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covered by the vigilance of the inspectors, and un- capable of withstandil1g a moderate rmount of in- delivered at the Royal Institution and since pub­
doubtedly savad much property and many lives_ ternal pressure, an equivalent of magnesia and an listed in the FortniglUly Review, Professor Tyndall 
Tiley are as common in American as in English boil- equivalent of c\Jloride of sodium, or common salt, gives a curious instance of how small Itn oversight 
ers, but are suffered to pass unattended to until together with It small quantity of water, and then may entirely destroy the value of otherwifle very 
explosion occurs_ pumping in carbonic acid gas, obtained by blowing careful researches, and of" what extreme caution," 

The London Mechanics' Magazine reproaches air through a coal fire. The result is saiGi to be that to use his own phrase, "is essential in the opera· 
us in a late issue for publishing a long account of the carbonic acid converts the magnesia into biear- tions of experim�ntal philosophy." Long before he 
boiler explosions without comment, saying that life bonate of mvgnesium, which can only exist in solu- had proved, as he has since done so completely, by 
is held so cheap in this country that hundreds may tion, and that this compound, as fast as it is formed, varied and most conclusive experiments, that tho 
be killed through acciuents by steam without especial decomposes an equivalent of the chlor!de of sodium, fact a;:tually is so, Prof essor Tynuall was convinced 
notice. It woulCi take a larger paper than the SCI- forming chloride of magnesium, which is exceedingly that what had already· been established, in relation 
ENTIFIC AMERICAN to record and comment on a'I the soluble, and so remains in solution, and bicarbonate to the phenomena of radiation and absorption, with 
boiler explosions in the United States, and the mere of sodium, which is much less soluble, and therefore respect to gases and lapors and the liquids tflJm 
publication of them would do no good. falls to the bottom. Bicarbonate of sodium is thus which vapors are deriled-namely that" the acts of 

We hl\ve no such admirable coucerns as these Eng- obtained at oue operatlou, extending over less than radiation and absorption arf' molecular, depending 
!ish boiler insurance companies, but we hope to be- a quarter of an hour, and without the aid of any upon chemical and not upon mechanical conditions," 
fore long, and in the meanwhile, let every engineer melre costly reagent than can be obtained by the -must necessarily be true also of salids. At the 
be his own assurer. 

. 
mere combustion of coal. The bicarbonate thus ob- threshold, however, of the researches which he de­

f •• � 

NOTES ON NEW DISCOVERIES AND 

APPLICATIONS OF SCIENCE. 

A NEW SODA PROCESS. 

NEW 

A process for obtaining soda from common salt, 
which, if it should prove successful in practice on !h e 
great scale, will be an even greater advance upon the 
method by which what Dr. Hoffman has well called 

" the most valuable of all known transformations" 
is at present effected, than in the Bessemer process 
upon all previous methods of converting iron into 
steel, ilas just been patented by Mr. Walter Weldon. 
At present, the manufacture of "S0(la crystals" in-

. volves six distinct operations, requiring very exten­
sive and costly plant, and a very large amou'll of 
both labor and luel, besides rather more than an 
equivalent of that costly reagent, sulphUl'ic acid. 
The first of these six operations con sists in causing 
sulphuric acid to react upon salt at a higb tempera­
ture, whereby sulphate oC sodium is formed, hydro­
chloric acid flying off at> vapor, anll being condensed 
by means of towers filled with piecc3 of coke over 
whlch water is kept constantly trickling. The hy 
drochloric acid gas enters at the boUom of these 
towers, and in its way upward comes into contact 

tained can l:Je eonverted into neutral carbonate by the termined to undertake in order t.o test tll'; soundness 
application of a very mo:lerate amount of heat, un- of this conviction, he was met by a multitude of facts, 
der the influence of which the bicarbonate gives off obtained by celebrated experiment.erd, which seemed, 
one equivalent of carbonic acid, which can of course at first blush, quite conclusive the other wa.y. 
be used over again. The solution of chloride of Melloni, for example, had founu that lampblack and 
magnesium is evaporated to dryness, and the re,idue chalk each exhibited precisely the mrne amount 
then her.ted to a little below redness, when the hy- of radiant and absorbent power, and MM. Masson 
drochloric acid is all driven off, to be condensed in and COUl-tepee had performed a most elaborate seri.as 
the usual way, and magnesia is lett behind. ready of ·experiments on chemical precipitates of various 
for use over again. The magnesia used in the pro- kinds, the results of which went to show that all such 
cess thus costs nolhing after the first time, and the bodies possess exactly the same degree of radiative 
only materials �onsllmed are salt and coal. It is and absorptive energy, and led the expelimenter!! to 
said that by this process soda may be produced at the conclnsion that" where bodies are rec1ncpd to an 
virtually no cost whatever, 'the value of the hydro extremely fine state of division, the influence orthis 
chloric acid obtained exceeding the raw material, state is so powerful as entirely to mask and overritle 
tuel, labor, wear and tear, and interest on capital. whatever infiuellce may be dne to clJemical COHBtitu­
Tue quantity 01 Eoda now manufactured in this tion." A nost of other inquir6rs had arrived at 
country annually is equivalent to about 700,000 tons similar results, but they had all committed a little 
of "soda-crysta18," the present vabe of which is oversight which utterly vitiated their work. The 
abont £7 per ton. It follows that Mr. Weldon's pro· natUl'e of that oversight Professor Tsmlall thm ex­
cess, it it should prove successful on the great scale, plained :-" I have here," he said, "a metal cube 
would save to this country alone, on its present con- with two of its sides brightls polisheG. I fill the cube 
sumption of soda, something like five millions ster- with boiling water and determine the qui1ntity of Ileat 
ling a year. emitted bo'the two bright surfaces. One of them 

BURNING MMINESIUM IN STEAM. 
with eo large a smface of water as to be completely M1I. Deville and Caron have fouml tbat magne-ab�orbed thereby, forming the aqueou� Rolution of 

far transcmds the other as a radiator of heat. Both 
surfaces appear to be metallic. What then, is the 
cause 01 the Observed difference in their radiative 
powe�? Simply this. I have coate.] one of the 
surfaces with transparent gum, tllrough which, ot 
COlH'lle, is seen the metallic luster behind. Now this 
varnish, though so perfectly transparent to lUlIinotls 
rays, is as oPdque as pitch or lampblack to non­
luminous ones. It is a powerlul emitter of dark 
rays; it is al£o a powerful absorber. While, there· 
fore, at the present moment ,it is copiously pouring· 
forth radiant heat, it does not allow a single my 
from the meLal hehind to pa�s through it. The 
varnish, j,hen, and not the metal, is the real radiator. 
Now, Mellonl, Masson, and Courtepee 'experimented 
thus: they mixed their powders and precipitates 
with gum water, and laid them by means of a brush 
upon· the I!urfaces of a cube like this. True, they 
saw their red powders red, their white onea white, 
and their black ones lJlack, but they saw these colors 
through the coat of varnish which encircled every 
particle 01 their powders. When, thBrefore, they con· 
cluded that color had no influence on radiation, no 
chance had been given to it of asserting its influence; 
when it was tound tbat all chemical precipitates 
radiated alike, it was the radiation from a varnish 
common to them all. which showed the observed con· 
stancy." In order to show still more conclusively 
that the case is really thus, Professor Tyndall per­
formed the following further experiment: He took 
two powders of the same physical appearance, one 
of them being a compound of mercury and the otber 
a compound of lead. He spread these powders, 
without varnish of any ki!;d, one on one surface lind 
the other on another llurIace of such a cube as thaL 
used in the experiment already quoted. Filling the 
cube with boiling wa�er, and determinin[ the amount 
of the radiation from the two surfalles respectively, 
he found that the surface covered with one powder 
emitted only thirty-nine rays wbile that covered by 
the other powder em:tted seventy,foar. He lhen 
took a se!!ond cube, having two of its surfaces coated 
with the same powders, but in this instance by the 
aid of a transparent gum. The radiative power of 
the surface coated with the one powder was now 
absolutely the same as that of the surface coated with 
th� Other 

sium will burn brilliantly in an atmosphere of .�team. 
hydiOchloric c.cid which is known in commerce as Tbey passed steam througb a tube containing mag-

" muriatic acid," or " 3pirits of satts." The second neslum, he&ted by the flame of a spirit lamp. The 
operation consists in calcining the sulphate of sodi- magneaium ournt ViV!aty, liberating hydrogen. They 
um produced by the first operation with coal and tried the same experiment with ZlDC, and succeeded 
lime, in what are called "balling furnaces," the re- in making that metal also burn in an atmosphere of 
sulb being the compound known as "blaGk aSh," steam, but the tem[lerature required was 01 course 
and usually containing about 24 per cent at carbOli- very much higher than in the case of magnesium. 
ate of sodium, 12 per cent of hydrate of sodium, MM. Deville and Caron have also found that the pres­
or caustic soda, 2� per cent or undecomposed salt, ence oi the feeblest acid will enable magnesium to 
2 per cent of undecomposed sulphate of sodium, decompose water, even in the cold. Water contain­
and 59 or 60 per cent of " soda waste," con-. iog carhonic acid is decomposed by magnesium with 
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operation consists in carefully lixivlating the" IJlack IMPROVED PROC ESS OF SEPARATING SILVER FROM Lj;:AD. 

ash," BO as to separate its soluble constitueutsJrom 
its insoluble ones, the results being a solution of 
mixed hydrate and carbonate of sodium, and that 
insoluble residue which accumulates in such enor­
mous quantities in the neIghborhood of every alkali 
works, occupying valuable space, and giving off most 
offensive gases into the atmosphere. The fourtb 
operation consists in boiling down to dryness the so­
lution 01 mixed hydrate and carbonate of sodium, 
and the fifth in calciuing the resulting" soda ash" 
with sawdust, in order to convert all the hydrate in 
it into carbonate. The sixth and last operation con­
�ists in dissolving the product as the fifth operation 
in water, and leaving the solution to stand until the 
carbonate of sodium in it crystallizes out. When It 

very pure product is required, the crysLals flrst ob­
�ained are again dissolved, and the solution so ob· 
tained is left to crystallize as before. These six ope­
rations occupy altogether about It fortnight, am] it 
the soda is wanted as bicarbonate, a seventh opera­
tion has to be performed, which occupies several 
days more. By Mr. Weldon'S process, however, it 
is said that a large charge 01 salt may be converted 
into bicarbonate of sodium by a single operation, 
which may be performed in twelve minutes, and this, 
too, without the use of sulphuric acid, or of any­
thing whatever that is not used over again, except 

Pattinson's well-known process f or separating lead 
trom silver has recently been improved upon on the 
continent. After having been melted the lead is run 
into a crystallizing pan, and its surface covered with 
finely hroken coke, upon which a stream of water 
plays. The mass of metal tben receives a circular 
motion fro;}} an agitator, by which the whole is 
equally moistened and cooled. A crust forms on the 
top of the mass in about an hour, which encases the 
fragments of coke. The water is then turned off, the 
agitation stopped, and the unsolidified lead holding 
the silver, drawn off from tIle bottom of the crystal­
lizing pan. 

NEW METHOD OF MAKING ICE. 

A new method of making ice has been devised by 
Signor Toselli, who uses a machine, adapted for 
household purposes, in which compressed sleam re­
places the ammonia or other agents in ordinary use. 
The machine consists ot two cylinders, in one ot 
which a soluLion of common Iilalt is placed and 
heated. When the temperature of the saline solution 
reaches about 100 deg. , the steam is passed int(j) the 
second cylinder; after evaporating for an hour the 
connection between the two cylinders is broken, and 
the one containing the compreased steam is placed 
in a vessel of cold water. 

coal, and witbout the productio;} of a single ounce of A SINGULAR OVERSIGHT OF SEVERAL PHILOSOPHERS. 

any kind of "waste." Mr. Weldon's process is said f In his recent l�cture on "The Relations of Radiant 
to consllit simply in placing within a suitable vessel, Heat to Chemical Constitution, Color, and Texture," 
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IMl'ROVEMENl' IN RREPAIUNG CITRIC AGID. 

Citric acid, 01 which the consumption in this 
country is now very large, 1s imported chiefiy from 
Sicily, and usually reaches this country as a black 
fiuid, in appearance closely resembling a thin treacle. 
'Ihis black fiuid is obtained by Inspissn.ting the juice 
procured by subjecting lemons to pressure, after the 
rinds of the lemons have been removed, for the sake 
01 their essential oil. The first process to which 
this black juice i� subjected, by the manufacturers 
here, is that of treatment with ch-alk, whereby an 
insoluble citratQ of lime is obtained. This citrate of 
lime, after having been well washed with cold water, 
is decomposed by sulphuric aei(l, insoluble sulphate 
of lime being thus tOllmed and citric acid passing into 
solution. At this stage the citric acid is still as­
sociated with a considerable quantity 01 coloring 
matter, of wh,ch citric acid is perhaps more tena­
cious than any other vegetable acid, and 'lccordingly 
the next step is to remove as much of this as pos­
sible by m'lans 01 animal charcoal. The solution is 
then evaporated, until, on cooling, It will crystallize. 
The crystals it then yields are by no means free from 
coloring matter, but are of a decided brown color, 
and are therefore re-dissolved, and their solution 
treated again with animal charcoal, evaporation and 
crystallization being then repeated as before. Such 
is the process by which citric acid Is usuaUy manu­
factured; bu!' M. Perret, as has already been an­
nounced in these columns, is nying to introduce a 
proces"" the first stage of which would be the com­
bination 01 the citric acid in thp. lemon juice with 
magnesia, iustead of with lime. The Bulletin de la 
S()i[Jieie Chimique, of PariS, has just given a detailed 
account 01 M. Perret's proposals, the main ob ject of 
which is to avoid the great loss which so frequently 
occurs by reason of the inspissated lemon juice be­
coming so aUerated, during its transit from Sicily to 
England, as to be completely spoilt. Tbls liability 
ot the inspissated juice to spontaneous alteration Is 
sh<tred by citrate 01 limto', and hence no advantage 
has been found to attend tl e plan, which has heen 
many times tried, of treating the lemon juice with 
lime in Sicily, and so brin�ing the citric acid to this 
country, not �s inspissated lemon juicE', but as the 
compound which is firs!' formed in the usual process 
for converting the crude into the commercial acid. 
M. Perret finds, however, that, by treating lemon 
juice with magnesia, compounds are obtained which 
are almost absolutely unalterable, resisting heat and 
moisture tor a very long time without suffering the 
lea!!t injury. He theref ore proposes that the lemon 
juice, immediately on its baving been expressed, 
shall. be treated on the spot, with an excess of 
magnesia-which earth, in the form of carbonate, 
qnite pure enough tor use for this purposp, is very 
abundant in Italy. Tbere h thus fOImed a perfectly 
insoluble tri-basic (!itrate of magnesia, in the lorm of 
a very dense granular powder, and II this compound 
be added to a fresh quantity of lemon juice, heated 
nearly to the boiling point, there is obtained a solu­
tlOn of bi-basic citrate of magnesia, which, on cool­
ing, yields crystals almost absolutely pnre. This 
bi-basic citrate is 01 couree t�e most suitable for 
transport, anJ will' probably before very long be the 
only form in which we shall import citric acid. 

CURIOSITIES OF SOAP BUBBLES. 

Mr. J. Broughton, B. Sc., chemical assistant at the 
Royal Institution, has contributed to the March 
number 01 the Philosophioal Magazine, an aecount 
01 some very curious optical appearances observed 
by him in the remarkably permanent soap bnbbles 
which M. Plateau some time ago taught us how to 
produce by means of a solution of one part of pure 
oleate of soda iii. fifty parts of distilled water, mixed 
with two-thirds ot iLS bulk 01 pure glycerine. Mr. 
Broughton states that a bubble blown with this solu· 
ti0n and placed on a wire ring under a glass case 
will frequently, after standing for an hOllr, exhibit 
at its upp?r pole a circular black spot, one·tbird of 
an inch in diameter. The black is intense, but it 
always possesses the property of rellecting a small 
amount of light. In this position it can easily be 
examined by means of a lens, which renders visible 
optical effects of great splendor and interest, and re­
veals that the film is incessdntly in motion. This 
discovery led Mr. Broughton to devise a simple ar­
rangement for examining a small bubble by means 

of a powerful compound microscope, the bubble 
being strongly Illuminated by a good condenser, so 
that the light, after a refiection, might pass through 
the microscope. With this arrangement he found 
the film of the bubble to exhibit oplical phenomena 
of the utmost magnificence. The appearancE's ob­
served in and near the black spot above described 
wem, he says, " of especial splendor. On the black 
ground moved specks of brilliant yellow and orange, 
which again contain smaller spots of blue and black, 
of almost every geometrical form, but al ways in rapid 
motion. Many other appearances were observed; 
among the most common being spots 01 such regu­
larity that at first sigh� they produce the effect of 
structure. Under a high power, these latter were 
resolved into series of Newton's rings of excessive 
minuteness. The variety of the phenomena was 
quite remarkable; but the most commonly occurring 
effects were those in which lhe colors red and green 
prevailed. Tbe motion appeareil to be invariable 
and incessant." Mr. Broughton calculated that the 
thicknesl:l of the film, in the part L. t which the ap­
peal'.lnce of a black spot was presented, amounted ta 
about three eight-m;\lionths ot an inch.-Meohanics' 

Magazine .. 

Cast Steel-Magnesian Crucibles. 

Sm :�Last monta M. Boussingault presented a 
note of M:JI. Caron to the Academy of S ciences on 
the air bubbl.e3 and bliliters in steel, and in which he 
stated that cast steels in general, and particnlarly 
those which are termed in commerce soft, because 
the tempering modifies very lilUe their hardness, are 
subject to contain bubbles. In order to avoid these, 
or at least te lessen the number and dimensions, the 
general practice is, as soon as the jet is run, to 
weigh the ingot with a piece of oast iron, fitting 
exactly into the ingot mold. The effect of this piece 
is to cool the surlace in tU9ion which it touches, and 
thereby prevent the ga�ps Irom escaping, and pro­
duci)lg numerous cavities, which would deteriorate 
the value 01 the steel cast wilhout this precaution. 

Tbese blisters are of two kinds. One sort, with 
metallic and iro'l-colored luster inside, seem to have 
been produced by a gas incapable of oxydJzlng the 
metal; this is the most numerous. The other pre­
senting to the tlS e the vi1.l'ied colors ot iron or of 
steel heated in the prE'seuce of an oxydizing gas, is 
much more seldom met with than the first, and is 
only met with at the surface 01 the Ingots. It is 
certain that hydrogen, carbonic oxide gas, nitrogen, 
or a mixture of these gases, are the only possible 
causes 01 these blisters. Have these gases originated 
from the atmosphere 01 the furnace? or have they 
been absorbed in nature by the metal in fusion? If 
they do not proceed directly, and without tran�form­
tion, from the ambient gaEes, how and why does It 
happen that they are developed just at the moment 
of the solidification of the metal? L astly, how are 
thpse bubbles to be avoided? Such are the ques­
tions which M. Caron proposed to himself, tbe an­
swers to which he has endeavored to furnish by di­
rect experiment. 

Steel, cast in a crucible of refractory earthenware, 
and lelt to cool slowly, is always full of cavities lined 
with crystals; often, e'Ten, when the gases 01 the 
furnace have penetrated in sufficient quantity into 
the crucible, the ingot is found to be surmounted by 
a metallic and cavernous efflorescence, occupying a 
considerable volume. This is never seen in the case 
of iron. 

These two fils ions 01 steel and ot iron having been 
made under the �ame circumstances, the two metals 
have had to be exposed to the inthlence of the same 
gases composing the atmosphere of the f urnace. 
There are, therefore, only two hypotheses now possi­
ble:-1. That the direct absorption of the hytlrogen 
and carbonic oxide gas of the furnace by the metal 
in fusion may lead us to suppose that s:eel possesses 
the property of absorbing these gaseE, and that iron 
does not. 2. That, not admitting this <ilirect absorp· 
tion as demonstrated satisfactorily, we may be of 
opinion that t he bubbles pr'oceed from a disengage­
meot of gases, caused by the action of the carbon 
(which distinguishes iron from sce21) upon some 
substance mingled with, or dissolved in, the steel. 

In order to determine which of these two hypothe­
ses is the right one, M. Caron considered that it 
would be sufflcient to melt steel in a porcelain tube, 

© 1866 SCIENTIFIC AMERICAN, INC. 

265 
traversed by a current 0 f hydrogen 0 r carbonic ox ­
ide gas, and to ascertain the presence or absence of 
bubbles. When the cup i n  which the steel i s  placed 
is 01 porcelain, no efflO'l'esence ill perceived after the 
COOling of the molten metal; but the surface of the 
ingot which touches the porcelain is covered with 
cavities simila.r to those remarked in steel melted in 
a crucible. This being the case, M. Caron tried to 
know whether the nature of the vessel in which the 
fusion took place did not exert some influence on the 
result obtained, so he substituted for the porcelain 
cup a vessel of magnesia, and afterwards one of 
quicklime (both these cups being separated from the 
porcelain tubp. by a layer of platl.uum); he then ob­
tained ingots perfectly free Irom cavities, efflorE's­
cence, or blisters. 

These experiments demonstrate that it is not the 
hydrogen nor the carbonic oxide gas, absorbed hy the 
iron or steel in fusion, which produces the blistpfs; 
they show, moreover, that the bubbles proceed from 
two causes, which contribute equally to the forma­
tion (If carbonic acid gas. These two causes arE', 
first and foremost, the oxide of iron produced by the 
oxidizing atmosphere of the furna�e; next tbe de­
composition, by the carbon, of the steel, of the sili­
cate of iron formed at the contact with the silica of 
the crucibles. M. Caron states that it is very easy to 
obt ain, by compreSSion, crucibles of magneisa very 
resisting and inflexible. They have the advantage 
over chalk crucibles ot' being able to be preserved 
fo It very long time without alteration. M. Reg-nault 
stales that Tillov�r has operated successfully at the 
Sevres manufactory in fabricating magnesia cruci­
bles. He compresses ths magnesia by means of a 
lever-beam, and so infusible are tbey that platinum 
may be readily melted in them.-London Mining 

Journal. C. H. D. 

NEW PUBLICATIONS. 

TEXT BOOK OF CHEMISTRy-For the Use of Schools 
and Colleges. By H. Drape!

J 
M. D., Professor Ad­

junct of Chemistry in the .New York university. 
Harper & Bros., J'ublishers, New YorK. 

This book comains over 500 pages and is embel­
lished 'fith more than 300 engravings, and emboLlIes 
the valuable parts publisbed on the same subject in 
18406, by Dr. Draper's father. This volume is brought 
up to the present time, and a Iree nse has been made 
of all the most recent authorities, both in the English 
and other languages. The subj zcts are all presen ted 
in plain language; and as a text book lor schools or 
for those who desire to obtain a knowledge of the 
elemental principles of chemistry, we <10 not think it 
has a snperior. The autbor appears to be a thorough 
master of the suhject. 

-------------------
PATENT-OFFICE DECISIONS. 

Application for a patent for improvements in Curtridgc 
Cases. < 

The Board, by Elisha Foote-These cartridges are 
provided with a nipple in the base, adapted to the use 
of ordinary percussion caps, and to prevent accidental 
explOSions, it is inserted entirelywithin the cylinder in 
what is termed the safety chamber. In this, however, 
the applicant was found to have been antiCipated by 
several previous devices, and thereupon, by amend­
ents, he has limited his Claims to the peculiarities of 
his construction. 

In the previous devices the nipple was placed at the 
center of the base, so that the cap would be struck by 
the hammer in every position of the cartridge in the 
barrel. In the applicant's it is placed at one si'le, and 
can be struck by the hammer onlv in one pOSition, to 
insure which projections arc made on each side of the 
cartridge to fit corresponding slots in the barrel. For 
these variations the patent is clltimed. 

We are unable to perceive any advantages from this 
arrangement. It seAms to be going trom simplicity to , 
compllcation-to increase ritther than diminish expen­
ses, and to require care and preCision in use beyond 
what was necessary in previous devices. Patents are 
Intended to be a reward for improvements-something 
must be given to the public in return for the privileges 
bestowed. It is <I great mistake to suppose that every 
different arrangement of devices lS patentable. Chang­
es of form merely, without new results, do not come 
within the object and provisions of the patent laws. 
Inventions, even, are made patentable (Act of 1836, 
Sec. 7), only when deemed "sufticiently useful and im­
portant." 

The decision of the Exa.J1�ner in charge is utnrmed. 

A DR. SACE has proposed a plan of utilizing the 
marshes of France, which at present produce nothing 
but fever and ague. M. Sace proposes sowing them 
with Canada rice, and turning down a lot of beavers; 
both the plant and the animal can live in any climate 
-both would be equally uselul, and one would snp­
port the other. At present large sums are annually 
sent from France to America to purchase beaver 
skIns, which m!gbt thus become articles of home 
production. 
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