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PORTLAND CEMENT.

STATISTICS OF PRODUCTION.

PRODUCTION BY STATES.

The total Portland cement production of the United States in 1907
was 48,785,390 barrels, valued at $53,992 551, an increase over the
output of 1906 of 2,321,966 barrels, or about 5 per cent, in quantity,
and of 81,526,365, or about 3 per cent, in value. The distribution of
this total among the different producing States in 1907 is given in the
following table. The production by States for 1906 is included for
Gomparlson ‘

Production of Portland cement in the United States in 1906 and 1907, by States.

1906. | 1907.
Produ L8 . i Produ] S
uantity | Quantity
Btate. pf:}.n .. (barrels). | Value. State. pﬁ;;%a. (Gacreley: Value.

Ilinois 4| 1,868 403 | $2, 461,404 | Illinols.......... i , 003 | 82, 632, 576
Indiana... 6| 3,951,836 | 4,964,855 || Indiana.......... 7| 3,782,841 4,757, 860
Kansas...... - 4 020,862 | 3,908,708 | Kansas.._ .. 5 , 353, 925 4,240, 358
Michigan ......._. 14| 3,747,525 | 4,814,965 | Mich 14 | 3,572,668 4,384,731
New Jersey. 3 , 423,648 | 4,445,364 | New Jersey...... 3 , 896 4,738, 516
New York. . 9| 2,414,362 | 2,725,744 | New York....... ! 9| 2,200,055 | 2433 018
Ohio........ = 8| 1,422,001 | 1,700,918 | Ohio............. | 9| 1,151,176 | 1,877,155
Pennsylvania..... 10 | 18,645,015 | 18, 508, 430 || Pennsylvania... ! 22 | 20,393,965 | 19, 698,006
élabaﬁa. e g e { | éu:,bgﬁm ........ %

B0 ssssmmsesns | o POTEI i -
Virginin . ..oo.oo.. | 1,172,041 1,432,023 Virginia, . ........ 1 1,274,470 1, 383, 305
West Virginia___. 1 West Virginia... 1
Arizona. ... ..... T Arizona . _....... 1
Colorado . ........ 1 South Dakota. .. 1 } A4, 534 915,301
%outh Dskom....l é 1,146,306 | 2,034,382 || Texas............ 2 i

(=3, ¢ 7. R —— I

1 California........ 4 o

Ut:?..n; .......... | 1 o g $ ;} 1,503,004 | 2,715,308

California......... 3 P \

Washington . _____ 1 } 1,310,435 | 2,110,204 | %oll:ﬁ?‘._:::::: é } 864,938 | 1,395,179

ESROEkY - ..o 1\l 3,350,000 | 3,260,000 | Kentucky. ... 1

Missouri.......... 2 |f 3,350, h R OAE - weuyes 3} 3,186,925 | 3,3,248
k : Potlio. o 84 | 46,463, 424 | 52, 466, 186 bRl 04 | 48,785,300 | 63,992, 551
i In the foregoing table, the outputs of States having only one or two

active plants are combined, so as to prevent publication of individual
figures. In 1907, for example, the following combinations are made:

abama, Georgia, Virginia, and West Virginia; Kentucky and B |
Missouri; Colorado and Utah; Texas, Arizona, and South Dakota; = *-j
California and Washington. -

o oa s A

RANK OF PRODUCING STATES.

The rank of the Portland-cement producing States has shown |
little change in the last two years. Pennsylvania is still the leadin.
State by a large margin; %ew Jersey is second; Indiana third, |
Michigan fourth, and as fifth. None of the remaining States
groduced as much as 3,000,000 barrels during the year, and the five

tates named contribute almost three-fourths of the total production.
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Some of the changes in this respect which have taken place since 1890
are indicated in the following table: '

Development of the Portland-cement industry in the United States since 1890.

1800, 1800.
Section.

Ee‘;’g; Quantity | Percent- gﬁ\“_‘_}%i Quantity | Percent-

i i (barrels) age, WOLKS, (barrels). age.

|
wel? R == ey
e T A R e Bt 1T, o e 4 645, 000 19. 4 8 465, 832 5.8
and Northampton counties, Pa.,
and Warren County, N.J .. .coaveoannan b 201, 000 59.9 15| 6,153,629 72.6
g]il.igj....-.....-.-...- e 2 22,000 6.5 g 2363,2;3 ?g
Ful k- U PR R e e RS T R S S DR R ey ek L7 .
All other Bectlons .. iresnsssnnsnncnes I 47, 600 14.2 | 15 663, 504 7.8
3 e e S s e | 16| 335,500 | 100.0 | 50 | 8,482,020 100.0
1905. 1907.
Section. Num- Q Num- 5

uantity | Percent- Quantity | Percent

‘?g:.f;- (barrels). | age. ‘ng__gi (barrels). | age.
To0oL o e et G b SR S e A R T 1| 2,111,411 6.0 9| 2,200,065 4.7
Lehigh and Northampton counties, Pa. .. 15 | 13,713,010 38.9 18 | 19,967,700 40.9
TRBWREREN el e 3| 8,804,777 10. 4 3| 4,449,806 9.1
s e A TR B LR R S N S 8| 1,312,977 3.7 91 1,151,176 2.4
Miehigas o0 s e 16 | 2,773,283 7.9 14 | 3,572,668 7.3
All othersections ... _.......ooiiacioann. 36 | 11,680, 454 8.1 41 | 17,352, 35.6
POl it s 80 | 35,246,812 100. 0 04 | 48,785,300 100.0

PRODUCTION BY DISTRICTS.

The Portland-cement industry exhibits the same tendency toward
%eographic centralization, though to a less degree, that has given

ittsburg its preeminence as an iron producer. In the case of the
Portland-cement industry the concentration of plants is in the so-
called Lehigh district of Pennsylvania, with its New Jersey continua-
tion. Here, 21 plants made over 24,490,000 barrels, or slightly over
half of all the Portland cement produced in the United States in 1907.
The Lehigh district was the point where American Portland-cement
manufacture was first undertaken, and it owes its continued pre-
eminence to the possession of good raw materials, good labor, FOOd
and fairly cheap fuel, and excellent transportation facilities to large
eastern markets.

Taking a general view of the matter, the present geo%ra.phic distri-
bution of the cement industry is well shown in the following table.
The term ‘“East,”as here used, includes plants in Pennsylvania, New
York, and New Jersey, none being located in New England. The
“(Central” plants are those in Ohio, Indiana, Illinois, Michigan, and
Missouri. Under ‘“West” are included Kansas, Colorado, South
Dakota, Arizona, and Utah. On the Pacific coast are the four active
California plants and one recently started in Washington. The
“South’” includes Virginia, West Virginia, Georgia, Alabama, Ar-
kansas, Texas, and Kentucky.
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Geographic distribution of Portland-cement industry, 1905-1907.

Flants in o Percentage of
o Outpus, ks barvels. total output.
100. | 1906. | 1907. | 1905, 1006, 1007, | 1005, 19m.|m1
30 81| a4 |19,58,075 | 25,483,025 | 27,124,816 | 55.6 | 54.9 | 506
82| 34| 87| 10,723,802 | 14,080,665 | 13,479,703 | 30.4 | 30.2 | 2.6
7| 8| 10| 2,470,380 | 383465 | 4,463,307 [ 7.0| 82| 9.2
3| 4| 5| 1,225,490 1,310,435 | 1,803,004 | 35| 28| 3.9
7| 7| 8| 1,207,567 | 1,804,643 | 1,814,470| 35| 39| 3.7
| 84| 04| 35245,812 | 46,403,424 | 48,785,300 |mo m"i"’”

RAW MATERIALS.

RAW MATERIALS USED IN MANUFACTURE OF PORTLAND CEMENT.

Numerous requests reach the Geological Survey for information
concerning the raw materials used in the Portland-cement industry.
As the new edition of Bulletin 243, which discusses this subject in
considerable detail, will not be ready for publication for some time, it
has been thought desirable to present in this statistical report a sum-
mary of the more important facts relative to raw ma,t.eringa.

Portland cement is produced by burning a finely ground artificial
mixture consisting essentially of lime, silica, alumina, and iron oxide,
in certain definite proportions. Usually this combination is made by
mixing limestone or marl with clay or shale, in which case about three
times as much of the lime carbonate should be present in the mixture
as of the clayey materials. The burning takes place at a high tem-
mtuge, app:lo;ll,ching 3,(:100" F., and must :}I:g > ore be carﬁgd on in

ilus of speci ign and lining. During urning, combination
of the lime with silica, alumina, and iron oxide takes place. The
product of the burning is a semifused mass called clinker, and con-
sists of silicates, aluminates, and ferrites of lime in certain definite
proportions. This elinker must be finely ground. After such grind-

N ok s btk i ocr, s wig Bl
e uct is blue to gray in color, has & specific gravity

of 3 to 3.25, ang when mixed with water will harden or set.

The produet must be uniform in mmn and quality; and as
the processes of manufacture involve in chemical as well as phys-
ical changes, four points may be regarded as of cardinal importance
in making Portland cement. These are:

1. The cement mixture must be of the proper chemical and physical
composition;

2. The raw materials of which it is composed must be finely ground
el

3. urning must be conducted at the proper temperature;

4. After burning the resulting clinker must be finely ground.

In the present report only such matters as du‘eoﬁy concern the
question of raw materials will be discussed, as questions relating to
W of manufacture do not fall within the field of work of the

ological Survey. For present s it will be sufficiently accu-
rate to consider that a Po -cement mixture, when ready for

N; Es'h“;h% C., Cement materials and industry of the United States, Bull. U. 8. Geol. Burvey
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burning, will consist of about 75 per cent of lime carbonate (CaCO,)
and 20 per cent of silica (SiO,), alumina (ALO,) and iron oxide
(Fe,0,) together, the remaining 5 per cent including any magnesium
carbonate, sulphur, and alkalies that may be present.

The essential elements which enter into-this mixture—lime, silica,
alumina, and iron—are all abundantly and widely distributed in
nature, occurring in different forms in many kinds of rocks. It can
therefore be readily seen that, theoretically, a satisfactory Portland-
cement mixture could be prepared by combining, in an almost indefi-
nite number of ways and proportions, many possible raw materials.
Obviously, too, we might expect to find perfect gradations in the
artificialness of the mixture, varying from the one extreme where a
natural rock of absolutely correct composition was used, to the other
extreme where two or more materials, in nearly equal amounts, are
required to make a mixture of correct composition.

he almost infinite number of raw materials which are theoretically
available are, however, reduced to a very few in practice under
existing commereial conditions. The necessity for making the mix-
ture as cheaply as possible rules out of consideration a large number
of materials which would be considered available if chemical compo-
sition was the only thing to be taken into account. Some materals
otherwise suitable are too scarce; some are too difficult to pulverize
to the fineness necessary to bn'ﬂﬁbout the requisite chemical com-
bination of the mixture in the kiln. In consequence, a compara-
tively few combinations of raw materials are actually used in practice.

In certain localities deposits of argillaceous (clayey) limestone or
“cement rock’ occur, in which the lime, silica, alumina, and iron
oxide exist in so nearly the proper proportions that only a relatively
small amount (say 10 per cent or so) of other material 1s required in
order to make a mixture of correct composition.

In the majority of plants, however, most or all of the necessary
lime is furnished by one raw material, while the silica, alumina, and
iron oxide are largely or entirely derived from another raw material.
The raw materi&% which furnishes the lime is limestone, chalk, or
marl, while the silica, alumina, and iron oxide of the mixture are
derived from clay, shale, or slate.

PRODUCTION ACCORDING TO RAW MATERIALS USED.

In the following table the produetion of Portland cement in the
United States is classified according to the kinds of raw materials
from which the cement was manufactured.

The production is grouped as follows:

Type 1 includes cement produced from a mixture of argillaceous
limestone (““ cement rock”) and pure limestone. This is the combina-
tion of materials used in all the cement plants of the Lehigh district
of Pennsylvania and New Jersey, and also at several western plants.

Type 2 includes cement made from a mixture of comparatively pure
limestone with clay or shale. This mixture is employed at many
plants all over the United States.

Type 3 includes cement manufactured from a mixture of marl and
clay.” This type of mixture is used only in the States of Michigan,
Ohio, Indiana, and New York.

51506—a ® 1907, pT 2—31
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Type 4 includes Portland cement manufactured from a mixture of
limestone and blast-furnace slag.

Production, in barrels, and percentage of total output of Portland cement in the United
States acco;ps;ng to typ{ of maw't{:lu us{d, 1898-1907.

et PR _.Typeﬂ Limestons | Tpye % Madl and | Type 4 Slag _a
ous ne (ce- e one a an
ment rock) and | and elay or shale. clay. ml!mwtom.
Year. pure limestone.
Per- Per- | Per- Per-
f)uantity. centage. Quantity. centage. | Quantity. centage. Quantity. centage.
1808..........] 2,704,004 74.9 365, 408 9.9 502, 002 KD |osinanutalvaiicviae
1800, .......] 4,M0,132 70.9 540, 200 9.7 | 1,005,034 R essnsfirancaliniinvnnns
1900. .. .| 5,000,739 70.3 | 1,034,041 12.2 | 1,454,707 17.1 32,443 0.4
{7 R Y ¥ 66.0 | 2,042, 200 16.1 | 2,001,200 16.7 164, 310 L3
1002, .. ..| 10,053,178 63.6 | 3,738,303 21.7 | 2,220,453 12.9 318,710 1.8
1903..........| 12,498, 55.9 | 6,333,403 28.3 | 3,062,046 13.7 462, 930 21
1004. .. ..| 15,173,301 57.2 | 17,526,323 28.4 | 3,332,873 12.6 473,204 L8
1905..........] 18,454,002 52.4 | 11,172,380 3L7 3,884,178 1L0 | 1,735,343 4.9
1906. .........| 23,506,851 51.4 | 16,532,212 35.6 | 3,088,201 8.5 | 2,076,000 4.5
[ EH R Sl 25, 850,095 53.0 | 17,100, 697 35.2 3,000,508 7-4| 2,129,000 4.4
VALUATION OF DEPOSITS OF CEMENT MATERIALS.
Very erroneous ideas appear to be current concerning the value of

deposits of cement materials. It should be clearly understood that
in most parts of the United States excellent cement materials are
common, and that the commercial value of undeveloped deposits of
such materials is necessarily slight. In most of the Eastern, Southern,
and middle Western States there is no difficulty whatever in securing
lands containing limestones suitable for cement manufacture at
prices ranging from $5 to $50 per acre, and it is only exceptional cir-
cumstances which would allow any cement deposit to be valued at
more than the latter price. As indicated below, the value of the
deposit depends less upon the character of the materials than upon
other factors.

The determination of the possible value for Portland cement manu-
facture of a deposit of raw material is a complex problem, depending
upon a number of distinet factors, all of which must be given due
consideration. The more important of the factors are:

. Chemical composition of the material.

. Physical character of the material.

. Amount of material available.

. Location of the deposit with respect to transportation routes.

. Location of the deposit with relation to fuel supplies.

. Location of the deposit with respect to markets.

leaﬁnarance of the respective importance of these factors frequently
to an overestimate of the value of a dt;poaft of raw material.

The characteristics of a deposit necessary for the manufacture of a
good Portland cement may be briefly stated as follows: The raw
material must be of correct chemical composition for use as a cement,
material. This implies that the material, if a limestone, must con-
tain as small a percentage as possible of magnesium carbonate. Un-
der present conditions 5 or 6 per cent of magnesium carbonate is the
maximum permissible. Free silica, in the form of chert, flint, or sand
must be absent, or present only in small quantities, say 1 per cent or
less. If the limestone is a clayey limestone or ““cement rock,” the

[=r =1 SR S
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proportion between its silica and its alumina and iron should fall
within the limits

*
Si0, > Si0, <
A0 0. S DD

A clay or shale should satisfy the above equation and should be free
from sand, gravel, ete. Alkalies and sulphates should, if present, not
exceed 3 per cent or so.

The nearer a limestone approaches in composition to the mixture
used in Portland cement manufacture the greater its value for that
purpose, for it will require the addition of less extraneous material to
make the mixture absolutely correct in composition. The followi
are analyses of Portland-cement mixtures, ready for burning, as use
at various large cement plants in the United States:

Analyses of Portland cement miztures.

1. 2. t| 3. |' 4

e e s - —| ) ST
T T e e s e R S e e e S 12.85 | 12.92 | 13.52 14.94
A TE T P T e R SRR e M B O S L 4.92 4.83 6. 56 2. 66
Iron oxide (FesOs) ... ....... F T Tt N O [
Lime carbonate (CaCOy) 76.36 | 75.53 | 75.13 75. 50
Magnesium carbonate (MgCOy) 2.13 4.34 4.32 4.64

It will be seen that the usual mixtures carry from 75 to 77 per cent
of lime carbonate. Bearing this in mind, it will be obvious that there
is a E‘reat advantage in using, as one of the raw materials, a limestone
of about this degree of purity. If rock of this composition occurs in
sufficient quantity, it would require but little admixture of other
materials to keep the cement correct in composition.

GEOGRAPHIC DISTRIBUTION OF CEMENT MATERIALS IN THE UNITED
STATES.

"It is of course impossible to discuss this subject within the limits
permissible in this chapter, for any satisfactory treatment of it would
require hundreds of pages, while the scope of the present report is
necessarily restrieted}.) Detailed descriptions of this character are
contained in Bulletin 243 of the United States Geological Survey.
This bulletin, which was published a few years ago, but was soon out
of print, is now being rewritten and will be issued in an entirely re-
vised form as soon as possible. In order to fill the requirements of
the present report, an attempt has been made to summarize in the
following schedule the main facts regarding the occurrence or non-
gccurrence of the more important cement materials in the various

tates.

In this table four symbols are used to denote various degrees of
abundance or rarity. A indicates the occurrence of large and widely
distributed deposits; B indicates the occurrence either of a few
large deposits or of a number of small ones; C indicates the occur-
rence of a few small deposits only; 0 indicates that the material is
either absolutely wanting or is so scarce as not to be of any possible
commercial importance. ,
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in 1907. Compared with 1906, when the average annual output per
kiln was 58,592 barrels, a small but noticeable decrease is shown.
This is not due to any falling off in the average capacity of the kiln, for
that has really shown an increase, but to the stoppage of many kilns
during the latter part of the year.

The data as to number and output of kilns collected in earlier years
may be summarized as follows for convenience in comparison:

Number and average annual ouiput of kilns, 1902-1907.

Average
Number

Year. of active | OUIPUL
rota .

(barrels).

R L o e e e e Rl L e e S 456 36,900

g e e R VR TN L R e S e SRl e s S e S . 722 48,818

e e g L Y e s | 876 55, 691

KILNS UNDER CONSTRUCTION.

In the report for 1906 it was stated that, in addition to the 793
rotary kilns actually operated in 1906, 92 kilns were in course of con-
struction and sufficiently far advanced to begin producing in 1907.
This estimate was very close to the truth, for the number of kilns
operated in 1907 was 876, a gain of 83 over the preceding year.

On J anuﬁ 1, 1908, there were under construction 87 new kilns,
in plants sufficiently far advanced to become factors in the 1908
cement production, provided that market conditions should justify
their operation. The number of these new kilns, classified according
to size, is as follows:

Kilns under construction, classified according lo size, in 1907.

Number. Length
S )l R ARt W (L PR S SN N e O Tl © e s 100 feet.
Rkl s e A SR L L e nd CH e e 110 feet
i RIS e e,  rrrte sl ey 120 feet.
e e SO e S e e 125 feet and over.

MAXIMUM ANNUAL CAPACITY OF CEMENT PLANTS IN THE UNITED
STATES.

In view of the often repeated statement that the output of Port-
land cement in the United States is still far behind the possible
demand for the produet, it is of interest to consider the data as to
kiln capacity already presented.

It has been stated that 876 kilns were in operation in 1907, and that
87 new kilns will be ready some time in 1908. This gives a total of
963 kilns which can be used if the cement trade become prosperous
enou%l to justify it. As all the new kilns are 100 feet or more in
length, and as many old kilns are bein% lengthened, it seems entirely
safe to estimate that the average possible output per kiln per year is
now considerably over 60,000 barrels. Assuming for convenience
that this average is now about 62,000 barrels per kiln, it will be possi-
ble to make Portland cement during the latter part of 1908 at the rate
of 5,000,000 barrels per month, or 60,000,000 barrels per year. In
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NORMAL GROWTH OF PROFITABLE PLANTS.

A well-located and well-managed plant always has opportunity for
expansion which is denied to plants of less technicalp or financial
soundness. Many plants in this country have had opportunities for
growth, and some have seized these oﬁuportunities. Plants which
are built or extended at the height of a boom period, and companies
which pay out all the profits of prosperous years as dividenfs can
hardly expect to share in this growth. For in by far the majority of
instances, lack of growth in a cement plant has been due, not to
defective raw materials or to lack of technical skill, but to unwise
financial management either at the inception or during the active
life of the company.

CONSOLIDATION BY STOCK CONTROL.

Several stro ups of plants connected by stock control rather
than by direc?%%p a.ge now in existencg. Of these the most
important is the Iola or Nicholson group, which controls seven
plants, mostly in the Kansas district. A second important group is
that controlled by Mr. W. J. Dingee and his associates, including
plants in California, Washington, and Pennsylvania. The Cowhan
series of plants located in Michigan, Towa, Kansas, and Texas also
requires notice in this connection, and a number of smaller examples
of *community of interest’” are known to exist.

THE GROWTH OF THE PATENT-HOLDING COMPANY.

Numerous patents have been taken out in connection with various
phases of the cement industry, but it is unlﬁ within the last two years
that the patent question has become of the first importance to the
cement industry. This recent development is due to the organization
and growth of a great patent-holding corporation.

Late in 1906 the North AmericalllllgPort and Cement Company was
organized, with a capital stock of $10,000,000, this stock being held
by the Atlas, Alpha, American, Lawrence, Lehigh, and Vuleanite ce-
ment companies. The North American Com any took over from the
Atlas Portland Cement Company the United States rights to the Hurry
and the Seaman patents, which cover certain methods for the burning
of pulverized coal in cement kilns. At a later date it acquired the
Edison long-kiln and the Carpenter patents. The companies now
licensed ug%er this system incfude the six companies which control
the North American and also the Whitehall, Nort—hagﬁton, Hexter,
Edison, Nazareth, Pennsylvania, Penn-Allen, Catskill, Buckhorn,
Phoenix, Bath, and Glens Falls Portland cement companies. In
January, 1907, these licensed companies organized as the Association
of Licensed Cement Manufacturers. The following material is
quoted from a statement then issued:

The purposes of the association include the general betterment of the mechanical
and chemical processes used in making cement, the improvement of the quality of
cement, dealing with matters of traffic and shipment and the establishment of an
B P i s s T e e Lo e it
e an,
to gﬂeﬁﬁm&hﬁ) p'inLn%m-f I:E the paten?s above referregg?o will be rigorously prose-
cu .
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Nearly 70 per cent of the output of the Portland-cement industry in this country is
already represented by the association, this being double the annual production in
Great Britain, the %oneer Portland-cement manufacturing country, equal to the
combined output of England and France, and in excess of that of Germany

* * #* * *

The Amomatlon of Licensed Cement Manufacturers, with its facilities for tests and
experiments, its investigation of mechanical and chemical problems, its establishment
of standards of guah , and its assistance in obtaining proper shipping facilities and
rates is expected to be of great benefit to its members.

PRESENT STATUS OF THE INDUSTRY

The facts discussed in preceding paragraphs may be summarized
as in the schedule below, which is an attemgt to indicate the group-
ings at }{resent existing in the domestic Portland-cement industry.
This table is based on information supghed by those in control of
most of the plants mentioned, and is eheveg to be substantially
free from error.

Present status of the Portland-cement industry in the United States.

Names of companies, Location of plants,
1. North American Portland Cement Compa.ny
Alpha Portland Cement Company........... Alpha, N. J.; Martins Creek, Pa.
Martins Creek P, ortland(}ementﬂompany. Martins Oreej:, Pa.
American Cement Company........... s Egypt, Pa.
Central Cement Company................ Egypt, Pa.
Reliance Cement Company........ ;ﬁ?" Pa.
Seaboard Cement Company............. oli: Va.e
Atlas Portland Cement Company............. \ortba.mptcn, Pa.; Hannibal, Mo.
Lawrence Cement COMPANY...cceueescsnsssss Slegirled Pa.
Lehigh Portland Cement Company.......... Ormrod, Pa.; Wellston, Ohio;
M.ltchel Ind.; Des Moines,
Towa.e
Shenango Portland Cement Company.... Newcastle, Pa.
Vulcanite Portland Cement Company....... Vulcanite, N. J.
2. Nicholson or Iola group:
Tola Portland Cement Company............. Tola, Kans.

United Kansas Portland Cement Company:
Kangas Portland Cement Company...... Tola, Kans.
Independence Portland Cement Com- Independenoe, Kans.

pany.
Indla.n Portland Cement Company...... Neodesha, Kans.
Dixie Portland Cement Company............ Copenhagen, Tenn.
Iowa Portland Cement Company............. Des Moines, Iowa.a
Texas Portland Cement Company. .......... Dallas, Tex.
3. United States Steel Corporation:
Universal Portland Cement Ucnnpany. Tk Ohlcago, Ill.; Buffington, Ind.;
Pittsburg, Pa.c
4, Dingee gro 1?
Standard Portland Cement Company........ Napa Junction, Cal.
Santa Cruz Portland Cement Company....... Santa Cruz, Cal.
Northwestern Portland Cement Oompany Kendall, Wash.a
Atlantic Portland Cement Company...... - Stockertown, Pa.a
Northam ton Portland (Jement Gompany.-. . Stockertown, Pa.
ortland Cement Company.._....... Sandts Eddy, Pa.a
5. Oowhnn &ug :
ortland Cement, Company....... Cement City, Mich.

Southweetam States Portland Cement Com- Dallas, Tex.a

ngt:i:n States Portland Cement Compan Independence, Kans.
Northwestern States Portland Cement Jom Mason City, Towa.e

6. Sanﬁzy Portland Cement Company......... Bndge,lnahm_i’ Iiix;na, m,;
£ ork, Pa.

o Plants thus designated are not yet in operation.
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