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ADULTERATIONS AND SUBSTITUTIONS.
People who like to mix chiccory with their coffee should
undoubtedly be allowed to do so, although, for one who
knowingly uses coffee so adulterated, probably there are a
dozen who gdo it without knowing. So, too, in regard to
those who use oleomargarine instead of dairy butter, taking

cause a good article of butter may not be obtainable. There
are many other deteriorations, adulterations, and substitu-
tions which are also allowable, if not even entirely harm-

less, provided, as between manufacturer, dealer, and con-
.sumer, there be a correct understanding as to the article
dealt in, and no attempt at deception is practiced. The
difficulty is that deception in some form, or at some stage,
seems to be an invariable accompaniment of this kind of
business. The manufacturer may not deceive the large

pert; from the large dealer to the retailer, and from the lat-
ter to the consumer, however, the opportunities for decep-
tion, without the commission of any fraud in the eye of the
law, are wonderfully increased.

Perhaps one of the most successful of the comparatively
i new adulterations is that of the use of glucose, made from
corn, for the adulteration of sugar and sirup supposed to be
made from the sugar cane.
been given to this matter on account of a trial which took
place in Buffalo in July, the suit growing out of a differ-

made immense profits out of the business. Glucose, or
tle sweetening power.
the Michigan State Board of Health, in a recent report,
gives a list of seventeen table sirups he had examined, of
which only two were less than half glucose, while most of
them were more than three-quarters, and four were ail glu-
cose. One gallon of sirup from cane sugar is estimated to
have the sweetening power of 417 gallons of glucose sirup.
The writer concludes, however, that there is comparatively
little glucose in ¢‘granulated ” and ‘‘ crushed ” sugars, of
iwhich he had examined many samples, although he found
it easily in many samples of light brown sugars. He says:
‘““The existence of clean, well-defined, non-coherent crys-
tals, free from floury dust, is good evidence of the absence
of glucose from commercial sugars,” and adds: ¢ In the
common candies, where the crystalline form is purposely
avoided as far as possible, glucose is often used in large
quantities.”

The case assumes a much graver aspect, however, when
we come to the sophistication of drugs, and all that class of
“articles known to our maieria medica, where a single in-
stance of adulteration or substitution may put health or life
in jeopardy. The National Board of Health has, therefore,
done well, in the absence of any yellow fever damage this
“year, to devote some attention to this subject, and they have
accordingly issued a pamphlet in relation thereto, embody-
ing a report furnished by Mr. C. Lewis Diehl, on ‘¢ Deterio-
rations, Adulterations, and Substitutions of Drugs.” The
writer, after mentioning the practical difficulties attending
the collection of specific information in regard to particular
drugs, to determine how general may be the adulteration,

the current literature of the last twenty-five or thirty years,
most of it coming within the published proceedings of the
American Pharmaceutical Association. Previous to 1848
large importations of adulterated and inferior drugs were
thrown on our market, but in that year Congress passed a
law to regulate such importations, and designed to exclude
: inferior and adulterated drugs. Under this law the ‘‘ special

! ‘%dulterated. and improper drugs and medicines.” It was at
fence demonstrated that the law had been of great benefit,
“for the quantity of drugs rejected within a short time after
_the appointment of the examiner was much larger than a

39%: brief period later, and continued to diminish for several

i years. Therecord of drugs rejected is not now kept, but
i the same law is in force, although it is complained that it is
‘not as effective as it should be, because the examiners are
not always appointed solely with reference to their fitness
.for the office.

| The National Board of Health have no remedy to recom-
'mend for the present state of things, but from the printing
of their report, and the diffusion of such information as is
bere presented, much good may ultimately result. The
National Government can exercise more care, or make more
stringent regulations if that be necessary, to prevent importa-
tions of inferior or adulterated drugs, but what seems even

%47 more necessary than this is uniform action by the various |
17 State Legislatures to more effectually control the manufac-

ture and the dealingsin a class of goods where the detection

o 596 of inferiority or deleterious adulterations are generally so |

difficult, and where any fraud is likely to have a direct
"effect on the health of the community.
- ——

THE PHOTOPHONE.

In May, 1878, Mr. Alexander Graham Bell, wéll known in
connection with the telephone, announced before a scientific
f society in London his belief that it would be possible to hear
'a shadow by interrupting the action of light wpon sele.
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the former knowingly on account of its lower price, or be-*

i dealer, who is supposed, equally with himself, to be an ex- |

Considerable prominence has:

1 ence as to the ownership of stock in a company which had .
tutes and pnges of the four preceding weekly issues of the SCIENTIFIC ! -

“starch sugar, is not necessarily harmful, but it has very lit- .
Mr. R. C. Kedzie, the president of :

proceeds to set forth mainly such facts as are recorded in'

‘pium. At the recent meeting of the American Science
i Association in Boston, Mr. Bell read a paper describing
at length his experiments in the production and repro-
- duction of seund by light, and the invention by Mr.
Sumner Tainter and himself of an instrument for the
i purpose.

The influence of light upon the electric conducting
power of selenium is well known.  Mr. Bell found the
electric resistance of same selenium cells of peculiar con-
i struction only one-fifieenth as much in the light as in the
I'dark. It occurred to him that all the audible effects ob-
!tained in the telephone by variation of the electric cur-
i rent by sound waves, could also be produced by varia-
‘tions of light acting upon selenium; and that with suit-
“able transmitting and receiving apparatus voices imight be
‘conveyed without a wire along a line of light.

The fundamental idea on which rests the possibility of
!producing speech by the action of light is the conception
‘of what-Mr. Bell terms an undulatory beam of light in
| contradistinction to an interrupted beam; meaning by the
i former a beam that shines continuously, but is subject to
i rapid changes of intensity.

The apparatus used to give the required undulatory cha-
! racter to light consists of a flexible mirror of silvered mica
or thin glass. The speaker’s voice is directed against the
back of this mirror, as against the diaphragm of a telephone,
and the light reflected from it is thereby thrown into corre-
sponding undulations. In his experiments, chiefly with
“sunlight, Mr. Bell concentrates upon the diaphragm mirror
a beam of light, which, after reflection, is again rendered
‘parallel by means of another lens.

i The beam proceeding from the transmitter is received at
!a distant station upon a parabolic refiector, in the center of
fwhich is a sensitive selenium cell connected in a local cir-
!cuit with a battery and telephone. In a recent experiment,
I Mr. Bell’s associate operated the transmitting instrument,
. which was placed on the top of the Franklin school house, in
%Washington, about eight hundred feet distant from the re-
icetver, placed in a window of My Bell’s laboratory.
Through this distance messages were distinctly conveyed by
imeans of light. In his laboratory experiments Mr. Bell
‘finds that articulate speech can be transmitted and repro-
:duced by the light of an oxyhydrogen lamp, and even by the
"light of a kerosene lamp.

| The rapid interruption of the beam of light by a perfo-
irated disk gives rise to musical tones, siren fashion. With
this apparatus silent motion produces sound, loud musical
tones being emitted from the receiver when no sound is
‘made at the transmitter.

| The importance of theseinvestigations it is impossible now
ito estimate. That the photophone can practically take the
iplace of the telephone is not likely, though it is likely to
work radical changes in military and other signaling ope-
rations. The heliograph, which has proved so useful
)in recent campaigns in the Afghan country and elsewhere,
lcan now be made to talk orally yet silently over the heads
of an enemy or across impassable streams or other low
barriers. For rapid communication between distant explor-
{ing or surveying stations, the photophone also promises to
"be serviceable.

Another result of Mr. Bell’s researches in this connection
is the discovery that many other substances are sensitive to
light. He has found this property in gold, silver, platinum,
iron, steel, brass, copper, zinc, lead, antimony, German sil-
ver, Jenkins’ metal, Babbitt’s metal, ivory, celluloid, gutta
percha, hard rubber, soft vulcanized rubber, paper, parch-
ment, wood, mica, and silvered glass. The only substances
‘found insensible to light are carbon and thin microscopic
glass.

l
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AN ASTRONOMICAL DISCOVERY.

Professor E. C. Pickering, director of the Harvard Ob-
iservatory, lately made a discovery which is regarded as one
Eof the most important of the century in stellar physics. In
.the ordinary telescope a star appears as a point of light,
‘brighter, but not larger than when looked at with the naked
3eyé. Prof. Pickering finds that, on placing a prism between
[the object glass and the eyepiece of his telescope, the light
of a star is drawn out into a continuous band. When, how-
ever, the telescope with the prism is directed to a planetary
nebula, the light is collected into a star-like point without
“any band, enabling the astronomer to distinguish instantly
“between a star and a planetary nebula. This principle has
already enabled Prof. Pickering to discover several planet-
ary nebule. On Thursday evening, August 26, an object
_was observed which presented the appearance of two star-
'like points within the band in the modified telescope. It is
different from anything heretofore observed in the telescope,
,,\aﬁd is regarded as an important object for investigation.

HOW ARE THE 0L

—tll—t A —ol————— - —

L TANKS SET ON FIRE BY THE
LIGHTNING ?

) Again we have to record the destructive effects of light-
ning in the Bradford, Pa., oil regions. On the 28th
of August, at 8:30 P.M., one of the 25,000 barrel oil tanks
Lof the United Pipe Line Company, near State Line and Tar-
port, was set on fire by electricity and burned; also four
smaller tanks on the West Branch near Bradford. At one
time there was danger of a gigantic conflagration, as there
were some twenty large tanks not far from the burning tank
of the Pipe Company. By firing cannon shot into the tank
its contents were rug, out and the adjacent property saved,
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the theory that these numerous lightning disasters in the oil
regions are not generally due to direct lightning strokes

upon the tanks, but rather to the occurrence of slight elec- |rods, running from end to end and from side to side, through
trical sparks withiu, upon, or near the tank, whereby the | the air chamber, as shown in our diagram. This is believed

explosive gas that hovers about the tank is instantly set on
fire. We have in our previous remarks suggested various
ways in which the fatal spark may possibly be induced, to
which suggestions the reader is referred.

‘We have now to mention one other possible cause of the
fires, and that is the electrified rain drops.

Strong electrical effects are sometimes observed during the
fall of sleet, hail, and rain, without the accompaniment
of thunder or lightning. Professor Tait, in a receat lecture
in Glasgow, said: “ Falling rain drops are often so strongly
charged with electricity as to give a spark just before they
touch the ground.”

As the development of the slightest spark in connection |

with an explosive mixture of air and gas will produce in-

tense fire, we here perceive the remarkable possibility that | those engaged in its execution deserve the highest praise for
some of the great oil conflagrations may have been caused ! the skill they have displayed. Mr. Haskin and his coadju-
|tors have so far achieved a great-success with their plans.

The whole subject is one of much interest to electricians, | The unfortunate accident has hindered them a little; but we
and as we have before said, we hope they will investigate | hope soon to be able to chronicle the interesting factthat the
the matter so as to ascertain surely the cause of these fre- | new entrance is completed and the tunnel building again

by rain.

quent disasters and discover the proper means of safety.

_— —e<tre—
THE HUDSON RIVER TUNNEL.

It will be remembered that on the 21st of July last a por- |of the abandoned coffer dam, the side lining of which ex-
tion of the structure pertaining to the temporary entrance on | tends down to a considerable depth.

the Jersey side of the river, opposite New York, suddenly

caved in, by which sad accident twenty lives were lost. | tions of the twin tunnels already built, which tunnels will
Steps were immediately taken by the directors of the Tunnel ' form the main lines of the railway under the Hudson River.

Company to recover the bodies of the buried workmen, repair
the damages, and proceed with the tunnels under the river,
of which some four hundred feet had been finished when the
accident occurred. In our paper of August 7th last, we gave
a diagram showing the position of the break, which was near
the entrance shaft of the tunnel. The plan adopted by the engi-
neers for the restoration was to sink a coffer dam around the
damaged portion, which was also the supposed place where
the unfortunate workmen were congregated when the walls
fell. The earth at this place is what is termed ¢ made
ground:” it is composed of refuse filling matter of all de-
seriptions, forming a most unstable and difficult material
through which to drive a coffer dam; but it
was thought that the bodies of the lost could
be morequicklyrecovered by sinking the dam
than by any other means; and, therefore, the
directors ordered the attempt to be made. At
a cost of nearly fifty thousand dollars, and the
employment of several large gangs of men,
working day and night, a coffer dam of the
usual construction was made ready, and its
sinking began about three weeks after the ac
cident. But after losing nearly a month’y
time it was found impessible to keep the inte-
rior of the dam clear of water, which came in
at the bottom, owing to the treacherous nature
of the ground, faster than powerful pumps
could lift it, and theeffortto go down further
by that means had to be abandoned.

Recourse was now had to the plan of driv-
ing down a caisson, which is a species of div-
ing bell. This method is now very commonly
used in sinking the foundations of bridge
piers into ground below the surface of the
water. A caisson as ordinarily constructed
comsists of a timber foundation or platform of
golid timbers several feet thick, interlocked in
all directions to insure strength; the under
side, at the edges, is provided with strong
sharp lips, which rest upon the ground and
support the caisson, leaving an air chamber of
about five feet in height under the platform,
in which the men work. Rising from the
center of the caisson is an entrance tube and
air lock, through which the workmen pass
and the excavated materialis discharged. The
deck or upper surface of the caisson isloaded
by building the pier thereon; theload so built
on serves to carry down the caisson as fast as
the men in the air chamber below dig away
the earth. The rising of water within the air
chamber, where the men work, is prevented
by introducing compressed air into the cham-
ber. It was in this manner that the piers of the great sus-
pension bridge between New York and Brooklyn were sunk.
The pier on the New York side goes down 78 feet below high
water mark, and the caisson men were obliged to work for
a considerable time in an atmosphere of compressed air hav-
ing a pressure of 45 pounds to the square inch, althoughthe
average working pressure was 86 pounds.

In the present Hudson River Tunnel caisson the air cham-
ber, instead of having an interior clear space or head room
of only 5 feet, has a space of about 18 feet. The object of
this is to afford room for the building of the permanent tun-
nel entrance within the caisson after the proper depth shall
have been reached. The interior of the caisson air chamber
.has the form of a tunnel with a cylindrical roof. The cais-
son is 4114 feet long and 23 feet wide. The roof of the
chamber is composed of strong timbers, heavily braced and
filled in solidily with cement, which is carried up to a level,

built. The ends and sidesof the caissons are built of plank-
ing, held in place by strong timber cross braces and iron tie

to beby far thehighest caisson air chamber ever built. Ithas
been alleged in some engineering quarters that this caisson is
not strong enough, and its failure is predicted. On the other
hand, Mr. D. C. Haskin, the president of the company and de-
signer of the caisson, avers that its strength is ample, and his
plan is stated to be fully sustained by excellent engineers.

The whole enterprise from its inception has been criticised
by certain know-all engineers, who predicted that the tunnel
could never be carried under water on Mr. Haskin’s plan.
But he answered his critics by simply going ahead and build-
ing a section of the tunnel in the most difficult place prob-
ably of any on the line of the works.

The Hudson River Tunnel is one of the grandest and most
important engineering enterprises now before the public, and

going forward with rapidity. .
Referring to our diagram, the new caisson is shown as it
now stands suspended by iron side rods in the upper part

The two tunnels below represent the mouths of the por-

‘When the caisson is fully sunk home it will occupy the posi-
tion shown bythe dotted lines. A single broad arched tunnel
will then be built within the caisson to inclose the mouths of
the twin tunnels; and the single tunnel will extend thence
on a proper grade to the surface of the ground in Jersey
City.

The new caisson is now nearly ready. As soon as it is
compieted the nuts of the side suspension rods will be un-
screwed and the caisson lowered until its bottom edges rest
on the earth. The workmen will enter through the central
tube; a smaller tube, not shown, will be used in addition to

the central tube to facilitate removal of the excavated mate-

AIR LOCK PIPEY,
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From all we can gather there seems to be good ground for forming a deck on which the necessary sinking load will be

obtained cannot be due to better workmanship and superior
materials, because it is well known that the English me-
chanic in skill of hand cannot be excelled, and the very best
materials are employed by our English builders. and the
hours of work in both countries are nearly the same. Hence
I argue that the greater duty done by the American motor
is due to the better designs and the better system of working
the locomotives. The American builder excels in the sys-
tem of framing and counterbalancing, and in the designs of
the crank, axles, etc., so that the engine may run remarkably
easy and without jar around short curves, and work not
only on the light roads, but also diminish the wear and tear
on the solid roads, and at the same time increase the effect-
ive tractive force. The English engine is a very heavy
affair, and, in running, it not only wears and tears itself
very rapidly, but also the roadway, and it greatly, by its un-
steadiness and jar, fatigues the drivers and firemen.”
—_— e
Coal in NManitoba,

Notice was taken some months ago of the discovery of
coal in Manitoba by the Canadian geological surveyors.
Recently two barge loads of coal arrived at Winnipeg from
the Souris country, the first installment from what is styled
the future Pennsylvania of the Dominion. The coal was
forty-three days coming down the river, and is said to be
of a serviceable quality. The barges were constructed at
the coal fields, out of timber made from trees felled on the
spot. Much difficulty was experienced on the journey, as
timber jams and other obstructions to navigation were met
with, but all were overcome, and the feasibility of Souris
navigation determined. It is anticipated that there will be
sufficient water in the river until August in each year to
float barges down. At present there is twenty feet of water
in the river. Mr. Hugh Sutherland, proprietor of the mines,
has expended some $15,000 on the experiment, and now that
he is satisfied of its success, will go on with the work on a
much larger scale. He intends to make one trip a year,
building sufficient barges to bring down all the coal needed
for a year’s supply.

—_— —,-—
Improvements in Modes of ‘Cravel.

At the beginning of this century a passenger—more cor-
rectly, traveler—starting from New York Monday forenoon
could, with good luck, arrive in Boston Friday afternoon,
having stopped all night at New Haven, New London, and

Providence. The fare for the trip varied
from $15 to $18, and there was an additional
outlay required of from $5 to $6 for board

M
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THE NEW CAISSON—HUDSON RIVER TUNNEL.

rial. - At the upper end of the central tube the air lock will |
be located, and during the descent of the caisson a pressure
of air will be maintained within the caisson by air pumps in
the usual manner. The descent will be accomplished by
digging away the earth under the caisson, and at the same
time building a weight of masonry on the flat deck of the |
structure, around the central tube,
- etere— -
The Superiority of American Locomotives.

Additional testimony as to the superior design and con-
struction of American locomotives is given by Mr. R. M.
Brereton, Chief Engineer of the Great Indian Peninsula
Railroad. After noting the fact that under less favorable

conditions of climate, road bed, steeper gradients and
sharper curves, trom 8,000 to 10,000 train miles greater duty

per annum is obtained from locomotives in America than in | 80 rods.
| England or in India, Mr. Breretonsays: ‘‘ The greater duty | failed to meet the requirements.
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and lodging; that is, the trip took up four
days of time and called for an outlay of from
$20 to $24. After the war of 1812 there
was an improvement, and the time between
this city and Boston was cut down to about two
days, and the cost of the journey to $14. In
1817 the fare between New York and Phila-
delphia was $10, and between New York and
Albany by boat $7, and the average time
twenty-four hours. A route was that year
opened between Philadelphia and Quebec,
the distance 7600 miles, fare $47, and time
required to make the journey 103 hours. In
1826 the Boston newspapers recorded the
circulustance as one worthy of special com-
ment that New York papers had been received
in that city in twenty-four hours after the
date of their publication. In 1828 the time
required to make the journey between these
two cities had been reduced to twenty-one
hours, the route being from this city to Pro-
vidence by steamboat, and from thence to
Boston by stage. But in winter these trips
were frequently given up in consequence of
stormy weather, and those who wished to
avoid danger and be certain in their move-
ments still preferred the overland route. In
1832 there were two regular stage lines be-
tween this place and Boston, but competition
had reduced the fare. The slow line made
the distance in about fifty-two hours, and
charged for passage $7.50, while the fast or
mail line took its passengers through in
about forty-five hours, and charged them $8.50
a trip. Since then railways have brought
the journey within the compass of a few
hours, and it is by no means improbable that
the time may yet be materially reduced.
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AN old millstone, five and a half feet in diameter and seven
inches thick, with a central hole seven inches in diameter,
was left in an English orchard many years ago. In 1812 a
filbert tree sprouted from the earth at the bottom of the
hole, and gradually increased in size from year to yearuntil,
in 1868, it was found that the tree had completely filled the
hole, and actually lifted the stone from the ground, wearing

it as a girdle about its trunk.
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TrE Connecticut State Board of Health has wisely decided
that, in the optical tests of railway men, old employes, who
cannot pass all the tests prescribed by the experts employed
in the examinations, may be tested by flags and lanterns of
the size and colors used by the railroads at a distance of
Of the 1,085 persons thus far examined, 56 have
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