CEMENT.

PORTLAND CEMENT.

By SPENCER B. NEWRERRY.

PRODUCTION IN 1895,

The production of Portland ecement in the United States doring the
year 1893 reached a total of 990,324 harrels, as compared with 798,757
barrels in 1894, an increase of 191,367 barrels, or 21 per cent, The
inerease is to be found almost wholly in the ontpuf of the larger fac-
lories in New York, New Jersey, Pennsylvania, and Ohio, several of
which showed nearly double the production reported for 1894, From
one small factory in Indiana and one in Utah no returns could be
obtained, and it is therefore supposed that they were not in operation
during the year 1895, One factory in Colorado was destroyed by fire
near the end of 1394, and has not been rebuilt. The only new factory
started during 1895 was ouve at Phillipsburg, N, J. There were there-
fore 22 factories producing Portland cement in 1805, as compared with
24 in the previous year.

The inerease in produetion, which has gone on uninterrnptedly ever
gince the industry was first established in this country, will evidently
be maintained during the present year. Two of the leading factories
near Coplay, Pa., have again doubled their capacity during the past
winter, and are now producing over 1,000 barrels per day each, A
numher of new works are projected, and there is little doubt that the
yvear 1806 will show an inerease in production ab least proportional to
that of 1805,

IMPFORTS AND EXPORTS.

The imports of cement for the year 1895 were 2,997,395 barrels, a
decided increase over 1894, From this it appears that the increased
produoction of the American factories has by no means kept pace with
the growing demand for Portland cement in this eountry.
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The following table shows the relative proportion of Portland
cement made in this country and imported during the past five years:

Comparison af the domestic production of Portland cement with the imports,

| 1891 ‘ 1892 1893, 1804, 1895,

‘ Barrels, | Borrels. Barrels. Farrels. FBurrels.

Froduction in 1he United Statea.. ... 454, 813 B4T, 440 B0, 662 TOR, 757 90,324

Imports ......... 2,088,313 | 2,440,654 2,674,140 2,638, 107 | 2,097,309
ROl e eiiieiiiaeeee. 3,448,126 | 2,088,094 | 3,264,801 8 436,804 | 3,987,710
Brorte. ooor o] BLEBE [ 14276 9,725 | 83,682

Total CONAUMPHiON. .. .. eevess| 3,443,126 | 2,000,558 | 250,605 3,427,130 | 3, 004, 087
Persentage of total comsump-

tion produced in the United |

SRR el e e 15.9 I8 4 18,2 | L h 228

Tt will be seen from this table that the inerease in the amounts of
Portland cement manufactured in this country and imported have been
as follows: Increased production, 191,567 barrels; increased importa-
tion, 359,288 barrels. From this it appears that the increased produc-
tion of the American factories has fallen far short of supplying the
increased demand. New uses for Portland cement are being found
every day, and the rapid adoption of concrete construction causes a
steadily increasing demand. Portland cement is also coming rapidly
' into use for building purposes in place of the cheaper natural-rock
cements, the production of which in 1895 shows only a very slight
increase over the previous year. To meet the inereased importation of
Portland cement, if the increase in demand should be maintained, as
appears decidedly probable, it would be necessary to establish a factory
every year, capable of producing 1,000 barrels per day. With the
general extension of knowledge of correct methods of testing, Amer-
ican Portland cements are rapidly gaining recognition as fully equal to
imported, and the prejudice which once existed against the domestic
product has almost entirely disappeared. The writer believes that care-
ful study of the tests of American and foreign cements, as shown by
the records of city and Government engineers in varions parts of the
country, will show that there is no cement made in any foreign country
which will show as high tests, at long or short periods, as the product
of any one of the three or four leading Ameriecan factories. During the
vear 1895 the capacity of all the American works was taxed to the
utmost, and it iz safe to say that had the supply of the domestic product
been equal to the demand, the inereased importation wonld not have
taken place.
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The following table gives a classified statement of the imports of
cement, by countries, during 1895 :

Imports of eement inlo the United States in 1895, by countries.

Country. Barrels.

— ERARTL A ey s o vees el (BOBBRE

'[ Belgtan. ... oot Lo toial L 708, 875
PRI wibns s s b o0 s e s s abtent Sbin rr be bt 22, 837

| Germanmy ....oociiiio s ririerisesaoane 1,208,819 |
N R e - D s e s s o s S 141,909
British North Ameriea. .......o.coouaians 10,416 |
ST Ty R R GO AR 6, KBS

| 1 S R e e AT

As compared with the previous year, the imports from the United
Kingdom show a decided deerease, while those from Germany show a
considerable gain. This corresponds with the general gain in reputa-
tion of the German cements thronghout the country, as compared with
the English,

The general comdition of the cement trade in this country is at
present very favorable to the American manufacturer. The freight
rate on foreign cement to interior points has for some years been
exceedingly low, owing to a combination of ocean and lake or rail
charges, This combination no longer exists, and the freight on cement
from Europe to Chicago has advanced during the past two years from
52 cents to 77 cents per barrel. With this freight rate it is impossible
for the cheaper grades of foreign cement to compete with the domestic
product. Many large dealers have practically ceased to import Belgian
and English cements, and are selling American Portland in their place.

Owing to increasing home demand and a combination of the leading
manufacturers, the price of cement in Germany has also advanced.
The capacity of the largest German factories is fully taxed to meet the
increased demand. Importers of the leading brands find some difficulty
in getting their orders filled, and show no eagerness in bidding on large
contracts, There appears to be a scarcity of good Portland cement in
the United States, and, a8 a result, prices have generally been well
maintained,

That the demand for Portland cement in this country will continue to
inerease for many years to come can hardly be doubted. This is to be
expected, not only from the continned growth and development of our
cities, railways, and public works, but also from the multitnde of new
uses of this most valunable material which are constantly being devised,
Germany manufactured during the past year 13,000,000 barrels of Port-
land cement, and exported 2,360,000 barrels. More than 10,000,000
barrels were therefore consumed in Germany, or more than two and
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one-half’ times the guantity eonsumed in the United States. In this
country, however, nearly 8,000,000 barrels of hydraulic (natural-rock)
cement were also consumed, while the use of this class of cements in
Germany has practically ceased. It thus appears that the total con-
sumption of hydraulic materials in this country was practically equal
to that in Germany. Good Portland cement is sold in Germany at
$1.25 to £1.50 per barrel. When the industry in this country reaches
suflicient magnitnde to allow Portland cement to be sold at $1.50 per
barrel, there can be little doubt that praectically all the natural-rock
cement now used will be replaced by Portland. From present indi-
cations, however, it will be many years before this result ‘is even
approached.

PRODUCTION IN 18g4 AND 1805.

The following table shows the product of Portland cement, by States,
during 1894 and 1895:

Iroduet of Portland cement in the United Statos, 1554 and 1893,

180, 1885,
Rl Number Value, not | Number Value, ¢
of Produet. ineluding of Produet ineluding
works. barrels. works. barrels
Lrarvels. Barrels.
California...... 1 18, 300 #43, 425 1 16, 283 $32, 566
Colorado. ...... 1 15, 000 ) ] e e
Dakota ........ 1 43, 500 80, 475 1| 6, 497 12, 804
INlinois. ... 1 300 540 1 O 1,3%
JETivt it -5 4, 000 v ) N ety R 1 SRS
New York__.... 4 | 117,275 205, 231 4| 150,320 278,810
New Jersey .... 1 72,223 114, 168 2| 185,000 | 232 50O
Ohio s 4 80, 653 144, 425 4 | 136,098 | 239,221
Pennsylvania 7| 437,106 718, 009 7| 504,276 756,414
Texss . ..o....: 1 &, 000 24, 000 1 10, 000 30, 000
Utdh. o=0 —aonust 2 1,400 3, 500 1 1, 500 3, 000
Total ... 24 | TOB, VBT | 1, 383,473 22 | 990, 324 1, 586, 830

It will be seen from the above table that practically all the Portland
cement produced in this country is made in Pennsylvania, New Jersey,
New York, and Ohio, and the remarkable increase in prodnction
in these States has been accompanied by a falling off at most other
points. The returns for the present year will undoubtedly show a
decidedly further increase in New Jerscy, Pennsylvania, and Ohio, as
the factories in these States are being rapidly extended.
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THE PORTLAND CEMENT INDUSTRY IN THE VARIOUS STATES.

Arkansas.—New Portland cement works are now in process of erec-
tion to work the white chalk eliffs, a few miles north of Texarkana,
Ark. This chalk formation lies directly on the banks of Little River
and within the three eounties of Howard, Sevier, and Little River.
The While Clifls Portland Cement and Chalk Company own the entire
chalk formation and a domain of 5,000 acres of well-wooded land. A
brickyard and sawmill are turning out material for the new works,
which have been projected on a large secale, including a town site.

Colorado.—The factory of the Denver Cement Company, at I'enver,
was destroyed by fire in November, 1894, and has not heen rebuili.

Dalkota—The works at Yankton were not in operation doring the
greater part of the year.

Illinois.—The works al Deer Park Glen, referred to in former reports,
have not yet been started,

The factory of the Anglo- American Company, near Chicago, has been
worked only experimentally up to the present time. It is proposed
now to use the limestone from Bedford, Ind., as a material, and to
begin the manufacture on o considerable seale.

Michigan.—A company is being organized at Elyria, Ohio, to manu-
facture Portland cement from a large deposit of marl near Coldwater,
Mich.

New Jersey.—The Vuleanite Cement Company, loeated near the
Alpha works at Phillipsburg, began operations in Angunst. The ma-
terial is a black slaty rock containing carbonate of lime and clay in
nearly the proportions for a correct cement mixture. The rotary
process of burning is employed, as at the Alpha works.

New York—The works at Glens Falls, started in 1894, were in oper
ation most of last year. This is a very complete cement plant, built
closely after the model of the best German works, A hard, crystalline
limestone and clay are the materials employed. The “tabe mill” is
used for grinding the raw materials together. This is a rotating, hori-
zontal iron eylinder, partly filled with round flint pebbles. It was first
bronght ont in Denmark, and has been widely adopted in Europe for
grinding linished cement to extraordinary fineness, At the Glens Falls
factory the Shifer eontinuous kiln is used for fhe burning.

New works have been built by Rochester parties at Wayland, near
the Millen factory. These will be in operation early in 1896,

The factory at Cassadaga Lake is still working on an experimental
scale only.

Ofiin.—A new enterprise is under way near Sandusky. This is the
manufacture of white Portland cement for artistic and ornamental uses,
A deposit of marl at Ransomes, near Sandusky, has been proved to
contain only traces of iron or manganese. This, with a elay of peculiar
composition, broughtfromaconsiderable distance, furnishes asnow-white
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product, fully equal to ordinary Portland cement in strength and !

bardening qualities. The Art Portland Cement Company is ervecting
a factory for the manufacture of this material. It is expected that the
white cement will find extensive use for ornamental artificial stone
work. It will also probably find applieation as mortar for stone build-
ings, as it does not stain the stone, as most ordinary Portland cement
does, Certain brands of cement called stainless, like the Lafarge, are
imported from Europe for this purpose and command a high price.
The only other white cement, so far as the writer can ascertain, is manu-
factured at Thale, Switzerland, The Art Portland Cement Company
expect to have their factory in operation in September, 1896,

Parties at Dayton have leased a large tract of marl land near
Harper, adjoining the property of the Buckeye Portland Cement Com-
pany, and expeect to proceed at once with the erection of a large plant.
The marl deposit near Harper lies in the valley of Itush Creek and
extends to its source in Rush Lake. This is probably the largest single
deposit of marl as yet found in this country, and covers an area prob-
ably not less than a thousand acres in extent. The depth of the deposit
at some points reaches 30 feet. The marl is grayish in color and contains
a considerable proportion of fragments of shells. At the request of
the writer an average sample of this marl was analyzed by Mr. W, B,
Newberry, with the following results:

Analysis af marl from wear Harper, Ohio,

Carbonate of Time. o _....oo. .., ...
Carbonate of magnesia............oo ..o
Sulphateef Timna. . . . s
Tron oxide and wloming. ... oo ooooonoeeenan.| ‘
Insoluble (elay) ..ooouocoinaaa ___......A.--.‘ 7.28
|
|

Organic matter, ete., by difference.. ... ... ___

Total eeeesdeeeecaeasenaesscienaneacannae | 100.00

The above analysis shows the material to be very suitable for the
manufacture of cement. It will, however, be necessary to find some
method of thoroughly grinding up the coarse shells in the marl in order
to produce the fine mixtore absolutely necessary for success,

PROCESSES.

As stated in former reports, the three types of kilns nsed for burning
Portland cement in this country are the intermittent or dome kilu, the
continnous kiln (Dietzsch or Shiifer), and the rotary kiln.

During the past year the Shiifer continnons kiln has been introdunced
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at one of the largest factories at Coplay, 'a., at which common dome
kilns were previously used. The Shifer kilns lately erected at these
works are stated to be eapable of producing over 1,000 barrels per day.

The rapid growth of the rotary process of burning may be seen from
the following table:

Amowut of Povtland cement made in Lilns of variows inds.

1883 | 18I ‘ 1896,

1
: Harrels. | Barrels. Barrels
Rotary furnace. iz scaaa| 149,000 | 242,176 400, 821
Vertical kilos (eontinoous 1mlmtaruul.l.ent)| 441, 655 | 506, GRL | 584, 5OG
SN
T S e D e | 590,833 | TUR,TBT | 9RO, 824
Per cent of total product hurned in rotary I
0.5

Eyn T RS A S S L A e S A 25,2 | 30,3

It appears from the above table that the relative increase in the
products of the rotary furnace and the vertical kilns, from 1894 to 1893,
were as follows:

Camparizon of inercased product from c-"menrfurllar&ﬁ in 1895,

Barrels, ‘

R bt TP . o o cas v inecobermnssotdsiens 158, 45 i
[ A TN i e e e e S R 52,922
e 191, aﬁ'i

From these figures we see that the nse of the rotary furnace is
extending much more rapidly than that of the common or continuous
kilns. This is due, as explained in previous reports, to the great
ceonomy of labor which the rotary process allows, and also to the
growing recognition of rvotary-burned cement as equal in quality to
the product of the older process. It wmst be remembered, however,
that the rotary furnace has not as yet been suceessfully nsed with any
other fuel than ernde or fuel oil.  In case of rise in the price of petro-
lenm the economy of this method of burning may quickly disappear.

SAND CEMENT.

It has been known for many years that a given quantity of Portland
cement may be made to go much further by grinding with it, to great
fineness, a certain amount of sand. The sand eement so produced is
found to earry abont as much coarse sand as the undiluted ecement
would have carried, and 2 considerable economy is thus obtained.
Sand cement was introduced in Europe several years ago by F. L.
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Smidth & Co., of Copenhagen, and is finding extensive use. Factories
are now producing this material on a large scale in Germany, Russia,
France, Denmark, and other countries. The manufacture of this mate-
rial has been greatly facilitated by the use of the tube mill, which is
capable of grinding the sand and cement to the great fineness necessary
for good results.

The manufacture of sand cement has been begun in this country
within the past year by the Standard Silica Cement Company, of Glens
Falls, N. ¥. The industry is fully described, with illustrations of the
plant, in a paper published in the Engineering News, April 16, 1896,
page 252,

Itis claimed by vhe manufacturers that the sand cement supplied by
them gives only 5 per cent residue on a sieve of 180 meshes to the
linear inch. It is stated that about 6,000 barrels of this sand cement
were used in the conerete foundations of St. John's Cathedral, at New
York. The paper referred to above contains the following table of
comparative tests of sand cement, 1 to 1, and Portland cement, each

with three parts ordinary sand:

Comparative teat of sand cement with Portland,

' e 4 o

Per square inch.

| 7 days. 14 days. 28 days.

| Pownds, | Pounds. Pounais, ‘
Sand-cement (1 to 1) with 3 parts sand...... | 156 I 188 200
Portland cement with 3 parts sand.......... 137 | 170 179

An extensive series of tests on this subject has also been published
by Wallin.! Wallin concludes that the highest economy is obtained by
grinding abont three parts of sand with one part cement.

The good results given by sand cement are easily explained. Tt is
wholly a question of the filling up of the voids in the sand. These
voids in ordinary building sand amounnt to abount one-third of the total
volume; therefore if more than three volumes of sand be mixed with
one volume of cement the voids will not be wholly filled. By grinding
a part of the sand to great fineness, however, the proportion of voids
may be greatly reduced, and a mixture of one of cement to six of sand
may thus be made as effective as a one-to-three mixture with ordinary
sand. It is evident that many very eareful tests will be required to
determine the precise proportions of cement and sand which will give
a sand cement of the best efficiency. There can be little doubt, how-
ever, that the introduction of this new product will tend to increase the
consnmption of Portland cement, since it will make it possible to use
Portland for common purposes at no greater cost than cheap hydraulic
cement, and at the same time to obtain greatly superior results.

1 Thonindustrie-Zeitung, 1806, p, 18,
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AMERICAN ROCK CEMENT,
By UrtAn CUMMINGS.
PRODUCT IN 1595,

The reports for the season of 1395 show a healthy growth in the manu-
facture ol rock cement, and with the exception of the year 1892 the
output is the largest in the history of the induatry in this country.

The inerease in production over that of 1394 was confined to Illinois,
Kansas, Minnesota, and New York. In the other districts there was a
slight falling off in the volume of trade.

PRICE,
There has been an advance in the prices, as will be seen by the
tollowing table:

Prices of dmertcan rock cement in bulk at mills,

Year. \ Per barrel. | Year. Per barrel.
Cends, Cents.
180, GLET :i GF T, et e
ot ikt L Rl R e e e | 4807 |
1892._.......A....________‘ AT |l s S IR N

When it is eonsidered that the Portland cements have, during the
past year, declined in price over 13 cents per barrel. and that there
is no perceptible recovery from the general business depression, the
advance in the price of rock cements during the past season is very
gratifving.

NEW DEVELOPMENTS.

Plans are issned for the erection of a large plant at Kings Rock, on
the left bank of the Susquehanna River, near Larrys Creek, Pa. Itis
probable that these works will be in full operation before the close of
the present season and will embody several new features in calcina-
tion amd grinding which will nndoubtedly tend to reduce the cost of
production.

The cement-rock formation at this place contains many features of
unusual interest. Tt lies almost horizountally in well-defined strata,
and rises from the water's edge to a height of 70 feet. Tts thickness
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below the water line is unknown, but the formation above that line
contains over 100,000,000 barrels of the raw material. A series of
exhaustive tests, extending over a period of two years, from samples
taken from all parts of the deposit, vertically and for nearly a mile along
the river, yield tensile-strain results far above the records of existing
American rock cements. This cement exhibits no signs of shrinkage,
expansion, checking, or disintegration. It bears sobmersion immedi
ately after being made up into balls, patties, or briquettes. [t neither
heats nor falls down, and its induration is in perfect keeping with the
laws governing the action of first-quality hydraulic cements.

Analyses made from the various layers show a remarkable nniformity
in the proportions of its constitnent parts, which are such as to insure
the prodnetion of a cement of a high order.

Analysiv of cement from Kings Rock, Pa.

R ey e i L e T 98,14 |
| R R e i s e e 9. 10 ‘
I AN S 3.20 |
T e e e S e e 53.34 |
7 e N R e L00 |
| Potash and 80db...cccvvsscenrencmrssresonnnnnes| 2,80
[ WAk SR TOME oo v sirionononsnosanmsarmnsansl | BB |
! o R SR NIERNT S S| (B ol

A careful study of this analysis reveals the surprising faet that it
contains less than 1 per cent of inert matter.  The color of the rock is
a dark blue, the fracture conchoidal, and the texture is exceedingly
fine and uniform, showing the clay and carbonate of lime to be inti-
mately commingled in the rock.

During the summer of 1831 excavations were made for a eanal on
the left bank of the Susquehanna River to connect Muucy and Lock
Haven, Pa. At Kings Rock the excavations disclosed this enormous
body of rock, which was ascertained by Mr. Robert Farries, chief
engineer of the canal, to be hydraulic cement rock. Col. George
Crane, contractor of the canal construction, erected a small cement
plant, and the cement was used in the building of the locks, bridges,
culverts, dams, and viaducts of the canal system. The mannfacture
was practieally discontinued on the completion of the ecanal, but the
condition of the work done over sixty years ago is still good. A large
body of masonry in the Susquehanna River at Williamsport, Pa., con-
structed with this cement, was the only work of the kind at that point
which withstood the memorable flood of 1889.
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The following table is given in conformity to the expressed wishes of
several manufacturers:

Product of hydrautic rock cement in (he United States, 1880 to 1895, inclusive.

a3 o
; Year. i Your. [
1880, .. 2, 030, (00 6,531, 876
TERL. oot 0 140,000 7,082, 24
FaRe S ] s .| A.165,000 7,451, 5495
1888 4,180, 000 8,211, 181
TR e eememennnaes| 4,000, 000 | 7,411, 815
i et sl A 0000000 L AR .- veia. oo RS MEE,
18 1ES | TR e veriee | TELDE
6, 602, T44 e
- mzas T el A et 9, 050, 567

This table exhibits a record unparalleled in the history of cement.
From the foundation of the industry in this country in 1818, the pro-
duction has exceeded 150,000,000 barrels. It has been used with
unqualified snccess in the eonstruction of nearly all of the greatest
engineering and architectural works in ithe country. It may confi-
dently be predicted that in future years the intrinsic worth of our rock
cements will be more and more appreciated, by reason of their well-
proven excellence and enduring qualities, as shown by the records of
their use during the past seventy-six years.

TMPORTS,

The following table shows the imports of ¢ement into the United
States during the fiseal years ending June 30, 1893, 1394, and 1805, by
ports of entry:

Imparis of coment, by ports, during the flscal years ending June 30, 1853 to (835,

T
| 1804, 1804, 1895,
Torts. i— -
l Quantity. | Value. | Quantity, | Value. | Quantity. Valus.
Atlantic const. | |
Fronuqids. Foundy, Forunde,
Aroostook, Me. ... & $2 163, 000 $553 877, 285 e, BED
Baltimore, M. ........| 108,479,038 | 350. 144 7T, A, 821 240,039 | 113, 384, 006 853, 033
k5000 T e R Pesmsmamannsany fawn ek 2, 400 [, 2 R B O S
Bogten snd  Charles-

torwn, Moo oo oo |

A, A4, 805 208, TAR | 62,073, 160 198, 655 | 68, 952, 520 216, 592
6, 224, 111 21, H3h i, S50, 350 15, 293
106, 45 B s e e e
Mew Bedfoed, ¥Mass. B ek SR R T 20, 00Q 44
NowportFews, Va.. oo 5 11, S0, 000 25,020 29, 406, 949 92, 244
Wew YDTk.N,Y.......i Gikd, 135, 906 (1, 600, 822 | 384, 406, 088 |1, 251, 000 | 420, 254, 171 | 1,418, 216
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