoniates with
superphosphate; complete fertilizers, which consist of
mixtures of superphosphate, potash salts, and ammo-
niates; bones, tankage, and offal; ground bone; fish
serap; cottonseed meal; basic caleium nitrate; and
cyanamid, or lime nitrogen. A comparison of the
substances above enumerated with the materials used
indicates that several of the substances are identical,
This arises from the fact that ench of these substances,
as used in the manufacture of compounded fertilizers,
possesses of itself fertilizing properties, and is some-
times used as fertilizer.
rock, which, under some circumstances is ground fine
and applied to the soil, also of the phosphatic slag,
Thomas slag, or Belgian phosphate, produced in the
basic process of manufacturing steel, and of gypsum,
or plaster. Where such substances are reported as
being manufactured for sale as fertilizers, they are
entered in this classification, together with special
compositions not provided for above, under “all other
fertilizers.” Frequently they belong to the class of
products consumed in further manufacture in the
establishment where they were produced.

This is true even of phosphate |
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TanLe 68 .—Fertilizers—comparative sionamary, with amount and
per cend of inereaser 1905 and 1900,
i Per
& Incrense. ‘]m?ut_‘ﬂ
‘cx‘euse.
Number of estublishments. ... .. 122 16.2
Capital ! 81,337,511 13.7

Salaried otticials, cle

number. ... 5.5
Bularies. ... ..o 8.7
Wagt-carners, averwge number. . 22.6
Totulwages. . ..o . zzg
Miscelluneons expenses, .- 5 31.7
Cost of malerials used L8 $14,385, 44 44.9
Valug of products. . | i 86 1 811,075, 468 26.8

T

V Deerease.

The data of Table 65 shows an increase in every
item for 1905 as compared with 1900, except in those
of the number of establishments, the number of sal-
aried officials, clerks, ete., and the amount of sala-
ries paid.  As all the other items increased by from
13.7 to 35.9 per cent, there appears to have been
consolidations in this industry in the interval which
has elapsed since the census of 1900. The largest
absolute increase appears in the value of produects,
and the largest percentage of increase, in cost of
materials used,

TasLe 66.— Fertilizers'—quantily and wvalue of products, with
amount and ~er eend of increase: 1903 and 1900,

RKIND), o

1905

Superphosphated:
Tins

51,670,978 | 21,480,414 100, 564 12,90

Vuhie. . 2814, 405, 206 3§13, 575,303 $2,919, 813 208
Ammaniate i
Tons. 781,304 | 143,648 637, 706 ‘t 43,6
~ Value, .. 813,620,825 | $2,462,888 || 810,557,037 | 4287
(fumFlute fertilize ’ {
Tons.. L 603,847 1 1,478,828 1235, 021 85
Vilue. . 41,305,057 | 820,318,005 84, 986, iR 18.9
All other fertilize l
Tons. . 410,803 327,522 42,2581 2.9
Value. .. 84,826,656 | &4,723,430 : $103, 226 2.2

1 Naot including cottonseed mieal,

2 Includes 8%4,211 tons of superphosphates, with an assigned value of
88,674,110, consumned in estublisbments whers manufactured. i

3 Includes 543,400 tons of superphosphates, with an assigned value of
$4,983,083, consumed in establishments whers manuofactured. ’

From Table 66 it is seen that by far the largest in-
crease In quantity and in value of the different kinds
of fertilizers was in ammoniated superphosphates,
which have increased in both respects more than 400
per cent. The marked relative increase in the value

~of complete fertilizers is brought out strikingly by the

percentage column, an increase in quantity of only
8.5 per cent being accompanied by an increase in
value of 189 per cent. Besides compounded fer-
tilizers not provided for under ammoniated super-
phosphates or complete fertilizers, ground gypsum,
marl, phosphate rock, bones or slag, wood ashes,
leached and unleached, and other such materials are
included under “all other fertilizers.”” LEvidently
much of such material which is produced and used
escapes census enumeration, and retumns under this
heading will necessarily lack uniformnity at the dif-
ferent censuses.

|

MANUTFACTURES.

Tasue GT.— Fertilizers—nwmber of establishments,! by siates

Lo and
terrilories: 1905 and 1900. '
STATE OR TERRITORY. 1905 | 1900
United Strtes .. o e, 2558 agzs
Alabama.... 91 _‘—a
Alaska. . il

Californis og T i

Colorado. . 3.
Connecticu iy B
DelaWhre. oo vneeniiiii e 5 1
District of Columbia................. 4 7
0D 1 8 7
GROrBIt oo et e 57 &
HNROIS. o 25 1
Indigna. ... 29 1%
JOWH . vt e G 1
ROATISAS . Lottt e 11 3
KENUCKY <o o e 6 H
LWL C - oy e et a et e e, 4 H
MAIe. o e 4 3
Maryland. ... 41 0
MASSUENUSEELS . Lo e 15 10
B8 )1 T P 1
Minnesota 8 1
Mississippi 5 3
Missouri 7 1
Nebrask: 5 1
Novada o,
New Jers a8 0
New York. . oo 31 bl
North Caroling. . .o.ovvnevennniiiiaiais 98 2
0 e 24 9%
{192 ot73.0) ¢ W 2 i
Pennsylvanin. ...l 56 ) I
Bhode Island.....oooovuiiiiiiiiianiannns 9 1
South Caroling......ooooviiiiiiiiiiiiiii.. ) o4
LODNESE0R . o v e arrenceiinaes e irnnraravaaaanas 12 5
A 1 U TN 4 9
Virginia . .o o ce o 39 4
Washington .. ...l 4 1
West Virginda. ..o 9 2
Wisconsin...... et S
B A 4] 1T T3 Tl

1 Does not include establishments making cottonseed meal.

5 Includes 153 establishments engaged primarily in the manufacture of othep
products.

2 Includes §3 establishments engaged primarily in tho manufacture of other
produets.

Table 67 shows an increase in the number of estah-
lishments in 27 states and a decrease in 10, the actual
increase for the whole United States being 78. The
increase in Illinois was 13, in Georgia 12, and in Cali-
fornia 11. There was a decrease of 10 in Pennsylva-
nia; of 6 in New York; and of 4 each in Ohio and
South Carolina. Georgia, which held the second place
in 1900, takes the first place in 1905, and Pennsylvania,
which held the first place in 1900, drops to second place.
Maryland, Virginia, New York, and New Jersey now
hold third, fourth, fifth, and sixth places, respec-
tively. North Carolina passes from the ninth place
to the sixth, sharing this place with New Jersey in
1905. Illinois rises from the eleventh to the seventh
place and Indiana from the tenth to the ninth. Ohio
falls from the sixth to the eighth place. Alabama
falls from the eighth to the tenth place. California
rises from the fourteenth to sharve with South Caro-
ling, which falls from the seventh to the eleventh
place. Massachusetts rises from the thirteenth to the
twelfth and Tennessee from the seventeenth to the
thirteenth place. Connecticut remains in the four-
teenth place, sharing it, at the census of 1905, with
Kansas, which has risen from the nineteenth place.
Delaware falls from the twelfth to the fifteenth place,
and Florida from the fifteenth to the sixteenth, shar-
ing this place with Minnesota, which has risen from
below the line of less than 3 estabishments. Missourl
rises from the eighteenth to the seventeenth place.

.
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Kentucky retains the eighteenth place, but sharesit at
the present census with Towa, which has risen from
below the line. Mississippi retains the nineteenth,
but shares it with Nebraska, which has risen from
below the line. Maine falls from the nineteenth to
the twentieth. The District of Columbia has fallen
from the fifteenth place, Louisiana from the sixteenth
place, sharing the twentieth place with Texas and
Washington, which rise from below the line, and with
Wisconsin, which first appears at this census. Colo-
rado, which also first appears at this census, occupies
the twenty-first place. At the census of 1900 there
were 25 states in which there were 3 or more establish-
ments and 9 states in which there were less than 3.
At the census of 1905 there were 32 states in which
there were 3 or more and 7 states in which there were
less than 3 establishments.

Although o consideration of the returns of the estab-
lishments primarily engaged in the manufacture of {er-
tilizers as set forth in the comparative summary in
Table 65 indicates that there has been a concentration
of the industry in the interval from 1900 to 1905, yet
when the inquiry is extended so as to include also those
establishments which manufacture fertilizers as a
secondary product, it becomes evident that this indus-
try has, as a fact, become more widely diffused.

Table 68 shows that at both censuses the South
Atlantic division leads in both quantity and value of
products, with the North Atlantic second, the South
Central third, and the North Central fourth. At the
census of 1900 the product of the Western division
exceeded that of [‘all other states” in value but was
less in quantity. At the census of 1905 the product
of the Western division stood fifth in both quantity
and value.

|

TasLe 68.— Pertilizers—quantity and value of products, by states
and geographic divisions: 1905 and 1900,

I
1905 } 1900
i
STATE OR DIVISION. ”‘; ]
Quantity T Quantit 5 e
(tons). Value. \‘) (ton,q).y Vulue.

U N N it -

; [~
United States..,.......... 3,590,771 | $56,973, 634 1 2,887,004 E 242,007,673
North Atluntle diviston, ... .., 709,875 | 12,320,747 E 685,808 | 11,878,660
Medne. . ....oooie 4,613 74,991 | 1,428 27,002
h‘mssxwh_usctts. . 82, 598 1,472,988 83,733 2,108, 575
Connectieut. ... 19,506 609, 705 | 11,077 313,610
New York... . 106, 010 1,605, 940 j 164, 266 2,610, 435
New Jerse_v: ..... - 285, 613 4,523,675 | 247,144 3,820, 189
Pennaylvania. ... ... - 211,533 3, 443, 439 177,845 3,087,955
Sputh Atlantie division._.._ ..., 1,924,623 | 28,039,023 || 1,531,688 | 19,402, %16
Delaware._......... 13,673 225,348 49,042 634,213
Mp.ry_limd .......... 23, 493 6,715, 42 386, 133 5,213, 925
District of Columbia. . . 1 Q] 3, 859 70, 480
Virginia............ S 2,877 3,502, 038 258, 474 3,825, 542

North Carolina. ..

181,330 2,865, 501 139, 542 1,727,270
South Caroling. .. s \

254, 408 3,408,127 388, 572 4,067,275
p UOE,

Goorgia, ... ... aee. 629,250 9,242, 836 278,082 3,331, 460
Florida .. ... ............ 71,532 1,589,771 26,144 | 496, (42

I
North Central division....__.... 403, 236 7,487,078 258,726 4,349,157

149, 855 2,262,711 103,814 1, 562, i38

30, 022 447,138 1,668 238,161

155, 602 2,768,473 10(4,120 1,842,300
1) (%)

1,419 31,081 |

7,503 156, 749 ] ()

Wi..... 5, 686 121, 54D o] 0]
Missouri....... .. 17,078 369, 547 8,753 156,115

Nebragka........ s 16, 750 545,369 1 ! !
NSRS e n o 21,391 04,450 | 30,371 549,043
South Central division 512,482 | 8,001,153 rj 352,778 | 5,003, 504
Kenbueky. . oooeen . 59,137 541,553 || 17,315 2015, 520
Tennessee. ....... S 10,33 2,603,062 } 03,054 | 1,464, 788
Alubama......... 183,221 2,367,258 || 139,282 1,944, 283
- Mississippi. . .00 00000000 60 am 033,877 || 37,704 492778
Louisians, 83,016 | 1,289,650 [ 65, 423 850, 201

Texas.. 8,243 205,744 i ) (0]
Western division. . . 28,160 67,383 { 22,131 ' 636,687
Californis.. ................. 28,160 807,383 | 22,131 636, 687
All other states?................ 1,35 | 267,350 ; 35, 748 616,783

! Included in ““all other states.”

1 Not reported.

3 Includes in 1905 Alaska, Colorado, District of Columbia, Michigan, Nevada,
Oregon, Rhode Island, Washington, West Virginia, and Wyoming; and in 1900,
Towa, Michigan, Minnesots, Nebraske, Oregon, Rhode Island, Texas, Washing=
ton, and West Virginia.

Tasir 69.—FERTILIZERS—NUMBER OF ESTABLISHMENTS AND QUANTITY AND VALUE OF PRODUCTS, WITH
AMOUNT AND PER CENT OF INCREASE: 1860 TO 1905.

INCREASE. E PER CENT OF INCREASE.
1}5 um; T ] i
Or O 5 3 . by - | Ni -
CENSUS. estab- Q(%%ﬁ?)t.y Vilue. lg};lgf Quantity i ?)elggf Quan- ‘
lsh- 1 estab- (trms)y | Value. |lestab-] tity | Vatue
ments, lish- : lish- | (tons). |
ments. ] ments, i
! |
|
553 | 8,591,771 | 856,073,634 78 704,707 | 814, 874, 961 I 16.2 4.7 ? h3
75| LEST.008 | 42,007,673 831 OWIR| G0TER | 3 5
302 | 1,595,806 | 35 510,841 L] LT | 1554 L0 > 3
278 727,453 | 19,921,400 14,106,282 | . G
126 Jociianiciaan b, 8{1)5, 118 4,928,774 | A .4
LY 2 SO, SOL, 34 [ aaas '

The statistics of Table 69 show a constant increase | the first at which the quantity 1s recorded, it has in-

inevery item. As compared with the returns for 1860
the product has at the census of 1905 increased
$56,082,290, or 6,291.9 per cent in value, and as com-
Dared with the returns of the census of 1880, which is

48264—nra 1905—r1 4—08——30

creased 2,864,318 tons, or 393.7 per cent, in quantity.

Table 70 sets forth the materials used in the prin-
cipal establishments only, at the censuses of 1900 and
1905, togetherwith the amount and per cent of increase.
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Tanre T0.—Fertilizers L—quantity and cost of principal materinls
wsed, with armownl and peroeent of inerease: 1 avi and 1900.

Per cent

o tereasen | of
KIND. s | Increase. | ¢
inerense.
1905 1900
I — S— — [ D | I ey
Fish: .
Phousarla, oo 42,805 | 458,968 464, 342 1012
S SR 142 | SINE, 042 £00, 600 879.5
Kuinit: s -
N E A PRSP 104, 493 54,700 135, 793 :2483
COSL . v e e eanmne e anees $1,501,073 | 320,833 §1, 370,240 263. 1
Limestone: | o o
S~ vaeeea s 20, 281 g 1) 183
Coste coocnreanrann 810,731 $7,392 $3,409 46. 6
Phosphate roek: i ’ ) o
'l“rms ........... L ks, 571 7HT, 027 100, 44 12.8
Cost. | 54,244, 554 | $3,554,174 1| 8690, 350 19.4
Pyrites: )
! MONG e wwmeenmrammmommmmneens [ 342,062 288 778 &4, 1§4 18.8
Cost. | 82,020,759 | §1,466,285 $564, 474 37.8
Sulphur: . N
r’1‘0118 ......................... 4,210 12,728 28,518 3 (:0. 9
[R1e7) PP PEPREL R $92,234 $26K, 670 28176, 436 265.7
Lime: )
BushelS. e vevrenrraanmncne | 22,141 13,130 9,001 68.6
Cost... $3,475 847 $2, 588 201.8
Potash salts: )
TS e o eeesemnnmnmassanasnns IR0 (1 MR PEPTEEE Tt R T
| g3, i, 701 | 85,008,400 || 8508,30L 16.4
1,160 884 276 312

Cost...... 439,039 332, 156 $6, 883 21. 4
Nitrate of sodu:
TONSanene-- R 42,213 19,518 29,695 116.3
Cost. ... 81,700, 432 700,841 [| $1,050, 591 148.0
Wood ashes ]
LB e cavermmnmnnneee 17,083
i £2,050

.'.......'.','.'.'.Zﬁiﬁi'.'.'.'.'.'.'.Zsi 81,084,304 | 81,355,362

1097, 865 231,527 233,662 14,5
Cost 28271,078 220.0
Supe ri'phosphut«\ H P, . | N
YT PP i 320,559 25,808 | 33,661 1.7
\ $2,412,010 $2,176,245 \ $785, 765 33.8
I R S A
T s, 440080 Lo [ASOSRORIRR USRS
|
10, 540 3,678 | 6, 862 186. 6
Costooooonnnnne | $6000, K56 $146, 609 11 $414,247 222.0
Common salt: | . -
Pons o 2,406 481 |} 1,025 400.2
Cost cen $13, 245 832,711 | $11,034 409.1
Cottonsee .1 82,376,448 1 $167, 410 \ $2,200, 038 1,319. 5
Bones, tankage, e, ooooaaannn §5,004,140 | 80,766,735 1184, 672, 586 247.8
i Hi

PUBNSESERE ITTERINIEESSAM e o

:g:'(g:s:;:umuriuls used in prineipal establishments only.

The statistics presented in Table 70 show an increase
in every item except in the quantity and value of sul-
phur, in the quantity and value of sulphuric acid, and
in the value of bones, tankage, ete. Sulphur is used
in the fertilizer industry in the manufacture of sul-
phuric acid, which is consumed in the manufacture of
superphosphate from bones or from phosphate rock,
and, as pointed out when discussing the manufacture
of sulphuric acid under Class 1, it is good practice to
substitute pyrites for sulphur in the manufacture of
the same, especially when it is to be used in the manu-~
facture of superphosphate. Inspection of the table
shows that while there was a decrease of 8518 tons in
the quantity of sulphur used, there was an increase of
54,184 tons in the quantity of pyrites used. The
decrease in the quantity and value of the sulphurie
acid purchased is aceompanied also by a decrease in
the quantity and value of the sulphurie acid produced

for sale by these principal estublishments, for, while
in 1900 there were reported as thus produced 2,816

tons of 66° Baumé acid, valued at $50,004, and 66,952

tons of 50° Baumé acid, valued at $387,921, in 1905
there were reported as thus produced but 337 tons of

66° Baumé acid, valued at $9,521, and 23,997 tons of
50° Baumé acid, valued at $185,327. These statistics
together with those for pyrites and sulphur combine
to show that the practice of consuming in further
manufacture the sulphuric acid made is increasing,
The decrease in the value of the bones, tankage, ete,;
used may be partly accounted for by the separate
presentation of the statistics for ammoniates at the
census of 1905. As bones and tankage furnish phos-
phorus and nitrogen, the decrease in this item ag
regards its phosphorus contents is offset by the
increase in the quantities of fish and phosphate rock
used, and as regards its nitrogen contents, by the
increase in the quantities of nitrate of potash, nitrate
of soda, ammonium sulphate .and cottonseed meal
used. Tt is probable that much of the blood and bone
tankage is now prepared for marketing by drying and
pulverizing, and sold for use as a fertilizer without
further compounding.

Tt should be definitely borne in mind that the mate-
rials enumerated in Table 70 are only those which
were teported as used in principal establishments,
while the statistics for production given in Table 66
include both the products of establishments in which
the manufacture of fertilizers is a primary industry
and those in which it is a secondary industry. Butin
establishments such as those engaged in slaughtering
and meat packing, which alone returned at the census
of 1905 a product of 211,137 tons of complete fer-

tilizers, valued at $4,397,626, and 157,037 tons of -

fertilizing material, such as tankage, valued at
$2,306,435, the materials used in the fertilizers other
than the animals from which the blood, tankage and
offal were obtained, formed so small & proportion of
the whole that they were not enumerated separately
and therefore could not be directly ascertained for
insertion in Table 70. Tt is true that in the past
complete fertilizers have averaged 8 parts of super-
phosphates to 2 parts of potash salts and 2 of ammoni-
ates, the proportions being based upon the phosphors,
potassium, and ammonia contents or equivalents, but
as in recent years there has been an increasing demand
for compositions of the ratio of 10 :2:2 any estimate
of the quantity of these substances used must be quite
rough, especially as by ammoniates in this connection
all substances containing nitrogen are meant.

The quantities of materials available for use may be
indicated by the fact that the by-product coke indus-
try produced 15,773 tons of ammonium sulphate it
1905, while the principal fertilizer establishments used
but 10,540 tons. In the same year the cottonseed-nﬂ
factories produced $27 ,428,762 worth of cottonsf%ed
meal and cake, while the principal fertilizer establish-
ments used but $2,376,448 worth, or less than one-
tenth of the total production.

The slaughterhouse fertilizing materials are mi-
keted in three grades known to the trade as «“hlood;

Py ro—
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which is merely dried blood containing approximately
14 per cent of nitrogen;  tankage No. 1,” containing | 1890, 1900, and 1905 as taken from Commerce and

appr()}dmately 8..2 per cent of nitrogen; zm()I “tankage | Navigation of the United States, published by the
No. 2, confaining nearly 5.8 per cent of nitrogen. Bureau of Statistics.

Table 71 gives the imports of fertilizers for the years

Tapre T1—FERTILIZERS—IMPORTS FOR CONSUMPTION: 1880 TO 1805,

e
o

- . : |l BONE DUST OB ANI- |

PHOSPHATE, CRUDE || RO BRITE, KYAN- | staL canmox aNg | j

OR NATIVE. ITE, OR CYANITE, | GUANO. il BONE ASH, FIT |/ APATITE, i
AND KAINITE. !

ALL OTHER 8B~

| BTANUES, NOT ELRE-
li ONLY FORFERTI- || WHERE SPECIFIED,
|l LIZING PUBPO i

YREAR ENDING JUNE 30—

N y ; e |
Tons, | Value. Tons. (’ Value. | Tons. | Value. | Tons. | Vale. | Tons, | Value, i Tons, i Value.
— S U] AU | P ! B } t ' |
‘ I B
: 31,170 | 8309, 764 62,871 | $422,225 8,432 1 8111, 811 i 3,219 ! 859,059 126 ! | 24,277 [ 333, 1
: 0, 76 422,225 , 432 AL 8,219 | s 2 ag a7 | 8993, 10
1o 1,075 | Sh,T3 || 1324 | Ta0d | 476 | sSdn o Loes L ER ST R
10652+ 131,196 53,004 240,700 {1, 143,200 34,431 | 545,354 \\ §,051 80,110 | 99 ‘ 140,140 1 1,978,588
) — SN N R | BN —

Crass IX.—BLEACHING MATERIALS. The statistics of Table 72 show an increase in every

item except that of the number of wage-earners for
1905 as compared with 1900, the large gain of $313,029
being reported for value of products. The greatest
proportional increase is found in miscellaneous ex-
penses and the smallest in total wages.

Table 73 sets forth the quantity and value of the
bleaching materials produced at the censuses of 1900
and 1005, together with the amount and per cent of
increase. The figures for bleaching materials manu-
factured as a subsidiary product are included.

The class of bleaching materials comprises chlorine,
chloride of lime (chlorinated lime, bleaching powder),
chloride of soda (chlorinated soda, solution of chlori-
nated soda, liquor sodae chloratae, Labarraque’s solu-
tion, eau de Labarraque), and other hypochlorites,
hydrogen dioxide (peroxide), sodium, magnesium,
caleium, barium, and other dioxides (peroxides), sul-
phur dioxide or sulphurous acid, sulphites, and sodium,
potassium, caleium, and other bisulphites (hydrogen or
acld S ulphites). . . . . Tapry 73.~—Bleucking materiuls—quantily and value of products

With the progress of invention 1n chemical manu- woith amo st and per eent of increase: 1905 and 1900, >
facture many ofthese substances have come to be A T

manufactured by the aid of electricity, and when so 1 - | (
- § i ’ ! Per cent
made they are grouped under Class X. They are, KIND. e merouse, | o
however, included in the discussion of Class IX when z 1905 1900 . ", noreass.
it is sought to ascertain the total quantity and value ypochlortte N i 7
. - ( ast
of the bleaching materials manufactured, the number Tons ... | lns sy 1} o Lo
. . ¢ | 344, 834 32, 044 72, 886 &,
of establishments engaged in the manufacture, and | Hydrogen dioxide: | Il
. . . - . . Ponds. ..o 4,370,014 88, 335 f 3,762,270 42,9
the geographic distribution of the industry considered | lue k Buaon | seTd | SamaT| sl
1. toxiges !
as a whole. Founds Lo R I i S.041. 124 i L7
. . [P0 - U 45, D8 280,453 |I 36, 49 J84.
Table 72 gives 8 comparative SUMmary of the bleach- Bisulphites: I, ]’ S T o
v . « ONS.,yun .. 3, 22 A1 LB ok
ing materials industry at the censuses of 1900 and 1905, Value.. ... | osu0ms | seds | smoow | 210.4
R . Chlarine, pounds 315,670,000 | K, 784,000 Il #,856, 000 8.4
together with the amount and per cent of increase, | Allother produc I S8 M0 | 826,64 |

$52,163 \ 195, 8

those establi ; 7 being id in whieh | —— ' b
? tabhshm.ents Onb’ belr}b f;OIlSlLlGI‘Gd ) . * 1Tneludes §,684,000 pounds, with an assigned valne of $45,526, consumed in
Neachmg materials are the prmcxpal product, and in | esteblishments where manufuctured. ’ .
. 1Ineludes 333,415 pounds, with an assigned vilio of $4,667, consumed in
which they are made by processes other than by the | establishments where mannfactured.
. v * 3Consumed in establishments wheee munufaetured.
aid of electricity.

The statistics of Table 73 show that the largest
Tasie 72.—Bleaching materials—comparative  sumMmary, with | actual increase at the census of 1005 as compared with
amownt and per cent of increase: 1905 and 1900. that of 1900 was in the quantity of hypochlorites pro-

- — duced, although in percentage of inerease this item is

percent | 0H€ lowest. The greatest percentage of increase in
113\”%5& ot quantity produced was reported for sulphur dioxide,
" | the Jargest part of which product was, however, ¢on-

sumed in further manufacture in the establishments

9 Al 44 R0. 0
| sLen | 805,70 \‘8126,1‘;33» 1818 where produced. In values reported the greatest .
i N 5 A . . ! Y
:?3:2ge:dﬁle | o080 | g2, | san65 | TS 5 actunl increase as well as the largest percentage of
go-earner iR 7 A RO . . X o
Tl s k s, 0 | 31,800 N i9:3 | increase was In the production of hydrogen dioxide.
wiseellaneous expenses . ,35 , 388 |1 §58, 904 703. . 1o g ) .
st of materinls used ... Aoz SBOR L ame | Tt is also to be noted that all of the chlorine reported
e of praduets. ... 11111 Sii8.730 | slog s01 | Ssiaox | 2095 | . ‘ 1 and consumed
e T \, | in the table was produced and consumed.
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Tantr T4.—EBleaching materials—number of establishments, by
stales: 1905 and 1900.

e e o

1900

United Btates. . ......

T T U T OT PP PREPRET EDPERES -3
Maryland.......... 1 .-
Massachusetta.. ... . . - 4
Michigan.......... 2 1
o . 2 2
3

Missouri..

Tenngylvania.

(lllncludes 24 establishments engaged primarily in the manufacture of other
produeis.
2 Inelndes 21 establishments engaged primarily in the munufacture of other
products.

The statistics of Table 74 show a net gain of 7 in
number of establishments in 1905 as compared with
1900, or 26.9 per cent. Illinois, which reported 3
establishments in 1900, reported none in 1905, while
Massachusetts, from which no establishments were
returned at the census of 1900, reported 4. New
York ranked first in the number of establishments
at each census, and Pennsylvania second. Massa-
chusetts, which appears for the first time at this
census, held third place. No other state reported
more than 3 establishments at either census.

Table 75 shows, for the establishments manufac-
turing bleaching materials either as a principal or
subsidiary produet, the quantity and value of the
materials used as reported at the censuses of 1900
and 1905, together with the increase and per cent of
increase. '

TapLE T5.—Bleaching malerials—quantity and cost of prineipal

components used, with amount and per cent of increase: 1905 and
15960,

CENSUS.
Per cent
KIND. Increase)  of

1805 1908 increase.

115,713 9,055 0,608 73.5

Y rga 41| 819,005 || $10/030 8.6

|| 2358,074 | 158,561 199,513 125.8

290,600 | $20,532 || $10.068 9.0

| X

324 | 168 156 92,4

$13,175 $7,018 35,5%7 72.9

84,444 93, 000 48, 550 30,2

$1,200 $1,324 48125 39,4
a61 227 24 10. 6
81,276 | 84,35 (| 81,050 61
733 074 3241 24,7
$15,353 | $25,368 || 8$8,015 334,3
11 7 4 57.1
$1,084 §420 $604 158.1
2,171 171 2,000 1,169.6
$5.526 | 84,000 ) $4150 | 10382
LS 74 ’ 14 194. 6
$53,849 | 814,540 '} $37, 300 22;).((;
. 4551, 206 74,400 & 476,716 640.0

GOS8 o e o s oeseramemnme e amaen e 1$104,386 | $la] KO ) .
Bleuishing powder: ' SU Y B99,58 0.0

B T b 44 1 5.
Cos ) 1 w5000 81,57 3570 32‘1 g
Metallie sodium, pounds 41580, 000 92,600 | 87,400 044

1Inelundes 13,020 tons of salt from brine or the by-produet of other indus-

trius; lun'injg an estimated cost of $29,823,
Ineludes 9,564 bushels of Hme, having an estimated cost of §592, cox i
further manufactare. ' & $7% consumed in
8 Decrod s,
4 Eatimated.

MANUTFACTURES.

From Table 75 it will be seen that there is ap
increase in every item except in the quantity and
value of manganese dioxide, the quantity and value
of soda ash, and the value of bleaching powder, The
manganese dioxide is used with muriatic acid in mak-
ing chlorine bleach, such as the chloride of soda from
soda ash, and is of minor importance, particularly as
electrolytic chlorine is now being produced most abun-
dantly and cheaply, while the product may also be
obtained easily from bleaching powder. The decrease
in cost of bleaching powder has no significance when
the small quantities used are considered.

The greatest increase in quantity is found in phos-
phoric acid, the next greatest in lime, and the third in
salt. The greatest increase in cost is found in phos-
phoric acid, the next greatest in sulphur, the third in
barium dioxide, and the fourth in salt. The greatest
percentages of increase are found in the quantity and
cost of sulphur and the next greatest in the quantity
and cost of phosphoric acid, while barium dioxide
rank third.

TanLe T6.—Bleaching materials—uvalue of products, by states: 1905
and 1900.

STATE. } 1905 , 1000

United States. ....coovviiiiimnnnanns -{181,158, 064 l 18502, 658

B 81177 R S LEAR T TP Yl , 308
Massachusett 41,748 Loenrinens
NEW JOTBEY o eoenmeeaaa e eas 46, 593 30,171
NeW YOIk, coeeeiianeciiarinneentararanmaaaes 799, 521 407,327
[0 11V .. 13,774 [©)

Pennsylvania.. . . e 37,761 15,818
All other statesd, ... oo 218,667 87,883

3 Includes value of products consumed inestablishments where masufactured.

#Included in*' pll other states,”

3Tncluded in 1005, Maryland, Michigan, and Missourl; in 1000, Michigan,
Missouri, and Ohio.

The statistics of Table 76 show that New York ranked
first at each census in the value of products. New
Jersey passed from the third place in 1900 to the second
place in 1905, displacing Illinois, which did not report
any production of bleaching materials at the last
census. = Massachusetts, which appeared in 1905 for
the first time, ranked third. The returns for the state
of Tllinois at the census of 1900 were from establish-
ments in which bleaching materials were packed. At
the census of 1905 the reports’ from such establish-
ments were included under another category.

From the returns it appears that all of the bleach-
ing powder was made from electrolytic chlorine pro-
duced from salt. The principal competing process is
that in which the salt is first decomposed by the ‘Le
Blanc method for producing soda products, formiig
hydrochloric acid, which is then oxidized to set I8
chlorine free. Although the latter is the older pro-
ess and was well and widely established, yet, acct)fd'
ing to Hasenclever,! of the 260,000 tons of bleachmf,:
powder, representing the world’s production in 1905,
one-half was produced electrolytically. The tota!
production of bleaching powder in Germany it 14905

' Journal of Society of Chemical Industry, 1907, vol. 25, page 1011
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CHEMICALS AND ALLIED PRODUCTS.

was 60,000 tons, of which 65 per cent was prepared
electrolytically from potassium chloride.

Although, through the discoveries of Knietsch, liquid
chlorine has been made an article of commerce and is
found extremely useful and convenient in many in-
dustries and for laboratory purposes, and although
offorts are also being made to find new avenues for the
disposal of the chlorine output of this country, yet at
no census has there been any return made of liquid
chlorine as a product.

The most novel advance in this industry since the
census of 1900 is perhaps that found in the develop-
ment of the dioxides or peroxides and their deriva-
tives. The preparation, properties, and uses of sodium
dioxide were set forth to some extent in the report on
chemicals and allied products at the census of 1900.
Harold J. Turner* has devised a very ingenious method
for utilizing this material as a source of oxygen.

The action of water on fused sodium peroxide is one of the most
convenient and elegant methods for the preparation of oxygen for
laboratory or lecture purposes. The liberation of the gasisso lively,
however, that a specially constructed generator is usually required
to enable one to control the evolution of it. To prepare a small
quantity, the most efficient method is the decomposition of the
substance by means of water of crystallization. A mixture of equal
purts of fused soditun peroxide and crystallized sodium sulphate
or carbonate, upon being gently warmed, evolves oxygen in a steady
gtream, under perfect control of the operator. A 10-gram piece of
“oxone” readily evolves, by this process, 4 liters of oxygen. The
oxygen is 99 per cent pure, perfectly odorless, tasteless, and color-
less, Within the last few months calcium carbide has been decom-
posed by a like process, known as the Atkins system, with the pro-
duction of the so-called “‘sun gas,” which is being developed by
the Sun Gas Company, of London.

Fused sodium dioxide is now put upon the market
under the trade name of oxone. This product has a
specific gravity of 2.43; it is hard, but not brittle, and
is capable of being cast into any convenient shape; it
can be easily transported, without detriment or any
mechanical or chemical change, and can be stored and
protected from moisture, without any danger or risk of
deterioration. Upon contaet with water oxone liber-
ates pure oxygen gas, just as calcium carbide in water
liberatesacetylenegas. Theamountof gasthusyielded
averages 2.2 cubic feet per pound, or 60 liters reduced
to normal pressure and temperature, which corresponds
to 322 times the volume of the body. The oxygen
evolved is of 99 to 100 per cent pwity, the only im-
purity consisting of a slight vapor caused by the energy
of reaction, which is easily absorbed by passing the gas
through water, thus furnishing an absolutely pure
material. This chemical, furthermore, has the prop-
erty of absorbing carbon dioxide and moisture, a
quality which, combined with its oxidizing capacity,
{’nnkes it an ideal disinfectant and air purifier. Oxone
Is sold in the following shapes: In crude form, in
?‘Pound and 10-pound tins, and in bulk; in cartridges,
in hoxes of 20, generating 7 to 8 gallons of pure oxygen

Dry Method for the Generation of Oxygen from_Sodium Per-

oXide. American Chemical Journal, vol. 37, No. 1, January, 1007,
bage 106.
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gas; and in square cakes, 16 in one tin, for calcium
lights, averaging 160 liters of oxygen gas.

The use of oxone for the purpose of making confined
spaces habitable has been carefully studied by G. T,
Brindley and R. von Foregger,® who find that one kilo-
gram of oxone would enable & man to live for five
hours and twelve minutes in a supply of air sufficient
for a single respiration.

Even more novel, possibly, is the manufacture on a

commercial scale of other peroxides and their deriva-
tives.

TasLe TT.—Perovides now affered in conamerce, other thun sodium

peroxide.
e
! Yolumes
i of active
| Percent | "
. Pereent ¢f | of | PXYBED | mathod of
EIND. peroxide. \1 availuble \G\;’i;“{"}ﬁg packing.
| OXYEEN. | Solume
i | of water.
z_,, | AW.SMN_ -
Peroxide of caleium. . ... TO-85 CoOg. ... 1618 120 | 4-h. ting and
upward.
Peroxide of magneshun, .| 25-32 MgQa........ -0 60 | 31 ting und
upward.
Peroxide of zine._....... 5060 ZnOg.. .. .. £-10 | 70 1 -htinsand
upward.
Peroxide of strontinm...| 80-058rOq. .. ... .. 12-12. 75 9 | 3-1h. tinsand
upward,
@ | i{i-1h.cartons.
Perborate of sodium. .. .| 100 NaBOg+4 H:0. 49-10 70 {1-1b.cartons.
I 25 and 50 Ih.
I {eB.
Yerbornteof zine...... .. ..o i, ; 7-8 53 | &-Ih, ting und
} upward.
Perborate of MRgnesium. . c...oooieeeiiinn, .. 4-10 70 | 3-Ih. tingand
] t upward.

The peroxides named in Table 77 are active bleaching
agents and hence efficient disinfectants. The various
compounds, however, differ in solubility in water and
hence in the rate at which they evolve ozone. Because
of their relative insolubilities and slow rate of reaction,
calcium and magnesium peroxides have come to be
used to some extent, either alone or in admixture
with other substances, for tooth powders, the ozone
set free or hydrogen peroxide formed serving to
cleanse and purify the teeth. ,

Table 78 sets forth the imports of chloride of lime,
or bleaching powder, for the years 1891 to 1905, as
taken from Commerce and Navigation of the United
States, published by the Bureau of Statistics.

TasLe T8.—Chloride of lime, or bleaching powder—imports: 1891
to 2905,

YEAR ENDING JUNE 30— : Pounds., Vulue,
107,475,715 81, 429, 509
110, 748, 289 1, 834, (40
120,811,018 2,913,121

81,610, 463 1, 507,076
100, 456, 774 1,44, 835
104,053, 877 1,579, 308

49,274,135 1,475,560
114,232,578 1,421,920
113,107,250 1,159,271
136, 403, 151 1,464,019

110, 060, 523

1,371,028
130, 251, 66

1,768, 454

107,897,117 1,126,606
44, 085, 386 772,532
96,119,711 70, 281

* Report, of Bxperiments with Fosed Sodium Peroxide for the
Regeneration of Alr in Submarines. Ninth General Meeting of the
American Electrochemical Society, Ithaca. N. Y., May 1, 2, and 3,
1006,
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Crass X.—Cnemicars Propucep BY THE Amp oF
ELECcTRICITY.

This classification appeared for the first time in
the special report on chemicals and allied products
for the census of 1900. In the comparatively short
time that has elapsed since electricity was first prac-
tically employed in the manufacture of chemicals,
many new and advantageous processes have been
found, which have resulted not only in the more
economical production of substances already ob-
tained by other methods, but also in the addition of
some hitherto unknown to commerce.  With the con-
stant progress of discovery and invention in this
field it is to be expected that the industry will show
an ever widening range in the substances produced, as
well as a steady increase in the quantity and value of
its products. At the present time these products
include, commereially, alunminum, bromine, carbon (in
its allotropic form of graphite or plumbago), lead,
phosphorus, silicon, and sodium among elementary
substances; ferrochrome, ferromanganese, ferrosilicon,
and the titanium, tungsten, and vanadium composi-
tions among alloys; and adamite (fused corundum),
alundum (artificial corundum), barium hydroxide,
caleium carbide, carbon disulphide (bisulphide), car-
borundum (silicon carbide), caustic soda (sodium
hydroxide), hydrochloric acid, litharge and other
lead oxides, potassium chlorate (chlorate of potash)
potassium hydroxide (caustie potash), siloxicon, and

white lead among compound substances.

In this report all establishments producing the
above substances, as described, by electricity are in-
cluded under the present classification. Further-
more, there are establishments in which the direct
products of these electrical processes, such as bro-
mine, chlorine, carborundum, hydrogen sulphide,
phosphorus, sodium, and the like are partly or
wholly consumed on the premises in which they are
produced in the further manufacture of potassium
bromide, bleaching powder, graphite, sulphuric acid,
phosphorus acids, sodium cyanide, sodium and other
dioxides, or other substances, and such establish-
ments are also included here, although other estab-
lishments which use their original product to pro-
duce the same final product, but without the aid of
electricity, are classified elsewhere.

TanLe TO.—Flectro-chemicals—comparative swmmary, with amount
and per cent of tnerease: 1905 and 1900.

1
|
{ CENSUS,

‘ ! Percent
''''''''''''''''' - Inerease, | of
1905 1900 | 1“’“”‘““’-
Number of cstablishments. . ... : 20 13 | 7 l\ 53.8
Coapitil.eee. v onnenoian ... 811,445,537 | $9,170,750 | $2,324,787 25.4
Salaried officluls, elerks !
numieT. .. ... 245 8% l‘ 157 178. 4
Sulurieg. .. ... $345,475 £134,083 | 8211, 442 157.8
AW gespirnars, v ug@nmuhur..‘ 2,082 3| 1,349 184.0
Totul wages. . ... coweo.ul SN KRB0 8374, 8306 || $737,014 196. G
Miscellanegous exper 81,457,101 $203, 60% || $1,163, 583 356. 3
Cost of muterisls v : £2, 442, 506 S, 504 | 81, 542, 042 171, 2
Value of products..... | 87,048,246 | $2, 046,961 | $5,011,985 246.1
i |

|

industry in the future.

MANUFACTURES.

The statistics of Table 79 show an increase in every
item, the value of products making the substantial gain
of $5,011,085, or more than doubling. The greatest
proportional increase is presented in miscellaneous ex-
penses, and the next in the value of products. In con-
sidering Table 79 it should be noted that the statistics
for 1905 include those for the manufacture of aluminum,
while in 1900 the returns for this industry were pre-
sented under another heading. It must also be pointed
out that these figures give but a partial indication of
the extent to which electricity is employed in chemical
processes of manufacture. The returns from the re-
covery of gold, silver, copper, iron, and other strictly
metallurgical products are included in other categories,
while no report at all is made of the oxygen and hydro-
gen which some establishments manufacture exten-
sively for the purpose of employment in producing high
temperatures, or of the bleaches which textile estah-
lishments produce for their own use exclusively; and
other exceptions could probably be found.

TanLe 80.— Electro-chemicals—nuwmber of establishments, by stales:
1905 and 1900.

BTATE. ) 19045 j 1900

United SEates. . . renaearaaemam e 121 \ 114
LT e 1T AT O R Rdadd ECRALES 1
Maine. .......- 1 1
Michigan. .... 4 1
New HAmPshiTe o oo ovnemeian i rme e e 1
New York 14 10
Virginia. ... | IR OO
West Virginia.. ) N

1Includes 1 establishment engaged primarily in the manufacture of other
products. ’

New York ranked first at each census in the number
of establishments engaged in this industry, reporting
two-thirds of the total number returned in 1905. At
the census of 1905 Michigan reported 4 establishments.
No other state returned more than 1 establishment at
either census. This overwhelming supremacy of New
York is a consequence of the fact that hitherto the
electro-chemical industry has depended primarily for
its success on cheap and abundant supplies of water-
power, such as are found at Niagara Falls. With the
improvements in the efficiency of internal combustion
engines, however, through which producer gas, the
surplus gas from by-product coke ovens, and the waste
gases from blast furnaces may be utilized economically,
and with the constant inventions through which othczr
sources of energy in nature may be made use of, it 18
reasonable to expect a wider distribution of this
Indeed it seems possible
that other hitherto unused sources of energy My be
available at the preseni; time, since it appears bnyO
means impracticable to employ hydrogen sulphide,
sulphur vapors, and other combustible gases 88
the fuel in internal combustion engines and then to
utilize their products of combustion in further man
ufacture.
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CHEMICALS AND ALLIED PRODUCTS.

TABLE 81— Blectro-chemicals—value of products, by geographic
divisions: 1905 and 1900.

[ —

DIVISION, l 1905 \ 1900
— SO —— ~—.—-—-w‘}__w.__
United SEATES . o v errmmtamamem e | 87,008,246 ) $2,045,5635

) [ o -

Ul ABIRIIEIC . o eeeenesesmemmm s mon et 6,087,533 | 1,833,279

I}ggrﬂ\ Central...oooeness Sl Tealass o’
e ther divisian 203, 130 103,236

1Included in ¢ all other divisions,”

Out of the total value of products returned at the
census of 1900, New York reported $1,836,606, or 89.8
per cent; while at the census of 1905, oub of the total
of $7,068,246, that state also reported substantially
all shown for the North Atlantic division.

apie 82.— Electro-chemicals—quantily and cost of principal me-
terials used, with amount and per cent of inerease: 1905 and 1900.

CENSUS. i N
Per cent
KIND. s e ‘Incruuse. of
1605 1900 in¢rease.
Aluming and beuxite: l
Tons 14,104 1. ... ...
. PO $801,863 ... .. ..
Carhons, QOBE. oo v arierr e $230,744 | 832,121
Coal and coke: :
19,125 11,614 7,511 64,7
$07,281 | $46,220 51,052 110.4
1, 309, 716 m M @)
$143,333 O] M O}
_ 3,450 |oeee el
Cost. . 864,530 .ol i,
Thosphate ro
TONE ¢ vvremmneeeenoarannnnns aee] 6,189 3,304 2,525 84.0
P tCOs ey $44,437 { 824,812 819,625 7.1
otagsium salts: X
POBS e e vmrarrasnncnannaransnnanns ‘ - 3,408 1,000 2,008 105.7
} $200,008 | $80,007 || $119,011 140.7
Aows| oo M oo
$30,250 ® ’ " (&)
1,717 (1 (] M
572,188 ) L) )
$338, 522 | $247,300 801,222 38.9

1Included in ** all other materials,”

The statistics of Table 82 show an increase in the
case of each substance presented separately at both
censuses, the largest increase in quantity being found
in conl and coke and the next in phosphate rock, The
greatest increase in cost among the materials enumer-
sted is found in carbons and the next in potassium
salts. This latter includes muriate of potash and pot-
ash salts. The percentages show some exceptionally
large increases, but this is a necessary consequence in
an industry which came into existence but a short
time before the census of 1900 and at the census of
1905 had just attained to a respectable importance.
It may cause remark that coal, coke, and charcoal,
which are usually used as fuels, appear as materials
used, but s a fact carbon, in one of these various forms,
enters as one of the components into the production
of ealelum carbide, carbon disulphide, carbon tetra-
chloride, carborundum, and other carbon compounds.

As already indicated, Niagara Falls, N. Y., is to-day
the chief seat of the electro-chemical industry and 1t
]_ms held this rank since the industry was introduced
mto this country. On the occasion of the holding of

445

the International Eleetrical Congress in September,
1904, a guide® for visitors from abroad attending the
congress and visiting Niagara Falls was prepared under
the auspices of the American Institute of Electrical
Engineers, from which it appears that in 1904 there
were two companies, the Niagara Falls Hydraulie
Power and Manufacturing Company and the Niagara
Talls Power Company, both situated on the American
side of the Niagara river, engaged in transforming the
energy of the water into electricity, while three com-
panies were then engaged in developing plants on the
Canadian side for the purpose. The Niagara Falls
Hydraulic Power and Manufacturing Company estab-
lished its first station for supplying electricity for com-
mercial purposes in 1881, and it was here that the
public distribution of electricity from Niagara Falls
began. In 1904 current was being supplied from its
power house to the Pittsburg Reduetion Company for
use in the isolation of aluminum; to the National Elec-
trolytic Company for the manufacture of ehlorate of
potash; and to the Acker Process Company for the
manufacture of caustic soda, bleaching powder, tetra-
chloride of tin (known to the trade as bichloride of tin),
oxide of tin, tin crystals, and carbon tetrachloride.
The Niagara Falls Power Company supplied current
to the Pittsburg Reduetion Company; to the Carbo-
rundum Company for the manufacture of silicon car-
bide and silicon; to the Union Carbide Company for
the manufacture of calcivim earbide; to the Electrical
Lead Reduction Company for the manufacture of
spongy lead, litharge, red Jead, and white lead; to the
International Acheson Graphite Company for the
manufacture of graphite, graphite paint, and graphit-
ized electrodes; to the Roberts Chemical Company for
the manufacture of caustic potash and hydrochloric
acid; to the Norton Emery Wheel Company for the
manufacture of alundum;: and to the Niagara Re-
search Laboratories, where new electro-chemical proc-
psses are tested on a large scale and with a view to their

. commercial form until factory conditions are deter-

mined.

There appear to have been other establishments
making electro-chemical products at Niagara Fallg
that are not enumerated in the publication just men-
tioned. Taking into account all the establishments,
it is reported that the average consumption of electric
energy in the electro-chemical industries of Niagara
Falls was, at the census of 1900, 15,161 kilowatts and,
at the census of 1005, 37,910 kilowatts. The peak
load figures were naturally higher than this, being
about 50 per cent greater at the census of 1900 ancl
about 23 per cent greater at that of 1005. It is reason-
able to expect, as the manufacture of electro-chem-
icals increases in magnitude and operating methods are
perfected, that the percentage of difference between
the average and the peak load will be a diminishing
quantity.

1 The Niagara Falls Elee

trical Handbook.
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MANUTFACTURES.

Table 83, taken from The Mineral Industry,! sets | duced, imported, exported, and consumed ip the

forth the quantity and value of the aluminum pro-

United States from 1897 to 1906.

PRODUCTION. IMPORTS,
\ Txparts | Consump.
YEAR. P Crude Manu- || (value), |  tion
Pounds. Value. R factures (valug),
pound. (value
Pounds. | Value. . )
5 20.36 770,713 | $154,202 $1, 866 $364,251
3,63 0.32 || 530,420 | 106,108 a3 || ong777 "’48;3221
23; 0.20 | 515,416 | 128,350 478 || 166,876 | 2401080
2,325, 0.31 408, 655 139,208 4,273 157,187 2'311’ 49
73000000 | 2,284, 500 0L | 75,207 | 2is032 | 880 | wclow | 2373
71507000 | 2,238,000 0.31 || 564,803 | 104168 | 5580 || 183570 | 2 if o
7,150,000 | 2,288,000 0.32 || 206,509 | 44,455 | 5089 || 281821 | 500 by
6,500,000 | 2,112,500 033 || 36 9,425 | 788 wUss| Ve
5,200,000 | 1,690,000 0.33 &0 30| 13,840 (| 2880607 | 1474 308
4,000,000 1,400,000 0.35 1,822 1,082 3,647 [0 1,404;729
. 1 Not reported.

Continuing, The Mineral Industry says:

Aluminum is now a strong competitor with copper and other
metals, and doubtless the Increase in the price of copper has been
instrumental, on this account, in the rise in price of aluminum
which occurred during 1906.  However, the fact that the demand is
far in excess of production is the chief reason for the present high
price of aluminum. The amount of aluninmm consumed is Hmited
only by the number of furnaces which are now in operation, and by
the capacity of the dynamos which operate the furnaces.

The Pitteburg Reduction Company (now the Aluminum Cow-
pany of Ameriea) was the only producer. It owns large bauxite
deposits in Georgia, Alabama, and Arkansas, obtaining, however,
most of its ore from Saline county in the latter state. It has done a
large amount of stripping and development work at its mines at
Bauxite, Ark., also I8 just completing there a new crushing, grinding,
and drying plant, and has built o milroad called the Uauxite and
Northern, connecting all of its mines in that region with the Chicago,
Rock Island and Pacific Railroad and the Missouri Pacific and Iron
Mountain systems. This company has realized that reserve stores
of bauxite are as essential to the welfare of o large aluminum com-
pany as reserves of iron ore are to a great steel corporation, and it
has accurdingly spent large sums of money in purchasing bauxite
lands both in the eastern district—Georgia and Alabama—and in
Arkuansas.

Concerning the produetion of pure alumina, this company has
enlarged to great dimensions its chemical plant at Bast 8t. Louis.
The process used 3s the same as heretofore, but the capacity of the
plant hias been increased several times.  The power for the plant is
furnighed by condensing turbine engines; the evaporating plant is
the most complete and largest of {18 kind ever built. -

The carbons used in the reduction are now manufactured entively
by this company, heing haked in electrically heated furnaces pat-
ented by Charles M. Hall, The old plant {or making carbons, at

. the upper Niagara works, has been practically torn down and
rebuilt to three times its previous capacity; the buildings are of
steel, with traveling cranes and every up-to-date conveying appli-
ance; the new plant has an equipment and capacity equal to that
of any other carbon electrode plant in the world.

The rolling and sheet mills of the company have been correspondl-
ingly enlarged; w new mill for this purpuse is in course of construe-
tion at Niagarw Falls. This is of reinforced concrete, and when
finished will be one of the largest and most complete sheet rolling
mills in America,

The work thus done by this company within the lust three years,
in plantsand processes entirely outside of the reduction of the metal,
has heen ou o scale which, remembering the former infancy of the
aluminum industry, may be properly characterized us stupendous,

The investments thus made in these accessory enterprises have
amounted 1o several millions of dollars,

The reduction plants of this company, at Niagara Falls, Massena,
N. Y.,and Shawenegan Falls, Quebec, Canada. are all in process of
being greatly enlarged. At Niagara Falls, the lower plant, using
power supplied from the canal of the Niagara Talls Power and
Manufacturing Company, which has heretofore heen reported as of
12,000 horsepower capacily, has been increased by the building of
a very large plant to use 45,000 horsepower, consisting of five units
of 9,000 horsepower each. Two of these units (18,000 horsepower)
will be in operation by May, 1907, and the whole plant in June,
1907. At Shawenegan Falls, the company is quadrupling its
already large capacity and expects the new plant to he finished
ready for operation in April, 1807. 'This plant is nominally con-
trolled by the Northern Aluminum Company, which is a subsidiary
company of the American company, and manufactures aluminum
chiefly for export; it is expected that this increased capacity will
exceed the demands for export, but the company is intent upon
providing reserve facilities equal to all possible demands of the near
future. At Massena, the company has purchased the entire plant
of the St. Lawrence River Power Company, with its canal and
power house of 40,000 horsepower capacity, and is actively pre-
paring to dredge vut the canal to double this capacity. One of the
largest of modern dipper dredges and the most powerful elevator
dredge ever built have been installed ready to commence operations
as soon as the winteris over. The complete dredging plant has cost
over a million dollars. A new power house for this enlarged capacity
will be started in 1907, and eight large water wheels, to absorb the
capacity of the first canal, have been purchased and will be placed
in position in the old power house within a few months. The output
of this plant in 1907 will be from two to three times the output of
1906.

Bradley’s United States Patent No. 168148, cover-
ing the production of aluminum from a molten elec-
trolyte by the action of the internally generated elec-
trical heat of the decomposing current and witl}out
the aid of external heat, was confirmed by the United
States circuit court of appeals, and this patent holds
until February, 1909. Hall's original patent, cover-
ing the electrolysis of a melted bath of double fluoride
of aluminum and a more positive metal, as & solvol’}t
for alumina, expired on April 2, 1906, and as such s

now the property of the public, but it must he oper-
ated by externally applied heat.
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Aluminum ! is largely supplanting phosphide of copper as a
deoxidizer in brass and bronze, in which it acts by reduncing the
oxides of copper, zine, or tin with which the metal may bhe con-
taminated. A small excess of aluminum does not injure the
metal so much as a small excess of phosphorus. Care must be
taken, however, not to cast the alloy immediately after using the
deoxidizer, since the alumina formed must be given an oppor-
tunity to rise out of the metal and enfer the slag. If this is not
"done, the quality of the mefal may be injured by the intermingled
alumina. With pure copper used for electrical purposes, silicon
i found superior as a deoxidizer to aluminum, because the silica
jormed is less infusible, tends to unite with copper oxide to a fusible
dag, and thus gets out of the melted metal quicker and maore com-
pletely, leaving it with higher electric conductivity.

Dr. Hans Goldschmidt, the inventor of the process of reducing
metallic oxides by powdered aluminum, has recently patented
improvements in his method of obtaining fluid iron at high tem-
perature for welding purposes. In place of aluminum as the sole
reducing agent acting upon iron oxide, producing the difficultly
{fusible alumina, he uses a granulated alloy of calcium and alumi-
num, or & mixture of these two metals in granular form. This
alloy gives a very high thermal effect, higher even than aluminum
alone, while the heat of formation of the aluminate of lime slag is
also utilized, and the slag is much more fusible than alumina alone.

According to The Mineral Industry, volume 15,
page 28—

The manufacture of alundum was begun by the Norton Emery
Wheel Company, of Worcester, Mass., in 1904. It is an artificial
product formed in the electric furnace from hauxite, and is used
as an abrasive. Its chemical composition is exactly the same as
that of natural corundum. The production of alundum has been
ag follows: In 1904, 4,020,000 pounds, valued at $281,400; in 1905,
3,612,000 pounds, valued at $252,840; in 1906, 4,331,233 pounds,
valued at $303,186.

Befare the invention of the electric {urnace, artificial abrasives
suitable for grinding purposes were unknown, and manufacturers
necessarily depended upon natural products, chiefly corundum,
emery, and garnet. DBriefly, the process of making alundum con-
sists in taking the mineral bauxite (oxide of aluminum), purifying
it and melting in an electric furnace into a large homogeneous mass.
Upon cooling, this molten fluid solidifies and crystallizes in solid
masses of alundum of great purity and uniformity.

The bauxite 1s heated in large preliminary furnaces to drive off
its combined water and is then melted directly in electric furnaces
of special design. There are 11 electric furnaces installed at the
company’s plant at Niagara Falls, N. Y., each furnace being capa-
ble of producing three tons of alundum per twenty-four hours,
The temperature at which the bauxite melts into a homogeneous
mass is estimated at between 6,000 and 7,000 degrees Fahrenheit.

After the large masses of molten bauxite have cocled in the fur-
nace, the fugion is broken up by crushers and passed through rolls
to reduce the product to various sizes of grain, which are finally
graded by passing through sieves of different mesh in preparation
for manufacture into grinding wheels and blocks, polishing stones,
ete.

Alundum is much harder than the correspondingly natural prod-
uct, corundum, represented by the sapphire or ruby, and alun-
dum powder s used for cutting and drilling robies and sapphires
fﬂr. watch jewels, but its chief use is in the manufacture of “arti-
ficial emery” grinding wheels, as they are called.

Many new applications of carborundum have re-
cently been made in the arts, but notwithstanding its
varied uses in the mechanical, chemical, and metal-
luﬁgical fields its application as an abrasive is still of
chief importance and consumes the major part of the
production.

! The Mineral Industry, vol. 15, page 23.
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In this field a development of great interest is the application of
carborundum to the marble industry, The methads of cutting,
dressing, and polishing marble are now in a process of rapid and
complete revolution owing to the use of carborundum whesls, A
complete line of machinery has been developed for the various
operations of coping, countersinking, molding, rubbing, and polish-
ing, which Jargely dispenses with the old style machine tools and
also with gkilled labor. The malding machine equipped with car-
borundum wheels is capable of removing stock at the rate of 60
cubic inches per minute. The carborundum drum rubber dis-
places five of the old style rubbing beds.

The methods of heveling plate glass have undergone radical
changes and one operator is now able to bevel 6,500 feet per day,
using in this time 10 pounds of carborundum grains. The use of
carhorundum has long been general throughant the granite industry
and its introduction in the marble and glass industries naturally
follows and promises equally important economies:

Carborundum paper is now being introduced in the woodworking
trades, where it displaces garnet paper, and into the hat trade, in
competition with fine flint paper for pouncing and finishing hats.
The paper industry now utilizes carborundum in the form of Wocks
for the construction of bedplates in the heaters and for the lining of
Jordan engines. It assists in refining the pulp.

Carborundumn applied to nonslipping siair treads, carriage treads,
and to nonslipping horseshoes has been made the subject of geveral
recent patents. This branch of the trade consumes an important
amount of product. Carborundum is being introduced for the same
purpose in the construction of cement pavements and sidewalks,

Amorphous carborundum, or asit is commercially called, carbo-
rundum fire-sand, is now widely used as a refractory material, and
the methods of using it in the form of bricks and various furnace
linings have heen the subject of a large number of patents both in
this country and abroad. This product occuss in the carborundum
furnace immediately outside the crystalline zone and contains car-
bon, silicon, and oxygen in the form of various compounds repre-
senting the partial reduction of silica by carbon. It is used in lin-
ing crueible furnaces for melting brass and also in the later designs
of tilting brass furnaces, especially in those burning crude oil fuel.
It resists severe flame action as do few refractory materials available
to the furnaceman. The material i8 ground to the fineness of about
No. 20 mesh and is mixed according to the following furmula:
Carborundum fire-sand, 70 paris; five clay, 15 parts; silicate of
goda, 82° B., 8 parts; water, 7 parts, This mixture is tamped in
place and slowly dried. When subjected to furnace temperatures
it burns into a strong refractory body. Amoerphous carborundum
is one of the few refractories which can withstand the heat of the
powdered coal flame.  Fire bricks made from carborundum are now
on the market and have given favorable results in the arches of cop-
per reverberatory furnaces and also in boiler furnaces where special
smoke consuming devices are used. The use of both crystalline and
amorphous carborundum for the manufacture of zine retorts is
increasing, especially among foreign smelters, and many hundreds
of tons were exported for this purpose during 1906, The best results
are obtained by making the inner lining of the retort of carborun-
dum and the exterior of fire clay. W. A. McAdam (British patent
No. 16168, July 17, 1906) uses powdered carborundum in molds for
the casting of aluminwm and obtains a rapid chilling of the metal,
which increases its tensile strength.

(arborundum has found important use as o resistance material,
especially in the manufacture of resistance roda for Hghining arest-
ers. In one method of manufacture the rods are made up from a
mixture of plastic clay, powdered carborundum, graphite, ete.,
and are fired in a potter's kiln.  The rods are then glazed through-
out their length to prevent the ahsorption of moisture and the ends
are electroplated or otherwise treated to provide good electrieal
contact to the ferminals. These rods are generally made in small
sizes, from G to 10 inches long, and are used to protect circuits of
comparatively low voltage. For high potential lines rods made of
No. 40 to 60 carborundum graing with a vitrified porcelain hinder
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are giving eatisfactory service for potentials of 60,000 volts. These
rods are 6 feet in length and 3 inelvs in dismeter.  When measur-
ing the electrical resistance of the rods no readlings can be obtained
with the ordinary Wheaistone bridge.  When, however, they are
subjected to a potential of 10,000 volts current readings are obtained
which indicate & resistance of from 120,000 to 150,000 ohms,  Sie-
mens Drothers, of Charlottenburg, in a recent patent propose to
make electric resistance rods and anodes for electrolytic haths from
a mixture of silicon carbide and silicon.  Amnother inventor makes
resistance rods fur heaters, rheostats, and the like, using carborun-
dum with a videanized rubber bond.

A carborundun wireless detector was developed in 1906 by Gen.
H. H. (. Dunwoody of the American Delforest Wireless Telegraph
Compuny and is being used in w large number of the company’s
installations.  The device consists of a minute fragment of carbo-
rundum held in place between two metallie terminals or conductor
plugs uf copper or hrass.

As o result of several yews' research work, Prof. H. ¢, Parker and
W. (. Clark brought out in 1906 the Helion lamp. The filament
of this lamyp is formed by subjecting a heated carbon filament to
vaporas of silicon, wherehy there is produced a conductive com-
pound of silicon and carbon, which doubtless coincides chemideally
with the silicon carbide. The elion lamp is claimed 1o have
remarkable life and efficiency, surpassing in this respect the new
tantalum and tungsten lamps.

The calcium carbide industry has heen given a
marked impetus by the invention of the Frank and
Caro process for the manufacture of caleinm cyanamid
from caleium carbide and atmospherie nitrogen, which
has already been felt abroad and which will probably
be shown statistically in the report of the next censis.
According to The Mineral Tndustry? the production of
caleium carbide in the United States is now controlled
by the Union Carbide Company, operating at Niagara
Falls and at Sault Ste. Marie; as the only other pro-
ducer is operating on a small scale and is involved in
litigation,

The utilization of electrolytic chlorme in the manu-
facture of carbon tetrachloride has so cheapened the
cost of this very useful article that since 1900 it has
-passed from the category of rarely oceurring chemicals
found inlaboratories to that of the commonly aceurring
bodies applied to common uses.

Carbon tetrachloride is o heavy, colorless, transpar-
ent liquid with an agreeable and aromatic odor. Tts
specific gravity is 1.604 and one gallon weighs 13.3
pounds. Tt is noninflammable, noncombustible, and
nonexplosive, and its vapor extinguishes flame. Its
boiling point is 77° . It can be evapomted off com-
pletely without residue. It is insoluble in water, in
aleohol containing less than 75 per cent by Volumc of
absolute aleohol, dll(]. in glycerin. Tt is {reely soluble in
acetone, glacinl acetic acul oleie acid, ethyl and amyl
aleohol, chloroform, carbon (hsulphlde benzole, ben-
zine, ethor, aniline oil, spirits of turpentine, petrnleum
and all petroleum oils, and fixed and volatile oils,

Carbon tetrm,hlorule 15 ene of the greatest of sol-
vents. It dissolves oils, fats, resins, wax, gutta-per-
cha, ceresin, spermaceti, paraffin, stearin, varnish,
a‘%phaltum, pitch, balsams, coal tur plne tar, lubber

! The ’\[moml Iudnm\ wl 1«) page 89.
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salicylic acid, carbolic acid, iodine, bromine, iodoform,
bromoform, menthol thymol, camphor naphtlm]um
sulphur chloride, soda and potash, soaps, ammoni,
and numerous other chemicals and products. Tt ig not
acted upon by either strong acids or alkali. Ag gy
extracting medium, it has found wide application in t}
extmctlon of fats smd oils from oil seeds, oil cake, ani-
mal tankage, wool, wool and cotton waste, and othw
oil and fat bearing materials. They are extracted
pure, absolutely free from residual solvent and cop-
taminating odor, taste, or ‘‘chemical smell,”’ and the
extracted matenals may be produced absolute]y free
from solvent and with no odor or taste imparted to
them.

Oil cake extracted with carbon tetrachloride is a feed-
ing stuff of excellent quality, better than unextracted
cake, in which the high oil content is worthless and
generally considered objectionable. Tt is very much
better than cake extracted with other solvents, which,
because of the residual solvent, usually is of poor taste,
and has an objectionable physzolomcal action on cattle,
so that matenal extracted with such other solvents has
to be used for purposes which command a much lower
price.

Its remarkable solvent p1operL1es make it an ex-
tremely valuable constituent in rubber and gutta-
percha cements and in the rubber and gutta-percha
industries, likewise in the lacquer, varnish, and paint
remover industries, and for innumerable other pur-
poses of similar nature.

A carbon tetrachloride solution of sulphur chloride
is a vulcanizing agent of great value.

It is a very excellent cleansing agent, as it does not
affect in the least the most delicate fabrics, including
silk, satin, wool, cotton, lace, feathers, etc., and the
most delicate shades of color are not injured in the
slightest degree when carbon tetrachloride is properly
applied. Itis therefore of peculiar value for dry clean-
ing and cleansing establishments, which have hereto-
fore used naphtha and benzine.

Aside from its advantage as a solvent it has the addi-
tional advantage of being fireproof, noninflammable,
and nonexplosive, and therefore eliminates the extreme
fire insurance premiums which are charged when ben-
zine, benzole, naphtha, and similar solvents are used.
In a suitable apparatus the loss of carbon tetrachloride
is very minute, so that many important economies in
operation are permitted, and the products produced by
its use command higher selling prices as well as open
and larger markets. Garments cleaned with tetra-
chloride of carbon do not have an offensive smell, 83
they may have when cleaned with benzine, naphtha, or
gasoline. Carbon tetrachloride can be mixed with tur-
pentine, naphtha, gasoline, benzine, benzole, etc., o0 88
torender these products nomnﬂa,mmable and nonexpi
sive at an ordinary temperature, and is therefore of
decided importance to those who are obliged to usé
considerable quantities of the solvents named.
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Carbon tetrachloride is packed in steel drums holding
approximately 215 pounds, 650 pounds, and 1,35()
pounds, and also in 10-gallon, 5-gallon, 2-gallon, and
1-gallon cans, weighing approximately 140 pounds, 68
pounds, 27 pounds, and 14 pounds, respectively.

A recent development of scientific interest is the

use of the electric furnace in the process of melting |
|
!
)

quartz or rock crystal, which is a pure form of silica

oceurring in nature, for it becomes possible hy this 1

means to produce, for use in chemistry and physics,

ing, great variations in temperature without cracking,
and the corrosive action of the larger number of con-
centrated acids.

According to Dr. L. H. Baekeland,! a marked im-
provement has been effected in the manufacture of
alkaline hydroxides and chlorine by the electrolysis of
alkali chlorides through the use of the cell invented by
Clinton P. Townsend. This has been worked on a
comunercial scale at the Niagara plant of the Develop-
ment and Funding Company, which has an average
daily capacity of 5 tons of caustic soda and 11 tons of
high-grade bleach, and the results have been so encour-
aging that the plant is about to be increased to four-
fold this capacity. The form of the cell is such that
the anode space containg saturated brine while the
cathode compartment contains kerosene oil. On ac-
count of the difference in specific gravity between the
two liquids there is a hydrostatic pressure from the
anode compartment toward the cathode compartment.
Even if the level of the two liquids be the same, there
is o tendency on the part of the brine in the anode
compartment to press through the diaphragm and flow
into the kerogene. If the electric current be turned on,
the percolating brine becomes cathode liquid and car-
ries caustic hydrate. The strength In caustic will
increase aceording to the number of amperes which
are sent through the cell. Furthermore, each drop of
liquid as soon as it traverses the diaphragm runs
through the perforations of the anode plate and
acquires a globular shape, by a capillary phenomenon,
produced on contact with the kerosene oil.  This pro-
vokes a rapid separation of the aqueous liquid, so that
every drop as soon as it forms detaches itself rapidly,
sinks to the bottom of the oil, and accumulates in a
small caustic pocket. This puts it entirely outside of
the zone of possible chemical or physical action. A
goose-neck tube drains this liquid from the super-
natant oil, and thereby avoids its accumulation in
quantities more than desired. The inflow and out-
flow of the brine at the anode compartment are so
regulated as to maintain a steady level. By a simple
contrivance this level can be increased or decreased at
will, thus controlling the hydrostatic pressure on the
side of the anode compartment. This gives a siniple
means of increasing the rate of percolation, and thereby

[S—

EINThB New Electrolytic Alkali Works at Niagara Talls—
ectro-Chemical and Metallurgical Industry, 1907, vol. b, page 209,

| producing stronger or weaker cuustic liquor, in accord-
| ance with the density of the electric current.

The first diaphragms used in the Townsend cell were
| made of asbestos paper, but this necessitated deli-
| cate handling, and the expense for renewals was con-
. siderable. During the last fourteen months the whole
plant has been operated with diaphragms after Baeke-
land’s patent. These latter consist of & woven sheet
of asbestos cloth, the pores of which are filled with a

. - special mixture of oxide of iron, ashestos fiber, and
vessels which endure high temperatures without melt- | colloid iron hydroxide. The latter material produces.

a sort of binder for the asbestos fiber and the oxide of
iron; its function is somewhat similar to that of rosin
or glue size in the manufacture of asbestos paper, but
it has a great advantage over organic sizes, in that it
does not become gummy in contact with sodium
hydrate. The mixture is applied with a brush and
painted on as ordinary paint. Whenever a diaphragm
has to be renovated the surface is simply serubbed and
washed with water; a new coat of paint is applied,
and after this is dry the diaphragm Is again ready for
use. This process has only to be repeated at long
intervals, and requires but a few minmutes. A dia-
phragm may not require repainting for several months.
Even when Impure or unsettled brine is used the
painting has to be done only ahout once in five weeks.

If the cells are run with proper care, the Acheson
graphite anodes used last an astonishingly long time.
In some experiments where cells were operated with
especial attention, corrosion was so slight that delicate
seratches which had been made with the point of a
needle on the surface of the anodes showed very dis-
tinctly and with no alteration alter several months
of continuvus operation. Even under the worst con-
ditions the anodes only require partial renewal after
one year of continuous hard service.

The strength of the caustic liquor produced in the
Townsend cell can be regulated at will by increasing or
decreasing percolation in conjunction with the strength
of the current. By reducing percolation, cathode
liquor containing 250 grams of NaOH per liter or more
can be produced. In practice it is found advanta-
geous to produce liquor containing about 150 grams of
NaOII per liter. Such liquor carries also about 213
grams of salt. The latter is separated by evaporation
from the caustic lye and is used over again.

Among notable suggestions relative to the utiliza-
tion of sodium is the proposition to use it as a sub-
stitute for copper in electric conductors, since sodium
has the greatest conductivity per unit of weight of any
of the common metals. Mr. Anson G. Betts® con-
structed such a conductor in January, 1906, by filling
lengths of 13-inch wrought iron pipe with molten sodium
and, when the sodium was solidified, screwing the
lengths together to form a line. For the same con-
ductivity the price of the complete sodium conductor
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is much below that of copper cables,! being in small
sizes not more than 50 per cent and in large sizes not
more than 20 per cent of the cost of copper. For
instance, a half-inch wrought iron pipe filled with
sodium has a capacity of 109 amperes, and costs about
3} cents per foot, against 8} cents for a copper line of
the same capacity. A 6-inch sodium conductor would
carry 8,130 amperes, the cost of the line being about
$1.40 per linear foot, as compared with $6.30 per
linear foot for copper. These figures were estimated
on the basis of 73 cents per pound for sodium and 16
“cents per ppund for copper. ,

Another product of electro-chemical establishments,
which consumes surplus chlorine, is sulphur chloride,
which is a yellowish red, oily liquid, having a specific
gravity of 1.709, and mixes in all proportions with
carbon tetrachloride, benzol, carbon disulphide, etc.,
also with petroleum or naphtha. Itis used in the cold
or dip process of vuleanizing rubber; in the prepara-
tion of rubber substitutes, artificial drying oils, linseed
oil substitutes from menhaden, and fish oils, corn oils,
etc., and for the thickening of oils, rapid manufacture
of printers’ ink, and other manufacturing and special
purposes. It is sold in Jead-lined steel drums holding
about 675 pounds and 1,300 pounds, respectively, in
5-gallon boxed jugs, and in 1-pound and 5-pound
bottles.

Other developments worthy of special note in this
industry are found in the electric smelting of iron ore
for the production of iron and steel, there being in 1906
five electric smelting furnaces for this purpose in the
Tnited States and Canada, furnaces of the induction
type of Colby, Kjellin, and Heroult being used; in

the manufacture of phosphorus, since the nodules of °

wavellite found with iron and manganese ores, in the
clay deposits near Carlisle, Pa., are mixed with apatite
and used as a source of phosphorus; in the manufac-
ture of graphite, since Acheson has been able to pro-
duce a form which remains suspended indefinitely in
Jubricating oil, thus forming an ideal lubricant; and
in the manufacture of barium hydroxide and silicide,
for which considerable commercial uses are being
found.

TanLE S4.—Plumbago-—inporls entered for consumplion: 1891 Lo
19045,

YEAR ENDING JUNE 30— \ Tons, \ Value.
10,135 | 8609, 809
13,511 726, 648
14,207 860, 300

7,935 410,819
7,051 208,035
11, 891 384,554
12, 459 421,355
11,154 472,401
15,970 | 1,081,859
20,507 | 2,345,204
13,077 929, 08¢
16,081 963, 356
18,354 | 1,247,584
13,302 991,134
13,676 015,306

t Daily Consular and Trade Reports, 1907, No. 2797, page 14,
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Table 84 sets forth the imports of plumbago for the
years 1891 to 1905, inclusive, as taken from Commerce
and Navigation of the United States, published by the
Bureau of Statistics.

Crass XI.—DyrsTUTFS.

The class of dyestuffs comprises natural dyestuffs
including logwood, fustic, quercitron, cochineal, la(;
dye, kermes, gambier, Persian berries, curcuma,
Brazil wood, madder, cutch, and yellow oak bark, the
ground and chipped wood, bark, or berries of these
natural dyestuffs, and extracts such as logwood
extract; artificial dyestuffs, such as the aniline,
phenol, azo, quinoline and anthracene colors, synthetic
indigo, the so-called coal tar dyes, special composi-
tions or mixtures of dyes, and mineral dyes used in
printing, such as chrome yellow, orange and green,
iron buff or nankin yellow, prussian blue, ultramarine,
and manganese brown; mordants such as myrobalans,
valonia, divi-divi, chestnut, nutgalls, oak and hem-
lock bark, the ground product and the extracts of
these materials, special mordanting liquids containing
inorganic compounds, and assistants such as turkey
red oil, iron liquor (black liquor, pyrolignite of iron),
red liquor (aluminum sulpho-acetate), gums, dextrins,
and sizes.

TapLe 85.—Dyestuffs—comparative summary, with amount and per
cent of increase: 1905 and 1900.

CENSUS.
Per cent
———————— —|| Increase, | of
1905 1900 ingrease,
Number of establishments ....... 51 44 7 15,9
CApItal.ee e vnmaaaaeaanens 7,507,837 | §6,279,877 |} 31,227,960 19,6
Salaried officials, clerks, etc.,

NUMDer. o v iriaveiiaaanes 193 165 28 17.0
Salaries.... .- Lo..-.] 8348,318 $230, 084 $112,234 47.5
Wage-earners, 816 1,003 1277 125.3
Totul wages. . 8476, 041 $580, 605 || 18104, 504 118,0
Miscellaneous exp .| 8426,327 3379, 238 47,089 12,4
Cost of materials used. 717\ 83,471,236 | 83,725,149 || 1$253,013 16.8
Value of produets................ 85,277,623 | §5,637,464 || 1$360,941 16,4

3 Decrease.

The statistics of Table 85 show an increase in the
number of establishments and of salaried employees,
and in the amount of capital, salaries, and miscella-
neous expenses for 1905 as compared with 1900, but
they show a decrease in every other item, the largest
decrease appearing in the value of products and the
next largest in the cost of materials used; while the
largest decrease in per cent appears in the average
number of wage-earners and the second largest in t:he
total wages paid. As the dyeing and printing -
dustries have prospered and should therefore con-
sume more rather than less dyestuffs at the later
census, it would appear that, following the coursé Qf
industrial development so strongly empha.sized in this
census, the dye and print works have manufiwtuwd
a large part of the dyestuffs which they have con-
sumed in the manufacture of their finished products,
in place of purchasing them from other manufacturers
as formerly.
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TABLE 86.—Dyestuffs—quantity end value of products: 1905 and

1900.
1905 1900
KIND. —
Pounds. Value. Pounds, Value.
TOAL. « v ermveeecmcnrnnnns 72,421,670 | $5,606,416 1| 60,720,671 | $6,523,618
AyeStullS. . veeemannns 10,640,010 | 2,665,134 || 7,008,435 | 2,280,899
%Iggéuhng chipped wood...... 90 eeT | SL16 || | Q) 2
Gum and dextrin.............. 6, 366, 351 223,326 el &S
Tron liguor 2,120, 968 45,816 )| 3,344,508 92, 065
Mordants....... .| 5,154,330 N 734,000 85, 466
Natural dyestufl . 31,7515, 886 1,7(68, 273 48,%?,8% 3,435, g%
e 7,3
e uqmr ...... 7,340,358 | 223,326 . !
All other dyestufls. ..o 48 N 682,040

1 Not reported separately.

The statistics of Table 86 show an increase in the
total quantity but a decrease in the total value of the
products for 1905 as compared with 1900. The sepa-~
rate items of the table show an increase in every item
which appears at both censuses except in the quan-
tity and value of natural dyestufls, the quantity of
iron liquor, and the value of all other dyestuffs. It
is believed that much of the dextrin is manufactured
as a subsidiary product in another industry which
does not report it separately, and therefore it is not
given separately in Table 86.

Tanre 8T.—Dyestuffs—nwmber of establishments, by states: 1905

and 1900.
STATE, 1905 | 1900

United SEAteS. . v eerine e iaanraarime i rarraaranaaean 161 , 260
Conunecticut.... 2 %
| ey !
3 1
| S OO
15 lg

New Jersay.. 12
New York..... 8 20
North Carolina. .........o.oo.e U (PPN
Pennaylvanie......oinniiniaas [} 7
Rhode Island.... 8 2
South Carolina. . 1 2
Vermont....oveerinninnancnnn- ORI 1
West Virginia.......o.oooaiians 1 1
WHBCOMBIN . e eveeie e i ettt aas ) 1 PO

;Ixmludes 10 establishments engaged primarily in the manufacture of other
products.

:1 [nto:lhdes 16 establishmeants engaged primarily in the manufacture of other
products.

Table 87 shows that the total number of establish-
ments has increased by but 1, and that there have been
some marked changes in the different states, New Y ork
decreasing 12 in number, while Rhode Island has
gained 6, New Jevsey 4, and Maine 2. Massachusetts
ranks first at the census of 1905, New Jersey second,
New York and Rhode Island third. It is interesting
tonote that this industry is practically confined to the
states of the North Atlantic division.

The statistics of Table 88 show a decrease for 1905
as compared with 1900 in the total value of the product
and in the value of the product of every state except
New Jersey, for which comparative statistics are set
forth. New J ersey, which ranked fourth at the census
of 1900, ranks first at that of 1905. .The statistics for
Rhode Island and Maine are presented separately
for the first time at the present census.
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Tanre 88.—Dyestuffs—uvalue of products, by states: 19045 and 1900.

T ,,,,ji‘,i‘.’ Sy
STATE. 1905 j 1900

United States ... ... il

%5, 666,416 1 86, 523,618

30,051 Q)
864, 406 1,377,822
1,925, 473 99, 468
] 1,611,244 2,008, 402
Fennsylvania... 489,167 $06, Hb4
Rhode Island..... . 513,006 i
All other states 2., e ———aan 233,079 | 1,241,362

1 Included in “all other states!

2 Tncludes in 1005, Connecticut, Illinois, Maryland, North Carolins, Seuth
Carolipa, Vermont, West Virginia, and Wisconsin; in 1900, Connecticut, Floxida,
inois, Maine, Rhode Island, Vermont, and West Virginia.

The statistics of Table 89 show a decrease in each
item for natural dyestufls set forth at both censuses, but
an increase in each item for artificial dyestuffs. Sul-
phuric acid has decreased in quantity and increased
slightly in walue, while other acids have decreased
in quantity and increased greatly in value, facts which
indicate a greater consumption of the higher priced
acids. Chemicals have ineressed in wvalue, and salt
in both quantity and value.

TABLE 89.—Dyestuffs—quantily and cost of printipal materials
used: 1905 and 1900.

KIND, 1965 1900
Logwood
g¥0n5 ................................................ 45,5508 51,4565
008t . e e e $783,885 | 81,084,748
: 798, 508
$61, 687
3,204
st 851,585
Logwood extract:
POUnAS . i e e 264, 304 2,364, 702
LT P 321,785 $163, 408
Yustic extract:
Pounds.. 5,000,880 |..
337,520 ..
1,321,567 1,734,717
$636,617 | §84),220
14, 850,842 1,417,325
$75L,605 $333,317
46, 50 109, 034
$82,000 $125, 009
Ad(g:x b
(1 UTIC—
" pPounds .......................................... 1,173,080 1,222,357
318,002 $18, 750
2,005, 046 4,135,328
881,020 $64,208
B, 815, 442 (1)
$173,108 (O]
154 (1)
$8, 366 m
1,885 Q)
$60, 521 Q)
1,180 1y
$24, 609 [}
110, 608 (1)
$38, 265 )
830, 783 Q)
846, 642 ()
1,003,600 §.ooyunna,.,
$30,110 $14,510
2,035 1,078
[ 8001 A S 30,700 35,208
i
T POUNGS. s e eo e er e [E)] 291,400
GRS, e 10} 30,005

1 Npt shown separately.

The dyestuffs and tanning extracts industries are so
closely associated that combined statisties have been



452 MANUTACTURES.

compiled for them since the census of 1880 under the
caption ‘‘dyestuffs and extracts.” These statistics
are set forth in Table 90 for each census from 1880 to
1905,

TapLe 00.—Dyesinfls and ectrads-—comparison of statistics: 1880

to 1805,
F——
wr ol . ubhe alue Of
CENSUS. ek~ 1 Capital. | of wage- pvroducts.
lish- earners, |
ments, | |
A R e et B
SN O% 814,904,150 9707 | 810,803,113
. o 77 P TR0 084 | 1647 | 7,300,748
w2l Keisdss | 21| 9,202,814
41 | 2,363,700 1992 5,253,038
1

I Ineludes seluried employees.

The statistics of Table 90 show a constant increase
in every item at each succeeding census except in the
amount of capital, number of wage-earners, and value
of products at the census of 1900, which show a decrease
as compared with these items at the census of 1890.
Tt is to be noted that the capital invested has increased
to a greater extent than the value of the products, for
while the former has increased from 1880 to 1905 to
the amount of $12,540,450, or 530.5 per cent, the latter
has increased but $5,640,075, or 107.4 per cent.

It has been said! that—

Almost the first industries established in the American colonies,
after they were gettled, and after they had taken measures to estab-
lish a food supply, were spinning and weaving, and dyeing came
soon after. New dyestuffs were found here, and permanent dye-
houses were established sooner than woolen factories.  Butternut
was a very common dye, hut logwood and other substances pre-
vented it from being used in any other than the most common work.
Indigo, cochineal, annotto, quercitron, and Brazil wood were among
those introduced from abroad shortly afterwards, and have stayed
in use up to the present time.  Mordants afterwards became known,
and later mineral dyes. Within the lifetime of the present genera-
tion a new and exceedingly hrilliant series of colors for dyeing has
been evolved from coal tar. The industry of dyeing is now very
widely spread. Nearly every mill devoted to textiles has a dye-

house, and there are many independent works throughout the
country.-

The year 1906 marked the fiftieth anniversary of the
epoch making discovery by William Henry Perkin of
the dyestufl ‘“mauve,” by which the foundation of the
coal tar color industry was laid and a great stimulus
was given to the study of organic chemistry. This
anniversary was celebrated on an extensive scale
throughout the civilized world, and honoers, titles, and
dignities were conferred on the discoverer.

The discovery, which was destined to have such far-
reaching consequences, was made in the Easter vaca-
tion of 1856, while Perkin, then anly a lad of 18 was
working in a private laboratory he had fitted up in his
father's house. The coloring matter was patented on
the 26th of August of the same year, and in the early
part of the following year the erection of the first coal
tar color works was commenced at Greenford Green,

(U M. Depew, One Hudred Years of Amer
1895, page 671.

an Commerce,

near Harrow, England. Here mauve was soon pro-
duced in quantity and here also were manufactureq
later other coal tar dyestuffs, including artificial aliza-
rin. From these small beginnings the industry has
now grown to dimensions which neither the discoverer
nor any man of his time could have foreseen. Not
only has an enormous and highly scientific industry
been established, which with its collateral branches
has an output with an estimated value of upward of
$100,000,000 per annum, but the dyeing and related
industries have been subjected to a complete revolu-
tion by which empiric methods have been changed to
scientific ones. Side by side with this technical prog-
ress and closely interrelated with it is the immense
stimulus which the establishment and rapid growth of
the coal tar industry have given to the study of pure
organic chemistry, especially that of ring carbon com-
pounds. The development of this industry has also
exerted a large influence upon the entire chemical trade
of the world, and directly given birth to several deriva-
tive industries, such as the manufacture of synthetic
medicinal agents, antiseptics, synthetic perfumes,
artificial sweetenihg materials, and explosives,

It is & curious fact to note that although French

" manufacturers promptly recognized the importance of

Perkin's discovery and were, in fact, the first to put
mauve colored calicos upon the English market, the
manufacture of coal tar dyestuffs has passed almost
wholly into the control of the manufacturers of Ger-
many where it gives employment to thousands of
workmen. It was stated at the Perkin Jubilee that
there.were at that time 700 distinct color dyestuffs
produced from coal tar.

The first mention of the coal tar dyestufl manufac-
ture in the United States was at the census of 1880,
when 3 establishments were reported as producing
80,518 pounds of aniline dyestuffs, valued at $107,292.

At the census of 1905, 10,640,910 pounds of artificial
dyestuffs, valued at $2,665,154, were reported as pro-
duced. Since these dyestuffs included products
obtained by mixing purchased coal tar dyes to give
desired shades or effects, products obtained by mixing
extracts with coal tar dyes to form special composi-
tions, and compositions formed from vegetable
extracts and mineral substances, and since the total
annual production of artificial dyestuls throughout
the world is in the neighborhood of $100,000,000, it is
evident that the quantity and value of the dyestufls
produced from coal tar derivates or distillates in the
United States is still relatively insignificant. _

Schultz and Julius? in their Tabular Presentation
of Artificial Organic Dyestuffs found in Commerct,
published in 1902, give a list of 63 firms operating 88
establishments, then engaged in the manufacture of
coal tar dyestuffs. Thirty-one of these establish-
ments were in Germany, 19 in France, 13 in England,

. *Gustave Schultz and Paul Julius, Tabellarische iil)ersiclltlirél:
111}1 Hz(mdel befindlichen kiintslichen Organischen F arbstoffe,
i, 1902, :

iai
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g in Russia, 6 in the United States, 6 in Switzerland;
3 in Holland, 2 in Belgium, and 2 in Italy. In this
book 681 different dyestuffs are described which the
authors found were prepared for sale and use. Two
hundred and forty-five of these were granted the pro-
tection of patents in the United States. Qut of these
81 different substances, only 20 are mentioned as
being manufactured in the United States and of these
20, hut 3 were protected by patents, so that we may
say that the manufacture of artificial organic dye-
stuffs in this country is confined largely to those whose
manufacture is open to all.

While there is no criticism to be made on Schultz and
Julius’ estimate, it would appear that the number of
colors made in this country is larger now than in 1902,
for in & circular received from one manufacturing estab-
lishment in 1906 there are enumerated 97 different
colors: 49 acid colors, 33 basic colors, and 15 direct
colors, divided among water soluble, alcohol soluble,
and oil soluble colors, and in some instances there are
gs many as six grades of a given color.

Inspection of Table 91 shows that coal tar colors or
dyes not specially provided for to the value of $5,635-
164 were imported into the United States in 1905.
This value is larger than the value of any other item
shown in the table and is more than twice the value of
all the artificial dyestufts reported as manufactured
in the United States at the census of 1905.

As stated above, this industry is controlled by Ger-
many. Considering the foreign trade alome of that
country the value of the chemicals exported from Ger-
many ! in 1905 was $131,395,500, of which the artificial
dyestuffs, valued at $48,665,000, constituted nearly 40
per cent. Among these were included aniline dyes,
valued at $24,065,500, and alizarin and indigo, valued
at $9,733,000. The extent of the development of this
industry in Germany is further emphasized. by the
statement* that of the 31 aniline color works in Ger-
many, the bulk of the trade is in the hands of 5 firms,
forming two large combinations. The combined nomi-
nal capital of these 5 firms is nearly $24,332,500, and
the net annual profits $9,733,000, 60 per cent of which
ispaid in dividends and the remainder of which is car-
tied to depreciation. The average dividend of these
aniline dye works has exceeded 20 per cent for many
vears, while the dividend paid by individual firms has
in some cases exceeded 30 per cent. The Badische
Anilin und Soda Fabrick began business in 1895 with
40 men; in 1905 it employed 7,251. * Many of the rea~
sons that have been advanced for the acquisition of the
control of this industry by Germany are set forth in
the prefatory remarks to the special report on chem-
icals and allied products at the census of 1900, and
others will be found in revision of the Tariff Hearings
before the Committee on Ways and Means, Fitty-first

I LT, Coqroy, “The Chemical Trade of England and Germany,”
outnal, Society Chermical Industry, 1906, val. 25, page 1011
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Congress, 1st session, 1800, pages 391 to 308, and Iifty-
third Congress, 1st session, 1893, pages 22 to 26.

These remarks are strongly stated in a History of the
Development of the Coal Tar Industry in the United
States, prepared by Mr. J. F. Schoellkopf for presenta-
tiom to Congress when the Wilson Tarift bill was under
consideration. IHe has kindly permitted its use here,
and asit has not been published heretofore and as there
is mueh in it which is worthy of consideration in this
connection, it is given below.

To properly understand the causes of the slow development of this
industry in the United States, it will be advisable to give a short
sketch of its in«-eptioﬁ and progress in Burope up to the present time.

Though Perkin began the manufacture of coal tar dyes in England
in 1837, they were first produced on a considerable commercial seale
in France, and at a later date their manufacture was taken up in
Switzerland and Germany. But while the growth of this new
branch of industry was not extracrdinary in the first-named coun-
tries, the history of it in Germany reads like a fairy tale.  One can
truthfully ray that Germany’s greatness and present supremacy in
the chemical arts dates from the time it actively engaged in the pro-
duction of coal tar dyes. From practically nothing in 1862, the
value of the output of the German factories had risen to $6,000,000 in
1874, to $10,000,000 in 1878, $12,500,000 in 1882, and to fully $17,000,-
000 in 1860. This is in the face of the fact that the goods were not
only vastly improved in quality, but also very materially cheapened
in price; magenta for instance falling in this time from $300 per
pound to 90 cents, and aniline blue from $800 per pound to §1.

Germany has a capital of at least $20,000,000 invésted in the in-
dustry which gives employment to fully 15,000 hands directly and
to at least as many more indirectly. The amount of chernieals and
other material consumed by this industry is simply stupendous,
one factory alone using 160,000 tons of coal annually. The main
reason for this wonderful growth in Germany was prabably the judi-
cious cooperation of theory and practice, the working together of
factory and university, which in no other country was carried out
to the extent it wasin Germany. During this period of rapid devel-

_opment, it isobvious, there could he no surplus ol scientific orexpert
manual help to start factories of a similar nature in America. The
chemists graduated from German universities who had chosen this
branch of chemistry as their specialty immediately found remu-
nerative employment inone of the home factories. No one thought
ofleaving the “Fatherland,” and seeking his fortune elsewhere.

These conditions, however, changed radically about the year 1880.
The universities and chemical schools had continued to grind out
coal tar chemists in increasing numbers, until the home factories
were no longer able to take care of all of them, and naturally they
looked around for other fields of operation. At this time the United
Statesapparently presented an inviting field. The consumption of
colors was already large and constantly increasing.  The import duty
at that time was 35 per cent ad valorem and 50 cents per pound
specifie, which, taking into consideration the low price the dyes had
reached, was ample protection. There were as yet no colors pro-
duced in thie country, if one excepts the magenta turned out by
the now extinet Albany Aniline Color Works, They produced a
amall quantity of poor magenta in a very crude way and had heen
doing this ten years back, without attempting to enlarge hy adding
new colors {o their product.  As stated above, America presented
an inviting field and during the years 1880 to 1883 1o fewer than 9
different plants for the manuiacture of enal tar dyes were established.
The prospect of becoming independent of other nations for our sup-
ply of these important colors was bright indeed until the passage of
the tariff act of July 1, 1883, This act abolished the specifie duty

| of 50 cents per pound, leaving an ad valorem duty of 35 per cent on

| coal tar colors, or dyes, and 20 per cent o coal tar preparations not




454

colors, or dyes. Thislelt anet prateetion for the colors of nominally
15 pér cent, butit will appear later that even this meager protection
was completely neutralized through various circumstances.

The evil effects of this adverse tariff legislation showed itself
almost immediately. No new factories were started and within one
year after the new tariff took effect, 5 of those already established
were forced to succumb and go out of business. The remaining 4
would have gladly followed their examples, but they had invested
large sums of money in plant (the Buffalo factory having expended
about $500,000 in this way), which would not have brought 10 cents
on the dollar if sold. 8o they decided to continue to operate their
factories, hoping for more favorable legislation in the future. But
thus far they have always been bitterly disappointed in this. At
every tariff revision this industry, which, if properly fostered, would
be of such enormous importance to the chemijenl industry at large,
has been treated in a most unfair and unkind manner. The parties
interested have repeatedly asked for an increase of duty, which has
as often been refused. They have asked for a decrease of duty on
raw material, which has also been refused. As their raw materials
are not made in this country, and never will be under existing con-
ditions, it is not comprehensible why thislatter request has not been
granted. They finally petitioned Congress to change the phrase-
ology of the paragraphs referring to coal tar colors and alizarin red,
to prevent frand and misunderstandings at the custom-house. But
even this just request, which was recommended by the appraisers
department in New York, was not acceded to.

It can be safely predicted that unless the policy of Congress
toward this industry shows a decided change for the better very
soon, it will soon entirely disappear in America. Itisa well-known
fact, that since 1883 the Turopean factories, especially those in
Germany, have heen distributing ever increasing dividends, the
earningsof the larger concernsfor the past few yearshavingamounted
to over 50 per cent on their enormous capital invested. During all
this time the industry in Awmerica has languished. The factories
have been barely able tohold their own and as to making any prof-
its or even interest on the capital invested, that was out of the
question entirely.

The principal causes of the nondevelopment of the industry
in America, under existing conditions, are as follows: First, high
wages; second, greater first cost of plant and larger annual cost of
wear and tear; third, higher cost of coal tar preparations and other
chemicals and materials; fourth, high tax on alcohol for industrial
purposes. Each of these causes will be discussed separately, and
as to their correctness, each reader can judge for himself after perus-
ing the following. All the statements made and the figures given
are the results of actual experience and positive knowledge and are
vouched for as absolutely correct.

First—High wages.—1t must De taken into consideration that in
works of this kind, besides the regular labor engaged in the produc-
tion of colors, a number of mechanics are permanently employed
such as engineers, machinists, carpenters, masons, pipe fitters,
ete. This class of help is necessary to renew and keep the plant
in repair and to carry out the frequent changes made necessary by
improvements or changes in the processes. This class of labar
forms quite an important item in the weekly pay roll. Its remu-
neration is from $2 to $3 per day of ten howrs, while the same men in
German factories receive hut 75 cents per day of eleven hours.
Ordinary labor in Amerien costs $1.50 per day of ten hours, while
the German manufacturers pay only G0 cents per day of eleven
bours for similar help. To more clearly illustrate the advantage
the foreign employer possesses over his American competitor in
this respect, we give under “Kxhibit A” the labor cost of an Ameri-
can coal tar dye factory, with a capacity valued at $25,000 per
month, as compared with a factory of the same kind and size in
Germany. From this exhibit it appears that to produce $25,000
worth of colors the American is obliged to pay direetly for labor
$4,110, while his German rival has the same work performed for
but $1,798.20.

Second—Greater first cost of plant and lorger annual cost of main-
tenance.—In America a plant designed for an output valued at
$25,000 per month will cost:

MANUFACTURES.

Forland and building ... ool $100, 000
For machinery, tools, ete. ... o L 180, 000
For working capital. ... . ... .. il 200, 000
T ————

Total . .eeo i 480’ 000

In Germany the same plant would cost at the outside:

Forland and building .......... ... . L. $75, 000
For machinery, tools, ete........ ... e 100, 000
For working capital. ... . ... ..o ... 140, 000
Total oo 215, 000

This shows a higher first cost for the American factory of $165,000,
which at 6 per cent per annum amounts to an extra yearly charge
of $9,900. If we allow 5 per cent for depreciation on buildings
and 10 per cent for “wear and tear” on machinery, etc., we find
that these items amount to $1,916.67 per month in Americs ang
to only $1,1456.83 per month in Germany. See “Exhibit B.”

Third— Higher cost of coal tar preparations and other chemicals and
materials.—*‘Exhibit D” shows the kinds and quantities of rayw
materials used for producing $25,000 worth of coal tar dyes. It
also shows their cost in Germany and in America under the present
law, and under the proposed Wilson bill. This is the class of raw
materials now principally used by the American manufacturers,
“Exhibit C” shows prices of these products per 100 pounds in
Germany, and in America under the present law, and under the pro-
posed Wilson Dhill. TFrom “Exhibit D” it appears that the mate-
rials used cost 22 per cent more here than in Germany under the
present tariff and under the proposed Wilson bill would still cost
19.75 per cent more. Now as the Wilson bill places coal tar prepa-
rations on the free list, the small benefit shown requires some ex-
planation. By referring to “Exhibit D" it will be observed that
the coal tar preparations, aniline oil and aniline salt, which con-
stitute 60 per cent in value of the materials used, are on the fres
list to-day and are therefore not cheapened by the Wilson bill. In
fact, the only materials cheapened to any extent are the soda
products and naphthol.

Fourth— High tax on aleohol for indusirial purposes.—In America
alcohol for industrial purposes costs about $2.25 per gallon. In
Germany aleohol for industrial purposes costs only about 35 cents
per gallon. It is obvious, therefore, that coal tar colors, requiring
in their preparations the use of alcohol, can not be profitably made
in the United States.

“BExhibit L” shows the total cost of producing and marketing
$25,000 worth of coal tar dyes: First, when made in the United
States under the McKinley tariff; second, when made in the
United States under the proposed Wilson bill; third, when made
in Germany and imported, including o duty of 35 per cent ad
valorem. It is clearly shown that the Grerman-made goods can be
imported, and after paying a duty of 35 per cent, can be sold as
low as the American-made colors. It is obvious, therefore, that if
the duty on coal tar dyes is reduced below the present rate of 35
per cent, the American manufacturers will be quickly driven out
of business. In preparing the Wilson hill the fact was not taken
into consideration that the colors now being manufactured in
America are made from free coal tar preparations, and that those
paying a duty of 20 per cent can not be used. It was evidently
taken for granted that coal tar preparations constituted the item
of chief value in the make-up of coal tar dyes. We have shown,
however, that they constitute only about one-third of the value of
the finished product. The Wilson bill, by putting oll coal tar
preparations on the free list, will permit the use of a large number
of products for the manufacture of a new line of dyes, but only it
the duty of 35 per cent on colors is retained. -

‘We repeat: The Wilson bhill as it now stands means the extine-
tion of every coal tar dye factory in the United States, evenif the
20 per cent duty is honestly paid. But there is a paragraph in the
free list, which in a short time will admit every important coal gar
color absolutely free of duty. The paragraph referred to is No.
366 in section 2: ““Alizarin, natural or artificial, and all colos or
dyes, commercially known as alizarin colors, or dyes’’ Under
this provision every color or dye of any importance will be rebap-

B SR St oy
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tized and become comumnercially known as alizarin color, or dye,
Why any product should be admitted under its commercial name
s incomprehensible and requires an explanation. This is a vicious
aftack on the American color industry, and if allowed to stand must
be followed by disastrous results, no matter how high the duty on
colors may nominally be. .

1f it be destrable to retain and develop the coal tar dye industry
in America, the present duty of 35 per cent must not be disturbed.
All coal tar preparations, not colors, or dyes, should be made free,
and the words “‘and all colors, or dyes, commercially known as
alizarin colors or dyes” should he stricken out of paragraph 366 of
the Wilson hill.

Lxnmsmr A.—Tuble showing employecs needed for a coal tar dye Juctory
having « capacity vahied at $25,000 per month.

MONTIILY WAGES IN~

EMPLOYEES, i
gt‘;‘;ttgg Germany.
Total wages per month $4,110,00 | $1, 708, 90
4chemists....... 700. 00 400, 00
2clerks. . 200, 00 100. 00
Gmen...... 2,230, 00 9D, Of
5 foremen. . 250, 00 150. 00
1mason,.... 75, 00 19. 50
2 carpenters. ’ 130. 00 30,00
1engineer, ... | 5, 00 35,00
2 {)ipe fitters 120, 00 39.00
1blacksmith.. .. 45,00 19.50
2 night watchmen. ! 110,00 30.00
2tegmsters. ... . 90, 00 3L 20
L 70 T 63, 00 26.00

|

Exnisrr B.—Table showing cost of coal tar plant designed for a
monthly output valued at §25,000, also showing the monthly cost
of depreciation of buildings and wear and tear of the machinery, ete.

COST OF PLANT IN—

f
f
|

|
i
|
|
|
|
i
|
);
|

|
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Exumrr D.—Table showing the quantity and cost of yow maleriais
used for the production of 825,000 worth of eoal tar dyes.

COST IN~

MATERIAL. America, !

used.

Indor
1

Germany,

J
1‘
Pounds i
I
}

MeKinley
taritl

Sulphurie aeid
Muriatie acid
Nitrie acid.
Common salt

47, 51

e
Al 24
262, 50

1760

27,00

270

404,24

Soda ash.. ... 6, 36

Nitrate sodu. TO0. 4

Zine........ 230, 00

Benzole. ... £, 10 8,
An!l_imx oil.. i £, 262,00
Aniline salt .. .. 5,400 1 T8, 00 0735, 00
Beta naphthol 10,026 | 1,232.46 1 1,040,08
Benzoleacid...... .............. 30 | 12,00 12,00
'I‘ntul....““...............l IR, B30 14,717,831 | 12,980 52

it
It
{

114, 75% i 1005,

Exurrr B-—Table showing total cost of producing $25,000 worth of
coal tar dyes in America as compared with equal quantity produced
abroad and imported,

COST WHEN MADE IN!
UNITED STATES— |
i

E Cost when

e e — i mede in
Germany

Under Mc- | Under pro-{l  aad im-
Vil-i  ported.

[Kinley tar-iposad
i son hill, H

Raw materials (see ** Exhibit D)

interials (see " Exhibit D) ... ] $15,007.05 | $14,717.31 »: $12,289, 52
Deprecigtion and wear and tear (see “* Ex- !
hibit B oo o e 1,916.67 1,016.67 l,l 1,145, 83
Expense for steam for power and heating...  1,000.00 1,000.00 1 1,000, 00
Incidentals........ PAN.00 G00. 00 1 400, 60
Labor (see ** Exhib 110 4,110.00 ’[ 1,798.20
Total cost 22,243.98 ” 16, 033. 55
Duty, 35 per cent ad valorem. ... o e [ 5,820,534
Selling expense 10 per eent 2, 500. 00 ;‘5 2, 500,00
Aggregute cost P28, 088.72 ¢ 24,953, 89

......................... 24,743.98 |
! i

gtr:\’ttgf Germany,
- SR ,«4‘_..(”__,» N
Total cost of plant.......... 3480, 000. 00 { 3315, 000, 00
Forlond and buildings. . .ooo.o oo 100, 000, 00 75, 000, 00
For machinery, tools, cte.. .1 180,000,000 ) 100,000.00
For-working capital 200, 000. 00 | 140, 000. 00
Total monthly eost for depreciation and wear and
BT, L0667 1 1,145,83
Depreciation per month on land and buildings at rato i
Of 5 per cont Per ANNUM . ... oiveareer e canes 416, 67 312,50
Wenrand tear per month ont machinery ot rate of 10 per
Cent Per ANNUM. .. ieet et i e aeaan. ., IO 1,500. 00 833,33
L.

. . . . 3 vv >
Exmsrr ¢.— Table showing principal raw materials used in American
eolor factories, giving prices for same here and in Germany.

PRICE PER 100 POUNDS IN CENTS IN—

America. g

MATERIAL, I

Under Under | Germany.
MeKinley roposed

tariff.  (Wilson bill.
Sulphuric acid. " 5 0 .-
Yurintie acid : 10,0 100.0 5.1
Nitrc i, 50,0 0.0 0
[omamon sa : 7.5 75 125
T : 30 330 %9
Trow 10,0 0.0 100
(irasngs, 60, 0 0.0 4.0
Shdae sudn. 350.0 300, 0 25,0
... 180.0 168.0 130.0
Frute soda. 7. 0 75,0 510.0
Benzaie. 450.0 395.0 300, 0
An?lyi?m" 700.0 700.0 700,0
At o L30.0] L3000 1,200

Bety o Llt . 00| L2w0! 1,200 |

Tonpephithol 12300 10380 a1, 0
it acd. £10007  LW00.0) 40000

M\ﬁ b

45254—arre 1905—pr 4—08~——31

|
5
|

Among the innovations in this industry that have
come into special prominence since the census of 1900,
although they originated much earlier, are the sulphur
dyes.  According to Matthews'—

The original representative of these colors was discovered a num-
her of years ago, in 1873, by Croissant and Dretonnidre, and it was
given the nameof ** cachou de Laval.”” Tt was prepared in rather a
peculiar manner hy the fusion of organic vegetable matter, suchas
sawdust, ete,, ‘with sodivm sulphide and sulphur. The resulting
product was a porous, lumpy mass of 2 hrownish black color and
readily soluble in water, and decomposing in moist air with the
liberation of some sulphuretted hydrogen. It was found that un-
mordanted cotton could be dyed by this substance a brown calar,
though the dyestuff, it is true, had but dight tinctorial properties
compared with the other artificial dyes, yet the color abtained with
it was very fast to washing. Tt was on account of its fastness that
the new coloring matter received a considerable amount of atten-
tion. The general method of applying the dyestuff was to boil the
catton material in a solution containing the eoloring matter together
with a rather large proportion of common salt.  This was for the pur-
pose of foreing on the fiber more color, as otherwise it took a very
large proportion of the dyestull to produce any depth of color

Sven under these conditions, however, the dyestuff does not ex-
haust from the first bath to any grent degree. Dy after-treating the
dyed color with a solution of potassium bichromate, the intensity
of the color is somewhat enhanced and the general fastness of the

1Tournal of the Tranklin Tnstitute, 1905, vol. 109
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dyestuff isimproved. By a similar after-treatment of the color with
bluestone or copper salphate, the fastness of the dyeing to light ap-
pears to be somewhat increased.

It was also found that eachon de Laval when dyed on cotton acted
as a mordant toward a large number of other coloring matters, such
a8 mogt of the common basic dyes, the vegetable dyewoods, and the
alizarin dyes. ‘The shades obtained with the basic dyes, however,
are not as fast to washing as the original eachiou de Laval, also those
with the vegetable dyewoods are not so fast to light; but the shades
obtained in conjunction with the alizarin’ dyes are as o rule fast to
both washing and light.

Owing to the small tinctorial powers of cachou de Laval, it never
became of much commercial importance in dyeing. It was looked
upon chiefly as a curiosity among the artificial dyestuifs, particu-
arly on aceount of its peculiar method of manufacture.

A number of years passed before the sulphur dyes received any
further development. Tt was not until about 1893 that the French
chemist Vidal publicly announced his discovery of a black sulphar
dyestuff which he called ‘Vidal black.” This coloring matter was

ade by fusing para-amido-phenol with sulphur. The product
obtained was of uncertain composition, hut was found to yield black
colors on unmordanted cotton, and was especially characterized by
ite great fastness. ‘The dyestuff, however, was liable to decomposi-
tion on exposure to the air, and presented certain practical diffi-
culties in dyeing so that at first it was not received with much favor.
A number of years passed in the development and perfection of this
coloring matter and a study of its properties and possibilities, until
it had passed beyond the stage of experiment and finally attained
commereial suceess. This led the attention of other dyestuff
chemists, especially those of the large German color factories, to
the investigation of the sulphur dyestuffs, with the result that great
activity was soon displayed in the preparation of new colors, and
the purification and modification of those already known. A large
number of these dyes have appeared in trade during the past five
or six years, and the range of colors has been so extended as to in-
clude various ghades of black, hrown, blue, green, olive, yellow,
and orange colors; ared color among the sulphur dyes is still lacking,
the nearest approach being the so-called orange, and certain very
red shades of brown. All of these colors are applied in about the
game manner and are only used on cotton, giving shades which are
very fast, especially to washing and acids, and on this account are
very desirable products.

The sulphur colors usually appear in trade in the form of blackish
lumps, which are hygroscopic and rapidly deteriorate on exposure
to the air, especially in the presence of moisture.  On this account
the dyestuff should be used up as soon as possible after the package
is opened. Recently, however, some of these dyes have appeared
in the form of dry powders and are not so hiygroscopic, being mixed
with same suitable dryer, and consequently are not so Hable to de-
teriorate. The manufacturers also scem to be preparing these dyes
in a much purer and more concentrated form eo that their tinctorial
power is considerably increased. The sulphur dyes nearly all
smell more or less of sulphuretted hydrogen, especially when mois-
tened or dissolved in water; they also, as a rule, contain more or less
sodium sulphide.

Bome of the sulphur dyes may be dyed directly on cotton with
nothing but the solution of the coloring matter; in other cages,
however, a considerable amount of eodium sulphide must he added
to the dye bath for the purpose of bringing the dyestuff into praper
solution; there is aleo added some soda ash for the purpose of cor-
recting any hardness which may be present in the water and which
would cause 2 precipitation of the coluring matter. In general,
these dyes ave applied in about the same manner, as regards the
manipulation of the cotton materials, as when other dyes are em-
ployed.  Care must be taken, however, in mogt cases, not to have
any copper or brass fitting present in the dyeing vats, as the dyestuft

is decomposed by these metals; ivon and lead, however, may he
used without danger. Some of the dyes require an alter-treatment
with certain metallic salts, especially potassium bichromate or
copper sulphate, in order to yield the full development ang fagt-
ness of the color.  In their general fastness they far surpass the othey
colors available for cotton dyeing, and are comparable in fastnesy
ta indigo and aniline black. They are especially suited to the
dyeing of material contained in cotton and woolen fabrics, where
the cotton is dyed first and the wool is afterwards dyed in acid batps
as these colors will stand the treatment with hot acid baths. Thé
dyestuff does not cause any injury to the cotton fiber, though the
dyed goods should be carefully washed in order to eliminate ajf
excess of sodium sulphide, the retention of which by the fiber woulg
eventually cause a weakening; but beyond this the dyestuff itgelf
does not weaken the goods.  One drawback to these colors, however,
is that in dyeing them the cotton is liable to become somewhat horsh
to the feel, although the fiber may be softened by suitable treatment
with oil or soap baths. The sulphur blacks are especially adapted
for the dyeing of fast blacks of hosiery, as also are the brown colors,
as the dyestuffs stand the repeated washings and the effect of the
acid preparation to which the color of hosiery is subjected.

It is interesting to note the consumption of the
products of the dyestuff industry at the different cen-
suses. TFortunately this may be done with the aid
of the following tabular statement from Bulletin 74
of the census of 1905, which shows the cost of chem-
icals and dyestuffs used in all textile establishments
(exclusive of shoddy and felt hat mills) and inde-
pendent dyeing and finishing works in 1890, 1900,
and 1905.

Cost of chemicals and dyestuffs wsed in all textile establishmenis:
1890 to 1905.

1905 1900 { 1890
Total..covvannenn. e, $26,082,610 | 25,302,573 § $19, 086,663
Independent dyeing and finishing estab-
lishments................. .1 10,587,319 | 10,607,621 | 8,407,603
Other textile establishments 16,005,300 | 14,724,052 | 11,278,070
Cotton manufactures?t,... 4,573,375 5,718,107 4,260,773
Wool manufactures 2.._.. 9,177,681 7,083,684 | 5,880,012
Hosiery and knit goods. .. 1,677,252 1,023,161 564,053
Silk manufactures. .. .....eaeoa... een- 666,992 3 558,552

1 Incindes cotton poods and cotton small waces.

2 Includes worsted goods; woolen goods; carpets and rugs, other than rag
felt goods, and wool hats.

¥Not reported separately in 1900.

Rather more than one-half, in value, of all the materials reported
as consumed in 1905 by independent establishments consisted of
chemieals and dyestuffs. Inasmuch as the value of such articles
shows a positive decline since 1900, although the work done by
these establishments, being of the same character and presumably
divided as to the amount of each particular process in fairly similar
proportions, has largely increased, it seems a reasonable inference
that the average price of those materials decreased but that the
quantities used increased.

Table 91 sets forth the imports of dyestuffs for
consumption during the years ending June 30, 1891
to 1905, as taken from Commerce and Navigation 'of
the United States, published by the Bureau of Statis-

tics.
-

tPage 206,
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O e \ ] : - - . ;
Tapre 91.—DYESTUFFS—IMPORTS ENTERED FOR CONSUMPTION: 1891 TO 1905,
WooD EX’II‘RACTS AND DECOC- l; }
LOG . TIONS OF TLOGWOOD CAMWO . |
VEAT ENDING AND OTHER DYEWQODS. | o ii FusTiC. s
JUNE 30~ Ve | i :
J S U | — RS S .
e o | | \ ;
Tons. Value. Pounds. Valhe. 1-[ Tons. ’ Value. ] Tons. Valge, | Tons. | Value. )y Tounds. i Vaulue
B T i I
S e _—A_.h...,‘ .............. e e T U — H SR
84, 381 81, §§2 Qa‘21 3,280,227 275, 802 ‘3 %230 9,100 " §142, 841 | 1,002 298, 060 l] 402,241 $37,880
(10,2‘)7 1,238, 50 4,227,007 325, 576 20 3490 ¢ Y i 9 5 v |
56,404 | 1,218,034 3,757,230 | 287,723 20 i 8 40 125,067 | ) *’ 181 270,60 24,507
53,700 | 1,313,376 LETHL| 106307 o s 10,203 | 165,807 | 410 il I 5,41
oo 1478 618 3565 297 ot1 Suh i 5,770 4',‘1(1;) 12t 309 | 347 4, 4£26 { 151,121 12, 666
60,0831 L 478,018 4,005,277 | 201,762 2 1,675 7,200 0, 606 | 553 12356 1 148024 13,120
46,074 522,000 4,000,416 | 287,120 5 3748 6,842 90,389 | 1,185 n&,m | 57 0! 250
%, 102 611,010 Bag,a02 | 27, 7,918 102, 473 i3 S0327 (1 G, 504 10m
SN 547 34 3112 558 . 9,924 137, 6 2,726 33, 475 ('(n,‘tl.» 4,705
7,518 odn. e 3,118,058 9,198 131, &34 ] 103976 | 36, 487 2,919
15,100 28, 404 3,420,270 4, 440 0, 20,067 | 20, 35} i m‘,m, 3,044
o, 480 87,901 2,804,875 7,140 83,64 1495 | 151,849 4403 29064
58, 625 i 740 3,221,005 4,353 50, 56 10128 1 101,188 0,500 4779
o108 748,550 3,480,032 5310 11;1,8(;; 300 ‘:Al;u 47 117 2645
¥: 3,121,2] 1618 51, %709 | Mg, 3558
36,167 459,824 3,686,730 4,371 59, 849 17,700 | 3,75
‘ . |
‘ : S SR I Sy —
i i { ‘ !
) | ]] ? | j MADDER OR ML’N-) % safl
GAMBIER, OR TERRA { JEET, OR INDI- i afflower
! JAPONICA. CRUDE INDIGO. INDIGO CARMINE. | EXTRACTS OR PASTES | Subisgl- | I A% ‘mapbem, || g and ex-
YEAT ENDING } OF INDIGO. 1 tutein- | GROUND o | Orchiler | trctof
SUNE 30— digo PREPARED- »‘oro}nlhquul‘ saffron and
. S —— | A ,M,.___._,_!______,___,_wm,_ﬁ_,h_,« e (val e "\ (vatoe,. | s‘(‘ﬁ.{(‘“
- : - | — R ke
i‘ Pounds. ] Value, Pounds. Value. 1 I’Ounds.l Value. [ Pounds. | Value | Pounds. | Valoe, {? (value).
| o — - : : |
H i Tm— H T T
97,610,504 | $1,343,604 || 2,080,500 | 1,600,805 | 98,175 | $33,145 |  8SL0 52,2 ga6 1 673,20 y '
608,405 | LOGYO43 || 2460635 | 1772800 | 23,600 [ 25630 || Sguxhg? Sdm e (.:ii' 20 i).f o %\ i ! ]
35,762, 646 1,305,408 || 5,226, 314 3 137,511 || 29,687 | 33304 | L,aIns35 | 10347 | 27087 633,970 m 720 | f 28 37 607
26,408,458 | 981,328 || 1,717,633 218,580 || 12604 | 16,007 || 629098 | 5 [ 4,935
20'022,603 | 063,255 || 341153 Vool bl awesl v Al M LR, '254‘11 I i i
32345950 | 1,108,611 || 2,707,098 | 1,571, 340067 | 47300 | a6 | 2! Y 76
4340,555 | 00501 || 3, 0101305 11'5’5%{ o0 s 5.5}2% ‘ e ‘ e is
A2335 80 | 1,021,288 || 3,058,787 | L807,336 | oGt | 26643 | 10816 ;’ 0F i, 483
38,123, 478 754,407 | 8127,182 | 1,008,583 || 175051 17172 | 12,908 32,477
38, 857, 515 006,282 || 2,747,043 | 1,446,400 || 18.20%] 15767 |l 5860 7 14500
26,811,197 824, 44 3,130,003 | 1,402,804 || 1,001 | 9,780 | 11,320 | 42 502
29,508,836 | 1,165,081 || 2,057,673 | 1,035,080 || 15535 | 13,401 | 6,615 | 5,005
42710, 254 2 042 036 amorl | L2ozae o 22300| 1700 | 9,706 | ! 40 3, 554
98, 387, (08 274,048 | 5,040,612 | L282407 || 18731 13,773 ) oT3 56,028 43,145
3192, 891 Y 112,660 || 4,830,955 873,781 } 24304 18520 || 3841 34,205 [ 60,132
i tALIzAmN, NATURAL | i - ll
OR ARTIFICIAL AND l’ i
DYES COMMER-[ :
s | ALIZARIN  ASSIST- [ [
v sl Coal tr | "ANTOR SOLUBLE { ALIZARIN AssisT- || PEXTRIN, BURNT
COCHINEAL. 011, OF ANTLINE. ALIZ4 OW, |: colors 0r Il Gru, OR OLEATE |  ANT, ETC., ALL || STABCH GUM SUB-
YBAR ENDING Salts of | ORANGE, GREEN,)| dyes, not.| opgopa,ORTUR- | OTHER \| BTITUTE, O BRIT-
D B anilino BLUE, BROWN, AND | 8]’)(’&1““}' L KEY R’El'; (:JIL- ;! . i ISH GUM.
g (value), | BLACK. INCLUDING || provided ; i
EXTRACT OF MAD-| for : v'i
DER. (\'ulue) . i 11
s+ . ] —e e e SO —— — e ._,—_,,‘,.,_,"4*.“ R e A e e | e ey
Pounds. | Value. J Pounds. | Value. Pounds. | Value, | Gallons. { Value, { Pounds. | Valne. 1 Tounds. 1{ Vulue.
86,707 | $19,035 f 1,480,008 | $200,662 || §713,732 || 3,443,207 | 674,101 ’ {147 | 717 f £, 319, 352 3 $212,008
230,080 | 55,883 || 1,428,070 | 253,248 || 530,477 | 4,838,220 | 1,020,123 Db | oomn TR | 14408
e.ola | oo LALSE| ds ) gnnl | AT ' B AN s
2 815 j ’ 95, 575 || 3 RNt 577 0 noss Al | 19190
130,205 | 37,285 || 1,315,034 | 143,42 (| 548 110 | 5 287,720 s 7] G A !
0, 22 | 50,088 || 1,304,074 | 164,208 662, 450 | 6,154, 156 31,62 ]
137, 261 9884 | 6,160,018 | 1,023,425 || 3,163,182 ... ......L. S7a, b |7 T124) 780
158, 055 ! 5,871,962 A alTan s | 108,010
L e i e
58, cresenaas i, 000, 552 9, 47
114, 414 , "'143, 208 3 i 4,046,986 164,120
199,821 | 24,805 177,415 || 631,467 |, G, 530, 083 ‘s Lun, bo7
15,714 | 24215 167,076 1| 789, 553 | 4,307, 428 ' 660, 464 L1407
102,302 | 64,240 || 2/938/840 | 200560 [| 636,184 (| 4,666,007 | 636, 418 | 1784081 131,060
86535 | 36,570 || 3362480 | 200,385 || 712,025 || 4,076,578 | 625,07 | 64 (|- w ; 4,0 n0,102 | 198,779

Crass XIL.—TaNNING MATERIALS.

The class of tanning materials includes the ground,
chipped, and comminuted products of oak, chestnut,
chestnut oak and hemlock wood or bark, palmetto
roots, sumac leaves, and the fluid or solid extracts
from these materials or from quebracho wood and
quercitron bark or other tannin-containing materials;

tannage solutions.

products.

tannic or gallic acid; and chrome tannage or other
The statistics presented in Table 92
show an increase in every item for the census of 1905
as compared with that of 1900, the largest increase in
amount being in capital and the next largest in value of
In common with most of the industries
shown, the increase in capital is replesented by a much
larger pelccntage than the increase in value of products.




Tanie 92, —Tanning  maicrials—eomparative  summary, with
amount and per cent of tnerease: 1905 and 1900,
R S eSS A
|
I Per cent
rense.
| 1903 et
Number of establishments....... ‘ 47 4 2.4
gn ftal. . " $7,306,313 374.4
Ralaried officinls. clerks, ote., ; I
number. ..., : i 64 [1 104 16?.5
Salaries.... ..., ! 876,025 || $184,447 242.0
Wage-e(rners, everage 01 ‘, 604 i 1,337 1.3
Total wages. ... 4 i 8581, 114 5503
Miscellunenns ex 33 | 1 3439, 059 550.0
Cost of materiul 04 | | 82,887,341 220.0
Value of produe ! L2841l 83,102,306 227.8

The statistics of Table 93 show an increase in every
item for 1905 as compared with 1900 except in the
quantity and value of ground bark, ground sumac,
hemlock extract, and sumae extract, and in the value
of ““all other products.” The largest increase in both
quantity and value is found in the item of ground and
chipped wood, in which there was an increase of
636,858,006 pounds, or 336.4 per cent in quantity and
of $6,370,904, or 336.6 per cent in value, but it will be
observed that these figures are based on reports of
estimates of materials used. The next largest increase
is found in oak and chestnut extract, in which an
increase of 121,846,126 pounds, or 351.4 per cent, in
quantity corresponds with an inerease of $1,750,065,
or 264.7 per cent, in value. As shown by the table
the proportionate increases and decreases in quantity
among the different products are remarkably consist-
ent with the corresponding inereases and decreases in
value. It is believed that it the returns of the indus-
try in tanning hides could be obtained in detail, the
quantity of tanning materials, and especially of tan-
ning lguors used, would be greatly increased, since
many establishments in this industry manufacture
their own tanuning materials.

Tasir 93.—Tanning materials—quantity and value of products:

1505 and 1900,

1905 ' n 1900
S ] IO .
KIND, i i |
Quantity oo 0 Quantity 5
{pounds; . Value, 11 (pounds). | Value,
i !
e AP =8 A et s bt i b . | et et e 6 ey kAR - B !
Totab.ooeoooiiin 1,132, 307,832 i$13,043,190 1 424,120,020 [ $5, 548, 522
Groumd bark.. ... .. 174,847,272 © 120,460 | 2136, 380,000 | 1006, 195
Ground and chipped wood .| 9526, 147,006 | 88,263,884 | 4149, 2K0 000 | 41,832, &0
Ground samac ..., 5,129,333 63, (30 9, 528, 500 114, 66
Hemlock extraet s 18,533, 450 404, 619 35, 691, 820 572, R82
Oak and chestnut 156, 520,123 [ 2,411,184 34,673,097 661,119
Sumne extr J13, 610 | 43, 0 4,340,742 103,085
Tannic nel } 200,136 (5) | Q]
Tanuing liqw boL,0018, 821 | 353,143
All other produet 4 611,408 L. .. 1,154,618

M Tnelindes 36,553,420 pounds, with an assigned valae of 818,277, consumed in
establishments where manufuctured; and also the tanning materials produced
by establishents engugred primarily in the mangfacture of other proguets.

£ Inedudes 109,352,000 pounds, with an assigned value of $546,760, consumed in
ostubdishraents where manufactured; and also the tanning materials prodoced
by establishments engageed primarily in the manufacture of other produets,
. S Ineludes 826,181,300 ponnds, with an nssigned value of $%,25) 813, consumed
inestablishinents whers anufactured; and also the tanning materinlsproduced
by t-;ﬂ Nishx’m)um engaged prituarily in the manufacture of other products.

stimuted,

8 Included in “*all other produaets,”

MANUFACTURES.

Table 94 shows that the principal increases in the
number of establishments at the census of 1905 as
compared with that of 1900 were in Virginia, North
Carolina, and Tennessee, and the principal decreaseg
in Pennsylvania and New York. Practically all of
the gains were in the Southern states, which in 1903
contained more than half of the establishments of the
country. Virginia ranked first in 1905, and Pennsyl-
vania first in 1900.

TasLe 94— Tanning materials—number of establishments, by stateg:
1905 and 1900.

STATE. 1905 | 1900

JR—— o pa—

United Btates. ..o 151 247

{07807y 110 S
Connectleut. ..
Florida.......

Kentueky. ..
Maryland._....
Magsachusetts..
Michigan.......
New Jersey...
New York.,..
North Carolini
Pennsylvania
Tennessee. .
Virginin. .

West Virgini

1 Inciudes 4 establishments engaged primarily in the manufactore of other
roducts.

v z2Includes 14 establishments engaged primarily in the manufacture of other
products.

Virginia and New Jersey, which shared the second
place in 1900, passed to the first and second rank, respec-
tively, at the census of 1905. North Carolina, which
did not appear at the census of 1900, Pennsylvania,
which stood first at that census, and Tennessee, which
was in the sixth rank in 1900, now share the third place
in rank.” West Virginia has held the fourth rank at
both censuses. Massachusetts has passed from the
sixth to the fifth rank. California, which held the
fifth, Florida the sixth, and New York the third place
in 1900, now share the sixth place in rank. Connecti-
cut, which did not appear in 1900, with Kentucky and
Michigan, which both held the sixth place in 1900,
now share the seventh place in rank.

Tanne 95.—Tanning materials—value of products, by states: 1905

and 1900,
STATE. 1905 1900
United SEATBT . o aeirecveaieae e e reeineenas $5,673,100 | $3,108,872
Massachusetts. ..o i e 204,726 Q]
NOW JOTEOY o+ e vee oo seem e v nnas 938727 309,481
NOW Y OTK . e vt titine et aemaaeaesaam s aaaanen 1 301,756
North Coroling. oovioiiiiioiin e 634,128 |...... Ty
B Y R Y Y 482, 862 753,18
Tennessoe. . ettt ae e aaanaen 720,256 (U] o
Virginia.. .. 730,144 270'565
West Virginfa... 240,965 ‘32"865
All other BLates3. . oo iiiie e et arancareennaaeeaen 2,302,204 951,

1Included in “*all other states.” : s a

3 Ineludes in 1905 California, Connectieut, Florlda, Kentucky, Michigam, ’;1‘:1
New York; in 1800, California, Florida, Tllinols, Kentucky, Maryland, Massat
setts, Michigan, and Tennessee.

The statistics of Table 95 show that as measured by
the value of products in the states which are reported
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separately at each census, Virginia, which stood second
in rank at the census of 1900, stands first at the census
of 1005, - Tennessee, which was combined with “all
ather states” in 1900, now ranks second, and North
Carolina, which did not appear at the census of 1000,
ranks third, At the earlier census the value of the
product of “all other states” exceeded that of any
single state specially enumerated. This condition was
still more marked at the census of 1905, notwithstand-
ing the fact that the returns for Massachusetts and
Tennessee were shown separately, because of the
increase in the number of establishments in these states.

The table also shows for those states whose returns
have been presented separately at each census that,
while there has been an increase in the returns for
Virginia and North Carolina, there has been a decrease
in the returns for New Jersey and Pennsylvania,
Inspection of the returns of the individual establish-
ments shows that the decrease in New Jersey and
Pennsylvania has been due to the growing remote-
ness of natural raw material.

Tanne 96.—Tanning materials—quantity and cost of prineipal
materials used: 1905 and 1900,

KIND. 1905 1900
Uemlock, oak, and chestnut bark: !
D OENS . e e e oo ane s n et amie i 48,408 03,104
08 e e et e e e area e $706, 805 $436,071
Wood:
LS 4 247,205 27,813
[ O R R 8750, 591 386,728
Quebracho wood:
TONB..vnen.- I 4,904 0}
05t 816,817 |...........
4,476 11,538
$03,959 $176,353
$466,910 $155,469

3 Included in ““ ull athor materials.’’

The statistics of Table 96 show an increase at each
census for every item except sumac leaves, which show
o decrease in both quantity and value. The general
increase is in accordance with the increase noted in
the value of products in Table 95.

It is evident when we consider the nature of this
industry that a complete presentation of it ean not be
made for several reasons.  In the first place, logwood
and other materials of the dyestufl industry are used
to a certain extent in treating leather, but as there is
no information at command by which to determine
what portion of the logwood is used in each industry,
the whole has been accredited to dyestuffs. Some
tanning materials, on the other hand, are used in dye-
ing textiles, and as in this instance also no separation
can be effected, they are all included in the class now
under treatment. This constitutes an offset in the
hookkeeping. A more serious difficulty is met with
in the production of tanning materials in tanning fac-
torles In which they are consumed in further manu-
facture,

The extent to which tanning materials from all
sources are used in the manufacture of leatheris shown
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in Table 97, the data heing tuken from Census Bulle-

tin 57.

To—Tanning muterials vsed in the
1905 and 19001

TapLr 9 newafuctire of feather:

1005 1900

KINI, &
|
Hemlock burk: i i
COPdSa e 1000328 | 1,170,131
Cost Ll SN AT | ST, 347,942
Ouk bark: i i
[ R U : 72,060 | 448,431
st RSN Vgn,oa o | 83,174 005
Oak bark extract: 1 |
Barres. . .. boopgaon 54,98
> JOBILB00,305 1 §5650,065

), 487 143

ng. -

LCensus of Manufaetures, 1903, Bulletin 57, page 57,

Examination of the data given here shows that the
statement made at the census of 1900 practically holds
good to-day. It was as follows: ! '

The early tanners were conservative in adopting new processes.
Various tannages and substitutes for oak and hemlock bark, which
furnished all the tannin of former years, have come into wide use.
Standard tannages are now made from hemlock and oak barks, from
their extracts, from gambier, sumac, and quehracho, and from chem-
icals, Mechanical devices have shortened the time required for
getting good results, hut the tanner is constantly on the alert to
secure something that will diminish the number of weeks he is com-
pelled to wait while his hides are assimilating the liquors in which
they are placed. Some such shortening process as that employed
in the manufacture of kid or moroeco is confidently anticipated by
manuiacturers of sole leather, calf, upper, ete.  In the case of kid,
hyposulphite of sodium added to the chromiunt compounds makes
the tannage more permanent, while the desired results are obtained
in a shorter time, To this discovery is due the sudden growth of a
most important branch of leather manufacturing.,

Notwithstanding the numberless inventions that have to do with
the chemieal side of tanning, hemlock and oak hark still furnish the
great bulk of the material upon which the manufacturers of leather
rely for their tannin.  This is accounted for by the practically un-
Hmited supply and the satisfactory results obtained through their
use. Inventive genius has exbausted almost every expedient for
getting the last particle of tanning material from the bark, so that,
whereas not long ago a large percentage of tannin was lost io the
manufacturer, he is pow able to utilize practically all that the bark
is capable of yielding.

The process of chrome tannage above referred to is
described by Thorp? as follows:

Chrome tannage, or tawing with chromium salts, has been chiefly
developed in this country and is now in general use here. The

principle of the process consists in precipitating an insoluble chro-

mium hydroxide or oxide on the fibers of a kin which has been
impregnated with a soluble chromium salt, usually potassium
bichromate; basic chromium chloride, chromium chromate, and
chrome alum are also used. The skins, having been limed, un-
haired, fleshed, bated, drenched, and scudded, are worked in a
solution of potassium bichromate to which some common salt hag
heen added, together with one-fourth to three-fourths of the theo-
retical amount of hydrochloric orsulphuric acid necessary to liberate
all the chromic acid (Cr0,). After several hours, when the skin
shows a uniform yellow color when cuf through the thickest part, it
isremoved, the excess of water pressed out or drained away, and the

1Twelfth Census, Manufactures, Part 111, page 716,
2Frank HMall Thorp,” Outlines of Industrial Chemisiry, 1905,
page 540.
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skin worked in a bath of sodium bisulphite (NaI1S0,), or thiosul-
phate, to which has been added some mineral acid to liberate the
sulphur dioxide:

(1) KyCryOp42 HOl=2 KCI4+H,04-2 CrO,.

(2) Nay$$,0,+2 HO =2 NaCl4-1,0-4-8 480,

(8) 2 CrO,-+3 80,43 Hy0 =3 H,80,4Cr,0,.

The chromic acid is absorbed by the fiber and is later reduced in
situ by thesulphurousacid, Itisnecessary touseastrongsolution of
the reducing agent, so that the reduction may be fully accomplished
before the chromic acid has time to “bleed’” from the skin. The
strength of solutions recommended vary somewhat in the various
processes, but are nsually made from 10 to 30 grams per liter for the
bichromate, and 30 to 50 grams for sodium thiosulphate. Caleulated
on the weight of the skin, from 4 to 9 per cent of hichromate, and
ahout 15 per cent thiosulphate are usually employed.  The amount
of chromic acid fixed on the fiber is about 4 to 6 per cent, caleulated
a8 bichromate, KyCr0;.

MANUFACTURES.

Chrome leather is tough and resists moisture very thoroughly,
On this latter account, skins which are to be dyed should he intyo.
duced into the dye at once after reducing and washing, for if allowed
to dry thedycing isincomplete. Theleathermay beheated to80° ¢,
or more without injury, and hence can be dyed with some of the
alizarin colors. It isaveryrapid process, the time of steeping in tiie
chrome bath being only a few hours and even less in the reducing
bath, Itisaverylight tannage, and on thick skins has consideralle
tendency to contract the fiber, and so is not used for sole or upper
leathers. Tt is chiefly employed for glazed kid, calf kid, and glove
leathers. The tanned or colored skins are oiled and stuffed hoefore
drying.

Table 98 sets forth the imports and exports of tan-
ning materials for the years ending June 30, 1891 to
1905, as taken from Commerce and Navigation of the
United States, published by the Bureau of Statistics,

TABLE 98.—~TANNING MATERIALS—IMPORTS FOR CONSUMPTION AND DOMESTIC EXTORTS: 1891 TO 1905,

]
i . DOMESTIC
1 IMPORTS. EXDORTS.
{ —
s | |
CEAR | ! | Ot}iernrti-
. i i 3 0- y i D ot 8 clelin
ENDING } Sumne, extrect of. ; Sumae, ground. Sumag, gpggfmui e | Hemlock bark. ],};&11%%1\ ]t“,f;f,“ﬁfn?gg,‘;' Hemlock | crude stato Bark
JURE 3H)— ! ] and used in ark and
i other | tanning, Iextmct_s
L | . o -~ extracts| not spe- or:ctinnmg
: ] | ; | } (value). | ciplly pro- || (value).
¢ Pounds. } Value. ' PYounds., | Value. | Tounds. J Value, ’ Cords. | Value, | Pounds, | Value. | Pounds. Value. v(l‘(}r?ﬂlg”
! ! | .
{ | : i :
! |
2,300, 028 11,412,207 | 8235, 720 1 2,053,202 | $65,802 | 57,255 | $274,426 { 768,710 $14,058 | 3,310 1 3220 ... ...... ’ $2, 003 $241,382
1,402, 089 10,522,614 | 225,801 | 2,841,200 60,037 | 83,010 1 256,346 |........ ..l 12,973 408 |... . 1,018 239,708
2,850, 210 14, 363,422 ( 289,953 1 3,817,568 70,152 | 50,680 | 241,244 | | PN 672 . .. 8,361 232,209
1,277, 6040 8,315,551 | 191,333 970,207 21,427 | 46,173 | 212,350 |... 10, 630 271,236
12,243,216 | 230,541 | 2,203,645 40,021 | 47,286 | 230,043 |. 16,629 290, 362
18,340,233 | 231,324 0 1,027,824 1 24,801 g64 | 214,801 23,499 354,007
[ 18,530,104 1 245,902 | 2,117,430 | 80,554 PN 241,970
8,836,117 | 121,401 | 8,754,307 62,653 320,004
14,156,344 | 202,605 | 3,011,810 | 42,207 .. 369,603
10,044,001 | 233,846 1 1,048, 0,800 |.......feeesiiienn L. 376,742
3,178 0,033,746 | 170,801 ) 1,422,822 | 26,138 | 16,749 3,313 |..... 46,730 386,
1,431,354 5,375 | 13,047,240 1 200,324 1 1,204,080 1 20,886 | 24,001 1 103,930 |..... 82,913 288,012
1,356,020 | 50,081 ; 13,600,280 | 196,200, 1,131,020 16,553 | 17,041 75,283 |..... 56, 592 239, 786
1,341,762 50,045 | 18,007, 431 ( 200,450 | 2,600,036 38,723 | 14,147 63,632 |..... 92,9019 201,783
1,213,454 | 88,572 ) 16,413,560 X\ 235,403 | 3,745,016 | 51,162 | 13,492 64,008 oo 157,612 | 552,908
) 1

Crass XIIT.—PaiNTs AND VARNISHES.!

The produets of this class embrace pigments, includ-
ing dry white lead (basic lead carbonate, corroded lead,
ceruse), sublimed white lead (basic, oxy-, or anhydro-
lead sulphate usually containing some zine oxide), dry
white zine (zine oxide, Chinese white), zinc lead white
(composed of about equal parts of lead sulphate and
zine oxide), leaded zine oxide (zine oxide containing
varying amounts of lead sulphate), lead oxides (lith-
arge, lead monoxide, red lead, minium, orange lead,
orange mine, orange mineral), lampblack and other
carhbon blacks (vegetable black, gas black, ivory black,
animal black, Frankfort, German, or drop black, can-
dle black, graphite, plumbago), barytes (harium sul-
phate, heavy spar, “‘sugar,” blanc fixe), fine colors
(artists’ colors, including among others true vermilion,
Chinese vermilion, cadmium yellow, true chrome green,
cobalt green, cobalt blue, ultramarine blue, Chinese
blue, ceruleum, umber, Vandyke brown, sepia, and
bister), iron oxides and other earth colors (rouge, light
red, Indian red, red oxide, Venetian red, purple oxide,
scarlet red, burnt sienna, burnt umbers, and other colors

tIneluding bone, ivory, and lamp black.

obtained artificially from iron compounds or iron and
other earthy minerals), dry colors (including all other
pigments in the dry condition either simple or com-
pounded), and pulp colors sold moist; paints, includ-
ing white lead and other white pigments in oil, “paints
in oil and in paste,” and “paints in oil already mixed
for use;”” varnishes and japans, including oleoresinous
varnishes, spirit varnishes, dammar and similar turpen-
tine and benzine varnishes, pyroxylin varnishes, drying
japans, dryers, baking japans and lacquers, and enam-
els, fillers, including liquid, paste, and dry fillers and
putty; and water paints and kalsomine, including
water paints dry or in paste, and water paints already
mixed for use.

This classification, therefore, covers many forms of
industry, such as the corroding of lead; roasting lead
to form the oxides; volatilizing and oxidizing galens
to form sublimed lead; distilling zinc and burning its
vapors to produce zine white; grinding and bleaching
barite, heavy spar, cawlk, or,lead bloom to form bary-
tes, or the artificial formation of barium sulphate to
produce blanc fixe; thermolyzing hydrocarbons and
other carbonaceous compounds to produce carhon
blacks, the electric furnace production of artificisl
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graphite; and the large number of chemical processes
through which a great variety of colors are formed, the
mechanical processes of grinding colors in oil or other
vehicles to produce paint, and the physical process of
dissolving gums in solvents to produce varnishes.

TaprE 99.—Paints and varnishes—comparative summary, with
amount and per cent of increase: 1905 and 1900,

e CENSUS. |
Per cont
Incrense. | °

1905 1900 increase.
arof establishments..... ... 64 615 9 8.0
gtimiltl:ll .............. ee...-{577,140,357 860,834,021 (916,314,436 2.8

Saluricd officials, ¢ i ) ‘
numher . 4,455 3,731 724 19. 4
Salaries -| 85,725,941 | 85,040,301 $635,040 13.6
Wage-earners, 11,833 9,782 50, 510
TTOLAL WREES < e s vereencmmacnnannes 36,808,767 | 34,071,607 1. 81,307,070 981
MiscellaNeous eXpenses. . ...o.... - $9,720,701 | 85,122,381 ) 34, 598, 410 20.8
Cost of materinls used. ... 360,030,070 (344,844,220 (1815,185,841 33.9
Value of products....omeoveoveans 501,487,326 (560,922,022 11821, 565,304 20,8

The statistics of Table 99 show an increase in every
item, particularly noteworthy being those in value of
products and in capital, $21,565,304 and $16,314,436,
respectively. The largest proportional increase, 89.8
per cent, was in miscellaneous expenses, while cost of
materials ranked next, the relative increase in this
latter item slightly exceeding that in value of products.
Tt is evident that there has been a material develop-
ment in the industry since the last census, the in-
crease in the value of products in particular reported
for the five-year period at the census of 1905 being
markedly greater than the corresponding increase in
the ten-year period between the censuses of 1890 and
1900.

Table 100 shows, for the censuses of 1900 and 1905,
the quantity and value of the different products of the
paint and varnish industry, including bone, ivory, and
lamp black, for all establishments where they were
manufactured either as principal or subsidiary prod-
uets, including also the quantity and value of such
products as were consumed in processes of further
manufacture in the same establishments where they
were originally produced.

The statistics of Table 100 show an increase in every
item except in the quantity of dry white lead, dry
colors, and of liquid dryers, the value of iron oxides
and other earth colors, and in both the quantity and
value of paints in oil, in paste. In the case of both the
dry colors and the liquid dryers the value has increased,
which would indicate that superior and more efficient
articles are being produced thereby rendering a smaller
quantity adequate for a given amount of work. It
may be ‘mentioned that both of these products are
used in the compounding of paints ready mixed for
use, that they may therefore be consumed in such
fuyther manufacture in the establishment where
orignally produced, and that there is, as already
pointed out, an increasing tendency on the part of
manufacturers to pursue this practice; it has mnot,
however, been possible in this investigation to ascer-

N

tain definitely the quantities so used. The decrease
in both the quantity and value of the paints in oil, in
paste is more than offset by the increase in quantity
and value of both white lead in oil and in paints ready
mixed for use, which indieates o growing tendency on
the part of the consumer to mix his colors at his con-
venience and to suit his own taste, or to use the ready
mixed paints in preference to buying separately the
colored paint in oil, in paste and the vehicle, and then
compounding them for use.

TasLe 100.

Puaints and varnishes—puantity and value of products:
2005 and 1900.

' 1908

1900

Paints ready mixed, gallons..| 22,755,018 | 20,771,387

Oiland turpentine varnishes,

gallons.... ... 817,929, 403
91

17,437,811 | 15,802,481

KIND, 7 I
i
Quantity.]  Valwe. | Quantity. | Value,
P i
- — — e
White lead, dry, tong ........ \ 190,046 111,761, 0001 2127,340 | 289,317, 765
Oxides of lead, tons . 846,603 | 34,001,775 432,938 ¢ 92 038, 184
Oxides of zine, tons .. 58, 743 4,330, 304 37, B0 2,718, 700
l:,:nnphlnek, pounds.. .| 20,208, 385 640,701 1| 7,870,031 425,028
Finecolors, pounds...... ... §,(130, 330 1,001,853 || 3,808,447 1,009, 686
Iron oxides and other earth

colors, toNK. . oovvrnnnnnnn.. 624 723 6342 816 ¢ 7,454 367, 087
Dry colors, tons. .. eueeeea.... 861,804 | 64,550,205 75, 500 3,455,718
Pulp colors sold moist, pounds | 25,503, 462 441, 131 {1 20,060,935 861, 431
White lead, in oil, tons....... 114,816 | 11,790, 452 a9, 800 1 6,127,960
Paints in oil, in paste, tons. ... 67,021 8,802,755 i 5,710 | 11,751,240

816,170,614 1 14,804, 251 | 14,530,150

Alcohol varnishes, gallons ‘ 99,202,045 | 553, 442 021, 169
Pyroxylin varnishes, gallo 562,620 | 171,127 87,626
Liquid dryers, gallons 113,008,635 | 6,504,370

Liguid filfers, gallon 786, 517 1 193, 652

Putty, pounds..... 728,468 || 17,287,323 |

Water paints, dry or iny
pounds...............
All other products

14,412.(5_53{ 744,024
R | 4,030,215

936,607
14,827,101

8.8 “'}i 10 562, 620 |
|
I

3 Including 88,823 tons, with an assigned value of 88,882,300, consumed in estab-
lishments where manufactured,

2 Including 68,811 tuns, with an assigned value of 84,816,707, consumed inestab-
lishments where manufactured.

. #Including 4,925 tons, with an assigned valne of $402,500, consumed in ¢stab-
lishments where nanufactured.

4 Including 1,040 tons, with an assigned value of 895,441, consumed in estab-
lishments where manuluctured.

& Ineluding 310 tons, with an assigned value of $6,200, cansumed in establish-
nlenty where Ianufactured.

¢ Including 619 tons, with sn assigned value of $6.1%), consumed in egtublish-
ments where manulactured,

" Including 5 tons, with an assigned value of $500, consiumed inestablishments
where manufactured.

8 Ineluding 605,684 gallons, with an assigned value of §466.377, eonsumed in
establishments where manufactured.

v Including 2,200 gallons, with an assigned value of 3,432, eonsumed in estab-
lishments where manufactured,

1 Including 5,800 gallons, with an assigned value of 86,670, consumed inestab-
lishments where manufactured.

1 Including 843,652 gallons, with an assigned value of $648,035 consumed In
estalishments where manufactured,

In explanation of the falling off in the quantity of
dry white lead reported in 1905, together with the
large increase in the quantity of white lead in oil, it
may be stated that it appears probable, after a care-
ful serutiny and checking of the returns for hoth
censuses, that in 1900 a considerable quantity of
white lead in oil may have been tabulated as ““white
lead, dry,” for the reason that at that census many
establishments returned white lead without indi-
cating whether it was dry or in oil, or furnishing &
criterion by which this fact could be definitely ascer-
tained. As each of these substances was specifically
called for in 1905, the separation has undoubtedly
been made more completely in the present report.

A means of checking the figures for dry white lead
is found in the quantity of pig lead used in the paint
and varnish industry. Out of the total quantity
reported, 40,011 tons were used in the manufacture
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of lead pipe, sheet lead, solder, and other manufac-
tures of lead. By caleulation based on the residue,
the quantities reported for dry white lead have been
confirmed.

Although Table 100 gives for the most part a rea-
sonably accurate presentation of the paint and var-
nish industry so far as those products which are pro-
duced for sale are concerned, yet the actual manu-

facture of these substances for use is probably much -

greater. It is well known that large establishments
engaged in the manufacture of cars and other struc-
tures on an extensive scale use large quantities of
paint in the preservation and decoration of their prod-
uets, and it 1s a sound poliey for these establishments
to manufacture a material which they consume so
largely, but no means are at hand by which to deter-
mine the extent of this manufacture. Again it is
known that litharge is used in the making of glass.
In 19001 there were used {for this purpose 8,386,106
pounds, costing $490,200, and in 1905, 9,613,649
pounds, cousting $555,130. Tt has long been a prac-
tice in some glass works to manufacture there the
litharge consumed in the making of the glass, and the
item in Table 100 foroxidesof lead containsthereturns
for such litharge in 1900, although not for 1905,

Tasre 101.—Paints and varnishes—number of establishments, by
states: 1905 and 1930,

STATE, 1905 | 1900
United Stales. . oo i i s 1712 ‘ 2602
Alabami
Californig, .............
Colorado. ..o.oovoaoo.
ConmeetieUl. .. ..o e 14 11
DI WU et e e et e e r e mte s ‘ 4 2
District of Coltimthdu. .. ..o ... 1 2
Floridp, 1.,
Georgia [ &
Ilinois (L] §5
Indian 10 10
Tows. . 5 6
Kansas 3 1
Kentueky. .. 14 12
Loadsiana. ..o 3 4
alne. .o 1 3
Maryland. .. A e .. 13 16
Massachusetts e N - P 35 46
Michigon..........oonl 19 ¥
MInnesota. ... .o i 6 7
Mississippl.cooovaiiiicii 1 1
MIgROUTI, v ae e i e 41 30
BT RS i) L U 3 3
B T 1 1
New Jersey. i
New York.... 134 126
North Caroline 2 2
Ohio. ... . 77 67
% TOEO! Fani 4
eunsylvanin. 112 1
Rhode Island..... & 1}3
Tennessee. ...,.. 4 [
Toxas, coooviiiiinn 2 5
Vermont......... 1 2
Virginia. ..o 4 2
Washington. .. ... J M e R 6 3
West Vieginia. ..... e e e R i {e.....
WISCOMBIN. . Lo it it a e i eeaas 1 2
{

;Intvludvs 485 establishments engaged primarily in the manufacture of other
products, : .

#Includes 37 estublishments enguged primarily in the manufacture of other
produety.

At both censuses New York ranked first, Pennsyl-
vania second, and Ohio third in the number of estab-

PCensus of Manufactures, 1905, Bulletin 62, page 25,

lishments, New York and Peunsylvania both report.
ing over a hundred establishments at each census, Ty
1905 Tllinois, which stood fifth at the census of 1900
exchanged places with New Jersey, which stood
fourth, while a similar exchange oceurred between Mis-
souri and Massachusetts for the sixth and seventl

places. California ranked eighth with 24 establish-
ments. No other state reported 20 establishments

at either census. The largest increase in the number
of establishments was in Missouri and West Virginia,
which reported a gain of 11 each. Twelve states and
territories reported a decrease, the largest loss, 11
establishments, being shown for Massachusetts,

Tante 102,—Paints and varnishes—value of products, by geographic
divisions: 1905 and 1900.

DIVISION. I 1908 1900

United States. .. .. .| 808,804,010 | 574,343,037
North Atlantic division. .. ..o 51,087,750 | 43,330,875
New England. ......... N 3,888,000 4,000,504
Southern North Atlantie... ...t 48,000,660 | 39,321,371
South Atlantic division. ... oooiirimmoiiiaiiiiaaaae 1,014,425 034,288
Northern SoUth ARG « - owneeeeneereenneennn 1,888,782 | 748,610
Southern South Atlantic.............ooooiny 200,673 185,678
North Central division......cooooiiiiiiiiiiioiaiiiaaa, 30,043,031 | 27,133,057
Bastern North Central.....oooooiiiiaaio i, 80,507,047 | 20,688,785
Western North Central. .....cooiiiiiiiminaan, 9,875,984 6,444,272
South Central division.........ooiiiiiiiiiiiie 1,770,765 1,039,085

Bastern South Central.

Western South Central 200,475 1791932

Western division. ... .. oo 3,488,030 1,504,832
Rocky Mountain and Basin and Plateau........... 606, 519 300,775
PACIIC. o e e 2,821,520 | 1,595,057

The statistics of Table 102 show an increase in the
value of the products for 1905 as compared with 1900
in every main division and subdivision presented
except in New England, in which there was a decrease
of $121,414, or 3 per cent. The greatest actual in-
crease in one of the main divisions, $12,810,874, is
reported from the North Central division, followed
by the North Atlantic with an increase of $8,656,875.
The greatest proportional increase, 83.1 per cent, is
found in the Western division followed by the South
Atlantic with an increase of 72.8 per cent, although
the absolute increase in these divisions is relatively
small. At each census the North Atlantic division
stood first in the value of products, reporting 52.0
per cent, or more than half of the total value returned
in 1905, the Southern North Atlantic minor division
alone reporting 48.7 per cent. The North Central
division ranked second at both censuses, followed b‘}'
the Western, South Central, and South Atlantic
divisions in the order named.

Table 103 sets forth the quantities and values of
the more important materials used in the mapufac-
ture of paints and varnishes, either as a principal &f
subsidiary product, as returned at the censuses of
1900 and 1905.

1,570,290 860,053 -
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papre 103.—Paints and varnishes—quantity and cost of principal
materials used: 1905 and 1900,

1905 )l 1900
Quantlty. Cost. ' Quantity. Oost,
Aleohiol, gruin, gallons. ... 59,064 S138, 703 | 78,300 175, 907
‘Alcohol, Eood. Sallons. - nasTose | o] sioom 45 510

Burytes, natural and a

o pounds. .. 47,788,162 | 218,002 || 50, 675,207

1241, 778

enzine, gallons. . . 13,300,420 | 1,270, 578 |) 10,081,045 | 1,047 488
%ty culnr‘;, pounds 1al, 186, 254 5,899, 157 Ql H b agon
Gums, pounds. .. . BT 476 | 4,320,081 'R 3, 470, (15
1ron oxides and other earth X ‘ \

colorg, tONB. . ooneianainnnns ) 63, 610 518,050 l 20, 993 Y337, 79
Lewd oxides, pounds. ........ 3,650, 402 242,875 | 6,118,575 i 11
Linseed oil, gallons.......... 20,042,781 | 7,904,078 o 16,157,117 5, 106

Di leiel, GONS . ... eeooees 120,629 | 11,214,961 || 90,05
Tyrpeniine, gallons. . o 160, 774 | 3,500, 2 ] 6, 514, 408 2,865, 051
White lewd, pounds. . 261, 158‘3, 068 1 23,040,065 1 30, 68Y, 235 1,970, 514
Whiting, pOlll’ldSw ?i), H08, 4‘2‘4 332, 836 1 10, 690, 441 50, 157
- Zinc white, pounds 65,408, 603 | 2,814,710 || 45,178,276 | 12,531,087

|

1Included in **dry colors” in Twelith Census Bulletin No, 210.
2Includes 342,014 pounds of white lead in oil, valued at $16,335,

The statistics of Table 103 show an increase in every
item except the quantity and value of grain aleohol,
of barytes, and of lead oxides. The marked increase
in the quantity and value of the wood alcohol used
indicates that it has been substituted for the more ex-
pensive tax-paid grain alcohol. At the same time, in
the pyroxylin varnish industry, other cheaper solvents
than grain alcohol have come into use. The decreases
in the barytes and lead oxides have probably resulted
also from the substitution of other pigments and dryers
for these substances. The largest increase in quantity
is found in the item of iron oxides and other earth ecol-
ors, amounting to 42,617 tons, or 203 per cent; while
the largest increase in value was that of $2,629,273,
or 30.6 per cent, reported for pig lead. A comparison
of the amount of pig lead returned in 1900 and 1905
with the dry white lead reported as produced at these
censuses tends to confirm the statement previously
made that in 1900 the statistics for dry white lead
probably included a quantity of white lead in oil also.

The growth of the industry is brought out more
clearly in Table 104, which shows the number of estab-
lishments, capital, number of employees (including
both salaried employees and wage-earners), and value
of products reported for the industry at each census
from 1850 to 1905, inclusive. Establishments manu-
facturing paints or varnishes as subsidiary products are
not included.

Tanie 104, —Paints and varnishes—comparative summary: 1850 to

|

1905.
Nmn; 1Num;
: ber of | ier o Value of
CENSUS, eﬁts%lz- Capital. ;1%1;'- products.!
ments. ees.
664 | 977,140,357 | 16,288 | 801,487,320
615 | 60,834,021 | 13,53 69,022,022
546 | 46,945,797 | 10,973 55,204,711
343 | 17,900,742 | 5,2 29,773,317
224 [ 13,949,740 | 3,504 22,512,860
164 7,402,607 | 2,216 11,107,342
63 3,217,100} 1,579 5,466,052

1Includes custom work and repairing.

It will be observed that there has been a steady
increase from census to census in every item shown in
Table 104, and that there has been no ahnormal
growth in any one item as compared with the others.
The increase in number of establishments is per-
haps particularly noteworthy, as many industries
showed a falling off in this item at the censuses of 1900
and 1905, as a result of the prevailing tendency to
concentration.

Lead oxides and carbonate are found occurring as
minerals in the earth and were known to the ancients.
Minium was used as a rouge and white lend as a
cosmetic by the Romans and Athenians.  White lead
was also used by the Romans as a body for their paints.
Its manufacture was deseribed by Theophrastus
about 300 B, (., the method followed being to place
sheets of lead in pots with vinegar or wine lees and
allow them to stand, .whereby, evidently through the
action of the carbon dioxide of the air, the basic lead
acetate first formed was converted into basic car-
bhonate. This practice with some improvements
appears to have been revived in Holland about the
sixteenth century. '
Dutch process, and is held to give a white lead of
superior covering power which is especially valued
s a basis for colored pigments in the manufacture of
mixed paints.

The process as practiced in this country is de-
scribed in a cireular of the Sterling White Lead Com-
pany, as follows:

The pig, or metallic lead, iz melted and cast into perforated
disks called “buckles,” ¢ inches in diameter, which are put into
pots containing about 1 pint of vinegar., These are placed in
rooms holding ten layers, or tiers, 600 to 1,000 pots each. The pots
are covered with boards, and layers of spent tan bark placed be-
tween each tier. The rooms, technically called “heds,” are kept
closed from three to four months, During this period the heat
and carbonic acid gas generated by fermentation of the tan, together
with the acid vapors, cowbine to corrode the lead into a white
flaky substance. This, after it is crushed, screened, ground in
water, and dried, forms the white lead of commerce, and ig cither
sold in the dry state to mixed paint and color manufacturers, or
ground in linseed oil and sold under corroder’s brand for general
peinting purposes. The works comprise a corroding house 78 by
450 fect, containing 34 corroding beds with a capacity of 60 tons of
pig lead each every one hundred days, with ample room for addi-
tional beds when required; an iron building containing the huckle
machine, pig lead storeroom and machine shop; an iron heiler
house equipped with three safety boilers of over 600 horsepuwer;
an exceptionally solid mill building of rick and stone, 75 by 150
fect, four stories high, with a fine light and dry busement; an iron
and frame building containing the oxide furnaces and plant, with a
capacity of 1,200 tons of red lead and litharge annually; a bark-
extracting plant sufficient to supply all the tan bark required for
corroding; and a pumping honse on the river bank equipped with
a fine steamn pumping engine. The corroding department is
equipped for the “old Dutch” process exclusively (one hundred
days’ corrosion), but instead of the ustial arduous and tedious method
of charging and discharging the beds by hand, an electric traveling
crane has been introduced. This crane, with a capacity of 3
tons, travels the entire length of the corroding beds, and is utilized
for quickly and econumically handling the charged pots, the tan

This method is still known as the -
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bark, and the corroded product. With this crane it is possible to
conduct all the work of charging in a much ghorter time and with
far fewer hands in proportion to tonnage than is possible in any
other “old Duteh” process works in the world.  The dust-proof
separator has & capacity of 50 tong daily, and there are two double
run water mills, with a combined daily capacity of 30 tons,  These
are run in conncetion with 14 cedar settling tanks holding about
100 barrels cach.  The drying rooms on the top floor are fumished
with 17 pans with a present capacity for 150 tons a week, with room
for additions if necessary.  Of these pans, 6 are of the ordinary
steam-jacket type, but these are soon to he replaced with new pans
of the filter 1ype, which are in exclusive use ot this plant. The
combined steam and filter drying pan is an invention of the Sterling
Company. Ti comprises an inelined bed, with a false bottom of
brass wire c¢loth covered with filtering {abric, underncath which
lies a series of steam eoils,  Instead, therefore, of having to provide
sufficient heat units to evaporate all the moisture from the pulp,
only enough is consumed to evaporate the residue that can not be
drawn off by gravity and filtration. The saving in coal consump-
tion and in time is apparent at once.  But the improvement is still
more significant in i(s effectiveness us an additional washing process.
With the ordinary drying pan any acetic acid retained in the pulp
after settling remains in the finished product, but with these filter
pans it is drained off (v the last degree. The oil grinding plant
comprises 10 double buhr mills, with a combined daily capacity of
2 carloads of ground lead, with mixers adequate to sapply oll the
mille. The mills are all set on ponderous brick piers extending to
solid foundations. An improvement over the ordinary practice
with oil grinding consists in allowing all the ground lead to cool in
tubs before packing.  The mill is also equipped with o pulverizing
machine in connection with the smtomatic packer for reducing the
dry lead for barreling.  The hark-extracting plant was established
for the purpuge of insuring a permanently adequate supply of fan
for corrosion, as well as to control the quality of the tan provided.
Chestnut oak bark is pracured from the adjacent country, and the
plant is similar to those installed at first-class lanneries, with a
vacuum pan for reducing the extract.

Theoretically, 100 parts by weight of lead should
yield 124.8 parts of lead carbonate, but in practice the
yields vary from 106 to 117 parts of dry white lead.
The dross, or skimmings, is used in further manufacture.

In addition to the Duteh process there are the
English process, in which litharge is moistened with a

solution of lead acetate and the mixture stirred by !

machinery in an atmosphere of carbon dioxide gas
produced by the combustion of coke, and the French
process, in which a current of carbon dioxide is passed
through a solution of basic lead acetate; but neither
of these appears to be in use in this country, though
mention is made in literature, but without deserip-
tions, of the use of “quick"” processes, Quite o num-
ber of electralytic processes for the production of white
lead have been devised, but these do not appear in
practice, either hecause the product is not satisfactory
or the operating costs do not compete successtully with
those of the older methods,

Sublimed white lead is a strictly American product,
the process for its manufacture having been invented
and patented by Messrs. E. O. Bartlett and George T
Lewis. This substance is an oxy- or anhydro- lead
sulphate which is obtained, without grinding, in the
form of animpalpable white powder, having a specific
gravity of 6.2, high covering power and wearing quali-
ties, and a high degree of resistance to blackening
when exposed to the sulphur compounds occurring

in fuel and sewer gases. TFurthermore, as it is diffi.
cultly soluble, it is free from the poisonous properties
which characterize many other lead compounds, T
methods employed in its manufacture are describeg
as follows:?

Viewed in the gross the process is most simple: The sulphide ore
of lead (galena) is heated to the sublimation point and the heated
vapors, taking up oxygen from the air, are transformed from the
sulphide into the oxy-sulphate of lead. But in detail the trang-
formation is not so easily or simply accomplished. To comprehend
thoroughly, we must begin with the ore and follow it through the
successive steps of manipulation. The “mineral,” as it is called
in miners’ phrase, after being taken from the mine, is finely crushed,
washed, and separated by a gravity process known as “Jigging’!
from accompanying rock and other minerals. In this purified
condition it is delivered to the works, where it is again crushed,
sized, and inspected. ‘The ores of this district are the purest in the
world, and the Picher plant was located at Joplin because of this
fact; nevertheless great care is taken in their preparation for the
furnaces. The ore thus prepared is charged, with proper carhon
fuel, into patent furnaces of different types specially constructed
for the different stages of the process.  In the last stage the chargeis
subjected to a heat sufficiently intense to vaporize the lead contents
with sufficient access of air to oxidize it into o basie sulphate com-
pound of lead. Powerful suction fans carry these volatilized vapors
through a long series of sheet iron pipes or flues up around and
through the famoys “goose necks,’’ the oxidation being completed
during the progress, until the cooled and condensed white vapors of
tead oxy-sulphate are finally collected in fabric condensers, which
allow the gases of combusiion to cscape through their meshes.
These condensers or collectors are in the form of long bags, hung
perpendicularly in a large building, technically known as the “bag
house.”  "When it is remembered that in this process a pure lead
pigment is carried in the form of vapor through a series of winding
flues for a distance of practically 1,000 feet, until it is finally caught
and retained in the fabric strainers (bags), it will be realized that
the pigment particles must be in a fine state of subdivision. 4sa
matter of fact these ultimate particles of dry sublimed white lead
are 80 fine ag to be practically formless—perfectly amorphous.
Many pigments, especially those formed by slow processes of pre-
cipitation, corrosion, ete., ave either crystalline or cryptocrystalline,
to use the chemical term; but no other pigment, except lampblack,
approaches sublimed lead in fineness and absence of structure; and
there is no other pigment to which it can be compared in durability.
The two are practically equal in this respeet, though there are many
instances in which the lettering painted with Picher Sublimed
White Lead on a lampblack ground has remained intact after the
ground had disappeared.

According to Joseph Hyde Pratt? the production of
sublimed lead in the United States from 1902 to 1904
was as follows:

¥ Quantity | vae
VEAR: (pounds). | ¥ alug
T
12,054,000 35.5(),§87
8 502000 | 396,640
0,405,500 | 449,61

Another white pigment produced in this country by
the oxidizing smelting of lead and zinc ores in a fur-
nace of special design is known as zinc lead, and 18
composed principally of lead and zine oxides. Accord-
ing to Pratt?® the production in the United States from
1901 to 1904 was as follows:

UThe Story of Picher Sublimed White Lead, pages 8 o 10,
?The Production of Mineral Paints in 1904, page 18.
¥1Ibid., page 19.
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Quantity
(tons). Value.

YEAR.

5,770 1 3404,530
4, 500 247, 500
4,000 225,000
2, 500 150,000

Zine white, also known as Chinese white, is zine
oxide. According to Dudley ! it is produced as follows:

Tn Leclaire’s process zine is volatilized in retorts, and the hot
vapors of metallic zine issuing are met by a current of air, which
completely oxidizes them. The resulting products of combustion
are led through a scries of pipes and chambers, where the zine
oxide is deposited in the shape of a flocculent, impalpable white
powder. This method of production, commonly known as the
#Jrench process,’’ was the only one in use until Samuel T. Jones,
an American, invented, in 1850, a.furnace for the direct sublima-
ton of zincite into the oxide of zine. Zincite, which eccurred as
an ore at Sterling Hill, N. J., was soon exhausted, and were it not
jor the invention of another American, Col. Samuel Wetherill,
the paint ttade would be dependent for zine white entively wpon
that produced by the more expensive and roundabout French
pracess.  Colonel Wetherill’s invention consists in mixing the
Franklinite ore, mined at Sterling Hill and Franklin, N. J., with
finely divided anthracite coal and oxidizing it in a closed furnace,
an it blast applied under a perforated grate supplying the necessary
gxygen.  The products of combustion are earried through a long
gerics of pipes and condensing chambers, in which all the ingre-
dients except the finely divided pure white zinc oxide are removed,
the latter heing finally collected in long muslin bags, through
which the gases of combustion filter. By means of this process
the oll but inexhaustible deposits of Franklinite ore existing in
Sussex county, N. J., were rendered available for the production
of a high-grade zinc white, and a large proportion of this pigment
as used in this country has its origin in these ore deposits,

Zine white is not poisonous and is not blackened by
contact with hydrogen sulphide or the vapors of other
sulphides, a fact which was observed as early as 1779
by Courtois.

The lead oxides are obtained by roasting metallic
lead in an oxidizing atmosphere on the hearth of a re-
verheratory furnace. To obtain litharge (PbO) the
lead is oxidized in a current of air at a temperature
sufficiently high to melt the oxide as it forms. To
obtain red lead, or minium, the lead is oxidized at a
temperature below the melting point of litharge in a
“drossing” furnace. The mixture of unmelted PbO
and particles of metallic lead are ground and levigated
m water, the oxide sifted from the particles, and then
roasted, with stirring in an oxidizing atmosphere, in a
coloring furnace until the desired red color is obtained.
Minium has the formula of Pb,0, or Pb,0,. Orange
nmineral, which has an analogous formula but a paler
color and g lower specific gravity, is obtained by roast-
mg white lead or white lead skimmings in an oxidizing

winosphere. Orange mineral is used as a base, with
®sin and other aniline colors, to produce artificial
vermilion.  Theoretically, 100 parts by weight of lead

;\‘1\11 vield 108 parts of litharge and 110 parts of red
ead,

e,

}Stanton Dudley, The Paint Question, page 9.
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Lampblack is obtained by the imperfect combustion
of turpentine, rosin, fats, grease, oils, coal tar, and gas
through chilling the flames from their combustion,
the lampblack heing deposited as soot on the cold
surfaces against which the flames impinge. Tt is made
largely in this country from natural gas, this variety
being known as gas black or earbon black. As pro-
duced by deposition of the soot on revolving plates or
cylinders it forms one of the purest and most desirable
varieties of lampblack. From 2,000 to 8,000 cubic
feet of gas are required to produce 1 pound of black.

Barytes is obtained from the mineral heavy spar or
tiff by grinding the cleaned and sorted mineral, bleach-
ing it by boeiling in acid until the iron and other stain-
ing constituents are removed and washing with dis-
tilled water, grinding again in buhr mills to the requi-
site fineness, and grading by elutriation in water,
When manganese dioxide is present a special treat-
ment with nitrate of soda, salt, and sulphuric acid is
required. Off-colored harytesis used in compounding
colored paints. Purified barytes mixed with an equal
quantity of white lead produces Venice white; with
one-fourth its quantity of white lead (Duteh white),
and with an intermediate quantity Hamburg white.
Forty parts of cream-floated barytes to 60 parts of
zine oxide produce a paint which has been used in can-
vasing hams to close the meshes of the canvas so as to
prevent the ingress of insects and air. Barytes is used
as a base in compounding many colored pigments,
Blanc fixe is obtained as a fine white powder by pre-
cipitating & barium salt with alaminum or other sul-
phate. In the moist condition, containing from 25 to
30 per cent of water, it is used in paper making and
cotton finishing, In the dry condition it is used as a
base for coal tar colors in the preparation of colored
pigments. Lithophone is a white pigment consisting
of barium sulphate, zine oxide, and zine sulphide.

The individual substances constituting the fine
colors, iron oxides and other earth colors, and dry
colors are so numerous that their mere enumeration
would fill a very considerable space. Moreover, many
of them are produced in but small quantities and
therefore can not be considered separately in the
present report. Among the more important arve true
vermilion, produced by heating mercury with sulphur
and treating the product with soda lye, or potash lye
and potassium sulphide, or nitric acid, to improve the
brilliancy or fire; cadmium yellow, prepared by treat-
ing the solution of a cadmium salt with hydrogen sul-
phido or ammonium sulpbide; and chrome green,
True chromo green is the chromium trioxide, Cr,O,,
though some authors include under chrome green the
chromium phosphate, Cr,P,0,, also, notwithstanding
that it is of inferior brilliancy. The former is made by
caleining potassium bichromate with borie aecid or
ammonium chloride, or by precipitating the chromium
hydroxide from it with caustic soda or sodium car-
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bonate and then caleining the hydroxide; the latter s
made by boiling a solution containing potassium bi-
chromate, sodium phosphate, and sodium  thiosul
phate, when the ehromium phosphate is precipitated
out and is collected and caleined. Ultramarine is
produced by caleining kaolin mixed with soda ash,
sulphur, sodium sulphide, sodium sulphate, silica, and
rosin.  IMine colors are used by artists and in expen-
sive work like the painting of couch bodies.

Iron oxides and other earth colors arve artificially

produced by caleining the material in its natural form |

80 18 to drive off water of constitution or hydration, or
carbon dioxide, whereby the shade or color, and some-

times the condition of aggregation of the pigment, are .

changed.  Venetian red and other iron oxides are also
produced by precipitating, with lime, the liquors
resulting from the pickling of iron or steel with sul-
phurie aecid, and caleining the precipitate.

The term “‘dry colors” includes any dry pigment
guitable for grinding in & medium for the production of
paint.  Such pigments are produced largely by grind-
ing together their components, as, for example, bruns-
wick green, which is a mixture of barytes, prussian
blue, and chrome yellow. A considerable number,
however, are produced by strietly chemical means.
For example, to produce red shade prussian blue, &
mixture of solutions of potassium ferrocyanide and
copperas is boiled with sulphurie acid and nitrate of
iron till complete oxidation is reached. After wash-
ing, solutions of aluminum sulphate and soda ash are
added and the blue precipitate is collected, washed,
and dried. Chrome yellow is obtained by precipi-
tating lead acetate with potassium bichromate, and

satin white by precipitating alum with lime water so”

as to produce a mixture of caleium sulphate and

aluminum hydroxide. These are but a few among
many examples. Dry colors are nsed as pigments in
the manufacture of paints and of engraving and
printing inks. To be well adapted for these purposes
they must possess working quality, which comprises
oil absorbing power, *‘tackiness,” stretch, and capacity
for being easily wiped off a plate when ground up with
oil. The qualities depend mainly on the base used to
retain the pigment or dye, but partly on the fineness
of the material. The mixtures of an organic coloring
matter with inorganic bases such as aluminum hy-
droxide are styled lakes.

Pulp eolors are produced from much the same ma-
terials as dry colors, but they have the consistency of a
plastic watery pulp. They frequently contain a con-
siderable percentage of clay, which imparts to them
certain desirable qualities, since they must be adapted
for work on a spreading machine when mixed with
sizing. They are chiefly used in coloring window
shades, hook coverings, wall paper, and glazed paper.

Paints in oil properly include white lead in oil, since
this may, like the paints, be used in painting after it
has been extended by means of proper vehicles. The

“chief difference is that paints contain pigments and
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some turpentine in addition to white lead, A typical
composition for paints in oil, in paste, is white lea] 19
parts, linseed oil 22 parts, turpentine 2 parts, dry col

. ore,
66 parts. According to Hurst '—

The quantity of oil required to grind colors into the stif Paste in
which they are now so largely sold varies very considerably wig,
different pigments; some only require a comparatively suall quan-
tity of oil, others a relatively large quantity. Tven with different
samples of the same color the proportion will vary a little. Differ.
ent color makers, too, use different proportions of oil and dry colur
in grinding. The following table will give some idea of the pro-
portions usually adopted, which are essentially the same hith i
raw and for hoiled linseed oil:

\Vhite lead ool 7%, per cent of oil
Zanewhite. oo e 22 per cent of oil

Barytes ..ooooiiie 7 per cent of oil

Putty . o 18 per cent of of]

Black .. oo 27 per cent of o)
Brunswick green. ......... . 11 per cent of il
Redoxides ...l 10 per cent of ol -
Brunswick blue. .. ..ooonviiin e 11 per cent of gl
Oxfordocher............ e 163 per cent of oil .

Burnt Turkey umber. . ...l 29 per cent of oi)

Englishwmber. ...l 20 per cent of oil
Vandykebrown..........o.oooil 40 per cent of oil
SIS 1. v e et e 37% per cent of ol

Black inturps. . ..ooonii i 85 per cent of oil

These figures are based on practical working, but, as mentioned
above, are liable to vary a little from time to time.

Paints in 0il already mixed for use are those in which
linseed or other oil, turpentine or other volatile vehicle,
dryer, and varnish or japan have been mixed in such
proportions with the pigment as to render the product !
fit for immediate application. According to Heckel?
the ready mixed paint industry began in this country 1
about 1860. The proportions and kinds of materials
used vary widely, but the following is a typical mixture:

®
Whitelead. ..ot i 6, 75 per cent
Teadoxide....o ... .. il 17, 08 per cent o
Iinseed ofl . ... ... o i 27, G4 per cent
TUrPentINe « .o oottt e 3. 75 per cent
Varnish c e 4,78 per cent
Pigments ..o 40, 00 per cent

This category, however, includes many other com-
positions such as anticorrosive and antifouling paints
and roofing paints.

The term varnish embraces a large number of dif-
ferent substances, all of which are viscous liquids
containing a volatile solvent or solvents which an
evaporation leave behind coherent, flexible, and
usually transparent films. The most important of
these, because of their more extended use, are the var
nishes which are made by dissolving resins, or S‘)'Cu!led
gums, in linseced oil, and thinning with turpentiné.
This is generally accomplished by melting the resit
in a copper kettle over a fire, adding linseed oil, heating
the mixture until the incorporation is complete f_md
then, when partly cooled, thinning with tuI'Pentf?ef_

' . H. Hurst, Painters’ Colors, Oils and Varnishes, London, 18%
page 353.
* Recent Mixed-Paint Literature, page 4.
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T)he large number of such mixtures which are made is
indicated by Sabin' in the following extract:

If 10 gallons of ol is added to the melted mass, weighing, let us
gy, 95 pounds, which results from melting 125 pounds ot resin, the
resulting varnish is said to be an 8-gallon varnish, hecause it con-
tains 8 gallons of vil to every 100 pounds of resin originally taken.
Similarly, 25 gallons of oil would make a 20-gallon varnish, and so
on. the varnishes being designated by the proportion of oil to the
huhdred pounds of unmelted resin, and nothing is said about the
turpentine which is, to some extent, a variable quantity. Of
course this is purely a factory nomenclature. The purchaser
knows the varnishes he buys by certain descriptive or trade names,
and, as in every other business, a name which takes the public faney
is very valuable. Trurther, the varnish as it comes out of the kettle
is not nsually of the same composition ag any varnish sold, because,
inorder to get. certain ¢ualities, it is necessary to mix varnishes made
in different ways and of different resins. It will be obvious that if
the maker has, for example, three tanks of 10-gallon varnishes, made
respectively of Zanzibar, Kauri, and Manila resin, and also three
tanks of 30-gallon varnishes made from the same resins, he is ina
pusition to supply nine different kinds of 20-gallon varnish, each
differing from the othersin certain properties peculiar to each mix-
ture, and also in price; making each of these mixtures from two
tanks, and an indefinite number by mixing them in a more intricate
manner. ’

Tt would be indeed remarkable if some of these 20-gallon mixtures
were not better for some special purpose, or even for general use,
than any possible 20-gallon varnish, made from a single resin, just
as it comes from the kettle. It will also be obvious that an indefi-
nite number of 12-gallon, 15-gallon, 18-gallon, 22-gallon, 25-gallon,
and 28-gallon varnishes may be made from these same tanks, and if,
in addition, the manufacturer has a set of tanks of 8-gallon, 16-
gallon, and 20-gallon varnishes, each set representing, say, these
game three resing, the number of possible combinations passes
imagination. It is to be further remembered that varnishes are
made with as little as 3 gallons of oil and as high as 60; that the more
important resing are sold in from two to ten grades, and that the num-
ber of these resing is very great and is constantly increasing. It
will heseen that a knowledge of the qualities of the various varnishes,
and especially of their effect in mixtures, is of as much importance
asknowing how to manipulate the materials in the kettle, and the
expert, to be an expert, must be intimately and practically ac-
quainted with the use to which the varnish is to be put and the way
in which it is necessary to apply it, and how these uses and condi-
tions vary, He should, therefore, have as the simplest foundation
a good working knowledge of the furniture trade, of wagon and car-
tisge building, of railway engines and coaches, of ship and boat
construction, and of house painting and decoration, To these he
may add the lesser trades and specialties, from the making of oil-
cloth to the japanning of hooks and eyes, as far ag his natural abili-
ties and acquired opportunities may allow.

As Chinese wood oil, or tung oil, corn oil, and other
olls are used in place of linseed oil, and rosin oil, ben-
zine, benzol, and other volatile solvents in place of
turpentine, the number of oil and turpentine varnishes
18 enormous and the variety of materials employed in
their manufacture is very large. -

Spirit varnishes embrace turpentine varnishes, of
which dammar varnish is an example; alcohol var-
nishes, of which shellac varnish is an example; and as-
phaltum varnishes, produced by dissolving asphalt in
eoal tar naphtha, carbon disulphide, and other solvents.
Both grain and wood alcohol are used in making
alcohol varnishes, the standard shellac varnish of the

! Alvah T, Sabin, The Industrvial and Artistic Technology of
ant und Varnish, 1905, page 82,

|
|

country being made with 1 pound of shellac to 1 gallon
of 95 to 97 per cent alcohol, or about 1 part by weight
of shellac to 1§ parts by weight of alcohol. It is
expected that a considerable use for denatured aleohol
will be found in this industry.

Pyroxylin varnishes or lacquers are formed by dis-
solving pyroxylin in a mixture of volatile solvents,
An example of such mixture, given by Sabin,® is 97
per cent of methyl alcohol, 65 parts; amyl alcohol, 25
parts; and amyl acetate, 10 parts; 16 ounces of
pyroxylin being dissolved in 1 gallon of this mixture.
Colors are dissolved in these varnishes, or pigments
are ground up in them so as to be held in suspension
in the liquid, and these latter are used as enamels.
These varnishes ave greatly improved for use with the
brush by adding various resins to them, as the body is
increased without increasing the viscosity. Pyroxy-

1oy . N . .
lin varnishes are largely used in covering polished

metal surfaces and enameled leather, and in coating
incandescent mantles.

Drying japans and liquid dryers shade into one an-
other. An example of a simple dryer is one which is
made by heating 1 gallon of linseed oil with 4 pounds
of & mixture of lead and manganese oxides, in which
the lead oxide is in great excess, to & temperature of
from 500° to 600° F. until saponification ensues, and
then dissolving the resulting hlack colored compound
in turpentine. ITxamples of solid dryers are found in
litharge, lead acetate, and manganese borate.

Baking japans are hard black varnishes used for
producing a glossy black and enamel-like surface on
iron, tin, or other materials. Such a japan may be
made by cooking asphaltum with linseed oil and thin-
ning the resulting thick mass with turpentine. ILac-
quers are varnishes which are used for coating instru-
ments and other objects made of brass, nickel, silver,
and other bright metals or alloys to prevent their tar-
nmishing.  Such a lacquer may be produced by adding
to a warnish composed of seed lac 2 parts, sandarac 4
parts, elemi 4 parts, and aleohol 40 parts, aleoholic
tinctures of gamboge, dragon’s blood, magenta, pic-
ric acid, Martin’s yellow, or corallin. Enamels are
varnishes holding the pigment in suspension. Fillers
occur as liquid fillers, paste fillers, and dry fillers and
are used to fill the pores of the wood to which the
paint or varnish is to be applied, giving thereby a more
even surface and economizing the paint or varnish.
Fillers are also styled dopes. Liquid fillers are com-
monly solutions of rosin, but raw or boiled linseed oil
may be used as such. An example of a paste filler is
a mixture of pulverized quartz with a quick drying
varnish. Putty, which is & mixture of whiting with
oil, is used in filling holes and crevices before painting,
but is also, and probably most largely, used in glazing,

Water paints and kalsomine embrace the mixtures
made from lime or whiting, dry colors, size, and
water. In making certain of these compositions it

2 Alvah M. Sabin, The Industrial and Artistic Technology of
Paint and Varnish, 1905, page 115,
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was long ago found beneficial to add a certain pro-
portion of milk. Tt has been found that the benefit
was due to the casein in the milk, and as with the de-
velopment of the creamery industry a large quantity
of casein has become available, an extensive industry
has grown out of its applications, chief among which
is its usein cold-water paints. According to Scherer!
it is only within a couple of decades that any exten-
sive use has been made of casein for this purpose,
though casein has been detected in old paintings. e
gives many formulas for casein paints, among which
that for “marble ime” color for outside work may be

cited. This consists of—

Cagein soluble inalkali...... ... ool 100 parts
Caustic lime, from marble.......o. ool 100 parts
Levigated chalk (whiting).......... ..o oo 800 parts
BOTX o e ey 1 part
TUHramarine. . . oov i e et 210 2.5 parts

Casein paints are met with in commerce in the form
of paste or liquids, containing the casein in a dissolved
condition, but more commonly as dry powders, con-
taining the casein and an alkali in the dry form. When
these powders are mixed with water the alkali is dis-
solved, and this acts as a solvent for the casein. This
then forms compounds which become insoluble, after
the paint is applied, by exposure to the air, thus hold-
ing the pigments on the surfaces to which they have
been applied. .

Table 105 sets forth the imports and exports o
paints and varnishes, for the years ending June 30,
from 1891 to 1905, as taken from Commerce and Navi-
eation of the United States, published by the Bureau
of Statistics.

Tanrn 103, —Paints, piginents, and eolors, and varnishes, spirits, and
Call other—imports and domestic cxports: 1871 to 1905,

T COLORSE. VARNISHES, SPIRITS, AND '‘ALL OTHER,”

YEAR ENDINGG

| | | sstic e
i | Demestio | Imports, ) Domestic exports,
]("“H:i‘g’s CXPOTESE L [ e
Vi lle ), {von N I
5 Gvalne) i genons. | Value. Gallens, | Value.
| SR,
2 | $600, €08 807,208 | 153,365 | $203,285
p 00,857 | 101,692 | 215,260 203,059
V761 00, 3 11,675 | 210,067 | 258,400
980,715 54,740 1 226,760 | 289,278
1,246,024 106,927 | 256,800 | 303,050
1,309,041 105,558 335,970 362,975
487,353 159,024 | 409, 500 431,761
70,703 | 308,841 422,693
749,461 | 436,817 463,547
G 103,985 | 588,545 620,104
147, 381 119,888 | G0G,187 611, 459
1,003, 181 127,8683 | 610,024 607,085
1,827,110 131,114 1 660,553 667,475
1,674,103 710 105,88 ) 13,147 | 726,585
1,524,301 41,536 | 103,224 | V47,007 | 701,578
! !

1 Ineludes earbon black, gus blaek, lamp black, and oxide of zine, prior to 1808,
Crass NXIV.—KxPLOSIVES.

This elass of explosives embraces gunpowder (inelud-
ing blasting powder and all mechanical mixtures of
Inorganic nitrates with carbon or any carbonaceous
substance which does not of itself possess explosive

_ ! Robert Scherer, Casein—Its Preparation and Teehnieal Utiliza-
tion, transluted by Charles Salter, New York, 1908,

MANUTFACTURES.

properties), chlorate powders, nitroglycerin, dyna-
mite (including blasting gelatin, gelatin dynamit,
and all explosives containing nitroglycerin which nré
used in blasting), gun cotton (including Pyroxylin and
all other cellulose nitrates and all nitric esters othep
than nitroglycerin used as explosives), nitrosubstity.
tion compounds and the explosives of which they are
components (joveite, arctic, masurite, and other safety
explosives), smokeless powder (including cellulose
nitrate-nitroglycerin, nitrosubstitution and all ofhep
high-powered powders used as propellants), and fyl-
minates (such as mercury fulminate, fulminating silver,
acetylides, hydrazotates and other detonants). (yp.
dill's Dictionary of Explosives, published in 1895,
gives the names of upward of one thousand explosives,
and the number of explosives has been considerably in-
creased since, but all that occur in commerce in this
country are comprised in the above classification,
Cartridges, detonators, fuses, and other devices con-
taining explosives for use in guns and in blasting, are
clagsed under “‘ammunition,” while colored fires,
rockets, railroad torpedoes, signal lights, and other
devices of this nature are classed under “fireworks.”

Tasre 106.—Erplosives—comparative swimanary, with amount and
per cent of increase: 1905 and 1900,

CENSUS,
Pereent
e [ Increase, of

1965 1800 increase,

Number of establishments....... 124 l 97 27 } 7.8
Capital...oooiririii i 842,307,103 [819,405,846 11822,841,317 1.3
Salaried offieials, clerks, ete.,

number. .o e 1,280 708 521 7.8
Salaries. ...l $1,797,050 | 8014,447 $882,003 .5
Wage-earners, average number. . 5,800 4,502 1,208 28,8
Total wages ... .ol 23,308,774 | 82,383,756 $025,018 8.4
Miscellaneous expenses. . .. 81,057,005 | $1,006,004 $561,061 LY
Cost of materials used. .. -.|S17,203,667 310,334,974 || 86,868,603 6.5
Vatue of products................

520, 602, 884 Nsw,ma, 418 'sm, 477,466 2.0

The statistics of Table 106 show an increase in every
item for 1905 as compared with 1900, the largest
increase in amount being in the item of capital, the
next in the value of products, and the least in the item
of miscellaneous expenses. The largest percentage of
increase is found also in the item of capital and the
second largest in the item of salaries.

Tasre 107 .—Explosives—quantity and value of products: 1905 and

1900.
1905 1900
KIND, T
Quantity. | Value, Quantity. | Valae.

it
Gunpowder, pounds. ...... 10,383,944 | $1,541,483 5,450,773 814,290
Blusting powder, kegs 11001 917,448 | 7,377,077 | 4774048 | 4100
Nitroglycerin, pounds 251,579,270 | 7,730,175 || 235,280,408 | 5,500
Dynamite, pounds 130,020,829 | 12,000,193 || 85,846,456 e
Gun cotton, pound 45,005,058 | 2,435,805 || ©2,088,170 | LAWY
Smokeless powder, 7,000,720 | 4,406,477 3,003,126 | Lilh,

Alt other explosives....... ... ... 100,948 Hloveunrnneienss | '
B

1 A keg contains 25 pounds of blasting powder, .

2 Including 43,643,270 pounds, with ug gssigned value of §6,110,058, consumed
in establishments where manufactured. o suined

8 Including 31,661,806 pounds, with an assigned value of $4,740,274, consuti
in establishments whers manufactured. eonsumed
. ! Including 5,522,796 pounds, with an assigned valne of 82,200,118, cons@i
int establishments where manufactured. psamed
. 5 Including 2,130,834 pounds, with an assigned value of $1,069,017, cor
in establishments where manufactured.

e sy
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The statistics of Table 107 show an merease in every
item for 1905 as compared with 1900, the largest, in-
crease in value, $4,652,970, being for dynamite, and ex-
cept for ull other explosives the largest percentage of
increase in value, 156.8 per cent, for smokeless powider.
The largest increase in quantity, 86,062,500 pounds,
is shown for blasting powder, and the next largest,
45,074,373 pounds, for dynamite, but the greatest per-
centage of increase in quantity, 129.6 per cent, is
shown for smokeless powder. :

A comparison of the statistics for 1900 as given here
with those set forth in the report on chemicals and al-
lied products for the census of 1900 shows apparent
discrepancies, and it should be stated that it was found
that in several of the returns for that census gunpow-
der and blasting powder were reported together.
These returns have been analyzed and separated, with
the result that the quantity and value of the gunpow-
der was found to be less, and the quantity and value of
the blasting powder greater, than the published figures
for 1900. ' ‘

Again, at the census of 1900, when discussing in the
text the subject of gun cotton or pyroxylin, the statis-
tics for the cellllose nitrates used in the manufacture of
pyroxylin plastics, varnishes, and collodion were in-
cluded in the totals there given. As these cellulose
nitrates are used for other purposes than the manufac-
ture of explosives, and as they are of little or no value
gs explosives, they are omitted from the statistics of
both censuses in Table 107.

TFurthermore, the returns for 6 establishments manu-

facturing railroad torpedoes, fuses, and blasting caps,-

which were included in the statistics for 1900 under
“all other explosives,” were at the census-of 1905
transferred to classifications other than “‘chemiecals and
allied products.” The values returned for these prod-
ucts in 1900 have therefore been, in the present report,
deducted from “all other explosives’” and credited to
“all other products.” The result of these transfers in
the accounts is to make the statistics for the two cen-
suses as set forth in Table 107, much more strictly
comparable.

The statistics presented in Table 108 show that this
industry was represented in about half of the states
of the country at the censuses of 1900 and 1905, and
that more than half of the establishments at each
census were in the states of Pennsylvania, Ohio, and
New Jersey. The whole United States shows a gain
of 30 in number of establishments, notwithstanding
the fact that 6 establishments included in the list for
1900 have at the present census been classified under
Oﬁher catogories. One of these was located in Califor-
nig, 1in Illinois, 1 in Massachusetts, 1 in New Jersey,
and 2 in Pennsylvania. The principal increases were
m Ohio and West Virginia, each of which gained 7,
and in Pennsylvania and Kansas, each of which gained
4. Pennsylvania ranked first at each census, and at

gio gensus of 1905 Ohio ranked second and New Jersey
ird,

E
|
|

Tanre 108.—Eeplosives—number of ¢stablishments, by states and
8: 1005 and 1900,

terrilorie

1900

!
BTATE OR TERRITORY, [ 1905

United States. ...,

!

100
Alabama. ... L B 9
ColifOrmit. .o ovene s e G 7
Conneetiont. . .. ......... . oo 11 1
DELAVWATE . Lo e e 1 1 1
TUnOIs ., ... o 3
Indian Territory ... 1 ! ........
Indiang 7 ]
Iowa. 1 2
Kansa ] 1
Kentuck Tl
Maine.. ... 1 1
Maryland-.. .. 2 | 1
Mussaehusetts. .. ... .o i 1 2
Michigan. . .. .o o e 4 5
Missouri...... Y 4 1
NOW JOIBRY | L es et et et e e e e 11 10
New York 6 [ 5
Ohlo. ....... i 1 9
Pennsylvani 40 | 3
Rhode Island . ] 1 1
Tennegsee. .. 3 2
Vermont. 1] 1
L 1T O DU ; 1
WSt VIPEIIIA . caen ittt e s e % 1
Wisconsin .- ‘ 1 1

1 Tneludes 6 establishments engaged primarily in the manufacture of other

products.

* Tneludes 3 establishments engaged priiparily in the manufacture of other
products.

The statistics of Table 109 show that the North At-
lantic division has stood first in rank at each census,
the North Central division second, the South Central
and Western divisions combined third, and the South
Atlantic division fourth, and that in the interval he-
tween 1900 and 1905 there has been an inerease in
every division in value of products. The greatest
increase, $7,856,325, has been in the North Atlantic
division and the next greatest, $3,416,620, in the
North Central division,

Tasre 109.—Erplosives—value of products, by geograplie divi-
sions: 1905 and 194006.

Tnited States. ..o iieii i \

North Atlantie. ..
South Atlantie.
North Central.. ..
South Central and

I
|
|
|

Hnelndes }\raducts other than explosives reported by establishments engaged
primarily in this industry; and wlso the explosives produced by establishments
engaged primarily in the manufacture of other prodocts,

The statisties of Table 110 show an increase in every
item, the largest increase in quantity, 53,002 tons,
being i mixed acids; the second largest, 44,510 tons,
in nitrate of sodu; and the third largest, 18,504 tons,
in eharcoal. The largest inerease in any single item
of cost, $2,705,691, is for nitrate of soda; the second
largest, $1,307,G63, for mixed acids; and the third
largest, $1,113,108, for glycerin.

Pyrites appears among the materials used in this
industry for the first time at this census, and its use
marks the introduction into this country of the con-
tact process for the manufacture of sulphuric acid,
which is so extensively consumed in the manufacture
of explosives. The marked increase in the quantity
of nitrate of ammonia used, 3,202,058 pounds, or
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539.1 per cent, indicates the marked increase in the
quantity both of safety explosives manufactured, and
of weak nitric acid residues utilized. It is to be
noted that in some instances sulphate of ammonia
is employed in place of the aqua ammonia or am-
monin liguor mentioned in the table.
in the quantity of ether used, 2,167,341 pounds, most
of which is produced in the establishments in which
it is consumed, corresponds closely with the increase
in the production of smokeless powder, particularly
that portion of it used in the manufacture of military
powders.

Tanie 1 10— Eeplosives—quantity and cost of materials wsed: 1905
and 1960,

1905 ; 1900
KIND. ] - r‘ - 7 -
| Quantity. l Cost. }“ Quantity. ] Cost.

| i {

i |
Aleohol, grain, pallons .. ... ... 8540, 560 ‘ $231,353 | 101,125 | 849, 165";
Aqua amtmonia, pounds. ... ... 497,830 46,916 | 649, 703 11,308
Charcoul, bushels. ... ... ... 12,408, 667 440,078 2128, 344 114,172
Cotton, pounds....... ...l 4,815,787 443,908 i1 1,771,221 103,971
Ether, pounds. . . . S8R 495 245 1 470,404 || 11,257,004 88,053
Glyeerin, pounds. . 124,561,527 1 3,120,665 || 16,983,018 | 2,016, 557
Mixed aclds, tons ....... 502 808 | 3,003,429 11 930,506 | 1,785,766
Nitrate of anunonin, pou .1 13,706,033 | 948,307 ji §503,075 26,742
Nitrate of potash, tons. 4,114 ’ 408, G644 | 13,315 270,186
Nitrate of soda, tong. . 133,034 | 56, O0R, 857 ! 88,524 | 2,902, 866
Nitric acid, tons. ..... W20, 406 | 1,646,543 | 187,528 1 601,404
Pyrites, 1on9.... 12,256 | G126 Meeeete it
Sulphur, tons._......... 10,574 | B07,400 || 12,7421 317,383
- Sulphurie acid, tons. ... 18 4G, 208 774, 361 ﬂ # 40,385 | 681,934
Wood, cords. ... .... . 5 628 38,780 | 600 4,800

4 I

1 Includes 1,156,418 bushels, with an assigned value of $214,030, consumed in
egtablishments where manufactured.

2 Includes 118,419 hushels, with an assigned value of $14,210, consumed in
establishments where munufictured.

8 Incliudes 3,382,500 pounds, with an assigned value of $473,605, eonsumed in
estaldishments v ¢ manitactured,

4 Includes 1,222,704 pounds, with an assipned value of §85,580, consumed in
establishments where manufuetured.

“Includes 37,669 tons, with an asgigned valuo of $2,200,120, consumed in
establishments whero manufactured.

S Includes 6,0001ons, withan assiguned walue of 270,180, consumed in establish-
ments where aannfactared.

7 Includes 2,863,857 pounds, with an assigned value of $715,904, consued in

* establishments where mannfactured,

bIncludes 483,975 pounds, with an assigned vulue of $21,770, consumed in
establishments where Ianufucetured.

9 Includes 1,778 tong, with an assigned value of $133,485, consumed in estab-
lishinents where manufactured.

10 Includes 1,468 tons, with an assigned value of $119,642, consumed in estab-
lishments where manufactured.

" Ineludes 18,988 tons, with an assigned valueof §1,519,040, consumed in estab-
lishments where manufaetured.

2Inclndes 7,274 tons, with anassigned vilue of 8583,128, consumed in estisb-
lishments where manufactured. ’

B Inelndes 30,994 tons, with an assigned value of $526,808, consumed in estah-
lishments where mannfactured,

HIncludes 32,366 tons, with un assigned value of $548,222, consumed in estal-
lishiments where manufuctured.

Table 110 differs from other tables of materials used
presented in this report in that the statistics for ma-
terials produced und consumed are included therein,
but it appears that, with the exception perhaps of
nitrate of potash, none of the substances enumerated
in the table are produced for sale by these establish-
ments, and therefore the statistics for these substances
do not appear elsewhere.

Statistics for the explosives industry as o whole and
for certain of its products have been reported and
published at each census as far back us that of 1840,
or from the date of the census at which the newer
explosives first appeared for census enumeration.
Table 111 presents a comparative summary of this
mdustry from 1840 to 10035,

The increase |

-powder,

MANUFACTURES.

Tavne 111.—Explosives—comparative summary: 1840 to 1905

gelll.lgi A.Vel'g.ge PRODUCTS.
. number
CENSUS. (1;21)).113- Capital. | o wage-
ments. earners. Pounds. Value.
1005, 124 $42,307,163 | 5,800 || 363,748,007 | 108,204 5
S w) b pe) anee) Sesil
o 51| Gamass | Lad (| et 1090
1870, 301 4.009,000 973 3 5,802,029
1860 3| 2.805.700 747 0 5 B0
1850 54| 1,170,923 579 {1y el
1840. w7l 815,875 490 8,077, 348 (G
- —

1 Not including “ all other products.” *Not reported.

The statistics of Table 111 show an increase in every
item from 1840 up to 1905 except in the item of estab-
lishments, which decreased in number from 1840 to
1870, but which have since constantly increased in
number. The total quantity of the product has in-
creased more rapidly than its total value, indicating a
cheapening of the product. At the same time the in-
crease in the capital has gone on at a greater rate than
that of the value of products. An interesting feature
disclosed by this comparison is that whereas in 1840
each man produced on an average 18,099 pounds of pow-
der per year, in 1905 the average was 62,715 pounds,
and this increase, which has resulted from the intro-
duction of machinery, from organization, through
which the work of each man is rendered more efficient,
and from more continuous employment, has taken
place in spite of the fact that the manufacture of the
modern explosives involves much more complicated
and delicate processes than the manufacture of gun-
On the other hand, in 1840 the entry “wage-
earners” included the salaried employees, since, as a
rule, at that time the owner of the establishment
worked with his hands in the factory besides perform-
ing the duties of salesman and bookkeeper. A fairer
condition for comparison in 1905 would follow by com-
bining the salaried officials of that census with the em-
ployees. With this product as the divisor, it appears
that in 1905 the product averaged 51,312 pounds per

| Man per year.

Tasue L12.~Gunpowder—quantily and velue: 1840 to 190,

|
Quantity |

Y g
(pounds). | Value

CENSUS,

215,820,144 58,91!2, 40{!

124,824,473 | 5,305, 193

95,010,174 | 6,740, o
¢

» 8,041

(‘g 4,011,683
{1 3,223, 00
(_13 1,600,330
8,077,348 [.oecrnrees
e

I Not reported.

The statistics of Table 112 as far as given show &
steady increase in the quantity and value of the gui-
powder returned at each census since that of 1840 ¢x-
cept at that of 1880 and at that of 1900, when the total
value of products was less than at the preceding cew
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quses. The greatest increase in quantity, 90,995,671 |
pounds, and in value, $3,524,267, are found for the
interval from 1900 to 1905, notwithstanding the fact
that all previous intervals covered decades. At all
times the term gunpowder, as used in this table, in-
cludes the nitrate-sulphur-charcoal powder used in
blasting as well as in guns, and since 1857 it has in-
cuded the nitrate of soda blasting powder as well as the
nitrate of potash blasting powder.

Tansne 118.—Nitroglycerin—guantity and value: 1870 to 1905.

Quantity )
(pounds), | Vate

CENBUS,

1005.. 7,936,000 | $1,620, 117

1000..... 3,618, 692 743, 299
180...... Q) )

1880). ... 3,039,722 | 1,830,417
1870 &) 225, 7

1 Not reported.

The striking features of Table 113 are the remarkable
increase in the quantity of nitroglycerin produced in
1905 as compared with the quantity produced in 1900,
and the decrease in the selling price of the same from
1880 to 1900; the increase from 1900 to 1905 was more
than 100 per cent. The slight increase in quantity
from 1880 to 1900 was accompanied by a decrease in
value of over 50 per cent. This marked fall in the sell-
ing price of nitroglycerin in recent years is character-
istic of the products of many chemical industries.

Tapre 114.—Dynamite—quantity and value: 1880 lo 1905,

Quantity ] Value,

CENSUS, (pounds}.

130,020,820 | 12,900, 193
B e
30'088) 2267

1905....
1900

The statistics of Table 114 show an increase in every
item at each census as compared with the preceding
one, the greatest increase in quantity, 55,219,718
pounds, being for the decade from 1890 to 1900, though
the increase of 45,074,373 pounds for the five-year
period from 1900 to 1905 is proportionately greater.
The greatest increase in value, 4,652,970, is shown for
the five-year period from 1900 to 1905—due probably to
the increased production of gelatin dynamite, ammonia
dynamite, and other high-grade explosives.

Nomarked change of importance is to be noted in the
manufacture or composition of gunpowder or blasting
powder, but the latter has new competitors in the com-
positions made by mixing finely divided metals, such
as aluminum, or alloys, such as ferrosilicon, with potas-
Slun or sodium nitrate or other oxidizing agents. The
fundamental conception of these explosive mixtures is
ot new, for it has long been known that finely divided |
on and other metals furnished combustible compo-
fents to such mixtures, but the metals and alloys now .
sed were not then available.

45284—~are 1905—pr 4—08——=82

A detail which has affected vield and eost in the
dynamite industry is the introduction of ice machines
for use in the manufacture of nitroglyeerin, By
the use of artificial refrigeration the yield of nitro-
glycerin from a given mass of acid is increased, the
speed of nitration is increased, the danger attending
nitration is decreased, and the use of second separa-
tors rendered unnecessary.  Two methods of refrigera-
tion may be used: (1) The direct expansion system
in which compressed ammonia is sent direetly through
the coils, and (2) the brine system in which the
ammonia is sent through the coils in a brine tank,
and then the cooled brine is sent through the cooling
coils in the nitrator or separator.  The brine, or indi-
rect, system is to be preferred, because in case of leak-
age in the nitrator the rise of temperature is less from
the escape of a given mass of caleium chloride hrine
than it is from the escape of the same mass of ammonia;
leakage of the caleium chloride brine is less likely to
oceur than is that of the compressed and liquefied
ammonia; and less ammonia is required in the indi-
rect than in the direct system; and because the indi-
rect system s a better one for discontinuous use.

The quantities of acids and glycerin and the compo-
sition of the mixed acids vary somewhat in practice,
but the advantage of artificial refrigeration may be
illustrated by a concrete example in which the charge
of mixed acid is 6,400 pounds, its composition heing—

B0, i1, B0 per cent.
HNO,. ... e 34. 50 per cent.
HoO e 4.00 per cent.

With such a charge, using the approved method of
nitration without refrigeration, 880 pounds of glycerin
may be nitrated, and 1,953.6 pounds of nitroglycerin
obtained, while by using artificial refrigeration 928
pounds of glycerin may be nitrated and 2,115.84 pounds
of nitroglycerin obtained, or an increased yield of 162.24
pounds. With glycerin at 11 cents per pound and
nitroglycerin at 15 cents per pound, the increased profit
from a single run is $19.05, or from four runs per day,
which can casily be effected, $76.20. As a 30-ton
machine can easily be nstalled for $12,000, and as the
cost of operation including interest and 10 per cent
depreciation will not exceed 56,000 per year, there is
g marked advantage in artificial refrigeration.

At the same time the theoretical conditions of efli-
ciency are not yet realized, for the charge of acid cited
above is theoretically sufficient to nitrate 1,074.77
pounds of glycerin and to yield 2,651.31 pounds of
nitroglycerin, or 535.47 pounds more than is obtained
by artificial refrigeration. The yield may probably be
brought more nearly to the theory by the employment
of dried air in the injector of the nitrator.

It is well known that at times the separation of
nitroglycerin from the emulsion in the acid mixture
in which it is formed is extremely slow. Dr. Charles
L. Reese alleges that this is due to the presence there

" of silicon compounds, and he overcomes this difliculty
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by the addition of a fraction of a per cent of sodium
fluoride hefore nitration, thereby forming silicon luor-
ide which is eliminated by volatilization.

The spent acid from the manufacture of nitroglycerin
treated in a denitrator vields nitrie acid of 35° to 40°
Baumé, which is used in the manufacture of ammonium
nitrate, and by means of this apparatus and of con-
centrators 95 per cent of the sulphuric acid is now
recovered, though 80 per cent was considered a- good
yield a few years ago. In other works it has become
the custom to rebuild the spent acids, as pointed out
in the discussion of mixed acids in this report.

According to Whitman Symmes,' the dynamites
made by the 4 establishments on the Pacific coast
have the following composition:

Percentage composition of various dynamiles.

20.0 5.0
Cellulose nitrate. . .
Nitrate of ammon
Nitrate of soda
Wood pulp.. ..
Ground conl.
Sulphur..........

TOUL. . e eeen e e | w00t 1000 | 100.0 l 100.0 l 100.0
. Nitroglycerin . o.oeeeiiaiinieianan 70010 60,00 5600 40.0 30.0
Wood pulp. ... .o..... .. [ 900 | w6 140( nz| 42
Ground sodium nitrmte. .. . 70| 255 3501( 462 60.0
B8 T3 8 L < ] T 2,2 5.8
Precipitated magnesim earbonute.. .. 3.0 { Lo L0 G4
!
i |
40,{’:{';{?"1’"5 Ammonium| Stump | Low
dy'?m:mliltﬂ dynamite. | powder. | powder,
: -1 — —i— -
NItTOREYeerin. . oo ee e e veenen I 0.0 | 25.0

1Dope as in ordinary dynamite,

The first five straight wood pulp dynamites are
designated 70 per cent,’’ ‘60 per cent” grade, etc.,
according to their nitroglycerin contents; whereas in
the case of the gelatin and ammonium dynamites they
are designated by a grade showing their supposed
equivalency. Theory requires that the niter should
be very finely grownd in order to be intimately mixed
in the dope, but practice'shows that such powder packs
into hard sticks which sometimes miss fire even with
XXX caps, hence medium grinding is resorted to.

The most recent advance in the manufacture of cel-
Iulose nitrate has been found in the new process, in-
vented by J. M, and W. T. Thomson, which has heen
introduced at the Waltham Abbey Factory, England.

The object of this invention® is the removal of the acids of nitra-
tion from the nitrated material after the action has heen completed,
and without the aid of moving machinery, such as presses, rollers,
centrifugals, and the like. The invention consists in the manufac-
ture of nitrated celluloses by removing the acids from the nitrated
cellulose directly by displacement without the employment of
either pressure or vacuum or mechanical appliances of any kind,
and at the smne time securing the minimum dilution of the acids.
Tt was found that if water was carefully run on to the surface of the
acids in which the nitrocellulose is immersed, and the acids be
slowly drawn off at the hottom of the vessel, the water displaces the
acid from the interstices of the vitrocellulose without any undesira-

K Chemical Tngineer, vol. 5, 1907, page 422.
* P. Gerald Sanford, Nitro-Explosives, 1906, page 73.
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ble rise in temperature, and with very little dilution of the acids,

By this process almost the whole of the acid is recovered in g ooy
dition suitable for concentration, and the amount of water required

for preliminary washing is very gre:u,.ly reduced. The apparatug
which is used for the purpose consists of a cylindrical or rectangular
vessel constructed with a perforated false bottom and a coclk o itg
lowest point for running off the liquid. Means are also provided
to enable the displacing water to be run guietly on to the surface
of the nitrating acids.  In afurther patent J. M. Thomson and W, 7,
Thomson propose by vse of alcohol to replace the water, used in
wagshing nitrocellulose, and afterwards to remove the aleohol by
pressing and centrifuging. . . :

A notable change in practice in the manufacture of
smokeless powder in the United States has been in the
abandonment of the nitroglycerin-nitrocellulose pow-
der by the Army, and the adoption of a straight nitro-
cellulose powder of definite nitrogen.contents, thug
bringing their practice into conformity with that of
the Navy. Infact, the continued tendency in military
powders is to approach more closely to the principle
set forth by Munroe many years ago as governing the
ideal smokeless powder, viz, that ‘“it should be com-
posed of a single chemical substance in a state of chem-
ical purity.”

The progress in smokeless sporting powder has been
characterized by the adoption of a small-grained nitro-
cellulose powder which is gelatinized and then hard-
ened throughout, in place of the grain that has here-
tofore been pretty generally in use, which was super-
ficially gelatinized and hardened. The manufacture
of such powder is carried on in a stationary vertical
vessel of copper, which has cone-shaped ends.  Around
the lower end is a steam jacket, by which the contents
of the vessel may be heated. A rotatableshaft extends
downward through a stufling box in the top of the
vessel, or still, to a point near its bottom, and carries
six arms extending across it, each arm being attached
at its central point to the shaft and at points on the
shaft about 8 inches apart, and the ends of the arms
reach nearly to the wall of the still. * Five of the bars
are square in cross section and about 1 inch thick;
the sixth bar, which is the upper one, is flattened out
so as to form paddles, which slant in the direction of
motion of the shaft in such a way as to smooth down
the surface of the liquid that is placed in the still.

An orifice at the bottom of the still having heen
first closed, the vertical shaft carrying its horizontal
stirrers is set in rotation and continued in rotation
during the whole of the process at a speed sufficient to
maintain the particles of gun cotton in mechanical
suspension in the water, when the gun cotton and
water are introduced into the still as herecinafter
deseribed.

Water in which 5 per cent of barium nitrate and
per cent of saltpeter have been dissolved isthen pumped
into the still, through a pipe provided for this purposé,

9

~until the still has been partly filled. Finely pulped

wet gun cotton is then thrown into the still through
an opening in the side of its upper part, this gun cottorf
not having been as yet subjected to the action of a0}

A
%
7
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colvent. More water in which barium nitrate and
saltpeter have been dissolved is then pumped into the
still until the surface of the liquid in the still is about
on o level with the upper stirrer-blades on the vertieal
chaft. The opening through which the gun cotton
was inserted is now closed, and a previously formed
emulsion of from 25 to 50 per cent of amyl acetate in
water containing barium nitrate and saltpeter in solu-
tion is pumped into the still.

The material now begins to granulate and the prog-
ress of the granulation is observed by withdrawing a
little of the mixture through a small orifice near the
hottom of the still. When granulation has been
effected throughout the mass, which is within about five
minutes after the introduction of the emulsion into the
still was begun, steam is turned into the jacket sur-
rounding the lower portion of the still. The heating
due to the steam is continued for a period of five or
six hours, and during this time the amyl acetate is dis-
tilled and passes over, with the vapors from the heated
water, into a reservoir, where the water is separated
from it. '

After the amyl acetate is thus removed a gate valve
in the bottom of the still is opened and the mixture of
water and granulated powder is drawn off into a drain-
ing tank. After draining it is dried, sized, blended,
and packed. The strength and the amount of the
emulsion used depend upon the amount and quality of
the gun cotton; the best proportions are ascertained
by experience. The length of time the heating is
maintained depends upon the amount of amyl acetate
used and the tempetature of the steam in the steam
jacket. .

The still may measure about 6 feet and 3 inches from
its hottom to the upper stirrer-blades and about 5 feet
in diameter in its cylindrical portion. In such a vessel
the usual charge of gun cotton is 450 pounds, to which
isadded the dust or very small grains from previous
granulations, making & total charge of upward of 700
pounds. The finished powder is. colored to suit the
taste of consumers.

The invention and introduction of safety powders
has gone on rapidly abroad, and to a more moderate
extent in this country, since the census of 1900 was
taken,
shown that ammonium nitrate diminished the tempera-
ture of the products of explosion and tended to render
explosives containing it safe for use in fiery mines the
ammonia powders have had a marked increase in popu-
larity, In the last edition of his book Guttmann? gives
two tabular lists of modern explosives for use in mines,
one of “nitroglycerin safety explosives,” and one of
“' ammoniumnitrate and other explosives.” Inthefirst
list there are enumerated 23 different explosives con-
tu%ning ammonium nitrate, of which grisoutine A con-
tains as much as 90.45 per cent of this substance, while
in the second list there are 38 different powders contain-

mag)ﬂ("ar Guttmann, Handbuch der Sprengarbeit; Braunschweig,

Since, through the researches in France, it was |
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ing ammonium nitrate, one of these, ammaonal, heing
composed of 95 per cent of ammoniwun nitrate and 5
per cent of powdered aluminum.

Ammonium nitrate has long been used in dynamites
in this country, especially since the invention of pro-
tected nitrate of ammonia for vse in explosives by
Russell 8. Penniman in 1885, but foreign experts
commiented unfavorably upon the use of ammonium
compounds in conjunction with organic nitrates such
as nitroglyeerin and gun cotton. Tt is gratifying to
note the indorsement of American practice, shown in
the foregoing statement. ‘

A matter of grave importance in connection with the
explosives industry is the transportation of the prod-
uet, for all of it must be carried from the works to the
place where it is to be used, and most of it is trans-
ported by railroads. When it is considered that the
output for the census year 1905, as given in Table 111,
was 363,748,097 pounds, and that a carload of explo-
sives contains 20,000 pounds, it is apparent that there
was produced each working day in 1004, on the aver-
age, 60 carloads of explosives. Tt is estimated that on
the average 10 days are required in which to trans-
port and deliver these consignments, therefore, there
would have been each day on the railroads throughout
the United States not less than 600 cars full of explo-
sives. As amatter of fact explosives are more often
transported in less than carload lots than in full car-
load lots especially from central depositories or maga-
zines.  From observation and experience railroad
ofticials estimate that the cars carrving small lots are
five times as numerous as those earrying full loads.
It is thevefore appdrent that the nwnber 600 is hut a
minimum and that the actual number of carscarrying
explesives must be above thisnumber. Some aceidents
have occurred in this transportation, but the surprise is
that they have oceurredso infrequently.  Ttmust bein-
ferred that the numerous employees who handle these
cars and their contents are especially intelligent, faith-
ful, and vigilant.

But as shown by the statistics presented in this re-
_port this industry is a rapidly growing one. It is in-
evitable that it will continue to increase and that the
transportation of explosives will become much larger

in the future than it has been in the past.  With this

condition confronting it, the American Rallway Asso-

ciation undertook, in 1004, the drafting of regulations

governing this transportation, and prior to doing so

called upon a committee of experts, consisting of

Charles . Munroe, Henry 8. Drinker, and Charles T,
s McKenna, for advice. This committee reported as
}

follows:*

(1) Your committee finds the explosives industry in the United
States to be of importance and continually growing in the quantity
and value of its output, as shown by Bulletin 210 of the census for
1900.

(2) It finds that the important and estensive induostries of min-
ing and quarrying, the many industries which employ the products

2The American Railway Assoviation, Circular No. 616, 1905,
page 14.
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of mines and quarries,
nomieally or safely carried on without explogives,

»

and engineering operations, ean not be eco-

(3) Tt tinds thai the well being, comfort, and advancement of our

wodern civilization is to a large extent dependent upon the utili-
zation of explogive substances, and that the raw materials from
which explogives are manufactured, the produets of the mines and

quarries made available throngh the use of explosives, and the
great variety of articles manufactured from these products, consti-
tute w considerable part of the freight carried by railroads, while the
various indusiries that are fundamentally dependent on the uge of
explosives give employment to an iimense number of persons.

(4) 1i 35 of the opinion that the explosives industry is now so well
an established feature of our industrial operations that its products
must he transported, and that the hest interests of all will be con-
served by their heing publicly transported by the ordinary routes
of travel under such restrictions and conditions as will pratect the
traveler and the carrier withont unduly hampering the producer,
dealer, nr consumer,

{(5) Tt is of the opinion that a carrier hus the right to know the
character and properties of the goods he carries, for without such
knowledge he way be unable either to protect such goods from
injury or so to handle and rransport them as to prevent their injur-
ing persons and property.  He :hould therefore be definitely in-
formed regarding the composition and properties of all inflam-
mables vr explogives or of substunces which may, by contact with
other substunces, form inflammables or explosives which he is
called npon to transport.  He also bas o ght to demand a guar-
antee that any consignment of an inflamwable or explosive char-
acter offered possesses the sume or a higher standard of stability,
both as regards its composition and its method of packing, than the
previously accepted or standard substance of this class or variety
possessed.,

{67 T is of the opinion that explosives and inflammables should
be sturted on their way as soon as possible, forwarded as speedily as
practicable, and promptly delivered, since the shorter the time
they are in the possession of the carrier the less the risk,

(7) To indicate surewhat the magnitude of the risk following the
quantity of explosives shipped in a single lot your committee sub-
mits the following table, compiled from a table prepared by Her
Majesty’s inspectors of explosives, and adopted by the United
States authorities. In the original table, among other data, is

“given the distance which & magazine or factory containifig the

given weight of explosive should be separated from a public rail-
way in onler to protect the latter.  The conditions we are consider-

ing here are the reverse of those named by Her Majesty’s inspectors
of explogives, for the explosives are vm the railroad and the distance
is the dunger rading about the car for dwellings, churches, and other
buildings.

]& Danger radius.

’ 240 yards.

2,000 ponds.. ..

4,000 pounds 280) yards.
5,000 pounds 320 yards.
16,000 pound A0 yards.
20,000 pound 850 yards.
30,000 pounds, 1,200 yards.

40,000 pounds.
/0,000 pronnde,
100,000 pounds

1,525 yards.
1,850 vards.
3,000 yards.

This danger radius i not the lmin of final effect, for glass may be
broken, walls cracked, and weak structures shaken down at greater
distanees, depending on the topography and geology of the locus of
explosion.  On the ather hand, these very features last mentioned
may operate 1o nuaterjally diminish the danger radius, Tt should
be said also that these data ave derived from a discussion of those
obtained in accidental explosions in the past, and represent extreme
conditions.

(8) Your committee js of the opinion that the greatest danger
which cayriers have to contend with in transporting explosives is
fire, und that every effort should be made to protect such shipments
from fire.

MANUFACTURES.

(9) Tt recognizes a second and more remote cause of danger in
friction, percussion, and concussion, and packages containing
explusives should he handled and stored in cars with due precautio,
against these conditions avising.  Treight handlers shoylg know
that tl‘u'e s(,ri.king of a corner of & wooden box smeared with nitro-
glycerin against the wooden floor of a platform or car might, give rige
to an explosion.

{ ':l()) It recognizes a third cause of d:.mger in high temperatures,
)vluoh may start or I)rexn()te‘(1@(3011}])0811’.101} a’nd facilitate leakage,
The practical application of this is that it is more hazardous to
transport certain explosives in very warm weather, and that they
should never he placed near a source of heat.

(11) Holding the above expressed views, your committee eqlls
attention to General Notice No. 174B of the Pennsylvania Rajl.
road Company, datm} August 21, 1905, entitled * Tnformation and
Regulations for Shippers and Employees,” relative to the “Frap.
portation of Lxplosives.” In our opinion, these regulations aye
practicable, reasonable, and fair, and, if observed, offer g high
degree of profection and insurance of salety,

(12) Your committee is of the opinion that the interests of all
will be best advanced; that the danger to life and property will be
reduced to the minimum; that trade will be promoted and indus.
tries fostered by the adoption by all railroads of uniform regulations
governing the transportation of cxplosives and inflammables, and
we advise that such regulations be in gencral conformity with and
on the lines of those now in force on the Pennsylvania Railroad ag
cited above.

(13) Taking up in greater detail the vegulations, your committee
recommends:

(a) That, to guard against ‘‘so-called spontancous combustion or
explosion,” no nitroglycerin explosive, or an explosive of this class
which gives an acid reaction, or which fails in the stability test, or
which contains an insufficient amount of ant-acid, be accepted for
transportation. ’

(b) That, as a precaution against leakage, cartridges or sticks of
explosives be so packed in hoxes that when Ioaded in cars the car-
tridges shall always lie upon their sides and never stand upon end.

(¢) That containers be marked ‘‘ Explosives—Dangerous” on all
sides, and, to admit, of the method of stowing recommended in (b),
they be so marked that the position in which the cartridges lie is
indicated.

(d) That, as o further precaution against leakage from the hoxes
and to reduce the chance of explosion by shock, cartridges or sticks
be packed in dry sawdust or dry infusorial earth.

(e) That, asa precaution against explosion from friction, ovshock,
care be taken in loading explosives in the car that the packages are
so stayed or chocked that they can not shift or fall.

{f) That no inflammables, no detonators, or blasting caps, and no
acids be shipped in the same car with explosives.

(g) That cars carrying explosives be strong box cars in good order
and he fitted with air brakes and, in trains, he placed hetween cars
fitted with air brakes. .

(h) That cars carrying explosives be located so far from the engine
as to reduce to a minimum the danger from sparks from the engine.

() That cars carrying explosives be followed in the train by sev-
eral cars s0 as to reduce to a minimum the chances of explosion in
case of a rear-end collision. .

() That cars carrying explosives be widely separated in a trun
from cars carrying petroleum or naphtha. So far as possible cars
carrying explosives and cars carrying petroleum or naphtha should
go by different trains,

(k) That in making up trains no cars carrying pig iron, steel
billets, heavy structural metal parts, machinery, or other ieavy
mateérial, which in a collision might crush adjacent cars, be placed
adjacent to a car carrying explosives, .

() That in view of the fact that explosives, containing nitr
glycerin or other nitric esters, ave more liable to dccompoaitionythc
higher the temperature, the transportation of these explosiveé

should be limited as much as possible during the hottest m(m'thé* 0;
the sammer, and when transported in warm weather every available
precaution should be taken to keep the temperature of the caf u§

g
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low a5 possible, such, for example, as Wcitmg the car down ‘11 water

_mtmns

{m) That it is essential that the containers should be so made and
of such strength that they will not he hroken in transi,

(ny That in the transporiation of explosives containing liquid
component it is desirable that the containers be lined with o liguid
proof lining.

The regulations which have been framed now govern
most of the railroads in this country, and a corps of
inspectors of explosives has been organized with
Maj. B. W. Dunn of the United States Army as chief
inspector.

A seeond significant advance toward protection in
the use of o\plnsxvvs is found in the formation during
1907, under the Technological Branch of the United
States CGeological Survey, of a corps of experts for the
inspection of explosives for use in coal mines, and
the study of aceidents in such mines resulting from
explosions.

Table 115 sets forth the imports and exports of
explosives during the years ending June 30, 1891 to
1905, as taken from Statistical Abstract of the United
States, published by the Bureau of Statistics.

Tarip 115.—EXPLOSIVES—IMPORTS AND DOMESTIC EXPORTS: 1801 TO 1405,

i

]

IMPORTS. | DOMESTIC EXTPORTS,

YEAR ENDING JUNE 30— Guupowder. '\e.»}ljll ((;Lt}\“;r ‘\ ; Gunpowder.
R qul[mmutcw ;]J’]L"D‘ L - | explosives :{33‘{1 "
Pounds.| Value. | (v(ﬁ:m). { l‘r Pounds. : Vulue, “ (valug). }
‘ ——— —— | — i I !
84,312 319.143 124,528 G 788,834 | SR, 676 ‘ $005, 546 :

.3;, :1“1}% }(}g. "ﬂ | WRTT | 30d, 27 | 50, 355

75, 306 24,66 50 885,203 . 61, 510

( 85, 481 f7 342 2 405, 5656 a5.987 | 1 082. 1’25
104,590 46,040 | i e2.0n ] L1Iidsee | 1077 08 ;
I 68,908 n,w‘:, 01,150, 935] a | 1966, 250 1,.sx1,102 |
[ 87,021 08,727 | D | 1,086,465 § | L 437,417 1,655,318 !
U808 5, 123 50 1,202,071 | 130,644 | 1,255,762 | 1,390,406 !
b 44,405 160, 620 I La04,624 | 1510642 | 1,350,247 V531, 889 [
a0 169,073 O08 1,612,822 | 107,435 | 1,604,166 | 1,841 604 i
79,55 212, 805 530 61 1,463,400 | 193,345 | 1,518,757 | 1,712,102 i
| 70,770 264, 788 8 i 1,600,010 | 224779 1 1,887,602 | 2,002, 351 /
76,766 305,404 | 445,182 1 1,112,400 | 151,653’ 2300852 | 2454, 510 i
( 64,500 318,500 | 371,060 || 05,740 | 136,383 | 2,305,213 | 2,441, 506 |
| 78,245 310,527 | 367506 || 1,062,807 } 149, 4668 ] 2,410,371 2 5oy, 837 |

| !

! Does not include fircerackers,

Crass XV.—Prasrics.

This class embraces pyroxylin plasties (including
celluloid, xylonite, fiberloid, viscoloid, pegamoid, pyra-
lin, and the goods wrought from them), pyroxylin or
soluble cotton, and the collodion or photographic films,
artificial leather, and other products made from it, vis-

* cose and its products, rubber substitutes, and all other

plastics formed from caoutchoue, gutta-percha, casein,
fibrin, gluten, gums, and glue or other cementing mate-

The statistics of Table 116 show an increase in
(‘V(‘Iy item, that in value of products being nearly

The proportional increase in value of products was,
however, mueh lurger than that in eapital, amounting
to 60.7 per cent against a gain of 14.1 per cent in the
latter item. The largest proportional increase, 146.8
per cent, was in miscellaneous expenses.

TapLe L1T.—Plastics—quantity and rvalue of products: 1905
ared 150,

the present census for the first time. While it is be-
lieved that certain of the establishments producing
leather substitutes in 1900 have ceased such manufac-

rial by which sawdust, wood pulp, bone dust, zine EIND. . e !
. . . . i € tity Vulue ;
oxide, antimony sulphide, kaolin, and other fillers are  Quant ST
held in solid" aggregations which may be molded or | by orin plastios, pounds !, s 20074708 | §2,05, 438 |
. : 1592 gkii 407 Y 450 ;
shaped with lathes and other tools as desired. ! %ﬁﬁ?ﬁﬁ»‘rlgﬁ'rB?fﬁﬁi.‘b&fﬁﬁh’é'". : "3“,‘4’23‘» ‘ *LABL 0L 1,0, 40 |
[ Iitlzu,fher substitutes. . G | I [P i
Tante 116.—Plastics—comparative swmmary, with amount and | Hh ot ?,‘;{;fl’;c‘{sl_’f)_"“ 8- i
per cent of increase: 1905 and 1900, U S R 1
) [ ll Ilncludeql.n&.rbm pmmd; }v:th]xm :ms\gm*d \alup nf E’A:H 404, consumed in i
establishments where manufacture i
CENSUS { “l {n(lzludw 61411% pnund? with lun wssigned value of 742,74, consumed in k|
8 ' Percent | establishments where manufactared b
Incresse, of ] 2 Includes 2,814,246 pounds, with an assigned value of §2,710,149, consumed in 52
1905 ' inerease. estublishments where manufactured. ) )
05 1960 ‘ 1 Tneludes 1,467,147 pounds, with an assigned value of $1,276,410, consumed in
i establishments where munufactured.
f
Numlmr of estahlishments....... 10 g 2 2.0 | L. .
Wl ....| 8,080,547 | $7,568,720 || §1,130,827 150 | The statistics of Table 117 show a considerable fluc-
JOE. 2 B 3 2 Lo ‘ tuation in the character of this industry, as leather ‘
51|  $308,305 3 70 . . S |
) 1,847 . q(l]lg - (1’3 el substitutes, which appeared at the census of 1900, do [
$803,702 | 9490, 557 273, 145 ) o e i
?ﬁ',:ﬁ‘}‘}{f,’;“’t“‘f L}D““SL’I | BB AN 214,160 14,38 ui-8 | not appear at that of 1905, while rubber substitutes |
i un.wusm .| 81,952,053 | 81,255, 8696, 2 6.4 | . . ( ’ . ) i
Value of products........ .00 S4.877,3%0 | $3,005, 600 || 81,841,724 07 | and the classification “all other plastics” appear at i
R— i 1 ¥
[ i

$2,000,000 fmd that in capital being over $1,000,000.

ture, it is believed also that the products of other
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establishments were included in other categories at the
census of 1005, owing to the form or manner in which
they were reported. The three items of Table 117 for
which returns appear at both censuses all show an in-
crease for 1005 as compared with 1900, the largest in-
crease in quantity, 1 424,803 pounds, and the largest
inerease in value, $1,418,066, being shown for py-
roxylin, the larger part of which (V7.6 per cent in
1905) is, however, consumed in further manufacture in
the establishments in which it is produced.

Taure L18.—lustics—number of extablishments, by stales: 1005
and 1000,

COMIBELIC T« e e me s emer e e esannsonmnnnssnasnnmsames 1 ‘ ........
Massachusetts. .. 34 1
New Jorsey........ 8 | 1
B T o T 2 l 1

1 Ineludes 4 establishments engaged primarily in the manufacture of other
pm(ﬂl%}ﬁﬁhd(&ﬁ 5 ostablishments engaged primarily in the manufacture of other
products. :

Tt will be seen that at both censuses the manufacture
of plastics was largely confined to New Jersey, this
state reporting, at the census of 1900, 11 out of a total
of 13 establishments for the industry, or 84.6 per cent.
At fhe census of 1005 New Jersey showed a loss of 3
cstablishments but still reported 8 out of & total of 14,
or 57.1 per cent. The industry as a whole showed a
gain of 1 establishment at the census of 1905.

Tasnw L19,—Plaghics—quantity end cost of materials used: 1905
‘ and 18900,

1905 1900

KIND.

Quantity. | Cost, Quantity. ' Cost.

Acetone, pounds...... 695, 667 101, 864 $23,024
Aleohal, gruin, gallons 7 7,015 16,837
Aleohol, wood, gallons 275,28 | 187,881 | 121,737
Camphor, ponnds. ... 1, 288 063 635,111 162,270
Cothon and paper, pounds. ... 1, 490, 846 1.006, 194 146,430
Dyestufls and colors, pounds. 14,478 10,278 H, 487
Riher, pounds..ooooeivmaaanns 19,473 | TR0 leeveniniii e
Mixed ncids, pounds 2,680,993 1 137,884 e iiineiii e
Nitric acid, pounds. . 3, 918,704 2,071,460 151,268
Oils, pallong, .. ... 49, 500 87,647 17,321
Sulphuric acld, tons.. 4,177 ' 4,157 73,106
Zine oxide, pounds.. ... 303900 “ 1106, 400 8,154

The statistics of Table 119 show an increase for 1905
over 1900 for every item presented for both censuses
except in the quantity of oils. The term “oils”
includes, among others, rape, mustard, linseed, cotton-
seed, corn, and petroleum oils and the loss in quantity
in 1005 appears to be due to the closing of o factory
which in 1900 used a very considerable volume of low-
priced oil. An item in which there appears but a
slight increase is sulphurie acid, but this fact is at
least partly accounted for by the fact that mixed
acids were returned separately in 1905, since sulphurie
acid, as shown in the discussion of Class I, constitutes
an important part of this mixed acid. The largest
increase in quantity, 984,652 pounds, is found in the

MANUFACTURES.

item of cotton and paper, these two being joined
hecause they are used interchangeably as sources of
pyroxylin, but, if the nitric acid of the mixed acids he
added to the nitric acid reported in 1905, the largest
increase in quantity would be found for nitric acid,
The largest increase in cost, $295,474, is found in the
item of camphor, the expenditure for this materia]
almost trebling since 1900.

Tapne 120.—Pyrozylin plastics—comparative swmmary: 1880 to

1903,
Num- .
ber of Number y
CENSUS. estab- | Capital. | ofem- | volieof
lish- ployces, products,
ments.
5 | 88,030,510 11,838 4, 705,15
7| 772100548 | 11176 3229{1)2133;
12| 3,158,487 1,023 2,575,746
6 1’214’000, 736 1,261,540

1 Wage-carners only..

Tt will be seen that at each census there was an
increase in every item presented in this table, except
in the number of establishments, which shows a falling
oft at each census since 1890, due probably to the same
tendency to concentration that is to be observed
in other industries. The greatest increase in value

of products, $1,879,130, and in the number of em-

ployees, 662, was reported for the five-year period
from 1900 to 1905. The greatest increase in capital,
$4,052,061, however, was reported for the period from
1890 to 1900, but in spite of this fact the industry
appears to have been almost at a standstill during this
period, as the census of 1900 shows the extremely low
increase of $340,201 in value of products over the
census of 1890. Since 1900, however, the industry
apparently has been growing rapidly in importance.

The applications of cellulose are already manifold. '

Although many have been long known, a very con-
siderable number are of quite recent origin, and new
methods of application are constantly being invented
or discovered, Probably nothing has done more to
facilitate such applications than the discovery of cellu-
lose nitrate, as made by Schoenbein in 1846, and the
subsequent discovery of the Hyatt ‘Brothers, in 1869,
that by the aid of camphor, the cellulose nitrate,
which is known as the heptanitrate, could be con-
verted into the plastic mass known as celluloid, for
from these discoveries and the inventions followilng
there has grown up the extensive pyroxylin plasties
industry shown statistically above. '

Another development based on the use of cellulose
nitrates is the artificial silk industry, which has grovt
from the discovery by De Chardonnet, in 1885, that 8
solution of pyroxylin could be forced through f:1ﬂ0
apertures into water so as to form fine threads having

| the luster of silk and showing a marked capacity for
\. dyes. This industry has attained a large degree of
importance in Kurope, but, although considergbl@
quantities of its products are imported into the Unite

Rt R R SRS o
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States, their manufacture is not yet carried on here.
The reason for this lies in the fact that large quantities
of grain alcohol and ether are employed In this indus-
try, and it is not found that the cost of these materials
in this country has as yet reached a point sufliciently
Jow to permit this artificial silk manufacture to be
conducted economically. :

Attention was called in the report on chemicals and
allied products in 1900 to the invention of viscose by
Cross and Bevan and others and the production of
plastic masses from cellulose by this means. This
invention, resulting from a most elaborate scientific
research, has been expected to yield most valusble
economic results, but as yet there are no statistics to
record here.

A recent development of importance in the plastic
industry is in the application of casein as the binder
for various materials, as these products are expected
to replace the pyroxylin plastics. Scherer devotes a
chapter in his book* to the “Preparation ol Plastic
Masses from Casein’’ and mentions particularly galalith,
which is prepared from a specially purified casein. |

Constantly extending use is being made of the solu-

tions of cellulose nitrate in the manufacture of oileloth,

linoleum, artificial leather, waterproofed cloth and
paper, and especially patent leather.

Table 121 sets forth the imports and exports of
pyroxylin plastics, for the years ending June 30, from
1891 to 1905, as taken from Commerce and Navigation
of the United States, published by the Bureau of
Statistics.

Tasre 121.—Pyroxylin plastics—imports and exports: 1891 to 1905,

Imports | Exports

YEAR ENDING JUNE 30— (value). | (value)

"Crass XVI—EsseNTian OIrs.

The class of essential oils embraces the natural essen-
tial oils, both crude and refined (except turpentine and
petroleum distillates), artificia essential oils, and witch
!mzel. The number of different substances included
15 very large. The Standard Dictionary enumeérates
159 different essential oils, all of which except petro-
leum and naphtha are of vegetable origin, but this
does not exhaust the list.

Robert Scherer, Casein—1Its Preparation and Technical Utiliza-
ton, translated by Charles Salter, New York, 1906.

Tapre 122.—Fssential oils—compurative sunanary, with anount
and per cend of inerense: 1905 andd 1900,

T

i ‘ Per cent

| [ 110 L TTE I Y4
) 1005 won . |inerease,
e et e e g SN VDN | R S N
Number of establishments. .. .....| 52 47 ) 5 ) 10.6
CALPItul .............. L RT28,004 | SATG, 286 | 8146, 718 L)

Salaried  offivials, cle (‘ i :

nuarher.. ..., o 37 12 151
Salaries. .. { $40,002 | 815, 264 6.7
Wago-carn 132 138 1214
Total wag 860, 711 3, 246 13.5
Miseellunec §TR, B 61.8
Cost of materials usid . S 8L 110,.470 88.7
Value of produets................ 31, 464, 2 861, 167 §en 0

1 Deerease.

The statistics of Table 122 show an increase in
every item for 1905 as compared with 1000 except in
the number of salaried officials, clerks, ete., and the
average number of wage-carners. The value of prod-
ucts shows an increase of $651,167, or 80 per cent, but
the largest proportional increase, 88.7 per cent, was
reported for the cost of materials.

TanLe 128.— Essential oils—quantity and value of products: 1903
and 1900.

- 1905 b 1900
XIND. ; i
Quuntity.f Value. | Quamtity. | Value.

H i i

Peppermint oil: } 3
Sroade, pounds. cooaeiaaaal 41,270 $107,472 |} 147,100
Reflned, pounds. .. 88,772 362, H65 ; 102,068
Sassafras oil, pounds. . 30,.235 17 I 117,720
Wintergreen oil. prands. .. 4,73 15 ! 1,300
Other natural oily, pounds... 299,873 522 1o 467,310
Witch hazel extruct, gallons, 524,874 380, 373 110, 260

Artificial oils.... 65,25

All other produc 7, 602

The statistics of Table 123 show an increase in the
value of refined peppermint oil, in the quantity and
value of wintergreen oil and of witch hazel extract,
and in the value of “other natural oils’” and of arti-
ficial oils, but a decrease in all other items. The
decrease in the quantity of peppermint oil, both
crude and refined, finds an explanation in the over-
production of this commodity in 1809, which carried
the price below that point which made the cultiva-
tion of the mint and production of the oil profitable.
As a consequence the cultivation has since been much
restricted. The reduction in the quantity and value
of sassafras oil appears to be due to the fact that this
is chiefly a neighborhood industry which is subject to
considerable fluctuation. The quantities of other nat-
ural oils are subject to similar fluctuations, and it
would appear that in 1905 a larger quantity of the
more expensive oils was produced than in 1900.

As pointed out elsewhere, in 1900 the census in-
cluded the neighborhood industries, while in 1005
these were eliminated from the canvass. This differ-
ence in methods hashad a marked influence on the in-
dustries embraced inClass ITT, Potashes, and Class XVI,
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Tessential Oils, as these industries are largely pursued
by farmers at odd moments between the cultivation
of their regular crops. As a result of this canvass in
1900, in addition to the quantities presented in Table
123, there werereturned 38,925 pounds of oil of pepper-
mint, valued at $32,074; 1,410 pounds of oil of sassa-
fras, valued at $393; 775 pounds of oil of wintergreen,
valued at $1,043; and 11,158 pounds of other natural
oils, valued at $7,734. These establishments each, as
a rule, produced less than $500 worth of product, and
would not therefore be considered in any of the regular
Census tabulations.

Tapie 124~ Essentinl ofls—muonber of establishmends, by states:
1905 and 1900,

United Stutes.

California...........
Connecticut
Florida. ...
Illinois. ..

INANE . e veaie i 3 [ ........
MassueliSeEts . e 1 1
‘Michigan..... 7 \ 4
New Hampshire. . oo oo e e 1 “ ........
B (D T L LR TR 3.
B (2 ) o - UV a ( 15
North Curaline. . oo i cmtere e ie s 1
Pennsylvanis... ... 9| J
R0 1 et .. 4 13
WHRCEOTISII L1 e v v ee e cieiacv et e s 2 2

1 Inelndes 2 establishments engaged primerily in the manufacture of other
pmglll;;?lil.n]ns 3establishments engaged primarily in the manufacture of other
products. '

The statistics of Table 124 show a most irregular
fluctuation, due probably to the fact that the sources
of supply are quite irregular and that, as a rule, these
establishments spring into existence in the midst of an
abundant native supply and are abandoned when this
is exhausted.

TapLe 125.—Essential olls—ovalie of products, by geographic divi-
slong: 1805 and 1900,

DIVISION.

1905 l 1500

United States. oL e ! $1, 479,162 l $816, 369
North Atlantic...... ... 1,160,017 | 585,972
Sonth Atlantic ... I 207 e 58772
North Central and Western. ........ooooiiiiiiiian, 1 308,080 t 191,625

Table 125 shows that the North Atlantic division
held the first rank in the essential oil industry at each
census, and at the census of 1905 reported 78.5 per
cent, or more than three-fourths, of the total value of
produets for the industry. The combined North Cen-
tral and Western divisions ranked second at each cen-
sus. In both of these divisions the industry shows a
marked increase in the value of products for 1905 as
compared with 1900, that in the North Atlantic division
amounting to 08.1 per cent. There was, on the other
hand, 8 marked decrease in the value of products of
the South Atlantic division.

MANUFACTURES.

Tasue 126.—Essential oils—quantity and cost of materigls used:
1905 and 1900, '

1905 | 1900
KIND. [, S

N T,

‘ Quantity. | Cost. '\‘ Quantity. | gost

[ It ’
Aleohol, grain, gallons. .......... 84,602 | §206,255 13 95 -
Ttssential oils, erude, poun . 107;713 385, 77§ 442’ i£ gg’g%g
Herbs, leaves, and seeds, tons. .. 2,410 230, 666 T3 14 0
Wood, bark, and roots, tons..... 59,081 244,823 f, 363 qr)gs)g

=iy
—. [ S,

The statistics of Table 126 show for 1905 as compared
with 1900 an increase in the value of every article
enumerated, and an increase in the quantity of aleo-
hol and of wood, bark, and roots used. The decreases
in the quantity of crude essential oils and of herbs,
leaves, and seeds used in 1905 as compared with 1900
are quite in harmony with the variations in produets
shown elsewhere, and point to a smaller use of the
cheaper materials.

Table 127 presents the imports and exports of oils,
both volatile, or essential, and distilled, for the years
ending June 30, 1891 to 1905, inclusive, as taken from
Commerce and Navigation of the United States, pub-

- lished by the Bureau of Statistics.

Tasre 127.—0ils, volatile, or essential, and distilled—imports and
exports: 1891 to 1905.

IMPORTS. EXPORTS.
YZAR ENPING JUNE Pepporming oil. ‘
- > : i All other
Pounds. Value. | “(value).
Pounds. Value, - l
3,459,533 | 81,523,401 45,321 $120, 831 265,104
3,451,519 | 1,676,064 54, 087 156, 418 68,501
4,022,117 | 1,654,036 99, 629 207,422 79,020
2,861,875 | 1,102,108 80,225 200,722 04,907
...1 1,808,956 87,643 194, 616 100,708
1,554, 280 85, 290 174,810 102, 487
1,885,523 162, 492 257, 484 146, 560
1,511,078 145,375 180,811 201,497
1,601,257 117, 462 118,227 162, 358
1,850,184 89, 558 00,208 166,44
1,959, 365 60,166 03,672 160,004
2,002,371 36, 301 54,808 202, 2
2,156,331 13,033 34,043 252,770
2,396,748 42 039 124,728 440, §S8
............ 2,534,723 36,953 135,060 215,80

Crass XVIL—ComrrESSED AND LIQUEFIED G4sES.

This class embraces acetylene, anhydrous ammonia,
carbon dioxide (carbonic acid gas, carbonic an-
hydride, CO,), chlorine, coal gas, hydrogen, liquid
air, nitrogen monoxide (hyponitrous oxide, nitrous
oxide, laughing gas, N,0), oxygen, compound oxyges,
sulphur dioxide (sulphurous oxide, sulphurous acid
gas, sulphurous anhydride, SO,), and all gases that
are compressed or liquefied for sale. )

The statistics in Table 128 show an increase M
every item for 1905 as compared with 1900, .the
largest increase in amount being found in eapital
and the second largest in value of products. The
largest percentage of increase is also found in the
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item of capital, and the second largest, in the item

of miscellancous expenses, It is to be noted as in-

dicating the rapid growth of this industry that the

smallest percentage of increase, that for the number

of establishments, is above 50 per cent.

TapLe 128.—Compressed and liquefied gases—comparative swmamary,
with amount and per cent of inerease: 1905 and 1900,

CENSUS, ; !
i . Per cent
I e — | Tnerease. | of
1905 { 1900 | | Increase.
i
Number of establishments R 46 30 ‘ 16
Capital . .| 86,943,805 | 82,117,355 || $4, 826,450
Salaried offici |
number 243 101 ‘ 142
galaries §258,555 | 8121,012 ||  $136,643
Wage-earners, 420 a1 | 15
Tota] WREEBS. . - oeeeennremaamnans 3271, 392 $149, 486 $121, 406
Miscellaneous expenses. .. | 8451,712 8160, 561 $201,151
(lost of materials used... -1 81,117,930 $636,519 3481,411
Value of produets... ... 82,073,846 | 81,320,042 || 81,353,804

The statistics of Table 129 show an Increase for
1905 over 1900 for every item enumerated at both

censuses except for the quantity and value of aqua

ammonia, the quantity of calcined magnesia, and the
value of all other gases. The largest increase in value,
8738,697, is in the item of anhydrous ammonia, and
the second largest increase, $624,603, in that of car-
bon dioxide, while the largest percentages of increase in
value, 232.2 per cerit and 168.6 per cent, respectively,
appear for illuminating gas and anhydrous ammonia.
The largest increase in quantity, 23,907,346 pounds, is
in carbon dioxide, and the second largest increase,
3,308,504 pounds, in anhydrous ammonia. The de-
crease in the quantity and value of the aqua ammonia
produced arises from the fact that the ammonia can
now be more profitably manufactured into anhydrous
ammonisa.

from the difference in the conditions of the market for

this product in different localities, for in some places it |

is easier to dispose of calcined magnesia at an accept-
able price, and in others to dispose of epsom salts, and

this determines what final state of combination the ;

magnesium contents of the magnesite shall be made to
assune.

Tane 129.—Compressed and hiquefied gases—quantity tnd valie
of products: 1905 and 1900.

1905 1900
KIND.
Quantity. Value. Quantity, | Value,

Anhydrous ammonia, Pounds. ...| 5,752,233 | $1,176,854 || 2,443,720 | $435,157
Aqus ammonia, pounds. ..., ([ 11,832,038 186,009 || 23,216,073 | 2122,819
%;’” tined magnesin, pounds......[ 2,538,000 35,008 || 6,556,000 2, 000
Fuﬂmn dioxide, pounds. .. .| 85,001,027 { 1,343,067 || 12,084,281 719, 364
E Som splts, pounds. .. ......... 10,111, 395 102,794 ® O]
lumingting ga s, 1,600 cubie
et 197,072 983,852 60,432 | 206,174
L‘-.mghmg E 41, 020 28,311 4 ¢
1132 llnxnh(".}ls N 15,785 1,278 | 4,000 as (1}03

ygon, gallons R 03 69,246 | 395, 350 3, 17
All'other gages. 1’83’410 2057 ||.ovnn- ’ '} 35, 106

|

!Includes 291,580 pounds, with an assigned valuo of $11,664, consumed in
(}Staﬂhllslm\('.nts where {)nmmﬁ{cglied. ¢ , i
st Indludes 201,503 pounds, with an estimated value of §7,254, consumed in

&H.ﬂmhmqn ts where manufactured.

‘Not shiown separately in 1900.

Included in “all other gages” in 1900,

The decrease in the quantity and the in-
crease in the value of caleined magnesia appear to arise

The item of illuminating gas in Table 129 illustrates
the manner in which the summations of individual in-
dustries are arrived at, for this produect primarily, and
properly, appears in the ndustry classified as “gas,
manufactured,” but as it is compressed, the figures are
again shown here in order to present as complete a view
as possible of the industry of compressing and liquefy-
ing gases for sale.  No data for illuminating gas are in-
cluded in the statistics of Table 128, and therefore
there is no duplication in the total values given for
chemicals and allied products.

TABLE 130.— Conmpressed and liguefied gases—aumber of establish-
ments, by states: 1905 and 1900,

STATE. 1905 . 1900

United Btates. .. oo e e

Alebama.
Arkiunsi,
California.
Colorado. .

District of Colnumbia.
Florida................
Georgia. ..
[llinois. ...
Indiana...
Towa.......
Kansas.....
Louisiana.

Maryland. .,
Massachnset
Michigan. .
Minnesota
Missourt. .
New Jersey.
New York. ...
North Carolina. . e e [P |
Ohio............ N 3
Oregon......... S !
Pennsylvania. I
Tenness
Texas. .. N 1
Virginin...... . .. 1
Vermont....... -
Wisconsin

—
— i
Bt S e SO BS s i Rt

1]In(‘lud¢-s{ 2% establishments engaged primarily in the manufacture of other
products,

The statistics of Table 130 show that New York
has held the first place in rank in this industry at
each census, New Jersey the second place, and Penn-
sylvania the third. No other state shows more than
5 establishments at either census.

Tasre 131.—Compressed and liguefied gases—uralue of products, by
geagraphic divisions : 1905 nnd 1900,

DIVISION. , 1965 0 1800
United StoleS. ...ovieee i
North Atlantic.......... P U
South Atlantie.

North Central. I i
South Central. . R
Western........ ereeean D P !

1 Inclades “ull other products .’

The statistics of Table 131 show a marked increase
in every division enumerated, the largest ncrease,
$1,196,728, being in the North Central division, and
the second largest, $644,378, in the North Atlantic.
The largest percentage of increase, 193.5 per cent, is
also found for the North Central division. Measured
by the value of products, the North Central division,
which stood second m this industry at the census of
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1900, stands first at the census of 1905, and the North
Atlantic division, which stood first in 1900, now
stands second.

TapLe 182.— Compressed and liquefied gases—quantity and cost of
malerials used: 1905 and 1900.

RIND.

Quantity. l Cost.

$16, 504
3

| 8204, 467

Ammonin liquor, gallons ...
10, 890
43

Ammonium nitrate, pounds.
Ammnonium siiphate, {mm
Agua ammoniy, POUIE. ... .
Carbonate of potush, pounds

P

Chlorate of potash, ponnds. . s, , 325 }

Lime,,hushells. ..... ’ ...... 5 98,478 113,218 14, 263
Limestone, tons............ 4,080 631 ;1, 418
Mugnesite, tons. . .. 111, 106 71,996 1344, 808 £5, 809
Ofl, gallons, o ovvmaenennnes 3,808,614 172,146 1,385,021 7,741
Sulphurie acid, tons 8205 | 01,076 £,014 46,229

1likounce liguor.

The statistics presented in Table 132 show an increase
in every item shown at each census except in the quan-
tity and cost of aqua ammonia and the quantities of
Limestone and magnesite. The decrease in the quan-
tity of aqua ammonia used may well be accounted for
by such an increase in the quantity of ammonium sul-
phate and ammonia liquor used as has been reported,
while the increased use of carbon dioxide from natursl
sources and from breweries may account for the de-
crease in the use of limestone and magnesite. The
largest increase in cost, $187,963, is for the ammonia
liquor reported, and the second largest, $146,911, for
ammonium sulphate. The largest percentage of in-
crease in cost, 1,138.9 per cent, is found for ammonia
liquor, and the second largest, 198.1 per cent, for oil.
The units of measure employed for the different mate-
rials reported are so many and unlike that no compari-
son by quantity of any value can be made.

The direct liquefaction of acetylene has failed to
reach a commercial development, hecause of the fact
that, being an endothermous compound, it is easily de~
composed with explosive violence if, when under a pres-
qure of more than 2 atmospheres, it is subjected to a
shock. In common with other endothermous com-
pounds this sensitiveness of acetylene is diminished by
admixture with other substances, and it has been the
custom in Germany to employ, for lighting the coaches
onrailroads, n mixtureof 25 percentof acetylene and 75
per cent of a gas of low candlepower made from shale,
compressed in cylinders under a pressure of 150 pounds
to the square inch. Advantage has also been taken
of the fact that acetone is a solvent for acetylene, the
volume of acetylene gas that may be so dissolved in-
creasing once with each pound of pressure to which the
gas is subjected. Containers filled with porous sub-
stances to facilitate absorption and localize dissocia-
tion, in the event of its occurrence, have met with favor
in the lighting of coaches, yachts, buoys, and so on, but
the statisties of acetylene compression are as yet too
few to permit of separate presentation.

i
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The increase in the quantity of anhydrpué arﬁmonia
manufactured depends principally upon the extension

of the compressor system of artificial refrigeration, -
)

though this substance is also employed to some extent
in the absorption system. Thus, from the report on
manufactured ice,! it appears that at the census of 1900
946,666 pounds of anhydrous ammonia, costin;;
$240,838, were used in the compressor system, and
109,869 pounds, costing $29,842, in the absorption
system; while at the census of 1905, 1,795,893 pounds,
valued at $484,769, were used in the compressor sys-
tem and 136,604 pounds, costing $37,506, in the ab-
sorption system. There were therefore used in the
manufacture of ice, at the census of 1900, a total of

1,056,535 pounds of anhydrous ammonia, costing

$279,680, and at the census of 1905 a total of
1,032,497 pounds, costing $522,275. The manufac-
ture of ice, however, represents but a part, and proba-
bly the lesser part, of the application of the process
of artificial refrigeration, for, as is well known, it is
applied very extensively in cold storage for the preser-
vation of food products, and in many manufacturing
operations. Mention has already been made of the use
of ice or refrigerating machines-in the manufacture of
nitroglycerin. Another recent application of these
machines, due to James Gayley, first vice-president of
‘the United States Steel Corporation,? is in the drying of
the air for use in blast furnaces used in the production
of cast iron, by freezing the moisture out of the air.
Many of the large establishments in which such refrig-
erating appliances are in use manufacture the anhy-
drous ammonia which they consume in their appara-
tus, and such manufacture, as a rule, escapes census
enumeration. There is no doubt that the anhydrous
ammonia produced for sale is considerably less than the
entire product of a given year.

Tn 1905, as in 1900, carbon dioxide was obtained
chiefly from the earth about mineral springs, from the
fermentation tubs in breweries, from the combustion of

coke, from the calcination of limestone ormagnesite, and

from the treatment of magnesite or other carbonates
with sulphuric acid; but the proportions of the total
drawn from these various sources in 1905 have changed
materially from what they were in 1900. According to
Minor,* at Saratoga Springs, N. Y., where the gas is
recovered from the natural carbonated saline waters
found there, over forty springs (or wells) have been
drilled for gas producing purposes, and these yield
about 20,000 pounds of carbon dioxide per day.

The wells are generally 6 inches in diameter, varying in depth
from 150 feet to 600 feet as they extend south. The rock is &
argillaceous slate lying above limestone, and it is at the juncture of
the two that the carbonated water is generally found, if at all, o7

many nonyielding wells have been drilled. The water as it isﬁjllt”ﬂ
from the well carrying its gas under pressure, is piped directly intd

et

es b4 and 55,
last to the Mant-

! Census of Manufactures, 1905, Bulletin 83, pi

* James Gayley, “The Application of Dry Air
facture of Tron, " Iron and Steel Institute, 1904 " o

3 John C. Minor, jr., “The Production and Moclern Uses of £3r
bonie Acid,” The Chemical Engineer, vol. 1, 1904, page 212
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o separator—a large barrel with a 2-foot trap or seal at the bottom
from which the water escapes to waste, and with a pipe at the top
leading to the gasometer into which the gas, following the path of
least resistance, naturally discharges. The process of securing the
gas is therefore purely antomatic, and but little goes to waste with
the water except that in actual solution.

Once stored in the gasometer the methods of treatment are quite
similar for all plants.  The gas is drawn through calebun ehloride
drvers 1o remove any moisture and passes on to the compressor,
wdrking generally in three stages, 60,300, and 1,000 pounds, varying
o little with the temperature.  After each stage the gasis thoroughly
cooled, finally passing into the cylinders for shipment, the weight
of gas admitted being carefully controlled.

Tpon the ability to secure a steel container for shipping, of not
excessive weight and capable of withstanding shocks in transit and
an internal test pressure-of 3,700 pounds per square inch, the fnture
of this industry has rested. The cylinders or tubes now used are
either of lap-welded or of seamless steel, the smaller size being 5,
inches O. D., and 48 inches long with a water capacity of 30 pounds,
into which 20 pounds of gas are filled, and the larger size of 8,
inches 0. D., and 51 inches long with a water capacity of 90 pounds,
and filled ordinarily with 60 pounds of gas. This gives a ratio of
mis towater capacity of about 67 per cent and the pressures reached
under ordinary conditions are ag follows:

At 60° F., 745 pounds per square inch.

80° F¥,, 966 pounds per square inch.

110° T., 1,715 pounds per square inch.

130° F., 2,240 pounds per square inch.
The bursting pressure for the seamless tubes varies between 5,100
and 5,900 pounds, and for the lap-welded between 4,900 and 5,500
pounds, and every tube before using is tested to 3,700 pounds per

square inch.

According to Fuller® the carbon dioxide obtained at
Saratoga appears to come mainly from the Trenton
limestone and to result from the action upon it of
chlorinated water.

A development of the process for producing carbon
dioxide from coke consists in burning the coke in a fur-
nace with cold blast, cooling the resultant mixed gases
in water-cooled tubes, scrubbing them with water in
coke towers in order to remove SO,, soot and dirt, and
then passing them into a solution of a cold normal
alkali carbonate, such as potassium or sodium car-
bonate, thereby causing the formation of an acid car-
bonate, commonly known as a bicarbonate. The re-
sulting solution of the bicarbonate is then heated by
the waste heat from the coke-burning furnace, whereby
the carbon dioxide that has been absorbed is set Iree
and the normal ecarbonate solution is regenerated for
use again in the absorbing tower. A characteristic
feature in the recovery of the gas from closed fermen-
tation vats in breweries consists in passing the gas,
after it has been washed, through a solution of potas-
sium permanganate in order to oxidize and destroy the
organic matters that accompany it, and impart to it
an odor indicative of its origin.

The several processes in use, when properly carried
out, yield a produet which is from 98 to 99.5 per cent
pure. A considerable number of uses to which com-
bressed carbon dioxide is applied ‘were enumerated in
the report on chemicals and allied products at the

e
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census of 1900. Additional applications mentioned
by Minor are (1) in the operation of block signals by
the electro-pneumatic process, which is as follows:

When a train approaches the signal it short circuits a track bat-
tery, thereby opening a relay and closing an electrical contact
point, which in turn causes an electro-pnenmatic valve to open,
provided there is no train on the block ahead.  Carbonie acid at
54 pounds pressure is thus permitted 1o pass from a secondary tank,
fed by a gas cylinder through a pressure regulator, to the semaphore
casting which when furced up by the pressure causes the hlade to
i go-from a horizontal or stop position to one of 607, thus giving a
| proceed signal to the train,

And (2) in the treatment of logwood:

In the ordinary methods of extraction there is a partial decom-
position of the coloring matter into products which can not after-
wards be separated from it.  These have a most detrimental effceet
on the efliciency of the product as a dye. By extraction in the
presence of CQO,, not only is there a definite compound—-hema-
toxylin carbonate—formed, hbut the decomposition is prevented
which occurs when the color is exiracted by any other process,
When dyed upon cotton, with an alkaline bath, the glucose con-
tained in the extract made by other methods reduces the copper
salt to red oxide, which is precipitated with the color asan insoluble
lake, having no affinity for cotton fiber and producing the so-called
“dusty” condition, The new product does not reduce copper
galts and does produce even and perfect shades of color on the fiber,

The compression of illuminating gas has long been

* Myron L. Tuller, ““ Carhon Dioxide,” Mineral Resources of the
United States, 1905, poge 1259, :

practised, and it was in the examination of the liquid
deposited from this compressed gas that Faraday, in
1825, discovered the very important hydrocarbon
known as benzene. This very deposition of the heavier
hydrocarbon in the gas, however, impoverished the
gas and rendered it less fit for use as an illuminant.
The great convenience that often results from being
able to store gas in portable cylinders and to use it at
will is obvious, and this fact has served to stimulate
inventors to continued efforts, wntil success was
reached in processes such as that of Pintsch or of
Peebles, in which the gas is made by “ cracking”’ certain
petroleum, tar, or shale cils in retorts, and then com-

pressing them in eylinders under low pressures.  Since

this oil gas isrich in benzene and olefiant hydrocarbons,

it must be burned in specially designed burners. By

admixture with a certain amount of oxygen its com-

bustibility and illuminating powers ate improved. In

its formation tar and liquid hydrocarbons are obtained

as by-products. Compressed illuminating gas is

principally used in lighting railway coaches and buoys,

although some, obtained by compressing ordinary

city gas, is used in the oxyhydrogen lamp with magic

lanterns, and is sold under the name of hydrogen, or

black gas, the latter name referring to the color of the

cylinders in which it is stored.

Liquid hydrogen has not yet appeared in commerce,
although the process of liquefying it was exemplified
on a large scale in the British Government Exhibit
at the Louisiana Purchase Exposition at St. Louis.
Compressed hydrogen is utilized in the Clowes lamp
employed in detecting the presence of dangerous gases
in mines, the holds of ships, and other inclosed places.
A recent important industrial use for it, or for com-

i
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pressed acetylene, is found in the compound blowpipes
used in cutting or perforating metals, which enable one
to cut into pieces with ease and celerity large masses of
iron, steel, or other metals. A competitor to com-
pressed hydrogen is found in the generators making
use of metallic hydrides, such as lithium or caleium
hydrides, for these substances on contact with water
react with it in a manner similar to that of caleium
carbide; hydrogen gas is thus set free, and may, if
desired, be evolved under pressure. The calcium
hydride proposed for this use has been commercially
styled hydrolith.

Not much progress seems to have been made in the
commercial development of liquid air, though the
processes for its production have been greatly im-
proved. This seems to be due to the fact that the
demand for it has been limited to the use of a portion
of the oxygen obtained from it for medical purposes,
and to the use of a still smaller quantity of the
liquid air itself for popular demonstrations or scien-
tific researches. As about four-fifths of the atmos-

pherie air is nitrogen, and as there has been in the past

no commercial use for nitrogen, the entire cost of
production has had to be borne by the oxygen which
was sold as such. Mention has been previously made
in these pages of the recent utilization of nitrogen in
the manufacture of calcium e¢yanamid, and this appli-
cation will probably give a marked impetus in the
near future to the manufacture of liquid air.

Crass XVIIT—Fmne CHEMICALS.

This class embraces those chemicals sold in the trade
as chemically pure or absolutely pure; the chemicals
which are more especially made use of in analytical
operations, in scientific research, and in pharmacy;
and those chemicals for which, like the salts of gold
and of silver, the price per unit is relatively very high.
Among the chemicals which are embraced here may
be named all chemically pure or “analyzed” acids,
bases, and salts; acetone and other ketones; absolute
alcohols and all aleohols other than commercial grain
and wood aleohols; aldehydes; alkaloids; elementary
substances, other than common and low-priced ones;
enzymes, ferments, or diastases, such as pancreatin,
pepsin, rennet, trypsin, lactose, sucrose, and zymose;
esters (ethereal salts or compound ethers); ethers,
simple and mixed; rare earth compounds, such as the
salts of cerium, lanthanum, thorium, radium, and ura-
nium; terpenes; toxins and antitoxing; and wurea
and the ureides. In his recent catalogue, Schu-
chardt! enumerates upward of 6,700 different sub-
stances that he offers for sale, most of which belong in
this class, and vet this list does not include all of this
class of substances that are now known,

! Dr. Theodor Schuchardt, Chemische Fabrike, Goerlitz, No. 68,
OQctober, 1907,

Tanuy 183.— F'ine chemicals—comparative summary,

i ih amouny
and per cent of nerease: 1905 and 1900,

1
|

‘ CENSUS,
: Perco
- Increase, ‘ ro(f'(,m
1905 1800 inerepse,
- PR —
Numbc]n- of establishments..... .. - 44:% 68,02 29 14 283
Capital, ooooeri L 3,347,431 | 98,029,764 ) 5,317, 6
Satried ~ofiicials, ciorks, ote, [ T .37, 607 66.2
number. ... 339 147 192 130.6
SRIAITER . oo rernaanaaeans 578,600 | $220,724 || 357,072 1629
Wage-earners, average number... 1,096 1,001 o5 830
Total wages.........coovisiinnans 81,002,473 8542, 865 $549,608 101.2
Miscellaneous expenses. .| $1,1806,230 $182,815 || $1,003, 415 580
Cost of materials used. -| 89,620,567 | $3,271,388 || 6,358,170 194, 4
Value of products.. ... ..oooeo..n 913,506,055 | 85,461,513 || $8,105,442 5,4

- The census of 1905 shows an increase in every item
presented as compared with 1900, the value of prod-
ucts showing the substantial gain of $8,105442, or
148.4 per cent, while the cost of materials reported
increased $6,358,179, nearly trebling. The largest pro-
portional increase, 548.9 per cent, was reported for
miscellaneous expenses, and the next largest, 194.4 per
cent, for cost of materials. :

TasLe 184.— Fine chemicals—quantity and value of products:
1905 and 1900.

1905 1800
KIND. —

T

Quantity. Value, Quantity. | Value,

Acetone, pounds. ......
Acids, C, I., pounds
Alkaloids, ounces......
Ammonia, C. P., pound
Bromides, pounds.....
Camphor, refined and a:
pounds.............
Chloroform, pounds. _..
Bsters, pounds.........
Ether, pounds...........

. 11,580,215 | $105,078 || 1,038,715 | $L78,606
16,640,680 | 218,518 | 2,480,575 | 130105
5,707,025 1 3,229,527 || 4,054,478 | 1,750,503
3 q 254,052 | 18131
403,997 | 157,848 314,300 | 80,319

1,106,372 | 722,907 598,708 | 254,100
616,670 | 105,604 0 )

1 403260 | 187,680 T, 900 | 1i8,7%5

94,230,174 | 2,243,065 01,4&'3,912 741,228
L) )

Fusel oil, retined, pounds. .] 72,077,600 355,417 )

Gold salts, ounces........ s 47,641 453,202 12,347 1 120,608
lodides, pounds........ . 84,702 211,619 20,714 32,831
Pepsin, pounds........ 3 . 3 19,080 ;76,120
Platinum salts, ounces. . 5) 10} g 112 | 1,40

Rare carth salts, y)ounds'.
Sllver salts, ounces....... .
Vanillin, ounces...._.............

B0, 558 4006, 326 6,873 | 25,850
1, 869, 081 778,430 || 1,606, 10! i 627,212
579, 877 165, 044 124,874 113,050

i

1 Includes 288,820 pounds, with an assigned value of $34,658, consumed in
establishments where manufactured, R

¢ Includes 14,661 pounds, with an assigned value of $1,025, consumed in
egtablishments where manufactured.

2 Not shown for 1905,

* Not shown for 1000..

o Includes 3,384,763 pounds, with an assigned value of 81,816,504, consumed
in establishments where manufactured. .

¢ Includes 1,922,704 pounds, with an assigned value of $611,32, consumed in
establishments where manufactured.

7 Includes 925,935 pounds, with an assigned value of $143,417, consumed in
establishments where manufactured. . .

8 Includes 45,939 pounds, with an assigned value of $183,7t, consumed in
establishments where manufactured.

The statistics of Table 134 show an increase in
every item presented at both censuses except in the
quantities of acetone and of esters. As the change
in the specifications for the smokeless powder used by
the United States Army, from a nitroglycerin-nitro-
cellulose base to a nitrocellulose base only, neces-
sitated the abandonment of acetone and the adoption
of ether-alcohol as the colloidizing agent, there lmﬁ
been as a consequence a reduction in the amount of
acetone used notwithstanding the fact that an mereast
in its use for the manufacture of chloroform has

-
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pecurred at the same time. The decrease in the |
qu;mtit‘y of esters produced together with the in- ‘l\
crease in value of the product shows that the falling |
off is only in the lowest priced of these products.
The largest total increase in quantity, 4,060,114
pounds, Is found in the item of chemically pure acids.
The second largest increase,
found in the item of ether, but this includes also the |
ether that is consumed in further manufacture in |
the establishment where it was produced, the major |
portion of this last-mentioned ether having been |
both produced and consumed in explosives works in
the manufacture of smokeless powder. The largest ‘
increase in value, %1,502,737, appears in the item |
of ether, but this includes the estimated value of that
which was consul_ncd in the establishment where it i
was produced. Hther shows also a marked increase
in the value of the unit. The second largest increase
in value, $1,479,024, is found in the item of alka-
loids.
ferent products shown in Table 134 is relatively.
small. This is due partly to the fact that under
Oensus rules statistics can not be presented separately
unless there are at least 3 establishments, operating
independently, for which such statistics have been
obtained; partly to the fact that the fine chemicals
made by pharmaceutical manufacturers and the
enzymes and ferments produced for sale in zymo-
technic laboratories are inclnded, on account of the
principal products of the establishments manufac-
turing them or the uses to which these products
are put, in the products of other industries; and
partly to the fact that manufacturers frequently fail
to make reports in detail. Nevertheless, Schu-
chardt’s catalogue indicates that the manufacture
of fine chemicals, and especially of the modern syn-
thetic preparations, is controlled by the German
chemical manufacturers. But a small proportion of
the fine chemicals that Schuchardt enumerates appear
to be manufactured in this country at all, and, judg-

.ing by the cemsus returns, fewer still are manufac-

tured for sale. The fine chemicals presented in Table
134 named on the schedules which were received
at the censuses and which, under the rules, could
not be set forth separately, are the elements gold,
iodine (resublimed), nickel (purified), phosphorus,
and silver; compounds of antimony, magnesium,
manganese, mercury, nickel, and titanium; and the
organic compounds acetic anhydride, acetanilide,
henzaldehyde, formaldehyde, glycosine, paraformalde-
hyde, phenalgin, resorcin, saccharin, salol, and syn-.
thetic perfumery bases,

|
) ¢
2,753,232 pounds, is ( .
|
i

It will be observed that the number of dif- 3
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Tapte 185.—Fine ehemicals—number of cstablishments, by states:
1905 and 1900,

1908

BTATE.

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

1 1

.......... 1

1 2

1 1

Mausgsachn, 2 1

I Michigan, 3 1

Missouri. 4 2

N D PSR L oo e e e s 1

Now Jersey . oo i 23 15

Vo New Yorko ..o 14 T

ORio., ... oL 4] 2

¢+ Penusylvaniy. ... 11 1

Rhode Island. . 1 1

Virginia....... 1 e
Wiseonsin, ... 1

1)1'()(,11111(1,*1{(:%“1”; 2 v-st:;hlir;hmums engaged prinmvril_\" inthe 111;11111&1(-{1;111‘_“ 'uf ‘ovthwr

4 Ineludes 20 establishments engaged primurily in the munofactire of other
products,

The statistics of Table 135 show that there has been
a gain of 18 in the number of establishments engaged
in the manufacture of fine chemicals at the census of
1905 as compared with 1900, the largest increase in
number, 8, being for New Jersey, and the second
largest increase, 7, being for New York. At each
census New Jersey has ranked first in the number of
establishments, reporting in 1905, 34.3 per cent, or
over one-third of the total. At the census of 1905
New York, which ranked third at the census of 1900,
stood second, exchanging places with Pennsylvania.
No other state reported as many as 5 establishments
at either census,

TapLE 186.—Fine chemicals—value of products, by geographic divi-
sions: 1905 and 1900,

DIVISION. f 1905 1900

t
TUnited SRS o.ooriin e e ees 1 1§14, 235,037 | 186, 278, 280
North Atlantic and South Atlantic......c.....o...nl. | 11, &62, 640 b, 504, 760
North Central and Western. .. ... oiane ! 2,343,207 | 677, 533

i {

1Ineludes ‘ all other products.”’

Tt will be observed that the industry was practically
confined to the North Atlantic and South Atlantie
divisions, these two divisions together reporting 89.2
per cent of the total value of products in 1900 and 83.5
per cent of the total in 1905. As n matter of lact the
industry is concentrated chiefly in the North Atlantic
division, there being but 2 establishments in the South
Atlantic division, and may properly be regarded as
reaching its highest development in the older com-
munities. The largest proportional increase, 245.9
per cent, was reported lor the North Central and
Western divisions combined, against n gain of 112.6
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per cent in the North and South Atlantic divisions
combined, although the absolute increase in the latter
divisions exceeded that in the former by $4,632,120.

Tasie 137.— Fine chemicals—quantity and eost of materials used:
1 i
10905 and 1900,

KIND. ]-~V~ - i T
% Quantity. Cost.

Avetiate of lime, tons . 3 5{13‘1'),0{”)(»
Aleohol, gaflons 1,9 G578, 326 265,477
Caustie soda, tons. St 3,703
Crude drugs, pounc 14,444,450 | 2,588, 420 840, 804
Fusel oil, gallons . 466, 637 408, 612 jJ‘l_,;(ruJ
Gold, troy ounces l 18,963 201, 248 ld‘b,a-A
Monazite, pounds................ f401,132 45, 244 , (G R .
Murintic acid, pounds............ \ 1,181,078 11,877 || 1,146,697 14,086
Nitrie neid, pounds .. _........... 1,505,870 74, 516 183, 667 11,081
Platinum, OUnees ... cooooneenns O] [O) 3,488 61,215
Gilver, ounces. . . .. Y 1 58, 556 054,100 | 562,005
Sulphuric acid, tons.............. 2,240 36, 200 1,640 10,432

L Not shown separately.

The statistics of Table 137 show an increase in every
item presented at each census, except in the quantity
and cost of acetate of lime and the cost of muriatic acid
and silver. Acetate of lime is used for the manufac-
ture of acetone, and the decrease reported for the for-
mer is quite in harmony with the decrease shown n
Table 134 for the latter. The decrease shown for muri-
atic ncid apparently arises from the more extended use
of the cheaper quality of acid. The largest increase in
quantity, 10,114,696 pounds, is for crude drugs, and
the second largest increase in quantity, 1,322,203
pounds, is for nitric acid. The largest increase in cost,
$1,538,535, is shown for crude drugs, and the second
largest increase in cost, $412,849, for aleohol.

Although acetone is no longer employed, in this
country at least, in the manufacture of smokeless pow-
der, new uses are being found for this as for other chem-
ical substances. At the last census attention was
called to the fuct that this substance is used largely as
a substitute for grain alcohol in the manufacture of
chloroform. It is now found to be of value also in the
developing of negatives in photography. '

An important group of bodies in this class is that
of C. P. chemicals. This designation has long been
used in the art, and among consumers has been pre-
sumed to signify that the material so designated was
chemically pure. = But the results of the examinations
of many samples of materials so labeled on the market
have led to the conclusion that in many instances the
abbreviations represent comparatively pure, or com-
mercially pure. The importance of having for use,
especially in analytical chemistty, and very frequently
in other chemical operations, chemicals of assured
purity led the Association of Official Agricultural
Chemists and the American Chemical Society to advo-

cate the establishment by the United States Govern.
ment of a Bureau of Standards, by which the matep.
als offered on the market could be tested and the in-
struments employed in the profession could be stang-
ardized, and such a bureau has been formed., Not
content with this, however, the American Chemica]
Society has maintained for several years past a com-
mittee on quality of reagents, with theresult that many-
facturers are now offering what are known as “ang-
lyzed chemicals,” because the label bears & record of
the analysis, showing the kind and quantity of foreign
hodies which are present in the material sold. In fxzdt»,
the interval since the last census has been marked hy a
steady progress in the direction of making the lahel set,
forth the true character of the goods to which it is
applied. .

An interesting development is found in the produe-
tion of camphor by a synthetic process from turpen-
tine. .A terpene hydrochloride has been known for
some time and used under the name of artificial cam-
phor, but by the process in which anhydrous turpen-
tine'is heated with an anhydrous oxalic acid, and the
mixture treated with caustic alkali and steam, true
synthetic camphor appears tq be formed. Unfortu-
nately the operation does not appear thus far to have
been commercially successful, but it is believed that it
may hecome so if carried on.in the turpentine produc-
ing region instead of remote {rom it, as has thus far
been the case. ) :

Another interesting development of recent years is
found in the manufacture of chloroform. At the last
census it was pointed out that acetone had come to be
used on a considerable scale in this manufacture. In
the discussion of Class X of the present report atten-
tion has been called to the fact that carbon tetrachlo-
ride has come to be made in large quantities in connec-
tion with this industry. It now appears that 2 use has
been found for this carbon tetrachloride in the manu-
facture of chloroform by reverse substitution, that is,
by replacing one of the chlorine atoms in the carbon
tetrachloride molecule by an atom of hydrogen, and .
that this promises to be successful commercially.

Another is found in the successful commercial de-
velopment in this country of the invention of P. Frite-
sche, for which United States letters patent 475640, of
January 19, 1897, were granted, and by which ether is
produced from the ethylene occurring in illuminating
and other hydrocarbon gases.

Table 138 shows the quantity and value of the im-
ports for consumption, for the years ending June 30,
from 1891 to 1905, as taken from Commerce and Navi-
sation of the United States, published by the Bureau
of Statistics. ' ‘
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ACONITE BARK, !
LEAF, AND
HROOT.

ALL BALTS OF
MORPHIA OR
MORPHINE,

NUX VOMICA,

OF OPIUM,

l 1’(‘»1111(13.‘\’{11111*. ;

RNV | PR

TasLe 138, —FINE CHEMICALS—IMPORTS FOR CONSUMPTION

MORFHIA O MOJ-

| PHINE,SULPHATE ||
OF, AND ALL AL-

| KALOIDS OR SALTS |

C 1891 TO 1905,

ETIERS,
STRYCHNIA, oo - e -
STRYCHNINE, : Al
AND D Other notspes | AR O
A u . s ! Cwhich spe-| Nitrons
SALTS OF. Hulphuric.  eiglly provided | Whieh spe- JLIOHE,
) i1l II():I‘. ded | cific dnty £pirits of.

| dovs st |
e amennt ol
¢ 25 per et

CVadue. o (vadue), L Ponnds, Value

2,761 826 [ 1, 304, 013 |832,030 |
........... 1,302,437 | 34,038 34, 758 PP
4,351 236 \ 1,720,315 | 41,567 23,580 | 25,035
108 P 39,831 20,076 ] 346, 4
| 5 9,620 [ 16,020 | 18,507
18,668 806 | 1,083
15,200 14,640 ) 30,300 4. SRR | T 0 T et/ T ol B R S AL RPN
20,529 2,382 ] 2,832 [ 14,400
b 152 28,['![):(3) Lol st
3,070,536 | 65,46 f26, 008
1,681,757 | 30,560 50,810
| 2,876,318 | 47,830 38,002 06,550
i 2,463,340 | 36,800 12,371 25,717 i r]
3,130,211 | 47,444 2,763 1 43,760 ' |
9,708,514 | 47,040 A 41,7 ; B e Lol
L S e e L : .
ALKALOIDS OR SALTS OF CINCHONA BAEE ' \
- e e e e : |
i i it 5P 8 i 2 3
spax exp-| Dark or other materials ‘ . \ \ P posraonvs. k BRUMINE.
ING JUNE ! Il‘omI whitch " qlummu Cinchonidix, i Sulphate of quinia. i All other, f ‘
30— | may be extracted. | | B ;t
| [
[F— I P USROS E S O
\ Tounds. Value. Qunces. Value, i Ounces, E | Ounees, Value, | Pounds, | Value. ] Pounds. | Value
! | \ i . i .
i T k ! : U — e e . —
L. 2,672,364 | 830,085 156,229 $3,850 ] 3,079,000s 805,821 | onomat s2,07 0 L 853,50
1802, 3,423,041 200,508 11,483 1,586 2,686, 677 742, 440 [ 156,442 [ 29,36 15 2 | 31,643
1893. 2,374,041 196,867 364,142 11,714 3,027,810 556, TH2 | 45,030 | 11,605 1 $ i 44,0068
04, 2,502,224 143,194 313,040 7,077 2,141,130 | 470, 816 40,860 10,401 \; 75 ‘ 11,927
2,012,309 117,908 72,425 3,534 1,308, 959 327, 541 37,027 ¢ 10,857 ] 14,131 ¢
2,609,789 165,699 282,321 0,080 2,050,078 64,000 | 24, 147 ;\ X3 l 2,646 ;
D B O R TP T T LRy 2,714,147 480, 82 l 87,237 4 741 o4, K70 |
. 308,278 38,802 3,043,208 753,211 106, 961 i A i
1500 . 233,?‘5{;:) 34,9?2 2,?88,(3@3 ,(_iﬁ.’»,S]“.? ’ 262, {41 5.‘ |
0. . FEPPPRITER [ELEreTS 101,335 15,92.4 ‘:2,()2{5.(\()(]_ cﬁfiv,(&_s() | 155.«!\_}7 i 228 |
1001 .. 4,106,410 | 781,805 28,000 9,465 3,495,996 | 1,078, 472 25.9,4».?0] 15 |
1902 3,660,718 617,:{10 18,000 6,695 2,399,10!‘! | (-51.,401! ) l(}(),(l!_v:} i b
1908 3,080,072 547,332 44,000 24 2,534,106 | 576,404 | 164,370 |
1004 3,603,131 501,375 89,110 3,059,514 1 659, 868 | ; 166,023 |} !
1K 4,353,439 596,614 44,580 2,264,454 ; a04, 351 | | 134,404 } :
i i . B '
JODINE ' P ] 1 -
” i i | HYDRIODATE, CALOMEL, AND
e -1 CHLORAL Iy- || . " ODIDE, AND OTHER MER(U-
YEAREND- | Crude and To ; DRATE, 1 CHLOROFOLA. OIEGRM. | pgpar oF RIAL MUEDICINAL
. rade | > and re- ssubli ! ! POTASH. REPARATIONY,
u\i(}vENE Crude. 1(’ aubtimed, Resublimed. \\1 h OTASH PREPARATIONY
U UV e \‘\._..._ AAAAAAAA - B ] E S
; ! . : - | e
pPounds. | Value. | Pounds.| Value. | Pounds. Value. ] Pounds. i Ve i\ Pounds. \‘ Value. |, Pounds, \ Value. | Pounds. | Valge,
i :

241, 186 35
164, 185 4
327, 248 6

31,8741 848,350

991 805 | 506,008

...... 301,551 | 872,526
301,214
315, 476

,..
a
&

LRy
-
=
-

573,128 | 1,452, 434 |
269,052 | 658,402 |
316,78 | 819,272 ...
2841805 | 785,290 1.
418,163 | 9a5, 702

350, 830 ’ 609, 659

819,
944 |
175 |
\ W |
| ] : 158 |
17,347 | 6 241 |
45, 128 1% |} 115 )
21, 063 | 1 40 |
7562 | 7l 52 |
1,534 : 6 202 |
2,008 |
8,703 i
6,232 |
i
i

Crass XIX.—GENERAL CHEMICALS.

This class embraces all chemicals not enumerated in
any of the classes previously .considered. In com-
merce the term ‘‘general chemicals” includes also
acids, sodas, potashes, alums, acetate of lime, and
many other chemicals for which the statistics have
been given in the previous sections of this report.
These chemicals have a low unit value and are ustally

|
|
|
|

450
Ry
644
ANz
084
926

|
a

LR
W] 404
25 | RGD |

v 'J,‘."f;,'lt !
5002

14,137

ST SR

sold in ton lots, for which reason they are also desig-

nated as heavy chemicals.

The statistics of Table 139 show an increase in

every item except the number of establishments.

The

large increases were reported of $5,751,140 in value of
products and of 3,356,028 in cost of materials. The

b=}

greatest proportional increase is shown in miscella-

neous expenses and the next greatest in the item of

salaries.

i
]




486 MANUFACTURES.

Tanus 139 —~General chemicals—comparative summary, weth amount
ane per cent of inerease: 1905wl 1900,

CENSUN,

! |
J k Per cent
Poe e s | Imerese. | 0f o
# 1905 | 1900 | meret
)
Number of establishmwents, ... 74 ! ‘?,'5-1
A S14, 486,703 1912, 433, 20.5
Salaried  officials, olerks, ete,, ! .
TOMBET 2 s ae e 660 0.8
Salaries. ... 1,001,955 8L.9
Wuge-parners, average nomber_ ! 3, 720 4.9
Total wages. .. | 82,072,341 66.4
Miseellaneous expense ,HI2, 542 2.4
Cost of materials used .. ... S12, 6146, 514 | & 36.1
Value of produets. ............... 181&874,8‘.07 \ 43.8

1 Deered.se.

Table 140 shows an increase for 1905 as compared
with 1900 for each item given at both censuses, except

in the quantity of acetate of lead, the quantity and

value of aqua ammonia, the quantity and value of cop-
peras, the quantity and value of Glauber’s salt, the
quantity of salt cake, and the valué of zine salts. The
largest increase in quantity, 95,113 tons, or 2,686.8 per
cent, is found in the item-of ealeium chloride, and the
second largest increase in quantity, 19,740 tons, is
found in the item of niter cake, but the second largest
proportional increase in quantity, 368.4 per cent, is
found in the item of ammonium nitrate. The largest
increase in value, $774,859, is shown in the item for
cream of tartar, and the second largest, $757,362, is
for the item tin compounds. The largest proportional
increase in value, however, 807.4 per cent, appears
for the item of caleium chloride, and the second largest
inerease, 580.9 per cent, for ammonium nitrate.

TasLe 14O0.—General chemicals—gquantity end value of products:
1505 and 1900.

1905 1 1900
KIND. ; i s
Quantity. | Value. | Quantity, Value,

PR — ! — O
Acetate of lead, pounds, ... ‘ FIR,009 | 1,200,001 $73,220
Aqua ammoniz, pounds, ...t E 1,010,723 5 8 25,080, 116 1,023, 598
Ammonium nitrate, pounds. ’ 43,9 821,373 | 8604, 438 76, 571
Caleinm chloride, tons U8, 653 | 257, 311 [‘ 28, 357
Copperns, pounds. ... 4,700, 104 28, 00t ) 199, 860
Crepm of turtar, poun 15, 650, K00 i 2,1]7; 704
1~1Psom sulty, pounds. 20, Bk, 443 ¢ 75, D66
Glauber’s salt, *:mmx(t J14,665, 456 163, 050
Glyeerin, pounds. ... l 10, 311, 447 1,893, 886G
Niter eake, tons. . ......o..... i 6335, 221 i 46, 368
Phosphates of sodu, pounds..j 9,669,509 | 244,378 || 4,67y, 160 155, 989
Balt Cake, TONS. . .. n.. DO Teakaat | eI wao0n | 30 a4
Sultpeter, tons . ........ : T A ) | we i 437, 987
Tin componnuds, poutuds ‘ L 621,378 | 1,360,209 | 6,950,704 tiOS’,QI%’I
Zine sults, pounds. ... ] 11, 579, 546 ; 201,771 J 49, 511, 409 353,000

! Ineludes 01,500 pounds, with ao assigned value of $8,235, consunied in estiah-
lishments where manuinetured. ’

2Includes 3,410,078 pounds, with un assigned value of 2170,04, consumed in
estublishments w mannfactured, ’ .

3 Includes 0 pounds, with an assigned valiue of 89,902, consumed in estah-
Mshnents where manufactured. )

4 Includes 2,671,564 pounds, with an assigned vale of $427,450, consnmied in
establishments where monnfactured. )

& Ineludes 657,758 pounds, with anassigned value of $72,353, consumed in estab-
lishments where manufactured., N

¢ Includes 6,240 tons, with an assigned value of §15,600, consumed in establish-
ments where munnfactured, ' b

7 Includes 3,746 lons, with an ussigned value of 811,208, consumed iy establigh-
ments where manufectored. i

8 Tuehides 2,088 tons, withanassigned value of 825,050, consumed in establishe
ments where manafactired, ’

2 Ineludes 6,185 tons, with au assigned value of $51,020, consutned in establish-
ments where manuinetured., ) ’

o Inecludes 549 tons, with un assighed value of 67,071, consumed in establish-
ments where mannfactured. ’

Attention was called, in the report on this clasg ab
the census of 1900, to the incompleteness of the stagtig.
tics for general chemicals. The returns for 1905 werg
if possible, even less detailed, so that fewer items cm;
be presented. Two substances which are of especig]
economic interest in this connection, but which could
not well be included in the tabular presentation, are
ammonium sulphate and ammonia liquor. A gnpgll
quantity of ammonium sulphate is reported as being
produced in establishments included in the classifieg-
tion of chemicals and allied products, but the larger
part of the ammonium sulphate manufactured and gl
of the ammonia liquor are reported from by-product
coke and gas manufacturing plants. In 1900 there
were reported from these sources 23,295,485 pounds of
ammonium sulphate, having a value of $623,537, and,
in addition, 1,681,700 pounds which were produced in
the establishments wheve they were consumed. Tn

1905 there were reported produced 34,568,000 pounds-

of ammonium sulphate, having a value of $907,667.
Ammonia liquor is produced fmd reported in so many
different grades, or, as they are called in commerce,
“strengths,” that a proper comparison of the data at
diflerent periods can be made only after all such data
have been reduced to a common basis, and, as in the
reports from coal gas establishments, the largest num-
ber reported liquor of 16-ounce strength, this grade
has been taken as a basis and all other grades reduced
toit. From various data it is estimated for the census
of 1900 that there were produced 28,542,800 gallons of
ammonia liquor of 16-ounce strength, to which no
value was assigned. For 1905 there were produced in
the coke industry 40,173,210 gallons, reduced to 16-
ounce strength, valued at $763,291, and in the gas
industry 37,854,199 gallons, valued at $537,903. The
total production of 16-ounce ammonia liquor at the
census of 1905 was therefore 78,027,409 gallons, valued
at$1,301,194. Anotheritem of importance is glycerin,
27,660,661 pounds, with a value of $2,958,115, having
been reported at the census of 1905 as being produced
in the soap industry? Combined with the glycerin
reported in chemicals and allied products, the total
production for 1905 is 46,972,658 pounds, having a
value of $5,355,320. At the census of 1900 there
were reported from other sources 11,128,676 pounds
of glycerin, having a value of $1,202,715, which, com-
bined with that shown for 1900 in Table 140, gives

a total for that census of 26,512,454 pounds, valued
at $3,096,601. . .

The statistics of Table 141 show a gain of 13 estab-
lishments in the United States total for 1905 as com-
pared with 1900,and indicate that the decrease of 23
establishments, shown in the United States in Table
139, is wholly or partly due to such a change in the
proportion of the different products of establishments
at the two censuses, that establishments whiclﬂff

! Twelith Census, Bulletin No. 210, page 93.
* Census of Manufactures, 1905, Bulletin 57, page 44.

R

LR

€

R S S WS T



CHEMICALS AND ALLIED PRODU(TS. 487

classified in Class XIX at the census of 1900 have been
iransferred to other classes at the census of 1905,
Considering the individual states, it will be observed
that New York has advanced from second to first
place in rank and Pennsylvania from third to second
place, while New Jersey dropped from first place in
1900 to third in 1905. California has advanced from
fifth to fourth place in rank, sharing that place with
Ohio.

Tanue Ld1.~—General chemicals—number of establishnents, by states:

1905 and 1900.

STATE. 1905 | 1900

............. 1166 1152

United States.............. PR

ABDRINA. o cceaiiiiieiaanans
Californif...cooeeennniannaa.n
LAITS) ¢ (< A e >
Conneeticut....... STTERERRPRrT J TR
Digtrict of Columbia........... s B i
DEIAWALG . « e eevmnnnnarrrmmannens 1
GOOXEIR e e eenvveiiaies i a
linois. . PP 0
Indiang. .oovnveeienieniinn.n . 3
Kentueky. oo eeiooaracannneenns e - o %
5
8
8
6

TOUISIANR . ¢ v o v mmanemnaanamnn
Margland......cooevmnnveaiannn
Massachusetts..................
Michigen..... .
Migsouri
Nebraska, .
New Jersey
New York
Ohio.....
Penngylvania. .
Rhode Island........c..c.ovoene s 4
Tennessee, ..., . . .. ..

Vermant........
Virginig, ... ... .. o
West VITgini. oo oo et enee e

neludes 91 establishments engaged primarily in the manufacture of other
rodacts,

v tIncludey 53 establishments engaged primarily in the manufacture of other
produets,

The statistics of Table 142 show an increase in the
value of the products for 1905 as compared with 1900
for each division except the Western, in which there
has been a decrease, the greatest increase, $3,672,463,
being found in the North Atlantic division, and the
second greatest increase, $1,496,588, in the North
Central. At each census, measured by the value of
its products, the North Atlantic division has stood
first, reporting 67.8 per cent of the total in 1900 and
68.4 per cent in 1905, almost exactly two-thirds in
each case. The North Central division stood second
at both censuses, the South Atlantic third, the Western
fourth, and the South Central fifth.

TaBLE 142,—General chemicals—value of products, by geographic
divisions: 1905 and 1900.

DIVISION, 1905 1800

Vnited States. ......oovueeiee i iiieianas 1829, 431,792 1817,234, 087
North Atlantie. . ..

A i 15,361,853 | 11,670, 300
Yputh Atlantie. .. 1246775 | 1,052 082
Sl g AR
v entral . ... .. . k 22

Western, .0 e | o, mad

! Includes “all other products.”

. The statistics of Table 143 show many irregulari-

ties, growing largely out of the fact that many of the

chemicalg belonging to this class are produced in-

establishments in which a large variety of substances
45254—>1rG 1905~—p1 4—08——33

is manufactured, and where in consequence the
labor of making out a complete detailed return is
regarded us burdensome, while others are subordinate
products, so that they, as well as the materials from
which they are produced, may be overlooked in the
preparation of the returns. The degree in which
these factors affect the returns will, of course, vary
at different censuses. An effort is made in the inspec-
tion of the individual returns to remedy these defects,
but this meets with only partial success. Moreover,
1t is not possible to reduce all grades of materials to
a common standard of strength, and hence it may
oceur, as for instance in the case of the ammonia, or
gas, liquor in Table 143, that a much larger volume
abt a less cost may be reported as used at one census
than at another, because that reported at the former
census was of lower grade.

Tamre 143 —General chemivals—quantily and cost of principal

materials wsed: 19035 and 1900,

1805
EIND, et [

Quantity. Cost. Il Quantity. !

i i
|
I

- —

Ammonia, agna, pounds ........ 7,246, (42 333,210 .| 6,242,034

Ammonin liquor, gallons, .. o123, 466, 740 132,512,758 | 24
Argols; turtar and lees, tons 18,797 ! 24, 057 | 2,266,271
Bones and boneblack, tons. 30,379 18,591 |

Brine, gallons............ . 54, 478 (1) I ¢
Glyeerin, erude, pounds. . 21,482,084 15,478,126 ¢ 1,302, 642
Time, bashels. . ... ... 54, (40 [ 14,077 t 25,736
Magnesite, tons. . .. . £, 14 Q] | {1
Muriatic acid, pounds. . o[ 18, 006, 837 3,498,000 | 24,563
Nitrate of soda, tons. . 35, 048 35,040 1 1,189,515
Nitrie acid, pounds. . .. 4, 266, 111 353,014 ! 10,629
Phosphate rock, tons 5,663 4,584 | 481,671
Pig lead, tons. ... i34 267 i 242,608
Potassium salts, to 11,470 il |

Salt, tons. . .. 28, 052 0 ]

Soda ash, ton: 14,9046 23

Sulphur, tons. 14,438 I 303,548
Sulphurie aeid, tons. 63, 147 30,316 [ 170,100
Tin, pounds o, ...l S T032,993 K76,20% (| 10,701,177 ‘ 413,157
Zine und zine dross, pounds. . ...| 0,768,186 121,412 || 6, 04%,000 ‘ 164, 003

i

! Not shown separately.

The marked increase in the quantity of caleium
chloride reported as produced deserves attention.
This increase is partly fictitious, for, as stated in the
report for that census,! the quantity returned in 1900
was probably less than that actually produced. On
the other hand, there has been, no doubt, a real
increase during the interval, for this substance has
come to be used extensively in automobiles, while its
use in making nonfreezable solutions for fire buckets
gnd automatie sprinkler systems, for brine and ice

"machines and refrigerating plants, for drying the

gases in the manufacture of liquefied carbon dioxide
and anhydrous ammonia, and in drying the air in
compressed air power plants and of cold storage ware-
houses, for the manufacture of dry colors or lakes, in
tempering steel, and in forming high boiling point
solutions for use in such industries as the canning of
foods, has been more marked. Calcium chloride is
met with in the market as a solid containing 75 per
cent of anhydrous caleium chloride, 24 per cent of
water, and 1 per cent of foreign bodies; as a solution

' Twelfth Census, Bulletin No, 210, page 05,

e il o i
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containing from 40 to 50 per cent of anhydrous cal-
cium chloride; and as a solution of caleium chloride
and sodium bicarbonate for use in the extinction of
fires. The solid material is offered in 635-pound iron
drums and in 10-pound tins. The solution is offered
in 4,500-gallon tank cars, in 110-gallon drums, and in
2-gallon cans. ‘

Equally of interest is the decrease in the quantity
and value of the copperas, green vitriol, or crystal-
lized ferrous sulphate reported, since, as pointed out
in the report for 1900, this substance is a by-product
in the pickling of iron and steel, and is used in the
manufacture of venetian red and other iron pigments;
in making dye liquors, prussian blue, and writing
inks; for disinfecting purposes; and for the precipi-
tation of gold from its solutions.
in recent years come to be used as a substitute for
alum in the purification of service waters. The

»

1 Twelfth Census, Bulletin No. 210, page 95.

In addition it has -

MANUFACTURES.

Quincy process, so called from its development at
Quincy, IlI.,* “‘involves the use of ferrous sulphate
and lime water, applied separately in small quantities
in solution to the raw water to coagulate it, with
subsequent sedimentation of the coagulated water
and final rapid filtration.”” . It is probable, in view of
this new use, added to the fact that the industries in
which it was previously used have shown a marked
increase, that the decrease in the returns for copperag
for 1905 was due to the product not being completely
reported, and not to an actual decrease in its pro-
duction. '

Table 144 sets forth the imports of general chem-
icals from 1891 to 1905, inclusive, for the years ending
June 30, as taken from Commerce and Navigation of
the United States, published by the DBureau of
Statistics. :

Water Purification for Cities by Sulphate of Iron, Ameri
Steel and Wire Company, 1903, page 48. P o mencat

TapLe 144.—GENERAL CHEMICALS—IMPORTS FOR CONSUMPTION: 1891 TO 1805.

|
‘ il AMMONIA, CARBONATE
AQUA, OL WATER, || OF, MURIATIC UR SAL- || POTASH, CHROMATE ﬂ(’;ﬁ;lf;fl‘)o' ARGAL, OR ARGOL, OR || ,naors, on NITRATE OF POT-
YEAR AMMONIA. || AMMONIAC, AND SUL- || AND BICHROMATE, CHROMATE CRUDE TARTAR. L8, OR WINE LEES. || ASH, OR BALT-
EMING ‘ PHATE OF. . PETER, CRUDE,
JUNE 30— l‘
Pounds. Vulueﬁi Pounds. Value. Pounds. | Value. | Pounds. | Value. j Pounds. Value, Pounds. Value Pounds, | Value,
1891, ...t 276,750 112,858 || 24,331,113 | $740,507 | 1,234,085 1 95,051 545, 458 831,505 || 21,570,102 | 82,197,507 ||-oenrenniiminnenanins 15,040, 75
o2, L T30 || 14,275,362 | 472,276 | 1,008,520 | 81,287 || 703,246 44,001 24813171 | 9,216,525 14, 41“ e
18, 7904, 599 560,222 065,007 | 70,174 || 671,508 | 44,183 1 28,770,810 | 2,341,575 16,560, 599 | 465, 660
7,638, 818 306,701 || 1,009,400 | 83,420} 207,307 17,657 || 22,373,180 | 1,504,200 9,671,217 | 251,418
19, 83, 370 653,140 | 2,024,776 | 173,130 1 600,600 ) 40,321 97,011,122 | 1,803,730 8,735,200 | 246,562
30,523, 313 BO4,671 || 1,444,716 | 120,330 || 556,631 | 38,103 28,481,665 | 2,724,709 14,758, 974 | 380,524
I 24,891,608 570,152 || 1,366,074 | 112,783 || 319,641 22, 070 || 23,457,676 | 1,967,042 19,719, 876 | 408,761
20, 595, 623 456,273 | 1,016,020 | 79,495 || 295,540 | 19,027 741,150 65,154 || 18,461,479 12,020,986 | 270,201
19,228,311 520,752 || 1,009,093 | 75,254 23, 300, 762 10,985, 505 | 409,818
22,185,435 084, 004 645, 1 41,439 27, 330, 480 10,332, 836 | 260, 739
33,925, 826 951, 823 200,519 | 14,401 28,598, 781 11,361,113 | 288,807
43,963,326 | 1,188,579 450,011 | 31,971 29, 276, 148 9,387,070 | 264,430
40, 193, 046 L 101, 134 32,376 2,411 29,066,557 | 2,734,027 || 11,790,415 | 318,515
40,062,043 | 1,200,727 | 38,423 2,554 24,571,730 | 2,550,223 || 13,518,301 | 306,520
38,174,070 | 1,205, 361 55,864 3,433 26,250,353 | 2,280,417 || 14,512,308 | 386,008
f LEAD
i
vEAn | NUTRATE OF SODA. | GLYCERIN. CAMPLON RE- | dmomy i%‘;,‘,"lfg:‘g x&‘gﬁgbi‘%- MILK, SUGAR OF,
ENDING i : ' “EAS- 1 Brown acetate | White acetate SGM SALTS.
JUNE 30— ! of. of. .
PR ‘ ;i e
Tons. Value, ;\ Tounds. Value, | Pounds.| Value. Pounds. | Value, | Pounds.|Value, | Pounds.|Value. || Pounds. | Value. Pounds,Value.
100,428 | $2,023,374 ‘ 13,975,577 | $096,086 63 821 | 806,087 b 42,330
109,863 | 2,076,816 i 14,107,540 | B4LBIO | 56,820 ) 17,361 405,596 é?'%g 3:2128 353;322 ’34§304
94,661 | 3,062,715 || 16,540,233 | 895,630 || 156,201 | 51,220 1,010,030 61,337 480 || 98,785 | 12,089
BS,070 | 2,745,048 © 8,321,853 | 510,206 || 137,882 1 44,233 | 927,162 50,294 a2 || 31,346 | 3,40
124,803 | 4,124,712 | 13,488,825 | 784,013 271,164 | 83,382 542,316 '650 16 {| 14,117 1,828
127,507 | 3,870,724 |\ 21,158,820 | 1,472,302 153,012 | 68,785 || 1,123,443 100,850 601 || 16,365 | 2,162
B33L | 2,640,380 | 12,717,008 | 1,182,000 240,004 | 84,530 || 001,000 240'573 | 1,122 || 17,117 | 284
125,088 | 2,720,750 | 12,274,087 774,709 || 170,406 | 54,602 || 250,270 o1'137 | 64| 1,844) 10
122,514 | 2,054,805 | 15,665,252 | 1 024,131 {90,743 | 23,806 127,041 74,186 52 I 4,00d) 41
184,247 | 4,736,507 ] 27,943,100 | 2,155,414 || 100,071 | 42,001 2,700 377074 | 2,163 | 2,918 9
208,600 | 5,776,566 20,309,712 | 1,722,882 || 77,313 | 89,507 24,786 986200 | Los2 | 36| €8
102321 | 5,560,361 It g1 576, 400 [ 2,358,325 || 186,882 | 61,502 38,745 164,285 | 1,28 189 2
252,088 | 7,737,405 1| 85,200,573 | 2,807,502 | 3,606 | 10,309 751 o 433 604 | 11,497 || 2.870| 40
203,574 | 9,250,650 1| 31,078,450 | 2,083,270 || 162,508 | 4,234 600 Drores0 | 70| Lm2| 2
D53 H02 | 0,557,522 || 27,100,640 | 2,050,303 | 214,050 | 117,277 13 3000500 | 31,083 | Lo, W
i ’ v
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Tanry 144.—GENERAL CHEMICALS—IMPORTS FOR CONSUMPTION: 1801 TO 1905—antinued.
i SULPUATE OF COP- ‘ o TIITE ! N k - . i SILICATE OF SODA \ SULPHATE OF SUDA,HBULHM'U‘()F HODA, |
REFINED PER, OR BLUE XT\H)SULXHII‘E OF Y\ NlTl!}T}; D3 ]‘HnSI“HA'I‘L OF O OTHER ALKA- | OR GLAUBER'S ‘\; HALT OR NITER H
YEAR " YULPHUR- VITRIOL. } 8ODA, l BODA. BOLA, ‘ LINE SILICATES, | SALTS. i CAKE, 5
ENDING | _ i (R 0| | B i e S :
JUNE 30—~ ) ; [ ; ‘ 3 .
Tons.| Velue. || Pounds. | Value. || Pounds. | Value. j Pounds.| Value. || Pouniids. ‘\'ulun.‘ . Value. “ Ponnds, i Pounds. (\ulue.
: ) ! i | !
TP | R — | o RN R - B e B an i
— ] cioxa | 82267 | g6 o
207 | $G,57 3,432 5310] ..... 535,030 | 86,429 974,784 | 82,167 [ 16,927,804 | 855,368
A W EIL B | i I i 15 \ 72000 ( T8 | 2088 || 22,465,878 | 121,00
8,041 363 Il ws,‘.m n,tm | dsnTes | 4,002 | 44,180,340 221,845 !
2,470 140 [l. 485,435 | 5,054 U 924,574 | 4,006 || 11,794,586 | 43,038 !
245,787 | 5,481 |I. e 402,907 1 4,562 | 49,414 | 4,447 .17,245.332 107, 45 ;
876,401 ( 28,792 | £50, 810 1,016,4% ;0,769 \m, 02,755 | 71,801 [
102,114 | 6707 |76, 965,581 1874, 501 | 600,132 G102 1 8,866 | 7,748,600 36,500 !
] 12,302 518 || 11,007,111 | 98,733 24,0 uf: 417,476 | 732,008 | 7,120 | 51298000 | 20,652 :
1 15,981 342 || 10,686,907 | 04,534 50,175 || 427,681 j U 510,050 | 5,825 || 4,084,940 | 20,560 i
H 2,134 113 || 8,676,351 | 78,591 43817 1 1,306,753 | 0,536 | 1,028240 | 8,802 [ 6,382,200 | 20,080
! 1,788 95 11 5,222,369 | 50,630 | } V178 1] 1,229,857 | 10,461 \' i, 040 | 6,526 | 825,280 | 34, 645
3 , 210 (| 4,808,607 { 40,042 | 87,660 | 4,512 m,tm \ 10, 1«;41 1,640,660 | 14,502 017,500 | N,508 1 A,178,320 | 16,700
] 482 || 1,603.594 | 63,684 || 31743,580 | 34,833 1 250,372 | 131244 | 1,307,118 | 29,705 1| 1,113,502 | 9,52 [ 2,608,700 | 24,355 || 4,936,480 | 27,483
: 5,002 || 527,329 { 22,743 | 2,110,960 | 23,235 | 404 235 | 23,748 407,227 ] 8,583 1| 156,656 | G188 [ 764,600 1 8,937 || 2, 062,100 | 12,08
{ 5,037 | 651,660 | 27,258 || 1,005,997 | 10,436 || 697,446 | 20,500 79, <m7] 1,4(‘.25l 1,104,215 | 13434 ; 709,12«»\ 7,202 \ ,,.m,mol 15,738
y { i u i
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Tants 145.—CHEMICALS—DETATLEY

________________ ‘ = )
United States.|! California. Georgia. Minois. Indiany, Louisiang,
. 975 5 3 14 : N
1 | Number of establishment gy 200 o D02 4% . 3 3
uni ot S0, 621,204 $1, 464, 880 8202, 482 84, 280, 108 $143, 313 or
3 | Cupital, total : U e s %070, 569 205, 000 S5, 943 810’ 880 i
G| Eilais SIShsoT | WO S0 | SOl S| s
5 Muchinery, tools, and implements . 831, 011, 537 L6, 27 Ereicked Wy den, 58,150 892 505
6 Cash and sindries .. .......... Ll BB 160, ‘1’% 340“”“"% 301, blé 3884, 812 836, 568 $5,785
7] 1’1'{3{)1‘1(5[01"3 un{l f'n'im}x\umm"‘rs. R T g d 2 2 1
Salaried oflieials, elerks, ctes . |
. ’ 2,77 17 123 i
8 Total number, . 2,778 LA 1a: L6 P ;
9 Totﬂ_‘;ﬂlm‘it‘f} _________ 84, (47,880 ‘J $44,876 $21,100 $185, 579 1 7,444 81,449 :
Oflicers of corporitions onr |l 3 .
10 Numhor § ;-('7 | . 11 10 . 1
11 LT (T 8003, 257 1 $12, 600 $8, 000 319,760 |... 81,040
N Geu,(lr‘rul ‘-iupt-rimunduuts, managers, elerks, etg— 9,511 ‘ 30 14 13 f
12 otal number. e . 1 . - a) 1
13 Tota{l BRLATIES . oe et . 83,144, 632 31,770 $13,100 $165, 819 87,344 $400
Men— - ,
7 2,240 20 13 105 6 &
i ‘ Bitaried I $2,000000 | ¢ S26,790 | 512860 | 162,125 7,344 4
Vomen— ;
NUIDEL . i isiainrennnns - 271 10 1 LBl .
:}g v Sulu]rijus. 3152, 541 34,077 $240 33,004 ... 540(1) ;
Wage-earners and total wages: o Aon Y . i
18 Greatest number employed at any one time during the year . 22,426 493 %i ?7? &3 16 z
lg Least numbm‘- cinployed at any one time during the year. . i‘t,;ggg éjd b 7’3 1: .(7:8 ] g g
2 Average number. - o, 806 vy . e
§1 Gy Ut%} %"MH-‘ _________ A 310,789,780 8159, 284 812,450 8392, 140 835, 434 $6,491 ,3
en 16 years and over— _ or )
2| Avérage numbher .. 18, 651, 238 29 og 1 70 7 :
% Wages oo $10,482,550 || SISS,704 | SI2,180 |  s88,200 | s54| s i
04 Women 16 years ?ml ov 1081 n f 10 . i
Average e, § . =
% Wamer o o 8001, 019 8520 8270 $3,880 [0 $100 ?
i
26 74 9 :
2'; 810,202 8510
a5 18, 408 302 28 601 71 8
20 18, 781 207 28 601 8
30 18, 882 256 28 696 67 7
31 18, 831 244 28 744 68 7
32 18, 819 272 28 722 6 6
3 19,024 220 30 686 70 [}
34 | et 18, 404 184 30 683 71 f "
an August.. . 18, 28 102 30 601 73 8
36 September . 18, 623 248 30 713 ) 6 o
37 October. ... . 18, 412 273 30 731 70 8
38 Noveniher. . . 18, 661 328 30 738 74 8 "
39 December 18,722 301 28 746 73 8§
! Women 16 years and over— N "
40 § J ATuAry. 1,051 1 1 L P 3 1
A e bR . 1
4] wreh. ... k
43 April 1,126 1 1 ] 3
44 May. 1,138 1 1 .
45 June 1,135 1 1
46 July..... 1,07 1 1
47 August, ... 1,047 1 1
4% September 1,042 1 1
44 October. . 1,072 1 1
50 Novembhier 1,074 1 1
b1 December, .. . 1,007 1 1
Children under 16 years— )
52 Junuary, 78 2
a3 February. Kt 4
54 March. .. 7 3
85 April ki 3
6 May. 71 E3
57 June 77 1
58 July. 72 1
59 August.. 72 1
] Septemb 74 1
61 October. .. 68 :
62 II\Itwem‘hur 6% ||.. z
63 Jpeemher. . 70 =
, 64 I\Ilsc}%llunuofuﬁ (!.‘:SL‘[ISL,‘:, togal. . 37’3?92'?22 00 5275335 g 06110 széllsgé
65 ent of works. o 53,196 845 750 (11 I PN U
s Taxes y §352. 240 87,060 §844 $12, 888 $1, 580 , i
67 Rent of offices, interest $6, 800, 858 $100, 453 $25,704 $289,312 $17,085 $2,60
c hi {hnrgﬂ ill(‘ﬁll(i(id. 15 .
6% tontract Work. . ....ooioiiiiiiiii i 5, 558 1,046 ..o e J O T IT T -
69 | Materials used, total cost. . $42, ()52: 611 8700, 311 841,322 $1, 364, 069 $188, 623 811, 146
i §75,222, 240 $1,123,871 $132, 740 82,282, 620 8273,087 $20, 467
1 Includes egtablishments distributed as follmvs:' Alabama, 2; Colorado, 4; Connecticut, 4; Distriet of Columbia, 1; Florida, 1; Louisiana, 2; Muine, 1; Missls- i
8ippi, 1; Nevada, 1; North Carolina, 2; Texas, 2; West Virginia, 1. ;
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s,UMMARY BY STATES: 1905,

CHEMICALS

AND ALLIED PRODUCTS.

Marylund. 1 Mzigéth“— Michigan. | Minnesota. | Missouri. | New Jersey. | New York. ‘ Ohio, I‘vnnsylv:miu.j Wisconsin,
e SN N
3 14 14 e 1 11 47 63 1% 5
§1, 627, 76 $2, 651, 780 814, 796, 767 $98, 146 24, 306, 417 $16, 253, 630 €23, 141, 126 £, 634,791 194,072
5170, 004 §124750 | 81,144,043 ..., ... $434, 423 81,227,500 | 82,305, 797 81000, 128 81,500
811K, 482 S627, 471 | $2 501, (34 $9, 583 87,234 $2,427,182 1 25,200, Y6l $064, 778 S, 0
350, 165 §710,047 | 87, 901, 143 §70, 434 $547,075 83,572,040 | 87,172,845 81, 782,071 «.J,t.u 438 $101, 2009
874,225 | 81,180, ﬁli #5189, 047 . 817,82!1’ 82,!'37,i‘»9:13 80,066,078 | 88, 444, 53 81, 116,114 $8, 076,504 | $x4, Ut
2 : 2 2% i 1t 2
i
m 106 a2 9 Rt 25 848 i o) | 20
851,564 $187, 768 $388, 114 8,136 $232, (684 2078, 142 | $1,274,141 $401, 043 8405, tdd t
5 16 18 ... 18 a1 | 70 2 52 .
17,000 $65, 520 850,983 |... 850, 74 8157, 780 i $307, 158 $80, 670 65, TH0
36 90 304 ! 168 a%4 | 78 245 258 an
$34, 564 $122,248 $337, 131 8,136 $176, 951 2520, 3062 | 8966, 933 §310, e F360, K54 $24,105
2 74 276 3 137 445 } 704 o) 222 g
$32, 185 $112, 037 §323,728 §5, 622 $149,060 8502, T2 8022, W36 $202, 334 $451,451 8213, 195
7 1 28 4 31 oG 74 25 kT lﬁ ..............
0 400 89, 311 $13,403 82,484 $17,882 $17,012 844,017 818, (129 $17,003 | _............
| $2, 400 2 ,
| 377 977 3,074 8 T 4,028 5,457 1,162 8,501 70
201 758 2,907 8 572 3,248 4,504 51 4,074
393 860 3,333 8 640 3,507 4,957 1,025 5473 05
¢ $504,217 & 35, 300, 67 ‘;J H45 32,677 77,056 651, 708 SE, 801, T 2, 232
§141,107 : $1,848,114 $5, 504 300, 673 $1, 8712, 445 651, 701 S, 801, 720 g0}, 23
32 777 3,246 8 505 3,141 4,765 1,023 3,918 .
| 141,197 $479,5561 | $1,835,078 85, 504 $275, 657 81,727,338 | 82,624,701 $651, 032 §1, 843, 631 £96, 436
! 77 K3 T ... 102 445 147 2 154 15
! 823,306 $0,966 ..o $27,022 $123,125 72, 448 $1576 $465, 510 3, 106
i
6 1 |oeiiicnnnes 3 1 5 ... t
l‘jj §1, 860 82,470 | ieiinnnn 36, 904 82, 482 807 oo 81,570
| 0! 5 1 310 P o 3140
206 758 3,316 481 3,081 4,681 3%
235 752 30452 477 3,133 4711 3,244
307 740 3,505 480 3,160 4,720 3,249
324 764 4,848 496 3,200 4,750 4,230
a7 748 3,303 506 3,141 4,435 3,245
326 766 3,605 509 4,156 4,656 3,206
335 77 3,152 520 3,136 4,688 3,224
316 800 3,000 526 3,101 4,788 3,217
336 788 3,060 517 32 4,868 3,224
317 798 3,023 511 3,116 4,764 3,208
344 813 3,040 509 3,140 4,842 3,223
353 812 3,130 510 3,178 4,850 3,147
72 98 B8 440 175 147 16
75 107 |. &8 457 181 148 17
66 1L i, 88 444 208 135 17
70 106 {. 88 461 212 156 17
68 100 |. a7 43 212 i'” {fa
147 482 212 55
2% 38 127 462 101 157 14
90 20 127 L1l 187 154 13
26 27 07 435 2K) 156 16
84 85 80 497 203 154 13
80 88 8 430 200 133 13
G4 104 &) S08 183 152 13
6 33 1 3 [ I
8 33 1 3 b
8 33 11 3 7
6 33 11 3 6
6 ] 10 i 0
i 33 12 4 6
6 34 1 0 5
G 33 11 0 i
6 33 %1 12 :
i 33 1 ¥
2 33 11 4 6.
’ 0 ol i a0, 706 | s2.312 o $1,065, 8 P
9 j 26, 32 13,500 $250,041 $1,240, 76 82,312,012 | i5, 428 :
51?&4% ?;ggl s«g, §i‘,‘i L 3,5 g’éog i 's?ygz 80046 sma',aax 4 08,152 8, 7 £, 000
5| 8004 $57,806 sie | s4i800 6,112 | SLI7.40 P e enrbn |
$153, 206 3440, 841 $008, 234 212,606 §214, 503 81, 1(~0 94 | 82,125,800 , 250 81, 0 5
i3 i $000 |...
............. 81,500 B150,280 [ovorenenennn 8632 s ?1:""” o EREAEO $i5 4
‘ $568,807 | 81,513,524 | %4, 402, 024 20,480 | §2,172,144 12,058, 4t s;(;(srgb;g s%f' : % f‘fq 5‘1“%;5_) . 135{
POSLOSLTIR I $3508,750 | 80,087,450 $53,044 | §3,278,993 23, 021, $4, 589,740 , 778, 215,

All other
atatest

Rl 1
2,405,244 | 2
817,984 | 8
$435,460 | 4
gira12 | b
$680,170 | 6
6l 7
041 8
888,620 | 9
18110
2,108 | 1
46 ) 12
$56, 436 | 13
45 ; 14
8§56, 264 | 15
1016
$172 | 17
e |18
453 | 19
525 1 20
$241,715 - 4L
595 . 99
241, 715 {:m
............... a4
............... 25

{63
183, l‘)‘i HEY
86, K28 | U5

3, m. |66
S0, 180 | 67
R

781,085, 905 ¢ 69
SL745, 500 1
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402 MANUFACTURES.
Tants 145, —CHEMICALS—DETAILED 5
——me e e | - , *’t—_:%
Uniied Btates. , California. Georgin, | Illinois. Indiana, Louisinng,
Power: ; i
71 Number of establishments reporting. .. .ooovivieiviacnaveinnnn. . 237 14 13 2 ;
7 Totul BOTBEPOWET .. .o e ataeiain s e naeraaanenn 140,472 1,000 109 8,854 340 8 ;
Owned — ) !
Engines—~ !
Steam— : i
73 Number. ... e . 1,081 }
74 Horsepowe I
Gas and gasolin i
ki3] Number ...
76 Horgepower
Water wheels—
77 Numbwer,
78 Horsepowt
Water motors—
79 Number, ..
&0 Horsepow :
Eleetric motors— .
81 J N Y P S ¥
82 Horsepower., . 8,110 || &
83 Other power, BOFSEDOWET ... oeiitr i iit e rieinecreeneaans 1,007 || A
Rented— | £
Eleetrie motors— ‘ ;
84 NUMBT. oo e 5
85 Horsepower.................c.. i
86 Other kind, liorsepower.............. . £
87 Turnished to other estublishmenty, BOTSEPOWET .. ovevmeieaiiaians ¥
x

-

Tarre 146.—PAINTS—DETAILED

-

United Califor- Dela- - : . : o Ken- [ Mary- | Massa-
Stutes. i, ware, | Georgia.| Hlinois. | Indiana.| Yowa. | Kansus, | tueky. | lnnr(%. Ohlﬁfefgs.
v e !
1| Number of establishments. . 44 ) 18 4 ] ’ 39 9 5 3 10 11 2 |
21 Capital, total......_ 1805, 783, 2560 131,430,085 | 8118, 478 | 8156,804 187,826,577 | S174,860 | 860,798 | 328,350 | $328,004 8443 500 (81,625,350
3 Land. .. 36,410,380 || 844, 14,000 | £3,000 | $510,300 | ~ $5,000 | "$3,000 1....... .. $22,000 | 826,000 | 81420
4 Buaildings........... ... $7,081,800 {| $160,247 | 812,800 $7,000 | $010,926 | $13,457 $5,200 [.......... 816, 000 829, 500 1 8187,641
1 Machinery, tools, and implements, $8,533,218 || $241,57L | $23,815 | $10,802 | $076,031 | $36,383 $3,760 | 810,000 | 858,861 79,000 8157'()66
[ Cashiand sundries.............. 33,757, 702 1 $004,167 | 307,803 | B12K,002 135,431,320 | $120,020 | $48,838 | $18,350 | 5191,143 3315’100 81 138’609
7 | Proprictors and firm members.. ... L0100 | 328 10 2 7| 10 7 4 2 4 BB T A 1t
Salaried officials, clorks, cte.: :
8 Total pumher.. ... 1 3,044 | 88 7 22 422 13 13 2 20 55 76
] TOt%)lIiili(l}B;‘S(;}-ééf[;(;fhx:lms— ! $3, 634, 250 884,012 28,500 819,052 | 016,167 | $13,828 | 812,438 $2,000 | $27,286 50,708 | 3108,872 .
}(1) :‘t:li:r?l": ! 035 36{ | sog § 403 83 403 $161 2('}) 3 70?) I % o o :
Bubiries. . ..., P 130, 71 G, ¢ 3, 8 i1, 24 3 60 [..nnn... 13,120 } 30 L
Genernl  superintendents,  mana- i l ! ! h SR ’ ¥ 3.1 LU0 | 88050 i
gers, clerks, eteo— ' ]
12 Totalnumber. ..o L d687 ’ 82 4 20 371 11 p 2 19 H3 63
13 Totﬂéﬂr{;}frms. be ke 82,718 588 , $75, 612 $3,100 | 815,652 | $4°4,808 | 810,128 312,378 $2,050 | $14,166 | $49,108 $60,972
1;& Numl}v.‘r ................ . :.’,2()1 i 72 4 18 288 11 10 2 15 43 2 ;
15 \v:f‘ff}ﬁfm ................ $2, 463, 840 $70,200 $3,100 | $14,087 | 8408,006 | $10,128 | 311,650 82,050 | 212,120 | 844,720 360,922
16 Nunber. ..o gang 150 ‘] 10 2 83 - I 4 10 1
7 Salaries. ..., .. 254, 74K 85,412 |.......... 8665 45,082 ... 8728 ... -84,38 i
Wage-earners, including piecoworkers, and ' K G5 ) 46,982 REE it SBOG) S48 80,00
totul wages: : .
18 Greatest number employed at any one 11,570 3 34 31 1,282 48 16 13 o7 100 485 4
o L tinie (mmtxg the yor. | ’ . ) )
91 east number employed at any one 7,830 | 246 25 il
time durlngl the }Lml‘. | ' ¥ 7 o % 18 10 0 162 i
20 Averagenumber. .. ..ol CoohTs ]? 275 28 28 1,020 38 12 ‘11 88 182 398
ja Tonlﬁ&;lﬁ:‘;urquml e 85,003, 177 [ $154,042 | $21,220 | 812,140 8505;077 $17, 620 $7,040 85,200 | $31,461 | $73,007 | $211,141
22 Average number. ... ... 8,775 i 204 24 27 923 31 12 10 50 172 63
23 wm‘:ﬂ(gg;‘a ymrqun(l Seap 34,777,302 j B180,665 | 810,070 | 11,082 | $601,707 | 815,701 37,049 $4,040 | $26,082 | 871,617 | $201,248
2 \kﬂ::tlfe number. © guz ;‘ . 408 9 1 106 L2 1 29 10 3
25 08 276, 45 3,49 8 | o 5
Children undor 16 yeurs- i } 5,407 81,400 $208 | 833,310 | Sl 868 ... ... $325 | $5,420 | $2,080 |  $0,802
26 Average number. .. . .......... 4 ) 3 2
27 T §9,234 || $780 $750
Average nianher of wage-earners, including ]
pleceworkers, employed during  each
| month: i
o M(%nTIG years amd ovir— | !
24 Tenuary. . 8; 220 243 7 4
20 Februar, R: h&‘; 245 %{l) g(F: 33?, gg ig %8 g’? }gg g?.“
% 9,025 249 25 2| 1,00 2 12 5 2 1 ‘
1 8,331 260 27 2 1,056 30 12 1n 61 7 319 i
32 , 039 273 24 26 034 30 12 10 61 181 3
33 9,036 || 282 22 29 "o44 33 12 10 63 178 344
34 8,587 271 a1 29 862 36 12 1 63 164 a0
35 Angnst. .. 8,509 271 21 o 841 a3 12 1 61 162 a
36 September. 8,768 201 23 20 870 Bb 12 il 60 173 )
37 Qetober. . .. 8,880 || 276 93 26 804 20 5 60| - 180 a7
o Navember.. . 8,725 i 271 23 26 - 884 32 B g 55 168 bl
39 December. ... s 8, 306 206 22 26 850 29 12 9 55 108 g

Hncludes establishments distribated as follows: Alabama, 2; s sticut, 4: . ia 1e . igiama. &0 Mai ; Missls-
sippi, 1; Nevada, 1; North Caroling, 2; Texws, 2, West V{rgilﬁﬂ.,'l‘commdo' 4 Conneeticut, 4 Distriet of Columbia, 1; Plorida, 1; Louisiana, 3; Maine, T .




CHEMICALS AND ALLIED PRODUCTS. 493

,SUMMARY BY STATES: 1905—Continued.

Moryland. le&%‘g’lu' Michigan, i Minnesota, Missourl. 1 New Jersey, j New York. (‘ Ohin. Pennaylviaaia ’ Wisconsin 5’ Ag ‘?l”“‘r
' 5 ! \ ¢
S ‘ e B e ..ﬁ]'_‘ e e e T
p f i H ' |
62?, . 3, fl%} 24,048 lig 1,59% \ 10, 1(4»:13 1! 7"3,]1?;; f 03.4}3 ‘: 11,10%-{ \ 243 g (3,‘3‘1);3 ',7';15
| | |

SUMMARY, BY STATES: 1905.

S Minne- . . Ne- New Texe Tl : ' Pennsyl- | Rhode Tennes- | oo Wash- | Wiscon- (A!] rther‘
Michigan,| g n Missouri. braska. | Tersey. New York., Ohio. | Oregon, vanid, istand, . gee. Virginin, ington. iy etu{«m.l j
. ! - ‘
l | .
11 5 20 3 20 89 | 3 74 4 3 6 4 22 1
82,450,266 | $672,324 133,906,900 | $226,507 [32,421,247 |814,852,314 36 096,26(: $159,600 810,855,786 | $112,017 $213,034 | $121,475 | $935,863 | §820,661 i 2
$144,837 | $30,000 | $413,920 | S$10,500 | $107,040 | 82,704,007 | 860,700 | 88,000 | §1.3%0/235 | S4.000 25,600 | $8,050 | 87,050 | S07.776 | 3
$480,083 | 885,000 | $342,164 | S44,600 | $510,603 | S1, 434, 567 | $942,044 | 80,000 | 81,418,755 | $14,840 846,450 | $16,250 | $187,028 | $1180087 | 4
$321,174 | 883,676 | 501,322 | $22,134 | 8466,635 | 52,118,555 szm,sw 240,000 | $2,071,906 | $22,700 880,112 | €24,450 | 183,150 | S167,895 ; 5
§1,504,102 | $473,648 |82,729,404 | §159,204 |81,236,070 | S8, 595,155 2,0 2,600 | $3,535, 800 sm,47~ I8157,742 | $60,776 | $71,825 | 507 706 | 8435903 | G
8 2 7 1 15 76 i 5 3 5l 1 5 1] 6 16| 7
198 45 385 20 102 651 349 f 3 414 13 4. 7 ¥ ar 34 @, 8
20,740 | 850,052 | 8420,283 | $34,160) S130,805 | S834,548 | $380,216, 93,300 | S4a1,055 | £15,42 0 S24,8%0 | S27,500 | $14,322 | 880,120 | 54,352 | 9
19 8 31 21 . 19 43 ol < it 2 5 3 2 5 13110
§50,025 | $15,680 | S68,870 | $9,600 | 543,434 | $174,710 | $114,805 [ .......... OSM6,368 | 87,500 [ S1LT00 | $12,000 | $000 | $11,150 { §27,110 | 11
| | i | |
| ! ‘
179 37 354 18 83 603 300 | 3 { 11 9 14 25 | 29 G0 12
SUT2,816 | 840,372 | $351,413 | $24,500 | $06,461 | SG30,838 | 8274411 | 83,300 | $7,832 | $13,180 | 815,500 | §13,422 | 815,070 27,202 13
i i |
140 31 301 16 61 490 230 J 2 7 7 13 22 19 o8 | 14
155,052 | §35,602 | 321,853 | 523,180 | $85,100 |  $602,054 | 3242, 440 L2 ! 85,600 | 11,600 | S15,000 | $12,450 | $16,375 | 826,856 | 15
H | J
3 6 53 2 22 104 61 | 1 60 4 2 1! 3 10 216
$17,164 | 84,080 | $20,560 | 81,380 | 811,352 536,884 | 831,071 | 3600 $28,201 |  $1,872| 81,380 8500 r\ 4073 82,505 8416 | 17
H |
504 94 677 45 747 3,183 1,121 19 | 1,045 22 00 08 ! 41 140 M | 18
ki " 65 300 37 587 2,000 75| 13 1,355 2 56 83 ] 34 142 134 19
407 78 567 40 067 2,711 041 15 1,645 22 76 a3 | 4 1] 154 | 9p
22,000 | 837,300 | $200,000 | 18,502 | $330,023 | $1,464,270 | $475,045 | $I13,230 | 8708,31% | §13,065 | 30,336 | $23,1a8 | 828,440 | 870,182 | $83,708 | 21
410 63 534 33 589 2,381 834 15 1,532 22 02 R 145 | 143§ 22
$203,325 | $32,206 | $270,600 | $16,260 | $317,701 | 81,373,164 | $446,005 | $13,230 | $760,841 | 13,005 | 26,097 | $23,148 DOSIOT2 | SHT,aT4 0§70, | 23
8 15 30 7 7 310 106 .o 106 [enennennn T S U : 2 T 0o
§18,641 $5,124 $0,854 |  $2,242 | 820,528 $88,195 523,24()! .......... $35,523 |.e0nnn.nn | $3,180 |...l.oo. P s §2,808 | 83,728 | 25
3 31.. C g 14 Tleveieennn, 1 f 1] 96
81,000 |..0.L 100 . $546 | $704 $2,911 $1,047 ..o .. s240 ! 2150 | 27
351 64 430 33 540 2,306 18 1,476 22 49 124 | 28
380 67 522 34 568 2,425 869 17 | 507 2 Gl 126 | 29
386 70 348 34 507 2,456 912 17| ,530 22 65 137 | 30
402 75 582 34 604 2,575 012 1 1,580 2 i3 47 31
412 68 555 34 615 2,391 §31 13 LAt |, 22 63 46 | 52
434 72 576 34 603 2,431 827 12 1,5%3 22 04 155 133
415 61 551 31 578 2,315 765 13 1,511 ) 63 158 | 34
419 542 32 567 2,352 747 13 1,536 2 63 154 | 35
440 56 530 33 595 2,353 836 14 1,535 22 65 133 1 36
442 54 543 32 601 2,421 846 b} »431 22 64 1501 37
4 54 526 32 612 2,320 846 | 19 1,537 22 Iy 18
30 55 404 33 570 2,227 839 | 10 1,495 22 63 12 | 39
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Tasre 146.—PAINTS—DETAILED

83

85
86

Indiana.| Towa. | Kansas,| JCe- Mary- | Magsgg-

tucky. land. | chusetts,

United
States.
Average number of wuge-earners, includ-
ing pieceworkers, ecmployed during each
menth—Continned.
Women 16 years uid over—
TR R TN o S 020
February..o...o..oa . 460
March . .......... 1,087
April. ..., 1,088
LY e mnnnnn . 1,053
June. 1,037
July.... 038
August, .. [
.Septvmber 935
October. .. iy
November. 010
DeCeINbBere . v ceeneaeeecaens Ui
Chiildren under 16 years-—
JANUATY . .o et cniieiae e enes 349
F ebrlmry ................ 44
Mrm-h ................ 46
Aptid. oo 47
My . 43
JUIC . coe i 43
JUly .o s 38
AULUEL i iiaie s 38
September......c.oooooiiiiiiiien 38
(15715715 SR . 42
November. ..ooooveiviiiiiennenas 37
DecembeTe. oo . 37
Miscellaneous expenses. total... $6, 035, 367
Rent of works............ $300, H4l
ToXeSy . cueeannnn. $221,715
Rent of nflices, interest, insurance, and | $5,441, 870
all other sundry expenscs not hith-
erto included.

L CONEACE WOTKee oo onar e eiararnsaaaaenn I s61,241
i Materials used, tota 1546, 306, 183 |

Produets, total value. . $67,277,010 |
Power:
Number of establishments reporting 402
Total horsepower........ . 42,148
Owned—
Engines—
Steam—
Number. .. 369
Horsepower 31,628
Gas and gusoline
Number. . ..ooeeneans. 72
Horsepower............ 1,471
Water wheels—
Number......c......... 22
JIoTsepower. .o ooeveaon 069
Water motors—
Number. .....ovvionnnn. [i]
Horsepower............ 18
Electrie motors—
Number........coovnene 267
Horsepower. .. ......... 4,693
Rented-—

Eleetrie motors—
Number.....covveeiveinnnen 168 [
Horsepower. .......ovvvienn 2,394

Other kind, horsepower........ 975

Furnished to other cstablishments, 284 |
horsepower.

—
=oeomma=l

-
ot o O LI eI LI TR G B SH I DD G000 =
et e et b e e

B b e e = R LR DO TS LS D

2 OB R i S SR GO LD BRI DD

24, (02
6,131 $395 | $1,800 | $2,050 | $8,250 | $15,363
$1,008 $445 5§95 8807 | SLAI2 | 810,545

§17,403 | 7,660 | 82,175 | $a0,626 | $32,360 | $146,575

.......... L110:  ORR
$135,276 | $50,440 | 230,110 | $204,321 | $410,884 81,414,110
$225,800 | 386,074 | 859,800 | 8522, 017 | $680,990 ($2, 159,680

7 1 2 5 1 3
42 3 26 11 5 2
.................................................. 12
.............................. .

[V PR, 1 26 10

[ IR 1 2% 10 323
[ P 1 31 10 o7
(O R, 1 31 10 %0
I PO 1 31 10 30
- T R, 1 31 10 29
L3N P, 1 31 16

[ P 1 31 10 i
[ PP 1 30 10 33
Tleeeaeanns 1 30 10 31
AR VU, 1 25 10 19
(A PO, 1 25 10

$0,015°| 84,400 | 833,483° 842,432\ §170 43

8 3 3 7 10 22
200 76 51 523 519 1,414
3 2 1 2 8 21
200 66 25 275 425 1,189

Taste 147, —FERTILIZERS—DETAILED

=

0 NI IMEWS

-
El]

12
13

14
15

16
17

Island, 1; Washington, 2.

3?,;'{; Florida. | Georgia. | Illinoia. | Indinna.

Ken-
tueky.

Number of establishments...........o.ooiiiiiiien..

Land. . ...........
Buildings
Machinery, tools, und implements. _..............

Proprietors and firmm members. ..o oo iinaaiaa,.
Salaried officials, clerks, ete.:
Total number. ... i
Total salaries. ...
Officers of corporations—
Number. cooo o e eas
Salaries. ..o oo
Gmtlerul superintendents, managers, clm‘ks,
ete.—
Total number.. _.........._.
Total salaries. . ......oiiiaiaia.,
Mer—
Number..........
Salarips.........
Women—
Number.

Salarie

Tneludes establishments distributed as follows:

S 400 7 8 57 4

Capital, total $09, 023, 264 $205, 554 | $809,040 {$11,158,070 | 546,171 | $285,105 | $872,487

$5,700 | $0,000 |  $368,345 | $115,200 | §8,100 | 870,000

$17,300 | 00,444 | $1,765, 685 | $146,261 | 854,700 | $470, 260

234,500 | $110,001 | 51,354,012 | $105,218 | $74,723 | $77,820

$148, 054 | $670,704 $7,670,0§g $179, 402 507,6;% 3248,387
8 1

Caghand sundries. ..o ooiaiiiiiiie i 343 8‘7(} ‘)"‘)

5 61 210 13 13 -
§4,440 | 203,170 |  $260,344 | $16,318 | 814,050 | 813,70

5 51
$4,440 | $40,580 | $173,358 | $15,508 | 80,050 85,00

y
5 44 162 9 ol
$4,440 | 530,213 | Si70,774 | $14,358 | 88,70 6
3

7 4 3 1
4,976 | sy,5ed | s,2q0! om0l §,30

u {

10 44 1 3 3
$22,600 | 86,086 §720 | $5,000 | 94,842

166 12 10 12

Alaska, 1; District of Columbia, 1; Kansas, 1; Michigan, 1; Missouri, 2; Nebraska, 1; Oregon: & Rhode




CHEMICALS AND ALLIED PRODUCTS. 495
SUMMARY, BY STATES: 1905—Continned.

e ‘ ; SRS —— e
, ! 4 ! i RS
. Minue-  yrissonri, I\L York. . Fennsyl- ‘) Rhade | Fennes- |y o Wask- | Wiscon- | All otk ?
Michigan. | “gopa. hmhk”‘ § J QTBLY W e Ghiin, 5 Oregon. | Cline. | Istand, g pory t"”‘gm“" ir}é;;'x(l. S‘nau 'suettm\fr
B SRR U A— | ,
i ‘ E ~~~~~~~~~ $ l
77 7 8 308 %
i 7 72 P o N{ 3 b g8
2 7 7 a1 : u nra
; 7 8 35 " z 1 2ia
3 5 51 5 o 3 LA
i 7 52 54 2 Won
2 7 75 240 " z vie
b 7 7 289 ) : bl
2 7 7 o7 i : o g
a2 7 @ 303 5 ¢ Ak
= z 4 g 1 3 W40
24 7 ) 30 14 2 w5
32 7 ] B8 bE :> 8 5
3 3 13 1
4 3 17 1 - } ::f';
a 3 19 1 I b
: 3 13 1 i Lrad
4 3 15 1 N e
3 3 16 i : 1w
3 5 12 1 - i1
3 % 1 i " i{m
1 (I | il
: o 3 3 11 ) ) 116
ssmons | Si0a a0 | s 008 |8 06| soso g | su a1, 00 | somn vk R O jane 1148
5 f 51, 63 g 51, 5 4 | §i5,¢ 8047, 408 | §37 38,718 144,670 | 6
s ) Csim w40 | s | 381333 S| BT | SLA0 | ST SN | e | e Vb 6
Sn26s | 8233 SITR0 | SLAR| SILE3 | §55847 A 85671 26005 $04d 8648 | &san ] smd0e ! 83,019 | 66
§i45,215 | $03,425 | 416,883 | $34,907 | 3258480 | $1,'i(\u,lb8 $497, 007 | 14,050 |  $%n0, arn $3L,7a8 | $12,733 | 80,680 |  S00, 824 | 8135,505 { 7
i { |
E1 304,904 8254, 292194, 5 55108 "$237, 187 182, 2$o 984 (819, o00rs 5, ?353%? $150,886” S 2 e iae e T AR g s § 3
4,354 845 538, , 5 1, 88| 86, 650, 353 o Ak RIS B0 469, 4147) T §16, 0051 $447,505 )
T35 | $08, 024 (96, 144, 521 | $346, 45 $3, 511, 375 [S18, 700, 672 30, 0L, 478 | $367,200 | 9, 5%, 550 5[3430,991 $104,504 | | 815,924 51,65310,&; | 350,783 ; 9
1 4 17 3 20 75 3 69 3! 4 § ) 1] 7
1,581 922 1,089 10| 2,00 55| 5100 w® 7,97 | 05 | & 91 85 ) 72
1 2 18 g % [ 3 5 : 1] 1 8 1t
1,144 150 1,084 60 2,024 8,200 3,565 00000 6,35 : 50 | 2 555 50 | 74
[ FURUUUUUUN 1 u O 14 ! . 9 3%
LT N O SRaN 16 5 169 5l . 2 | 76
VU VRTINS SRS P p !
O O MO 40 203 |
i
| O FOPSP -3 P RO AR
L ORI I U
22 I R b2 T 57
ams {0 T NN 735 790
7
485
546
183}
SUMMARY, BY STATES: 1905,
o f !
Louiaj- fra . Massnchu-{ Misais New -4 North : Penngyl~ Sauth  moo s | Allother
pra, | Melne Margland) a0 sippl. Jersoy, |RewYarkl oiroting, | Mo vanii. | Coroling. TUBOEsSee.) VIZGUR. |\ g g 3
I e |
4 39 9 5 25 13 27 17 3 9 | 370 311
210,845 83.683 86,058,246 | 53,600,188 | 81,048, 703 | 86,200,706 | $2,008, 350 | 33,007,100 | 33,000, 207 | 85,380,008 | 87,080, g — ms 94,871,810 | 8307, 051 | 2
[usom | se,500 | $807,563 | SUS.772 | WG4 | §76,619 | SLOTT00 | $80,2 237,552 | $61, 508 sm,ml 50,875 | $a50.904 | g o0 | 3
| 300,737 ULOO | S0 | Soa00L | SIod 08 | S0 817 | $409,370 st | Sios a3 | 7, 768 | §1,330,263 S080,244 | 8620, 607 | 8100.200 | 4
| SR L 57,500 | S915,518 | 400,240 ) $I00.030 | 81,000,845 | 815,075 |  S3m350 | 500,000 | 860805 | ke 550 | $4M, 135 | 760300 ) S 33 | 5
LT s,ma&s 3,000,568 | 82,501,180 | $702,743 | $3,000,357 | 61,705,302 | 6,000,010 | 22,2 il | 807 4_:. 4,500,523 1,915,812 (66, 140343 | $101, 05 | ©
Nereveeann [ L3 VO 23 ) | 1 ! @17
proreced AL B B e 8. |
3 3 206 | 6b 23 01 8 78 | 10&73 1 149 ! R »'ﬁ 17 8
W50 1 91,354 | §220,724 885,202 $28,273 | R150,085 $09, 664 §76,0%0 | 818,847 | S160, 700 | 8159, (45 ; S8, 210 511).2,\,; 0, hid |9
L R | L4 5 14 1 13 13/ 23 17 | 12 23 R
sa,058 L0000 sen, 000 |l 59, 350 05,600 | 22,2 540 | 9,000 346,85 s40,800 SR SAL0M | 80,720 11
851,000 ... eat. 59, 3. 346, i g i ; i
% 1 183 6 18 77 57 i )35 105 1 2| e s | 10 éw
| 5,031 $,050 | 878,134  §85,202 | 5,028 | 804,485 | STA464|  SHL ’ $105,047 | $123,671 sm 1 BALOT | S 0618
a5 3 7 1 0 55 64 | 77 g1 2% 51 ay ! 9114
t 6,330 $1,35 ;;-;3,%(;(2; 874, 860 s;g,9§§ $00, GS’O 876, 13§ 831,121 $07, mjt §0T,041 | 833, mé §2, 357 | srzm‘; $10, 500 ¢ 15
...... 8 2 1 16 15 2 4 1116
84, i sw,sﬁ ONSRPOING 4,805 2,332 $480 0, mi §6,430 { sl | omow ! ws
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MANUFACTURES.

Tapte 147.—FERTILIZERS— DETATLED

18

20
21

22
23

24

2(1

Wage-earners, including pieceworkers, and total
wages:
Greatest number einployed at any one time dur-
ing the year,
Least number employed ot any one time during
the year,
Average number
Total woges. ...

Men 16 years and «
Average numher.
Wages_ ...

‘Women 16 years and ¢
Average number.
Wages. .

Children under 16 ym S
Average NUINher. c..o..o.viiiiineenncrans
Wages.......

Average number of wag

LIRS,

fi{ including piece-

workers, emnployed duung ench month:

Men 16 years and over—
Jannary
February
March..
Anril,

September.
Qetober,...
Novembur
December. .......
Women 16 yeurs und over
January.........
February
March.

August ..
September.
Oetober. ...
Novemboer .
Deeember .
Children under 1
January..
February. .
March...
April...
Muy.
June.
July...
August. .
September.
Ootober...
November.
Decemher.
i Miscellaneons expens
Rent of works,
Taxes........
Rent of offices, interest,
sundry expenses not Iuthcrto uwludod
Contract work.
Materials used, total
Products, total value.
Power:
Number of establishments reporting
Total horsepower.....
Owned—
Engines—
Bteam—
Number......oo.iiiiiiiaioe
Horsepower. ..o
Gas and gasoline—
Number.. . ...,
HOrsepower. . .....oooiiiiiiiaaaa.
Water wheels—
Number...cooiiiiii iz,
Horsepower
Electric motors
Number.....
Iorsepower. e s
Other power, hotsepower ... ... .....
Rented—
Electric motors—
Number. .o oe e
Horsepowor. PN .
Gther kind, horsepower. ... ..ovian....
Furnished to other Lstuhllmlun(-nt%, hnrsepuwur

Ed

United
States.

28,432
8, titi6
14,201

| 85,142,147

14,065 |

185,113,232

110
$25, 446
26

$3, 469

15, 069
18, 614
‘70 666

54 JOLN 394
$76, 805
$240, 2982

T | 34, Fm(), 015

$43,632
30, 343, 014

. 18606, 632, 853

350
50,936

721
44,752

17
245

§|

|

{

551

3152, 7113

550
$152, 665

$700
20,542
$137, 564

81, (606, 330
$2, 341,132

16
1,485

30
1,465

Alabama.

3.
$147,806 | 8¢

) 1]
84, 452
82,795

8060, 074

3619, 169
$803, 711

11
852

83,570

"854, 801
$043, 291

9
657

11
4563

[C“i‘}ff."' Connecti- Dewe. | Florida. | Georgia, | Tiinois. | ndiung. iy

S N

104 433 283 404 5,285 13 103 &

87 204 9% 145 1,72% 20 7 o

123 310 149 243 2,192 48 w .

560,359 | $124,198 | $33,371 | $70,250 | 581,184 | 804,472 | 45,520 | s10,30

123 952 149 236 2,188 48 o7 s

809,380 | $100,847 | 833,871 1 900,451 | S080,757 | 824,472 | 845,86 | suo, g0
.......... 58
........... g14, 361

633
$250 $435
$683 84,902

$57, 460 5681, gcs 840, 726 869, 535

.................... $4,000 |.voeaaiirnynes e
$287, 114°(81,395,070 | 90,527,005 | $00,702"|'$156,017 | $379, 151
$370,889 |81,500,371 | 80, 461, 415 | 8131,208 | 5208, 677 | $430,111
5 8 47 4 13 4

b5 555 7,283 45 652 455

19 6 82 5 12 g

665 350 6,277 440 00 440

B louenananes L IOUUU |

£ 3 IO 2l |




CHEMICALS AND ALLIED PRODUCTS. 497
SUMMARY, BY STATES: 1905—Cont1nucd

Louisi- ino. Maryland, Massachu Migsis- Now T North . L Pennevls | ‘ 1 i \
. Maino.  Mary setts. §ippi. Jersey, New York. Caroling, | Ohio- 1:?::;31 i ‘fxsx{\t}\lt il'““"“’"“ ; vintnit: Ajii’&”!
I N SR P M 1 |
R ,_,i l —
754 61 9,236 550 527 1,679 851 9,0M 1,198 | Lt | 3,217 E 1,747 ' 3,27 | 553 : 18
103 22 760 241 151 770 400 525 00 Thi j( 37 anl ‘i a2 ’r 9o 5 10
344 26 1,256 358 348 1,13 596 08 i s | . | oy e |
sz, 000 | S1L010 | 8524353 | SI8H,163 | ST 47| soWa0 | w4080 | sam0,770 | sons,ond | sawned | soness | s00 o | sari ok | epg bot | 20
. . H ‘ ! i 1] N i) - ] -
209 2 1,247 355 348 1,124 a6 907 490 i | 17 oy | o N
o : o - ; i) 45 1 071 1 1,800 356 | 2
gis, 364 | 51,010 | SS2L,BOT | SIS2,350 | 78,847 | SG32445 | 054,040 |  sasy, i 8235,200 | 84, zrﬁ{ $303 855 | 3:()!.‘;,5(;;{ 8571083 | sum,b“f :
93 |eveerennen 8 3 12 |.. | i
2,040 {ooneiin $2,186 ss0d )01 $4,347 |1
" [ N S R 3.
§1,665 - $300 | LI 8508 1.
451 2 793 345 538 930
572 20 906 400 (43 1,150
i 2] 1,389 193 853 1,340
319 23 1,555 518 487 1,354
320 25 1,815 478 199 1,202
174 24 1,332 207 171 1,000
104 a1 1,977 204 104 1,054
M0 3 1,407 271 104 1,022
23 36 1,038 279 118 11130
45 35 1,190 287 251 1,171
238 35 870 200 313 986
230 21 902 299 305 1,03
31 15
3 35 |
o4 18
25 17
2 12
18 11
ag | 6
» 7
10 7
21| 1
1y | 12 |
19 13
34 | 3 1 4! :
1 3 1. 4
17l 3| 1 4 :
101 3 11 5
41 3 10 30 56
1. 3 1l 3l ,
5l 3! 1 3
Bl 3 1) 3] ;
& ‘ 30 1. 3 f
8l 31 1l 9 -
10 [... 31 1 1. i
19 3 iy Li 1l i
§230,450 |80, 748 $484,020 | 5,067 | 285,213 8415, 266 '
8200 .......... szn,m 51,2852 240 §54 310, 514 ) i
83,042 R 6007 231,643 20,407 | 13,254 | $27,033 SIL 744 | s 048 SIS, 4 22,02 | ub
$226,308 | 98,058 | ©414,158 461,028 | SISR74 | $9540585 37,726 | 8200478 S305, 136 | 874,207 | &7
................ R PR VR IURSUR R VY- I $2, 680 $3,541 16,207 SBUL | SIS S "
81,003, 640 | 838, 765 |84, 001,780 | 81,276,200 )" §857, 4121 83,098, 047 | §1,333,808 | 2,217,756 | §1, 386, 446 $2,800,780 | 2, 602,031 1, 711,800 lgy, 340675 5 {4448 707 | 69
I$1,55,227 | 865,054 |Sb, 631,763 | 81,078, 356 | 81,082,387 | 5,651,014 | 82,082, 404 | 83,008 561 | $2, 789, L7 | §4,004, 078 | 89,637,570 152 700, 5L 84, 659, 281 | | 863,790 | 7
4 3 31 9 5 20 13 22 i 3 | oy o a3 | uly
o1y 228 4,203 2,575 645 4,870 1,537 2,653 3,218 “ 4,580 | 4,285 | 9,080 5,653 i | 72
] i |
| ! i
10 i 45 21 7 46 a1 53 34| 8 | % 2 19 273
560 165 3,533 1,920 645 3,437 1,014 2,428 2,630 | 4,405 1 4,001 1,670 5,508 | v30 | 74
‘; i . e
i 6
|




498 MANUFACTURES.

TanLe 148.,—EXPLOSIVES—DETAILED SUMMARY, BY STATES: 1905.

A g e a

e
United inoi diana. | Michigan. | Missourl. |New York,| Ohio, | Fennsyl-| Allothe
Stutes, || JWmols. Indian g 0 vonin. | states
\ s ishme 9 5 7 4 4 5 16 4
gfﬁ‘i‘t‘fﬁrtotftﬁlslt‘wm’mmm‘s """""""""""""""" 342, 307 %ug 5774,773 $2,006,285 |  $315,473 | 82,364,490 | 307,048 | §2,808,417 35,320,28(5) $28,050, 4@%
" Land L - $i2, 484, 354 $50,246 | $50,545 $07400 | 6146,624 | §38,287 |  §208,667 |  $310,723 | $1,663.010
* Buildings Sytoniua || siol1ss | S22245 | 801,120 ) $363,193 §70,502 | $582,511 | 780,731 | S4'906'2
wamnf?rj',' tool TSwassond | Sl | S4a2,057 | $22,945 %  $476,43) $156,400 | 084,273 | $1,185, 402 551117'7&%74
Cash and sundrie ledalioonnis || 8301,254 | 81,304,941 5231,9‘3? $1,878,242 | 283,800 | $1,302,006 | $3,034,420 | $1G,081,473
Proprietors and frm MembBETS . ..o ievaaaneeaesoes S R S B R Rt M 2 19 2
Salu'f‘ie{i oﬂiciu‘los. clerks, et L980 5 28 1 29 24 83 163
otal number. ... 28
Total s&lnri(%,su N 51,797;050 856,457 $52,262 $15,174 $33, 560 $27,817 $125,709 $233,049 sl,zm,gég
Oﬁic\?rs oli corp 258 9 4 3 5 7 2 5
NUIDEE e ot oremaaeamenncernnnerassnssronenn N
Salaries. .0 i g | 4,000 | 815,583 | §5,002| 87,000 | §12,240 | 857,250 | 8117,700 501, bog
General superintende :
Total TIMDET . oo vrenannnen 1,001 23 L. 24 8 24 " 01 13
o elibea. Lot | sansnr | sae0 | 0,082 s2,000 | SIS0 808,450 | $15,200 751,04
Me n'.t?umbe e eeeeeienrneees .. 805 22 20 8 19 14 47 90 666
SAlATIES . o e e e eeenaninnen -1 81,001,444 831,250 | $33,045 |  $10,082 |  $22,540 $14,146 $61,341 | S107,761 | 870,373
o 106 1 4 5 3 1 14
T I SUUUUURUIERUURTRRI S !, O | R EEe ey 65
SUIATICE. v evereeanecnsaansmaens $53,864 $301 $2,784 |.ooeennnnne $3,120 $1,431 $7,118 $7,480 $31,621
Wage-earners, inc%uding p‘iacuv(vlnrkers, wnd ttoml v{ugm :
Gireatest number employed at any one time ¢ urin
:the FOAT oo vmmnneen p . .3. J R . g . 6,508 270 371 155 386 126 503 977 3,811
Lenst number employed atany one time during the 700 0 204 100 932 03 - -
i)
: 5800 : 299 123 300 93 428 897 )
Total WAZeS. «.veevese $3,308,774 $82,611 |  $174,503 $87,904 $126,247 840,085 $236,206 $526,000 | $2,026,48)
e S mber. . 5,708 142 209 119 273 92 416 14| 3,4
R YEY S 3,283,720 s82,611 | 8174563 | 86,116 | $116,505 |  $48,735 | $233,115 | $520,181 $2,021 843
Wornen 18 years and over—
AVETAZE DU et vcirtiesnererersanres 91 22 19
WREES . L orsacreerirnimaneosmrenesanees wevee 224,945 $6,328 84,637
Children under 16 years—
AVEInge NUIDET. . oieuiinianeeniansnnaeaas 1 | PPN
WHEEE e oeaenmnmrmenossaszoasmecennes . $100 S100 {ovenrnnnenns
Average numbur of wige-Cimers, including piccework-
ers, amployed during each month:
Men 16 years and over— .
TABUATY o s eevennmmnnnnrnncenmmmnsesornooamnsner 5,701 846 3,505
Foebruary...o...o.n . . :n,gg(d} g&ﬁq g,%ﬁ
L > o
: wloorm
’ 5,743 63 3584 -
5,743 801 3505 ;
5,577 880 3,318 "
5,658 887 3,407
5,633 903 3,35
Novembe 5,646 08 3,406
Decemhe 5,549 805 3,428
Women 16 over—
January. L 78 20 13
Yebruary 87 2 13
March. 74 20 11
April. . 76 21 12
May... 84 23 1
June &5 20 18
Juby... ... 91 21 2P
August. ... 161 22 2
September. ... . 102 |I.. 23 26
Oetober........ .- 104 23 2
Noavember 104 26 2
Docember. . coeeevee 106 2% 2
Children under 16 years—
JANUATY o cernecninnenos 1 1
February... 1 14,
Mareh. .. 1 1l
April. .. 1 1.
Muy.. 1 1.
June.. 1 1.
July.... 1 1t
August, .. 1 1.
Septernber. . oo s 1 1.
OCLODOT L e ee e ieniiinnaanamama s es et 1 11,
;.l\lovcmlber. ................ 1 1l
B et 11 6] PP 1 R R P
Miscellaneous expenses, fotal..ooovioiinnnnne $1,657,065 8118, $52, 505 240,075 | S 234,004 | $1,006,111
ﬁg&of WOTKS .« vaeesrasnmamareasman o nnnnmnnneens sij(l»gég i gg,gs - 8150 $2,761 sﬁ,%g sgég;g
................... 7 5405 $3,126 212,21
Rent of offices, interest, insurance, and all other ’ y ’ 81,84 $12,209 s, !
_ sundry expenses not hitherto included. ... ... $1,574,140 $42,567 | 110,635 $47,784 | S119,040 | 5219,528 8066352 ;
Contract WOrk, ..o 1L | RO 82,000 1oosryinnraacfgieenss §200 |, neecnsose §250 \.oooecnori i |
Materials used, totaleost. .o iiiniiiean .. 1817,203,667 $412,120°| 1,188,014 | '§510,309 181,270,081 | $152,046 )} $1,274,780 $9,516,461 | 30,800,00
1 Includes establishments distributed as follows: Alabama, 3; California, §; Connecticnt, 1, Delaware, 1; i : 1; Kansas, 5; Kentueky 1
Maine, 1; Maryland, 1; Massachusetts, 1; New Jersey, 10; Tennessce, 3 ‘Weét)Virginm, ’1~ \t’\,’iﬁconeSiflll‘,‘ iu 1 Indlan Territory, 1; Tows, 1 & ' '




CHEMICALS AND ALLIED PRODUCTS.

Tapre 148.—EXPLOSIVES—DET ULPI) SUMMARY, BY STATES: 1405 ‘ontinued.

S ;

Gtates, | IMinois. | Indiuna. 3Mivhig:,un.{ Missouri, New Yorke  Ohio. J‘fi:;;;“:l— I‘“.,l:,:ﬁ}:w

= -
’ United

i
Products, total valie. . eoern e 120,602 884 ‘, 711,626 STOLUTR | SL,040,705 | $345.105 5 B1,543, 218 | $4,012,%57 | §1
Powers i : ’ :
lo“ﬁunll"” of establishments ruportmg...a ..... 123 ? g 5 10 ! a
Total ROPSEDOWET -« - e v vommoremenmeneers 37,05 T3 | 1,00 0 | 6,456 |
wied—
Engines— < (
htuxr%x~} - l |
umber i . "
Gus and gasoling— } b } .
Number. .. .ooooennaans 15 [
Horsepower. . .......... 497 5l
Water wheels— | «‘ ---------
Number....oovvvaveieanas 186 { ;
Ilorsepower 6,002
Water motors—
Number i 29
Tlorsppower..... e 245
Electric motors—
Number. N 428
orscpowe 7,840
Qther power, horsepowe 425
Rented-~
Eleetric motors—
Number
Horsepower.. ..
Other kind, horsepow BT
Furnished to other establishments, horsepower

8,070,788

43
19,111

17
10,751

k(]

205
101
4,17
Xy
215
271
3,645
8

1 Exclusive of 2 governtnental establishments reporting pmducm valued at $574,832




500 MANUFACTURES.

Tapre 149, —VARNISHES—DETAILED

[oads N Fo RS 20 S i
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|

United States.| California. Connectient. Tllinois,
T ——
5111 £ JO PRSP SRR 190 4 10
Qi O SSADHSIINENTS. .o 819,702, 055 817,150 838,035 | 53,511,600
Land PSR PoS £1, 408, 041 815, 000 220,200 348 (76
Building foeeneeeaen e aaaan $2, 651, 344 810, 500 $47,700 $578, 101
MAChinery, t0018, Bnd THPICIIUILS - - o oonoen oo es ae oot eom e emaemaeesmmnn aearansaneeane 81,049, 785 $7, 100 30,718 205, 283
Cash and sindries P 813,998, %6165 $144, 550 $261,328 $2, 280,776
Proprietors and firmn IEmBerS .. oo oot i iiirrat e atee e em e a s 1 3 6 9
Salaricd officials, clerks, ete.: 1 364 24
BTN (T b2 T S L ARRESE TR EET R Rt 262
Totul sularies. ... ... ... .- $2,023,162 $44,200 $371, 174
Officers of corporations— 201
> 6
e so, S0, )
Genera] superintendents, managers, clerks, ete.— 1.16
“Lotal number. . U . o 168 1 18 235
Tnttﬂ fit?lluriug R P T L R R R T 31,373,304 31, 500 $33, 500 $288, 304
Men— \ g
) s et e eeermeu et aneteeaetaearratere e taae e a et 405 17 105
Balamies.-.11100 LT I s1,262,909 81,500 2,80 | s, 08
Women—
258 Mot 1 40
gﬁg;ﬂ? T L T $120,395 H..veeneenin.. . 8700 $22,300
Wage-earners, including picceworkers, and total wages:
%}reutest number employed at any one time during the year......coooooeiiiiiiiinns 2,00!; 2?} 58 7
Leest number ¢mployed at any one time during the year.. . 1y§2 } . 30 233
AVerage DUMDOr ... oo er e ne s . . 1,852 - 53 247
BN T Ot PPN OO $1,200,431 315,997 $28, 460 $176,088
Men 16 years and over— .
rerag 7, DU ! 1,767 18 - 51 238
O OIS ANTSOOTOSIRSOIONN s1,177,481 15,007 oo | s
Worjtxmn 16 years i;.nd over— 7 1 6
Wage oo L w1418 {1100 0 L0
Chllirnn under lﬁlyunrs—~ n s
verage £ g ;2 | N
' qugcg. nun .. r ........................................................... 81,682 Joiiieenaaiaaa, 8250 $624
Average number of wage-earners, ineluding pieceworkers, employed during each month:
Men 16 years and over— -
DL 4T T g 0 G 1,782 18 ;,() 24
FOBLMATY « s e vneeaaceeereeamameeeeeaanaanes 1,784 18 § 234
Mareh. .ooooo i 1,792 18 50 236
Aprit.. 1,799 18 50 237
ay. 1,799 17 53 234
Jun 1,773 18 53 235
July... 1,751 . 18 51 235
August. . ) 725 18 53 235
Septemb 1,737 18 &1 242
October. 1,755 17 51 244
Novembe 1,76 19 50 245
December. .o [ 1,747 19 50 245
Women 16 years and over—
January. 7 1 [
L F DY PN 78 1 1]
Mareh..... 80 1 6
Avpril 83 1 [
May... 79 1 6 .
June, . 87 1 [
July... 79 1 6
AULBUBE. v e nii i ime e mei e 70 1 ]
September 68 1 ]
Qctoher..... 73 1 6
November. . .. 76 1 6
L L1 O O RN 74 1 g
Children under 16 years— ]
JROUATY o v e Deiivmnanaaanas O et ———— 9 1 3
February....coorvevnneeeennnn. e 9 1 3
MATeh. i aeeenes 9 1 3
April.......ooll. B PSR 9 1 3
BY ettt e e eaanaan e e aaaeaaes e 9 1 3
L S RO R, 8 1 3
July. o 8 1 35
AURUSE .. e oerrannns 7 1 31
September. ... ... . 7 1 3
L T PR 7 1 3
November. 7 1 31
December. ... o e 7 1 3
Miscellaneous expenses, total.....oveeovineiiiiiirrannnennan.. $3, 505, 070 855,883 $607, 499 )
RN O WOTRS ¢ v v maeveeenosos oo e $64, 101 $1,87 6,560 |
70,121 £2,202 £19,228
8,307, 185 851,311 wgg.g(lm |
St Y PO . 81, ok
Materials used, total cost $13, §20; 401 ||, $100, 424 £301, 82 2, éﬁ(ﬂ;,% !
%) ;g‘dt}:.cts BOBRL VAIIE. oot $23, 501, 699 148, 406 $514, 670 83,840,
Number of estallishments reporting 107 1 6 2
Total horsepower 4,030 5 170 0
Owned—
Engines—
Steam—
Number. ... e e 87
HOTBeDOWEr . L Lo 3,324
Gas and gasoline— ’
NUIDET . oo iee e et et et e e et e e 15
TIOTBEPOWET L. ettt e e e 202
Water wheels— " .
NUIDOT. . e e
Horaepower. ... ... ...l SRRt NI
Water motors— T s s s e e et e
Number.............. E U 1
Horsepower.......... R 10
Electriesnotors— TR e sanaas e e
NUMDOT . et e i e et e 39
HOTSCPOWer. vousenrannnn B AN 197
Rented— T e s et
Electric motors—
Number. ...
Horsepower.
Other kind, horgepower.
Furnished to other establishmen

V Includes establishmenta distributed as follows: Louisiana, 1; Maryland, 2; Minnesota, 1; Rhode Island, 1; Virginia, 1; Wisconsin, L.
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CHEMICALS AND ALLIED PRODUCTS.

SUMM»\RY BY STATDb 1905

Indiana. Kentueky. | Massachusetts. | Michigan. } Missouri. : New York. ’r Ohio. I Penusylvania. J:?,{{LE‘?
_____,_.-..«-—-—-——-‘ e i et | ot i enetan 112 | et e b O
8408, 501 961,86 s, 2| s o6, 145 200, 02 3 26 24 Tk
L ! i ), 00, 547 G2 T 31,457
$30, 157 65 504 500 ” S35, 450 87 000 e Shimon B e suluct ) 2
$104,325 39,008 $"" w97 8207, 835 811, (60 @ 301, 881 $291, 550 £164, 055 21350 | 4
&30, 003 L5, 762 S19, 4560 5112, 185 $23, 01 £337 300, 143 $14%, 146 5212 (188 SIZE02 . 6
8535, 100 $100, 713 181, 037 81,613, 0ig 8158, il 2,205, ms 3,504, 200 81,5477 $1,5,049 o245 |
ROV ARSI 4 3 2
30 23 . 33 102 10 3 20 135 1 JERAN]
853,213 816,774 $48, 536 §78, 203 819,192 $400, 258 2504, 133 £210, 6 $171, 606 813,24 | 0
u 12 . 5 ag 42 47 15 5110
§19, 500 &2, 400 $30,000 826,160 814,000 08, 600 2177, 146 £124,440 $54, 332 $8,000 | 11
29 2 21 o 5 247 256 us 56 g 12
$33, 413 814,374 $18, 530 852,043 £5, 102 8390, 555 8327, 307 885, 754 $117, 64 5,964 | 14
24 16 i8 50 4 242 198 65 [T} 614
£33,040 811,774 $17,172 837,051 $4,812 £365,300 $297, 058 74, 821 $107, 094 $4,484 | 15
L G : 41 1 35 58 34 T 2} 16
364 82,600 81,864 $14,002 8380 25,349 30,240 $11, 138 $10, 570 &80 | 17
52 59 52 162 44 30, 58 159 18 3218
35 5 i 13 42 380 | 160 | 5 | 10
43 55 48 151 37 3 510 170 174 | 24 | 20
224,198 $28, 032 825,703 $80, 967 $22,019 8187, 721 $358, 407 $106, 436 | 8120,739 | $15,864 | 21
43 55 47 136 32 288 507 5 | 174 | o} 22
§24, 108 828,032 $25, 403 $77,379 $21,830 $156,135 $340,024 1 102,626 { $120,730 | $15,274 | 23
,,,,, 1 15 5 5 a8 | ' | 9| 0g
................................ 8300 $3, 588 81,080 51,586 $8,575 | * 5500
............................................ beeas]vesnemasrnsarnes]annsernninarnnnalonararsmansoncys 4
....................................... $R0%
e 55 47 148 at 288 509
146 55 47 148 31 258 512
50 55 47 148 a0 259 516
18 56 47 147 34 250 517
52 55 47 135 31 200 527
2 55 47 136 31 248 511
37 55 &7 136 33 987 i
38 55 47 134 33 286 453
36 55 47 124 3 253 01
b 55 a7 125 3 288 500
35 55 4 125 33 20) 508
4 54 47 126 30 289 402
ISTUTOUUUUN PO 1 15 5 5 2
i 1 15 5 5 a3
....... i 16 5 5 30
....... 1 15 5 5 32
................ 1 15 5 3 97
............... 1 15 5 5 34
..... 1 15 4 3 2
..... 1 15 4 5 25
1 15 8 5 2 |
i 15 8 5 24 |
1 15 6 5 2 |
1 15 4 3 2
................................. ;|
50
50
5
5
a1
...... 4
...... 31
3
! 3
[ g
R YT I $00,8607 T 888,201 ) Fo XY S §663,675 8078, 813
$379 $300 6,025 | 50 | . s34 59,800 §24)183
$2,700 2,104 $1,147 $5, 424 $1, 028 $14,041 515,729
“ $87,938 $87,785 $80,219 3422, 606 $19, 473 $630, 34 sog{ 38(1'
............................................................................................... . : J10 o O
| §01, 63 300,70 515,554 $1,880, 724 8148, 84 §1,762,267 $3,640, 561 21,154,106 81,405,859 848,207 |
§522,475 gsoo P Sivai|  Sisszes S5 M2 | $hdoo 404 | 86,000,074 81,628,714 §2,208, 148 $23,266 | 70
| e
4 2 ) 12 23 13 1 3l
135 10(2) 123 230 55 625 8§30 213 768 04| 72
| . I o 18 9|73
o H 0 i ) 716 { 4|t




MANUFACTURES.
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Massachusetts,

S

16
S078,11
8169, 300
5140 210
3105 43
SSoa(J 978

17

24
$20,052
3
8,000
21
§21,002
18
$19,760
3
81,202

280
130

150
84,311

49
$84,103

016,581
$999, 267
14

1,20

2
1,170

Taste 1530.—DYESTUFEFS AND EXTRACTS
| United States. Muine.
s |
i
| 1 | Number of ) 98 ;
| | Number of establishments 3
| 2 1 Capitad, totnl 814,904,150 820,922

3] 1. 81,364, 545 8500
4] Buildings ...l 31 853, 818 34, 000
4 3, dgn.., 327 $1, 600
G (nsh .unl S R 88, 120, 460 $14,822
7 | Proprietors and firm member: 82 5

Salaried offivialg, clerks, et \

8 Total number_... .. . 981 i
9 Total sulavies. . ... 8408, 780 $300
0 Ulll(ﬁl‘s 011 ¢nrpoTations-— 63
1 wmber. ... ¢ EEEET TP RPN
11 Salarles....... B191,887 ...,

General superintendents, mulmg P
12 Total number. . 208 1
13 Total salaries. 3416, 903 $300
| Men—
14 | Numbher-............ 274 -
15 | Saluries. ... o o . $404, 641
| Women— !
16 ‘ Number............ ! 24 1
Sularies...... $12,262 8300
, W age-earners, inclnding piweworkore, and total wages:

18§ Greatest number employed ot any one time during the year.. 3,013 16
19 Least number employed at any one time during the year. 2,178 7
20 | Avergge number 2,707 9
21 | TOtAl WIEEH . v emnrnnrennnnns e teeetvaea—aa 1,264, 492 $3,615

Men 16 years and over—
22 Avéruge number. . .. 2,078 6
23 | WREES. .. oeeeenns 81,256, 946 3,021
Women 16 years and ovi
24 Average number. 25
25 WHECS. 1neeenn., 36, 966
Children under 18 years
26 | Average numboer. ..
27
Average number of wiuge-enrners
Men 10 years and over—

24 January 2,596 5
20 Tebruary. 2,700
30 March._.. 2,714 1
a1 April 2,778 1

2 May 2,879

33 June 2,765
34 July.. A 2,805
35 A u;)uqt 2,808
36 September 2,804
a7 Octaber. . 2,469
38 Navember 2, 406
34 December. 2,813

Women 16 vmrs and over—

40 Januiry. 2
41 February. 25
42 March.... 27
43 April. 28
44 May.. 27
45 June 24
46 July. - 22 [leveeenaincnans
47 \Ul-’,'ll‘*t - o0 N\l
48 Soptvnﬂu- . 23 ’ i
49 October R 27
50 Nov ember. . . 26
51 December. . 24

Children under

53 BT T T 4
53 TFebruury. o 3
54 March. . 3
55 April. .. A 3
56 May.. ) 4
57 June i 5
a5 July... 5
54 August 5
60 September, 5
61 October.. 4

32 November. 4
(3] X December.. 3
t4 | Miscelluneons expenses, total. $044. 360
65 Rent of works $99° 253
6 Taxes...... S%;' 386 860
7 Tent of offic 8564, 040 £0,110
68 Contract work 32, 075 !
0 \Jmterl‘tl% used, total cost. 56,820, 3311?) """"" 37’219

70 %(r)c‘!:l‘g‘cts, total value $10 893 113 230,051
71 Numbher of establishments reporting 79
72 Total horsepower - 18,310 || .

Ownede- s ebeeennneanaas
Engines—
Steam—

73 Numiber., ...l 193

T4 Tlorgepower. " 17 345
(Gas and gasoling-— y !

75 Number....oooiiei i, 1

76 Horsepower. 4
Water wheels—

7 Number..... \

78 Horsepower ()(3
Electric motors 196

n Numher.

0 Horﬂnpm\ or. ‘3?

81 Other power, horsepower.. ... ... 639

Rented— 7

Electric motors—

82 Number..._....

83 Horsepower. .. N 2

84 Other kind, horsepower. ..... 39

1 Includes establishments distributed as follows: California, 2; Connecticut, 2; Florida, 2; Tilinois, 2; Kentucky, 1; Michigan, 1; South Caroling, 1; WWiscongin, L
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CHEMICALS AND ALLIED PRODUCTS.

‘ """" $1,490,867°
$2,176,253

13

1,023

17
a87

8233786 |
$860

$15,052

217,874
"""" 41,651,653
2,705,580

7
2,431

863,478
$200

3,040
$79,020
$1,200
$418,243
£0646, 628

5
2,160

15
2,060

9
sl

2

w5

i

5

9

D

9

(=1

2

2

$65,675 |

8720

53,0

861,021

""""" S630, 400
§066, 464

5
1

2,73

$43,087

83,624
8306 1

841,107

wmon

24

5
280

|

|

|

7,28

13,006 [
b '

|

|

|

|

2,75
§746,622

11
4,400

gaun
bR

81,
$110,2%0
S240, 465 |

|

i b bk o ok ot Bt bt i et

1124
Bdid | 20

Now Jersey. New York. | North Caroliua. i Penusylvania, ' Rhode Island. Tennissee, Virginia. West Virginia, All her s
S 1"‘ I | -
R $3, 547 o 81,905,317 | 5 5 ' ;
1, 500, 840 3, D47, 308, 417 83,081,823 182, 677 : ! 2
S, Bad $453, 008 4215, 505 3182, 950 8 s7.100 sl | 2
§183, 418 $307, 837 $202, 810 $183,01% 814,878 £, 1 g : $167,700 | 4
$285, 801 $T78, 57 385, 021 474,908 343, 300 L1y, 460 $117 603 | SWLWE2 | 5
8051, 283 81,957, 627 804,921 82,201,387 RILR, 349 | 8360, 6 8tiu3d, 282 f $606,437 | 6
9 4 3 16 5 % 6] a7
9 9 o % 12 14 o7 538
$192, 030 $147, 688 §31, 833 $40, 826 821,183 821, B0 43,055 | §74,107 | 9
9 12 7 4 4 4 ol & | 10
839, 150 844, 537 22, 749 810,000 §2,000 S5, 100 | 830, K4l 1 §30,350 | 11
86 81 10 23 Y 15 20012
§152, 850 $103, 151 80,084 230,826 810, 153 313,2.1; 24,252 { s4u,xﬁg 13
78 76 10 2 3 14 17 | 24 ) 14
3147, 680 $101, 065 89,084 830, 410 $18, 453 $12, 600 £24, 700 30,407 | 15
8 L AU 2 1 . 2116
85,200 82,086 |.oeeeeiiinan s, 3416 §7T28 8300 §1,a80 | 17
28() 403 569 254 78 G0l 44 | I8
51 37 82y 151 a4 302 | 07 | 1
250 o big ) 203 0 424 0 82 306 | 20
$138, 332 8316, 678 8132, 853 $105,264 $41, 167 K136, 544 $28,294 { $174,701 | 21
235 o 135 | 201 70 ’ 805 | 2
8133, 832 8315, 170 $132, 853 $103, 004 841, 167 s174, 97 | 23
C 15
$4,500 |

504,773
81,150,627

9
1,080

45254 —arrG

1905—rp1 4—08

HE




504 , MANUTFACTURES.

i —Mﬁm“—’-&
United States. i Californin. | New York. | PenIsylva- - Al ofey
na, ! Stﬂtes,l
— —_—
Number of establishments - - 42 ‘ 4 7 5 \ 16
d stablishments. ... oo 1 aon |t . 5 pan amh
Capitul, fotal......_....... 1 S | Tumon | Mamam| S i, 1o
and..... ' a0k’ 4% 13 35 ! ) %)
T —— Sawar) ) s fis| g
Machinery, tools, and implements - 53: S0 876 2080, 50‘3 §1'031’ 345 'éo 3), 4.5‘1 2,151, 708
Cush and sundries, ... ... » 001,970 P30, Otk 1Vl 205,088 | 1, Gan, age
Proprietors and firm membuers AR RS E] CREERT PPN ]
Salaried officials, clerks, ete.: 208 71 a0 5
potalnamber........... £556, 106 $43,670 | $159,437 857,43 ]
Total salaries. ... .. R ’ ) 07,431, 8205, 568
Oﬁic’srs o‘f corporations— 37 3 o 13
Nuamber. ... o G §
Saluries i .. 871,775 512,000 §16,080 814,760 28, 9:13‘5’
General superintendents, manage 271 1 6
otal number, |, o . 18 .08 25 165
%:0%&1 :nlurins. s $484,331 $31, 670 §143, 357 $42, 071 $206, .;23’
Men-— e .
s 261 14 (2 24 .
Suhirgea o $470, 332 £20,20 | 8142, 421 SR sy p
Women—
10 4 1 1
103 S N i )
N 1 2;,3:;}}18 psaa £5,000 $2,450 5036 s 81,20
Fage-sarners, inelnding pleceworkers, and totul wages: .
R rentost numbor cr };loyod at any one time during the year 2,023 303 834 219 1,667
Least number employed at any one time during the yesr [1)' ﬁis 172 ();0 130 0
Average number. ... a7 oo 237 . 71(’ g 105 1,42
Total Weges ... 81, 505, 406 $168,002 | . $4306,819 84, 670 8495, 825
Men 16 yowrs and over—- 5 . !
raTL ) . 2,443 237 723 154 1,32
%};té‘gs’ ( . fl,lfl,nbu A e e e et emeaeimaaeeaeineaaaaeanaen $1, 504,350 $158,002 $435, 944 284, 498 $825, 332
Women 16 years Ve 1 L
y€y (4] S U
Ve umber oo 2 200
Children under 16 years— 3 o
FOTAge 15} S 4 2
Wagoa, BUTBET. oo s707 Si2
Averagn number of wage-carners employed during each month:
Men I years and over— on orix .
January..... - 3,200 . 265 573
Febroary 2,340 261 580
March. .. 2,086 ?,fn 7
April .. 2,510 253 z; 5
May... 2,429 214 730
June. .. 2,425 195 754
Juiy. .. 2,246 218 743
Augusg, .
September.
October. ..
November,
December
Women 1fi years and ove
Jamuary. ...
Fehruary..
March. ..
April.
May .
June.
July,
August. ...
September.
October. ..
Navemher.
December. ..
Children unde
January.....
Februury..
Muarch..... 2 2.
April.. 2 2.
May ... 2 2.
June. 2 2.
July.. 8 2
August,. ... 8 9
September. 3 3
October..... 3 3
November. 3 3.
December. . . 3 3
Miscellaneous expenses, total. ) $712, 953 2201, 566 $35, (45 $4 1,041
Rent of works...... ) b1 $10,000 |ovvreenonnsn.s 41,512
Taxes..... - 800, 511 82,785 £15, 607 $6, 610 835,410
Lient of offices, $603, 001 841,616 §173, 869 $28, 420 $37, 140
Contract work.. . .. 7,830 L. ... [OTR O RO 87,58
Materials used, total cost. ) $4,072, 838 $506, 460 31,302,079 $265, 702 52,808,0,‘&;
gf)(‘);il::gts. total value... ... $9, 052, 46 015,473 $2, 711, 692 $360, 594 $4, 804, 88
Number of estahlishments reporting a1 4 7 10
Total horsepower 5,241 616 1,240 1,031 2,3
Owned— ’ ’
Engines—
Stou{n——l "
Numhber....ooooan. . 3 16 -
Horsepower............ 3, %,i'j 72 g3§ ' 180 2,34

Gas and gasoline—
Number..
Horsepowe

Water wheels-
Number.....
Horsepower

Water motors—
Number......
Horsopower,

Electric motors-—
NUMBOT. . oei v
Horsepower............

Other power, horsepower. . ...

Rented—

Electric motors—

Number............ s

Horsepower. ..,..

IIncludes estnhliﬂhm_mts distrihuteﬁ as follows: o, 13 Rhode
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CHEMICALS AND ALLIED PRODUCTS.

TasLe 152.—~WOOD DISTILLATION

DETAILED SUMMARY, BY STATES: 1905.

505

: i | H i
United 1y . . ] e ¢ - 3 !
: | Florida. | Georgiw. | Michiz Jaw York | North | Dennsyl- | South | All other
Stutes. deorglu. | Michigan. | New York. Camlixm.i vinid, | Caroling,| stutesd
o SR | ; e |
r . : e
Nomber of establishments. . ..o 141 4 1 32 7! i3 5 9
Jupitad, total 10,506,070 || 8114,080 | $209,002 | $1,333,009 | 83,199,530 | 8140, 845 | s.»'.,om‘&(w §44.910 | 06,13
oo R s S | a0 | TSGR0 S e S0 I st
SRR T SR T ) yoil, y ol 523, 414, 657 i, SI7 R i T 56, 974
%Inri?lnﬂﬁ’lﬁ;’fr‘f‘(;q““d implements ;3 3‘;33‘1'% I| 885,000 | SISS, 847 ism, 3t g}e? 4’(7»0» f qu(fr:'{‘g{;"ti ;;’(;;;,f-f‘: | sf&“ﬁ
ash and § R TSR .- 3% 3, 3 5, 955 T8, 2 V615 | §1, 851,70 10, ¢ J 81931
Proprietors und firm members. ... ... e, B %, “g) 84, o 81, 67t ‘(l’(l, 5”’(’1‘; | 8L5S "‘E;f,' 810, 912 ! 512‘5"'0%
Balaried oflicials, clerks, ete.: ‘ ' ‘ - «
Totu} nulmrlijeu: ............................................... o7 3{}1 i 8 15 32 66 8§ 135 51 a2
P Y S [ PSR $207,598 || 89,8 9 479 3. 046 Y " . U g 4
Tgn(l) | iicers St eorporations.- 2328 £9,800 | 812,47 l $32, 360 $043,040 $5,840 ¢ 8110, 661 $2,912 i $30, 437
gh;ml_)m ......................................... . 4‘7)7 3 G 7 9 1 1 43 2l [}
F T €1 o 1 3 e emeeenna . df ), 5 } d [T ; 4D I -
o e dents, THonugors, clorks, st 404 |1 86,500 | 6,000 $7,050 | 840,998 | $2,000 \ $43,260 | 81,200 ; 86, 555
Total IUMDEr.c.oooviiiiii 924 | 5 9 25 57 . ‘ 0 5 1. o
Total salaies. /o0 $183, 034 ] $3,300 | 86,472 | 24,330 |  e5n,048 | 83,640 SG7,400{ 81,712 | w2
NUMDEY. ¢ v ee e iieaene e, - 212 | a 9 94 52 6 \ W a1 03
Wo g'élrt\lrles ------------------------------------- BU77,758 || 83,300 | 86,472 | 824,200 | 840,393 | 83,340 i 66,007 | 81,712 | §27,4%
IS\IL}ml_)er wll 1 5 1 a 5 3
plaries. . .. 85,276 || Sl ‘ 5 5l * 396
Wago-earners, including pieceworkers, and total wages: ! aw 2,75 850 3475 oo 81,390
Greatest number employed at any one time during the year 2,835 48 88 338 5472 67 fal 40 160
Least number employed at uny one iime during the yeuar 2,134 38 63 274 494 47 1.1 17 P SL
Averago number. ... PO L | 54 21 489 51 1,240 a1 2
ot wages. . ....... 066, 786 7 16, 653 56,125 ¥} X i 507, 743 ] i
on lél) Vears and i §13, $16,653 $156,125 218,031 | 816,469 $597,743 34,922 $43,746
Average number - 2,272 34 54 201 480 &1 1.240 27 &
Wages......... | $1L,006,756 | $13,707 | 816,653 |  $156,125 | $21%,031 | $16,469 | 8507743 | 84,222 | $43,740
Average number of wage- '
ployed during each month:
Menjlﬁ years and over— 2
ANUALY e oernnnns , 30 20 58 207 512 53 387 7
Febraary 2374 % i P 525 34 e 3 i
Mareh. .. 2,381 20 46 330 517 &G 1,38 20 I
April.. 2,342 36 51 307 493 48 1,303 21 a
May 2, 256 36 40 308 478 48 1,243 26 82
June. 2,164 34 42 234 454 48 1,170 35 B2
July... 2,052 34 37 204 440 &0 1,100 14 83
August 2,088 34 44 314 449 50 1,109 14 7
Septembear. 2,182 44 5 274 476 51 1,170 17 75
October. . . 2,286 44 74 254 50 53 1,233 1y 102
November. 2,302 43 (7] 203 521 85 1,208 26 111
December. .. .. 2,348 &5 67 X 503 52 1,265 14 83
Miscellancous expenses, total. $631, 437 7,554 1 16,000 845, 547 $233, 347 30, 630 %270, 079 $2,176 356, 144
Rent of work: $3, 859 3120 L P, $300 b .. $1,758 200 81,421
Taxes..oveen $47,010 $368 $713 11, 219 §14,827 $800 $16,970 £211 $2,012
Rent of oflices,
penses not hitherto jincluded P 2558, 508 $7,066 | $10,387 8§52, 828 218,220 $5,740 2200, 881 81,765 $52,711
Contract work.......oo.ivin.. $21,970 |l........... R $2,800 1. e 470 s
Materials used, total cost. 84,847,770 || $31,127 1 833,837 8350, 854 | $2.470,041 | &4, 764 | 81,7T0R, 505 $6,500 | $207, N3
%:roducts, oAl VAUG. oo et %7,813,483 || 885,240 | 850,674 8735,254 | 83,357,087 | §74,531 | 83,002,657 | 814,418 | 8370,502
ower:
Number of establishments reporting............cocoeeiieio. 112 4 ] 7 31 3 47 [
Total hOrSEPOWET - v e v o ioiinaaceeeanmriaaannnans Cereemeieens 4,634 133 4t 366 706 125 2,811 162 308
Owned-—
Engines—
Steam—
NUMDET .« oot iiieis it acianaaiaes 154 12 15 3G 5 67 7
HHOTSBPOWET .« e oieevenvniieiinaestenencnanens 3,744 135 460 354 &8 125 1, 561 162 ane
Gas and gasoline—
5301173 R ebemeeneaaaae, 13
Horsepower..........
Water wheels—
umber......
Horsepower
Water motors—
Number. ...
Hersepower
Electrie motors—
Number. .. oo
HOTBOPOWET et evi e iiiieeiieiiaeaaen .-
Other power, ROTSEPOWEE. ..o iveviiiaiiieinneans .
Rented—
Electrie motors—
NUIBBI. .. vttt iiieeeacceea e
. Horsepower.......... P
Other kind, horsepower............ e, i 20 H

_ nelodes establishments distributed as follows: Alabama, 1; Connecticut, 1; Kentucky, 1; Louisiana,

Vermont, 2; Washington, 1.

2; Massachusetts,
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Tante 1583.—0IL,

MANUFACTURES.

_DETAILED SUMMARY, BY STATES: 1905,

United Connecti= : S _ | Pennsyl- L
‘ States. |  cut. Indiana. | Michigan. |New York.| “y 0™ | Virginia, Abltll&t‘;;elr
Number of establishments 5 | 9 13 4 3 9
Capital, total . §723,004 || 8244,787 $14,625 |  8173,725 $41,452 $13,080 sﬁ,xaé QQM)(f
Land....... $74,035 \ 31,040 §625 52,325 84,525 8900 3110 “33#3{.3
Buildings $140,760 | 248,300 $1,425 812,600 29,000 $2,800 3330 37?5':5(‘)8
Machinery, tools, and implements. 157,014 5| $50,500 2,575 ,400 $21,284 5,975 22,100 57180
Cash and sundrivs. ... ..veeaennns .. §351,200 1 $115,987 $10,000 8150, 400 26,043 $4,105 £2,706 g“kil"ﬁm
Proprictors wnd fmm Members. ..o e T ‘ 10 16 18 5 8 7 et
Sularied officiuts, clerks, vte.: ! ~
Total number....... 37| _11 ............ i ) ';1 "
Totul saluries......... 840,002 \ 80,724 | ennninnes 88,600 83,832 §16,945
Othieers of corporatio . SRR
Number.......... . 0| e At R RO .
Salaries........ e L R 1 S B ! AR 3,000 oLl 36,650
Genperal superintender | ~ v
Total nwmber.... 30 11 i 1 2., n
Total BRIELTIES . e v e e 30,352 | £0,724 |... 88, 600. 8842 000 |.... 810,206
Men-— | -
Number s 24 “ 94... 4 1 9 I
Saluries . l §26,706 | $8,024 8,000 2832 8900 80,000
Women-— | wh
NUTHDET. oot vemcmceannarnensaamsameemnnanss | [\ IR 11 3
SALLTION oo eeotome oo s e e ean srzaom e ; 83,500 ! S1, 700 {eeeeeneeene SO0 |.. Lo
Wage-earners, including pi oworkers, l ! | Fhae
Gsregtest number emnployed at any one time during the year..., 272 | 70 37 349 25 14 13 "
Least number employed at uny one time during the yeal ... 100 45 24 Al 13 12 g h
Average number... | 142 33 3 13 16 5 4 "
Total Wuges oo nnens 269,711 | S16), 396 $1,360 3,000 §7,415 52,000 2071 $33, 560
Men 16 years und over- | 1l !
Average nomber ‘\ 127 33 | 3 3 15 5 N
e S LSt ! SO8,70 | 816,500 ) $1,369 88,000 $7,103 2,000 7L 532,531
Wormnen 16 years and over— | i !
Avernge numlier . i1 | 4
Wages..o..... .. £1,341 ¢ 312 1,09
Average number of wage-varners, inchuding pieceworkers, em- i !
ployed during cach menth:
Men 16 yeurs und over— |
L 1T . 2 ARt 158 18 I
February.. 154 17 ®
Mareh 108 18 8
April. 130 20 8
Muy.. 5 19 5'7
June 87 18 |, %
July 88 13 5L
August 136 13 1. 5t
Septemta 112 13 4
Outobier. .. 120 12 4
November 132 9
LDeeembe 144 10 ®
Wormen 16 ye: "
Junuary.

February.
Murch.
April..
May.
June
Jaly.. .-
Aupgust. ..
September.
October....
November..
Decembier. .

WO RIS

Miscellancous expenses, tatal.
Rtent of works.
4 TS O DN ..
Rent of offices, interest,
(:x*mnsr\s not hitherto ineluded
Materinls used, total cost
Produets, total value ...
. Power:
Number of estublishments reporting.
Total ROTSEPOWET oo v iee s iraeraaaen
Owrid—
Engines—
Bfeam-—
Numher
Horsepower
Gas and gasoline- ‘
Number. oo e
HOTECPOWET e o e vasceaeenes -
Water wheels—
Number ’

Horsepower
Rented—

Eleetrie motors—
Number. ...
Horsepower

Other kind, horsep

|
$78, 886
$1,442
3,807 l $324
$73,547 340,035
81,110,470 ||  $165,471
31,464,662 | §280,883
34 N 0
8 | 430
\
36 I 14
70{)1 360
| .

§223

81,732
$12,962
825,470

7
130

S1,474
$160,188
§240,215

2
11

""" $i, 51
S04
$35

$1,432

$11,874
399, 421

]
46

1 Ineludes establishments distributed s follows: Culifornia, I; Mussuchusetts, 1; New IIampshire, 1; New Jersey, 1; Wisc

onsin, 2.

8K7 7
S12 $431
38 $2,404
837 $16,797
$3,023 366,305
30,856 §374,803
4 5
53 12
4 H]
53 4
1
3
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CHEMICALS AND ALLIED PRODU(TS.

Tasre 154.—BONE, IVORY, AND LAMP BLACK—DETAILED SUMMARY, UXITED STATES: 1905,

507

United Vnited
States. Stutes.
mber of establishments. ... a4} Wage-enrners, including pieceworkers, and total wages-—C
()}Itilmtnl, total..ooeiinieiieneen 81,663,143 Average number. Bl s . 200
LA, crenveerennen 8179, b8y Wages. .. $105,150
Buildings. «cooicann-nt e 8508, 864 | Men >
Machinery, tools, and implements. . 8474, 154 Average number 192
Cush and sundries, ........... $450), 536 Wages..... $103, 669
Proprietors and firm mMembET8. ... ... 11 Woren 16 years
galuried officiuls, clerks, cte.: Average number. ..o .o 7
Potal number....... 47 |  Wages..... $1,360
Total salaries : - $48, 450 | Children under 16 yo
Officers of corporations— | Average number.
21 Wages........... $100
- $22,102 || Miscellancous expenses, totul $60, 454
(General superi : Rent of works....... 86,200
Total number.........ocoooeeen. 23 | Taxes......... $5, 866
Total salaries. $26,38% | Rentof offices, interest, insuranee, and all other sundry expenses
{en— not hitherto included .. ... o 257,208
Number 21 || Materials used, total cost. . J - $203, 306
Salaries $24, 840 Components of produety. §134, 102
Women-— Fuel...........0....... §13, 750
Number. . 4 Mill suppliea. ...... 32,840
ol %r;lu.rieis. rorars nnd totai - 81,548 %ll ic:ntlher muterials. ssi.ﬁls
c-corners, ineluding plecew y & Wi : Prefght. ... ..ol - . 81,424
wa%}reatest pumber employed at any one time during the year. ... 235 || Products, total value. ... ... i, §647, 717
Least number employed at any one time during the year....... 181 i

Tapte 155.—CHEMICALS—DETAILED SUMMARY, MATERIALS AND PRODUCTS: 1505,

e

| 1
United | I United
States. ; \ Stutes,
| i sm e mss et e bt e et S 1 e e i
l
srialg used, totrl eost. ..o oo el $42, 062,611 1 Muterinlg used—Continued. |
el rL{luxItc— ' ! Potagh salts, coBL. e ooiiiiiiiiae s IR ! $630, 612
TPOMS .« v eeeemreeeme e e s e e e m et e e meaaen e e e aennnn 46,383 ||  Sodium— !
L R P $370,169 Pounds. .... PP ’ 34, 000
Limestone— COSt e eneeviinnnannns - $430
B 1 D P 756,255 Tallow and fat8, COBt.. . ..euiiiiret et et anaarsramaranann i 8231, 026
41 AU O $930,074 Wood ashes— |
Phosphate rock— i 143,000
TEOMIS s v v e e e e e e ee e e e e e e e e r e e re e 9,399 COSE. v mneimmeeenenansii ! 24,1
[ N Ceemaseenesyaatiaies s P 361,053 .i\!l (lnher components of products, co 319, (7)’(6};’;, gm
ites— R0 1) DA riieceiteeararaaanaas , 009,
Perons ........................................................ 1306, 360 Rent of power and heat. . $631,870
[0 P PP 3778,200 Mill supplies............. 251, 4¢
Salphur— All other materials. ......... $3, 200, 146
POTIB e a e aemcnm escmemasomcbareaamaneaaneterarans e ansraaanan 28,482 Telght. ..o - $548, 335
LT L P 501, 700 Produni:ts, total value. ......o.ooeiiiaeann. e eectateeacmemearaanny ! §75, 222,249
Aclds— 58—
— B Y T O £7, 583,059
C: A A 1}
Sulqll‘\ur( 104,484 Tartarie—
$045, 480 POundB. oottt ii e e 2, (R4, 000
L LT Y $680, 280
6,130,847 Acetie— i
$320, 818 POUNdS. i e 27,001,322
’ Vale. ... $537, 542
3,467,720 Other, value. $6, 365, 237
$156, 605 Sod?’s,dtu talhvu!ue .............................................. 310, 858, 920
Soda agh~—
12,310 518, 760
3364, 847 $8, 202,202
$2,013, 400 57@ §§g
25,251,853 !
Lo P PP $832,076 08,867
Bulphate— | L8, 135, 610
T T - O PO e 11,351,100 Cauastie soda— | .
Cost.... $356,109 L 015
Alcocl}lol—- 32,024,182
raln— .
Gallons. . .oni e 187,380 20,882
08t. . $449,604 . $2, 122, 808
Wood— Other soda products, value | 31,681,780
Gallons .. cveieieeiie i 601,077 Potaghes-— | .
Cost. ) $307,223 POUDAS. .ovvcieeiiie e eananas P T
BOnes, COBL. . st i iaaaeaaaaeae $263, 264 " VHNIE. o eteeceemeaamaaevaernnnnnn et besttareeatevean 1 $563, 459
Coy e ums-—
llxGtuul{ona. A 160, 000 Pounds,...... Cassaneraaannen et tateeimnttaceecenaraaans ( 160, 0:32, 50‘1)
COSb e ev e os e §4,226 Value. .. oooeneeenenenn.n 32,126, 112
Common salt— 7 Coal tar produets, total value, ... 344,817
L DU 183,241 Coal tar distillory products, value $340, 641
COBE. e s o ome e o s §473,913 Chemicals made from coul tar distillery produets, vaine.... 504, 176
Cotton— " TTTTITTII e Cyanides, total value....... [ S N $1, 174, 104
POUNAS. ..ttt e 97,000 Potassium cyanide— a5
Cost....... 0 L $10, 900 PIOURAS e e v s evensemsesnneas e sensae e ee e ermaeaaraen 74, 584
Qlycerin— 1T e $17, 438
POUNAB. .« oo e et evaea e 21,482, 084 Yellow prussiate of potas .
Cost. ... o $1,053, 254 ounds. et em e 5, 007,964
Leag—. ~— T TTTTTTTTTITmTennmmenrenee Value........... . $683,277
A TP 514 Other cyanides, value. .. . 8478, -'2?:9
Cogt, . [ o i SRR 854,213 Bleaching materials, total va i 877,750
Limg~. ~~TTTTTTTITTm s msssanssmenenane ey Hypochlorites— o008
Bushels. ... e e ans 8,042,303 TONS. ..oviemieinnnns - e
Nt 0BL. 1o et e e e nnn $656, 316 ofhva{'fe"1'{13@'&'2}1'{{{;}[1[{6 gflnr:',m
Tate — er bleach nte, . 115, 01
T‘mg-f Eotush ........... 073 Electro-chemieal rm{zucts, value. $5, é?‘r" 32
Cost, L - §53, 000 Plastics, total value. .. .......... sﬁ"\‘f’i-"('b%
Nitrate of goda— "7 Pyroxylin plastics, value .......... 82,857, 00
Tons ! 17,615 A?] other products in this group, va - $1, 808, 668
Cost, ., §751, 068

5
<



508 MANUFACTURES.

United S
States, gflit“’d
Products—Continued . es.
Compressed and liquefied gase v 3 oe7 A Products—Continued. T
Frhydrans nm{nonig, H‘lt:lfu‘i‘, t.ntn.huhm .................... 82, 1§!,(W.) Chemicals not otherwise specified, total value.
CATHON BRI, VWG .. oo rnoree s oo oeoesso oo eeeeen E}'lig’ }?4 Glycerin— T 316,950, 484
Al other compressed and Tiguefied pases, valua. . ..1 1100 $970, ‘r)d)? Pounds. ..o
Tine chemicals, total value. ..  gases, value. ... $270, 539 VG, ..o 18,701, 697
Alkloidg— TTrrmeTTienmiesrm i naenans $9, 145, 853 Cream of tartar— TTIIITIIIITImeeeeee $2,345, 905
ounees. ... . ) . Pounds...ccoenricnaniiia '
SN 4,949,525 VAIUC,. .o oo 11,553, (6
GOL Bilig T T T s 52,625, 789 Epsom anjfg T 82,203, 872
?u{,cps ____________ 59,960 %’yo?nds ..........................
JIOES - ooe e 50, 96 AR .+ e 15,935
Silver saltgn. T T e e $449, 864 Blue vitriol— I se e e 0‘514?;: g‘fﬂ
OUINCES . e nns s rnnn.. ) Pounds. ...t
Vkllll(‘,.__m____'__'_.' ................................... 1,74-{3,55.?2 VAINC . een oo . 50,100
Platinum salte— Tt 8083, 761 C"l’%ems— """"""""""""""""" 82,5
OUNCes. ..o, y [V EATs £ B
Value T e e 19,068 VAIUC . o oo o e 8,815,059
B R $175, (82 Phosphates of soda— I 828, 061
Pounds..,...... I Pounds......
Value. e 616, 670 Value. ..o 12,018,815
Tther— T e e 8165, 604 Min salts— I s ese s $243, 5
%ullmd. 560, 783 di 9
lue . 360, P
Acetonen §334, 435 o
TPounds. 811,025,544
Value. 1,300,305 || Products consumed: $5,743, 0%
Vanillin o $161, 320 Acids— » 500
Pounds.. . Sulphurie, tons...............
Value... .. 45,801 NIEHE, POURAS . . eenmons oo oo - 95,708
$165,044 Ether, POunds .. ... 1. o.noooiiiaiooois 4,976, 461
Al other, value........... . $4. 83, 854 iﬁroﬁy in, ll%unds. Iy 00 , B8
, 083, 8 other produects consumed, pounds ) 2,926, 266
_ b ‘ 3,135,902, 134
Taste 156,—PAINTS— : IARY, MATERTAI e
e b WMEWDET!&I{I{LD SUMMARY, MATERIALS AND PRODUCTS: 1905. f
United = =3 ;
States. } United
. | . States,
Materiuls used, total cost. . .. o —
Limestone and cliffston TTTTTTTTmrTrorarmesemneeeetes 846,306,183 | Produets—Continued.
,E()ng_ . Lamp and other blacks—
Cost 13, 520 Pounds
Gun},s-j ) 224,841 ValtiCn. oeeeenns - ’ ?7’2“
otinds Barytes— TrerTrTremTeees 49, 869
. Cost 4, 612, 369 oeunds '
Piglend—- T $024, 463 Value. 22,219,930 :
Tons ; Fine colors 8134,074 .
128,513 Tounds :
te lo ai' . $11,119, 402 I Value S{J g?g,gdg
punds: .. Xi 5
Wmco‘%' - “ - gZ’ ggg, l_)gg ron oxides and other earth colors » 074, 85, :
te lead, In 2, 835, 108 47,822,913 ;
Pounds........... Dr — $327,004 H
B 326,165 Y oas '
Zin Olwhi ui_ ...................................... $15, 181 Valoe. ..o D L LR R R DT P P T PR PET PP R PEPRES 84,308,151
Pounds. .............. Pul s sold moist— T 4,078,622
RIS £3, 352, 603 b colors, sold molst s
All (ghm' Vigment $2, 731,765 Value...,.... 25'53;’}”1"
OUNAS - ooee ool ’ Paints, total vaine i 5, 83
BoUIds. .o | T S otal vale o 30, 608, 306
» 469, Pounds.....
ot .Vuluef.,_._:::::::::::::: .............................. 216, 460, 087
sl, (;gg Pmrﬁgénf i1, 0 paste— T e 811,220, 8%
i) pelel]
124,048, 405
ot
dedy
21,822,756
CGallons. ... .. Varnishes and ja; ol valt $20,084,024
G e, e " pans, total value 508, &
P - S BEE ) Ol imentind variahos—
N TR N ttte tibtteesastteotooetstsammertemttsn 2,236, 024
y (tost .................................... 100 Value, .. ... Lol §1, 701, 151
D08
GAllONS .o e evee e 85,675
Cost.........LL LTI 2,146,900 szt
Aleohol (grainj— ~ T s e 3478, 728
Gallons. ..o 3,8
CIOBE - v« vrm e o 6,613 $4, 003
Aleahol (wond)—— T s e 815,071 3409, 411
Gallons................. $2u, 014
COBL - - v vaanemvo e 48,708 81,847,311 :
All other solvents— TTTTriITTmnmreamemnmemases s $46,025
Ca tOn:’, ....................... 5010.0 s‘zﬂv{l)‘;g
TOBE 2 voe s ’ 37 > | 15,015 !
Salphurie aeid— T T e $2, 631, 616 t as}ﬁ’(”gl’;g and ’ {
G 8. 3
(l:onts ...................... 1537 CValus. .. e g?.g%;g‘g :
OIS, oo 2 Water lug. .. .. a1 206 :
All other components of products— $28, 062 Vatﬁxl"sx’) 9611{1 fS andt $034,007
Pounds_.......coovveinnnns Poun leW e
Rt 252,081, 01 Value. L ke
Tront of jower imid Beat, 5707 680 Mixe%lfor 18¢— e »
}J\[lllll t;l}lpnlieﬁ ............ s?%?' 0%“ Vﬂll?ens 1%‘}'3%
other materials B, 627 |1 iiets. val ¢
L S 2 %‘%; 0 | o ogﬁtﬁ’ggﬁfxﬁfﬁéﬁe 8, value $10,667, 570
' 1ets, total value. . 0,197 iteo le -
Pinnents, total val 807,277,810 %:zlz‘tl&%l;i%%édw’ paxmds """"""""""""""""""""" 122,26, 44
White lead, dry— $11, 650, 396 Tinseod oil, gallons. .- ... 51 11 - 13'%'}5
OuIKiS. .. .. * B R T T LT T T - 0, 134
Value. ... 62,395, 868 g?’?ﬁ’,;h?,f : g’“l‘m% ......................... B
Oxu}es of lead $2,817,100 Collodion gn%so%%erdgcﬂféls' gall_c%nsi._ solutions, sallons. . 1o 2{7}8'%?’
>ounds. . .. ose nitrate solutions, gal . o1l e
Vialue 25,710,330 ATl other Products consumed, Pounds. -1 - flons. ..o 1,764,281
, 50,472




CHEMICALS AN D ALLIED PRODUCTS

Tastg 187 —FERTILIZERS—DETAILED SUMMARY, MATERIALS AND PRODUCTS:

L[muriuls used, total cost. . ool

'J‘hmmmds ..................................................

(U0BU s « v s ns e e ceaam et ar e n et e e era e aaaaaaias
Kainit—

’l‘om ........................................................

on B e aae e eeita e aaae e cre e

Lime—

C

Common satt—
Tons. ...
L S

509
1905.
— r = e e e e
2 | ite
Btates. | | Eixxl:tt\’::l
I | I
I S SR S
|
839,343,014 | Matarials nsed--Cantinned. “ $2, 870, 448
F—— Cottonseed and vottonsved meal, cost. L. 85,004,149
Jld,.il)? Bones, tankage, and offul, cost . §5, 401, 234
8880, 142 i\ll Tt!u‘r eomponents of products, cost. BU53, 400
T P P 1, 74
100, 403 ’ Rent of power and Beat. L0 S?gi’aﬁg
81,801, 073 ‘ Milksupplies. .. ... ... ... ... 3,163, 002
o All other muterials 8360, 244
20, 281 Freight........... 50,632, 853
§10,731 Produom total value. 850, H06, 204
]| Ferg]uors ]tntull value., .. .
: Superphosphates— !
. $4 )Aé a’ré ’] From minerals, bones, ete.— ! 06, 338
i Tons.... 87,515, 257
342 Q82 Value e
0”() 7o { Ammoniat 76, 087
"ons, . 12, 501, 057
‘ 210 ” Vadu s ’
.23 f] Cnn)Fh‘u 1,820, 140
ons / 3,5
o131 fons $25, 073, 511
83,475 All O'I}hi'r 396, 303
ong . 411, 464
122, 1073 Value | Helod i
83, u)o, 701 Sulphuric acid, tot;
ik Baumé— 337
1,160 Tons. . $0,251
$39, 039 Viloe.
w 5k Baumé 28,997
p L) O 185, 327
$1,760, 432 Ve, [T LI I B8
Other nekls— 45,680
17 ,8381 | Tons. . $241, 06
"")
1,712,608
147,865 13,716
81, 084,304
3,241
320, 550 ms £36, 435
82,912,010 Value. .. ... 85,039, 824
All other products, value
125,888 || Products consumed: 692,004
$2, 445,051 Sulphurie ackd, tONS. .. L. it e 854,211
! Acid phosphate, tons.. ... ] 99,785
10, 540 Al other produets, OBB. . ..oi it
$600, 856
2,400 |

14,245 |

Tapre 158, —EXPLOSIVES—DETAILED SUMMARY, MATERIALS AND PRODUCTS: 1905,

il
United U ’
Stutes. ’5
——— ﬁ | —
Materinlg used, TOtaY €O8E. o oev e s eire et e veee e enae $17, 203,607 ]{ Materials used—Continued. ] 83, 516, K00
Vood— it All other components of produets, cost.. ..., .. e | $509, §60
[ PR 5,628 f FUCL. o eee e iananes | 3175
PP $38,78Q Rent of power and heat $128, 291
Pytites— ] Mill supplics. . o...... 072,010
T T S AP 192,256 All other materials. $174,320
COSE. ..o oo $67, 261 J Treight.. .........- 2820, 602, 884
Sulphur— Prodycts, total value...... 827, 695, B63
O T U 119,574 \ Explosives, Total vallue. . .....oooiniiiiiiiaiiiiaeaaaae |
L7 P, 13507, 460 |/ Gunpowder (black)~ | 10,383,044
Chareoal— | POUNAS. ot e v e vaa et am e 1 $31,541,483
Bushcls ..................................................... 1,251,749 §1 7 3T S PR !
3232, 048 |; Blu'itm;, powder— l 4,217, A48
l KOS oo ] 7,370,877
133,034 L L
$5, 608, 557 Nitroglycerin— | 7,935,030
804 U G G [ sLe20,17
2,336 Valle. oo J |
§178,258 Dynamite-— 130,620,829
Pounda.. ..o oiiieiiiiiiniaiiians ! £12, 600, 103
1,320 ’
851,831 203,070
$167, 322
3,749,203
$360, 228 6, 009, 85
$3, 998,075
18, 298 $150, 708
$247,301 Al other explosives, valus,. $1,908,021
All other products, value
2, cm,am Products conspmed: 3,559,378
s 23,047 Saltpeter, pounds......... 44,077,828
Nitroglycerin, pounds. 30,.)9
POURAB. .ottt i e e e e eaaane 103, 552, 404 Sulphuric acid, tons. | 18,088
£3,003,428 Nitrie acid, tous. .. . 1, 156,918
Charcoal, bushal§ S 2,740,208
94, 51,527 | Ether, pounds. R 4 2y
$3,129, 665 Nitrate of ammonia, pounds. ........... . 6, 209,317
All other produets constmed, poumds. ... oo R !
997,830 | \
$46, 016 I
850, 560 |

$231, 353 ]

\Includes 1,004 tons of eoal and guhr in California.
lncludes $5,640 cost of conl andé;;uhr in Calitornia.

3 Exclusive of ? governmental establishments reporting produets valued at
$574,532.
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TapLE 159.—VARNISHES—DETAILED SUMMARY, MATERIALS AND PRODUCTS: 1905,

e e
United Uni
States. Stared
————
: - 3,620,401 || Products, total valUe. . .covermmniiii i,
Muterials used, Lol COSb. ..ovuiiarnin e 813, 620, PIGments, LOLAL VALIS. «-» -~ - nrsiereooinee i $23,sg(1;1;,§,4l;8
33, 091, 256 Oxides of Jead— i
3,704, 161 Pounds 24,000
2, 608, 870 ¥1,50
$131, 658 20’(1)00
16,850 $100
31,204 1’03%%‘5
1,082,900 42
1 o8 79, 750 6,105, 600
th i o

A ({’o:?;(l)s}émentﬁ ............................................. 21, 640,280 Paints, total valu S%g'%
COSE. . - oo s $521,812 White lead, in of !

Lime-— nel 12 Pounds 36,363
Gomte. LI S Paints in oil, i pis 0

Coull)mr colors— 7,433 Pounds. ... 8,992,050
Coster L2 LTI $3,223 Paints niready mi $414,700

jls— %u{lons 556,265

Linseed— alue e 31
GOTIONS .~ e+ eeeve e eeeeee e eneeanenesemeeens 3, 765, 309 - Varnishes and japans, total va! 320?333'963?5
LY PPN $1, 647,101 Oil and turpentine varnishes— 4

Cottonseed— GALONB. .1 ev e e, 14,926, 605
GALOMS. + - o or e rrras cemamarcae e ranaerreennns 4, 800 $14,001,840
T e $1,440

All other— Gallons. ... 1,467,887
GILOTIB . o e e e ve e ee e iccaeereaisseennnae i aaanaenas 1,106, 534 X $2,040,492

3531, 089 Pyroxylin varnishes—

Alcohol (grain Gallons. ... 144,428
Gallons 51,070 Value.... $158,160
[T OGP POUPIN $118, 433 Liquid dryers, japans, and lacquers, value.. $2,846, 544

Aleohol (wood All other products of this group, value... 81,240,244

L1113 ¥ T P 1, 217, 008 Fillers, total Valte.ccvoennmeeian . $407,325
Cost..... $603, 402 quid—

All other solve Gallons 510,002
CHMIOTIB . < v e ve v eravresaaeamsoraaeaaianeeannntassarasessnas 14, 276, 709 Value....... $369, 702
Cost._.. $3, 458, 939 Paste and dry putty—

Pyroxylin— AT T N 2,718,177
Pounds.......... 52,530 Value . $127,623
L 1 £40, 953 Al other products, valie. . ....oerieiiiiiiiiiiiiiiiiiiiiii, 81,665, 615

Mixed acld— Products consumed:

TONB. v evinenerensaarenmaanane 26 Linsced oi], gUONB. . .oviruiiriian e caeiiiea, 30,000
[ e 81,046 Varnishes, gallons............. ... . 102,766

All other components of products, cost. . $919, 300 Drying japans and dryers, gallons...........c....... 28,300

=) T £125, 818 Collodion and other cellulose nitrate solutions, gallons 5,800

Rentof powerand heat.......coooiiiiiiiiiiiiiiiaian, $7,497 Pyroxylin and other cellulose nitrates, pounds................. 12,000

Mill BUPPHES, o\ v ettt e e $14, 307

All other materals . . . $1, 369, 608

Freight....oovsneens S $140, 744
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Tapus 160, —DYRSTUFFS AND EXTRACTS—DETAILED SUMMARY, MATERIALS AND PRODUCTS: 1005,

[ ( -
United | Vrnited
States, b Hlutes.
£6,820,340 ¢ Prognets--Continned.
i Logwiad extraet-—
254,581 . Poumis, 99, 748, 606
745, 78 § Value, B, 472,047
108,118 Ground har
5, 34,001,017
§ua8, 047 $249, 11
37,733 #, iﬁ)‘?, ’RK‘
$678, D4}
Sumqgc, Imvas-* sos, 2
OLE . e neevnvnrn f et e 4,456 5,001,243

COBE. e iincvsonran R rertrtans ey $03,518 5,1t
PUmEtTS 106t ’ i, 10

é G Itﬁ ........... G P ; s 4, 350

e v aaemrer e v e an s vy e x sy . 13, 58 4
Tndige, [T 1 * g; 2, ﬁz)«g
C:mxtnd ................................... cveenn Ve é}f}, i1) i
e v g KV AR AR R A Ay o A n s pa A b A hhan rt R, 000 15, 838, 450
{lonl tar colors-— 32%,(‘,19
Pmmds ...... . S renvrrem e sseaaans . 1,802,820 Oak aud chestinit— !
------------------------------------- T IE I $29%, 5738 LT 415 T USSP D 11 % 1+~ X ],‘.‘3
Smpinmc ncid—~ VB . 2 s vesesseraasmsie aerea e eas s vnnn s resnsaun e annnen $2,411,1
(135711: 1 DNV [ M 3,857,884 Palmatto-—
c e saeruvnsrazaavEiecrrashsereranaronrsn ce vt 349,770 Pounds L 40, (00
Gther acids— i Value. 334, H
NS e eevnn eaneranen R hea et re sy R} &, 301,483 Chrome umnage‘ &omﬁou-»

[ U g1 3‘33 Pounds. ... 2,847, 400
A4 ather ccmpuuenm of products, cost. 25, 322, w6 Value $84, 422
T ot i arrerrnmrmaraarsen et 33&6, 248 Other im'mmg Hegnors~
Rent of pewar and bept, ..ol 075 Pounda. ., .o,un.. 43,571, 520
K suppes, o s s $53, 798 VHHIB. 4 oermeensceree s cannraeen $1, 818, 521
An omet Tsterial $463,835 Tannie acid— :

S 111 S . $70, 668 B U P RS &, 165, 500

Produets, totad valve. ool $30, 503, 1138 FRIBE . ¢ o e navcn it ccarrcn e st e n ooty e anral 30,150
Dyestufts— Biagg—~ }

Naturel— POUTGE. o v cs e v cnrmnanam e rvn e nrn i ran ey st an ! 7,812, 433

Pmmds ............... F O N [T PP, #,172, 552 Value N D S L2 i
................. Y 3,835 (}umsmwaﬁmtrmm i

ﬁrliﬁcia&« jaft}) % 1 SN ¢ 6,801, 751

POUIIAB. « 2 v vvv s v ssmrenramcrsnnstomnerearsonocninnren 4,600, 462 Vahtr, ...... 223, 708

VB0 oo e ivimnvnrrmnranrn rrer ey &1 ’IM 4,)4 Al other pm;imts, vl Vo 81,455,583
Mordanta— Products cossumed: i

LRITIB o v e e v ereermns rsr e ane e Marrevensnrei e 793, 244 Ground wood, pounds. ... [P v ,ob PB4, 508,744

Voo, . conne ey s fexeaeares o ameninnaranres ¢, 556 Ground bark, pounds. . ael , 80, B4l
Trom Hgnor— : Ground lesves, pounds. ol 3.588,171

POURGE. conernrnnan hremnvrenenn Crrnniinann e rervanaan [ 3,880,744 Ground roots, pounds { 1, 14L, 513

Valie. v..vun $30,767 Al gther products eousismed, § j 1,708,707
Tuskey red Glie ‘ 2

Pognds.... 3,002, 470 &

VABIG .. w overevevers 4159, 668 | §

Teser 161, ~SULPHURIC, NITRIC, AND MIXED ACIDS--D

ETAILED SUMMARY, MATERIALS AND PRODUCTS: 1905,

§
United i United
Biates. Y States.
Waterinla used, totgleost.. .. ... Caeriannn ennamnen PO enen $4, 072,838 §| Products—Continned,
Pyritog—~ Sulphurie, nitrie, and mixed selds~Continued.
L2137 2T ) e PP, Neenaaranaen 197,847 S.uigmaria seid, 607 Baomé-—
OB vsavrneannanns e ermtrae e hevmameann caveveaiaaan 7,907 I%, 684
Bulpbuy— $121,432
ons.. P PN 25044 fmip}mrmac%d 50° Baun—
P D SRS 3479, 5% TORB. et R . AR, 380
mmwz of Boda— R P PPN en e anan $917, 603
PO oiniin i PN fevemaes amvinen 27,406 Nitrie seid— o
DG . oo o s 1,148,280 et L PGP P 48, 306,455
Sutphuric agid—~ VAN L e e ceannerc e U, $3, 446,471
T{ma.m... .................................. emieanaannen - 4,252 Mixed agid—
e iaeeaaans [ CtearAravan e dnaar e $H09, 549 PORBIR, ¢ v aren s rsinarssa it ba iy s rra e e 42 812,804
Mm&c swhln- Value.. ... P U eenene £3,022, 285
Pozmds P e r e aaenraaaan eeneen eadanraanaas 1, 560, B Pyrmx elndar~
...................... $98, 100 b 3T USRI PR PN 73,146
Al ushex ceml)cnenta of products, co8L. $540, 266 VR o v v v aeenrenmmvainriens 347,088
f T S e Niter cake— “
Rent of power and heat.... L1011 86,540 | B 34,845
Milteypplles, oo .ooiieiinnann. E AT Vallie o cnurrvesss %”& 264
Al ﬂtizz TALBERIE - et £356, 130 Al omerpmducts, Ve, . 1,007,915
bR - 1,168 || Products consumes
Produets, tOtal VAR oo oo s ee 86,652, 48 Sujphuric aeid, £ Baumd, Yons i, 068
Fulphuriv, nitrie, and mixed aokds, Total value.. . Lo ... $0,055, 078 Sulphurle acid, 807 Baumé, Tom 14,763
Heury— Snlpharie ﬁam. > Baumé, ton o g40n
’X‘am_ RO 13,768 Nitric acid, pOURdS . ... ... 16,575, 939
R S T P, eveennan ’.5&61 618 All other products constmed, tons. . 484,
Sulpharie seld, 46° Banm b
PORE, ..t i a ety preemanaren 196,663
R S SO, $2,886, 179 |

i
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TanLe 162.—WOOD DISTILLATION—DETAILED SUMMARY, MATERIALS AND PRODUCTS: 1905,

United Unit
States. s;?,_ltté’f
84,847,770 || Products—Continued.
Wood aleohol—Continued,
580, 144 I{eﬁae(lll wood alcohol—
£1,783, 004 AILONB. L.
T Value 34 g}g ggg
523,334 Acotlgto 051 lime—
$101, 068 ounds. 105, 141, 361
LoVale L 81,474,082
371,780 LharBLoall-—l
$5, 484 L0111 ) U 23,872,055
. . Value ..o e, s1, 107 973
5,723,011 Turpentine—

‘ $1,976, 1506 Gallons. 4, 18
Smoke, cost. - » $22, 088 Value 8176, 521
Fuel. ..., i 8578, 251 All other wood distillation products, value.. $138, 4§1
Rent of power and heat. . 2850 All other products, value............. ... ... 349 827
Mill suppliea. . $23, 480 || T'roducts consumed:

All other materinls. $305, 205 Crude wood alechol, gallons ......... ... ... 1620, 951
851,21 Charcoal, bushels.. . ........coooiiiiiL 1, Olb oI8
7,813, 483
Wood aleohol, tota $4, 775, 690
Crude wood nlcoh()l—-
Gallons 6,684,871
Value . e eeitveimaiaaan . .\ $2,101, 813
i Includes 54,800 gallons of pyroligneous acld consumed in Massachusetts.
Tasre 163.—0IL, ESSENTIAL—DETAILED SUMMARY, MATERIALS AND PRODUCTS: 1905,
United United
States. States,
Materials used, total oSt cuonen ity e $1,110, 470 || Products—Continued.
Principal matormh totalcost. . ... s $1, 068,176 Natural essential oils—Continued.

Purchased in raw state— Sassafras—

TONS . vamianen.as 53,201 Pounds. 30,235
Costonrannan.. .. Ceeaseen 8307, 351 Value .. 817,673
Purchased in partially monufactured form. ‘Wintergreen-
Pounds......ooi i s 1,603,570 Pounds. 4,737
Cost. $760, 825 Value.... $15,570
Fuel.. .. $10,159 Other natural
Rent of 23,502 Pounds .. 297,673
Mill supplies $1,065 Value .. $520, 648
All other ma $22,245 Witch hazel—
Freight.. .. 84,333 | 797, 700
Prodmt% total P . $1, 4(‘o4, 642 3367, 873
Natural essential o 3, to e et $1,391,810 $72,852
Pe p{wrmmtv
ounds 130,022
Value _....... e emmtat e anaaran. . £470, 037
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