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The Making of Armco Iron

Qualities other than High Purity which have an Imporiant
Bearing on Rust-Resistance,

The manufacture of Armeo Tron begins with the selection
of the raw materials.  Pig Iron is specified which must not
contain more than a certain maximum of sulphur, copper, and
certain other impurities. A great deal of pig iron which wonld
he unhesitatingly aceepted for the making of ordinary open
hearth steel is wholly unfit for the manufacture of pure iron.
The same thing applies to the iron ore, although this is used in
but small gquantities.  The selection of heavy melting serap
for this purpose is one which entails considerable added dif-
ficulty and expense, sinee one impurity at least, copper, is not
eliminated by the purifving processes through which the raw
material passes and must be kept down to a very low point by
careful selection of the materials of the charge.  The American
Raolling Mill Co., habitually pays a substantial bonus for serap
iron which is free from bronze bushings, copper rivets, and
other fragments of this metal, and also exercises a constant
supervision to see that any pieces of copper which do find their
way into the scrap are thrown out,

In addition Lo the supervision and inspection of material
coming inlo the plant toomake sure that it is as free as possible
from copper, an extra and effective precaution is laken.  The
men loading the furnaces have an arcangement with the Mill
by which the Mill will buy from them any copper, brass, or
hronze, which they find in the serap while loading 1he furnaces.
This frequently nets these stockers o peat little sum, and the
Mill derives the benefit by keeping thal material ont of the
furnaces.

The Open Hearth

The open hearth furnace is rectangular in shape, and a
G5 ton furnace is about 70 feet long by 15 feet broad, It is
eonstructed of highly refractory brick in order to withstand
the extremely high temperature involved in the process of
manufacture.  The hearth of the furnace occupies o space of
about 14 x 35 feet in the center of the furnace.  This space
is hollowed out to a depth of about 215 feet and is constructed
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THE MAKING OF ARMCO TRON
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= Locomotive drawing drain of charging pans theough the Open Hearth Department.”

of magnesite brick and lined with burned magnesite and dolo-
mite.  Magnesite and dolomite are basic materials similar to
lime in their chemical properties and they are used as linings
for the furnace bottom in the basic process, not only hecause
they are highly refractory but also hecause they are not at-
tacked at high temperatures by the lime which is charged
into the furnace for the purpose of uniting with the phosphorus
and sulphur of the charge and thus eliminating them. The
limestone, pigivon and serap are charged into this hearth and are
there melted by the flame which passes over them,

The Sulphur and Phosphorus are eliminated by means of
extra limestone upon them after the material has become fluid,
and working to the low limits necessary in Armeo Tron, requires
that a heavier charge of lime be used than in the manufacture
of steel. Limestone is not costly, and hence the additional
malerial does notl increase cost materially, but it requires more
heat to put this limestone in a fluid condition and that of
course must be charged up against the heat of iron.



PURITY, EVENNESS AND S0OLIDITY

The tuel used may be cither fuel oil, natureal gas, prolieer
#as, or occasionally tar. Produocer gos s the fuel nsed at the
Fast Side Plant of the American Rolling AL Co. the fuel and
air arve introduced into the ends of the furnoce theough openings
known as ports and in order to obtain the extremely high
temperature regquisite for the proeess, the formace s constroeted
on the regenerative principle whereby both the gas and air
are preleated tooa temperatore of approximately 1300 degrees
F. before entering the furnace. This prebeating is aceom-
plished i the following manner. Before enltering the furnace
the gas and air pass throogh separate chambers which are
filled with loose brick work and are located ander the charging
floor.  From these checker chambers, as they are called, the
eas and air pass through separate passages to the ports which
el o few feet from the end of the hearth. At this point the
gas and air mix and burn, the Hame passing over the length of
the hearth and melting the charge,  The ot products of com-
bustion pass oul of the opposite end of the furnace to the stack
through a set of ports, passages and checker chambers, which
are precisely similar to those on the intake end of the furnace.
In passing through the loose brick work of the cheeker chambers
on the exit end of the furnace, the hot gases give up a large
amonnt of their heat to the brick work and thos heat it to o
bright vellow color, At the end of a certain period (which

ordinary furnaee practice is about 15-20 minutes) the conrse

of the gnses throngh the furnace is reversed.  The exit end
now hecomes the intake end and what in the preceding 15
minute period has heen the intake end, is connected with the
stack and becomes the exit end. The gas and air now pass
through the hrick work in the checker chambers which has been
heated by the products of combustion during the preceding
15 minute period. The gas and air are thus preheated before
they enter the furnace. In this manner an extremely high
temperature can he obtained and most of the heat in the waste
gases 15 conserved.

In operating the process. limestone, pig iron, and scrap
are charged on the hearth.  As the charge melts, the silicon.
most of the phosphorus and some of the manganese burn out
and unite with the lime to form a slag.  Some of the carbon is
also lost during this period and escapes up the stack in the
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THE MAKING OF ARMCO IRON

form of gas. After the charge is melted which usually takes
ahout 6 or 7 hours, iron ore is added to burn out the carbon and
manganese to the desired amount.

Some of the heat necessary to raise the bath to the desired
temperature is supplied by the burning out of the impurities
in the charge.  The tapping temperature for soft steel is about
2800 degrees Fahrenheit. A considerably higher temperature
(which not infrequently exceeds 3000 degrees Fahrenheit) is
necessary in the latter part of the process for making Armco
i American Ingot) Iron and this must be sustained for a long
period,

From 8 to 10 hours” time is nsually required to make a
heat of dead soft stee]l while a heat of Armeo {American Ingot)
Iron requires from 11-13 hours. The higher temperature
emploved in making Armeo (American Ingot) Iron is necessary
for two reasons: First a high temperature is necessary to
burn out the last traces of impurities which are usually disre-
garded in the manufacture of soft steel.  Second, the melting
point of pure iron s considerably higher than that of soft steel
and a higher temperature is necessary to keep it in a molten
condition. This higher temperature causes the brick work to
deteriorate more rapidly thereby necessitating more frequent
and extensive furnace repairs,

“When the charge is entirely melted and at in-
tervals thereafter, the melter takes a ladle full of
metal and pours it into an iron mold.  As soon as
this is =el hard, it s cooled in water and hroken.
From the appearance of its fracture, the meller can
estimate very closely the amount of carbon and
phosphorus it contains.”—=Stoughton.

The description of the open hearth process given in the
preceding paragraphs applies to the manufacture of soft open
hearth steel as well as to pure iron. Many of the processes
that can he seen at the Middletown Works look the same to a
hasty observer as what would be seen at open hearth steel
plants.  There are, however, very material differences, as will
be noted in the following paragraphs,
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PURITY, EVENNESS AND SOLIDITY

No heat of Armeo Iron is released as sueh until chemical
analysis in the laboratory connected with the open hearth
department shows that the impurities have been reduced to
the required standard. Tt is also of importance to note that
the chemist in the (}Ill‘ll Hearth |_;|Er|,|r.'g1|_|.r_1,' iz checked by the
chemist in the Hesearch Department, this I:"{:Illi.li.hllill.g in
extra precaubion against any material leaving the plant which
is nob above the guarantee of 90,54 o pure

Getting Rid of Oxygen
In steel production it is customary to “eatch the carbon on
the way down;” that is to say, when the carbon is reduced to
about the proportions desived and the manganese perhaps a
little lower than is wanted in the finished product, the heat is
tappredd. Then, either in the furnace or in the ladle, manganese
is added.  The object of this is to eliminate the oxvgen which
has united with some of the iron in the open hearth Furnace,
Right here is a very important point in mLilinn to Ingot Tron
practice.  You will recall that silicon, phosphorus, manganese
iminated largely by allowing them to

carbon and sulphur are ¢l
combine with oxygen, this being facilitated, of course, by the
tremendously high temperatures of the furnace. Now iron
also has an aftinity for oxygen which is an active one at high
temperatures,  The higher the temperature the more s iron
inclined to combine with the oxygen of the air forming ferrons-
oxide or burnt iron.  This is practically the same as the seale
which forms on the outside of white hot and red hol iron or
stecl.  Hemember that iron will not combine directly with
oxveen at ordinary temperatures but that it will at very high
temperatures, Now as long as there remain in the hath con-
siderable gquantitics of earbon, silicon, sulphur, ete., for all of
which oxvgen has a higher affinity than it has for iron. it will
combine with these substances and form slag, which floats to
the top and is eliminated.  As long as considerable quantities
of silicon, manganese, or carbon remain in the hath the iron is
protected from oxidation, but when these impurities are nearly
all gone and when also the temperature of the furnace is at or
near the maximum, the combination of oxygen with iron goes
on to some extent, and if the process were not in the hands of
skilled and experienced men, it wounld go on to such an extent
as to ruin the product. This burning of the iron is the great

-
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THE MAKING OF ARMCO TRON

*Ingol Maolds in yard ready for transporiation te Open Hearth Department,”™

difficulty of the pure iron process, and it was the overcoming of
this difficulty that constituted one of the points of the in-
vention.

To return to open hearth sleel, it was stated that when
this was poured into the ladle, manganese was added in order
that it might unite with the oxvgen which had gone into com-
bination with iron and thus free the hath of oxygen or “de-
oxidize”™ it. It performs its function guite successfully, but
unluckily not without leaving certain amounts of metallie
manganese and oceasionally manganese oxide and manganese
sulphide in the molten iron,  Therefore, it is always the case
that the finished open hearth steel is higher in manganese than
was the molten metal before pouring.  Manganese 1s a very
desirable ingredient in steel for some purposes, but it is perhaps
the worst of the solid impurities in respect to corrosion, It is
evident, therefore, that some other method than the use of
manganese had to be devised in order to make possible the
production of pure iron.

In the manufacture of Armeo ( American Ingot) Iron no
manganese is necessary.  The oxide of iron and gases are
removed by oadding the correct amount of some ]'J'l"“"-"TF“]
I|l.‘!|\:iiﬁ.{i]|;: anil ‘i'-‘!-h'l"'ii,"-'ifli_* agent which will eliminate the
oxides and gases withont contaminating the product.  Alum-
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PURITY, EVENNESS AND SOLIDITY

i s Lhe most important deoxidizing agent used by the
American Rolling Mill Co. Aluminum is probahly the mos!
expensive  deoxidizer which could be used, but it is the one
which does the most thorough and satisfactory work, and there-
fore it iz used exclusively in this work., Analysiz shows that
it is very successful in eliminating the iron-oxide and also
in elimimating itself az slag.

The Ladle

The ladle containing fifty to seventy tons of molten metal
is liftedd by the great traveling crane and carried over the train
of 'i|:|-"__vh|_ molds which are filled one after the other hllu" Ll
operation of a very ingenious mechanism.

The ingot teain is run oul into the yard where the ingots
cool for a certain period.  During the time the metal 15 still
liquid in the ingot mold, an important part of the purifica-

“ Vigw showing method of handling an Ingel from the hat Sanking Fit, ready ler rolling.”

2]



THE MAKING OF ARMCO IRON

tion 15 going forward and can be observed in the fire-work like
display at the tops of the molds. Gases are being eliminated
amd some further traces of carbon.

The Seaking Pits

When the ingots are solidified, though not by any means
cold, the ingot molds are stripped, i. e., lifted off them, and
the ingots are placed in the soaking pits. These are furnaces
wherein the ingot is raised to a white hot temperature. The
ingol does not have to be heated all through, as it is probably
the case that the interior is still white hot with the heat it
retains from its condition in the open hearth furnace. Care
and judgment are very necessary in reference to the operations
in the soaking pit. It is quite possible to heat the ingots too
hot or keep them in the pits too long.

The Blooming Mill

They are next lifted out of the soaking pit by a crane and
sent through the blooming rolls.  This is one of the most
spectacular of the operations of an open hearth plant, and has
certain elements of danger to bystanders, sinee sparks or
fragments fly to a considerable distance when the white hot
ingot receives its first tremendous blow from the blooming
rolls.  TL is interesting to note that one very decided improve-
ment on the score of safety, the hanging of rows of chains on
both sides of the blooming rolls to catch these sparks and
fragments, is the result of the suggestion of one of the workmen.

The ingot is rolled into a bar about 120 feet long in the
blooming mill and is run to the bhlooming shear.  The operation
of this shear is a very interesting and important part of the
process, It will be noted that the extreme front end of the
red hot bar has a rough appearance sometimes for a distance
of several feel from the end. This arises from the faet that
all ingots are somewhat more impure at the top than anywhere
else, since this is the last portion to selidify and impurities
both solid and gaseous tend to find their way to this portion.
In the production of pure iron this fact is a decided advantage,
for this portion of the red hot bar is simply sheared off at ﬁfe
blooming shears and the serap sent back to the furnace. Of
course, blooming mill shears are operated in all open hearth
plants and for the same purpose. The difference with Armeo

[10]



PURITY. EVENNESS AND SOLIDITY

Irom is that the inspection is more severe and the cropping is
farther back from the end in proportion to the amount of
imperfection shown,

The Sheet Bars

The bars are next risllisd 1nto JLI[]H .s.h'i!p_\i aboul 8 mches
wide and something less than an inch in thickness,  These are
sheared up into what are called sheet hars, which are in Lhe
neighborhood of 2 feet long (the length varving secording 1o
the size of the sheet which it is intended shall be made from
each bar).  These bars are subjected to the most rigid inspec-
tion. All open hearth practice involves the rejection of some
sheet bars on aceount of certain defects which are familiar to
every  steel worker. Bars may  be “seamed,” Uscabhy”
“piped,” “elay-spotted.” or may have any of several other
imperfections.

The radieal difference between Armeo Tron practice and
open hearth steel practice at this point 15 that bars are rejected
for defects, which to the open hearth steel worker, would seem
so trivial as to be ridiculous.  These defects, however, have
a very important bearing on the rust-resistance of the finished
material, since if the bars are rolled into sheets even tho
they are successfully galvanized, the imperfect spots remai

“ Eight inch defective Sheet Bar shawing how the surface has been barned.”
[11]



THE MAKING OF ARMCO IRON

an opporlunity for the rost working elements, exactly as the
slums of a great city are the points al which contagions dis-
eases find their entrance. In spite of all precautions in the
open hearth and in the hlooming mill, it is necessary to reject
and send back to the furnace o lavge nomber of defective sheet
hars,

" Eight inch defective Sheet Bar shawing seabs on aurlace.

“Eight inch delective Sheet Bar showing pipe in end of har.”



PURITY, EVENNESS AND SOLIDITY

“Ehewing Ueld Saw wsed for =plitling ingois,"

The ingoel splitting saw 15 o very important feature of
Armeo practice. The importanee of 1he gas babbles or Blow-
holes, which are contained in iron and steel ingots has been
thoroughly appreciated only in recent vears, and the American
Rolling Mill Co.. takes measures to guard against (his con-
dition more effectively than any other prodieer,

Whenever o heat of Armeo Tron comes through abaoul
which there iz the least suspicion of its being “gassy,” one of
the ingots is sawed in two on the splitting saw. It is then
usually very easy Lo note its condition by a visoal examinalion,
and this, of course, can he supplemented by the use of the
microseope and by the taking of samples from varions parts of
the split ingot for chemical analysis.  Heats which show his
condition are not allowed to go inte Armeo Iron.

[ 15]
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Reheating and Rolling

The sheet bars are next sent to the sheet mill where they
are reheated in small furnaces near the sheet mill rolls. The
exact manner and dezree of this heating is also very important.
It is guite possible to do damage here by careless practice.
The red hot sheet hars ave taken from the furnaces by the
workmen with the aid of tongs and are passed back and forth
theaugh the rolls until the proper dimensions of the sheet have
heen attained.  Many of the lighter gauge sheets are rolled in
packs of several at one time and eare is necessary here lest too
high a temperature result in sticking them hopelessly together

In the processes of the bar mill and sheet mill. the iron
has acquired a quantity of internal stresses and strains and a
condition of uneven crystallization;—that is to say, it is

[14]



PURITY

EVENNESS AND SOLIDITY

physically wneven. Here is o point which should be thoroughly
understood: iron which s in this condition would rust ek
more rapidly than we expect Armeo Tron to, no matter how
high a degree of purity its analysis showed.  In facl the rust-
resistance of Armco Tron rests upon phyvsical evenness almost as
much az chemical evenness.  The real basis of rust-resistanee
is “homogeneity:” and this means that a substance is the sa
in all its parts, both as to chemical analysis and as to phvsie

il
condition.  The nearer we can approach this ideal the nearer
we shall come to a rust-proof iron,

Annealing

These stresses and strains and  these phvsical uneven-
nesses are removed by means of the annealing furnace.  The
sheets are piled up on huge iron trays and are covered with
what 15 called the annealing box, and the whole is run inte the
annealing furnace.  Here the objecl is Lo raise the lempera-
ture of the iron to a point somewhat short of the melting point.
gy E - s ry - - T "
Then a curions and interesting thing takes place,  The particles
of the iron which had arranged themselves roughly in erystals
of varying size, do not let go their hold of one another com-
pletely as is the case when the iron is melted, but they do
relax their hold to such an extent that if the iron is then cooled
down very slowly, they rearrange themselves in new crystalline
forms which are regular and even and in which the erystals
are of small size. This brings about the condition known as
fine and even crystallization, which iz ideal for corrosion-
resistance and for working quality.  Here again is one of the
radical differences hetween Armeo Tron and steel practice,
Open hearth steel is often annealed in from 24 to 56 houes,
Armeo Iron requires 5 days, sinee the idea is that this process
shall be as perfectly carried out as is humanly possible. 1t is
o be remembered that this annealing does not change the
chemical composition, but does change and make uniform the
physical structure. It would be possible to absolutely eliminate
this annealing process and still keep the material D957 pure
iron, but tests have shown that in addition to the purity, it
must he properly annealed if a material of the grealest rost-
resisting quality is to be secured.

[15]



THE MAKING OF ARMCO TRON

*¥iew of Annecaling Furnace and Pyremeter equipment.*®

Pickling and Cleansing

The sheets coming from the annealing furnaces are taken
to the pickling haths,  These are of dilute acid, and the sheets
are raised and lowered within these tanks until the action of the
acid and the washings of the liquid have removed all traces
of seale (iron-oxide) and any grease and dirt accumulated in
its passage Lhrough the mill. This is strictly necessary in order
that the salvanizing may be successfully carried out. When
thi= IJi"Hili'-i 15 t"rll1[l]4'h'4|. however, other Processes are neces-
sary to surely get rid of the acid, for if any trace of the aeid were
left on the sheets, it would be Fully as bad in corrosive effects
as the seale. The ivon is washed in elear water and just before
it passes imto the spelter or galvanizing bath, it s '|:|.'l-'--'w1|
theough o dilute solution which certainly eliminates the last
traces of acid.  The idea is for the iron to go into the molten
spelter in o physically and chemically clean condition, and this
process, like others, is far more carefully guarded in the making
of Armeo Iron than in that of substitute materials.

[16]



PURITY, EVENNESS AND SOLIDITY

Galvanizing and Inspecting

The galvanizing is accomplished by passing the sheets
between rolls which are immersed in molten zine,  The iron
tukes from the spelter bath o coating of zine, and this s made
even by the action of the rolls. The sheets on passing from
the spelter bath are received on assorting wheels and are sul-
jected to very close seruting by an expert in galvanizing. Al
those imperfectly galvanized are rejected. The salvanizing on
Armeo Tron is far purer than that upon stecl, sinee pure iron
dissolves in molten =pelter only about one-E0h or one-fourth as
much as steel. The purity of the zine coating and the pority
of the hase metal are the reasons for the superior dhirability of
Armeo galvanizing.

After this inspection the galvanized sheets are branded
and, if they are to be used flat, constitute a fGnished prodoet.
Shects which are to be corrngated are sent to the great corrn-
gating rolls at the Central Works,  Recent improvements
have rendered the corrugating much more accurate.  After
the corrugating the sheets receive a final inspection and are
placed on the cars for shipment.

Briefly summing up the manufactuee of Armeo Tron, there
are a great many points embodied in it besides poeity. Armeo
Iron 1= a material which represents the best that skilled and
experienced workmen with the best possible equipment can
turn out.  The inspection ot every step is thorough and search-
ing, and only that material is passed, which besides having the
gnaranteed purity, has the correct physical strocture—which
approaches, as nearly as is humanly possible, peefecd evenness
and solidity.

o
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UFFICE UF
W.B. HARRIS,
RENO COUNTY ENGINEER

HuroHINSDN, KaNsas March &th, 1915,

The Road Supply & Wetal Co.,
H. 5. Patney, Fresidant,
Topeia, Tanpay,

Gantleaman:-

Replying to your inguiry ss te our ezperience with Armeo Amar-
igam Inget Ireom Culvarie, will saz:

This aounty bhaa weed Amarican Ingot ITon Corrugeted Zipe for
aulverts for five yeara, and for four yeaars exalueively. During this time
e have not had & fallurs, and I know of none in the sounty at this time
that show any indieation of denay,

Wa have taken oot & number of ateel pipe and replacad them
with inpot iroa, bot aines the stesl ®was placed by othar partiss in A great
many ingtenees I am not avls to give yeu the length of time thay wers in
sarvice, I can give you the life history of & mumber, however. and mem=
tion the follewing three cmess, whish are about the average.

Coe 36 inch pipe om what is kmeownm as the Monroa Street HRosd,
Just cutaide the city limits of Hutehineon; haz besn in alx years, snd
i8 0 bedly ruated out that it could mot ke mowed, and must soom ba re-
plocad.

Cmé 16 inch, on the Flum 3treet Romd, approximately ome mile
from the oity limite of Eutohimeon; wee in 18 monthe and was taken out %o
put in 8 larger apaning, This weae rueted fthrough in so many pleces it
aould not be used azain,

foe B4 inch pipe on the 4th Avenus Romd, five nilam weat of
Hutehinson was in three years and eight months and woe rusted oubt entirely.

We have put in Ingoet Ircn pipe temporarily, thuet 15, whare the
preper geopletion of the road work would do awsy with the nesessity for
the opening, end in scmes ipstances thess have beenm im longar thsn acme of
the ateel pipe thet wers found @0 badly dsaayed they wars sut of coomis-
:in‘n. Whersver thease have been taken up they mere found in perfest aomdi-

on .,

This, briefly, h&s besn our experience with Armoo Amsrissn
Inget Iron,

Very traly yours,

-
P e
County Enginear
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W DEWODDY DiCKiMEan

P TR R BT ST E FUY & WATEIRE

TELEruanD 1280

Arate Bans Buoa
LITTLE ROCH.ARK.

¥arch 1&th, 1915,

The Dixle Culvert & Metal Os.,
Little Rock, Arkansese

Gentleman: =

In responee to your enguiry aeking our eplnlon of the
comparative qualities of pure iren culverte and thoee made of
pteel, we would etete that after a falrly loeng experience with
culverts of varicus materiale, we have adopfed as cur standard
metel culverts only those manufactured from the purest iron we
CAn BECUTe

Cur experience with stesl culverte has convinced ue

that they are notoriously unestiefmctory, that the galvanlizing le
not te be depsnded upon, snd that their 1ife, inetead of being
venrs, may, in some cases, be only weeks, Ae an 1llustration of
this, v hed a garbage can made from a esction of esteel culvert
pipe wnich wae entirely esten away and worthleee in two monthe
time, This can was replaced with one made from a eimilar esctien
of American Ingot Iron plpe which has now been In use nearly &
year and is me perfect ap when [lret made,

: ¥We have about fifty miles of levee under our supervielon
which has under draine of American Ingot Iren plpe. These dralns
were placed under the leves in 190§ and have never shown the least
trace of rust or detericratlon,

In svery way wa have umed it, pure iren pipe has been
go eetisfactory that we have no healtancy In incorporating it im
our permanent conetructlen.

Tary truly yours,

WIL/T, . {
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CESAGE ELEADER Cusauas W BAKER
W H MEGLETT Secegisss T W CROW
i M HOGHINS Ceif Bucesges L B ADAME

HIGHWAY COMMISSION
OF DICKSON COUNTY
DICKSOMN. TEMNMESSEE

Usrak Gth, 1918,

Tannazaea Watal Culvart Co.,

Dashwvills, Temnm.
Geut Lemen ;-

Your favor of Lurch 4th, mquﬁliring for =y experisncs mitk
matal eulvarts te hand today. and in reply will say that during the
paat twalve yaara [ bave hasn tryipg out the various awlvsrt matals
new on the markat, and have dacided that culverts made of Ameriosm
Ingot [rom are for superier to any otherz that I have uged,

I was supleyed ag Chief Engineer of the Robertsoem County
lennaceea Pika Comalsaiosn end under my direction this Comaisaion ax-
pendad ewar [O00,000 for highwaye and bridges Iamadiately bafore
they employed we ap Chief Enginser they mads a ocntract with & aul-
vort manufactursr to furnlsh them =ith metal eunlverts for the sntira
contraot Theae culverts wara guarantesd to be 43 gocd BB Anericen
Iogot Iren, and wers prioed 153 oheapsr The first shirment of two oar
loada was used bafore the analyais waa raseived from the testing lab-
oratory This analyeia sahowed that the samples out from the end-shesta
wara 9% B7 apd 99.868 pure irem, and the samples gut from the ssntara of
the culveris wara 99 ,35% and 99 51 pure iron Thase aanples were sent om
Faptamber Jrd 1913

Aftar this anslyais was raceivad the Commission refused to use
culvertsy mde of this materizl ss it was mot up to spescificationa and
they ilmnsdiately mads a contragt with manufsoturers of Amerisen Ingot
Iron culverts The four samples, cut &t random from a two ocar shipoent

of Azmerigan Ingot Iron oulverta, analyzed 99,88-99,89-99.%92 and 99 94.
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After acna of the oulverte mads b¥ the
been in mervice for 16 montha, I found it necessary to rosove 4 247 and
an 18" gulvert to inatall ccporete wmrobes, the aulverts being %o saamll.
Eech of the oulverts wera 40 feet long, and with the exseption of tha
and gheats, the ¢eulverty wers entirely rusted through slong the bottem,
and wore unfit for re-installatiomn. Thia wae on the Wessynghon Fike,
1/4 ¢f & mwile Tost of Néw Chapel Chureh.

I found 1% necezesry to Temove two E4" oulverts made of this
game materlal, from the pike batwesn Orlinds and Handlayton, Thaga
hod been installed 27 mentha., They were not ruosted entirely through,
but wers badly pitted snd unfit fer further use.

During the construoticn of the Roberteon OGounty highways we
found it necesaary to remove nuamarcus culverts that hed been installed
by the Distriet Commissioners. fheas culverta were bought from aix
diffarant manufscturers [(aecerding to the County Recorde] amd with one
oxaovtion, pons of thes could be veed again cn aceount of them being
porraded and rusbted cut,

During the ccnptructien of the Beste Aond, which runs Weet
from Grasnbrier, the weather was unfavarable %o ocnorete copatruatiem,
nnd T imstalled thres £4" American Imgot Iren Culverts under ome f11l,
with the szpectatien of removing them as acom aa the weather permitted
ponerate conptrustion, For several rensons we did not get to do thia
work far 31 moatka sfter installing the sulverts, and whem they were
ragoved thay wer: in perfect comditlion and wers immedistely lmetalled

in othor places-
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Tba Piks Commissien 80ld te the Johm Ferter Ioe Co., 75 fast
of 15" Americen Ingot Iren eulvert which he uesd &t the Ioa Factory

Thia aulvert was inatslled is a driyeway oads of fresh odnl
asindare. and csrricd the weter from the aocling system and other waste
watar I have basn watching 4%t te ses the offect the sulpkurls aotiom
frea the ciPders, and wmmonia from the waste =watsr would have upen thia
matal, snd om the BBth of Fab.. 1316, this culvert wee ip perfect son-
dition after threa years ar:rﬂ::a

Thess tests under actual working oonditions have demonstrated
te ma thet 1% is much mors sccmomical to purchass culverts cade of Amer-
ipan Ingot Irem, ever though they oost a trifle more than the " Juei-as=
goad" kind.

Youra truly,
| /ff/ﬂ-:&-ﬂéjj’

JHH/BS . £ Chiaf Engﬂanr.



LG HOWEH

ADLE ACOAR Tl M

L.O.KOVEN & BROTHER,
SIEET IRON: SHEET STEEE ave
STEEEL PEATE WORK op EVERY DENSCRIFCIGN,

Fol SHIP

IfLS AUNES FACTORICS PLANTATIONS CWEIMICAL WRNS
Fauml wORa S FARLE MICLS ABATT

BS FERTALUIER PLANTS WATTE WORAS
GOVEANNMENT WOHA SIWAGE SFETEMS £rc

(AT ARNIE I NG .
OESHGNERE OF SPOCIAL APFARATUS FOR MASUTACTURING INDUSTRILS

WORKSE
JERSEY CITY M J

GFFICE 30 CLIFF 5T, -
NewYorly, oet. 71, 14,
Ameriecan RHellimg Mill Co.,

30 Chureh 3t.,. €ity,

Gentlemen:

It may interest you to koow that we used, without o
Lreak, ane brand of F-u-idlud. double refined iron for over thirty-
cires years: Thie wes high priced nmaterfisl but it mes the best
we aould pet and we wanted the best,

Ha wieh to atats further thet aftear somparine American
Inpot Tron with othar new process irons spd steals, of which Amar-
lean Jogot Iron is the highest priesd, we have adopted the use of
the Amaricen Inset Tren and we have been weinp 1%t with pood re-
malts in large quantities since April of this year.

Toura very truly. . _ :
= ._.'r,-'{r.rn--.c’-h-* e J
-~
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