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pecullar. Accordlng to the Flre Marshal S e\:planatlon the]
Thirteenth street door was defective, and water that fell
around the wire during a rain led the electric current from
it to the tin. It melted the solder, burned the tin, and ignited
the woodwork under the tin.

There were 24 fires caused by fireworks, the number from
this cause diminishing year by year. Window curtains,
goods in shop windows, Christmas trees, clothing, drapery,
and woodwork were ignited by gas jets, lamps, and candles :
in 99 instances. In the opinion of the Fire Marshal the plac-
ing of gasjets near window frames should be prohibited.

The total estimated fire loss for 1881 on buildings and ves-
sels was $726,291, and on stock, $5,093,968. The estimated .
insurance loss on buildings and vessels was $54,893; on
stock, $1,062,514. Total, $1,117,401. Therewere two fires
with a loss each of from $50,000 to $60,000; one of from
$60,000 to $70,000; one of from $70,000 to $80,000; two of
from $150,000 to $200,000; one of from {262,000 to $350,000;
one of $1,025,800; and one of $2,302,691.

Of the 1,785 fires 1,552 were confined to pointsof starting;
109 to the building itself; 33 extended to other buildings; 17
were on vessels; and 74 were in woods and such places.
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TESTING CHOCOLATE.
In a lecture delivered before the chocolate manufacturers
of Cassel, E. Herbst said that, although the adulteration of
food is nearly as old as its preparation, yet it had made
greater progress in recent times owing to the progress
attained in the development of chemical methods. TFortu-
nately the progress of chemistry aids those engaged in de--
tecting and exposing these adulterations equally with those
engaged in the opposite pursuit. The more deceptive the
methods employed in adulterating the more complete and
certain are the methods employed in detecting and expos-
ing them. :
It is easy to see that the necessary certainty and clearness
has not yet been attained in all cases, since the art of testing
food by scientific methods is scarcely more than fifty years
old, and because we rarely have to do with simple chemical .
substances, but mostly with mixtures very difficult to sepa- ‘
rate. Certainly chemistry should not be blamed for such |
flaws in its methods, for every science has similar mmperfec- |
tions, but the representatives of those sciences should know !
these flaws so as to know just how far their methods are
reliable and to what degree these reactions are conclusive.
That these self-criticisms are not sufficiently practical by all :
chemists has frequently been proven by experience. Within
the last deeade, since the chemical examination of human
food has received special attention, we have seen how often !
the most incredible analytical results used for the judicial *
prosecugion of dealers and producers, and the exaggerated ;
statements which have been made regarding the extent of ;
food adulterations, have excited in the public a mistrust and . '
suspicion which, with the single exception, perhaps, of wine -
adulteration, is out of all proportion to the actual frequency,
One case may here be adduced as proof of whathas just:

I3
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been said. Some time since twenty samples of choeolate, fa

were tested in Stettin, and declared adulterated, and the
manufacturers indicted. Upon an appeal of the indicted :
persons, the chocolates were again examined, and in the
second instance were all pronounced pure and unadulte-:
rated.

Unpleasant occurrences of this sort have produced a
lamentable sense of insecurity among producers as well as
consumers, and a justifiable mistrust of the reliability of
chemical tests. They form a welcome tool for the manu-.
facturers with which to combat the enforcement of the food :
and victualslaw. The honest manufacturers oppose the law
because they have reason to fear injury to their good name
.and credit, as well as to their pockets, from careless tests of
their goods; while the dishonest parties prefer to conduct
their adulterations without any law to fear.

This explains, but does not justify, the opposition of
mannfacturers to the law. The honest manufacturer is as
much interested as the chemist in deciding just what is de-
ceit and adulteration, and what is allowable.

The lecturer had had occasion to test forty kinds of
chocolate in the experimental station at Carlsruhe. He de- .
termined the quantity of water, fat, sugar, of dried cacao -
mass, and of ashes, in all these chocolates. He also tesled.
the purity of the fat, and examined the chocolate micro-
scopically.

The determination of the water by drying a welghed
quantity of chocolate at 60° or 80° C. offers no diffi-:

culty; to render the mass more porous it is mixed with : certain flavors and spices, but excluding all foreign fats and.

twice its weight of dry sand. The fat was extracted with
ether from 10 grammes of chocolate in Soxhlet’s extraction
apparatus, ‘and dried at 100° C. before weighing. It was
found that the same chocolate, treated in the same appa-
ratus, gave 34 to 1 per cent more fal in the first analysis
than in the second; and that in the first analysis the ethereal !
solution of fat was turbid, but in the second it was clear, -

-constant at 21° C, (70° Fahr.).

“ could easily be detected by the melting point.
- still more distinctly seen by the so-called ether test.

“when there is flour in it.

.the extractive matter dissolved by alcohol. —Ep.]

It would be

fat dissolves completely and easily in twice its weight of
ether, while tallow requires much more ether for solution,

"so thatwhen tallow is present a turbid white paste is formed
‘resort to the law to force Keely to keep his contract. Keely’s

instead of a perfect solution of light yellow color.
Although it is not difficult to detect tallow, many chem-

“ists have racked their brainsin vain in seeking a test for
sesame oil; but really it is scarcely worth the trouble, for
experience has shown that it is impossible to put more than -
four per cent of sesame oil in chocolate without its striking
“through the paper wrappers;
"chocolate has a greasy and suspicious appearance.
addition of so small an amount of a nutritious:substance -
like sesame oil is not calculated to greatly enrich the manu- .
facturers, and is scarcely added for pecuniary reasons, but:
_rather to give it a smoother and-finer appearanee espemally
;on the fracture.

or, if tin foil is usei, the

The sugar is determined in the chocolate from which the_
fat has been extracted by ether. It requires some attention :
and experience to obtain figures not entirely unreliable. !
Herbst employs the extraction with alcohol as the handiest
and best. The chocolate mass is wrapped in filter paper.
and boiled in fifty per cent alcohol as long as it imparts to
it a reddish brown color. It is not advisable to employ
water alone to dissolve the sugar, as that dissolves the cacao
starch, and the result would be much too high, especially

By evaporating this extract to dryness and weighing the
residue, figures are obtained that may be six per cent too
high, because the alcohol dissolves other extracting sub-:
stances present in chocolate. It is, therefore, necessary to:
dissolve the residue in cold water, filter, evaporate again, |
and dry at 100° C. in a stream of coal gas.

One circumstance deserves notice here, that may cause,
:the manufacturer and analyst to differ. In most cases a’
i chemical analysis shows a rather higher percentage of sugar
ithan the ploportmus used in making it. One reason for
this is that in making chocolate the substances are weighed
in a moist condition corresponding to the moisture in the
atmosphere, and are afterwards dried, so that the percentage
composition, when finished, differs from that of the recipe. :
i Then, too, a small part of the starch in it may ‘easily be con-*
verted into sugar. As yet Herbst never has found the
amount of sugar to differ more than two per cent from that
‘required by the recipe.

The mass from which fat and sugar have been removed
‘is drjed and weighed. The sum of water, fat, sugar, and |
residue must equal 100. [He seems not to take into account

As pure cacao contains, on an average, fifty per cent of -
t, the quantity of fat found in manufactured chocolate"
iought to be about equal to one-half the weight of the choco-:
ilate after deducting the sugar. For example, chocolate :
.made from 63 parts of sugar and 87 of cacao mass would :
noxmally give about the following results:

Moisture,.....cevveenenn. Seateerintneaatenans 2 per cent,
]7 "
18 "
SUZAT o ievviiivianannne o 63 “
100 !

If this chocolate contained much more or less than 100—
63 +—2 per cent of fat, we should suspect adulteration, and
carefully test the extracted fat.

The percentage of ash in normal chocolate should not!
much exceed two per cent. It may, of course, be tested fori
mineral substances, like ocher, bolus, and barytes, which
are added sometimes to give weight or color. .

Microscopic examination serves to detect flour, sago, !
. chiccory, acorns, etc.

From the results of the above-given tests it is not difficult|
for a chemist to judge of the value of a sample of chocolate |
“and to detect gross adulterations worthy of punishment,

In constructing a law to regulate and prevent the sale of -

:adultemted chocolate, the above facts must be taken into .

-account, and then the legal definition of chocolate would be -
nearly as follows: ‘Chocolate is a mixture of nearly equal :
-parts of sugar and ground cacao mass, with the addition of

grease.

An addition of flour can only be permitted when
the kind of flour is plainly stated on the label.” This would
work no injustice to manufacturers, while it would indicate

to the chemist what to direct his attention to, and would-

benefit producers and consumers equally.
As regards the chemist himself, if he is unable to recog-

its meltmg point and solublhty in ether; its ndor is not ofl

insulation of a wire that ran over the tinned arch over thc®much use, as it is concealed by the characteristic cacao!
‘aroma which adheres to it very tenaciously. The fusing:
point of cacao fat determined in capillary tubes is not, as:
frequently stated, between 27° and 81° C., but remains quite :
Since tallow melts under like
conditions at 34° to 37° C., any considerable adulteration -

Cacao

The"

Iking.”
“ing that cotton was king, consisted in believing that raw

The cause of this was found to be that the ether extracted a nize the foreign fats with sufficient sharpness, he will be
resinous substance from the new cork stopper the first time | aware of the flaws in his own knowledge and keep silent
it was used, and this contaminated the fat and caused tur-:until he has filled up thegap, or until he has found a reliable :
bidity; hence it is advisable to boil the corks in ether several ' test for the purity of cacao butter. In this, as in every other:
times before using. The ethereal fat solution had also, icase of the chemical examination of food, much injury is'
almost always, some brown flakes, which were shown by :done by chemists who claim to be able to do the (at present) .
the microscope to be cacao substance, hence it was neces- limpossible, and make their reports too sweeping. It were:
sary 10 filter the solution before evaporating it. The purity  better to confess ignorance than to try to palm off an inge-;
of the fat, after drying and weighing, was tested by aid of 'nious guess for a scientific analysis. i
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The Sec¢ret of the Keely Motor.

Some weeks ago the Keely Motor Company brought suit
against Mr. Keely to make him keep his promises and take
out patents,

It was charged by the company, who, it is said, have put
$150,000 into his schemes, that he agreed to apply for letters
patent by July of last year. The company’s attorneys, it
was arranged, should superintend the preparation of the
necessaty papers, and they were to tell the secret to no one.
When July came Keely asked until November to put the
. finishing touches to his inventions. This was granted, but
it resulted in nothing, and the shareholders were obliged to

"defense was purely technical. Joshua Pusey, who repre-
sented him, argued that the inventor could not be made to
expose that which was hidden in his ownbrain. If he were
directed to divulge his secret, who could say whether what
he might say would be a secret or not? The court could not
make a decree, he said, because there were no reasonable
means of enforeing it.

Nevertheless, after hearing the argument at length, Judge
Pierce, of the Court of Common Pleas, Philadelphia, over-
ruled Keely’s demurrer, and ordered him to make known his
process according to his contract with the company. The
i court, no doubt, treated the suit with becoming seriousness,
but it is suggestive, to say the least, to see that the order

was given April 1.
PP

A Manometer for High Pressures.

To avoid the use of very long and cumbersome mercury
tubes, Dr. M. Thiessen, in Berlin, has invented .one consist-
ing of several short tubes. These are arranged vertically
and terminate at both ends in a larger steel tube provided

- with stopcocks, so that the tubes can be cut off from each
. other in pairs, so that Nos. 1 and 2 are united at the top, 2

and 3 at the bottom, 3 and 4 at the top, 4 and 5 at the bot-
tom, etc. The apparatus is first filled with water, avoiding

-air bubbles, and then part of the water is displaced with
- pure mercury, so that when all the cocks are opened each

- tube will be half full cf mercury. The tubesare then shut off
from each other in pairs as above described, connecting alter-
nately above and below. When pressure is exerted on the
water in the first tube, the mercury will rise to about the
same height in every tube, but the pressure exerted will
rearly equal the pressure represented by the sum of the dif-
ferences of levels of the mercury in each tube. TFor greater
accuracy in arriving at results for scientific purposes the
columns of water must be reduced to mercury pressure and
each tube corrected by previous experiment. By making
use of a suitable comparator for measuring difference of

- height it is said that very accurate results can be obtained.

P. N.
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The Kingship of Cotton.

Whoever controls the cotton goods of the world controls

the exchanges of the world. In this sense, *‘Cotton is

The great mistake of the Southern people, in think-

cotton was king. There was a little of truth in their belief,
as there is in most wide-spread popular delusions. Whoever
controls the cotton cloth is a king, and powerful though not
an unlimited monarch. Very few people want raw cotton;
or can do anything with it, individually; every one wants

- cotton cloth, in some form, and every one can individually

turn it to his purpose. The Southern people did not see
this truth, and therefore never perceived that they were
more completely dependent on the manyfacfurer of cotton
than almost are the raisers of any other agricultural pro-
duct whatever upon the consumer of that particular article.
Of all the great products of agriculture, cotton in its raw
state is one of the least necessity to the individual man. It
requires the capital, skill, and mechanic arts to make it
available.—8enator Bayard.
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Dangerous Car Cdnplings.
The needless maiming and killing of brakemen and yard
. men in making up railway trains has often been deplored
i in these columns, and the belief expressed that such unacci-
dental ‘‘accidents” might easily be prevented, We are
glad to see that a court in Orange County, in this State, has

-awarded John Gottlieb, a brakeman on the Erie road, SBo 000

“for damages so received. Automatic couplings, or coup-
lings safely operated from the side of the car, will be gen-
-erally adopted just as soon as the courts make the present
_style unproﬁtable to the railroad companies.

A —— ———
Large Arrlval of Immigrants,

Thursday, April 6, was a husy day at Castle Garden, New
York. There were landed that day 6,481 immigrants, the
largest number received at this port on any day this season.
All were in good health, and there is every reason to expect
“that the great majority of them were desirable additions to
-our working force asa nation., The next day the arrivals
were sufficient to swell the number to nearly 10,000. Last
year there were two successive days in which the arrivals ex
ceeded 11,000.

Inventions Needed.

A writer on cranberry culture, in the Rural New Yorker,
says that there is much needed a machine for separating the
rotten and frozen cranberries from the sound in preparing
them for the market. A machine of this kind that will do
perfect work is not known. A machine for harvesting the
berries is also greatly needed.
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