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STEEL AND CAST STEEL.

The growing importance and increasing employment of
steel in machmery and shlp building, and the frequent use
of the term in speaking or writing of mechanical industries,
have tended to confuse the popular ideas as to what steel is,
and what steel was. The word itself conjures up ideas of
cutting implements mainly, of a metal capable of being ‘so
hardened and tempercd as to cut other metals, rocks, and
almost all mineral substances as well as to work wood and
a hundred other soft materials. And when steel is spoken of
as being used for shafting, for heavy castings, for plates of
which to build up the sides of ships, for railroad rails, and
similar purposes, the ordinary and unmechanical mind is
confused, and doubts the economy and the advantage of
using the material for such purposes. Perhaps a brief de-
scription of processes may serve to make distinction.

For the production of cast steel the best Swe:dish iron is
used, that known to the trade as ¢ Danemora iron” being
generally employed, although iron possessing similar pro-
pertiesbut from other localities is largely used. Bars about
three inches wide by five-eighths of an, inch thick are of a
handy and much used size.
chambers with fine charcoal, and so arranged that no two
bars touch, and fires are kept up from nine to fourteen days
by means of furnaces of anthracite coal. Bituminous coal
also has been and is used with satisfactory results. Test
bars may be drawn from time to time, until by the judg-
ment of an experienced workman the cementation is com-
plete. This roasting of the iron in combination with char-
coal imparts to the iron a certain degree of carbon as com-
pared with the other constituents, that has the effect to
totally change its nature.

When removed from the cementation furnace the bars
ale covered with blisters, hence the name ¢‘ blister steel”
for steel in this condition. Formerly—within forty years—
this blister steel was largely used by blacksmiths for pur-
poses for which now only cast steel is employed. In the
‘“relaying” of axes, for instance, it was used, the quality of
the steel being greatly improved by repeated hammerings
after heatings.

The bars of blistered steel are very brittle, and are broken
up into pieces of about one pound weight or less, put into
crucibles of plumbago, and subjected to an enormous heat
for from two to two and a balf hours, and then poured into
cast iron moulds of cylindrical form inside, the ingot thus
cast weighing about fifty pounds usually, although much
larger ingots are made if the after nature of the work re-
quires it, or the resultant product demands. If the top of
the ingot, while in a fluid state, does not sink in the center

. # [(the moulds being pleced-omomd wirtte tio—stoct - pouTedy, |

it is evidence that the casting is unsound, and no after re-
heating™ and hammering ¢an rectify the fault, the only
remedy being to break up and remelt the nhonéycombed
steel.

The ingots aré reheated after being cast, and subjected to
the hammer and then to the rolis. And in tke form of flat
and ‘round bars, and rods, and plates, this product goes out
to the world as cast steel, the great cutting material.

For the production of the steel ‘used for building and com-
mon mechanical purposes and for railroads there are several
processes, but they each bring about a simifar result, and
except for details of manipulatioz and employment of dif-
fering means, use the same materials. In some cases the
steel is made from the ore, but in most from the iron (cast).
The Bessemer process will probably stand as a sufficiently
general type of the principle of ¢ converting” to enable the
reader to understand the difference between ¢‘ steel and cast
steel.” 1In the conversion of iron into common, or Bessemer
steel, the iron used is pig, or cast iron, and not wrought
iron in bars. This iron is selected for the quality of its ore,
and so mixed as to aid in the process of conversion and to
produce satisfactory results. These particulars are unneces-
sary for the purposes of this article.

The iron is melted in a cupola just as it is in any iron
foundry, and’ when melted is run into an immense pear-
shaped or pitcher-shaped vessel suspended on hollow trun-
nions, through which a powerful blast of compressed air is
driven by means of blowing cylinders at a pressure varying
from fifteen to twenty-five pounds per square inch. This
pressure is varied during the process, which for seven tons
of melted iron would require fifteen or eighteen wminutes.
This blast of air rushes through the boiling metal; burning
out the phosphorus and sulphur, and a portion of ‘the car-
bon, usually about 10 per cent. This loss of carbon is made

These are packed in air tight

up by the addition of a certain amount of spiegeleisen to the.

ingredients.  ‘‘ Spiegeleisen ”—* mirror iron”—is an iron
containing an unusual amount of carbon.

The converters are made of thick boiler iron, and lined
with a cement of ground flint and quartz, fire clay not being
sufficient to withstand the intense heat generated by the
union of the oxygen of the blast with the sulphur, phos-
phorus, and carbon of themetal. The end of the converting
process is determined by the color of the flame rushing from
the top of the converter. At first, when the blast is first pus
on, it is blue and smoky, afterward red, then graduating to
yellow, and at last to pure white.

When the process is completed the blast of air is shut off,
the immense pitcher is turned on its trunnions, its contents

poured into large ladles, which empty into iron moulds, |

casting huge ingots, sometimes of a weight af 3,000 pounds.
The after working of this Bessemer steel 1ssfmilar to that of
cast steel; a reduction by hammer and rolls.

It will be seen from these general descriptions that the

© 1883 SCIENTIFIC AMERICAN, INC

[Janvary 20, 1883

production of *¢ decarbonized,” *‘ crude,” **low,” or ¢ Bes
semer ” steel and that of cast steel are different in materials
used, methods employed, and in results reached.
. >t
FINICAL FINISH,

If mechanics generally realized how much labor is lost in
the mere ornamentation of useful tools, they would discour-
age it in their own practice, and in their patronage of the
manufacturers. There is a grateful sense of beauty in a well
finished tool, but to the mechanical eye this finish is more
in good proportion and adaptability to use than in meretri-
cious ornamentation.

There is much time wasted in the shop by foolish ex-
perimenting to ascertain how much of fantastic ‘ giggering”
can be crowded in a small space on a bench implement. A
simple scratch awl, that should be at best but a rod of quar-
ter inch octagon Stubs’ steel, tempered and sharpened, is
sometimes so crowded with filed facets and clamp turned
beadings as to become a most unhandy tool.

Sometimes more glaring substitutions of finical finish for
useful form are noticed. The employment of the knurled-
headed screw, or the knurled nut, for a thumb screw, or
“ butterfly ” head screw and nut, is very common. The
knurled head or nut can be formed in the lathe and presents
an elegant appearance, and it may readily be turned off a
bar or rod without the previous work of forging. But
when done, its entire leverage deperds upon the squeezing
power of the thumb and fore finger, the corruguted edge of
the nut or head bedded in the tender flesh of the balls of the
finger and thumb.  The butterfly thumb nut must be
forged, but this is no objéction when these nuts and screws
may be bought by the gross, drop-forged. and in just the
condition for finul finish. These nuts and heads are elegant
and easy to handle, and, mechanically considered, are quite
as ornamental as the knurled nuts.

-t PO

J apanese Seaweed,

Consul Quin, writing on the trade of Japan, mentions that
a considerable increase has lately taken place in the exports
of seaweed, and gives in his last report ‘the following de-
scription of the method in which cut seaweed is prepared
for the market. For making the finest cut seaweed, the
best long seaweed is used, the newer the better, on account
of the color. After the bundles are opened, they are picked,
and as much sand as possible shaken out; the selected weed
is then placed in large boilers, and is boiled for an hour or
more, until the proper color is obtained, which should be
quite uniform and of a good clear green. After boiling,
the seaweed is hung up on poles in the air te partially dry

Mt wfter which it is again carefully sorted, and all ragged

pieces and those of a pale whitish color are rejected; the
selected weed is then handed over to a number of women,
whu vpen 1t out and runl i 3nin fat onila of abont tan
pounds each. As soon as these coils have remuined long
enough to flaiten the seaweed, they are uncoiled, and the
pieces of weed are Jaid out one on the top of the other on a
board a little over four feet long, to the depth of eight to
tenjinches; they are then cut into four lengths of thirteen
inches each, and these pieces are tied into bundles ready for
the workmen to lay in the presses, which are about six feet
wide, thirteen inches deep (the length of the pieces of sea-
weed), and six feet high. At the bottom a row of wooden
slats, about two inches and a half broad, balf an inch thick
and thirteen. inches long, are placed edgeways, and upon
these the weed is laid carefully piece by piece in the frame,
the sides of which are kept in position by a rope stretching
across the top; a movable plank at the back, which is raised
as the workman proceeds, keeps the weed thoroughly even.
When the frame is full—about two tons going into one
press—a similar Jot of slats to those at the bottom are placed
on the top of the seaweed, and the whole is pressed as tight
as possible, by means of a rough capstan, to get rid of all
unnecessdry moisture, and to vender the mass firm enough
for cutting. The frame is then laid down flat; and one of
the side planks being removed, the compressed weed is
planed with an ordinary carpenter’s plane, set so as to cut
it to the required thickness—about one-twentieth of an inch
—along the edges and with the grain. The object of the
slats is to enable the workman to plane to the edges, and
they are removed one by one as he progresses with his work.
Each man can plane, on an average, one hundred and seventy
pounds of seaweed per day. After planing, the cut sea-
weed is taken out of doors and shaken out to dry on mats;
under favorable circumstances, one day is sufficient for this
operation, but it frequently happens that as many as three
days are required before it is dry enough to pack away.
After the final drying, the weed is ready for the market,
and is packed away in boxes containing about sixty-six
pounds each. The rejected ends of the first class seaweed
are used up, together with ordinary long seaweed of an in-
ferior quality, to make cut seaweed of a lower class. While
undergoing the various processes, the material loses 20 per
cent in weight, and that fact, joined to the price of the
labor expended in its manufacture, brings the cost to more
than double the average of long seaweed.

Pt

Iron as a Substitute for Lead in- Shot.

It is reported that a company has been formed in Iowa
for the purpose of manufacturing sporting shot from iron.
1t is stated that the trials which have been made of theshot
have proved it to be fully equal, and in some respects supe-
rior to the lead shot. Ovens are now being put up to anneal
the shot.



JANvARY 20, 1883.]

Ice Storage for Family Use.

Wrap a block of ice in a blanket and hang it where there
is but little, it any, movement of the air. The ice will melt
very slowly; in part because the blanket is a poor conductor
of heat, but chiefly because the water produced by the melt-
ing of the ice is largely or wholly evaporated from the outer
folds of the blacket, and in vaporizing absorbs so much of
t¥e heat received from the surrounding air that the tempera-
ture of the ice is kept low. The inner folds of the blanket
will be frozen to the ice; the ice will rémain dry; and will
seem to evaporate rather than melt. The same ice, if ex-
posed to the air, or if covered with water, or if allowed to
stand where the water from its melting does not freely drain
away, will waste rapidly. i

A good ice house is one that does for a large quantity of
ice as nearly as possible what the flannel blanket does for
the singie block. Tt must cut off the heat of the adjacent
air and ground; it must secure the instant withdrawal from
the ice of all water; and it must utilize as far as practica-
ble the cooling effect of evaporation. The ice will inevita-
bly waste more or less; the great object is to delay the melt-
ing.

Another point is important. Tbe wastage of a large body
of ice is relatively much less rapid than that of a small body,
other couditions being equal. For example, a cube of ice
one foot on a side presents six square feet of surface for
melting. A cube ten feet on a side contains a thousand
times as much ice, but its melting surface is only a hundred
times greater, or six hundred squarg feet. Its relative ex-
posure to melting istherefore only one-tenthas great as that
of the smaller cube. If ice is stored at all, it is economy
to store liberally. ’

Fortunately the materials necessary for the construction
of an ice house, used simply for storage, are of the simplest

and cheapest character; and the actual cost of cutting and

housing the ice is usually so.low that there is no great need
of erring on the side of too small a store. )

Disappointment in the matter of #e keeping is usually
traceable to an obvious neglect of one or more of the es-
sential conditions illustrated by the blanket. The ice is
not sufficiently protected by impervious walls against the
inflow of heat from the outer air and the ground, though
the utmost care may have been taken to shield the house
from direct sunshine. Or the drip irom the slowly (or
rapidly) melting ice is not promptly got away from the
ice; or the drainage channel allows air to enter the house
and circulate between or around the blocks of ice. Some-
times proper care is not taken to avoid the frequent flow
of warm air into: the ice chamber when the doors are
opened for the taking out of ice, or the space next under
the roof is not properly ventilated to prevent its becoming
heated by sunshise-and to utilize whatever chilling effect
may be secured through the speedy evaporation of any
moisture that may gather over the ice.

The situation and construction most suitable for an ice-
house for family use have been well described in a recent
issue of the Century magazine, The writer says:

The best site for a-family ice house is some shady place
under a tree, or the north side of a building which is also
protected from the wind. Shade is of the first importance,
and shelter from the wind next: so if there is a choice, take
tie shady place. If a good position cannot be found, put it
anywhere. The melting ice in the house causes a constant
tlow of water. If thesoil on which the house is to stand
is sandy or gravelly, and has a geuntle slope, there is nothing
to do but to dig a cellar about two feet deep and fill it with
stones. Cover the upper layers with smaller stones and
sand. This will make the floor on which the ice is to rest.
The water will escape easily through the sand and stones,
and there will be no chance for currents of air to low up-
ward into the house. The tendency of the air in a badly
made ice house is always to flow through it. Therefore,
while there must be drainage, there must be no inlets for
air. If the soil is wet and not easily drained, the surface
must be covered two feet thick with stones, and the house
placed on top of this. If this is done, the sidesof the stone-
work must be made tight with nortar, to prevent the en-
trance of air. If provision must be made for carrying off
the water, the pipe may be trapped to prevent the air from
entering the pipe and thus getting into the house.
drained foundation having been prepared, a wooden sill
must be laid, on which the ‘walls are to rest. On this sill
will rest the uprights. These may be simply planks eight
inches wide and two-inches thick. They may be placed at
intervals on the sill, and held in place by a string piece on
top. On the outside of the uprights may be nailed boards
with battens of clapboards. On the inside they are simply
boarded up with cheap stuff. The whole aim is to make a
hollow wall. The space between the outside and inside
boarding must be filled solid with tanbark, saw dust, or
rough chaff of any kind. Upon the walls place a common
pitch roof, boarded and battened or shingled. It must be
rain tight, and must not be air tight. There should be an
opening at the ends, or a hood or ventilator, to permit a free
circulation of air through the upper part of the house. The
door should bave double wails filled with sawdust.

The ice should be cut with a saw into regular blocks, so
that they will pack snugly. Of course, the thicker the ice
the better; but carefully packed ice will keep if only three
inches thick, provided it is properly packed in freezing
weather, water being poured over each layer to fill the
spaces with ice and exclude the air. The interior of the
ice house should be cold before the ice is put in.

A well-!
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‘When the filling begins cover the entire floor with a layer
of sawdust, tan bark, chaff, or cut straw, six inches or a
foot deep. A space a foot wide should be left between the
walls of the hoase and the pile of ice. Where the ice is to
be piled lay down a floor of straight edged boards to cut off
the air and keep the ice layers level. Cover this floor with
athick layer of sawdust, and as the ice is laid down fill in the
space around the pile with sawdust and pack closely. This
filling is to be added as the ice pile is built up. Over the
top layer of ice put a liberal coating of sawdust or whatever
material has been used for the heat excluding blanket.

A pile of ice ten feet square and ten feet high will contdin
about twenty-five tons;.one twenty feet square and ten feet
high will contain a hundred tons, allowance being made for
unfilled spaces. Ice weighs 57°5 pounds to the’ cubic foot.
Calling it fifty pounds to the cubic foot as piled, any one can
roughly estimate the size of house required. It is well to
allow a half for wastage.

— i e e
Influence of Temperature on Magnetization.

M. Bersen has studied the influence of temperature on
the magnetization of iron, steel, nickel, and cobalt. He
places the bar to be experimented on in a constant magnetic
field, at different temperatures, and compares its magnetic
moments. To make this comparison he adopts the method
of Gauss. His apparatus consists of a Bunsen battery of
from six to ten cells, the current from which, after having
passed through a commutator, traverses a retort carbon
rheostat, then the coil which serves to produce the mag
netic field. A galvanometer placed ina shunt enables this
current to be Kept constant. In this magnetizing coil is
placed the bar, which causes a small declination needle,
suspended by a thread to the interior of a copper cage,
to deviate. The deviations are read by means of a mirror
and scale. The magnetizing coil, which must be capable
of withstanding high temperatures, is composed of a wjre
wound, without permitting the coils to touch, on a glass
core, and covered with plaster. The whole is placed in a
copper stove and heated by a gaslamp. The temperature,
which is maintained constant as long as possible, is measured
by a thermometer thrust into thestove. Some of the results
obtained are as follows: As regards iron, magnetization is
nearly independent of temperature. The total and tem-
porary magnetizations increase up to 260 deg., then they de-
crease, while the permanent magnetization diminishes very
slightly. Withsteel, the total magnetization increases at
first, attains a maximum at 260 deg., and then decreases;
the permanent magnetization attains its maximum toward
940 deg. Variations of temperature during the experi-
ment exercise an influence on the magnetization,
which increases under these conditions. If the tem-
perature of a bar magnetized when cold he raised, its
magnetization diminishes; the same occurs if a bar, which
has been magnetized when hot, is cooled. If, now, we
temper this latter, it retains a greater magnetic moment( than
if it had been worked at a low temperature. With nickel,
the total magnetization slowly increases up to 240 deg., and
after reaching 280 deg. decreases very rapidly, becoming
n4l at about 830 deg. Nickel magnetized at a low tempera-
ture and heated to 320 deg., loses all maguetization; if, on
the other hand, it has been magnetized at 280 deg., and sub-
sequently slowly cooled, its magnetic moment begins at
first to increase, then decreases at about the ordinary tem-
perature, but finally remains greater thanat the temperature
of magnetization, Cobalt behaves like steel. —La Revue In-
dustrielle.

e — e
Separatipn of Magnesium in Testing for
Potash and Soda.

BY G. CAMPARI.

The liquid from which the alkaline earths have been re-
moved in the usual course of analysis contains only magne-
sium, potassium, and sodium, with ammonia salts that have
been added in removing the other groups. These, being
volatile, are removed by evaporation and fusion. The mag-
nesium is then removed, and the potassium tested for by
putting a small quantity of the residue in a porcelain dish,
and pouring over it four or five c. c. of an alcoholic solution
of hyposulphite of soda and bismuth.

If potassium is present, the salt turns yellow in a few sec-
onds. - The residue may also be dissolved in a little water,
and a little of this solution added. A yellow precipitate of
hyposulphite of potassium and bismuth forms either im-
mediately or after some time, according to the quantity of
potassium present, )

The reagent mentioned is prepared as follows: basic
nitrate of bismuth is dissolved in the least possible quantity
of cold hydrochloric acid. Twice as much hyposulphite of
soda is dissolved in the least quantity of water. Both solu-
tions are made up to equal volumes by the addition of water,
but kept separately. Just before using, two or three drops
of each liquid are mixed and the mixture diluted with four
or five c. c. of absolute alcohol. A clear, colorless solution
is obtained, which shows the above described reaction (yel-
low precipitate) when mixed with any potassium salt.

After testing for potash, another portion of the residue is
dissolved in water, and the sulphuric acid test made with
chloride of barium. If sulphates are absent, a solution of
carbonate of potash is added as long as a precipitate forms.
The magnesia is precipitated as carbonate and filtered out,
the filtrate slightly acidified with hydrochloric acid, and the
excess of acid boiled out, or the solution evaporated to dry-
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pess. The new residue is tested for sodium with metanti-
moniate of potash.
. If sulphates are present, enough barium salt is added to
precipitate it, and then, without filtering, the carbonate of
potash is added as before. TIf there is much magnesium
present, the final residue will contain sodium in the preseuce
of a large quantity of potassium, which renders the detec-
tion of sodium more difficult. In this case it isadvisable to
add hydrochloric acid to the filtrate from the carponate of
magnesia, and evaporate to a small volume. On cooling, a
large portion of the chloride of potassium crystallizes out.
The largest part of the potassium may be precipitated with
tartaric acid before testing for sodium. The filtrate must
be evaporated and the residue calcined, and then redis-
solved.—Ann. di Chim.
- 4O —
Antiseptic Power of Ammonia and Chloroform
Vapors.’

At a recent meeting of the Medical Society of London,
Dr. Richardson read a paper on the properties of ammonia,
chloroform, and ammoniated chloroform, as antiseptics
(Lancet, Nov. 25, p. 892). He also exhibited two small spe-
cimens of lung, which had been preserved in chlorofotm
vapor and had remained untouched in their respective bot-
tles tor thirty-five years, and were still well preserved. As
an illustration of the antiseptic power of ammonia vapor,
he showed a specimen of blood which had been drawn from
a sheep’s neck in April, 1862, and kept in a well-corked
bottle ever since; it was still perfectly fresh and fluid. He
found that structures containing much fat became saponi-
fied unless chloroform were mixed with the ammonia, and
that when it was desirable to retain the color of the blood,
the addition to the chloroform of coal gas which contained
sufficient carbonic oxide for the purpose was entirely success-
ful. The knowledge that it is pessible to retain specimens
of viscera in a perfectly sound state, during a long investi-
gation, in ammonia or chloroform vapor, will be welcome
to analysts and toxicologists. Dr. Richardson remarked
that he feared the process could not be carried out on the
large scale. He added that he had found that chloride of
zive and spirit embalmed a body perfectly, but made it too

hard for dissection.
_——— et r-——

Sulphurous Acid in Consumption.

Most readers are aware that sulphurous acid is one of our
most important bacillicides, and the more to be recom-
mended as it can be inhaled with impunity. Mr. Julius
Kircher, a pupil of Liebig, and owner of a chemical factory
in Brooklyn, writes, says the Medical and Surgical Reporter,
as follows to the Zeitsch. f. d. Oestr. Apoth. Verein:

The observation of Koch bas found a brilliant confirma-
tion in my’ factory, where a large quantity of sulphur is
evaporated daily. That in this process a great deal of sul-
phurous acid is formed, can eaxily be imagined. During the
forty-four years that my factory has existed none of the many
laborers have ever been affected. by tubercular consumption,
nay, more frequently, enough personsin the beginning stages
of this disease applied for admittance and were cured within
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