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STRUCTURAL MATERIALS.
By H. 8. SPROULL.

From a few séctions of the country reports indicate some falling off
in the production of structural materials, but generally there has been
a gain for standard deseriptions, and oecasionally of very decided char-
acter, The losses appear to be due to local influences alone, having
no further bearing, while the increase may be accepted as a fair reflec-
tion from the entire country. The prime factor, leading to a fuller
production, was the low ruling cost of material, which presented an
attraction for consumption, and led to larger investments in real estate
improvements, especially in tae larger cities and their suburbs. Some
increase in public works and improvements has opened the outlet still
wider, and promises additional expansion. Notwithstanding the con-
siderable increase in quantity of material produced in 1885, the value
only exceeded that of 1884 in a few instances, and in some cases ran

" rather behind, as the result of the lower values brought about by

various influences, as will be explained farther on. The profits of the
manufacturing interest have naturally become somewhat curtailed, yet
rarely to a serious extent, and there is very universal testimony to
warrant the assertion that no attempt has been made to balance the
shrinkage in price by lowering the grade of the product; but, on the
contrary, every reasonable effort was put forth to enhance the quality
and attractions as an additional stimulant to consnmption.

The absence of complete and anthentic records of production is strik-
ingly noticeable in respect to all structural material proper. In a few
cases the difficulty might be overcome by a systematic and unanimons
action of manufacturers, but the scattered location and crude methods
of the numerous small concerns engaged in the industry precludes the
possibility of giving statistics of actual resulfs, and estimates must
therefore be depended upon. No estimates have been accepted, how-
ever, until consultation and comparison of views with responsible
sources of information confirmed the amounts assumed; and the fol-
lowing reports may be considered quite as near positive records as it
is possible to obtain with the means now available. Manufacturers
and producers generally, however, are becoming impressed with the
value of reliable figures, and through trade organizations or co-opera-
tion with the statistical departments of the States concerned in the
production, it may become possible to secure a comprehensive record.
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In the iamparation of this i'eport, statistics have been quoted from

the United States Burean of Statistics; the annual reports of indns-

trial and statistical bureaus of most of the States referred to; from
responsible trade journals published in various sections of the country,

and from private records of the most reliable character. Information

has also been obtained through the courtesy of Mr. Thomas B. Baneroft,

chief inspector of mines for the State of Ohio; Messrs: James M. Swank
and L. E. Schlauch, of Pennsylvania; Mr. J. B, Speed, of Kentucky; the

Buffalo Cement Company; Messrs, George W. White and Jerome A,

King, of New York City. The report for the Rocky mountain division
has again been furnished by Mr. F. F. Chisolm, and that for California
by Mr. C. G. Yale. )

BUILDING STONE.

Present status—The value of the building stone quarried in the

United States during the past four years is estimated as follows:

Years. . Valne.
|l eSS S e e R R $31, 000, 000
W Tt ot g e Y e s 20, 000, 000
BT e T 19, 000, 000
T885: s i i i e e 19, 000, 000

Preparatory to making the foregoing estimate for 1885, a wider expanse
of territory was bronght under investigation and a more thorough form

of inquiry adopted than in 1884, with no better results in obtaining posi-
tive data. Indeed, the generally ambiguous and evasive replies to re-
quests for actual figures forcibly indicated the absence of method among

the majority of producers for compiling and preserving records of their
output, and that in conjunetion with almost insurmountable difficulties

in the way of knowing and reaching all sources of supply, led toan early

abandonment of the effort toward exact results by this means. Com-
munication with numerous producers, distributors, and consumers, how-
ever, furnished valuable hints and suggestions from which an estimate
corresponding with that for 1884 was fairly warranted, and $19,000,000
may be accepted as the nearest approximation to the value of the pro-
duction for 1885, of which the available sources of information will ad-
mit. In adjusting the influences existing during 1885 it was found that
on one side must be placed evidences of an increased output in many
sections, and especially when tributary to some of the large cities of
the interior; the opening up of new quarries; and the fact that a certain

. amonnt of surplus production was submifted to as a means for keeping

desirable labor busy and contented. In opposition were to be found,
several important localities showing a considerable decrease in con-

sumption, and an almost universal admission of a lower value. While




ey

STRUCTURAL MATERIALS. 391

the aetual amount of stone quarried may have been larger than in 1884
its value was no greater, according to the best authorities.

Not even an estimate can be ventured upon regarding the proportion
of the numerous varieties of stone used, and probably there was no
important variation from the previous year, yet granite and some of
the harder deseriptions of sandstone increased slightly in faver and
the brown stones have fallen somewhat further into disrepute. The
latter has been most marked in connection with the coarser varieties of
brown stone quarried near and used in some of the prominent seaboard
cities, where the severity of the weather requires something that will
show more positive and longer resistance to defacement and disinte-
gration. An importation of Scotch stone of light color and good prom-
ise as to durability has found some favor in that connection, yet quite
as desirable and probably a better quality could be obtained from our
domestic quarries, especially those located on deposits of refractory
sandstone and the highly siliceous limestones, ete., all calculated to de-
velop an extreme degree of durability and maintain a uniform shade.
Probably the most reliable returns obtained from the question of pro-
duction were those given for bluestone. It,in common with the figures
for all other stone, is an estimate only, yet the result may be accepted
as approximating closely the amount actually quarried. About the
entire supply is taken from deposits in the State of New York, with
the city of Rochester on the western boundary line of the working
field, the Hudson River on the east, and thence running down into the
Lehigh and Wyoming sections of Pennsylvania, an area, in connection
with a few smaller and unimportant sources of supply, producing in
1885 some 250,000 long tons with a quarry value reaching $2,000,000,
quite a falling off from the product of the preceding year, as will be
seen in the annexed table. The valunations are included in the general
estimate of the production of building stone.

Quantity and value of bluestone quarried in the United Stafes in 1884 and 1885.

Years. Quantity. | Value. l
1
Long tons,
1. S L P P e 300, 000 500, 000
Ve RS 250,000 | 2, 000, 000

New sources of supply.—Information concerning new sources of supply
is not abundant, but the condition of trade in building stone washardly
caleulated to stimulate unusual effort toward development. In Vir-
ginia the quarrymen have opened up a few new beds of granite con-
tignous to old workiug ground and showing no really new qualities.
Between Richmond and Lynehburg the available supplies are becoming
greater, and during 1885 a very fine quarry of brownstone was opened
at Midway Mills. New Hampshire and Connecticut have added some-



* marble and brownstone, but no active measures have as yet been takeit ]
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what to their productive capacity. The production in Pennsylvania is
increasing slightly, and just at the close of the year another gra

quarry was opened near French Creek IMalis, Chester county. AtRo
field, Kentucky,an odlitic limestone has been further developed, sho
stone of exceptionally good quality, comparing favorably with the P
land odlitic stone of England. An extensive plant has been erected an
the necessary rail connections made in order to place the stone upon the
market. Considerable prospecting has taken place in the western and
southern States, and some valuable quarries of building stone locata&.

to utilize the supply, partly owing to absence of proper transportatdm
facilities. An excellent building stone is reported in the southeastern
part of Minuesota, of bright-red color, and is called * Minnesota red-
stone,” but no‘detailed deseription has been forwarded.
 Rocky mountain division.—A bed of remarkably fine marble was
opened during 1885 on one of the branches of Rock creek, Gunnison 1_~
county, Colorado. The marble was made the subject of a special ex:
amination by the Union Pacific Railway Company, and all tests of its
quality proved in the highest degree satisfactory. There is an abun-
dance of the marble, but itis so difficult of access that it was found im-
practicable to attempt the development of the district. Marble of fair %
quality is found on the Upper Arkansas, near Grand Junetion, and n\t
other western points, but is nowhere mined or worked.

BLATE.

Production.—Slate deposits are known to exist from Maine to Michi-
gan and from the Saint Lawrence to the Gulf States, but actaal devel-
opment is confined to comparatively few localities. Maine, Vermont,
and New York produce moderate quantities, and small beds of very good
slate are worked in Michigan and Virginia, but the great bulk of the
total product of the United States comes from the immense quarries
sitnated in Lehigh and Northampton counties, Pennsylvania. In the
latter section over three thousand men were employed in 1885, mostly
of Welsh and English nativity, and the result of their labor was a lib-
eral increase in the product. The bulk of the manufacture isin the
form of roofing slate, which is distributed over the entire country, and
a fair proportion finds a foreign outlet. Various sizes are made, tomeet

“architectural designs and other requirements of the trade. They are
sold in ¢ squares.” A ¢ square ” is 100 square feef, weighs G00 pounds,
and covers the same area as 1,000 shingles. The cost, delivered from
the quarry, ready for ahlpment in 1885 was 82.50 to $3.75 per square,
against $3.50 to $4 per square in 1884. The scale of wages paid at
quarries, in 1885, was as follows: Splitters, 18 to 20 cents per hour;
blockmakers, 15 to 18 cents per hour; laborers, 10 to 13 cents per hour.
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Production of reafing slate in all sections during the yoars 1884 and 1555,

[Squares of 100 sgnare fest aarh.)
Seetiona, @ 1884, 1885,
Ban, mdrwhgylmgimremylmis.-. AT T TS nevasanass| 195,505 190,832
Slatington section, Pennsylvanis .....vvuveans weiesesanas| 104,000 | 108, 000
Vermont SN tesea 5 130, 000
MBI ..o lnes Siaviesuwal 41000 a4, oo
Chapman's vasseisaas] O9400 26,
Peach Bottom . S Ak 10, 000 14, 500
v‘hl?ﬂﬂ i i . 4 000 17, 300
P e e P R R S e e S R B e e L ] 10, 000
DAY e e L e e e e i e T b e i AR DO (580,960
Total yearly production of roofing slate from 1879 to 1885, inelusive.
#Hmme:e
o8 per
Years, Number of | Jooare do- | Value.
BQUATES. | Jivered on
cars,

1880 ..
1881 |

1853 .. e TR
1884 .. %1.85 |81, 851, £66
1885 .. 3.0 1, 648, 467

Towards the close of the year a fine bed of slate was discovered on
Fremont island, Great Salt Lake, Utah, and after a careful examina-
tion of the quarry by experts a company was formed to develop and
work it. The production will find a western ‘market at a great saving
in transportation charges, and no doubt will stimnlate consumption.

Condition of the slate industry.—The slate quarrying indostry of the
country during the years 1884 and 1885 was, through various influences,
suffering considerable depression and afforded littie profit to the pro-
ducer. A steady shrinkage in consumption, very active competition to
secure such opportunities for the disposal of supplies as could be found,
and scarcely any modification in the cost of produection, were, in brief,

the dominant factors under which the trade labored. There was nothing

to indicate that roofing slate had lost favor, except in some of the cities,
but accumulations of stoek earried over from former seasons and a di-
minution in the erection of buildings upon which a covering of slate
appeared to be an absolute necessity, placed the guarrymen at a de.
cidded disadvantage when attempting to dispose of the new output.
One of the greatest checks to the demand was caused by general re-
trenchment in the matter of railway constraction, improvement and

~ repairs, since depots, {reight sheds, engine stables, efe., during active

periods of increase in railroad property, form a most liberal outlet for
roofing slate. A cnrtailment of production was difficult to accomplish,
except at the risk of still more disastrous results to the producer.
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The labor employed in the quarries must be peculiarly sklllad and
not readily be replaced, a fact that induced the policy of keep
men at work, and forcing a sale of t_h_e product rather than of shuf
down entirely, and this was carried out with no fairly compen
modification in the rate of wages. ’l‘hus, without securing mu

“vantage on the cost of produetion, and being ecompelled to follow a
declive in the selling price during 1884, the margin of profit to the
ducer lias been exceedingly small. Tile for roofing purposes
used to some extent, but eannot be considered as a competitor with s
owing to the non-absorbent qualities of the latter, and general sb
withstand the elements.

Erports.—For many years roofing slate has contributed a fair
tion to the export movement of the United States. During 1876
1878, and partially again daring 13580, Great Britain and the co
became very liberal customers, not the least remarkable feature ol
trade being shown in the shipment of several cargoes direct to W
ports, thus practically selling at the very door of England’s great
of supplies. Sinee 1881, however, the European demand has about :
disappeared and left shippers dependent upon the custom of Soi
America, the West Indies and Aunstralia, the former two countries
quiring small amounts, but the latter affording quite a marked ot
Indeed, the latter trade increased very rapidly during 1885 as a r
of the uucommonly low prices ruling, a large proportion of the sto
having been sold and delivered on the pier alongside of vessels
per square, and in some instances at 23 cents per square low
basis npon which it was found possible to compete with England in
own colonial market, and also to farnish a vent for the enforeed surplus
production of this country, to which reference has before been
No general record of the export movement is obtainable, but pr
90 per cent. is shipped from the port of New York, and as the
for that point were perfected under careful compilation they

Years, Tons.

i
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Slate is not confined to its use as a roofing material by any m
but, ou the contrary, is probably more universally used than any
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stone. In composition and texture it is- admirably adapted to the re-
ception of carved and molded desigus, is susceptible of a high polish,
and possesses great power of resistance to the principal destructive
elements, besides having the additional merit of wide range of color,
embracing black, dark blue, purple, purple-clonded green, gray-clonded
green, light green, and a clear, bright red. The scope of consumption
is rapidly expanding, and among the uses to which slate is applied the
following may be enumerated: Flagging, flooring, floor tiles, molding
for tiles, vestibule trimmings, slabs, ete., wainscoting, mantels, hearth-
stones, steps, risers, platforms, sills and lintels, turned balusters, laun-
dry and bath tubs, sinks and wash trays, meat and water tanks, refrig-
erator and cooling-room shelves, cistern linings, brewers’ vats, mangers,
butchers’ and eurviers’ tables, bar fixtures, billiard table beds, urinals,
school slates and blackboards, countertops, vault work, grave linings
and covers, and.memorial tablets. Of the above no record of produe-
tion or value can be obtained that would prove at all useful as a basis
for estimates. Possibly a faint idea of the proportions devoted to these
various uses might be obtained from the production of the Slatington
gection, where, besides an output of 108,000 squares of roofing slate,
there were also made, in round numbers, 39,900 cases of school slates;
31,850 pieces, or 1,430 cases, or 27 carloads of flagging; 5,900 cases
blackboards ; 30 cases mantels and hearths, and 47 earloads of sawed
and shaved slate. The export of manufactured slate has also proved a
significant item for several years past, but it is generally understood
that the stock handled on foreign orders was composed almost wholly
of school slates, with possibly an oceasional parcel of mantels and
hearths. It is again necessary to rely upon the figures of the port of
New York as an indication of the exten? and progress of the business
with foreign countries, but the annexed tables represent a very large
proportion of the entire shipment of the United States.

Ezports of manufactured slate from the port of New York, 1876 to 1835, inolusive.

Years. Cases. Valne. ] Years. Cases. Value.

10, ﬂlg $87,500 | T4, 414 $62, 100

867 68,447 | 14, 625 68,150
13, 274 85,215 8 943 40,674
17, 605 74,251 12,180 53, 021
15, 674 76, 700 10, 578 49, 905

Ezxports of all kinds of slate from the port of New York, 1876 o 1885, inclusive,

Years, ' Value. Years, Value.
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TImports and exports of building stone.—The following tables show

extent of the for foreign commerce of the United States in marble
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other stone:
Marble imported and entored for consumption in the United States, 1867 to 1833, inclusive.
3 F : ; =4
M | BE B2 [EE | B - : >
SRR S
S5 |g= |Ee 1= 1§e | Sy |
Fiscal years end- 'S-g' '?,‘E .§§ iR "§".& - e g"ﬂ: %
fing Famo $0o Eg 'E*SE g3 5c8|acE) o e 2
_o: -::r:g ,UEE, ,1:1_‘:;5_ wjg ) ﬁ: E
BiEE R R D {3
& LR R R e = =
T B e e e SO B SR $102,614 | $2,510 | $31,978
1868 .. " 4,403 | 85,783
3,898 | 101,800
3,713 | 142,785
1,134 | 118,016
4,017 | 54,530
4,148 | 69,991
%:151 60, 596
1,404 | 77,208
502 | 43,815
47 | 54,857
T S
8,682 | 81617
2,011 | 71,905
Classification. 1884,
mie: x :
g;bloq!m.-wnghor arel, of il dednds = ooco oo L] 451 BEY
"eined marble, sawed, dressed, or otherwise, including marble slabs and mar-
blnps};irﬁmes....-..._.._ ........ S PSRl st Bl L ST 12,041
All m tures of, not speclally enumerated .ooveeeeeerionisensraniennnan 67, 820
. .
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Building stone (exclusive of marble), paving stone, and stong ballast imporied and entered
for consumption in the United States, 1807 to 1885, inclusive.

?; ' Building stone, | s’
H rorgh. i 2
§ AR I -
Fiscal years| o o : :
EII(}JJ;‘%‘_ g | g z ® z _

June ] X 3 5 7',5 £ & g 2
& = E = o 5 ™ |
| = & ® “H gln [ o -} =
= ST R s B D e
=] = & -
& & gl 2|2 & | a8l &18

BT, 810 | 366,204 |.o.oial

2850, 081 |- 16,015 | 118,770 ..

AL 408 | vunas 18,602 | &5, 864 |

R T . 19, 870 4 107, 821 |...

.| 145,759 117, 484

.| 362! e 107, 192

.| 218, 238 91, 603

| 2ig, 680 &1, 519

.| 275, aaa 10, 842

o] B16, 404 2 051

| 201, 034 4
165, £93 275
195, 44 020
73, S0l 72
76,741 2
14, 206 154
127, 476 2 813
122, 4633 1 099

3

Marble and-stone of domestic production exported from the Urited. States.

Rl ol Fiscal ain
eptember 3, Manu- || Fiseal yoars ending Manu-
until 1842, and June Rough. | ¢ ctnred. Total. Juug 30— Rough. | o tured, Total.
30 gince.
YR e s saieneuw $13, 303 l $18, 303 $162, 370 | $162, 376
1897 .. 8,605 | 8,603 111,403 | 111,408
1828, 3.122 8,122 138, 690 138, 590
1820 .. 2 647 2,047 112,214 112, 214
1830, 4,655 | 4,655 176,230 | 176,239
1881 .. 3, 688 B, OE8 1835, 267 1835, 267
1832, 8, 45656 , 465 95, 442 195, 442
1833. b, 087 , 087 135,428 138, 428
1874, 1 3%9 7,850 144, 647 202, 362
1833, 8, 187 & 687 183, 722 258, 043
1836, .. 4,414 4,414 112, 830 202, 533
18397 ... 5,874 5, 474 138,558 | 102 541
1848.. 5,199 5,199 105, (46 165, 445
189, 7,661 | 7 661 87185 | 149, 401
1840... 35, 704 85, T4 138, 0406 180, 273
1841. a8, bab a8, 540 137, €13 273, 285
. L R PR 18,621 | 18,921 165,911 423, 287
1843 (nine months) 8 545 | 8,045 189, 795 288
1844 ... P e 10,185 | 10,136 168, 677 205, 615
1845 coneue 17,626 | 19, 626 954, 856 | 880,324
1846... 14, b54 14, 234 236,955 831, 733
1847 11, 220 917, 087 | 1,040, 653
1848 .. 29" 466 L456 | 740,017
1848, a0, 283 430, F48 574,305
1830 34, 510 430,012 | 652 963
1851. 41, 449 4009, 433 (428, 705
1852, 57, 240 413, 606 614, 430
1853, 47, (28 389,371 B41, Ho3
1854, 88, 327 415. 016 603, 260
1856 168, 546 ()80, 786 | 513, 500

o Includes roofing slate.
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Marble and stone, and manufﬁamras marble and stons, of foreign production ecpo
from the Uniled Slates, 1572 to 1833, incluxive, k'

Fiscal years ending June 30— Value, Fincal years ending June 30—

PR o | SRR e R
wae| 4,571 || 1680..

Aed g b 1T S e

Summarizing the foregoing statisticé, the movement during the ! 5
cal years 1882, 1883, 1884, and 1885 may be stated thus: :

Balance of trade in marble and stone.

Exporls.

i |

Fiscal years ending Jnne 30— Imports. ¢ qomes. I'E:‘-ﬁf'i‘ 34l
tie pro- | foreiem ntn;l:t
duetion. | produe. | PO
tion.

| eeos #a0 | eal4, 430 | 84,818 | $619,278
1,475,058 | BILGSY | 400 | 542,043
821,330 | 003,200 | 8,420 | 611,680
804070 | 513,505 | 14,408 | 327911

f558

BUILDING SAND.

Much has been written upon the proper theoretical proportions and
qualities of building sand to be used in the preparation of mortar, ete.
In actual mixing, however, the average consumer simply handles sup-
plies according to his very practical ideas of cost and convenience, and
quality is too frequently a secondary consideration. Cost as usu: <3
varies greatly, and while in the great cities 50 to 75 cenls per ton mlgh‘k g
be named, those fignres are far above the uverage, contractors in some
localities even finding it necessary to pay for the privilege of disposing
of the amount they excavate. BEqually uncertainis the production; an
approximation to the quantity of sand used simply as a constractive.
material may be reached by using the totals of other cohesive articles
as a basis, and culeulating (lie natural relative proportions used in the
~ preparation of mortars as commonly made; deductions drawn from such
suggestions indicate 52,116,000 long tous of sand worked np for building
purposes during 1885, This estimaté does not cover the supply nsed for
paving and kindred purposes, nor the vast qnantities of sand yenrly
removed from original beds and transferred to railway em‘ﬂankmanm,
harbor and river improvements, ete. - Of course supplies are inexhansti-
ble, and outside of city limits can generally be found about where they
are wanted.




