I12

Srientific dmervican,

[AuGusT 23, 1884.

 Scientific Smerican,

ESTABLISHED 1845.

MUNN & CO., Editors and Proprietors.
PUBLISHED WEEKLY AT

No. 361 BROADWAY NEW YORK.

0. D MUNN

A. E. BDACH.

TERMS FOR THE SCIENTIFIC AMERICAN,
One copy, one year yposrage included.........coovvvnenn cannns sanesees
One copy, six months pestage included

Clubs.—One extra copy of I'HE SCIENTTIFIC AMERICAN will be supplied
gratis for every club of tive subscribers at $3.20 each; additional copies at
same provortionate rate. Postage prepaid.

Remit by postal order. Address

MUNN & CO.. 361 Broadway, corner of Franklin street, New York.

'I'he Scientific American Supplement

is a distinct paper from the SCIENTIFIC AMERICAN. I'HE SUPPLLEMENT
is issued weekly. Every number contains 16 octavo pages, uniform in size
with SCIENTIFIC AMERICAN. Terms of subscription for SUPPT.EMENT,
$5.00 a year, postage paid, to subscribers. Single copies, 10 cents. Sold by
all news dealersthroughout the country.

Combined Rates. —The SCIENTIFIC AMERICAN and SUPPLUMENT
will be sent for one year postage free. on receipt ot seven dollars. Roth
papers to one address or different addresses as desired.

The safest way to remit is by draft, postal order, ur registered letter.
Address MIJNN & CO.. 361 Broadway. corner of Franklin street, New York.

Scientific American Export Edition,

‘I'ne SCIKN'TIFIC AMERICAN Export Rdition is a large and splendid peri-
odical, issued once a month. Each number contains about one hundred
large quarto pages, profusely illustrated, embracing : (1.) Most of the
plates and pages of the four preceding weekly issues of the SCiuxTIRC
AMERICAN, with its splendid engravings and valuable intormation: (2.)
Commercial, trade, and manufacturing announcements of leading houvses.

‘I'erms for Kxport Edition, $5.00 a year, sent prepaid to any part of the '

world. Single copies 50 cents. (¥~ Manufacturers and others who desire
to secure foreign trade may have large. and handsomely displayed an-
nouncements published in this edition at a very moderate cost.

The SCIBENTIFIC AMrICAN Export Edition has a large guaranteed circo-
lation in all commercial places throughout the world. Address MUNN &
C® ., 36! Broadway, corner of Franklin street, New York

NEW YORK, SATURDAY, AUGUST 23, 1884.

REMOVAL.

The Scientiric American Office is now*
located at 361 Broadway, cor. Franklin St.|

Contents,

(Ilustrated articles are marked with an asterisk.)

Acid, salicylic, in bee;
dder, biowing, the..
Athibudes, post morte
Alum, mountain of,
Arsenic, diffusion @

Boiler efficiency
Buckle. back band*..
Business and personal...
Canal.Corinth, work on*
Coaidustfuel in France.
Cooling by evaporation
biet, summer.
Dredge, marine, |,
Earthquake of August 10

Locomotive, improved, Fretel’s* 115
Mercury, antiquity of. the. . 113
Notes and queries
Nurse that wiil not be
Nurse, thermostatic* .-
Pens, semicircular pointed*......
Permeability of silver for ox. gas 121
Petroleum industry, Russian..... 12
Pipes. iron water, obstructlons*.. 12
Pole ladder. Jayne’ s
Problems, surveyor’s, working* .
Pump, Greind], the
Pumping, wire repe transm
Puzzle. etc., gevgraphical*.

Engine and boiler, compound.... 1 Railway, street, pneumatic
Kngine and boiler, 50 11. P.*...... 119 | Salicylic acid in beer........
Kishing.coral ................... 116 | saw. buck, improved, Case s"
Gelatino-chloride of silver emul, 116 | Sled, novel, Carrara’s*..... .
Gums, solvent for. a.............. 114 Soap for removing stains

Soda, manufacture of. ...
Solder for aluminum .........

Speaking bet. N. Y. and Boston
Starchb grains, chem. nature of
Steel, effects of hardening on.
Su bstance. a wonderful.
Surveyor’s problems
Toy, novel, Volke’s*....
Trap, rat, an ingenious........

Horsemanship. marvelous
Inventions, agricultural.
lnventions, engineering.
Inventions, index of .
Inventions, mechanical .
Inventions, miscelaneous..
Inventions, small
Llron. smelting and castmg
Lightning, death by*

TABLE OF CONTENTS OF

THE SCIENTIFIC AMERICAN SUPPLEMENT

No. 481,

For the Week ending Angust 23, 1884,

Price 10 cents  For sale by all newsdealers

PAGE

[. CHEVISTRY AND METALLURGY.—Basic Refractory Materials.
—The manufacture of the brick.—Action of air on the same.—bhu-
rability of the brick, etc
‘Aluminum Mordants. .
ll’hyslcs and Chemistry ~onthe general law of snlidiﬁcahon of L,
solv

CoLE
Gold and ‘Silver in the Vapor
FEUILLE and A. PERRY 199
The Extraction of Gold.—Immense waste in extracting it from
the ore by oid methods.—New method 7203
II. ENGINEERING AND MECHANICS.—Improved Lifting Dry Dock.
=2 BNETAVIIIRB. 1 tiie it eeetaiaaaeiant it caeaeane i the e aaaai s aaanal .,
Planetary Wheel Trains.—By Prof. C. W. MACCORD.—Numerous
examples and several figures.... ........... 192
A Delta Metal Yacht.—With engraving 7194 .
The Construction of Frame Buildings.—By C. O. AREY. —Paper |
read before the C. E. Club of (:leveland —4 figures 7194
Ritter’s Perspectograph.—2 flgures... ........ cov cociiiiiiiines un 7195
III. TECHNOLOGY.—Filtering Cisterns.—Forms and_materials for
ﬁ]tering rain water stored in cisterns.—By G. D. Hiscox.—3 %
(:lldmg .—Various processes. . . 7196
Kestoration of Kuded 1>hotogral .19
Simple Photo-Enlarging Apﬂzratus
Hew to Make Photographic Backgrounds
1V. ELECTRICITY, LIGHT, ETC. —Electricity Applied to the Driv—
ing of Galleries in Mines.—3 engrayings
On \dakxnz Jointsin \Vires used for Electric Lighting.—Seveml
figu

Anders’ Telepbone Transmitters.—3 ﬁgur es
Ekxperiments on the Passage of Eiectricity through Gases. “a
sketchof a theory.—By ARTHUR SCHUSTER . .........ccecees .

The Electric Conductivity of Metals ana their Alloys......
The Standard ef Light adopted by the Paris Conferenc
A Modificatien of Hughes’ Magnetic Balance. -1 figure

V. GEOLOGY, ETC.—The Dakota Tin Deposit.. s
A Peculiar Dust in Snow........
The Earthquake Recorder —With engraving...
Nickel Ore from Nevada.--By 8. B. NEWBERRY.

engraving 205
VIIL HOR'I‘I(‘UL'I‘URE ETC. —A Flsh Eating Plant — tricularia.vul- !

A Lilv Bed.—With engraving.
VII. BIOGRAPHY.—HENRY WATTS, Chemist............cooviiueennn...

7198

: tially, also, adopting a certain theory as to the cause.
"most prevalent opinion is that the starting point was not far
‘from due east of New York city, and probably under the

S —

THE EARTHQUAKE OF AUGUST 10.

Very few people living in the United States, except resi-
dents of the Pacific Coast, had ever felt a decided earth-
quake shock previous to the afternoon of Sunday, Aug. 10,
when one was experienced on the Atlantic seahoard from
Maine to Virginia, extending as far inward as West Vir-
ginia, and over the greater portion of Pennsylvania and
New York. The shock was most severely felt on the south
shore of Long Island, near New York city, and in the south-
ern part of the'city itself, and the adjacent cogst of New
Jersey, between 2:5 and 2:7 P.M. Thelength of its dura-
tion is variously given at from five to twenty seconds, the
latter interval probably including the beginning and ending
of the tremor, not so plainly perceptible as the very violent
shaking so plainly perceived by every one for from five to
seven seconds. There was no damage done of any conse-
quence anywhere—only some glass and crockery broken,
ceilings cracked, and loose chimney bricks dislocated—but
the most massive- buildings in New York were shaken to
their foundations, and those who happened to be in third or
fourth stories, or higher, felt that only slight additional
force would have been needed to bring down many structures
and cause great loss of life. As it was, in several parts of

_New York city, and at the points near by where the shock

was most felt, people rushed from the houses in fright, which
it took some time tcr allay.

The state of the weather just preceding the shock—in the
particularsof which are found so many portentpus omens
and neglected warnings in the great earthquakes of history
—excited no comment here. It was simply a continuation
of the rather unseasonably cold and damp air we have had
for several weeks, while Western Europe seems to have been
getting our ordinary proportion of high temperature. There
was a fresh northeast wind blowing, and the sky was cloudy,
the thermometer registered 68° F., and the barometer 30-082
inches. The motion of the shock was latera!, not vertical,
as has heen more or lessthe case with the most destructive
earthquakes, and its general direction was northeast and
southwest. There was no observed tidal effect, vessels on

;' the water not fecling it at all, except some tied up at docks
i broke their hawsers. A heavy rumbling sound, as of suhter-

ranean thunder, was almost everywhere heard, with greater

or less distinctness, 'but in the city this was generally attri- .
i buted to the rolling of heavy trucks on the pavement, or:

some similar cause, until after investigation showed the true
cause.

The particular place where the earthquakeoriginated af-
fords room for no little speculation. We really know noth-
ing about it, but in accepting any set of facts we are par-

bed of the Atlantic. There are no facts to disprove, and

140 many to support, the assumption thattheinteriorof the earth

is in a very highly heated state. If it is not in a fluid con-
dition sn largely as to :nterfere with its rigidity, which is
counted equal to that of a ball of steel, this is said to be be-
cause of the great weight with which the exterior presses
toward the center. Nevertheless it is steadily cooling, geol-
ogists claiming that it has required twenty-five millions of
years to acquire its present externally solid form, and that

during this period the mountains were formed and the hol-

lows of the seas made, by a sort of wrinkling of thesurfaceas
the globe of liquid fire and heated gases contracted to its pres-
ent shape. According to this idea the solid crust of the earth
extends down from ten to forty miles, there being beneath
tbat a greater or less thickness of plastic material, from

melted rocks, ctc., under high pressure, while the crust of ;

the earth is all the time in a bigh state of tension, from the
gradual cooling of the interior causing cavities, and allow-

|ing the superincumbent earth to crowd down closer to its

heated core. The access of water, also, by percolation from
the earth’s surface to these subterranein ovens, it is thought,
may in some cases cause explosions, dislocating vast quauti-

: ties of material, and perhaps, by opening communication

with the still hotter portion yet lower down, be the cause of
some of the most destructive volcanoes.
are largely hypotbetical, bul they accord with all we know

1g9s Of the earth’s surface, and they afford the best theory we yet

have to account for earthquakes and volcanoes, as well as to

explain the present structural condition of the earth’s sur-:

face. This crust of the earth we have bardly made a pin
scratch upon; but we know that the further we go down the
warmer it is, the artesian wells which supply the city of
Paris from a depth of nearly 1,800 feet yielding water of 82°
Fal., and the lower levels of the Comstock Mineshaving an
‘llmnst uniform temperature of 130° Fah. It is estimated
that the heat increases at the rate of one degree for every
fifty feet, and this would give a temperature to melt the
hardest rocks in less than ten miles.

On this theory the present volcanic and earthquake re-
gions of the globe are located along the axis of these sup-
posed wrinkles or corrugations from the contractiou of the

crust thought to be at present in the state of greatest ten-

sion. The most marked of these are down the east coast of
Asia, including the Japan and Philippine Islands, and ex-
tending to Java, where the great earthquake of last year oc-
curred. Anpother also extends down the Pacific coast of
Northand South America, the manifestations of which bave
been very light in the northern part since the commence-
ment of historic times, but of whose presence in South

tends on ab irregular parallel between the Himalayas and
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Indian Ocean; another near the coast line of South A.merlca
on the Caribbean Sea; and another, which gives every evi-
dence of having not many ages since been a region of most
terrific activity, extends northward along the western coast
of Africa, the Azores, Madeira, Canary, and Cape Verde Is-
lands, largely consisting of extinet volcanoes, and suggest-
ing that they may be the surviving surface of 1he fabled
island or continent of Atlantis, once said to connect Africa
with America. A smaller volcanic and earthquake region
isfoundnear thesouthern part of the Italian peninsula. All
of these localities have been the scene of violent eruptions
within comparatively recent times.

The great Java earthquake of August, 1883, was perhaps
the most severe, when the Island of Krakatoa was almost
: bodily carried away, a part of it seemingly having been used
|to form two small new islands at some miles distant, .and
an indefinite portion sent into the atmosphbere in such an
iatomized condition as to afford the best explanation we have
i had of the anomalous sunsets of the last year.

Ttalian earthquakes have been numerous enough to make
a catalogue, one of the earliest recorded having heen that
which partially destroyed Herculaneum and Pompeii six-
teen years before they werc finally covered with lava from
an eruption of Vesuvius. From 1773 to 1776 there were no
less than 947 shocks, 500 of which were of the first degree
.of force. One in Calabria in 1783 was estimated to have
caused the death of 100,000 persons, and was felt in a great

part of Europe. The latest considerable one, at Ischia, was
confined in narrow limits, causing only about 150 deaths.
[ In 1857 a severe earthquake visited the kingdom of Naples,
. doing little damage in the city, but much in the provinces,
and this earthquake was made spccially memorable by the
investigations relating to it made by Professor Mallet, cf the
British Association.

By using the fissures in buildings, the disturbance of
heavy objects, etc., as natural measurers, he fixed, from 177
determinations, the focus of the disturbance as being be-
peath the village of Caggiora, finding the mean depth of
“the cavity at 53 miles. He also deduced the general form
of the focal cavity as a curved fissure, 3 miles high, 9 miles
'long, and of very small thickness, the velocity of transit of
shock being hetween 658 and 989 feet per second.

The great earthquake at Lisbon in 1755 was probably the
' most severe one felt in Europe outside of the Italian penin-
"sula. The shock was felt in the Alps and on the coast of
Sweden ; 60,000 persons perished, and a part of the city
permanently engulfed 600 feet beneath the bay. Among
many others felt in Europe in 1878 was one which scems to
have in many respects resembled the rccent one here. It
occurred on August 26, and was not remarkable for its vio-
lence, but for the great extent of territoryaffected. It is cs-
timated to have covered over 2,000 gengraphical square
miles, ringing bells and swaying houses and making cracks
in the walls, and was accompanied by a dull subterranean
"noise ; the workmen on the towers of the Cologne Cathedral
saw the scaffolding oscillate and feared for their lives, yet
not one of 1,100 miners working 1,000 feet below in the
mines noticed the disturbance. This was not sosevere even
as the shock felt in England last Spring, when some chim-
neys were thrown down, and many walls so twisted as to be
rendered unsafe.

In South America there have been numerous earthquakes
within the last fifty years. Caraccas, in Venezuela, was en-
tirely destroyed by three shocks, within fifty seconds, in 1812,
. The city of Quito, in Ecuador, was almost destroyed in 1859,
and in 1868 a large part of Ecuador was devastated Ly a
Lgreat earthquake, several shocks from the 13th to the 16th
of August occurring over pearly all South America. This
was the date also of the earthquake at Iquique, Peru, when
the U. S. war ship Wateree was lifted and left stranded two
milesinland by a great iidal-wave. The latter earthquake
caused a wave more than 2 feet high at San Francisco, and
California itself has liad many quite severe earthquake
shocks. One that occurred there March 26, 1872, occasioned
general alarm, and did a good deal of damage in San Fran.
cisco, cracking the walls of many fine buildings.

The nearest region of carthquake activity to our Kastern
“shores, however, is found in the West Indies. Here, on
iMarch 19, 1878, the city of San Salvador, about 300 miles
i due east of the southern part of Florida, was totally destroy-

cd; three successive severe shocks were experienced, but the
,inbabitants had been so well warned by the previous noises
| that only some 500 lives were lost. The Atlantic States of
5the Union are thus, it will be seen, not very far removed
from 2 region of recent volcanic activity, and belong toa
section whose probable axis of seismic disturbance lies about
as indicated by the recent earthquake, 4. e., between the
‘West Indies and Bermuda on the one side and the Appalach-
ian range on the other, somewhat according to the course
of the Gulf Stream. The number of minor disturbances in
this region has been considerable, but far the largest propor-
tion of them have been so slight as almost to escape notice.
The earthquakes already catalogued number about 9,000,
and it is estimated that one occurs on an average twice a
week somewhere in the world, but our section of the world
'has contributed very little to this list, nor does the earth-
quake of August 10 afford any idea that we arec more likely
to have such disturbances in the future, except as it sug-
gests the ever present possibility, for us as well as all other
people on the globe.

Proctor says: ‘‘ Thelifetime of a world like ours may be

|Amenca we have had many striking proofs. Oune also ex-|truly said to be a lifetime of cooling. Beginning in the

glowing vaporous condition which we see in the sun and
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stars, an orb in space passes gradually to the condition of a
cocl, non-luminous mass, and thence steadily onward
toward inertness and death. Regarding our planet’s state

stead of a solid stream. On connecting it with the service
pipe the movemert of the water was found to cause an active
circulation of the air in that part of the room, which was

as that of mid-life, we may call that stage death in which drawn in at the upper opening of the shaft and issued again

these conditions have entirely disappeared. Among these

conditions is the action of the subterranean forcesby which

the earth’s surface is continually modeled and remodeled.
Only by the action of her vulcanian energies can the earth
maintain her position as an abode of life. She is then

manifesting her ftnessto support life in those very throes

by which, too often, many lives are lost. The upheavals and
downsinkings, the rushing of ocean in greal waves over is-

lands and seaports, by which tens of thousands of human:
beings lose their lives, are part of the evidence which the
earth gives that within her frame there still remains enough ,

of vitality for the support of life during hundreds of
thousands of years to come.”

- e ——
SMELTING AND CASTING OF IRON.

The metallurgical processes employed in the extraction of

iron produce a metal which contains carbon, silicon, man-

ganese, and other substances. Pure iron, havinga very high
fusing point, is not well applicable to foundry purposes; t he i havior of the metal of the same bar, the same lot, and also
material we bave to examine is iron combined with carbon. . of different makers.

The presence of carbon, it being combined and disseminated

" cool and fresh from the one at the floor level.

The relative temperatures of the water, the air at the top
of the room, and the cooler air that had passed the water
bath were: Water, 84°; air in the room, 96°; cooled air, 74°;
showing that the air was cooled ten degrees below the tem-
perature of the water which cooled it. This refrigeration
was due to the rapid evaporation of the water by the heated
air, the water being in the form of a fine spray.

. et Al - e _
THE EFFECT QF HARDENING ON STEEL.

A correspondent, in referring to an article on the ¢ (on-
traction of Steel,” in the SCIENTIFIC AMERICAN of July 12,
saysthat steel workers differ as to the effect of fire and
water on cast steel; some insisting that bardening expands
the steel and others being certain that the process coniracts
it. Both of these conditions after bhardening were alluded
to in that article, and on these varying facts was based a
suggestion that workers in steel keep a record of the be-

The correspondent suggests that the managers of this

as graphite through the iron, causes alowering of the fusing | paper institute and carry on to completion a comprehensive

point. When pig iron is molten in a cupola furnace, the air

comes in contact with particles of the liquid metal and the | made in cast steel by the process of hardening.

carbon thereof; the metal is partly decarbonized. The im-

purities, silicon, manganese, and small quantity of iron are-
-the opportunity of making them or of conducting the pro-

converted into oxides, producing the slag.

Other products of oxidation, carbonic oxide and iron
oxide, are dissolved in the molten iron. The air blown into
the furnace generally contains aqueous vapor, and by its
action upon burning coke hydrogen is generated. Molten
iron, possessing the property of dissolving three times its

volume of hydrogen, as has been shown by latest investiga-

tions, is thus charged with carbonic oxide, hydrogen, and
iron oxide. Omn cooling of the metal the gascs are emitted;
they are the cause of the spongy, pumicestone-like surface
structure observed on solidified metallic masses.

Ironbeing molien at a low temperature, and then tapped
off and poured into moulds, liberates the dissolved gases
within the mould. The structure of such a casting exhi-
bits the presence of cavities and a high degree of porosity.
Such cavities have pease-like shape near the surface, and
assume that of a sphere toward the center of the metal; they
are sometimes connected with each other hy small chanuels,
‘When heated more rapidly and far above its fusing point,
iron becomes more applicable to foundry purposes. The
molten metal remaining for some time in the ladle and be-
ing agitated by the aid of a bar before it is poured into the
moulds, permits a free eliberation of dissolved gases.

The property of iron of absorbing gases and iron oxide
is increased by remelting of iron; for homogeneous castings
iron must be used which has not previously served the same
purpose. The spongy structure of a casting is also caused
by the moulding material. When the orifices of a mould
become gradually filled with molten metal, the escape of

series of experiments to determine what changes, if any, are
It is obvi-
ous that the proposition is not a feasible one; the duty of
recording mechanical experiments is euntirely distinct from

cesses of the trials.

But such trials and tests are being made by those who
have not only all the ready means to make them, but are
financially concerned in their results,
which the article in the July 12 issue was based were taken
from very comprehensive tests made by a large manufac-

- turer of steel tools, some of them necessarily of the most

exact character. The variations in the behavior of steel

,from the same makers were almost incomprehensible, if the
; belief in the uniformity of the product was allowed; and
“tne exact tests and records of the action of hardening on the

gases depends on the physical nature of the moulding ma-~ .

terial. The latter containing moisture and organic substances
generates aqueous vapor and other gases, which cause the
formation of surface cavities. These cavities are covered
with a film of oxidized metal, while those produced by dis-
solved gases have a bright metallic surface.

The difficulties involved in the casting of homogeneous
articles are partly overcome by the use of a suitable porous
sand. Another class of cavities is that called druse. The
cavities of a druse are studded with iron crystals of a den-
dritic form. The formation of these cavities is caused by
an abnormal shrinkage during solidification. Another phe-
nomenon generally called sucking must be assigned to the

same cause; it is generally observed on parts of castings

where a large quantity of metal has been collected. It is

therefore advisable in the manufacture of castingsto give

them an equal wall thickness, which has theadvantage that
the tension is most equally distributed throughout the mass.
On cooling of the liquid metal within the mould, the parti-
cles which are in contact with the mould are sooner solidified
than those more distant, and promote a motion of the liquid
material from places of greatest to such of lessaccumula-
tion, thus forming druses.— Metallardeiter.
. ——y A — ... .

COOLING BY EVAPORATION.

The principle of cooling by evaporation is one on which

some ice making machines are constructed; ether or aqua ;

ammonia applied to the skin when heated produces a cool.

ing effect by itsrapid evaporation; a playing spray fountain
in a room will sensibly cool theair from the same cause.
Under favorable circumstances this principle may be eco-
nomically applied to the cooling of overheated rooms.
Many years ago the proprietor of a summer boarding bouse
in eastern Massachusetts cooled his upper rooms in summer
by spraying water through an air duct, the plan being
almost identical with that described iu an exchange as being
employed in the composing room of the New Orleans Pica-
yune. In this case a vertical wooden box was constructed
in the corner of the room, with openings at the floor and
ceiling, and furnished with a pipe for supplying water at
the top, and a pan and drain at the bottom for receiving the
flow and carrying it safely away. The supply pipe was bent
over the upper end of the shaft, and fitted with a nose like
that of a watering pot, so as to deliver a shower of sprayin-

steels of five of the foremost makers of steel in the world
demonstrated the fact that at present there is no certainty
in the bomogeneousness of steel, so that it retains its certain
and absolute character in the after workings. Of this gene-
ral fact there can be no question; and producers of cast
steel and workers of cast steel are acting quite in harmony,
to the end that a uniform product may be obtained. The
difficulties in the way of this desirable success are obvious
enough; it is almost impossible, at present, to know the
actual qualities of the iron and of the other added ingre-
dients that go to make up the steel.

Not only do the ores from the same mine differ, but their
after handling differs in quality of fuel and degrees of heat,
And even the chemical products employed are not always
the same in quality. When to these invitations to varia-
tion is added the carelessness of the forger and temperer, it
is easy to see that only a long continued series of tests,
carefully recorded, can ascertain the causes of difference
and suggest the remedies. But there is going on a gradual
improvement; and one of its evidences is the mechanical in-
telligence that demands special steel for special purposes.
That this demand is met, at least in part, is evidence that
an improvement in the methods of producing determinate
qualities and similar, if not exact, results is possible.

. B r——————————————
Chemical Nature of Starch Grains,

Dr. Brukner has contributed to the ‘* Proceedings of the
Vienna Academy of Sciences” a paper on the *‘ Chemical
Nature of the Different Varieties of Starch,” especially in
reference to the question whether the granulose of Niigeli,
the soluble starch of Jessen, the amylodextrin of W. Nagelsi,
and the amidulin of Nasse, are the same or different sub-
stances.

A single experiment will serve to show that under certain
conditions a soluble substance may be obtained from starch
grains. If dried starch grains are rubbed between two
glass plates, the grains will be seen under the microscope to
be fissured, and if then wetted and filtered, the filtrate will
be a perfectly clear liquid, showing a strong starch reaction
with iodine. Since no solution is obtained from uninjured
grains, even after soaking for weeks in water, Brukner con-
cludes that the outer layers of the starch grains form a mem-
brane protecting the interior soluble layers from the action
of the water. He was unable to detect any chemical differ-
ences between the amidulin of Nasse, the portion of the
starch grain soluble in water, and the granulose of C.
Niigeli, whichhe extracted by means of saliva. The solu-
ble filtrate from starch paste also contains a substance iden-
tical with granulose. Between the two kinds of starch—
the grapular and that contained in paste—there is no chemi-
cal but only a physical difference, depending on the condi-
tion of aggregation of their micelle.

W. Niigeli maintains that granulose, orsoluble starch,
differs from amylodextrin in the former being precipitated
by tannic acid and acetate of lead, while the latter is not.
Brukner fails to confirm this difference, obtaining a volumi-
nous precipitate with tannic acid and acetate of lead in the
case of both substances. Another difference maintained by
Niigeli, that freshly precipitated starch is insoluble, amylo-
dextrine soluble, in water, isalso contested; the author find-
ing that granulose is soluble to a counsiderable extent in
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water, not only i mmediately after precipitation, but when it
bas remained for twenty-four hours under absolute alcohol.
Other differences pointed out by W. Nigeli, Bruckner also
maintains to be non-existent, and he regards amydulin and
amylodextrin as identical.

Brucke gave the name erythrogranulose to a substance
pearly related to granulose, but with a stronger affinity for
iodine, and receiving from it not a blue but a red color.
Brukner regards the red color as resulting from a mixture
of erythrodextrin, and the greater solubility of this sub-
stance in water. If a mixture of filtered potatostarch paste
and erythrodextrin is dried on a watch glass, covered with
a thin pellicle of collodion, and a drop of iodine solution
placed on the latter, it penetrates very slowly through the
 pellicle, the dextrine becoming first tinctured with red, and
the granulose afterward with blue. If, on the other hand,
no erythrodextrin is used, the diffusion of the iodine causes
at once simply a blue coloring.

With regard to the iodine reaction of starch, Brukner
contests Sachsse's view as to the loss of color of iodide of
starch at a high temperature. He shows that the iodide
,may resist heat. and that the loss of color depends on the
igreater attraction of water for iodine as compared with
starch, and the greater solubility of iodine in water at high
temperatures.

The different kinds of starch do not take the same tint
with the same quantity of (solid) iodine. That from the
potatoand Arum gives a blue, that from wheat and rice a
violet tint; while the filtrate from starch paste, from what-
,ever source, alwaysgives a blue color.

——lr S A———————— -
Salicylic Acid in Beer.
Some interesting experiments by Heinzelmann have been
‘published, which offer additional proofs ot the value of
salicylic acid asa preservative agent, for they show that
this antiseptic, when used judiciously, really strengthens
and encourages the growth of yeast. The authot’s experi-
ments show that, although the vitality of yeast is completely
destroyed by the presence of 0°03 per cent of salicylic acid,
the addition of only 0-01 per cent actnally favors its
greatest activity, and further, that the yeast cells developed
in the presence of this proportion of salicylic acid are
stronger and larger than those produced in a solution free
from this acid; moreover, the production of alcohol in a
given time is said to be greater. The addition of 1 part of
salicylic acid to 10,000 parts of the mash is said tofavor fer-
mentation, especially when sugar is used.

In two series, each of three experiments, Ladureau em-
ployed (1) beer alone and beer mixed respectively with (2)
106 and (3) 200 grains per burrel. The three beers were ex-
posed to the air for two weeks, and subsequently closed up
for a month, after which period they were examined. The
beer 1 without salicylic acid was sour, beer 2 was only
slightly sour, and beer 3 not at all. To complete the in-
vestigation, the salicylated beer was employed for dietetic
purposes for several weeks without any deleterioas cffect on
the health of the experimenter. It istherefore clear that the
addition at most of 250 grains (about one-half ounce) per
barrel preserves the beer without affecting its use as a bev-
erage. The autbor defends the use of salicylic acid, and
maintains that a prejudicial amount would never be added,
owing to the facility with which salicylic acid may be accu-
rately estimated.

-————

The Antiquity of Mercury.

A recent writer in the North China Herald discusses the
part played by mercury in the alchemy and wmateria medica
of the Chinese Cinnabar was known to them in the seventh
century before the Christian era, and its occurrence on the
surface of the earth was said toindicategold beneath. Their
views on the transformation of metals into oresand ores into
metals by heat and other means took the form of a chemical
doctrine about a century before Christ, and there is now no
reasonable.doubt that the Arabian Geber and others(as
stated by Dr. Gladstone in his inaugural address to the
Chemical Society) derived their ideas on the transmutation
of metals into gold and the belief in immunity from death by
the use of the philosopher’s stone from China. Among all
the metals with which the alchemist worked, mercury was
pre-eminent, and this is stated to be really the philosopher’s
stoue, of which Geber, Kalid, and others spoke in the times
of the early Caliphs. In China it was employed ¢xcessively
as a medicine. On nights when dew wasfalling, a sufficient
amount was collected to mix with the powder of cinnabar,
and this was taken babitually till it led to serious disturb-
ance of the bodily functions. In the ninth century an em-
peror, and in the tenth a prime minister, died from over-
doses of mercury. Chinese medical books say it takes two
hundred years to produce cinnabar; in three hundred years it
becomes lead; in two hundred years more 1t becomes silver,
and then by obtaining a transforming substance called
‘“ vapor of harmony ” it becomes gold. Thisdoetrine of the
transformation of mercury into other metals is 2,000 years
old in China. The Chinese hold that it not only prolongs
life, but expels bad vapors, poison, and the gloom of an un-
easy mind.

MINERAL wool is used for a packing to deaden the sound
between floors in buildings, and being incombustible it is
now pretty generally used between the floors and ceilings
in new houses. Mineral wool is obtained from the slag
from blast furnaces, and is produced by throwing a jet of
steam agaionst the stream of slag asit flows from the furnace.
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