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STRUCTURAL MATERIALS, 519
Number and value of the buildings for whick permits weve issued, §o.—Continued.

Frume imildings. Brick baildings, | Total for year.

Citios. e = - . =

Number. | Valne, ‘| Number. | Value. ‘”%n‘;‘;“ﬂ‘ Value,

1886,

Portland, Miine ...oocoonene - [ s 1| TN 143 300, 000
nsotts (@) .. 1,558 | 3,092,792 (b) 246 | $8, 813,100 1,600 | 12, 805, 892

Full River, Massachusstts. . 0 O s e o e (€] 230 i
Providence, Rhods Is.smd 407 | 1, 104, BOT 12 168, 750 416 | 1,008,857
Bridgeport. Connectiont ... 450 €30, 000 a4 170, 000 L 800, 000
BNOI:!}; Now York . ...... b Fe - 1l e <1, )Y B () 8,090 | 20, 318.435

New York Oity, New York = 7 4, 085 ﬂ& 700, T4

Wilmington, Dela
iladolphin. Ponns ‘lmtn. ,,,,,,,,,,,,
Pumhm‘gh Pannav vinin SaE o : 2,401, 80D
H1058; MATYIAN. -« .soelroerennssens e [ S e 2632 | 8 100,500
Wuhmgtnnél)mt.(&lumbia. Lo 205, 68D 1,802 | 4412240 2,194 | 4,707,120
Rie i a4 528, B0 311 L B0u
Galvesbtm. Texns .. 5 104, 000 & 187 | 400
Detroit, Mish ¥ = 3 500 | 2,335,850 2033 | 4, 807,014
Ghicn . Ilinois ........... Sy R i s e e 4,664 26, BO8, 376
nnl, )ﬂnnusota {e)--- 8,017 | 2 4884971 663 | 8,567,571 4, 570 g, 035, 842
Saint Louis, Migsouri........ 401 [ 405, 892 1,732 | 5 916,076 2,928 | 6,322 610
Omahn, Nebraske, .......... 1,150 | 2,924,990 145 | 2,050,760 1,205 | 5,175,140
Topoks, Kansas ..___.._.__. L ) R N R M ‘ 621, GO0

o Values estimated for eompleted bnildings.

b Number of brick, stone, and iron huii.dlnga for which purmlm were issued.
¢ Includes 3 stone hu.ildmgu.—

d Ineludes 1 iron building.

¢ Tnelndes 1 stone buillings.

JIncludes value of 1 stone building, $125,000.

Adding together the figures for the values of “all buildings” for all
cities exeept Wilmington and Philadelphia, data for which are wanting,
the total $124,105,942 is the result for 1885, while for 1836 the corre-
sponding total is $155,433,492.  An inerease during 1886 of $31,327,550,
or 25.2 per cent., over 1885 is evident. Omitting New York city from
the calenlation, the totals are $78,731,929 for 1885, and $96,682,759 for
1886, an increase for the latter year of $17,950,830, or 22.8 per cent.

In order to convey a general idea of the condition of the building in-
dustry in the United States during 1886, the following information rela-
tive to a number of the more or less important cities and towns in the
country is presented.

MAINE.

Bangor.—This city is the center of a large Inmber-produecing distriet,
and this product is naturally much more extensively used than brick,
stone, or other building materials. Comparatively few of the finer or
more expensive buildings are erected. During 1886, dwellings of mod-
erate cost formed the class of structures most largely built. There being
a number of slate quarries near the eity, slate for roofing purposes is
cheap and isfreely used. Ornamental building materials find little favor
and it does not seem likely that there will be any great demand for them
in the near future. -
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522 MINERAL RESOURCES.
CONN ECTICUT

Bridgeport.—The following table gives a statement of the hnﬂdmg
industry for the past three years:

1584, 1885, . 1886
Kinds of buildings.
N Number Number
aﬁw Value. ereoted. Value. u::umﬂ. Value.
T BlNgS.eene vmnene 240 460, 000 280 | #4290, 000 350 o0
n&‘.&” buildings. . ........... 20 'm’oou 95 | 125,000 71 ﬁ:m
v e m|’ 460, 000 206 | 548, 000 384 00, 000,

As is evident from this table, frame buildings formed a large majority
of the buildings erected during 1886. The building stone consumed
consists of gneissoid rock of good quality quarried loeally, Connecticut
River brownstone, and also brown sandstone from quarries at Spring-
field, Massachusetts, and Portland, Connecticut.

Dwelling houses were in greatest demand during 1886, although some
factories were erected. Slate is the favorite roofing material for large
buildings, and the demand for it is always good, although it eannot be
said to increase rapidly ; that from Bangor, Pennsylvania, seems to be
preferred, although some from Vermont is also used. The nse of orna-
mental brick and tile has inereased markedly during the past few years.

Hartford—For buildings of the better clasg, brick with brownstone
trimmings is largely used. Brownsandstone from Portland, Connecti-
cat, is very popular for trimmings and ornamental stonework ; granite
from various places on the coast of Connecticut, Massachusetts, and
Rhode Island is employed to some extent, For roofing purposes, slate,
the demand for which is gradually increasing, is in common use for the
better class of buildings; tin and gravel and tar composition are used
for flat roofs. The use of ornamental brick and tile is reported as in-
creasing. _

New Haven.—In this city, for all ordinary brick work, brick manu-
factured at North Haven, Connecticut, is extensively employed, whiie
in the best brick buildings pressed brick from Philadelphia and Trenton
is liberally made use of for facings; black mortar in brick work is fre-
quently used. Terra cotta has as yet been but sparingly introduced,
but ornamental brick is quite popular. The stone employed consists of
brown sandstone from Portland, Connecticut, bluestone from the North
River quarries, and granite from quarries in Maine, New Hampshire,
and Rhode Island. During. 1886 small private dwellings and flats
took the lead among the various classes of buildings erected. Slate is
the favorite roofing material, that from Pennsylvania being preferred ;
tile is not used ; no shingles are allowed on roofs within the city.
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STRUCTURAL MATERIALS. 525 °

The large increase of 1886 over 1885 and all previous years is very
striking, and, moreover, the average value ($14,346) of the buildings for
1886 is greater than that (¥13,472) of the bnildings for 1885,

Among the building materials used brick is, of course, the important
material constructionally. Granite is extensively employed in public
buildings and large business houses, The Connecticut brown sand-
stone, which has been so popular for many years, is still extensively em-
ployed, also a red sandstone quarried at Belleville, New Jersey. Other
brownstones are used to a moderate degree. Among these may be men-
tioned that quarried in the Potomac range in the District of Columbia,
and also stone of fine quulity from North and South Carolina, Among
the sandstones of recent adoption in New York may be mentioned the
stone imported from Seotland, including two varieties, one known
as the “Corsehill freestone,” and the other the *Gatelaw bridge sand-
stone;” both are of a brownish-red color; the former is fine and the lat-
ter coarse grained. The “Dorchester heesbone” from New Brunswick,
and Ohio sandstone, from Berea, have been popular for some years.

The study for strong and effective contrasts indulged in for some ten
years past has resulted in the introduction of a considerable variety of
stones, ehiefly quarried in the South and West. Among these may be
menmoned the oolitic limestone from Bedford, Indiana, as well as from
Ken*mcky, Tennessee, and Georgia. Marble from Vermont and Georgia
is used to a liberal extent.

A very great variety of roofing materials is employed. Slate and tile
are abundantly used, but tin is perhaps most commonly preferred.

Large quantities of ornamental brick and tile are used, but can hardly
be said to inerease at present in the best class of buildings, for which
carved work in stone (largely marble) is becoming popular.

NEW JERSEY.

Hlizabeth—For foundations of buildings, trap rock, from Schooley’s
mountain, New Jersey, is generally nsed. The first story of private
dwellings is frequently built of brick or stone; the upper stories of
wood covered with shingles. Brownstone, from Belleville, New Jersey,
is uged for trimmings and ornamental work. During 1886 the buildings
erected in greatest number consisted of private residences, costing from
§5,000 to $10,000.

Shingles, as roofing material, are generally preferred, while slate is
used to some extent, with no perceptible inerease in demand at present.
The use of ornamental brick and tile, while not very extensive, is steadily
growing. -

Hoboken.—Brick, with brownstone trimmings, is the material most
generally employed for the better class of buildings. For foundations,
trap rock, quarried on the Palisades immediately west of Holjoken, is
the material customarily used.
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I’E\"\IﬁiYLVAVIA.

Philadelphia.—The following table gives the number and kind of
buildings erected in 1885 and 1886 :

|

Stories.| 1885, | 1886,

Dwelling HOUSes —«.ovoeeoenans, 2| 4,18 4,850

3| 1,286 | 1,600

4 7 o 200

Storea and dwellings. .......... 2 105 128

3 157 200

4 2 1

Peabaraiii s 3

Bl =re=nss 4

HODBE . L e sandieenadbae i ca i 2 17 20

8 13 1

4 12 i}

i & 10

(] 1 4

Well camua v 1

Banking buﬂdm;rs ............. o 2 '3

Churches and chapols.c.....--. e aed 26 24

Collpge buildings. . .oveenaanenas s L) . 1

Factovies and undnas ........ S 71 70

Home Linildings....... e S e S 3 4
BODOOlROUBER - & - ofxvu s vainensa|cansases 10 15 \

chm miscellansons 'buﬂdlnga vieiaass| 408 o145

)1 SR Ry SR e i 6,826 | 7,501

Albmlims and additions ...... vesvered |t 1y 008 1,699

No data as to the value of the buildings ereeted could be obtained,
but judging from the much greater number of buildings erccted in 1886
and also from their more pretentions character in many cases, it is plain
that the value for 1880 must have markedly exceeded that for 1885.

For foundations of buildings Conshohocken limestone is in com-
mon use; for superstructures brick is of course the standard material.
Among the stones most abundantly used for superstructures and in
combination with brick for ornamental purposes may be mentioned,
brown sandstone from Hummelstown, Pennsylvania, and from various
quarries in New Jersey, Connecticut, and Ohio. Indiana limestone is
quite extensively used. Ohio limestone is also used, but to a less ex-
tent; granite from Quiney and Cape Ann is frequently employed.

For roofing purposes tin is the material most in demand, as the ma-
jority of the roofs are flat; for steep roofs Pennsylvania slate is liber-
ally employed and the demand for it is increasing, while tile for exte-
rior work seems to be losing ground, although Iargely used for interior
ornamentation. Ornamental work in general is not so freely indulged
in as formerly, and better taste is displayed.

Pittsburgh.—The state of the building industry for the past two years
is indieated by the following table:

188G, 1856,
Kinds of buildings. e
Number, ‘ Value. Number, Value,
mee buildings. . e R S R R e 4 S 847 i
b‘niidmga...-..‘..........-......A,.......-.... IIH‘}: (R S I AP R L. - [ S
T R b S P e 1,442 %,US{I,'I‘:.‘B] 1,41.:| %2, 407, 509
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Dwellings and mannfacturing establishments have taken the lead
among the buildings erected in 1886. A new court honse was begun in
1885 and was nearly completed in 1886. It is built of granite from
Worcester, Massachusetts, and its cost is $1,850,000. A new jail of the
same material was completed in 1886 at a cost of $400,000. A new post-
office is in course of erection.

Among the building stones in common use in I'ittsburgh may be
mentioned the following: Sandstone from Beaver county, Pennsylva-
nia, and from Cleveland, Ohio.

Slate is the leading material for all steep roofs. Brick and tile, for
exterior ornamentation, are being superseded, to some extent, by stone-
work., Considerable injary to the building industry was sustained from
strikes during the year.

MARYLAND,

Bualtimore.~In 1885 permits were issued for the erection of 2,970 and
in 1836 for 2,632 buildings. No figures for the detailed value of these
buildings could be obtained; from the returns of the assessors it ap-
pears that about 70 per cent. of the buildings for which permits were
issued were completed during the year; $3,500,000 per year is believed
to cover the value of the completed buildings, but for 1886 the actual
amount was probably less than this figure.

Most of the buildings erected are of brick. The finer residences are
frequently faced with white Maryland marble or brown sandstones, from
various localities, Pressed brick of fine quality is used in very large
quantity, and ornamental brick and tile are continually increasing in
favor. Tin is very largely used as roofing material, as also is slate for
steep roofs. Tile is employed to a limited degree.

DISTRICT OF COLUMBIA,

Washington.—The following table shows the state of the building in-
dustry for the past three years:

1834, 1885, 1856,

Kinds of buildings,
* | Number. | Valne, | Number. Valoe. | Nuomber. | Valoe.

Framo boildings..o.eeeeeet 151

§94, 784 325 | §10,255 02| 8205080
Brick buildings..ceeeeeeeess L0432 | 5,268,070 1,338 | 3,297,260 1,607 | 4,412,240
Total icessssnassessoss 1,108 | 3,887, B4 | 1,608 | 3,492 507 2,104 | 4,707, 80

The building stones used consist largely of Potomae red sandstone
quarried near Washington and brown sandstone from Hummelstown,
Pennsylvania. Brick of very fine quality and appearance is used for
street facings. Slate is extensively used, and the demand for it is in-
creasing. No increase in use of ornamental brick and tile in the better
class of buildings is likely, although both are at present quite liberally
used,
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VIRGINIA.

Richmond.—The state of building in Richmond is shown by the fol-
lowing table:

1854, 1885, 1886,
Kinds of buildings.
Number. | Value, | Number. | Value. | Number. ' Value.
Frame buildings ........... 186 | $154, 200 244 | B124,900 1a7 | mm
Briock building ............ g 749,200 238 i3, 400
Stons buildings - ......ocfaniaaai 1 23, 000 .| Vs
) PR R 412 B8T, 400 | © 483 1,021,800 341 I 453, 600

Granite from quarries near Richmond and from other parts of the
State is in use, also brown sandstone from Pennsylvania. Slate quar-
ried in the State is the favorite material for steep roofs; very little tile
is used ; tin is the common material for flat roofs,

GEORGIA.

Atlanta.—The building stones most used are: granite taken from quar-
ries 16 miles from the city ; limestone from Indiana, Bowling Green,
Kentucky, and Dickson, Alabama; brown sandstone from North Caro-
lina, and marble from the vicinity of Marietta, Georgia. Frame build-
ings are mostly in demand, Tile roofing is in use on but one house in
the city. Georgia and Virginia slate is used to alimited extent on steep
roofs. Within the past five years the use of ornamental brick and tile
has been increasing.

« Savannah.—The stone now used for building purposes is chiefly Ala-
bama limestone ; Conneeticut brown stone and Geeorgia granite have
been driven out of use almost entirely.

Small frame residences are the buildings most in demand. Tin is al-
most exclusively used for roofing ; no slate is employed. Very little
ornamental material is in use.

TENNESSEE.

Memphis,—The building stone chiefly used includes limestone from
Dickson, Alabama, sandstone from Mount Sterling, Kentucky, granite
from quarries near Little Rock, Arkansas. The best and finest buildings
now erected are mainly of brick, and a comparatively recent increase
in the use of brick has been attended with a greater indulgence in or-
namental brick, tile, and terra cotta. Tin is more largely nsed than
anything else for roofing purposes; but alate, which thirty years ago was
used more than at present, is again coming into use, and t.he demand
for it is increasing, thongh not rapidly.

15 M » 86—34
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TEXAS.

Austin~In this city frame buildings are muen more extensively
erected than any other elass, but stone in combination with brick is
used in the finest bunildings, The stone most nsed is magnesian lime-
stone, quarried locally. Granite is quarried in Burnet county and is
used to some extent. The bricks in use are of a yellowish eolor, but
of good quality. Tin is most freely used as roofing material, but slate
i8 also employed, while copper is an experiment and has been used in
the new capitol building. There is a steady increase in the use of or-
namental brick and tile.

Galveston.—The following table shows quite a marked inerease in
building during 1886:

1885, 1880,
Kinds of buildings. Py
Number. g Value Numiler. Vilne.
Praod Yuildtogs. ... ue | w7090 B 80k, 400
Brivk 'Imi!d!.nzn ...... el bsres 7 123, 500 5| 104, 00
B R = s s e e e e e et ks AR 1 | 125, 000
!y AR e SR Rl P B S 120 | 8801, 190 m| $623, 400

The stone residenee included in the above table is not yet completed ;
it is the only stone building in the eity; the stone used in it is a hard
and close grained sandstone from quarries in Brown county, central
Texas. The trimmings used consist of granite from Burnet county,
the same stone as that used in the new capitol.

As the nearest stone suitable for building purposes is more than 200
miles from the city, and freight rates are high, it is not probable that
the use of stone will rapidly increase.

A large portion of the residence part of the city was destroyed by
fire in November, 1855, and the owners of small houses almost immedi-
ately rebuilt structures of the same kind as those destroyed ; henee the
low average value, 81,530, of the buildings erected in 1835. During
1886 # much better class was put up, and the prospects are good for
further improvement in quality as well as in number during the pres-

ent year,
ARKANSAS,

Litile Rock—In this city limestone from Dickson, Alabama, and
oolitie limestone from Kentueky are used chiefly; granite from quarries
near the city is also employed, but not to a great extent, owing to cost
of cutting. Brick is used for stores and for the best residences. Frama
buildings have been in greatest demand.

Tin is used for all flat roofs, but slate quarried near the city will pmb~
ably be more and more freely used for steep roofs. Ornamental brick
and tile have been nsed only within the past fwo years; their use is in-
creasing continually, though the quantity now used is not great,
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KENTUCKY.

Louisville.— Among the various kinds of stone used in Lotisville
may be mentioned the following: Oolitic limestone from Bedford, In-
diana, also from Salem and Bowling Green, Kentucky. Buena Vista,
Ohio, Lake Superior, and Long Meadow sandstones are used to a lim-
ited degree. Brick with stone facings or with ornamental brick and
tile trimmings is largely used in buildings of the better elass, Tin and
slate are the favorite roofing materials., 1t cannot be said that there
is a marked increase in the use ol slate.

OHIO.

Cineinnati—For all ordinary works in this city the local limestone is
used. TFor ornamental purpases Buena Vista, Berea, Amherst, and
Cleveland sandstones are liberally employed; also Dayton, Ohio, and
Bedford, Indiana, limestone. Granite, chiefly from Maine and Mis-
souri, 18 used to some extent, For roofing purposes the usnal varieties
of materials used in large cities are employed here. The slate nsed is
taken largely from the Virginia quarries. The use of ornamental
brick and tile is extensive and increasing.

Cleveland —The stone used for building in this city includes a num-
ber of the Ohio sandstones, particularly that from Amherst and Berea;
also sandstone from the Lake Superior region, and to a small extent
from Pennsylvania and Massachusetts. Tor roofing purposes slate,
tin, tar and gravel, and copper are used. Tile for roofing is unpopu-
lar, Ornamental brick and tile have not been very largely employed
and no marked increase is perceptible.

MICHIGAN.

Detroit—The following table gives an idea of the state of building in
this eity for the past two years:

’ 1863, 1888,
Kinds of buildings. s ——
Number, | Valne, | Number. | Value.
Frams bulllings. ..ooooin i st crsenais 1,328 | 41,437,810 1,553 | 1,561, 564
BHEKDUHAATE - . s oniors anssmaespassussdpionsvssns 563 | 2, 040, BOO 520 2.5, b5l
L T e T R -..|' 1,801 | 3478319 2, 053 3,897, 14

An increase in the total number of buildings erected and in total
value is evident, and also a higher average value for the brick build-
ings, which were not so numerous in 1886 as in 18585,

For the best buildings erected, ordinary brick, with pressed brick
fronts in combination with stone trimmings, is generally employed,
Kelly Island (Lake Erie) limestone is employed for foundations, while
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for facings and trimmings Ohio, Lake Superior, and Ionia, Michigan,
sandstones are popular.

For roofing, tin, slate, and asphalt composition are the common ma-
terials ; tile is only sparingly used. Ornamental brick and tile are be-
ing introduced and will probably become quite popular. Terra cotta
has been considerably used, buf is said to be giving way to stone work,

ILLINOILS.

Ohieago.—The following table shows the increase in building in Chi-
eago :

| Trontage. ‘
Numher of
Years. balidtzpe. i 7 1 Cosk
| Foet, Miles. ‘
i TS I
B T T T TS 4, 638 1418, 850 20, 9250 | 424, 530,195
o e e 4, 64 112,302 21,1422 | 26, 808, 375

For fonndations and ordinary work Joliet and Lemont, Illinois, lime-
stone is used ; for ornamental work the following are used : Brown sand-
stone from Connecticut; red sandstone from Long Meadow, Massachu-
setts ; sandstones of all kinds from different sources in Ohio, the Lake
Superior region, and, to a less degree and quite recently, from Colorado.
Bedford, Indiana, limestone is quite popular. Georgia marble is being
introdueed with great satisfaction, partieunlarly the pinkish-gray variety.
Granite from Maine, Missouri, and Minnesota is largely used.

Brick of all kinds is used in enormous quantitics; ornamental mate-
rials in general are extensively indulged in.

A great variety of roofing materials is employed, particularly for flat
roofs ; for steep roofs, slate and tile are liberally used, with, however,
considerable opposition to tile from architects.

MINNESOTA,

Minneapolis.—The favorite building stones used in this eity include
red sandstone from Lake Superior, brown sandstone from Bayfield, Wis-
consin, and a drab variety from Cleveland, Ohio. A considerable
quantity of pink granite from Saint Cloud, Minnesota, is used. Bome
of the best buildings of recent erection have been faced with Rasota
stone from Le Sueur county, Minnesota.

The pressed brick in use comes chiefly from Chicago and Saint Louis,
though a fair grade from Menominee, Wisconsin, is now being employed
to a slight extent.

Business homses are said to have been in active demand duaring the
past year. For roofing materials, composition of tar, gravel, ete,, is
common on flat roofs.  Slate does not enjoy great popularity at pres-
ent, although its use is becoming more general. Tile is in good repute,
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but to be efficient in such a cold climate must be laid with extreme care,
and thus the cost is made so heavy that extensive use of it, as in many
other cities, is not probable.

Saint Paul.—As will appear from a consideration of the following
table the building indastry in Saint Paul has been quite active during
the past three years:

1584, 1885, 1886,
Kinds of buildings. = 2 bie o
Number. | Valoe, | Nomber. | Value. | Number. [ Valuoe.
| .
Frame bnﬂﬂings.........-..l 2,075 | #1, 667, 035 9,004 | 82, 208, 026 8,017 | #2,488,271
Brick Doildings..ceeeeeenen) 200 | 9,887,400 uR5 | 1,921,182 ahd | 8,667, 671
2% (L i -.-,am[ 4,064, 625 3,340 | 4, 159,208 9,670 | 6,055, 842

The values in this table inclade *alterations, additions, and repairs,”
besides the value of the buildings newly erected.

The stone used for ornamental work, trimmings, ete., inclndes brown
sandstone from Bayfield, Wisconsin, and also from various localities in
Ohio. Rasota and Kette River sandstones are also popular at present.
Briek, with pressed brick facing, is a very popular material for the best
baildings. For roofing, tin and composition are used for flat roofs and
slate for steep roofs. The demand for slate is deeidedly increasing.
Ornamental brick and tile, particularly the latter, for interior work are
coming more and more into use.

MISSOURI.

Saint Louis,—Tae following table shows a falling off in the amount
of building done in this city during 1886 as compared with 1854 and
1885 :

1884, 1885 1888,
Kinds of buildings.
Number.| Value. |Number.| Value. | Number.| Value.
Frome bulldInga.coces oo veecennnneras 620 1,136 510 6, 825 401 £405, 802
Briek brildings....... cooooreeorreoey] 1,960 u.“%’naiusr: 9,000 | 400,775 | 1,755 | 5 910,078
A1 R R s e 2,000 | 6,764, 701 2,070 | 6, 857, 604 2,203 | 6,322 870

It is claimed by loeal authorities that disastrous strikes reduced the
amount of building 35 per cent.

The building stone in use consists of local limestone; sandstone from
Warrensburg, Missouri; Lake Superior brown sandstone, and granite
from Iron Mountain, Missouri, and from Maine.

Fine bricks, including ordinary, pressed, and ornamental, are manu-
factured quite extensively in Saint Louis, and are very largely used.
Slate, for which there is an increasing demand, is used for roofing pur-
poses to a considerable extent, but tile does not seem to be at all popular.
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NEBRASKA.

Omaha.—A liberal increase in the amount of building donein Omaha
is shown by the following table:

1885, | 1886.
Kinds of baildings. |
Number. | Valae. | Nomber.| Value.
Eiranne: buildingm. . .oovv o cnsuine s mavvss vt i an i s vy suas GO0 8957, A18 1,160 | #2, 224,290
foiatil @i ey E Y N S B R R 60 | 1,788,145 145 2, 950, 750
Bioto Daldingy . o .coccinsivimnmansinssiain. inareasssranin 2 I8 000 | s il naa vy
DO 3 i s e o M 062 :-.385.463| 1,205 | $5,175, 140

The buildings erected during these two years were as follows:

Designation of buildings. : 1885. 1888,
Schools and churchos. . A i $02, 600 $214, 900
370 S e el S S T el T R 4 42 750 504, 000
YT T, 1 1200000 160, 000
BEores Bt WRLohOTBER. oo r i i acioinaceirnssords b isastinses sansvusi 701, 000 1, 825, 000
R R A g L R e e s e D e 1, 6o, 063 2, BOO, 490
o R o 2,805,413 | 5, 124,390

KANSAS,

Topeka~The following is a statement of the building done in the last
three years:

1884, 1885, 1RRE.
Kinds of buildings.

Mumber.| Value. | Number.| Value. | Number.| Value.

Frome baildings. ...cccacianscassissnnns 1 i E, [0 1 PR B70 |cecanew _—

Bisok brdldings. .ccccocoaveenvicsemmmes i B 10 feesarnenie + 00 [occmaaeian

Total oo e ovine e 671 | $4086, 671 W71 $404, 201 645 | $621, 598
I0OWA.

Des Moines.—For the finest buildings in this city, brick, with pressed
brick fronts and stone trimmings, is chiefly used.

Brick is obtained mainly from Saint Louis ard Chicago, althongh
there is some local manufacture.

For foundations limestone and brick are used. The former is from
Barlham, Madison county, Iowa. For trimmings there are in use the
following : Sandstones from Carroll county, Missouri, and Cleveland,
Ohio; a comparatively small amount of quartzite from Sioux Falls, Da-
kota, and artificial stone locally manufactured. During the past year
frame dwellings have comprised the bulk of the buildings erected, and



STRUCTURAL MATERIALS. 535

little artistic work has been done. For the finest residences slate is used
for roofing; shingles, of course, for cheap frame buildings. Business
buildings are about equally divided between gravel-and-tar composition
and tin. Tile is not used for roofing, Ornamental brick and tile are
coming more and more into use.

WISCONSIN.

Milwaukee.~The materials most used for buildings of the better class
are buff brick and limestone, both produced locally. This limestone is
quarried 5 miles west of the city and is, for the most part, of the usual
drab color, but a pink variety oceasionally found is more highly prized,
as its effect in buildings is very agreeable. To some extenf sandstones
from the Lake Superior region, and to a greater extent from Ohio, are
used for facings and trimmings. Joliet limestone is used for large flag-
ging and steps. Red brick and terra cotta ave increasing in demand,
but none are of local manufacture, owing to absence of the proper clay.

For flat roofs, gravel composition ranging from the cheapest coal tar
to the best asphaltum is chiefly used ; tin is used to a less extent but
still guite extensively. Tor the best buildings baving high pitehed
roofs, slate, which comes chiefly from Maine and Pennsylvania, but also
a fine quality from Michigan is used ; for the e¢heap buildings, shingles
are of course employed.

Ornamental brick is new, but its use is increasing.

The amount of building done in 1883 has been estimated at $4,000,-
000, while that done in 1886 is believed to have been less than that
amount. The falling off is aseribed to labor troubles.

COLORADO.

Denver.—The building stone used in Denver consists of Iava from
Castle Rock and Coal Creek sandstone, both quarried near Denver ; sand-
stone from Armago, New Mexico ; red sandstone from Morrison, near
Denver, and granite from Platte Canon and Georgetown, Colorado.

During 1886 there was a marked demand for residences. Tile is not
used for roofing purposes. Slate has been used only within the past
year and the demand for it is not likely to increase greatly, owing to the
expense of shipping from the East, which has thus far been the source of
supply. Buildings of the better class have used Philadelphia pressed
brick to some extent. Qnite recently ornamental tile has been intro-
duced.

CALIFORNIA.

Sacramento.—~Buildings of the better class consist of frdme stroetures
for dwelling houses, but for a few of these and for the best business'
houses, brick is nsed, with pressed brick fronts and granite trimmings.
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The stone most used is granite, quarried at the Folsom State prison and
at Penryn, Placer eounty.

For roofing purposes tin is chiefly used on business houses; red-wood
shingles are used outside the five limits; they are very durable and seem
to be mueh liked. Slate is very little used, and tile practically not at
all. Ornamental brick is very slightly employed, but terra cotta is
used to a considerable extent; it is manufactured at Lincoln, in Placer
county.

Los Angeles.—Among the better cluss of buildings frame structures
for dwellings and brick for business houses are erected, with adobe
structures for the poorer classes, Until the past year granite has been
the stone most used for trimmings, ete., but the demand for a cheaper
stone has resulted in the development of several quarries of sandstone
of a variety of colors in the foothills and cafions near the city.

The buildings erected during the past year consist chiefly of dwelling
houses, small hotels, and lodging hounses. For roofing purposes red-
wood shingles are prineipally used for dwellings and tin for business
louses, Slate is practically unknown, No ornamental brick or tile is
used.

BUILDING STONE.

Lroduction~The value of the building stone quarried in the United
States during the past five years is estimated in the following table:

Value of building stone produced in the Uniled Siates, 1552 fo 1586,

Years. ‘ Value.

.| #91, 000, 000
0, 000, (100
19, 000, 010 |
180, 0008, 1010
18, 000, 100

As was shown in the report for 1882, the estimate for that year was
based upon the census returns of 1880. Ior the years sinee 1882 the
estimates have been based upon comparisons of the general condition
of the industry in the preceding years. The estimate for 1836 was de-
termined as the result of extensive correspondence with guarrymen,
architeets, builders, dealers, etc., in all parts of the country, and the
comparative state of the industry in 1886 and 1383 was thus revealed.
While it is true that the total amount of stone quarried was greater in
1886 than in 1885, it is also true that prices in general were lower. The
reduction in price was due to a variety of causes, guch as naturally in-
creasing competition, efforts fo introduee new kinds of stone, or to ex-
tend the market to new localities, ete. Another cause was the tempo-
rary falling off in demands produced by the labor disturbances from May
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to July. Prices fell, and did not in all cases recover when active build-
ing operations were resumed in the latter part of the summer. Further-
more, it is probable that many building enterprises involving the use of
stone for ornamental purposes were postponed until the season of 1857,
in the hope of fewer indications of labor troubles. There are, how-
ever, many notable exeeptions to the foregoing statements implying re-
duetion in demand and in prices, a number of long established and im-
portant quarry regions having held their own in regard to price with a
good increase in production over 1898,

GRANITE AND ALLIED ROCKS.

Production.—The depressing influences which have been felt during
a part of 1836 by the quarrying industry as a whole have naturally pro-
duced their effects upon the production of granite, and although the
total output is unquestionably greater than that of 1885, still it has by
no means come up to what appeared to be expected at the beginning of
the year. Granite is steadily increasing in popularity as a stone for
ornamental and decorative purposes, This statement applies particu-
larly to those varieties which admit of a high polish. A statue of gran-
ite is now said to cost very little more that one of marble, notwithstand-
ing the much greater hardness of the former. This, however, may be
accounted for in part at least by the fact that much less detail is brought
out in granite than in marble sculpture. Granite is produced in eight-
een different States; the most important of these are in the order
named, as follows: Massachusetts, Maine, Rhode Island, Connecticut,
Virginia, and New Hampshire. While it is probable that half of the
counties in California contain more or less granite, the only localities
where the stone is quarried to an extent greater than is required for
local use are Penryn, Pino, and Rocklin, in Placer county, and Folsom,
in Sacramento county. The quantity quarried and shipped from these
several points in 1886 was about as follows: From Penryn, 10,000
tons; from Pino and Roeklin, 5,000 tons; and from Folsom, 7,000 tons.

More than half of this production finds a market in San Francisco,
the balance being mostly used by the United States Government in the
construction of fortifications, light-houses, and the dry-docks at Mare
Island. DBetween 2,000 and 3,000 tons of graunite were quarried at other
points in the State during the year. The demand for the stone is quite
variable from year to year. '

New discoveries and developments.—Late in 1836 three new companies
were organized for the purpose of quarrying syenite found in Warwick
township, Chester county, Penusylvania, on the line of the Saint Pe-
ter’s branch of the Wilmington and Northern railroad, about 40 miles
from Philadelphia.
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Two or three varieties of fine granite were discovered at the new town
of Hinsdale, Minnesota, on the Iron Range railroad. The Hinsdale
Granite Company has already begun the shipment of granite to Chi-
cago, in fulfillment of a contract for about 600 car loads.

The Southern Granite Company, of Atlanta, Georgia, has recently
made preparations for inereased production of granite from its quarries
on Stone mountain, near the eity, by exploding large quantities of giant
powder, with which three shafts of a depth of 60 to 65 feet were charged.
One of these shafts was charged with 2,000, the second with 5,000, and
the third with 8,000 pounds of the explosive.

Quarries of granite at Henderson, Vance county, North Carolina,
have been developed during the past year, but the exact extent of op-
erations has not been reported. There are indications that granite will
be quarried at quite a number of localities in the- Sonth during 1887.
Virginia is the ouly southern State reported as having produced granite
during the last Census year.

In Colorado the production of granite is still largely prospective, but
active efforts are being made by those interested in developing the re-
sources of the State to infroduce the stone into western markets. Two
quarries owned by the Union Pacific Railroad Company are said to
yield granite of the very best quality. The stone from one of the quar-
ries is pink in color, while that from the other is gray.

The following table gives the results of tests made by the commis-
sioners appointed toselect suitable stone for the Colorado State capitols

Mesults of tests of stone for the Colorade Stale capifol.

B35 T g | g8
g gt g | E S8 |
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Locality. Color. X b1 S% E = et
S % |38 e |0
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! B & " 75 o E ]

,Inches. | Poynds Pounds, Pounds. |
Graps oreck ......| Pinkish gray (o) § %Q: B b0as 0| 79750 | 17 ooyl 2008 | 1eagmE | 048
Brownsvills ...... Motled gray --- § | give" gg;i:;ﬁ Eé‘ggg %E:%‘? 2,700 | 108,426 | . 004
(| Bed .| 2,07<208 | 67,500 | 165,625
0 PR ......l]n.........’ ﬁ,“ﬁ'" %ﬁ:iiﬁ 3‘;‘_233 ﬁ:ﬁé 2713 | 160.236 | . 004
Lawson...........| Light gray...... %gg‘;:: 1o en o0 1&333 }E',;*ﬁ.? 2629} 102.907 | 008
eed| 10T 22,08 y
Platto cafion . ...| Pk, ouev...o. e e o | 34850 2,636 | 103,747 | 006
Cotopasi -.v. «-n| Mottled gray ... § | oo~ 1-00x 100 | 08280 | 00 80801 2. 067 | 160,807 |  Long
Dark mottlod §|Bed .| 203+203 | 62500 | 15,170

Monarls - «..... | PRSP Edgo.| .00x 202 | 70500 | 17, o8yl %700 | 172105 | 012
Guanison ......... Bl asicii Bgor| 2002208 | o6 980 | 15 gouy] 2718 | 100.361 [ 008

(@) Gueiss; the other samples are all granite.
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LIMESTONE AND MARBLE.

Production.—The limestone and marble industry may be regarded as
in a very satisfactory condition when its present magnitude is ecom-
pared with that revealed by the census of 1880, There are many good
and quite obvious reasons why in times of reasonable prosperity the
produnction both of ordinary, unerystallized limestone and of the more
or less completely metamorphosed variety, marble, should steadily in-
crease from year to year. In the first place, ordinary limestone is very
largely used for foundations in the construction of all kinds of build-
ings, while the better grades are, in many localities, extensively used
as the material of superstructures. Furthermore, vast quantities are of
course burned for lime and used as a flux in blast furnaces.

Owing to the rapidity with which marble and limestone in general
undergo discoloration and disintegration from climatic and local atmos-
pheric conditions, it does not seem improbable that the out.of-door use
of these materials in many of our important cities may be considerably
reduced in the not distant future. Still, even if this be so, the demand
for all the varieties of white and variegated marbles for purposes of in-
terior decoration is becoming sufficient to counterbalance a consider-
able falling off in the consumption of these materials for external orna-
mentation.

The returns of the Tenth Census place the product of 615 limestone
and marble quarries in the United States at 65,373,965 cubic feet, valned
at $6,846,681. The value of the limestone and marble quarried in 1886
is estimated at 8,500,000. This figure would, in all probability, have
been somewhat exceeded but for the reduced demand caused by the
interruption in building in the early part of the summer,

As compared with 1885, there has been a falling off in many quarry
districts in the production of common limestone, and prices generally
have been somewhat lower, although from a few quarry regions slight
gains, both in produetion and price, are reported.

Very few strikes on the part of workmen in the quarries of important
districts have been reported as ocenrring during 1886, but a number of
the largest quarry regions of Ohio, Indiana, Missouri, Illinois, and
Wiseonsin experienced considerable loss in trade owing to the strikes
in Saint Louis, Cincinnati, Chieago, and Milwaukee,

Considering the discouraging and depressing effect of labor troubles
upon the building industry during part of the year, it is somewhat sur-
prising that so few quarries were entirely abandoned, although quite a
namber suspended or reduced operations during the period of general
disturbance. This fact reflects quite favorably upon the general sta-
bility of the industry.
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The following table, compiled by Mr. Thomas B. Baneroft, chief in-
spector of mines in Ohio, gives the production of all grades of lime-
stone in that State for 1885 :

Produetion of limestone in the State of Ohio in 1886,

; i | B | 3 2 | 43

Conntica % -g‘ E E!; 3 ,% g%
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g 3 g i 22
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Clarke ...ooonoed| 87

.o |2 888 517, 370 |

328, 080 "m, 607

2005, 281

According to the census retorns for 1880 Ohio produced 11,098,583
cubie feet of limestone. Reducing the product of 1886 to cubic feet,a
figure something more than 15,000,000 eubie feet is the result, thos
showing a large gain in production since the census year,

As Ohio stood second in production of limestone in 1850, Illinois
taiking first place with a production of 13,013,139 cubie feet, a corre-
spondingly large gain may be inferred for other States producing simi-

lar material.

The product of the Joliet (Illinois) quarry district for 1886, including
18 quarries, is estimated to be,in round numbers, 5,340,000 cubic feet,

]
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while that of the Lemont quarry region reaches 1,200,000, In view of
the fact that labor disturbances very seriously affected these regions
these figures are probably decidedly below what might justly be ex-
pected for the coming year, although this production is believed to be
very slightly, if at all, in advance of that of 1885, when local labor
trouble is said to have curtailed the output. The value of the product
of the Joliet and Lemont regions is estimated to be $800,000,

The production of limestone in Missouri during the census year was
4,419,300 cubic feet, valued at 8421,211. OFf the 27 quarries at that
time operated in the entire State 20 were in the vicinity of Saint Louis.
The product of the Saint Louis region for 1886 is estimated at 2,500,000
cubic feet, valued at 8150,000. The produet of this region is devoted al-
most entirely to local consumption, and the effect of strikes in Saint
Louis is said to have been very severely felt, one authority claiming
that the output of 1886 was about one-half that of 1885, and that labor
troubles were largely responsible for this considerable falling off. Three
quarries in this region were abandoned during the year,

The limestones of Indiana are becoming yearly more and more pop-
ular, particularly the oolitic stone of the sub-Carboniferous age. Statis-
ties from this State are too meager to admit of a reliable estimate of
production, but it is eertain that large quantities are shipped out of the
State to many of the larger cities, both east and west, Chicago, Cincin-
nati, and Philadelphia being among the most important markets,

Produetion of marble—As has already been indicated the marble in-
dustry as a whole is in a thrifty condition. Although the labor troubles
of the year have had their depressing effect upon this as well as upon
other quarrying industries, still the effect has been far less marked and,
as will be shown later in detail, & number of new and important chseover-
ies and developments have been made.

The following table gives for the census year the value of the marble
quarried in the States which at that time were the only ones producing
fine marble in any considerable quantity. This table has lately been
compiled by Mr. George P, Merrill from the original data on limestone,
furnished for the Tenth Census,

Value, by Stales, of marble quarried in 1850,

States. Valua

2,081,226

The value of the marble produced in Vermont during 1886 is esti-
mated at $1,500,000. Aeccurate returns from Tennessee give 269,456
as the number of cubie feet of all kinds of marble shipped from the
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State during 1886, This is valued at $1.50 per cubic foot, giving $404,229
as the total value of the year’s production.

The marble quarries of Georgia yielded an output of 100,000 cubic
feet, valued at 100,000,

The total value of the marble produced in the United States during
1886 is probably very nearly $2,400,000.

New discoveries and developments of common limestone.~The limestone
of the Joliet (Illinois) quarry region has until the last year been ree-
ognized as being in general unfit for use as a flux in blast furnaces. The
discovery in this region, during 1886, of a bed of quite pure limestone,
well suited for use as a flux, is therefore of particular interest. The lo-
cation of this newly discovered bed is at Gravel Bank abont 10 miles
below Joliet. The following analysis shows the composition of the
stone, :

Analysis of limestone from Gravel Bank, near Joliet, Illinois,

-
Per cant.
Caloinm SArDOnRD. .o v iiasreasaniiiansinna iasisasrssnsiianars 02.14
Magnesinm carbonate. L5
E T S P 5 2,50
e 3.70
100, 08

|

The use of this stone as a flux in this region is said to be interfering
decidedly with the shipment of limestone to this locality from Indiana.

In the various important limestone-producing States the opening of
quite o number of new quarries has been reported, but as such devel-
opments are, in the majority of cases, mere additional operations of beds
already worked by existing companies, they are not of especial inter-
est,

New discoveries and developments of marble quarries.—The active quar-
rying of marble in Georgia was commenced only within the last few
years, the census report making no mention of any limestone produe-
tion whatever in this State during 1880,

The Georgian Marble Company, of Atlanta, is operating extensive
marble quarries near Tate Station, Pickens connty, Georgia. The de-
~ posit is of great thickness, very free from joints, and of uniform quality.
The marble consists chiefly of the following descriptions: The most of
it is white, with a few gray streaks. Light gray and white mottled, dark
gray and white mottled, and flesh eolor with occasional greenish streaks,
are also found. Diamond drills and channelers are in use, and the
quarries are supplied throughout with the best machinery for quarrying
and handling the product.

Considering the recent appearance of the Georgia marble upon the
market, the demand for it is exceedingly good and is quite rapidly in-
creasing, particularly in Chicago, Cincinnati, and other western cities.

LY
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It is not so well known in the Iast, although used in New York and
Philadelphia to some extent. The coarsely erystalline character of this
marble is somewhat against it for the finest kinds of decoration, but its
attractive eolors will secure for it an inereasing popularity.

Alabama.—Toward the elose of 1886, a company known as the Ala-
bama Marble Company, with a capital stock of $100,000, was organized
to develop and operate a quarry sitnated 16 miles from Florence and 1
mile from the Nashville and Florence railroad, in Lauderdale county.
The officers of this company are W. J. Kernachan, president; C. B.
Eldred, vice-president; J. B. White, secretary and treasurer.

Tennessee.—~The already celebrated marbles of this State are rapidly
inereasing in popularity, and unquestionably they are at present the
finest in the country for general decorative work.

The building of the South Atlantic and Ohio railroad, now in progress, -
from Bristol, Tennessee, to the Kentucky State line, is having the
effect of stimulating the investigation and development of marble beds
known to exist alongitsline. The next volume of this series will proba-
bly record encouraging results.

The Grayson Marble Company was organized in November, 1886, for
the operation of quarries to be opened in a tract of about 70 acres of
marble land owned by the company and situated in Monroe county.

In the early part of the present year a company known as the “Mid-
dle Tennessece Marble and Manufacturing Company,” with a capital
stock of $200,000, was organized for the purpose of operating a marble
quarry in the vieinity of Kelso, on the Nashville and Chattanooga rail-
road, in Lineoln connty. The marble has been tested and is said to be
of fine qnality, while the quantity is large. The officers of the company
are R, L. Bright, president; Dr. W. C. Bright, vice-president; H. R.
Shepard, seeretary and general manager ; Hagh Francis, treasurer.

There is some prospect of the development during the present year
of a quarry near Athens, McMinn county.

The Crescent Marble Company, of Knoxville, is making preparations
for doubling the output of 1886 during 1887. The following is a state-
ment of the results of an analysis of the marbles quarried by this com-
pany :

Analysis of marble from Knoxville, Tennessve,

II“tal' eent.
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The analysis was made at the Columbia College School of Mines, New
York. This marble broke under a crushing strain of 12,340 pounds to
the square meh.

The Knoxville Marble Company reports a more flourishing ¢ondition
of its business during the past year than in any previous year. The
following are results of tests applied to the marble products from the
quarries of this company. A eube 3} by 3%, by 3% inches broke under
a pressure of 12,5650 pounds to the squdare inch. A slab of this marble,
2 feet; 54 inches wide and 3 inches thick, on supports 4 feet 8% inches
apart, was loaded at the center until it broke; the breaking load was
4,638 pounds. These tests were made by Henry Flad & Co., ¢ivil en-
gineers, of Saint Louis,

Some four or five new quarries are said to have been opened near
Concord, Knox county, but no particulars in regard to these develop-
ments were received.

Altogether the condition of the marble industry in Tennessee is most
encouraging, and, in view of the enterprising spirit which is rapidly
developing, some interesting results of the current year’s progress may
be expected in the next report. Improvement in transportation facili-
ties is much needed in nearly all the quarry regions, of this State.

Virginia.—The Virginia Marble Company was reorganized late in
1886 by ex-Mayor Grace, Joseph 8. Spenny, J. B. Hill, of New York
city, and a number of Virginia gentlemen, for the purpose of operating
a quarry near Mountsville, in Loudoun county. The capital stock of
the company is £500,000,

Coiorado.—~The establishment by the Union Pacific Railroad Com-
pany of a ** stone department,” for the purpose of quarrying and trans-
porting to consumers all kinds of building stone found in the * Great
Hog Back” elevations of Colorado, and the liberal policy pursued by
the company toward private quarry enterprises, have done a great deal,
particularly doring the past year, toward putting the building stone
industry of the State in a promising condition. The following state-
ments serve to indicate that the production of marble in Colorado may
be looked for in the near fature :

The Midland Railroad Company has made surveys of its marble de-
posits, and has located a railroad running directly to the beds. The
Osgood Company has made investigations of the thickness of its marble
deposits with a view to subsequent development.

- The beds at Marble Glen, 10 miles northwest of Fort Collins, are said
to consist of very fine material and to be of vast extent. Governor
Routt has made preparations for opening up these deposits.

Some of the Colorado marbles are said to be fully equal in quality to
those of Vermont ang Tennessee. Inasmuch as investigations thus
far have been of a preliminary character, definite statements in re-
gard to both quality and quantity must be léft for a future report.
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PACIFI0 COAST.

Oalifornia.—The recent discoveries of marble in California have been
the subject of considerable comment during the past year.

In September, 1885, Mr, Israel Luce, now superintendent of the Inyo
Marble Company, at the request of members of the Carson and Golorado
Railroad Company, visited the marble deposits known to exist in Owen’s
valley, 14 miles from Owen’s lake, 5 miles north of Keeler, and } mile
from the Carson and Colorado railroad. At that time a company was
organized for the purpose of developing the beds, but in May, 1886, it
abandoned the project and sold out all equipments, ete., to the present
owners, the Inyo Marble Company, which since that time has been
developing the ledge and pufting up a mill for sawing ; sand suitable
for this purpose being found in the neighborhood. The first car-load
of sawed marble was shipped early in the present year.

The stone is said to be pure dolomite and the greater part of it is
white, but a great variety of colored produets is also found, ineluding
the variety known as moss agate. According to the reports of all
experts who have examined this marble it is of very superior quality,
being adapted not only for structural purposes, but also for the finest
kinds of work. .

The stone appears to exist in three layers; the upper one is from 15
to 20 feet thick, is considerably shattered and strained, and its present
position is believed to have been the result of a slide from the mount-
ain above.

The second layer is 33 to 4 feet thick, apparently, in its original bed,
but is also somewhatstrained. The third layer has not been disturbed
from its original position; its thickness is not yet known, but it has
been penetrated to a depth of 6 feet. This stone is the only California
marble that has proved acceptable to local cutters and dealers, The
officers of the Inyo Marble Company are J. M. Keeler, president; H.
B. Keesing, vice-president ; O. F. von Rhein, secretary, and Israel Luace,
superintendent.

In Antelope valley, Mono county, another marble deposit was dis-
covered. This bed is said to be extensive, and to include all colors,
from white to black ; some of it has a strong resemblance to onyx. It
takesa fine polish and is believed to be of great value. Blocks of any
required size can be quarried, some weighing as mueh as 25 tons hav-
ing been taken out. Shipments to the owners’ works in Reno have
already been made.

In the autumn of 1886 a deposit of marble, represented as covering
an area of 600 acres, was discovered in the Mojave desert, San Ber-
nardino county, 3 miles from Vietor station, on the California Southern
railroad. Nothing is yet known in regard to the depth of the bed.
As both stone and lumber fit for building purposes are scarce in sonth-

15 m » 86—35
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ern California, this discovery is likely to prove a valuable one for Los
Angeles, where it is calculated the stone can be laid down for 81 per
cabic foot. At present, adobe, or unburnt brick, and lumber, are almost
the only building materials extensively used in the town. The railroad
company expects to build a track connecting the marble beds with Vie-
tor station.

The variety of marble known as onyx has been found in quantity at
two places on the Pacific coast, one being the Kesseler quarry, in San
Luis Obispo eounty, and the other near Suisun City, Solano county.
A considerable quantity of stone has been taken from the former dur-
ing the last three or four years; it has been manufactured into mantels,
table tops, pedestals, vases, and other articles, which are readily sold
at high prices, the mantels selling for $300 to $400 each. The onyx
from the Kesseler quarry is indeed a magnificent stone, and has been
very enthusiastically deseribed by those familiar with it.

About 200 tons of the Suisun stone were shipped to Eastern markets
last year ; being situated near a railroad, a larger quantity is shipped
from the Suisun than from the Kesseler quarry, the latter being at a
considerable distance from the railroad.

Tdaho.—A recent discovery of marble is reported in Cassia county,
near the place at which the old stage road crosses the summit of the
Goose Creek mountains. The deposit is said to be large, covering the
mountain side over an area of 1 mile in width and 4 miles in length.
Being 30 miles from a railroad, there is not much likelihood that the
stone will be utilized in the near futare,

Utah.—Several marble deposits are known to occur in Utah, but no
very valuable stone has been quarried; this may, perhaps, be due to
the fact that most of the marble investigated has been taken from near
the surface, while that which is to be found at a greater depth may turn
out to be of finer quality.

Marble has been found on Snake creek, east of Park City, Summit
county, near Spanish Fork, and near Frisco.

SANDSTONE,

Production.—The output and the price of sandstone for 1886 were
quite noticeably affected by the strikes of the early part of the year.
The total falling off was, however, much less than was expected at the
time of the general labor disturbances. This was due to the quite rapid
and vigorous revival of building enterprises which took place toward
the end of the year.

According to the last census report, the total production of sandstone
for the entire country amounted to 24,776,930 cubic feet; of this quan-
tity Ohio produced 8,574,726 cubic feet, or more than one-third ; Penn-
sylvaniacame next with a yield of 6,229,110 cubic feet ; New York and
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New Jersey followed in the order named with produections of 2,980,353
and 2,384,791 cubie feet, respectively.

Ohio still stands at the head of the list of sandstone-producing States
and 1ts lead appears to be continunally increasing.

Owing to insufficient data it is impossible to give an estimate of the
total output for the year, but it is probable that the output was but
little greater in 1886 than in 1885, Of all the different quarry regions
in the eastern division from which information was received, a majority
reported production as “about the same ” as in 1885 ; a smaller number
reported a curtailment, owing chiefly to strikes; while a still smaller
number report an inerease of business, although in no case is this very
considerable. 4

In the Rocky Mountain division, and particularly in Colorado, the
general condition of the quarrying industry has been good. This pros-
perity is largely due to the efforts of the Union Pacific Railway Com-
pany to develop the quarries which abound along the Great Hog Back
in Colorado, and to create a demand for the stone in the important
cities of the Missouri valley. No separate figures for sandstone pro-
duction alone have been furnished, but the amounts of stone of all
kinds quarried and shipped by the Union Pacific Company during 1886
have already been given,

The composition of the most popular sandstones of this region are
shown by the following analyses: :

Analyses of sandstone.

When engaged in making a selection of the stone to be used in build-
ing the Colorado State eapitol the board of commissioners having the
matter in charge made tests of quite a number of different kinds of
stone chiefly from Colorado, but also from other States.
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The following table gives the results for sandstone :
Resulls of tests of sandstone for the State Capitol, Colorado.

|
3 ' 5 Eﬁ Z §_Eg§.
A g o eb|sE R | (G
:E Locality. Color. E- Size. ﬁg 'ﬁg é' gg -EE §§
- %‘ 55 | 52| | 3% |83|3=
“ =~ = 0 w0 E a |8
Inehes. | Lbs. | Lbs. Lbs.

50 | Buele Homn. ... Grayish white.... § | Bod.-& 802 01| 78,7001 28 378 §L3m 108,402 . 011 . 04D
51 | Thistle, Ttah...| Dk reddinh §|Be - O e, oo Joo| o a08 (2407 150,211, . 0241 063
59 | Trinidad-...... : %?}?;e._f.gi:‘g G s 10 112 82, 30| 145. 906 , 000 . 060
53 | Manitou(Snider) v iﬁ:;g T a8 {2,207 1am.ora) Lomi| o4
54 | Ralston ........ ago. 1005 308 6,000, 8,701 ¢ 245 160048062 080
55 | Left Hand...... _%dgu 1:3?:%.;”{1%%‘ ﬁ:m 2,240| 130,791 . 023) . 042
56 | Saint Vrains ... ﬁgdﬂgg:g;gg;. 36,20, 21103 45, a0g) 149,215/ . 012 . 061
57 | Douglas county e s g: %0 o b4 (2. 101) 136,074, . 088 . 134
5| st Cto... B AR R ) e oo
. A g R
60 | Stont....o..... Bed .5 01 <101 ;;ml §&§;§I§e 203 161.165) . 080 068
61 | Coal Creek .. ... Graenishgmy.....;;;;;‘age ey lg:gggtl %ﬂ?;ana& 126, 818] . 053] . 167
62 | Oak Creek ..... Yellowish gray - ‘1'4’:?1“612323333‘.3%. 1L OU0] 257 (1. 063! 121. 828/ 076 . 108
63 | Coal Creek..... Gmeni::;lgrly...,f B agg;:%ga; h&% & a5 067) 128,039/ . 055, . 158
G4 | Gunnison ..... B?Sklcd- gray, §|Bod...\2 02 = 2. 02| 25, 000 g:;gi (1 053| 13&3?7. 128 146
g o ot e[S LRI B Hi
| wton 3 e i
b e PR S Sl 1 I AT e el ol

rado. §| Blgo: 2 005, 00 55, 00u| & 0203 290 145,083 081 . 079
.| e gy . B2 LR B T o s s
75 | Wyoming ... ..| Gray . oo ceceacd %‘J“' 3 Ol ag 0 2% 13;?]‘;‘!%.021 120,009 .102{ . 217
1] § | Bagerl 3*3;;&3';[ 20 000l 14 0g 52304 149,207 .o11) . 049
el g 20107 51000 18 auuF .'.um‘ B I e

Although granite, slate, jasper, marble,limestone, as well as sandstone,
are found in Dakota, the last-mentioned stone is the only one as yet
quarried. During 1886 about 5,000 perches were shipped from Buffalo
Gap to O'Neal City, Norfolk, Fremont, and Omaha, Nebraska; 12,000
perches were used in 1886 for building purposes in Rapid City.

The Dakota sandstone is from 250 to 400 feet in thickness and forms
the foot hills which completely encircle the Black Hills. It is generally
to be found in good seams varying in thickness from a few inches to
several feet; its hardness is quite variable, as also are its colors, which
include brown, white, pink, yellow, brick red, and variegated; the last is
much admired locally, and is in common use for window sills, keystones,
ete. '
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New discoveries and developments—Under this heading there is com-
paratively little to be gaid for the Hastern division, owing to the unfay-
orable conditions which prevailed during the early part of the year.

In November of 1836 steps were taken to open a new sandstone quarry
at the mouth of the Salmon Trouf river near Marquette, Michigan. The
stonelies in three distinet beds ; the first one, eonsisting of a variegated
stone similar to that of the Marquette quarries, is about 6 feet thick.
The second bedis 7 feet thick and resembles the Portage Entry stone,
though darker in color, more eompact, and of finer grain. The third
bed is the most valuable; it is about 5 feet thick, and its eolor is about
the same as that of the Marquette brownstone; its quality is said to be
very fine and great popularity is predicted for it. It will be known as
the Newportand Lake Superior quarry, and from present indications the
output during 1587 will be abundantly sufficient to demonstrate satis-
factorily the quality and extent of the deposit. Considerable activity
in developing other (uarries of Lake Superior sandstone is being mani-
fested and encouraging results may be anticipated for the current year,

Quarries of red sandstone at Wadesboro, Anson county, North Car-
olina, are being actively worked, but no full account of operations thus
far conducted at this point have been received.

About the end of the year a new quarry of sandstone was opened 2
miles east of Warrensburgh, Johnson county, Missouri.

A marked increase in activity in the quarrying of sandstone near
Thistle Station, on the Denver and Rio Grande Western railroad, in
Utali, has been revealed during the past year, and this point is becom-
ing quite noted locally for the extensive shipments made.

Near Buffalo Gap, Custer county, Dakota, a large bed of rock, which
promises to be of considerable value for use as whetstones and hones,
was discovered in July, 1836,

SLATE.

Production.—The year 1886 opened with quite encouraging prospects
for the slate indastry, prices being maintained at nearly the same fig-
ures as for the early part of the preceding year, while the outlook for a
brisk demand was fairly good. Hardly had the season fairly opened,
however, when the labor troubles made themselves immediately felt
by curtailing demand in a number of distriets which had previously
been reliable markets. Large enferprises, which would have been car-
ried out forthwith, were either abandoned entirely or indefinitely post-
poned until the times should present fewer elements of doubt and un-
certainty. Furthermore, a number of the promiment slate regions were
burdened with the overproduction of two or three years previous, it
having been the policy of large producers to continue operations undi-
minished in spite of slack demand rather than, by reducing output, to
throw out of employment the peculiarly skilled laborers whose places
it might afterwards be difticult to fill.
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In view of the above facts, the production of slate in 1886, although
falling considerably behind expeetations, and also, for the prineipal
districts, slightly behind the production of 1885, may be regarded as by
no means unsatisfactory.

L]
Production of roofing slate in all sections during the years 1884, 1885, and 1586,

[Squares of 100 square feet each. ]
Sections. 1884 1885, 1866,

Bangor and Pen Argyl re on.PennsyI _
gﬂh. £51 oy 105,605 | 196,832 | 215, 941
Sll‘ihlghm mﬁuu. I‘mul\rmh 104,000 | 108,000 [ 109, 000
Vermont £5,000 | 180,000 | 111,385
T — %233 3695 | 30464

'8 . )y

Pmpl:ng;ﬂom 10, oo 14, 500 12, 000
Vi 9, 000 17, 300 16, 00
Miehigan. . 7, 000 10,000 | 12,000
Total 481, 004 ] 56, 960 | Ha6, 700

Total yearly production of voofing slate from 1879 to 1856 inclusive.

PRI e~
um ce per
Years. of pm nm]']a. Value,

squares, | delive
0N GATE.

+ 048,
1,610,870

Prices—The prices of slate in New York for different times are shown
in the following table:

Comparative prices of roofing slate at New ¥ork, January 1.

1887,

to 46,
6.
10.
4

. 00 185,00
5.00
4,50

sss2

Quite a marked falling off is apparent for the early part of the pres-
ent year; according tosome slate producers this decline may be, in part
at least, acconnted for by the lack of harmony between operators and
the failure of a number to adhere rigidly to the scale of prices agreed
upon. There is no reliable evidence to show that the use of roofing
slate is at all falling into disrepute ; but on the contrary, home demand,
particularly in the West, has increased during the past year, and the
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The export trade to Australia increased quite rapidly during 1885,
with the ultimate effect, however, of overstocking the market there to
such an extent that it is said that some lots were sold in Anstralia for
less than it cost to put them on board ship here. Welsh producers
have been shipping considerable quantities to the same Australian ports,
and since they undoubtedly have the advantage of American producers
in matters of cost and transportation facilities, suceessful competition
with them ean no longer at present he maintained.

The use of slate for other purposes than as a roofing material appears
to be incréasing. During 1886 business has been fully as good as in
previous years for some of these slate products, snch as mantels, black-
boards, fla gging, efe.; prices were quite well sustained during the year.
The following table for the Slatington seetion will servo to give some
idea of the comparative condition of frade in these products for 1885
and 1886: ~

Comparative table of the annual sales in the Slatington sootion,

Articles, 1885, 1HRE.

Fooflng ssoabe’ 2. i v e e s 108,000 | 109, 000
=1 TV P O —— 1T U R 6

FIBEElOg. cacanespnnnysnnansas

CArS ... a7 204
Bloakhoatds . . -vveesessancnsanstannnsasssss- GM0R.. 5.38"5 6,701
placekis] 8 e s
Manzelu{nmm a4 a
A0 T P e S e SR do. . 2
Rough, snwed, and shaved .......coevveviaeanadin. 463 £V

- - =t

The exports of manufactured slate still consist almest entively of
school slates, The following tables give the shipments from New York;
the fignres represent a large proportion of the entire exports for the
year:

rports of manufact:red slale from the port of New York 1376 1o 1386 inolusive,

Yoars, ‘ Cuases. | Value. Yours. Cases. | Value.
.| 10,612 $62, 1000
.| B075 8, 160
-] 18,974 40,674
=] 17,505 g, 001
.- 15,074 40, 966
40, 804

Lxports of all kinds of slate from the port of New York, 1276 to 1856 inclusive.

Tenrs, Valug. ‘ Years, Value,

.| %201, 00
221, 408
78T
43, 288
165,171
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New discoveries and developments.—In the latter part of 1886 a large
bed of slate was discovered on Abram’s ereek, 1§ miles from the Little
Tennessee river, in Blount county, Tennessee. Some very encouraging
statements in regard to both the quality and the extent of the rock have
been made, and inasmuch as a company known as the Abram’s Creek
Roofing Slate Company, capital stock 125,000, was organized early
in 1837 for the purpose of quarrying and manufacturing the slate, in-
teresting items in regard to developments may be looked for in £he
next volume of this series,

A new company, known as the Washington Red Slate Company, with
a capital stock of 830,000, was recently incorporated at Middle Gran-
ville, New York, for the purpose of operating slate quarrvies in that
region,

Slate of a quality snfficiently good for roofing purposes is reported by
Mr. F. F. Chisolm as ocenrring on Pennington and Slate creeks, Da-
kota. .

In the latter part of 1886 operations for the purposes of developing
a slate quarry 8 miles southwest of Little Rock, Arkansas, were insti-
tuted. The slate as indieated by samples submitted is of good quality,
and exists in apparently unlimited quantity. None seems to have been
quarried during 1886 af this place, but there are indieations of a liberal
production during 1887. The quarry is owned by Mr. Alonzo Hull, of
Little Rock, Arkansas,

Utilization of slate débris.~In view of the rapid accumulation of slate
refase in the neighborhood of all actively-worked quarries, the question
of its disposal has always been one of considerable interest to slate
producers. The following facts, abstracted from the London Machinery
Market, seem to indicate that the disposal of this refuse may become a
gource of profit. In 1878 Thomas Evans took out a patent for the manu-
facture of slate refuse into bricks. Ile had demonstrated that, by sub-
jecting a mixture of the finely-powdered slate débris and water to suf-
ficient pressure in molds, the consistence of the mixture being abous
that of mertar, the product was a superior quality of brick.

The patent was purchased by Messrs. Coley, Bromfield, and Davis,
who subsequently sold it to a company known as the Patent Slate
Brick and Sanitary Tube Company, limited. This company erected an
expensive plant and commenced manufacturing the new produet. The
cost of manufacture has been found to be 1s. 1d. per 1,000 bricks. The
bricks thus made are said to resist extremes of temperature well, and
to withstand crushing force up fo the limit 1,056 tons to the square
foot. Owing to the fact that sewage acids have no deleterions effect
upon this material, it is well adapted to the mannfacture of sanitary
tubes, which have already been made up to 3 and 4 feet in diameter,

An investigation of this subjeet might well repay slate producers in
this country, where so many thousands of tons of slate are constantly
being thrown aside as waste.
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Marble and slone, and manufootures of marble and sione, of foreign pmduotm ciported
" from the United Stafes, 1572 to 1856 mzf

Fiseal years ending June 30— | Valne. Fizeal years ending June Jo— [ Valus.

Summarizing the foregoing statisties, the movement during the fiseal
vears 1832 to 1886 may be stated thus:

LPalanes of trade in marble and stons,

Txporta.
5 ;];}tnung{
Tiseal A— T 0= | impa
b A i Of domeg.| ports of Total ox.| O¥OL05°
lie pro- | fordign it I porta,
duetion. | produe- |
Tiom.
THBD, s cemrmssnsnsennnnnsanennnnsmenmnnenees| SR8, B30'| BAL4,430 | 4, 24R | §010,978 | &30, 500
N bt ke LATE G| TGS 400 | M2,013 | 035,615
! R e e e e B21,350 | 003,260 B.420 | GLL, 080 | 209, 708
TR .o ereeeeensnnnnrensarennnnsennensmnnnnnnrens| P0G 070 | SILE0S | 14,406 | 527911 270,1R
o1 YA e R S e T R B R o T i 4,617 | 009, 87 | 232 044

CEMENT.

Production.—The following table shows the production of the natural
rock cements in the leading distriets during 1386

FProduction of cement in the leading districts in 1885,

Burrels of
U0 pounds.
| Rosendale distiiet, Ulster New Vork.. vees| 9,050,850
Buotfilo and Akran ﬂhhﬁu&e,% an‘k % 0
Wiiilnmavﬂll% Brig vouuty Now Yurk wenns| 0,000
Lunisville, Kentueky.. Sy 15, 210
Ttiea, I llinois, ... 26, 000
Mankato, Minnesota, _ 114, 08
Milwaukes, Wismu,niu 300, 00
Ao e -y I g B30 )| 1 20 ) iy 4,186, 15 ‘

The total produetion for 1886 of all kinds of cement, including the
artificial Portland cement, is estimated to have been 4,500,000 barrels,
valued at £3,990,000.

The total amount of cement manufactured from natural rock during
1886 is estimated at 4,350,000 barrels, estimated at #3,697,500,

The total amount of American Portland cement manufactured during
1836 is estimated at a maximum of 150,000 bacrels, valued at $202,500.
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The following tables show the production in the past five years:

Produstion of coment made from natural sock in the United States from 1882 to 1586,

|

Barrels | Avers,

Years. of 80 |piieapie o
pounda.  barrel, o
8,166,000 §1,10 | $3,481, 500
4,100, (0 1.00 | 4, 100, 000
3, 900, 000 .90 | & 510,000
4, 000, 090 L8018, 200, 000
4,350, 000 B | 3,007,500

Tears. of 400 | price per

Barrels | Average Total
pounds. | barrel, | VAl

8101, 250
185, 300

1 s S 85, 000 2. 287

1889 ... 0, 000 215 :
1884 .. 100, 000 200 210,000
1886 .. 150, 000 1.05 202,500
1880 . 150, 000 195 282500 |

The total production of all kinds of cement durmg the past five years
was about as follows:

Total production of all kinds of cement i the Unifed States from 1852 fo 1886,

| Yoars. Barrels, Valuo.
|1ss= 2,250, 000 | 33, 672,750
1883..... weeea| 4,190,000 | 4,293, 500
1884 .. woeil 4000, 000 | % 720. 000
1885... .| 4,160,000 | 3,482, 600
1886... <o 4,500, 00 | 8,990, 060

As the foregoing tables show, the production of eement in the United
States has inereased quite markedly over that of 1885, prices generally
have been steadier, and from the first of June until the close of the
‘seagon producers have been kept busy to supply a good demand. The
average cost of production has been higher than in 1885; greater care
has been taken in selecting the natural roek and in manufacture, and,
generally speaking, an excellent produet has been the result. The
margin of profit to produeers has been small, but the volume of busi-
ness has in a measure compensated for this.

The production of American Portland cement, while it has thus far
been comparatively small, is increasing, and particularly within the past
few years considerable inferest has been shown in improving methods
of manufacture and machinery, so that competition with foreign pro-
ducers is becoming more and more favorable to the American manu-
facturers.
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Most of the cost of producing Portland cement being that of labor,
when the processes of manufacture are the same, the foreign producers
have of course a great advantage in cheap labor, but there are indita-
tions that this advantage will be offset in this country by signal im-
provements in methods, whereby workmen are replaced by machinery,
which is expected to effect a great saving of time, space, and interest on
eapital. Judging from all present indications the manufacture of
American Portland cement, now in its initial stages, will inerease with
rapid strides dazing the next few years.

The demand for the best mortar to be used in buildings rapidly
erected is becoming more and more pronounced. Lime mortar, requir-
ing external influences in the setting process, does not contract uni-
formly on both sides of walls, one of which is freely exposed to the at-
mosphere and the other more or less protected from it. Cement, on the
other hand, cuntaining within itself all the elements necessary to the
sefting process, is nptopen to the above objection, and can be used with-
out danger of seltling and sliding due to unequal hardness in different
parts of the walls even when the superimposed weight is rapidly added
without allowing time for chemieal or physical ehanges in mortar,

The scientific investigation of cements of all kinds is at present elaim-
ing considerable attention, and its results are to some extent beeoming
manifest in the eare’shown by manufacturers to maintain and, if possi.
ble to improve, the quality of their products.

The subject of properly testing and comparing the different kinds of
cement in use is, however, one to which more attention might well be
given by competent and unprejudiced anthorities,

Imports.—The following table gives the imports of cement at New
york since 1877, The statement for New York was taken from the
Kecord and Guide : :

Tmports of cement al Now York, in casks of 400 pounds.

From | From En- Total Cost on Total
¥ Great can ok r
i s Brlr:nn. on? enb. vhisks. - value,
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brands ; but it is also true that a considerable number of the imported
articles ure in turn superior to the Ameriean.

The works at South Bend, Indiana, manufacturing Portland cement,
have been obliged to add to their facilities in order to supply the in-
creased demand for their produet, which seems to have steadily main-
tained its good standard of quality.

A considerable variation existing at present in the modes of testing
cements is unfortunate, and makes it very difficult to arrive at a eorrect
conclusion in all cases as to the comparative merits of different articles,

The following deseription of the process of manufacture used by the
American Improved Cement Company at their works at Egypt, Penn-
sylvania, is taken from a paper by Mz, R. W, Lesley, and read before the
Engineers' Club, at Philadelphia :

“The material used in the manufacture is a hydranlic limestone or
cement rock containing the proper chemical ingredients. The process
is briefly as follows: The raw rock is erushed and ground dry, The
powder thus formed is run into 4 mixer, when a small proportion of
piteh and water is added. The moistened powder is then passed throngh
a pair of heavy rolls, having matched egg-shaped cavities, which mold
it into small eggsand deliver these latter in front of the kilns, avoiding
all handling. These cggs ean be used the same day in the kilos if nee-
essary, whereas under the old process the same stage of manufacture
required weeks, a manifest advantage, to say nothing of the immense
saving in labor, land, and interest. The form of the material, its uni.
formity in density, porosity, and size make it more easily burned,
handled, erushed, and ground, and make it a saving at every stage of
the process; while the addition of the pitch aids the uniform burning,
and, moreover, by forming pores, through which the moisture in the
eggs escapes, provents them from falling away in the kiln, which they
would otherwise do, owing to the generation of steam within them and
the formation of a ernst on their outer surfaces. This is the point
which in the old processes prevented placing the wet paste in the kilus
promptly, and which is here overcome by the use of a combustible.
By this process the foreign brands are fairly met in point of price, and
repeated tests by leading authorities here and in Europe show that the
quality of the cement made is equal to the foreign Portland.”

An article by R. J. Friswell, in the London Engineer, March 4, 1887,
gives an an account of * Ransome’s improvements in the manufacture
of Portland cement.” After describing the old process of manufacture
and pointing out its lack of economy and various other disadvantages

and defects, the author says:

" “Ttwill be seen from the above that the processes of burning and
grinding the cement are by far the most costly of all the operations in-
volved in its manufacture, and that they are beset with defects, both
scientific and practical, of a very serious nature, It is evident that if
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any great improvement is to be effected in the manufacture, the most
serious attention must be direeted to those portions of the process. It
is, therefore, to this purt of the work that Mr. Ransome has directed
his attention. Taking as his gniding principles economy of fuel, space,
and labor, he has devised the following process:

#The ¢slarry,” prepared by any one of the methods now in use, is
dried on a floor heated as usaal, or by waste gas from subsequent proe-
csses. The soff, friable, and easily erushed blocks are now reduced to
coarse powder, and are then ready for burning. The old kiln is totally
abolished, and in its place a eylinder of boiler plate is used. This is
lined with good refractory fire-brick set in fire-clay, and about every
fourth row the bricks are set up on end, thus producing a number of par-
allel longitudinal feathers or ridges extending completely through the
cylinder from end toend. The outside of the cylinder is provided with
two smooth rings or rails of iron. In the center a third rail is wronght
into teeth, in which a worm is rotated at a slow speed. The two rails
rest on friction rollers, and the whole cylinder being set at an angle
with the horizon, is cansed to rotate slowly. This construetion, though

appearing somewhat formidable, is in practice extremely simple, and

similar machines, known as ¢ black-ash revolvers’ or ‘revolving blaek-
ash furnaces,’ have long been and are now in daily use in alkali works,
The cylinder is mounted on the top of a brick-work ehamber divided
by interior walls of bricks. The two outer chambers are filled with
bricks piled in loosely, chequerwise, 50 as to present a large surface,
Supposing a cylinder to be started, the operations will be described.
A gas-producer being in working order aud delivering its gas at a reg-
ular rate, it is lighted and the flame passes throngh the cylinder, which,

in the courte of a few hours, attains a white heat. The waste haat

from the revolver lias also passed through and heated the right-hand
division of the generatar to a bright cherry red. A shunt valve is now
opened, causing the waste gases to pass through the left-hund regen-
crafor, while the gas from the producer is caused to flow through the
heated right-hand chamber, and thus arrives at the mouth of the re-
volver already intensely heated. The result of this is that an imme-
diate economy of fuel is produced, and to avoid overheat it will be
necessary to reduce the gas supply. During the whole operation the
air necessary for combustion is also heated by passing down a sep-
arate divigion of the regenerator, where if receives hieat from the walls
of the outer compartments. As soon asthe right-hand chamber begins
to cool, the furnace-man reverses his shunt valve, and the fresh gas is
turned through the hot regenerator, while the waste eombustion prod-
uets are heating that which has cooled down. The effect of this method
of working is to return into the furnace the heat which in ordinary
methods of work goes up the chimney. No startling innovation oceurs
save in the application of the method to cement making, Regenerative
15 n B 36—36
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furnaces are in use all over the world, and an intelligent furnace man
will learn how to manage onge in a few hours,

“We have now to turn our attention to the cement, which, taken from
the drying floor, we described us erushed to a coarse powder. The pow-
der is lifted by any convenient mechanical arrangement to a hopper,
placed at the upper end of the revolver; from this it falls in a steady
shower through the flame to the lower side of the eylinder, and lodges
between the feathers. As the advancing side of the eylinder rises it is
lifted until the feather attains such an inclination as to shoot it off
again through the flame to the bottom once more, but, owing to the in-
cline, several inches nearer to the lower end. As the revolver moves
on, this operation continues again and again, the powder is constantly
lifted and shot through the flame in showers, gradually getting nearer
and nearer to the lower and hotter end of the ¢ylinder, until at last it
fulls out info a receptacle at the lower end. In practice it is found de-
sirable to rotate the eylinder-at such a rate that any given particle of
cement takes about thirty minutes to travel from one end to the other,
during which time it has been lifted and shot through the flame about
fifty times.

“The powder has now arrived at the ontside of the furnace, and hav-
ing been delivered onto a floor to coal, is at once ready for grinding;
that is, it is in the same state as the clinker after being seven days in
the kiln. Unlike cement elinker, however, it does not consist of lumps
weighing from 14 pounds downward, and as hard as granite, but of a
coarse sand. Nor does it consist of an overburnt skin, a properly
burnt inner portion, and & possibly underburnt center; but if the op-
eration has been properly carried out; each fragment has been heated
to exactly the proper degree. Again, the fuel used is gaseous; conse-
quently no mixture of coke ash has taken place, and the cement is
really what it profasses to be.

“The next question to be considered is the economy of fuel effected
by the use of gas-producers. Instead of consuming coke, these require
only to be fed with slack, coal dust, or anything that will burn, fed in
at intervals through a hopper, A two-cylinder works would require for
its daily service probably one gas-producer capable of converting abong
6 hundredweight of slack per hour into gas.

% Mhese producers are chambers of brick-work in which a portion of
the fuel burning converts the rest into gas, a small jet of steam being
blown in,

¢ The results derived from this plan of gas firing are: (1) Pogsibility
of working with regenerative furnaces, thus saving all heat passing from
the revolver ; (2) use of about 3 hundredweight of cheap slack per ton
of cement instead of 7 hundred weight of coke; (3) complete combustion
of all fuel, the steam injected being decomposed by the red-hot cinders,
and producing carbonic oxide and hydrogen; (4) the cement is kept
entirely free from fuel ash,

’
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“Tn addition the revolver gives us the following advantages:

% (1) Economy of space, two revolvers with their appurtenances, and
one in reserve covering 900 square feet, turning ount the same weight of
cement as eleven kilns covering 4,400 square feet;

¢ (2) Continuons working day and night;

#(3) Leonomy of repairs which are simple and cheap ;

“(4) Less frequent need of repairs, as the continuous heat involves
no racking like the alternate heating and cooling ;

% (5) Economy in first cost; e

#(6) Economy in grinding, a granular sand being produced instead
of lumpg of elinker, whereby crushers are quite abolished, and the wear
and tear of the millstones greatly reduced ;

#(7) Economy of hand labor. Revolver cement can be handled on
the American elevator system ;

“(8) Improved quality from (@) non-mixture with fuel ash; (b) neither
over burning nor under burning ; :

“(9) Increased control over the quality of cement, it being possible
to stop, increase, or diminish the flow of ernshed slurry and to vary its
quality at any time;

(10) Fewer losses by accident. The ordinary kiln once charged and
fired must burn ont, whether charged wrongly or rightly, while, as
before stated, any error in material can be‘rectified in a revolver as
soon as discovered.

(11) Perfect control of temperature ;

“And, lastly, power of varying the temperature according to the nat-
ure of the material.

In addition to the method of burning just deseribed, Mr. Ransome has
introduced another improvement, which, however, is available only in
certain distriets. This is the introduction of a new material in cement-
making in the form of blast-furnace slag.”

Mr. Ransome’s experimental furnace is at Grays, Essex, England.

A new cement, known by the name “ Cement de Paris,” has been in-
troduced in France, the inventor and manufacturer of which is M. Val-
lin, the director of a French cement works, the Gypsine de la Gare.
M. Vallin, instead of erushing the material after burning, does so be-
fore placing it in the kiln. A erashing mill breaks it into small pieces,
which are automatically conveyed to a vertical-cylinder mill; whence
they issue ground to powder. This is in turn again aatomatically
placed on sieves, which sift it into pans or kilns heated by gas. A se-
ries of inclined plates, having a gyrating motion, agitate the powderin
each of the pans, and thus render every particle of it amenable to the
action of heat. Finally a mechanical arrangement conveys it to sacks,
which a man fills as the powder arrives. The whole operation is thus
continuons and automatic, which of itself is a great advantage. But

. still more important is the fact that all the particles of the cement are
; thoroughly burnt.
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Rocky Mountain division—Hydraunlic cement of fair quality is made
in Denver, Colorado, from materials obtained in the Great Hog Back,
near Morrison. The Denver company sells all its produet to the Den-
ver and Rio Grande and Denver, Texas and Gulf railways where its
use is perfectly satisfaetory.

The capaeity of the works was enlarged during 1886, and the sale of
the cement will be extended as much as possible. Cement has also
been manufactured to a small extent at Canon City.

Pacific coast.—No cement was made in 1886 in the Pacific coast di-
vision, the small production in Oalifornia having ceased altogether.
The imports at San Franecisco for the year were 159,000 barrels, having
been the largest in the history of the trade. The consumption of this
article on the Pacific coast, confined mostly to the city of San Fran:
cisco and vieinify, has largely increased of late, owing to the construc-
tion there of numerous cable railroads. Prices in San Francisco at the
beginning of 1887 ruled as follows:

Prices of cement in San Francisco Januwary 1, 1887,

Per barrel.
LT e e L D e e e S A i $32. 00 to $2.25
Portland ..cvvnemees s b 300to B.75
Dyekerhoff Portlamd .oocvncicnaniians 3, 60
[ 03y s L G e R S S e e e e S e S g R 5.25

The imports of cement at San Franecisco have been as follows:

Imports of cement at Saw Francisco.

Years, Barrels,

New developments.—Most of the well-established eement works have
been preparing for an increased output during the present year by en-
larging to a greater or less extent their facilities for production. New
worlks have been established at Erin, Tennessee, for the manufacture of
natural rock cement, and at Birmingham, Alabama, $100,000 have been
invested in a4 project for the manufacture of cement from blast-furnace
slag,
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and from all indications will increase markedly more in 1887 than

the part of consumers to investigate, test, and compare &Um
in general use act as keen stimuli to manufacturers in putting
eir best efforts to maintain and to improve if possible the qual-
articles put upon the market. It is gratifying for those W
d in this industry to note the progress made not only in the improve-

als which is rapidly being gained, and in the care taken in
d handling these materials so as to secure the best results.
The use of ornamental brick and tile is generally on the inerease, but
a few building centers there is a tendeney toward the substitution of
work in stone for a free use of manufactured clay products. The
statement applies of course only to the finest edifices in the eree-
which expense is not a controlling factor.
pereentage increase in the production of pressed brick is about
as that of common brick, and the production for 1886 is es-

orted, but in a number of localities south and west there
 during 1887.

rity seems to be markedly on the increase. The prod-
p and Washington are extensively used in the prim:ipﬁi

5 their great hardness and beautiful cherry-red color

an unfailing demand at prices mhfghastoaﬁnﬁt

the finest buildings. :

of ornamental or molded and enameled brick,

the pninnipal eeniaer of pmdmﬁon being, as hereto-

f processes of manufacture, but in the increased knowledge of

258,000,000, The sources for the best products remain as
ns that the production of pressed brick of very fair quality
and Trenton pneuad brick are sold all over the country
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Itésumé of briok production in 1356,
Estimated |Increase
production | over
uring 1886, | 1885,
L — —
Fer eent,
New York... AL e .'..é-.(.-..--..,_..-...... e e 962, 000, 000 18
from which the New York Whﬂ%ﬂm |1 wum.&?ifm.
The area inclded in this estimate covered the Hudson River district,
WMM&\IM'J@,WM&M& o o
S e e S I~
! excond oo
ﬁmﬂsmmm kkwiimﬂmmlﬁ‘gmr-
Columbng, Georgih .« .o mverasrenzanscss P o Je e 5, 000, 000
¥ Phe bitole produneda thie sily aveussi Tgeliy toho extaub o absutiwe: '
thirds of Wﬁn betnz us
Miacop, LI T was very littlo in advauce i &,
e : -aﬁkwum"";w o Floride. I
AMW“”" Ty e
hﬂ_ shippod to Florida ', but also to a less degree to Alabama
oh Alabamp 10, 000, 000
gaﬁ?‘cmno hrmr{nth mﬁﬂiﬁgﬂymeﬁaﬂmnﬁ ammh- ) R
th & for a still output d 1887
| m'mx Foe B i "
l!nnmm', 11, 500, 000 =
mpoﬂionoﬁhispmﬁuﬂmnﬂppﬁhm Dnnmwyull
m'l.ng :
: Saatm | 10
| aon 000000 | 31
uring ma‘g new ymh Wero establibied and tho outlook for 1867 ix most
'Uthmn.?m ols. . 3,000,000 126
haﬂnlgion th the brick pm&nmanﬁnz 1680 ‘must e added ln.muun
T L S e R e i AR S e o 9,000, 000 £
vmammmuwmnhnpmhnﬂdm;m S
e mumﬂ.nopndnu'if Siesrrisrerir s ssnsss sreneresrrersd|  AODR000 ] s
Annu. Indiana e VBB s
l[kur:.wmm bmmmdchhﬂxlab‘lndmuﬂ. 4,000,000
mmlhﬁhnom“mhm e ca ey T LTI m.m.mu
Thnu-ikuw‘hiehmnmﬂ d.m.'lug' ........;.‘;ﬂh m Euur-' e ib
tailed the output lhoym.
Zanegville, Olin A 12,000,000 |euiisess
nm.t;mdmurwmmmqummkum
ns
in another nﬁhnm ?HME u& mfu!
ll?lg'l’ m: Inrger. el
Omaha, Nebraska -\ 75, 000, 000 o
Tluhﬂnktnda hulunnvmwﬂv?ldndnmudﬂnmmmm
in anticipated Tor 1887 The brick hres now yards
S ot i 10,000,000 | 33
gtk SRS fitviaies S o
The manufacture of brick has been in & mmwﬁ condition during the
year, the amount uced being about double that of 1835. Three
were hed during the year. The principal markets
#_ t,hnlmllﬂuuzuih. in these cities the demand for
IR o et el o] 05,000,000 [....ooce

Firebrick—The demand for firebrick during 1886 has been gener-
ally better than during 1885. To meet this inereased demand many of
the larger producing establishments have been obliged to force old
facilities and in some cases to enlarge them. Furthermore a consider-

able number of entirely new planta has been erected.
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ever, the following aceount of a bed diseovered at Socorro, New Mexico, -
is interesting on account of its situation and the ease with which the
clay, which is of very fine quulity, is taken ont.

This deposit is about b miles east of Soeorro, A road of easy down
grade leads from the bed to the town and also fo the main line of the
Atehison, Topeka-and Santa I'é railroad.

The deposit is in the form of a uniform vein from 7 to 15 feet in thick-
ness inclosed between walls of hard siliceons roek in places. It erops
out in seetion for about 1,000 feet of surface. Its main inclination, as
exhibited by a sectional view of the outerop from the highest to the
lowest point of the same on the surface of the ground, consists of about
1footin 20. It is now being developed by a tunnel starting from the
lowest point on the vein and ranning on an up grade into the hill

“The product is un ot onto the dump by gravity, requiring therefore no
lLioisting power. Direet enfry can be made into the body of the vein
at any or all points along the outerop. The vein eould hardly have
been formed by nature more advantageously for economical development
and mining. The clay is semi-plastie, refractory, and very similar to
the celebrated Stourbridge clay of England. Tt contains no free siliea,
and is remarkably free from the impnrities nsnally fonnd in the purest
and best fireclays. Aside from o small percentage of organic matier
and moisture, it is virtually pure silicate of alumina, It Is elaimed
to be good compared to other American fireclays for extreme refract:
oriness o the action of the metals and their oxides under high tem-
peratures.

When first mined it is soft, waxy,and of a black color, hut after
weathering a few days it becomes bluish gray in color and can then be
reduced to an impalpable powder readily and eheaply in almost any
grinding mill, and as it contains nothing of a grifty character it effects
little or no wear of the grinding parts.

Colorado.—~During the year 1836 the manufacture and sale of five-
elay and its products did not very materially increase. The elay pro-
duced near Denver is of the most satisfactory eharacter; and is gener-
ally uged in preference to foreign manufactures. As stated in previous
volumes of this series, the elay is mined near Golden, 14 miles west of
Denver. The quantity is practically inexhaustible, and as it is as good,
if not better, than any clay fonnd elsewhere in the Rocky mountains,
there is little prospeet of opening other beds.

The principal manufacturers of fireclay products ave the Denver Five-
clay Company and the Denver Firebrick Company. These companies
report the following produetion in 1886 :
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the same class of goods manufactured in this conntry was, in round num-
bers, £5,000,000; the value of the decorated ware produced amounted
to §3,000,000.

A comparison of the figures for production in this eountry with those
representing total consumption shows that about 80 per cent. of the
total consumption of staple white goods is supplied by the American
producers, while a little more than 40 per cent. of the total consumption
of china and poreelain, decorated and not decorated, is the result of
home production.

The following table gives the imports of pottery products since 1880 :

Earthemeare and china impbried and entered for conswmption in the Uniled States, 1830 to
1886 ineclusive.

Brown Other earth-
carthen and | Ohins and | China and

Fiseal years ending June 30— pnmﬁmﬁut decorated por| sto}x‘w. or Total.
COmInoen o ’
stone-ware. decorated. velain, glﬁﬂcd,a:{c .

18R] o conncasneasnrerecnsassanns 27, 586 321, 259 1,621,112 4,413, 309 G, 883, 826
1882 36, 023 316, 811 2,075, 708 4, 4338, 237 G, 866, 770
S RS R S DE S 43, 864 368, D43 2,587, 545 5, 685, 709 8, 06, 001
1884 u: ~ 50, 172 082, 499 2, 664, 931 666, 505 4,863, 407
IBBG L s it senesaauiauzaads 44,701 823, 4 2,834,718 063, 422 4, bufi, 1756
- SRR S e R T T 49, 154 807, 45 2, 067, 038 1,024, 235 4, 834, 082

An examination of this table shows that while the figures for china
and porcelain, decorated and not decorated, have decidedly increased
sinee 1880, the figures for “other earthen stone,” ete., 4. e., staple white
goods, show a falling off since that time, the decline being most marked
in 1884, In other words, the bulk of the ware imported up to 1880 con-
sisted of plain goods, while at the present time about three-fourths of
the imports are French or German china and English decorated ware.

These facts indicate not only an advance on the part of the American
producers, but also markedly improved taste on the part of consumers
in the United States. This disposition to use the finer grades of pot-
tery ware dates back to 1876, and is believed to be a resulf of the Cen-
tennial Exposition. English manufacturers, discovering that there was
little profit in competition with American potters in the production of
plain whife ware for consumption in the United States, made special
efforts to create a demand for the various grades of fine decorated pot-
tery. The American producers are now endeavoring to keep pace with
the new departure, and their efforts are becoming more and more sue-
cessful. :

No serious labor troubles in the pottery industry have occurred dur-
ing the year, and workmen have been kept in most instances fully em-
ployed, producing an output probably exceeding that of average years.

In improvements of machinery, a little has been done during the year,
but it has not been one of marked advances in this branch of the in-
dustry. B



ton,or in all$33~1,600 Omdsk'_, ;
 is a mixture, consisting chiefly d! qmrtz sn.nd am!
r pure kaolin. The latter is separated by washing, There
for the crude mixture above described.
the fiscal year ending June 30, 1886, the amount of kaolin
18 14,183 tous, a gain of 3,557 tons over 1885.
veries.— At Lima, Delaware county, Pennsylvania, a bed of
discovered in Oetober, 1886, The deposit is reached after
about 10 feet of material above it, and extends, according to
ations thus far made, to a depth greater than 31 feet from the sur-
6 ground; the exact depth is not known. Theinvestigations
which have been made are not sufficient to justify any
ents as to quality or extent, but during the summer of
tests are to be made.
les south of Bodie, California, there is a bed of what is
olin, but whether it is sufficiently pure for pottery use, tests
made do not show. The deposit was diseovered in 1884, but
done towards testing or utilizing it until 1886, and even as
made are insufficient to admit of any very promising state-
regard to it, although it would probably well repay thorough

Edwards county, Texas, a company was formed for the

tnf kanhn deposits in that region.

lin mines at Valley Head, Alabama, were recently sold
, which proposes to erect a mili for washing the prod-

‘character of the clay at this peint has not been re-

enwares.”—The produets included under the name por.
es are severally as follows: Terra cotta lumber, brick
ottery, and holtzstein.

( nel;s obtained by mixing with water, pressing, dry-

secure preducts of exceedingly porous character,
memltha mnerties.-nt‘*bo;h brick and wood.

scted with ﬂrmgmehmm&ry clays as those nued
___is qnite oomi&emble, aml, mmver, thqr are. mt;

ferent combinations of earthy matters with vegetable
~nature of the ingredients used and the methods of

3 Skl
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is as widely distributed as possible. The produet “ brick-wood ” result-
ing from these experiments is made from surface clays, with or with-
out grit, mixed homogenously with sawdust of any kind, and fired
in the up-draft kiln of the brickmaker. The expensive heavy-power
grinding mills and costly down-draft kilns, necessary to the working
of fictile clays, are done away with in this product. It was found
that the vegetable matters contained in the dried, pressed material
were adequate as a fuel, after ignition, to bake the clay residue. This
product was put upon the market in Saint Paul in 1834,

The substitution for sawdust of straw or hay, cut into short lengths,
gave rise to a third product, known as “cellular pottery.” It is claimed
that in this material the lengths of straw used arrange themselves par-
allel with each other, and in the direction of motion of the plastic mass
through the dies while under the action of the press. The effect of this
arrangement of the straw was to produce a fibrous character in the
manufactured article, and to render possible the production of pieces in
the shape of slabs, joists, and scantlings 10 or 12 feet in length.

The fourth produet, ““holtzstein,” is the result of bringing together,
with proper subsequent treatment and firing, clay, sawdust, and cut
straw; and therefore it includes within itself the materials and the
properties of “brick-wood” and “eellular pottery.”

The valuable properties and the advantages claimed for porous
earthenwares are their incombustibility, their non-conducting power
as regards heat and sound, resistance to chemical agencies and indiffer-
ence to sudden changes of temperature, light weight with ample
strength, suseeptibility to the action of edged tools, ete.

Faetories for the manufacture of these materials are in operation in
several cities and their number is increasing. Reports from some of
these individual factories indicate marked demand for these produets
chiefly as fireproofing material in large buildings. One report showed
an increase of the original manufacturing plant, to three times the capac-
ity at first provided for.

The use of these materials in dwelling houses is at present very slight
indeed, and comparatively little is known of them by architects whose
practice consists mainly of residence construction. Most architects
who have any knowledge of “porous earthenwares ” speak favorably
of them, and predict an extensive use for them in buildings of all kinds.

Roofing tiles.—The use of tiles for roofing purposes is not very exten-
sive, and while many architects denounce them strongly as being un-
satisfactory, many others are favorable to their use, if very carefully
and skillfully applied o roofs, which must be abundantly strong enough
to sustain their considerable weight. The proper use of tile in roofing
involves, therefore, a number of items of expense, in addition to the eost
of the material itself, which do not so necessarily present themselves
with other roofing materials,

In quite a namber of cities where tiles have been tried for roofing
the climate has been found too severe to admit of their successful use,
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uplmm an«l !;he akﬂl and mreqm inappiying them &m.

_.».tba:mseqnant proc}mﬁon, which for 1886 has probably been little
an for 1885,
ue of the roofing and paving tiles imported during 1885 was
),258 ; for 1886, $80,420; i. e., a decline of $15,838. Unfortunately no
inetion between roofing and paving tiles is made in the valuation,
Terra cotta.—The production of terra cotta is mcreasrng, both on ae-
nt of increase in consumption in cities where its use is compara-
y old and well established, and beeause of a rapidly inereasing area
t m eomparatively new hut is mpidl,y gmmng in pbphlaﬁty

1386, a,nd still greater acti'viz;y in the industry may be axpeew&
g 1887 At a number of cities in the South, particularly in Ala-
and Tennessee, new establishments were either actually started
o 1886 or were contemplated for the early part of 1887. Clay
generally in the South are receiving much more attention at
an has been devoted to them for thirty years past.
tile—Increase in the production of drain tile in a number of
n States, particularly Ohio, Indiana, Illinois, and Michigan,
~and quite rapid. During the past year a considerable num-
factories has been added to those already existing, and,
tendency to establish yards intended to supply strictly
ds extending over small areas is increasing. Manufact-
now sending out perfected brick and tile machines, with
and instractions for use so explicit and definite, that persons
unskilled in such manufacture may in a comparatively short
 able to produce articles good enough to answer “their own
and those of their neighbors. As was remarked in the last
t :happens that in many regions requiring drain tile the clay
its manufacture is also found, and this fact, of eourse, ex-
ndeney to manufacture for loeal use only. In some single
the States above mentioned there are as many as twenty
ries, most of them engaged in supplying local demand. The
alue of lands supplied with a good system of underground
the States mentioned is such, that property owners can ill
such improvements when they are at all called for.

Production of drain tile in Indiana.

Fumber |
B of estab- ital Value of ands
v lf?: agﬁlyﬂl mployed. | product. | employed. M :
--mnnn..
AERo : 187
g 4 Lt
e B18 [  G58020 | 1,0 1,880
© aBstimated; evidontly too high.
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Sewer pipe—The aunual product of Ohio has been valued at
£3,000,000, that of New York at 31,506 000, while the produet of New
Jersey amounts to about MOO,M@ It is probuble that the value of
gewer pipe produced in 1886 is not far from §5,000,000, although this
estimate must be regarded as only approximative, owing to a lack of
retnrns full enongh to justify a positive and definite statement.

TMPORTS AND EXPORTS.

As will be seen from the following tables, there is a eonsiderable im-
portation of elay and its produets, espeeially china, porcelain, ete., and

‘a small export trade:
Clay imporled and ontered for consumption in the United States, 1867 {o 1883 inclusive.
Fiseal yesrsonding June 81— _ o
Quantity. | Value. | Quantity. | Valuo, | Quantity, | Valuo. l.
Liony fomw, ] Lo b
67 Mgen 25| #8118 'Msﬁff 872,904 | 75,317
i TR A B484,75 | 06 058 | 00,480
fpdo10 | 0587 L IMETE B4 045 | 85 2%
2,40 | %00 B,014.16 | 7057 | 78075
20,90 | 8380 eeaeee| 10,000.48 | 108, 14 | 106, 527
e | 2m i | g | 15ae | 1400t | 1t e
Zne) | 8440 Y2 000, 14 | 147,782 | 152 60
300,06 | 4,604 10,874. 65 | 116,507 | 121,478
73| 8007 11,799.12 | 126,738 | 131, 987
400,00 | 4,480 TL, 680, 14 | 129,016 | 186, 48
435,07 4,1:@ 9, 40874 | 9, 877 | 198871
BULSL | 4l20w | 4760 | 45272 | ®4TT.ED| BT.048 | 147,48
BR00 | 6005 | Teosies | 67,740 | 1180080 | 117,360 | 102015
207.65 | 8,207 | 0 RHT.87 054 | 12 H44.28 | 1 108, 408
nog;a7 | 1Laa4 | 13ip54 85 | 185448 | 131RL 30 | 110620 | 266,512
Lo | 140000 | 1z er0.e0 | 1 a0e | T Benan | raens | oud,a7e
Classified imporls of clay during the fiscal years 1834, 1885, aind 1856,
1844, LN 1886,
Kinds, = 3 | ; =
Long fons | Valoe. | Loug tons,| Vilue, |Long tuus,| Valoe
‘(;Btlhl?ﬂnyurkn.oli.n.............. 10,012 | $1a1,003 | 10,020 | 963,722 [ 14,163 | $110,452
alller:
Unwronght 1,021 | 85,990 e | Ge 0| 1,807 | B9, 626
Wrotght ... oo | 2040 f&ms 365 | o008 B | 2412
Total........ el 0080 | Bapen | 23018| 100400 | 20,808 [ 234,27

Building brick imported and entered for consumption in the United States, 1868 to 1886.

Fiscal years snding Juno | uyniiy, | Value, || Fiseal years ending 7% | gapntity, | Valus,
ya— =o=_s== ([ jmeston
! 25,170 G166
i i, 00 | 8002
5,575 11, 150 8,188
0, 482 701 7,968
3078 L3000 | 120
Nise: i 3,147 0,219,441 | 10,481
Ty punsnteaet [0 Tl B

‘@ Clasaad a8 * brick other than firebrick."
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