48
Srientific Dmerican,

ESTABLISHED 18486.

MUNN & CO., Editors and Proprietors.

PUBLISHED WEEELY AT
NO. 87 PARK ROW, NEW YORK.

0. D. MUNN. A. E. BEACH.

TERMS FOR THE SCIENTIFIC AMERICAN.

Club Rates.
Ten coples, onc year, each $2 70, postage included...... Creeereeneeees 27 00
Over ten copics, same rate each, postage fncluded.............ovnunue
¢¥" The postage {8 payable in advance by the publishers, and the sub-
criber thenreceives the paper free of charge.

NoTe.—Persons subscribing will please to give their full names, and Post
Oftice and State address, plainly written. In case of changing residence
state former address,as well as give the new one. No changes can be made
unless the former address {8 given.

ScientificAmerican Supplement.
A distinct paper from the SCIENTIFIC AMERICAN, but of the same size,
and published simultaneously with the recular edition.

TERMN,

One year by mail
SCIENTIFI¢ AMERICAN and SUPPLEMENT, to one address.. .
Single Copies........ b Geseeeeitiaetentactattitestttttetattabesetteerennenn

The safest way to remit 1s by draft, postal order, or registered letter.

Address MUNN & Co., 87 Park Row, N. T,

¥ Subscrintiuns received and single cuples of cither paper Sould by all
the ews agents.

VOLUME XXXV., No. 4. INEw S8ErIEs.] Thirty-first Yeur.

R,

1876.

NEW YORK, SATURDAY, JULY

Contents,
(Illustrated articles are marked with an asterisk.)

Amcerican and English engincs.... 50°Mechanical movement, new*
Answers to correspondents. 5)_Mi11 rocks, raising (18)
Ashes, wood............ 57-Mining, deep......... .
Atmosphere, the earth’s. 52{Molding cylinders, metho
Ball thrown in the air (26 59 Muck beds, heat of 42).

Barometcr, the best (18). 59012 from butter (44). 60
Baroscope, the (50).......... ... 60011 ?Ipa Hnes. ..oooveenenna.es . 55
Baryta crystals, cleaning (46)...... 60:3ntics of photography, the., 56

. 50'Painting magic Iantern glass
53 Paper pulp, hardening (13)
59-Patent dcc{slonu, rceent..
53; Patents, American and for
gi_i Patents, otficial listor......

J1

Bessemer steel {n France.
Boat races, university. ...
Boller, thickness of a (41
Bolts and nuts, proportions of.
Business anil Pcmu oal
Canal du il the granet. .
Carbolic acid in rheumatism.. ..

Carbonic acid and the stomach(12) 56
Car box grinder* 59
Cartridge shells, anvil for 55
Cclcbration. a sensible... 53
Cement for outside work (5 59" Printing press, the Campbe 417
Centennfal, a Swiss......... ... v Propeliery, proportions of (37)... 59
Centennial exposition, the.. . 49%.Pulleys, faces of (30)............... 59
Coal hod, scli-discharging’.. 51-Pumping. undcryround 41

50, Pump, steam jet'
R Rallway, underground, L
54/ Ram difficulty, water i.'m
52 Rubber chains, black s 3).
* Russia at the Centennlal .
60!Sallcin, on.

Coca leaf, the.........
Coul, 10 not. get...
Curves. norals to ..
Deep, the wonders of thc
Diametcr of a circle (18).
Draft of vehicles (M..........

Earth,the, and {ts atmosphere..... 521Saw-gummlng machine*. 54
Electroplating leaves, etc . 47‘Snwn. driving fret (48).... 60
Engines for boats (7)... 59iScrew, jack, power of (81 59
Engines for sawing (24) 59/8iphon, effect of a (40).. 59
Facts and formule... 57| Soap minea, Californian 54
Fertilizers, potatoes, and 55, Sotdering Maquid (47 ... 60

Filling for teeth (16)... . &1 Springs under pressure (28).
Floors of buildings (10)............
Franklin Institutc at Centcnnial.
Gases, compressing (8)
Gas meters (25)..

59 Steani jet snd combustion .
55 Stone (n a stream, a (23)....
S5y sirength of huildings (35
50 Telegraph, longitude by..
Gold sfze (21) .... 59 Temperance investigations.
Gug goticn ex’pe 50.Vacuum {n water bottle (22)
Guna, depressing (15).... - 5);Water and power (27) .
Guns, proportions of (33).......... 59 Watcrat a distance, ralsing (1)...
Horseshoes, tool for bending*.... 51 Water for steamers (35)

Ink, new indelible . 52;Water melons
Ink, red........coounneen 57! Water plants®.....
Inventions patented in E 57 Water, pumping (4)..
fron, precipitating (19). 39 Water, some sources
tron rust from marbie (45 60 Wheels ona curve (29)
Kaolin, American........ L. 41}Wnod ashes...........
Knife, pocket and draw* .... 50.Wood ornaments (13) .
Leather, softening (20)............ 5% Wrench, improved®.. .
Locomotives at Crewe, England.. Zinc in hollers (14).................
Marsh grass for paper (17).... 59,

THE SCIENTIFIC AMERICAN SUPPLEMENT.
Vol. IIL., No. 30.
For the Week ending July 22, 1876.

TABLE OF CONTENTS.

I. THE INTERNATIONAL EXHIBITION OF 1876 —Full Otiicfal List of
the Judges, American and Foreign.—Marine Engine, b{ncmmp & Sons, 1
engraving.—American Iron and Stcel Exhibits. —The International Car-
rlage Exhibits, fuil description.—The Exhibit of Car Springs.—Hotel of

the Patrons of Industry, 1 cngraving.—Exhibit of Lighthouses.—The
Photometer.

. ENGINEERING AND MECHANICS.—A Fl{(
Josuua Ro3E, 4dlazrams.—Colller’s Shearing A
Prime Movers, by F. J. BRAMWELL

Apparatus for Laylng Submarine
FlYter for Montreal Water Works.

LII. TECHNOLOGY.—How to I3uild Cheap Boats, No.4.—The Twelve-Dol-
lar Row Boat, with 14 fllustrations.

IV. LESSONS IN MECHANICAL DRAWING. By Professor MACCORD.
With 13 iffustrations.

V. CHEMISTRY AND METALLURGY.—Quino-Acetate of Calcium.—Ther-
mic IFormatfon of Ozone.—Absorption of Free Nitrogen.—Origin of Or-
ganic Ferments.—Transparencyot Flames.—Visibility of Beacon Lights.
—Law of Dulong and Petit.—Anilinc Black.

VI. ELECTRICITY, LIGHT. HEAT. ETC.—New Theory of the Aurora, 8
engravings.—The Dictheroscope, 2 figurcs.—Curious Atmospheric Phe-
nomenon, 1 engraving.—Animal Electrical Currents.

V1I. NATURAL HISTORY, ETC.—Duration of the Sense of Touch.—The
Kentucky Shower of Meat.—The Gonfometer, 5 figures.

VIII.—AGRICULTURE, HORTICULTURE, ETC.—Tobacco Culture.—The
Jersey Brecd of Cattle, 2 cngravings.—Profits of Keeping Cows.—A
Cheap Milk Housc.—How Long to Milka Cow.

IX. MEDICINE, HYGIENE, ETC.—Adduction Perspective Glasses.—Pneu-
mati{c Method for Hernia. —-Arsenic in Diabetes.—Deaths from Snake
Bites.—Transplantation of Hair.—Marriage of Near Kin.

The Scientific American Supplement

is a distinctive publication {ssued weekly; every number contains 16 oc-
tavo pages, with handsome cover, uniform ln gize with SOIBNTIFIC AMER)-
OAN, erins of subscription for SUPPLEMENT, $5.00 a year, poatage paid,
to subscribers. Single copies, 10 cents. Sold by all news dealers through-
out the country.

COMBINED RATES.—The SCIENTIFIC AMERICAN and SCIENTIFIC AMER-
1cAN SUPPLEMENT Will be sent together for one year, postage free to sub-
scribers, on receipt of $7.00.

To SCIENTIFIC AMERICAN SUBSCRIBERS WHO WIESH TO TAKE THE SUPPLE-
MENT.—A subscriber to the SCIENTIFIC AMERICAN may change at any time
to the SUPPLEMENT, or may have both papers sent to him, by remitting to us
the differcnce between the amount already paid for the éornr'rmc AMEEI-
CAN and the SUPPLEMENT prices above ment{oned.

Remit by postal order. Address

MUNN & CO., PUBLISHERS,

31Park Row. New York.
All the numbers of the SUPPLEMENT from {ts commencement, January 1,
}1876. émn be supplied ; subscriptions date with No. 1 unless otherwise or-
ered.
@ single copies of any desired numberof the SUPPLEMENT sent to
daTess op recelpt of 10 conts. oy

{

-

Wheel Accident, by
achine, 1 engraving.—

C. E.—Anti-Incrustation Alloys.
Foundations, 6 figs.—Great Water

Scientific Qmevican,

A BENSIBLE CELEBRATION--WHAT WAS DONE IN NEW
YORK CITY.

The people have very good cause to congratulate them-
selves over the very sensible manner in which the Centen-
nial anniversary was celebrated. In this city—and the same
appears to have been the case generally elsewhere—the ten-
dency to abandon the Chinese method of signifying re-
joicing by hideous noises of fire crackers, torpedoes, pistols,
and similar ear-splitting contrivances, and to substitute
therefor the silent but more eloquent display of banners,
flags, and illuminated lanterns was plainly manifest. By
what process of election, during the early history of the na-
tion—unless we mingled ideas of Guy Fawkes’ day, derived
from the mother country, in a very uncomplimentary man-
ner with our national holiday—we were ever induced to
adopt the fire cracker as a symbol of joy, must remain a
mystery. Suffice it, however, that the popular predilection
for the noise nuisance is on the wane; and we may hope, in
each recurring holiday, to see the inherent taste of our peo-
ple exemplified by new and beautiful decorations, and all
classes gratified, instead of a few finding pleasure in a spe-
cies of amusement of which the annoyance of others and
the endangering of life and property are the too common
results.

Those who can recall the illuminations of New York city
during the war, after Union victories, or her magnificent
outburst of patriotism, demonstrated by draping almost eve-
ry edifice in bunting, shortly ufter the rebellion broke out,
say that even these demonstrations were exceeded in gran-
deur by the display made recently in New York. For weeks
past the dry goods stores have been filled with national flags
by the million. It would seem as if manufacturers of cot-
ton goods and delaines have, of late, made nothing but the
stars and stripes, or red, white, and blue fabrics. For the
first time we saw an innovation in the shape of American
flags of bunting, 9 and 10 feet in length, and also smaller
silk ones, entirely printed on a single piece. It certainlyisa
curious fact that,during the immense demand for flags in the
war time, no one produced them in this way, and that, with
the exception of the cheaply printed affairs for children,there
were no flags made except those sewn together piece by
piece.

Foreseeing the prospective demand for lanterns and
lights, for illuminating purposes, a variety of ingenious
contrivances were devised. There were lanterns made of
pasteboard, in flower pot shape, with holes covered over
with colored paper in fanciful designs. Inside of these, in-
stead of a candle,was a little cup, full of a composition of tal-
low and wax, in which a wick floated. The cup had a long
handle, and was made of tin or other cheap metal. Thelight
emitted was equal to that of two or three candles, and the
contrivance was far moresafe than the latter. Another form
of lantern was a large black box which fitted on the window
sill. Each box had three or four colored disks letin aper-
tures in it, so that a house, having boxes at all the windows,
looked as if in each window there were balls or globes of
colored fire. We noticed two or three ingenious devices for
holding flagstaffs at an angle in windows, which were quite
new, and which met with a ready sale.

Not only on the great thoroughfares, but even in the most
unfrequented streets, up in the windows of crowded tene-
ments, on the roofs of street cars, on the heads of horses,
on vehicles, on apple stands, on nearly everything, the
national colours appeared. Whether it was only a penny
paper print of the fiag fastened to the dirty walls of some
rookery, or the magnificent designs worked in embroidery
on the elegant mansions in the fashionable quarter, the
patriotic feeling was everywhere manifest. On the night
of July 3 came the culmination. From river to river,
from Harlem to the Battery, New York fairly blazed. High
up on the topmost pinnacle of the great Western Union
Telegraph building, an electric light threw its beams far up
Broadway and across therivers to Brooklyn and New Jersey.
On Union Square, the central point, the lofty buildings
which surround it were outlined with myriads of bril-
liantly colored lanterns; while just before midnight a pro-
cession of some fifteen thousand men, carrying torches,
paraded the principal streets. At midnight the vast con-
course had gathered in Union Square; and as the hour was
reached, the thunder of a heavy gun from one of the forts
in the harbor pealed over the city. At that instant a
myriad of rockets shot up from the square. The chimes in all
the churches, the steam whistles of the factories, the cannon
in the forts burst forth in a chorus of rejoicing. The music
of the national air was played by the united bands of a
dozen regiments, the hundreds of members of the choral
societies and the vast crowd of spectators joined in the
anthem ; and thus, with a celebration worthy of herself as
the metropolis, New York welcomed the advent of a new
century.

—_— —tr—

DO NOT GET COOL—~HEALTH HINTS FOR THE SEASON.

‘¢ Isthis paper out of its senses?”’ we can hear the reader
exclaim, as he casts a wrathful glance at the .vagrant mer-
cury,rambling among the nineties. ‘‘ Do not get cool,when
the sunis scorching and there is no breeze, and the pave-
ments are almost red hot?”’

Haston slowly, good reader. We do not object to reirigera
tion of oneself when itis done tensibly, but the trouble is
that the majority of persoas throw commonsense aside with
their heavy underzarments. There is a prevalent, thouzh
none the less stupid, notion that colds, and pleurisy, and
pneumonia, and like maladies are peculiar only to winter
and early spring, but the factsare that it is slightly easier
if anything to incur these diseases with the thermometer at
ninety, and infinitely more difficult then to get rid of them,
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unless dealt with promptly. Therefore we believe that
‘‘ don’t get cool ” is sound advice, for it is better to endure
the heat while well thanto endure it while sick and debili

tated. We recently met with some of those axiomatfe say-
ings of the late Dr. W. W, Hall (who recently died a victim
to a malady against the contraction of which he most per-
sistently warned others), written many years ago,butalways
timely. We have not room for all, but the substance com-
pressed into a paragraph will serve our purposes. If on
any occasion,he says, you find yourself the least bit noticea-
bly cool, or notice the very slightest disposition to a chill
running along the back, asyou value health and life, begin
a brisk walk instantaneously, and keep at it until perspira

tion begins to return: this will seldom fail to wardoff a
summer cold, which is more dangerous than a cold taken in
winter to all persons having the slightest tendency to con-
sumption. If you have walking and riding to do, ride first,
because if you walk you may get overheated; and then,when
you ride, you may be exposed to a draft of air likely to be
followed by a chill, a cold, pleurisy, or lung fever, which is
pneumonia.

Not a summer passes but that the papers report numerous
deaths from drinking ice water by overheated people. For
purposes of quenching the thirst, water not cooled to a very
low degree is much less harmful and more grateful; but if
icy cold water be taken, sufety lies only in drinking slowly
Tuke oue swallow at a time,remove the glass from the lips,
und count twenty slowly before taking another. It is sur-
prising how little water will quench the tharst when thus
drank. Soda water is a favorite beverage, and bears about
the sume relation to cool spring water as candy does to
bLread. Itdoes not slake the thirst as well as water, and, be-
sides, one is apt to drink too much of it.

When you reach home after a day’s work, tived and weak
perhaps with an undefinable feeling of lassitude or depres-
sion, don’t attempt to raise yvour spirits by drinking ice
water, however thirsty. A cup of hot tea may be wisely
taken by most persons, but does not agree with all. The
heat is of more value than the tea itself, but both combined
act beneficially on most persons. The degree of debility and
downward progress of the system is arrested by the warmth
of the water and the stimulating quality of the tea, until
strength begins to be imparted to the system.

Never take a nap in the daytime uncovered. Many lie
down for a few moments, merely to gain a brief rest, with-
out intending to go to sleep. Toooften, however, on waking
up, a chilly feeling admonishes one that he has taken cold,
which may be the precursor of serious illness.

Both comfort and cleanliness are subserved by wearing
woolen gauze next the skin. Furthermore, this fabric pre-
vents the sudden cooling of the body and absorbs the
perspiration. Colds are caused by the temperature being
too suddenly lowered. Woolen fabrics worn next to the
person prevent this, as we have said, and at the same time
obviate the disagreeable feeling of dampness felt when
linen, especially, is next the skin. All garments worn dur-
ing the day should be removed at night and thoroughly
aired and dried. All changee from a heavy to a lighter
clothing in summer should be made at the first dressing in
the morning. It is safer to wear too much clothes than too
little, especially for children, invalids, and old people.

‘We will relax our negative advice in one case, and then
only in a metaphorical sense: in other words, in hot weather
keep cool, don’t worry. Persons who allow themselves to
Lbecome mentally exhausted,by anxiety orstrain of any kind,
are particularly liable to sunstroke. It isa foolish popular
idea that this terrible malady is due to the concentration of
the sun’s rays on the head. Persons are frequently struck,
asitis termed, in the night, but are more apt to be so late in
the afternoon,when the system is depressed by the heat and
nervous exhaustion. The way to avoid sunstroke is to order
one’s doings so that vitality shall not be lowered, and the
conditions favorable to the disease superinduced. A sun-
stroke, if not fatal, leaves the patient less able to endure
mental or physical work ever after, and requires from him
constant care against pulmonary disease or a second visita-
tion. Avoid worrying the brain and an undue exposure
to the sun, and, more important still,do not depress the sys-
tem and lower the bodily temperature by the vse of miscalled
‘“stimulating "’ alcoholic drinks. 7To sum up all in one sen-
tence: Do nothing to lower the normal bodily temperature.
No matter how hot the weather, the temperature of the
healthy body is invariable at 98°. Cooling below this is not
refrigeration but depressien, no matter how it is produced;
and depression means loss of vitality, proclivity to disease,
and death.

Since the above was written, a report of the sanitary com-
mittee of the Board of Health of this city has been made,
in which it is said : ‘“ Sunstroke is caused by excessive heat,
and especially if the weather is ‘muggy.’ It is more apt to
occur on the second, third, or fourth day of a heated term
than on the first. Loss of sleep, worry, excitement, close
sleeping rooms, debility,and abuse of stimulants predispose.
It is much more apt to attack those working in the sun, and
especially between the hours of 11 o’clock in the morning
and 4 in the afternoon, On hot days wear thin clothing.
Have as cool sleeping rooms as possible. Avoid loss of sleep
and all unnecessary fatigue. If working in doors and where
there is artificial heat, see that the room is well ventilated.

““If working in the sun wear a light hat (not black, as it
absorbs heat) and put inside of it, onthe head, a wet cloth
or alarge green leaf ; frequently lift the hat from the head
and see that the clothis wet. Do not check perspiration,but
drink what water you need to keep it up, as perspiration
prevents the body from being ‘overheated. Have, wherever

possible, an additional shade,as a thin umbrella when walk
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ing, a canvas or board cover when working in the sun.
When much fatigued,do not go to work, or be excused from
work, especially after11 o’clock in the morning on very hot
days, especially if the work is in the sun. If a feeling of
fatigue, dizziness, headache, or exhaustion occurs, cease
work immediately, lie down in a shady and cool place, apply
cold cloths to and pour cold water over head and neck. If
any one is overcome by the heat,give the person cool drinks
of water or cold black tea or cold coffee, if able to swallow.
If the skin is hot and dry, sponge with or pour cold water
over the body and limbs, and apply to the head pounded ice
wrapped in a towel or other cloth. If there is no ice at
hand,keep a cold cloth on the head, and pour cold watzr on
it as well as on the body.

* If the person is pale, and very faint,and his pulse feeble,
let him inhal> ammonia for a few seconds, or give him a tea-
spoonful «f aromatic spirits of ammonia (hartshorn) in two
tablespoonfuls of water with a little sugar.”

— W —
BOME SOURCES OF BAD WATER.

There is no such thing as pure water, neither at the
sources nor anywhere else, except in a laboratory. Pure
water, therefore, or good water, in ordinary parlance, is un-
derstood by the engineer to mean a palatable wholesome
water, not insipid like rain water, and not foal by the recep-
tion of that class of impurities which endanger the individ-
ual health. Unpolluted water, as we have explained in a
previous article, is tasteless, inodorous, possesses a neutral
or faintly alkaline reaction, rarely contains in 1,000,000 1bs.
more than } 1b. of carbon and ,%; Ib. of nitrogen in the form
of organic matter, and is incapable of putrefaction, even
when kept for some time in close vessels at & summer tem-
perature. The chief causes of pollution are found in the re
fuse fiuids from factories and in animal sewage. By a re-
cent law in Massachusetts, the Board of Health of that State
wasg required to investigate the pollution of rivers, estua-
ries, and ponds, by such drainage and sewage. And in the
seventh annual report of that body we find a valuable and
complete record, in which are included detailed descriptions
of industrial refuse, which now, as our industries expand,
threatens greatly to impair the purity of our water sources,
and so react unfavorably upon the public health.

Than some of the liquids for which there is no utilization,
and which are allowed to contaminate running streams, it is
difficult to imagine anything more nauseously filthy. To
make thirty tuns of woolen cloth, for example, over eighty-
six tuns of matter composed of grease and dirt from the raw
wool, urine, oil, glue, pigs’ dung, pigs’ blood, urine (second
use), soda, common salt, soap, fullers’ earth, dyestuffs, and
alum are discharged into the nearest water courses. Cot-
ton manufacture involves the pollution of large volumes of
water, partly by mineral, but chiefiy by organic matters.
Nearly the whole of madder dyestuff is waste. We may
gain some idea of the extent of the pollution from the fact
that an average factory, of 250 hands, sends out some
600,000,000 gallons of foul water per annum, charged with
some 1,446,000 1bs. of refuse matter, including 42,560 1bs.
of arsenate of soda, containing 833 1bs. of metallic arsenic.
All the chemicals use¢d find their way into the stream.
From calico dye and print works, the total impurities are
found to be 76-2 per 100,000 parts, and, from Turkey red dye
works, 105-7 parts. Linen and jute bleacheries discharge
caustic soda, lye, waste chloride of lime liquor, waste sul-
phuric acid liquor, and waste carbonate of soda and soap li-
quor. Works fordyeing linen and jute contribute polluting
liquids essentially the same as those produced in the calico
industry. Silk works discharge comparatively small quan-
tities of dyes and gums. Papermakers contribute refuse
from the dusting process, lime refuse from the treatment of
soda, alkaline wasteliquors from the boiling process, the in-
soluble part of bleaching powders, the waste bleaching liquor
(if used in excess and without due caution), and the
drainage of the making machines. Next to the fouling of
water by the washing of filthy rags, the discharge into
rivers of the soda liquor in which esparto has been boiled
is the most formidable source of pollution from paper
mills.

In comparison with the damage which is inflicted upon
river waters by the sewage of towns and by drainage of tex-
tile fabric factories, the damage caused by the metal trades,
with one or two exceptions, is quite insignificant. It con-
gists of pollution by cinders, scorize, and furnace ashes,
by acids, and by metallic salts. Iron works pollute streamsin
an insignificant degree by the water used for cooling the
rolls, which becomes charged with tar or coarse grease from
the bearings. The waste liquors discharged from wire and
galvanizing works are the most intense and noxious sources
of pollution contributed by any of the metal industries.
The waste contents of acid baths render river water unfit
for the support of fish life, and the free acid corrodes the ce-
ment and loosens the brickwork of sewers. In some tin
plate works, the sheet iron, previous to receiving its coating
of tin, is pickled repeatedly in dilute sulphuric acid ; but
the waste liquor, instead of being discharged as formerly in-
to the neighboring stream, is concentrated in shallow leaden
evaporators, until, on cooling, it deposits a copious supply of
crystals of green copperas, which is sold at a small profit.
The mother liquor from these crystals is fortified with fresh
sulphuric acid, and used over and over again, none being al-
lowed to go into the streams.

The effect upon fish of a number of leading and potent
polluting substances, oocurring as manufacturing refuse,
was the subjeot of elaborate experiments in Scotland some
years ago. The information thus obtained was of great
yalue, 83 showing the degree of dilution at which the noxious

matters prove fatal or are within safe limits. Goldfish and
minnows were employed, the one species for its tenacity of
life, the other on account of its delicate vitality. It ap-
peared that, of nitric and sulphuric acid, one part in fifty
thousand of water killed the fish. Carbolic acid was found
peculiarly destructive; and tannic acid, in the proportion of
Tadoy for minnows, or gy for goldfish, caused death.
Sulphate of copper was the most virulent metallic salt, a
strong fish dying in water which contained only 17d5vw
part. Other substances proved fatal, as follows: Sulphate
of iron and of alum, 15457 ; acetate of lead, Tooo s chloride
of lime (saturated solution), T‘G‘%“ﬁ; chlorine (saturated so-
lution), 1lyp; iodine, yghgyy; bromine, 5zler; caustic
potash, x5 155 ; foundry coke, ;}5; furnace cinders, 11y;
coal tar,

The most deadly of all contaminations is sewage, and this
is now believed by chemists to be all but indestructible,
being only rendered insensible in the water by being diluted
with at least 100 times its volume of good water. Ordinari-
ly, the human stomach is apparently unaffected by water
exposed to a considerable measure of impurities; but it be-
.comes fearfully sensitive to the same waters during the pre-
valence of an epidemic. This was conclusively shown to be
the case during the terrible cholera visitations in London in
1849 and 1854. It may be added that the evil effects of
much polluted water, as compared with water but little pol-
luted, which become so palpable during epidemics, cannot
cease to exist, except in degree, when no epidemic prevails.
Accordingly as the river watersare cleansed from the impuri-
ties which now are expected to hide themselves there, the
general health of all living things depending on them and
using them must benefited.

THE CENTENNIAL EXPOSITION.

The ceremonies at Philadelphia on July 4 partook of a
national character, and in this respect they must be distin-
guished from the local celebrations which took place in
every city, town, and village in the country. Although not
occurring on the Centennial grounds, they were, neverthe-
Jess, a part of the great scheme whereby we emphasize our
rejoicing over the completion of the first century of national
existence, and they therefore must be chronicled with the
history of the Exposition.

The military parade which preceded the ceremonial includ
ed representative militia regiments and companies from the
different States, the U. 8. Corps of Cadets,detachments of sail-
ors and marines,and civilian societies, making a display fully
in keeping with the importance of the occasion. Atacompara-
tively early hour,Independence Square, where the grand stand
had been erected, became thronged; and when the formal pro-
ceedings commenced, the crowd was estimated at over 100,000
people. On the platform was grouped an array of distin-
guished men, such as has rarely before been seen. The Vice-
President of the United States, in the absence of President
Grant, presided. About him were the Emperor of Brazil,
the Crown Prince of Sweden, Governor Hayes of Ohio, and
the Governors of several other States, General Sherman,
" Count Rochambeau, besides the Foreign Centennisnl Commis-
isions, the Diplomatic Body, and other dignitaries. The
orchestra opened the proceedings by performing the grand
overture composed for the occasion, which was followed by
prayer by Bishop Stevens, of Pennsylvania. The hymn of
welcome to all nations, by Dr. O. W. Holmes, was then
sung. The most impressive episode of all succeeded. 'The
Vice President’s announcement of what was to come was not
audible to the vast crowd; but when the Mayor of Philadel-
phia stepped upon the rostrum, holding aloft a faded yellow
piece of parchment enclosed in a simple frame, the cheer
which arose attested the recognition by the people of the
original Declaration of Independence. The scene of enthus-
iasm which the production of the immortal document elic-
ited baffles description. The applause became a mighty
roar, the infection spread to the sedate dignitaries on the
platform, and all rose to their feet and joined in the tremen-
dous ovation. None cheered more lustily or swung his hat
‘ more vigorously than did His Majesty Dom Pedro II. Again
and again the acclamations burst forth, until at last, through
sheer weariness of its makers, the noise died away. Then
Mr. Richard Henry Lee, grandson of the mover of the De-
claration in the Centennial Congress, received the document,
and in a clear voice read it. The Brazilian hymn, composed
in honor and by order of Dom Pedro, was next rendered by
the orchestra and chorus, and its repetition was demanded
by the people. A superb ode, by far the finest lyric produc-
tion which the Centennial year has brought forth, was re-
cited by its author, Mr. Bayard Taylor, and received with
storms of applause. Lastly followed Hon. William M.

tual in character, perhaps, for the average thought, but
none the less brilliant, masterly, and able. Its nature is such
as to forbid abstraction; but the keynote of all was that the
Declaration created what was declared, the independence of
a new nation. The oration terminated the formal proceed
ings at Independence Square.

On the Exposition grounds, the Catholic temperance foun-
tain and the Humboldt monument were dedicated with ap-
propriate ceremonies. The attendance (inall 46,125), was
somewhat above the average, a fact remarkable in itself in
view of the other attractions in the city. Thousands of
visitors from New York and other cities arrived, taking ad-
vantage of the holiday, and manfully doing the Exposition,
despite the almost intolerable heat of the weather.

The Expositign itself i8 now running as smoothly as could
be desired, and the only discontented pgople are those for-
eign exhibitors whoare converting the fair into a market by

:gelling their articles, They are required, wnder present
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Evart’s oration, a noble address, a shade too purely intellec-

custom house regulations, to pay duties on an entire in
voice before a single object pertaining thereto can be deliv
iered to the purchaser, and this regulation they are endeavor
| ing to have abrogated. Theencampment of the West Point
cadets in the grounds has added a new attraction, and the
morning and evening parades are attended by thousands of
people.
We gave last week a brief account of the

RUSSIAN EXHIBIT
in Machinery Hall. The principal display made by that na-
'tion is in the Main Building, and no part of the Exposition
will morerichly repay careful study. Russia is but little
known to Americans by her productions,although accounts of
her recent achievements in industry have not been wanting.
The opportunity here afforded, of learning something defin-
ite regarding the wonderful growth, notably in art itdus-
tries, the taste for which did not exist in 1851, but which
now in Russia has reached almost a mania, is therefore of
the highest value, It is not extravagant praise to say that
.the Russian exhibit is superb. The silver work is not ex-
icelledin the entire fair. Very curious effects are produced
by imitations in white silver of the Russian napkin, with
the border worked out in such a faithfully minute manner
that the threads can almost be counted. These napkins
sometimes form the covers of punch bowls, sometimes ap-
pear as if carelessly thrown over salvers; and so exquisite is
their workmanship that they might easily be mistaken for
;real fabrics of linen. A peculiar Russian industry is the
- manufacture of a variety of articles from stones found in
the Ural mountains. Malachite, jasper, and lapis lazuli are
the materials mostly used;buttherearealso articles made of
minerals quite unfamiliar in this country, such as labrador,
rhodonite, and nephrite. Very beautiful are the bunches of
fruits carved from the various stones, the natural colors of
which reproduce almost exactly the colors of the natural
fruit. We have already, in a previous article, described the
" magnificent malachite mantelpiece and vases. There are
also numerous small tables of the same precious mineral,
valued at from $100 to $1,000 each. A unique collection of
fabrics come from Circassia, all of which are exquisitely
embroidered in silk and in gold and silver. The display of
| furs is the finest in the Exposition, and some idea.of the
| beauty of thearticles may be formed from their cost. A
Ilittle bunch of sable skins, of the finest quulity, is valued
‘at $2,400, a lady’s cape of black fox fur is marked $1,400,
and a cloak made of the backs of sables is valued at $2,700.
Some gold jewelry is exhibited, remarkable for the delicate
shadings of color, varying from the lightest straw yellow to
, brownish red. This is produced, we learn, simply by sub-
'jecting the metal to various degrees of heat. A pavilion of
graceful form is devoted to the display of rubber goods,
an American industry introduced recently in Russia, which
has met with remarkable success, the product of the single
factory making the goods amounting,it is said,to $5,000,000
'in value per year. Some handsome carved work comes from
the government school in St. Petersburgh. The most no-
_ticeable object is a peasant’s chair in black walnut, across
i the seat of which lies the imitation of a towel made of some
white wood. The handles are formed of hatchets. At the
back of the seat is a pair of mittens admirably carved, and
in the frameappears the characteristic motto in the Russian
.language: “ Go slow and you will go far.”

The Russian government is represented by superb col-
lections of minerals and fossils, and of school books, school
furniture, and other objects relating to education. Among
the other exhibits are pianos, scientific instruments, amber,
soap, chemicais, ladies’cloaks of velvet lined with the white
hair of the Thibet goat, fans, and umbrellas. There is also
a jeweled figure of St. Alexander Nevsky standing in a kind
of shrine, which may be purchased for $3,500.

In Agricultural Hall the Russian display well represents
the farming industries of the empire. There are grains of
all kinds in sacks with glass covers and in sheaves, fiax,
wool, and dried fruits, canned goods, biscuits, wines, liquors,
and so on through a long catalogue. The agricultural im-
-plements consist only of a mower, a thrasher, and a few
fanning mills. Russia also makes an admirable exhibit in
the Shoe and Leather Building, showing shoe and upper
leathers, kid boots, shoes, gloves, etc., all of fine manufac-
ture.

For a long time it was supposed that Russia would make
no display at all; but when her government concluded to
participate, it evinced prompt energy and liberality. A com-
mission appointed at the eleventh hour made a list of the
articles wanted and of the manufacturers who produced the
best of each kind. The government undertook the payment
of freight and insurance to and from Philadelphiu, and of all
expenses of installation. Thus, in a remarkably short space
of time, a thoroughly good and, in some respects, exceed-
ingly brilliant exhibit was organized.

- -t & ——- -
Longfitude by Telegraph.

The Philosophical Magazine has an article on the deter-
mination of the longitude of Cairo, from Greenwich, by the
exchange of telegraph signals, by Captain C. Orde Brown.
The actual experiments were between Porthcurnow and
Alexandria, the whole series of cables being joined direct.
The total length of cable was 3,222 nautical miles; 40 Men-
otti cells were used, although signals were read with 12
cells. The mean loss of time before the signal or make
of circuit was visible was 134 seconds, and that before
break of current signal was 1'28 seconds, the mean Leing
1-31 seconds.

— e —————————

THE Society of Arts, Geneva, Switzerland, celebrated thg

first century of its existence on June 1, 1878,
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