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AEROTHERAPY,

Judging from the multiplicity of novel remedies brought
bofore the publio now, there must be an enormous increase
in the ailments which aflict the human family, or else the
more nervous organization arising from eivilization and pro-
gress imagines diseases to which the more vigorous barba-
rians of past ages were utterly indifferent. There is an es-
tablishment on the Rhine where the grape cure is practised,
whore invalids are fed chiefly on grapes, and where the phy-
slelan's advice merely changes the diet from one kind of
grapes to another, according to the needs of the case. And
Hans Breitmann sells us of “abeer cure man from Munich,"
who claimed that he was able to eradicate disease by selec-
ting the quality and controlling the quantity of the nation-
al beverago of the Teutons.

Weo now hear of a new course of treatment practised in
Milan, Italy, wherein the patient is subjected to compressed
alr, and our engraving represents the mode of application,
The invalid is seen seated in & comfortably furnished apart-
ment, into whioch air, chemically purified and maintained at
auniform temperature, is forced by steam power and kept
at o pressure somewhat above that of the open atmosphere,
Dr, Carlo Forlanini is the discoverer and advocate of this
treatment ; and his explanation of the theory may be sum-
marized as follows: By increasing the pressure the air is
forced into the minutest passages of the lungs, and a much
greater oxygenation of the blood is ensured; and obstruc-
tions of the lung passages, which occur in many diseases,
are removed sooner or later. And if the muscles which ex-
pand the chest are weakened, the higher tension of the air
nssists their action; and it remedies deficient respiration,
whatever may be the cause thercof. ‘The Doctor asserts
that blood diseases, such as scrofula, can be cured by this
treatment, the oxygenation belog so complete as to.remove
all foreign matter from the blood.

The institution at Milan is stated to be elaborately ar-
ranged and furnished with every means of ascertaining the
nature and extent of the disease, and for administering the
air at the proper pressure for each case. If we hear shortly
o! any great number of cures of pulmonary complaints at

this establishment, we must add another function at the list

of the capabilities of the steam engine, that of converting,
not only heat into pressure, but also pressure into health,
.t —

Facts about Potato Beotles,

“The potato beetle remains in the ground all winter, |

emerges from it in the spring in a perfect stats, fully grown
and ready for procreation, During the day, it remains upon
the potato plant and does not fly till night, when it traverses
whole fields and whole sections of country, tho males
in soarch of the females, and vice versd. The bectle does
not eat, and so does no immediate harm. The eggs are laid
on the under side of the leaves, in patches about an inch
square, and are a golden yellow color. In a few days the
young soft grubs are hatched, are ravenously hungry, have
but slight hold of the folinge, and are easily knocked off.
They have but slight ability to travel on the surface of the
soil, and never descend to it voluntarily, until they have
reached the perfect slug state, when their natural instinct
prompts them to seck the earth, into which they burrow,
form a cocoon, and in due time emerge full-grown beetles,
ready to begin a new colony. This series of changes takes
place from two to four times in a season, controlled by its
length, warmth, etc. In the lust change they remain dor-
mant through the winter, merely because the temperature
is too low to perfect the insects, It is therefore probable
that, if they ever reach a tropical climate, their transmigra-
tion will be uninterrupted.

‘* Reasoning from these facts, we arrive at the following,
which are borne out by actual experience: Any mode of
destroying the beetle, practised by a farmer here and
there, is only time lost, as the nightly flight of the sexes in
soarch of each other s sure to supply local fields from the
others in the neighborhood, the sense of smell being prob-
ably the insect’s guide to the nearest plant, and to the gen-
eral rendezvous. If extirpation of the beetle is determined
upon, it must be general and simultaneous. The great diffi-
culty of accomplishing this is insuperable. Therefore let
the beetle alone. Beetles, however, produce slugs, and
slugs in their tarn produce beetles. Slugs do not migrate,

are easily dislodged, must eat, and are therefore st our mer-
oy in at least two ways, If they are knocked off the plants
{in the middle of a dry hot duy, and groonnd into the hot soil
(say by & harrow or any similar means), they perish ; and if
the leaves are rendered, by any external application, unfit
for their food, they starve.

‘“ An experience of six years has satisfied me that the slug
state is the only vulnerable one, and either of the two
modes of warfare indicated above is probably successful,
They feed indiscriminately on all the solanacem. ‘T'hey are
not poisonous, cannot bite or sting a human being, need not
be a terror to any ; and to conquer them, it is only neces-
gary to attack themin a calm, cool, intelligent, business-like
manner."—X8, R. M., in Scientific Farmer.

———ar———————————
The Dublin Lioness,

In the report of the council of the Dublin Zodlogical Gar-
dens, there is an account of the death of one of the lioness-
es, in which is noted a touching incident, worthy of being re-
corded. The large cats, when in health, have no objection
to the presence of rats in their cages; on the contrary, they
rather welcome them, ag a relief to the monotony of exist
ence, which constitutes the chief trial of a wild animal in
confinement. Thus it is & common sight 10 see half a dozen
rats gnawing the bones on which the lions have dined, while
the satisfied carnivores look on contentedly, giving the poor
rats an occasional wink with their sleepy eyes. In illness
the case is different, for the ungrateful rats begin to nibble
the toes of the lord of the forest before his death, and add
considerably to his discomfort. ‘‘To save our lioness from
this annoyance, we placed in her cage a fine little tan ter-
rier, who was at first received with a sulky growl; but
when the first rat appeared, and the lioness saw the little ter-
rier toss him into the air, catching him with professional
skill across the loins with a snap as he came down,she began
to understand what the terrier was for. She coaxed bim to
her side, and each night the little terrier slept at the breas:
of the lioness, enfolded with her paws, and watching that
| his nataral enemies did not disturb the rest of his mis-
| tress. The rats had a bad time du:ing those six weeks.”
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Scientific Dmerican,

THE EMPEROR'S FAREWELL,

A sclentific gathering of unusual importance—not be.
canse of what was done, but on account of those who wore
present—recently assembled st Chickering Hall, in this
city. It was a special meeting of the American Geographi.
eal Society, called to receive three distinguished foreign
gentlemen, the Emperor of Brazil, Dr. Petermann, the
famous German geographer, and Dr. Berendt, the Contral
American othnologist. Despite the torrid weather, all the
scientific celebrities resident in this locality were present,
and listened to an address on the ““Conters of Ancient
Civilization in Central America, and their Geographical
Distribution,” which really was very instructive and interest-
ing. Dr. Berendt described, briefly, some of hisexpeditions
into Central America ; told how, in 1869, hie discoverod the
site of the ancient city of Centla, and there found a host of
carious objects made of that imperishable material, terra
cotta; and ended by an earnest plea for closer study of
American archeology, and for the foundation of museums
of relics of the ancient peoples which once occupied our
own continent.

Judge Daly, the president of the society, then proceeded
to that which was uppermost in everybody’s mind, namely,
the presence of Dom Pedro, and in a pleasant little speech
contrived to say a great many complimentary but well de-
served remarks regarding the distinguished guest.

Dr. Petermann’s address, which followed, embodied mainly

his impressions of this country, some of which, notably that
which led him to eulogise our peaceful disposition, as shown
by the fact of our having *‘ only one man of war” in the
navy, were rather smusing. Bat the eminent gentleman
fairly bonmed goodwill to and admiration of the United
States,
The Emperor of Brazil was then elected to membership
amid great applause. Dom Pedro arose, and with easy dig
nity advanced to the front of the platform, and spoke as
follows :

““ Although sincere gratitude’s voice isalways silent, I will
not hesitate to utter my thoughts to the American Geogra-
phical Society for the honor it confers on me in the presence
of men so prominent in geographical science, and such inde-
fatigable explorers of a region where man, rivaling, as it
were, with nature, fesls that labor is his greatest glory and
more solid base of happiness. In so solemn an oceasion, how-
ever, it 18 my duty o express how in my country we prize
geographical studies, which will bring to light its elements
of wealth, and will secure for it—I speak as a Brazilian,
but without partiality—a fature brilliant and useful to all
nations, with which Brazil has always endeavored to main.
tuin cordinl friendship, * I trust the American Geographical
Society will allow me to send here a feeling adien to all the
people of the United States, who welcomed me with so
much kindness, and to explain to them at the same time
how sorry I am that & motive, double regrettable, has not
permitted my remaining longer among them, to see and ex-
amine a8 much as I desired, notwithstanding the means em.
ployed by this great nation to overwhelm time."”

With these few words, Dom Pedro takes his leave of the
United States. He has come among us as a quiet and unas.
suming gentleman, and has studied our country in a way
that reflects honor upon himself and upon us. He has torn
away the veil of romance which hedges about kings, and has
showed us that the ceremony of royalty is an anachronism
in the nineteenth century, and that true majesty, cssen.
tially democratic, suffers nothing by contact with the peo-
ple. He has shown us how a great and independent ruler
may be at the same time a humble and earnest student of
science, as ready to receive informstion and knowledge from
working men as from the most erudite of professors. Above
all, he has shown us that the possession of education is
deemed by him of loftier value than the undisputed owner-
ship of a erown.

The great works accomplished by Dom Pedro during his
reign were known to this country, and the welcome which
has boen extended him has been genuine and sincere. To
their Godspeed, the American people now add their assu-
rance of profound respect and cordial admiration—not for
the Emperor of Brazil, but for Pedroof Alcantara. In their
eyes, at least, the greatness of his station can add nothing
to the respeet now already secured by his qualitios as a man,

The Emperor spent the closing days of his visit in this
city inspecting the Hell Gate excavation, newspaper offices,
public institations, and other places of interest, with his
usual celerity. Together with the Empress and his suite,
he sailed for Liverpool on July 12,

HEATED TERMS.-.THEIR CAUSES AND DANOERS,

At the time we write, seventeen days of exceptionally hot
weather have been oxperienced over the Northern States,
The thermometer, despite a brief rainstorm within the past
twenty-four hours, the first that has visited this mglon dur.
ing the period ebove named, stands st 95° in the shade, It has
stood at 90° and thereabouts for more than two weoks, and
in this city has touched 1029 The most intense heat yot ro
ported, however, has occurred at New Paltz, nosr Pough.
keepsie, N, Y., where the mereary attained the unprece-
dented hight of 112° in the shade.

Of course wise poople have advanced innumersble theo
ries relative to the esuse of the prosent heated term, It Is
a fact just now that the sun spots are st their minimam, and
hence the supposition that we get more heat from our luml.
nary is generally favored. It should be borne in miod that
| the abnormally hot weather is not t the 'ﬂui
over, and henee to belleve that the san 1 “taking any extra-
ordinary part in its production is to assume that that orb, by
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some process of selection, has chosen a very smuall pogtion
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of the globe as the reciplent of his scorching attentions,
Besides, the fewer the sun spots, the greater the evapora-
tive powoer of the sun, and hence the greator the production
of rain, which depends on evaporation, Consequently, so
far from the absence of sun spots tending to diminish rain,
we should look to their non.existence as a reason for ex-
pecting increased rainfall. It is generally credited, also,
that the Gulf Stroam is moving nearer our coast, and henee
the climate is gradually becoming warmer, This assertion
is destitute of foundation in fact ; but neither this notion,
nor the one preceding, nor that involving spectroscopic ob.
servations of the sun and the discovery of immense masses
of burning magnesium, ete., will ever cease to be cradited
a5 long as the daily papers find in their repetition such in-
teresting mattor to embody in their discussions of that unl-
versally interesting tople, the weather.

The truth is that hot spells like the present are due to
local causes. Direction of the wind, barometric pressure
of the atmosphere, hygrometric condition of the same, when
acting in concert,are amply sufficient to account for increass
of temperature over a few degrees; and by consulting the
published weather reports and keeping a record of barome-
ter and thermometer for his locality, the observer will
soon recognize the especial conditions which underlie the
extreme weather in his section of the country.

There are few parts of the world where 20 extreme o
temperature as 112° is ever felt. According to tables given
in standard meteorological works, it appears that 100" is ex-
ceeded besides in the United States and Canada, in Greece,
partsof India, Afghanistan, Persia, Cape Colony, Desert of
Sahara, parts of Egypt, Arabin, and the West Indies, and in
Central America. In none of these localities, however, is
there 80 wide a thermometric range ns from 15° below to
112° nbove zero, or 127° Fah., as is the case in this and
other Northern States. It is this wide variation that causes
suffering, for the reason that we never become really aceli.
mated to our own climate, or inured to all its vicissitudes
In common with all the Anglo-Saxon race, we possess the
energy which is characteristic of dwellers in the colder por.
tions of the globe, and this energy, intensified by American
habits and peculiarities, knows no rest. Business and labor
are carried on with unabated vigor,whether in the froezing
coldof January or the fierce heat of July, We have no
season devoted to general relaxation, ashave nations under
the tropics, though our summers may be as hot as theirs,
nor are we able to sdapt our habits to our climate, owing to
the very uncertainty of the latter. Our weather is in real
ity & succession of surprises. We never know when to ex-
pect such visitations of heat as we are now undergoing,
nor can we certainly count upon any period when excessive
cold will prevail.: Our “ probabilities” system gives us an
approximate idea of whether to expect rain or shine with-
in twenty-four hours; but the boldest of weather prophets
cannot predict whether the coming winter will be moist and
open, or severely cold. We are subject, therefore, to sud-
den changes of temperature; and the natural effect of these
is found in the suceeeding increase in the death rate in pop
ulated localities.

For the week preceding the time of writing, the number
of deaths in New York city is reported at 828, showing an
increase of 122 over the previous week. Out of the above
total, 541 represent children under five years of age; and a
lurge percentage of the remainder includes, first, people who
liave become debilitated by the heat while suffering chronie
disease, and second, the direct victims of sunstroke and ex-
haustion. In both cases the long continued prevalence of
hot weather has resulted in a weakening of vital jower,
and this depreciation extends more or less over the whole
community ; so that when a person, even in full bodily health
otherwise, is stricken down, his system isina very poor
condition to repel and recover from theshock. Ina greater
degree is this true of invalids and swall children, whose
hold upon life is at best but slight. Again, as we have
said, sudden climatic changes are to be expected, and hence
n hot spell of the present kind may terminate by a sndden
fall of the mercary from 100° to 75°. We recently saw a
descent of 11° produced in a less number of minutes by the
springing up of a brisk easterly breeze. Now sudden mu-
tations of tempersture, especially downward, exercise a
dangorous effect upon large numbers of persons, especially
the aged and sickly, while even among robust people the un-
looked-for change is apt to cause colds, poeamonia, and
like maladies. It will be seen, therefore, that to maintain
the health, whether in winter or in summer, in a climate
such a8 ours, constant watchfulness is imperative.  Thou-
wands yoarly die, victims to lack of precaution in s
thomselves against the ailments directly due to the vaell:
Intions of our most freaky weathor.
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¢ the valuo of even the wisest adyice (o one who has
“our corrospondent appears to, that an in-
come of fifteen dollars & week is inndequate for decent liv-

“ﬁph\wm o many fumilies living wholesomely, oven
Ko , rearing children of fine charncter und liberul
M‘ﬂ an income no larger than that which our corres-
pondent complains of, to doubt for a moment the possibility
nﬁ ﬂm same being done by him and by his shopmates, We

know, by that most convineing of evidence, personal experi-
ence, that a large family can be reared, healthily fed, com-
fortably elad, fairly well elucated, and well provided for
every way, on very much less than fifteen dollars a weck.
Indeed, we hazard the assertion that if ten thousand of our
best and most useful citizens, living and dead, be taken at
random, an inquiry into their carly history would prove that
tho great majority of them wore reared in families in which
an income of fifteen dollars a week would have been ac-
counted munificent. But times have changed, it is roplied,
and with them the cost of living, True enongh, though we
are by no means sure that the necessary cost of living well
is any greater than in times gone by, Go over the pricelist
of the essentials of bealthful and honorable living; and we
are inclined to think that in the aggregate the cost will be
found to be less, that is, will require fewer hours of labor
to buy, than ever before. The fact that our style of living
is vastly more complex and costly than it used to be, that a
Iarger portion of what we are apt to consider necessaries
were insccessible luxuries to our near ancestors, does not
weaken the position we have taken in the least. One of the
great social requirements of the present day is the recogni-
tion of our foolish extravagance and a readjustment of our
modes of life to a more modest and more economical stand-
ard. There are even now thousands of families who have
not lost the art of living wisely; and their daily experionce
proves that it is possible now, as never before, to reconcile
humble earnings with high living, high, that is, in the tru-
st sense of the word. Food, shelter, clothing, and all the
other conditions of good living, such as our grandparents
throve upon, ¢an now be had for much less labor than they
had to give for them; while the opportunities for educating
s family, now within reach of the poorest laborer almost
without cost, are such as former generations could nut have
had at any price,

To one that cannot accomplish all that our correspondent
requires with the sum he mentions, barring, of course,
severs misfortune, it is useless to give advice, certainly,
without knowing precisely how he is situated, what his
ideal of life may be, what his tastes and habits are, what
sort of s wife he has, what house rent he has to pay, and
same of the other conditions which go to determine the char.
acter and requirementsof his home. Without the virtues
of thrift, sobriety, and o hoarty effort to make the most of
what one has, neither twelve dollars a week nor twelve dol-
lars a day is any guarantee of wholesome and happy living.

Of some of the simpler means by which our correspondent
and others like him may help to increase the purchase pow-
er of the money they earn, and to turn to the best advantage
their slender Incomes, we shall speak hereafter, not theo-
retically but practically, dwelling chiefly on what men have
done and are doing to make n lnborer's income provide the
necessary and often many of the higher luxuries of jife. The

real question is, not how it is possible to support and edu-
cate a family on fifteen dollars & week or less, but how
thousands are doing it.
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POISONOUS GARMENTS--A NEW HOT WEATHER PERIL,

It has been a mooted question for a considerable period
whether or not the pigments derived from aniline, itself s
well known poison, are poisonous to the body when Lrought
in close nnd continued contact therewith. German chem-
ists assert the negative; but on the other hand, numerous
cases of obvious poisoning have been so clearly traced to
the wearing of garments dyed with aniline colors as to leave
no doubt that,although poisoning by such substances may be
a constitutional idiosyncracy in individuals, still enough per-
sons have suffered to render clothing thus colored to he
avoid«d, nt Jeast in hot weather. Andthis for the reason
that during the heated term, when perspiration is free, the
pores of the skin are open, und the road for the absorption
ol this foreign deletorions matter is clear. Moreover, the
parapiration may act us & solyent and at the sametime oy o
vehizle for the poison; while in addition the system is ne-
cessarily enfeebled by the heat, and hence is not in a condi-
tion suceessfully to resist the noxions offects,

A recent case of polsoning by an aniline dye has been
brought to our notice, and will servo to indicato the nature
of the danger to which wo allude. We may here remark
that we have heard of ropouted Instunces of polsoning due
to coralline dyo, a red pigmont prepared from carbolic acid
and allied to aniline ; also to aniline red on cotton, notably
eolored undershirts and stockings having s red edge, and
also to browns and yellows, in which dyestuffs picrieacid
may enter in its combinations, We have not hitherto heard
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pertaining to vision; and it i3 a remarkable cirenmstance
that the sense on which our perceptive facultics most closely
depend  should be the one least clearly comprehended.
Helmholtz points out that our eyes are too opuque, that they
lack symmetry,are wanting in achromatism, and in part are
totally blind. By numerous simple devices it may be physi-
cally proved how defective are our powers of ocular esti-
mation ; and finully it iy demonstrable by actunl experiment
that the Images of objects which pass to the optic nerve are
inverted, that in reality we see things upside down ; and thus
being led to doubt our sense, we are left in a kind of psycho-
logical fog, with all our preconceived notions of color, dis-
tance, and relative position sadly confused. In order to ac-
count for the fact that in actaal life we do not see the sky
below us and the earth above, or people heels upward
various hypotheses have beoen suggested.  Of these tho
most commonly received, perhaps because the least definite,
is that which ascribes the correspondence of our sight with
the nctual position of visible things to *‘ experionce.” It
boldly nsserts that in fact we do see inverted people and
things, but that our experience forbids the braiu to TROOL-
nize ull objects as upside down, becauso it hay made their in
verted lmoges the sigus of their ercot and true positions.
Anothor theory Iy that the reversal of all Imnges is due to
the crossing of the filaments of the optie nerve : ko that, for

exumiple, all the filaments from the upper part of the reting
go to the lower purt of the optic ganglin nt the base of the
brain, and vice versd,

To the first theory stand opposed the imperative testimony
of every one’s consclousness, and also the extended obserya-
tions of Spalding and others on newly hatehod ehiokens and
uow born pigs. The chicken just out of its shell, or ane,
aftor hntehing, hooded for o day or two, and then sllowed
to see, will Instantly locate an edible seed brought near it,
selzing it nccurately with its bill; and will also at once run
in answer to the cluck of the hen, almost always in a direct
line, Bimilar facts have boen observed with pigs immedi-
ately after their birth. Thus in these animals the non-ne.

of, howmr. nor by examining authoritios at hand have we
been able to discover, an suthenticated case of polsoning by
aniline blue, other than that to which we now refer, and

The garmonts were of a light woolen material, and, having
bocome somewhat worn, were sent to an extensive dyeing
and scouring establishmeont in this city to be dyed a dark
blue. The ownor, after woaring the clothes for s few days
in hot weather, obgerved thit the blue color stuined his un-
dergarmonts, and in the localities of the stains he became
The latter soon extended on
alarge area, which becamo excessively inflamed; and u pustu-
lar state followed, resulting In exernciating sufforing and
The case was carefully examined by several
eminent physicians in this city, who pronounced it oneof the
most severs attacks of poisoning that they had ever en.
countered, and unhesitatingly ssoribed it to the dyeing of
Had the sufferer been a child
or an invalid, the opinion was that the disease was sufficient-

Porhaps the safest vale 18 to wateh all colored goods when
worn, and promptly to discard the clothes on the first ap-
pearance of the dye's diccoloring the garmentsor person,

THE OBNOXIOUS POSTAL LAW PARTIALLY REPEALED.

After an obstinate disagreement which has exhausted the
ingenuity and patience of several conference committees,
the two branches of Congress have at length agreed upon
which partially repeals the obnoxious
postal regulation made during the closing hours of the last
session. It was confidently expected that a measure which,
since its enactment, has proved itself so excessively dis-
tasteful to all clusses, which brought no benefit to the gov-
ernment service, but actually diminished receipts, and the
effect of which was injurious to the public convenience,
would have been immediately repenled, But tho needed re-
form has been delayed until the closing days of the session,
and is now but partially effected, . The old rate of one cent
for every two ounces or fractional part thereof, for all sorts
of printed matter except unsealed circulars, is restored,
while the present rate of one cent for each ounce is retained
on unsealed circulars, on seeds and other merchandise. This
is the principal change. It reduces rates on transient news.
papers; but the merchant who desires to send n package of

In addition to the above, several concessions, of not much
intrinsic importance, but removing annoying snd arbitrary

may have the address ecither written, printed, or affixed ;
any package may have the name and address of the sender,
with the word *“ from " prefixed, on the wrapper; and the

is an improvement over the law which it displaces. At one
time an effort was made, bat without success, to restore the
obnoxious and expensive franking privilege, which existed

OPTICAL INVERSION--AN EXTERNAL SENSE-PERCEPTION.
There are few phenomena in Science more complicated or
which offer a wider latitude for differing opinions than those
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cossity uf experience, even for the visual measurement of
distances at short range, is proved.

We have before us a pamphlet entitled “On Some Disputed
Polnts in Physiological Optics,” by Professor Henry Harts-
horne, in which, among other problems, that above referred
to 1 dealt with in s clear and striking manner. Referring
to the Spalding experiments, the suthor says that, while
annlogy here only affords s probability as to what is true
with regard to human sight, the probability Is nevertholoss
very strong : not that correct visual lmpressions in all re.
spects are congenital with man,as observation of infants does
not geem to shiow, but that ot least the simpler elements of
vision attend in their development the msturity of the eye
ns an organ, and that,among these elements, the sight of ob-
joots as not inverted must bo one of the simplest. As re-
garding the hypothesis that the phenomenon may be due to
hereditary transmission, he points ont that experimentally
nequired corrections of positive sensory impressions never
go so far as to unnul the perception which has to be cor-
rected to such an extent that the process of correction can-
not be sscertained by consciousness.

The second hypothesis, Professor Hartshorne disposes of
by showing that it is not based on anatomical fact, that it is
opposed to all the anslogies of nerve distribution, and that
according to it the image must be reversed horizontally as
well as vertically.

The explanation which, our author states, is generally
growing in favor with physiologists is that we do not men-
tally regard the image upon the retina at all, but look from
the retina at the object. “*The loeal change excited in the
retina must be conveyed to the optic nerve, communicated to
the brain and again in an inverted direction projected out.
ward; through this double inversion, the projected image
corresponds to the object, and we therefore say we see the
object when only the projocted retinal image is before the
eyes.” This of course leads us to the novel asst mption of
an externality belonging to and inberent in all our sense
perceptions. Distance of sound is apprehended, even with
only one ear open to receive it. Professor Hartshorne be-
lieves that it is obtained by the exquisite seasibility of the
orifice of the ear and parts near it, a sensibility intermedinte
between auditory and tactilesense, **u kind of gradation ex-
isting here which, there is reason to think, has many illus.
trations in the partially differentiated sense organs of lower
animuls.” So also we judge in case of touch, of the direc-

, | tion from which unything comes, a ball, for instance, strik-
must still pay high charges. Themeasure seems to us to be
ingeniously framed to satisfy the most of the people, and at
the same time not to interfere with the profity of the ex-

ing the hand by reversing us it were the central axis of pre-
dominance of the Impressions made, which is analogous to
the ocular visual axes,whose correspondence gives us single
object perception in sight. In fine, Professor Hartshorne
thinks that our sensorial consciousness affinos the reality
and externality of the objective world, no less simply, di-
rectly, and positively than our reflective conscionsness af-
firms our subjective being.

Waste Tobacco.
Tobacco is boiled at the Richmond Cavendish Company's
bonded works in Liverpool. 1o make a wash for sheep. As
much as 28 cwt. has been boiled down on the premises in a
single day, and on one occasion the Mersey river authorities
were put to much perplexity and trouble by the difficulty
of sinking a mass of refuse which had been sent out to ses,
and persisted in floating back with the incoming tide. There
were abont 50 tuns of it, and days passed before it could be
induced to disappear. The decoction of tobacco is adulterat-
ed with sulphate of copper, turpentine, and salt, as soon as
it is cool, and the exhausted leaf partinlly destroyed (denic-
otised) with quicklime before leaving the boiling house, un~
der the direction of the customs. This prevents either the
waste or the refuse from being used in tobacco manufacture
afterwards. Each gallon of the sheep wash contains the
essence of 24 ozs, of strong American leaf, The prepara-
tion, which is allowed to be sold free of duty, has found
favor not only among breeders of sheep, but among agricul-
turalists and gardeners, as an effective vermin destroyer.—
John Dunning, in Journal of Applicd Chemistry.
A Sclentific Sermon.

An English contemporary tells an amusing story of a well
known sclentific gentleman who, recently in & country town,
gave o lecture on the codperation of animals, taking as ex-
amples the beo, the beaver, and the buffalo. Among the
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, | deeply interested nudience no one paid closer attention than

an elderly clergyman, and none at the close of the discourse
expressed greater gratification at the entertainment and in-
struction received. It was the scientist's fortune on the fol-
lowing Sunday to sit und.rthe reverend gentleman’s preach-
ing. The good man, in his sermon, in turn grappled with
the subjoct of the codiperation of animuls; but judge of the
horror of the previous lecturer when, in glowing fervor, the
clergymnn lustrated the wonderful works of Providence
by representing the Lee, the beaver, and the buffalo as all
three working together In some foreign land in harmonious
systematic combination !

St ——

Recont Moetoors,

On the ovening of July 8, n large meteor passed across the
southern heavens, visible in Chicago and vicinity,
On the evening of July 0, a large meteor was seen in the
north, nt Now York and vicinity. 1§ presented a beautiful
appearance, being about four times the size of the planet
Venus, with all the colors of the rainbow. It left a longand
brilliant trail. A moment before it

it broke
to several pieces of a bright orimson and blue color, I«ﬁ

correspondents have informed us of this phenomenon, “
are tendered our thanks for their letters,




IMPROVED CAR BRAKE.

Mr. William L. Hofecker, of White Haven, Pa., has in.
vented the car brake shown in the snnexed engraving. A
Tepresents a short lateral shaft that is supported on hangers,
B, applied rigidly to the truck frame, between the wheels.
A lever arm, @, is keyed to the shaft, and connected either
directly or by an intermediate shaft, b, crank, d, and con-
necting rods, ¢, with the hand wheel and ratchet and pawl
mechanism at the fron: and rear platforms of the car, or to
steam or yacuum applisnces, by which the brakes are ope
rated in the customary manner, Shaft, A, carries vertical.

Scientific Amervican.

slot in the case, C, and gonr wheel, D. To the shank, A,
upon tho opposite side from the gear wheol, H, ix attached
a handle, K, for convenience in holding the machine. In
using the machine the wire band is passed around the bale,
and its lapped ends are passed Into the slots in the arms, J,
ease, C. and wheel, D, and the crank, I, is turned four or
five revolutions, which will twist the wires together, as
shown in Fig. 8.

The device is shown in the engraving, Figs. 1 and 2,
arranged for twisting wires that pass around tho bale the
whort way. Whon the wires are passed around the bale the

1y above therail of the track an eccentric, C, keyed thereto,
to which is applied, by an encir-
cling band, tho loosely sliding

long way, the gear wheel, H, and handle, K, are detached

[JuLy 29, 1876,

The Simplest Tide Motor,

For the benefit of several correspondents who have in.
quired relative to means for utilizing tide powor, we would
stato that the simplest and probably the most effective de.
| vice for the purpose is that in use in several flouring mills
{on Long Island Sound. The mill is commonly located at or
near the mouth of any little arm or inlet of the main body
of water, and across the inlet o short dam is erected. The
only access left for the water to run in or out of the arm is
under the mill, and there the two undershot wheels are lo.
cated. As the tide rises outside, the apoerture is (0o small
to admit its entering the inlet with sufficient rapidity to keep
tho water level uniform. Hence
thore is at tlood tide a powerful
current ranning under the whes!

frame, D, that supports at its low-
er end the brake shoe, E. The en-
circling band and shoe-carrying
frame are secured by fastening
bolts, or in other suitable man-
per, around the eccentric, the
brake shoe being connected by a
dovetail groove and bolts to the
frame, and suspended st the ends
by rods, g, attached to a springof
the truck frame, by which the

inward, and at ebb tide & similar
current running ontward, The
wheels are of course turned, as it
may be flood or ebb tide, in re.
verse direction; but by simple
mechanical gearing they are
caused to drive the machinery
always in the same direction.
There is no time when the ma-
chinery need not be going, aseven

brake shoe is steadied and carried

when slack water arrives the dam

in upward direetion. The shoe
{s made of suitable length witha
side flange, 7, cxtending down.
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is holding back a sufficient head
to keep the wheels going until
the tide definitely sets in or out;
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ward along the rail head for the

purpose of bearing jointly cn the
top and side of the same. The
shoe is carried by the turning of
the eccentric either toward or
from the rail, being retained by
its weight and the sliding band

and even then it is obvious thata
very slight difference of level on
one or the other side of the dam
is sufficient to generate current
enough to operate the wheels.
This is an old invention and a
very simple one, but it appears

parallel to the top of the rail.

not to be known to a great many
people, who are vexing their

e d
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ing the operating wheel in one

brains over intricate systems of

direc'ion, and raised from the
wheel by means of the spring, g,
on releasing the hand wheel mechanism.
Patented March 7, 1876, through the Scientific American
Patent Agency.
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A NEW MACHINE FOR SECURING BALE WIRES.

A correspondent recently suggested that some new and
simple method was necessary for securing the ends of the
wires used for bands on bales of merchandize, ote., so that
#aid ends would not slip or allow the bale to expand. Mr.
Moses C. Smith, of Starkville, N, Y., has patented through
the Scientific American Patent Agency, June 6, 1876, a novel
device for twisting the ends of a wire band together, to form
s tie after the band has been passed around a bale or other
bundle

A, in the engraving, is the shank of the machine, to the
apper end of which is swiveled a breast plate, B. The low-
or end of the shank, A, is widened into circular form, and
is concaved upon oue side to form half of tho case, C, the
other half of which is secured to said first half and the
shank. In the case, C, is inclosed a large bevel gear wheel,
D, the ends of the hub of which project through holes in
the center of the case, C. The case, C, from its lower side,
and the gear wheel, D, from its rim, are slotted, said slots
leading into the center of the gear wheel. E Is a small gear

HOFECKER'S CAR BRAKE.

and moved one quarter aronnd the shank, A, and are again
attached to it.

st —— ——
A KEW ELECTRIC RAILWAY SIGNAL.

A new railroad signal has been in use on the Boston,
Lowell, and Nashua Railroad, for a short time past, which
appears to solve the long sought problem of making the
rails serve as conducting wires in an electrical circuit gov-

erning the signal mechanism. We append an engraving of
the arrangemont, which certainly Is oxceedingly simple, and,
from the testimoniala of rallrond engineors and others who
have had direct experience In ita working, a very effective
lnvention.

A BandC D are the ralln; E in a single cell Callaud bat-
tery; ¥ is the signal, the mechanioal arrangomont of which
| neod not be deseribed.  The conducting wires of the batte
1' ry are secured, as shown, one to each rail, and the two ralls,
an here ropresented, may indieate a section of track, say two
miles in longth, esch section being, however, insulated from
adjoining sections. The sigual at F has an electro.magnet
connected to each rail by the wires, as shown, When the
circult Is closed, an iz normally the case, the magnet is ex
cited, and the signal controlled theroby so as to show ““line
clear.” 8hould, however, a car or a train run upon the seo
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whee!l, the slde of which pasaon jo through the side of the

cane, C, and 11a teoth menh into the teeth of the gear whee!
D. The gear wheel E. is attached to the shaft F, which
revolves In bearings attached 1o the shank, A, and cane, (

To the upper part of the shaft, F, in attached s small hovel

goar wheel, G, the teeth of which mesh into the testh of the
large bevel goar wheel, H, pivoted to the shank, A, and
which is sttached a crank, I, which serves as & handle for
applying power to oparate the machine. To the opponite
aides of the lower part of the shank, A, are attached curved

arms. J the lower enda of which are slotted in line with the

tion, then the circuit Is completad by the wheels and axles,
and the current, taking the shortest course, will traverse
| through G and then return to the battery rather than go
through the longer distance necessary to pass through the
{-'u:nnl Consequently the circuit will at once be ruptured,
i'.lu- magnet will cease to attract, and the signal, by mecha.
nical means, is at once turned to ** danger.”
‘ It In obvious that this must ocour an long ax & single car
| remains on the track, or when the cireolt is broken by a dis-
| placed or ruptared mil, or any other cause, Henee the de
| viee may be applied over an entire line, and will Indicste
| the condition of avery seotion thoreof 1o the traln about en
tering on the same
The Inventor, Professor Wm. Robinson, of 208 Washing
ton wtreet, Boston, Mass., Informs uas that there is no demw.
ing-off of the current of the earth under the ralls; nor, du
ring hix experionce with the devide under all conditions of
rain, snow, ete., has he found any time when it became In
In actun) employment he has also detormined
thut the single Calland coll will last for 158 days; and by
using two celln In cannection with an ingenious device where.

aperative

by every tealn whioh paases over the section throws the

coll In use out of action and the other Into netion, the last
ing qualition, ourious as it may appear, are groatly enhanced,
he Invention, by sultable mechaniesl arrangement, is made
applicable to awitches, drawhridges, ete

movable floats and gearing for

accomplishing the same purpose.
The mill is the nearest thing to a perpetual motion (not the
perpetual motion—for that includes the idea of self-genern-
ted power) on earth.
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A NEW SCISSORS GAGE.

Mrs. Elfzabeth Wiggins, of Brooklyn, N, Y,, has patented
through the Scientific American Patent Agency (May 20,
1876), a novel device for attachment to shears for cutting
bias and straight trimmings. It enables the trimmiogs to
be cut much more rapidly and accurately than in the old way

In the engraving, A, Fiz. 1, represcnts a pair of shears, to
the upper blade of which, near its pivot, is attached the end
of an arm, B, which is made in two parts sliding upon each
other, and clamped to each other, when ndjusted, by a sot
screw, L. The inner end of the arm, B, is bent at right an.
gles, to form a base to rest against the blade of the shears,
and has a hole formed throngh it to receive the screw, by
which it is seeured to the blade of the shears, Upon the
parts of the arm, B, is formed a scale of inches and frac.
tions of an inch, for convenience in adjusting the gage plato,
C  The gage, C, slides upon the extension arm, B, and in
sacured in place, whon adjusted, by n clamping serew, C%,
The gage plate, €, is made in two parts, pivoted to eaclioth:
er near their inner ends, and connected to each other near
their onter ends by a pin attached to ono of the said parts,
and passing through a slot in the other, as shown in Fig, 2.
By this cons‘ruction, when the blades are closed, the two
parts of the gage plate, C, are elosod; and as the blades ars
opened, the lower part remains upon the table, so as to serve
na & 8top to the goods. In using the device, the cloth i fold-

Fig. 1

-

od ovenly, and the gage plate, C, In adjusted to the M“‘M
distance.  The lower blade of the shears is then be-
neath the folded fabirle, In such a position that the edge of
the same may rest sgninst the gage plate, ¢, The strip I8
then cut off by asingle clip of the shoars,
——————tr e

An ordinary boller furnnce reqaires 800 cuble foet of alf
for the consumption of each 1b. of conl, From 18 to 20 Ibs.
of coal may be consumed per superficial foot of fire grate.

Throe quarters of & foot of fire grate aro required to evapor
alo a cuble foot of watar,




JuLy 29, 1876

IMPROVED HAY ELEVATOR AND CARRIER.
Messrs. M. C. &A. H. Smith, of Starkville, N. Y., have
M(M'I 1876) invented a hay elevator, which is
operated by attaching one end of a lifting rope to the ear-
ringe, passing it then undor the load-carrying pulley, thonce
‘over a guide pulley on the carringe, ss well as one on the
frame, and finally under a grooved pulley journaled ina
swiveled frame A variable balance weight is used with the
load carrying pulley; and the latter is hung to the carriage,
raised and lowered by a swivel pulley, and moved forward
to the contact stop by a cord and weight applied to the car-
riage. An adjustably weighted ball hung to the fork-car-

Scientific Qmerican,

The hammer is secured on the piston rod of the steam cy.
linder, A. In the illustration the hammer is represented as
ascending, and it continues this motion until it strikes an ad.
justable stud, B, on the pivoted bar, C. The Iatter, by »
systom of pivoted and counterweightod levers, connects with
the treadle at the base of the machine, While steam is entering
beneath the piston, and so lifting the hammer, it 18 obvious
that the inlot valve, D, must be open, and the exhaust, E,
closed. Both of these valves, by suitable levers, are con.
nected with the bar, C. When the hammer strikes the stud,
B, the latter moves the bar, C, in such a manner as to close
the inlet valve, the exhiust still remaining shut., The steam

rying pulley balances the length of rope by which the load
is raised and lowered.
In the engraving, A is a movable carringe,

under the piston now sustains the hammer. To drop the

running by top wheels on a strong track 7R
rod, B. The carriage, A, is moved along the h
supporting rod by a rope, C, that puasses over

a pulley, and is supported sufficiently to pro- =
duce the ready wotion of the carriage in one =

direction, until the same comes in contact
with a stop frame, D, that may be adjusted by
clamp screws to any point along the rod, B, so
a3 to admit the taking up of the load at any
suitable point on the rod, B.

The carriage is so constructed that the ar-
row or bail of a load-carrying pulley, E, is
locked thereto after being elevated, and re-
leased by the contact with the stop frame.
The load-carrying pulley, E, is hung to the
carriage by a rope, E/, which is applied to a
fixed point of the carriage, A, and passes over
a pulley of the same to the end of the sup-
porting rod, then over a second pulley to the
ground, and over a swivel pulley, F, to the
draft bar of the horse or other power. The
swivel palley has the advantage of adjusting
itself readily to the direction of strain with-
out clamping or wedging the hoisting and
lowering rope, E/. A bottom hook of weight, G, carries the
hay fork or load.

The weight, G, is capable of being adjusted to the vary-

3%

" ing length of draft rope by being made in the shape of &

hollow ball, that is filled with the required quantity of shot.
It accelerates the carrying back of the fork pulley on the
supporting rod, and of preventing any twisting or entang-
ling of thc draft rope, so as to interfere with the regular
and exact working of the locking and releasing mechanism
of the carriage.

HILL'S DIBBDI‘-AOIIIIG DROP HAMMER.
We illustrate herewith a new direct-acting steam drop

bammer {or forging, forming, and welding metals, stamping
shoot metals, and other similar purposes. It is self-moving
sud thorefore requires no shuféing, belting, or pulleys. The
only exterior attachments needed are the pipes by which its
exlinder Ix connocted to the boller. The mode of operation

s as follown
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Remarkable anlnuo Compnanss,

Mr. Frank Buckland, in Land and Water, gives the fol.
lowing account of a remarkable compass taken from the
wreek of & junk at the entrance of Yokohams Bay, in 1874,
The pilot by whom this instrument was discovered could
glvo noinformation about the compass, except that it was
found on board the wreck, It iy of a circalar form, meas-
uring 18} inches across, cast in bronze, and woighs 21 1bs,
It has o thick rim, in which two ordinary compasses are set,
one on each side.

The centor of this remarkable plate-like looking object Is
considerably raised from the surface, and is covered with &
number of raised spots or stars of various sizes, each more
or less connocted by lines with its neighbors.
The shapes of these star-like objects are re-
markable; in the center there are five which
are larger than the rest.

Then there is another group very like a net;
another group represents almost a complete cir-
cle of theso stars; another represents a Y with
the arms closed together; another a Y with the
arms extended.  Altogether, there are no less
than two or three hundred of these elevated
spots of different sizes. Running throughout
the whole series are several lines radiating from
acircle drawn round the center. The brass

SMITH'S HAY ELEVATOR AND CARRIER

latter the operator presses the treadle with his foot, and in
so doing he opens the exhaust valve through the medinm of
bar, C. The steam escapes, and the hammer falls until it
strikes a second stud, F, also on bar, C, and thus pushes over
that bar to cause it to open the inlet port. The steam, there-
fore, at once catches the hammer, obviates any possible re-
bound, and carries it up for a new stroke.

It will be seen that by moving the treadle the operstor can
cause the hammer to fall at any time during its ascent, ar-
rest it at any time doring its descent, or cause it to give
light or heavy blows in rapid succession, at will. By adjust-
ing the upper stud up or down on the bar, C, any length of
blow desired may be obtained. By removing the counter-
weight shown on the left, and suitably adjusting the studs,
the hammer can be made to continue indefinitely moving,
setting its own valves, and delivering blows with any de-
gree of rapidity or force. This is a useful advantage and
one which will recommend the machine for purposes of forg-
ing and welding.

Patented May 2, 1876, to Thomas Hill. For furtber par-
ticulars address the owners of the patent, Messrs. Hill &
Williams, corner 5th and Ohio street Quincy, I1L.
———t———————
IMPROVED TUBE WELL,

We illustrate in the annexed engraving
an ingenious device for driving tube
wells. It consists in a detachable point, A,
against a shoulder, B, on which the end
of the tube rests. Above the shoulder is
a shank, C, which extends up into the
tube and terminates in a tapered point.
It frequently occurs, in making tube wells,
that difficulty is met with by the filling of
the perforations made above the point for
the admission of water. The object of the
device we have deseribed Is to obviate
this, and to allow of securing an unob.
structed entrance for the water, by rais-
ing the tube up to the conical part of the

rim on which the compasses are set is divided
into 360 degrees, the same as an English com
pass. At every thirty degrees thereis a Ja-
panese character.

Neither Captain Murray, to whom Mr. Buck-
land is indebted for the loan of the compass,
nor any one to whom he has shown this curi-
osity at home or abroad, has any idea whatever
of the meaning of the star-like bodies in the
center, or for what purpose the Japanese used
them, but it is quite certain that they must have
been of some use to them. It is most interest-
ing that these rude characters should be united
in the same instrument with the 380 degrees of modern civ-
ilization. The casting of this remarkable instrument is
very marvelous. An optician, who cleaned it up for Cap-
tain Murray in Glasgow, said he had never seen a finer bit
of work.

The Electric Light on a Transatiantiec Steamer.

The French transatlantic steamer Amérique is now pro-
vided with an electric light, in order to prevent her collision
with other vessels. The lantern is placed on the bow at a
hight of 22 feet above the forecastle, or 42 feet above the
water. The current is produced by a Gramme electric ma-
chine, revolving at the rate of from 950 to 1,000 turns per
minute, and affording a light equal to 150 carcel burners.
An ingenious device places the control of the light in the
hands of the officer of the watch, and by this he can extin-
guish the illumination or renew it at will without stopping
the machine. Experiment has recently proved that the most
effective use of the light, as a means of warning, is to allow
it to shine for ten seconds and then extinguish it for the
succeeding two minutes.

STV
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A NEW ELECTRIC BATTERY.

M. Onimus recently exhibited to the French Academy of
Sciences a now and simple battery, an engraving of which
is given herewith. Instead of the usual porous vase he sub.
stitutes a diaphragm of parchment paper. The zine cylin-
der, A, being enveloped in the paper, B, copper wire, C, is
wound over all. The latter holds the paper against the zine
and answors for a fastening. The whole is plunged in the
sulphate of copper solution, and the battery soon works re-
gularly. For some carbon batteries, the carbon is enveloped

shank, after the plug has been driven
to the required depth, Further, in caseo
water is not found In sufficient quantity
after the tube has boen ralsed, it can readi
ly be let down again on the plug to drive
it still deeper.

The invention wis patented through the
Scientific American Patent Agency, April |
25, 1876, by Mr. Stephen Henry, of Mamh
field, Mass

-~
A Beauty Soclery,
| Mr. George Dawson, in & recent lm'(um}

at Birmingham, England, sald that the
office of & man’s house was not only to give
shelter, food, and meat, but also to sur
round his children with those fair sights
and sounds by which the sense of beauty
might be developed. There were houses
in that town in which not & poem was
read nor a song sung throughout the year,
and yet people wondered why thelr child-
ren were vulgar. Attention to the beauty
of towns was ono of the most neglected
duties and one of the most deserving. If & town was beau-
tiful, the people took pride in it, like to live ln it, and were
sorry to leave it In Birmingham they wanted a new socle
ty. to be called ** the Beauty Soclety.”

in parchment paper, and around this is placed either a xine
wire or a zincoylinder. The battery thus constructed will,
when molstened, work for some hours after belng removed
from the exciting liquid.
DO

The following are useful memoranda for hydraulic calou.
lations : 1 cuble feet of water=02'425 lbs.; 1 cublc inch of
water == 0108612 1bs.; | gallon =10 1bs., or 0r16 cubic foot. The
pressure of water par square lnoh in 1bs, ==tho bead in feet

multiplied by 0°4335. Sos water=1027 welght of freah
wator, or 64'11 1ba, per euble foor.
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the desire to ask
4 Iately contributed to
f the most complete and intelli-

ye construction of the jotties, and
to the South
been written®, 1am sure
handsome recognition of
doos, spontanconsly from one of the
vil engineers in America, in
young in the profession, has

F17TE

‘ s fur secured by the jetties.

W Baps, C. B.—Dear Sir: I have just returned

y ade from the annusl convention of our soci-
; and ressed with an aceumulation of various

S ke time to tulate you upon the

success which your assistant, g Corthell, achieved
the convention in his presentation of the operations
t status of the South Pass. It was clear, suo
casily intelligibtle to those not familiar with the place,
ina manner to impress every man with its
1t had, 1 think, & better and more potent in-
clearing away doubts which existed in the minds
who were present, than anything ever before pre-

stubborn thin I hind prepared some remarks,
on the information | had received, some of
waived in the presence of the thing itself, so
shown to the convention by Mr. Corthell. 1f 1
could not have done it better yourself, [ only say
T believe is true, and | know that you will understand
my meaning. Yours, as ever, W. Munxor ROBERTS.

1 was unable to be present at the convention, but have
heard from many others who were there that Nr. Corthell’s
presentation of thesubject was most admirable.

) Jaxes B. Eavs.
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The Long Gas Pipe In Pennsylvanin,
7% the Editor of the Seientific American :

In your issue of June 24, we notice an article, taken from
the Amerioan Manufacturer, which, if left unexplained,
wounld do us both injustice ; and as neither of us wishes to
be an iconoclast of ** tables and books on pnenmatics and
hydranlics,” we will endeavor to give a correct statement of
the experiment of passing gas through a three inch pipe, 32
miles long, from Millerstown, Butler county, to Harmers-
ville, Allegheny county, Pa. The time was computed by
watches adjusted before the experiment and compared aftor
it. The pressure at the well before the cock was openod
stood at 551bs.; after opening the cock, it stood at 50 lbs,
throughout the day. At 32 minutes after the cock at the
well was opened, we could smell the gas plainly at Harmer-
ville, but it would not ignite for some time after. We had
fixed at the discharge end of the pipe a 300 light meter; and
by reducing the size of the opening so as to deliver 50,000
cubic feet in 24 hours, as registered by the meter, the pres-
sure in the pipe increased to 34 1bs., and stood at that,
being o loss of 10 1bs., delivering 50,000 cuble feet through
82 miles of three inch pipe; and by extending the same sized
pipe to Pittsburgh (8 miles) the loss in pressure would equal
20 1bs, ; and by increasing the opening so as 10 reduce the
pressure to equal & column of water three inches high (the
préssure required to lift the gas holders in our works), the
delivery would equal 161,000 euble feet in 24 hours.

This you will (we think) find is “in conformity with the
theories and demonstrations of scientists,” and it does not
““look as though some facts would have to be changed or
tables and books on pneumatics and hydraulics revised.”

Ropenrt Youxa, Joux McELroy,
Engineers of Allogheny andPittsburgh Gus Companies,

-l
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The Voracity of Fishes,
To the Editor of the Beientific American -

In your issue of June 24, you give us an engraving of fish
hooks, ete., found in the stomach of & cod, by Mr. Frank
Buckland. Some of our southern streams contain voracious
fish. An acquaintance of mine caught a catfish in 2 lake on
the Arkansas River, near Little Rock, some few years since,
from the stomach of which wis taken the Inrger part of an
ox liver, twenty-three hen's eggs, three puppies, and a
child’s shoe. Whether the fish had swallowed the child whole,
and it hed been digested by the juices of the catfish's stomanch,
und the shoe alone remained to tell the child's sad fate, or
whether the child escaped the juws of the voracious fish,los-
ing only its shoe in the rencontre, the evidence was not suffi
ciently clear to determine. But that the above enumernted
articles were found in its stomach is undeniable ; and I think
this is enough to establish the fact that the catfish is also o
voracious fish. Rosenr L. Stewr,

Rockinglam, N, C.
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The Water Grate,
To the Editor of the Scientific American ;

It wonld seem that a series of wrought iron tubes, placed
side by side, three fourths of an inch apart, would form u
most approprists and economicul grate for every kind of steam
genorator, and especially for the furnaces of coal-burning
locomotives, wherein the solid bars are soquickly destroyed,
The few roads which have used the tubular or water grate
have proved It to be highly economical and antisfactory in
overy way, as far us 1 can learn : and there seems to bhono

sPablishiod In SCIRNTIFIO AMERIOAN hl'r)'l,(xlwy;x:—';ll May 20, 1876

Scientific Amevican,

roason why it shall not eventually supersedo the solid grate:
overywhere and for every kind of fuel, The only eare ne-
consary in ita use is to keop the tubes free from sodiment.
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If the tabes, T, in the engraving, are sufficiently inclined,
say from one to two inches to a foot, they will not cloy, if
they are of proper size, unless the water spaces around the
furnace with which they communicate first become clogged.
If the tubes are more than three feet long, they should not
have less than two inches external and one and a half inter-
nal dismeter, If more than six feet long, I would recom-
mend not less than two and a half inches external and two
inches internal diameter; and if more than four feet long,
they should have a central support. An inch and & quarter
screw plug, C, should be placed exactly opposite one end of
each tube, for the purpose of cleaning the tubes in case they
get foul. These plugs, in connection with the four two
inch ones placed at the corners of the fire box, will afford
ample opening for removing all filth which collects around
the fire box and in the tabes.
There are several methods of fixing the tubes into the fire
box; the best plan, all things considered, is to screw them
into the front sheet, A, of.the fire box and secare the other
end in a copper or composition ring, R, screwed in the rear
sheet, B, Fig. 1, about three inches of the rear end of the
tube having been previously turned to a nice straight fit to
the inside of the ring, so that the ring may be slipped on to
the tube a little further than the position it is to occupy
finally, in order to facilitate the entering of the screw end
of the tube, as indicated by the dotted lines. After the tube
and ring have been firmly screwed into the fire box, the
corner of the ring may be set up to the tube with a steel set
punch and a light hammer, to insure a steamtight junction
between tube and ring. The holes for the reception of the
tubes may be cut in the sheets before the fire box is riveted
together ; but the threading of the holes should be done af-,
terward, and then itshould be done with & tap having n stem
long enough to extend across the fire box and rest in the
hole opposite the one being tapped, in order to insure per-
fect parallelism of the tubes and rings while being screwed
in, without any side strain,
The holes for the reception of the tubes are sometimes
arranged zigzag across the sheets, as shown in Fig, 2, in.
stead of in a straight line: the tubes, a, at the lower angle
being movable, and not water tubes, to facilitate the clean.
ing out of the fire box, 'The Philadelphin snd Reading
Railroad, 1 think, first adopted this areangement; some of
their water grates are nine feet long. When the tubes are
set in & straight line, u single movable tube will suffice for
cleaning the fire box; this may be either the center one or
one of the side tubes, It is desirable that these grates
should be easily accessible from bencath, so that the fire-
man can see the state of the fire from below and carry the
poker along between the bars and dislodge the ash and cin-
der without disturbing the fire above, To this end, there
must of course be a door at the rear end of the ash pan.
Worcester Mass, F. G.Woonwarn,
[For the SBofeutitic Awerioan, ) 5
TECHNICAL EDUCATION IN THE UNITED STATES ‘AS
ILLUSTRATED AT THE CENTENNIAL,

The visitor who is interested in the methods of instroc-
tion adopted in this country can profitably spend o day at
least in the examination of the educational exhibit at the
Exposition. The writer, indeed,after a much longer study
of these exhibits, finds his examination but partially com-
pleted. The chief point of interest to him, however, in
this class, was the display made by soveral well known
technical schools.  The question asto the proper method of
training engineers hns excited great interest in professional
circles of late, and numerous letters from your correspon-
dents prove that information of these schools is dealred by
many of your readers, It is probable, therefore, that a fow
notes regarding the technical schools that are represented at
the Exposition may not be unacesptable.

THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY.

Taken ns n whole, the Massachusotts educational exhibit
may fuirly challenge comparison with the display of any
other State, and the comploteness of the exhibit is nowhers
better illustrated than in the technical department.  Many
exhibitors seem to think that they have accomplished their
duty by making an interesting display, apparently forgetting
that, if they cannot furnish printed descriptions or attend-
ants to give explanations, the true morits of their exhibits

will rarely be apprecinted by the visitor. The Massuaehn-
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sotts Institute of Techology, however, provides complets
estalogues of all articles exhibited, with documents ex
plaining the organization of the school and various other
detalls of interest, The general plan of the lostitution Ix
quite extended, embracing ten conrses, each ocoupying four
yoars, as follows: Civil and topographical engineering, me
chanical engineering, geology and mining engineering,
building and architecture, chemistry, motallurgy, natural
history, physies, selonce and literature, philosophy.

How these subjects are taught Is fllustrated by the wark
of the students, consisting of theses, examination papers,
drawings, models congiructed by students, accounts of ex
periments made by them, results of operations in the labor
ntories, plans and descriptions of buildings, and a good col
lootion of the apparatus employed in making Investigations,
It Is worthy of observation that this exhibit is not made ap
of the work of the best stndents only, but is designed to be
a falr representation of that done by the whole school. The
visitor who makes a ecareful examination of this display
will see that the students are enconraged to make experi.
monts and original investigations, and that & prominent
place Is given in most courses to the subject of drawing. It

| is pleaxing to notice, too, that the majority of the drawings

arcsuch ns are required in aetaal practice, less attontion be.
ing given to ornamental borders and titles than to the
drawings themselves. Enough specimens of elaborate
drawing are exhibited to show that the stadent can do this
work if required. A fine illustration of this kind is » chart
of the metric system, in which, however, it is to be regretied
that the statement is made that all measures of the system,
of length, surface, solidity, and eapncity, are directly de-
rived from the meter; for although this statement can be
supported on the authority of United States law, it is none
the less untrue as a scientific fact.

A hasty review of several of the theses shows exception
ally eareful and thorough work on the part of the students,
As is natural, in discussing doubtful questions, they are
usually decided by reference to Investigations at the Tnsti-
tute, which may not be generally regarded as possessing the
authority of experiments made by other physicists; but ta-
ken asn whole, these theses contain much that can be read
with profit by professional men and manufacturers. Ocea-
sionally, in glancing over the pages, some may regret that
orthography was not embraced in the scientific course,

This institution opens its doors to members of the gentler
sex, and it is pleasing to find an account of some thorongh
analytical work by one of the femnle graduntes,

The school year is about 36 weeks, and the necessary ex.
penses, including board and tuition, vary from 500 to $600
per school year, according to statements in the catalogues,
the tuition fee being $200 per year. Thore are, however,
soveral free courses of instruction. Muchof the apparatus
at the Massachusetts Institute of Technology is unasually
interesting: and altho some of the more novel features
are not exhibited at the Exposition,they are fully described,
und may be mentioned in a future letter.

WORCESTER COUNTY FREE INSTITUTE OF INDUSTRIAL
SCIENCE.,

The exhibit of this school is partly in the room adjoining
that of the Massachusetts Institute of Technology, in the
oust gallery of the Main Building, and partly in Machinery
Hull. The mechanical engineer will find mueh to interest
him in this collection, which illustrates the results of &
course of instruction, combining practical exercise ina well
equipped machine shop with the technical training required
by the thorough mechanic. A catalogue of the exhibits,
drawings of the school, illustrative charts, and o compila.
tion of various details are of great assistanceto the visitor
who wishes to make a thorough examination. The Wordes-
ter Institute has an annual income of $25,000. It was
founded by John Boynton, and the machine shop was estab.
lished by the late Hon, Ichabod Washburn, [t has also re.
ceived endowments from Hon. Stephen Salisbury and the
State of Massachusetts. Tuition is free toall students from
the county of Worcester, and also to 2§ students from the
State of Massachusetts, while to students from other local.
ities the tuition fee is $100 per annum, The annual ex-
penses, other than for tuition, need not exceed $300. The
courses given embrace mechanical enginecring, civil engi-
neering, chemistry, physics, modern languages, and draw:
ing, In professions where practical proficiency is required,
it Is imparted by practice. Mechanical students work for &
months in the machine shop before entering the elass rooms,
and the subsequent course extends over a perlod of three
years, in which 10 hours a week are devoted to practice in
the machine shop for 10 months in the yoar, and 8 hours o
day in the month of July, For other students, the course s
4 yenrs, The work done in the muchine shop consists of
machine tools, models, and the drawing tables which are so
well known. The manufactured articles are regularly sold
in competition with those made in other establishments, and
are readily disposed of.  So far, the shop has not been
tablished on & paying basis, the average | excoss
expenditures over profits being about $8,000, It i _
doubtful whether a shop conducted on this system
be made to pay expenses, if due regard is given o
instruction required by the students, but thisis a matt
minor importance. Numerous examples of th
students are displayed, including all thelr
having disregarded the request about to
the writer has bacome very favorably !
goneral accuracy and the thoroughnass of the ex
In Muchinery Hull, which contains lathes, |
chines drawing tables, and models, ma

school, one of the machine lathes is
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'mt thuhool 18 the Willis appar-
ing the principles of mochanism, with ac-
o ‘Wo‘bynndnh. In the cnse of a

'nlMyW per cont being required to

th norine, tho effieiency was 07 per

tial pulley, loss than 32 per cent,

riving o knowledge of simple machines

rather than from n theorotical investign

in which the enormous losses that ocour in practice nre
d, Is obvious.

? m STEVENS INSTITUTE OF TECHNOLOGY

e
3 .:'..“Ilﬂl'vlllﬂld this exhibit near post T, 67, in the
n Building. It may boa matter of regrot to some that

‘w0 mueh of the display is devotod to the apparatus of the

Tnstitunte and the work of its professors, and so little to
ns boon nccomplished by the students, whilo the
ontaloguo or any method of gaining information

‘will be serionsly felt by the casnal visitor, The exhibit is,

hum of groat interest, ineluding a fine collection of the
‘and mechanion]l apparatus of the school, much of
Ix unequaled, er with accountd of the results
OWH!. and Hlustrations of the apparatus used in, the
oxperiments of Professor Morton on fluorescence, of Pro-
_fessor Mayoer on sound, and of Professor Thurston on the
strength of materinls, There are n fow drawings by stu-
dents which are exceptionally fine, but they are hungrather
100 high to allow of & cloge investigation. The engineer
will doubtloss o much interested in the elogant drawing of
the governor invented by Professor Thuraton, and equally
wo in the illusteation of Professor MacCord's theodontoscope,
for testing the accuracy with which the teeth of gear wheels
are cut, by observing the velocity ratio of two teeth atdif-
forent points of contaet. The reader of the SCIENTIFIC
AMERICAN SUPPLEMENT does not need to be assured that
the Professor of Drawing st the Stevens Instituteis one of
the ablest instructors In the country; but it is questionable
whether this school would not have done well to have made
w more general exhibit of the drawings executed in ordinary
course by the students,

The practical work of the senior class is illustrated by
one of Professor Thurston’s well known testing machines.
By disregarding the printed request, and touching this ex-
hibit, it will be observed that the construction is not as ac-
curato as in some of the machines described above. The
speoinlty of the {tevens Institute of Technology is thorough
instruction in mechanical engineering. The course covers a
period of 4 years, the school year consisting of about 35
woeks., The annual expenses are about $300, the tuition fee
being §130 per year

ILLINOIS INDUSTRIAL UNIVERSITY.

The display made by this institution will be found in the
south gallery of the main building, among the educational
exhibits of the State of Illinois. It consists of apparatus
used in the school, models made by the students, records of
some of their experiments in physics and the strength of
materials, and drawings. One of the models, a flight of el
liptical stairs, is an exceedingly creditable production. The
specimens of machine work, being enclosed in a glass case,
could not be examined very eritically; but they do not appear
to be as well finished as those exhibited by some of the other
technical schools.

The Illinois university offers courses of instruction in ag-
riculture, engineering, natural science, literature and sci-

ce, military science, commerce, and domestic science and
art, open to students of both sexes. In this instruction,
practice plays an important part, and there is a machine
shop in which articles are manufactured for the market.
The catalogue of the university, which was given to visit-
ors, was printed at the institution. It is perhapsonly fair
to say that this is not, in all respects, 4 first class piece of
work. The complete course in any department requires 4
years, of 36 weeks each, and the annual expenses vary from
$150 to $300, principally for living expenses, the tuition
fees being merely nominal.

UNIVERSITY OF PENNSYLVANIA,

One of thealeoves in the Pennsylvania educational build-
ing is devoted to the display made by this university, which
consists of drawings, text hooks, models, apparatus, and
some examples of bridge trusses and gearing made by the
students, It is not intended as a representative exhibit, vis
itors who ure interested in the matter being referred to the
university, which is located in Philadelphis, for further in-
formation. This university bids fair to become one of the
most prominent technical schools in the country, being rick
Iy endowed, having spacious buildings, and an unususlly
fine collection of spparatus. Onpe of the most important
courses, that of mechanical engineering,
established, but it is probable that it will eventually form
& very prominent department.

The above is a brief description of the exhibits of some of
the more prominent technical schools of the United States.
It will be observed that many well known schools are miss.

Scientific Amervican.

lrown, Purple, Giroen, -ud Yollow llltr-m-rlm-.

A Fronchman named Guimet has patonted a now procoss
for making ulteamarine of these various colors. By the
substitution of selonium for the sulphur in blue ultrama.
ring, heobraing o brown and purple ultrnmarine, 1 in s
stmilar manner tollurlum be subatituted for thegalphur, hie
obtaing a groon and yellow ultenmarine.

Groon und vielot ultramarine aroe not new, having been in
the murket forsome time,  The mothod of manofacture hns
bean kept n secrot, and it s only throhgh the eareful analy.
ses of Dollfus and Miog that wo have an insight Into their

composition. They analyzed three kinds, withthe follow
ing results
Greon, Mue, Violet,
IIRANOR ol AN 0 - ot «0lerh son 37770 BT8O0 22:305
Alumins, ...ovvivinn 81400 24285 12:700
Oxideof fron.......... 0181 0180 0420
L R s Lo 13401 12:000 68565
OLABBAS ¢aa oo o tsroalens oo o, 02480 0000 0000
‘Inlplmrlu unld ......... 0004 1104 1004
Sulphurous neld ., 0405 0780 0764
Hyposulphurous aeid. . 0000 0621 1742
Sulphide of sodiam. ... 8502 (H82 1260
Free sulphur. ., ... ... 3810 T20 #1188
Gypsum......... et es trnce truce 41814
Water...... cessrsaoes 4884 4 H04 115387
Kaolin. . .. G526 3080 4540

It is ovident that the violet was adulterated with plaster
of Paris, Although there Is much similarity in their chemi.
cal composition, their structure must be quite unlike, a8
evinced by their action towards reagents,  All three are de-
composed by dilute acids, with an evolution of sulphuretted
hydrogen and separation of sulphur. 'I'his venction is slow-
est and wenkest with the violet. When groen ultramarine
is decomposed with hydrochloric acid,great hoat Is evolved,
Concentrated acetic acid, which does not attack lapis lazuli,
does not attack blue ultramarine, but evolves gas from the
violet and green. Oxalic acid slowly destroys the color of
the green and blue, but rapidly decomposes the violet, with
an ovolution of sulphuretted hydrogen at first, then of sul-
phurous acid. A boiling solution of alum does not attack
the violet, but readily attacks the green and blue. Ammo-
nin, caustic soda, and potassa do not nct upon the green and
blue, but turn the violet blue. Fused nitrate of silver at-
tacks all sorts and makes them white. Bromine dissolved
in hydrochlorie acid decolorizes them all.  Concentrated
nitric acid decolorizes all, with evolution of red fumes.

At a moderate temperature the violet changes to blue, and
at a greater heat it turns white or pearl grey. (ireen resists
the action of heat better than violet.but after a time it takes
on & bluish green color, and at s very high temperature
turns white. When heated with arsenious acid, the green
remains unchanged, but the blue turns green, and sulphide
of arsenle sublimes. Heating with zine dust decolorizes all
kinds of ultramarine.

-t

Stevens Tnstitute of Techuology ~=Commencement
Exercises,

The second annual commencement of the Stevens Institute
of Technology, N. J,, took place on the evening of June 80.
After o short and appropriate prayer by the Rev. 8. B. Dod,
President Henry Morton spoke substantially as follows:
“T'he occasion which brings us together this evening is
memorable in wany respects.  The present graduating class
of 1876 commences its independent life ata time which co-
incldes with the great celebration of the completion of the
first century of our nation's existence. Two trains of
thought are suggested by this coincidence. First, that much
of our material prosperity is owing to the mechanical
genius of our people, who, by the aid of laborsaving ma.
chines, have been able, at so early a period, to surround
themselves with the comforts and elegances of life. This
progress is due, directly or indirectly, to the mechanical en-
gineors. Secondly, that our nation is no longer In its crude
and vigorous youth, but needs men thoroughly trained and
educated, if it is to keop up In the race of progress with the
other nations, Itisto ‘Stevens '76' and such as them that
we must look to make our next century as prosperous as the
past, Finally, let us all, faculty, alumni, gradaates, and
students, adopt the sentiment uttered by one of that great
rhuu:uf 76 in Philadelphia, o hundred yoars ago: ‘ Let us
all hang togoether,” although we are not, as they were, ex-
posed to the danger of all ** hanging separately ™
fail”

In the next place, the salutatory addross was delivered
by Edward B, Wallof the grndunting cluss, Thoen followed
abstracts of the theses: ** Project for Erootion of Two Blast
Furnaces,” by William Kent; * Transmission of Power by
Wire Ropes,” by Albert W. Stahl; * Manufacture of lu-

in case we

has not yet been |

minating Gas,” by Alfred P. Trautweln; and “ Theory of
Windmills,” by Alfred R. Wolfl. These theses evinced
considerable original work and research, the students hav.
ing dovoted several months to their preparation, during

which they visited shops sand factorles, made experiments,

and exocuted claborate drawings. Prosident Morton then
introduced Mr. Rouleaux, Director of the Berlin Polyteohnic
Institute, and President of the German jurors of the me.

ing from thelist; and it is & matter of regret that a full | chanical section of the Contennial Exposition, as the repre-

representation could not have been secured. The list might
have been considerably extended by reference to the instruc
tion in drawing and engineerlog, s illustrated in some of
the general educational exhiblts, but the limits of this let-
ter will not permit such s wide range. The exhibltg of for
elgn technical schools may form the subject of a future |
pommunication. R H B,
Philadelphia, Pa

German

sontative of a sister lnstitution

Mr. Roulenux spoke & fow words in very good English, in
which he begged pormission to use his own Jugguage, the
He spoke ns follows: “* In addressing you as the
reprosontative of sa oldor sister, s your Prostdent has kindly
styled our Institutp, | would have 1t understood that I do
not foel as though I could clalm apy other advantages than
those of nge, bot am ,mmd 10 groet you a8 an aqual. Ounr
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aimas are muwnllully lhn samo, to combino thorongh practi.
eal inatruction with the sdvancement of true sclence. The
steam engine, which is the type of our profession, is not a
mere mochanlenl contrivance, but the expression of an intel.
lootunl concoption, It 1§, os it were, an enlargement of
man's powers over nnture, n continuation of his facultios,
[ts study, therefore, when condueted in the propoer spirit, ix
an onnobling one, and deserves to go hand in hand with
welonce for the amelloration of human soclety. I have visited
this institution, and am rejoiced to see that its professors are
imbued with a sense of their high voeatlon, which eannot
fail to produce the happlest results, The sclentific re.
searches, moreover, which are here made, rank with the
best that have ever been made anywhere.” Mr. Reuleaux
concluded with a fow words of good wishes to the grdustes
and exhortod them to maintain the dignity of their profes.
wlon.  His speech, though in German, was woll appreciated
and elicited hourty applause. Mr. Dod, Presidont of the
Bonrd of Trastoes, then conferred npon the class the degree
of Mechanienl Engincer,and the exerciges concluded with an
impressive valedictory address by J, Mather Wallls,

The theses not slready mentioned were on the following
subjects: “ Centrifugal Pumps,” Samuel B, Brewer; “ De-
signs for an Overhead Traversing Crane,” John O. Buerk ;
“ Pumping Engines,” James M, Cremeor ; ““ Suspension Cables
of Brooklyn Bridge,” Gustavus C. Henning; Design for a
Paper Mill,” Joseph Kingsland; *“ Design for Iron Foundery,”
Philip E. Raqué ; ** Screw Propellers, Principles and Prae-
tice," Adam Riesenberger; “ Apparatus for Extinguishing
Fires," Eugene L. Vail; ““Principles of Car Framing,”
Edward B. Wall; “The American Beam Engine,” J. M,
Wallis ; ““ Construetion of the Steam Hammer,” Edward L.
Woells; ‘' Design for a Steam Dredge,” William F. Zimmer-
mann

e eeere— -
IMPROVED CHIMNEY COWL.

An automatic cowl for correcting smoky chimneys and
ventilating buildings has been applied successfully to some
public buildings in London. The action is continuouns, and
there is no mechanism to get out of order. The engraving
shows a vertical section of the cowl. R is a truncated por-
tion of tube which may beattached to the chimney pot. S
is also a similar portion placed over the truncated tube, R.

The tubes or cones, R and 8,
are kept apart from each
other by means of distunce
cfles oA pieces, V. At the top of the
: tube, S, are placed a number
: of annular rings, superim.
posed, or perforated plates,
o F, separated from each other
— by means of distance pieces
‘ orblocks, 4. Bands of metal
™1 —A*, help to hold together
the plates. These plates, F.
are surmounted by a cap de-
signed to prevent down
drafts, which is constructed
as follows: G* is a truncated
conical eap, provided with
upright supports, ¢°, on the
top of which is a flange or
ring, 7% soas to support &
dome or door, G. Another conical cap or casing, G2, is
placed round the cap, G*, and rises above the flap or door,
9. The outer conical easing, G*, is secured to the upper
most of the plates, F, by distance pieces or nuts. A free
passage for theair is left between the inner and outer cas-
ings. Sometimes the door or dome is a fixture, but, when
movable, a bent piece of metal, X, acting as a spring,
closes it, after the brush or instrument used for cleaning or
sweeping the chimney has been withdrawn. This dome or
door, besides preventing down drafts, also prevents rain,
snow, or other matters entering the chimney. The action
of the ventilator is claimed to be that the constant move-
ment of the atmosphere, passing transversely between the
plates, F, withdraws all smoke, gas. and vitiated or noxions
vapors.—Bwilding News.

—

Centenarian Birds,

It way not be generally known, says the Wensord Indepen
dent, that the eagle, raven, and parrot are each contena-
rians, An eagle kept in Vienna died after a confinoment of
114 years ; and in an ancient oak still known as the raven
tres, the same pair of ravens are belloved to have fixed their
residence for u series of more than 90 yeams. Swans upon
the river Thames, about whose age there can be no mistake
—since thoy are annually marked by the Vintoer's Company,
under whose keeping they have beon for five conturies—
have been known to survive 130 years and more. The mel-
ody of the dying swan Is mythological. Upon approach of
death the bird quits the water, sits down upon the bank,
lays its head upon the ground, expands its wings a trifle,
and expires, uttering nosound,

~ e -t

Corn Cobs,
One of our city exchanges, says the Ohlo Fyrmer, objects
to using corn cobs for fuel, They are too valuable, He re-
commends covering them with a plaster of oll, meal, bran,
ote., and feoding to cows.  The plan is fully equal to that
suggestod by a correspondent of another paper, to keop
shade treca out of pastures o prevent cows from getting
Jaay. Ono cheats the poor brutes into eating that which is
unpusricious and unpalatable, and the other forees them to

eat by dopriving them of shelter from the
that Is the Intentlop m the hot sup: at M
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IMPROVED STEAM GOVERYOR,

The fnvention herewith lustrated Is &
DWw aatnmatic govarnor for regulating the
Influx of steam to the engine, by the steam
itself. Itis set to allow steam ata given
pressure to pass; shonld that pressure bo
exoeaded. a lever similar to that of a safety
valve is lifted, ani the steam valve by suit.
able connection therewith is closed sufiieisnt
1y to allow less steam to go to the engine,
#0 that the pressure admitted to the eylin
der is in this way maintained uniform,

Steam from the boller is led to the rotary
valve, A, In the bottom of the steamtight
box, Fiw. 2. In the lid of the box is apipe
fn which plays a pluncer attached to the
Jover, B, Fig. 1. Tho latter i pivoted at
its extromity in & support, as shown, rests
on another support, C, and is connected by
the rod, D, ton wrist in the end of aerank,
E, which is soenred to theshaft of valve, A,
Above and below the rod, D, on the lever,
aro nuts to allow of lengthening or slorten.
ing the rod to adjust the valve, and said rod
also hes o joint In it to prevent cramping
when the lever is forced npward, F is an
indicator operated by a spring and connected
to the lever by a threaded rod and nut, G.
This answers the double purpose of hold-
ing the lever down and to show the steam
pressure, The pointer attached to the neck
of the valve exhibits, on the seale on the side
of the box, the position of the valve with-
in. Steam, after passing throngh the device, hus 1t exitat
the pipe, H. In adjnsting the apparatus, the nut, G, is first
scrowed down until the indicator shows the desired amonnt
of steam. When the pressure in the boiler reaches that
polint, the throttle is thrown open to its full capacity, said
capacity being equal to that of the governor valve, A. As
long as the steam is kept at the fixed pressure, the engine
will ran steady. When, however, the limit is transcended,
then the pressure on the end of the lever piston will raise
thalever, which in tura will rotate the valve, A, and soshut
off & portion of the steam from the engine. The adjustment
of valve, A, 50 as to canse it to close faster or slower, is ef.
fected by the wrist, which passes through a slot in the crank
arm.

Tt will be seen that the device is independent of the mo-
tion of the engine, and thus, as the inventor claims, it gov-.
erns the engine, instead of the engine governing the gover
nor, as is usually the case.

Patented May 23, 1876. For further information regard-
ing sale of rights, ete,, address the inventor, Mr. Josiah W.
Clark, Tols, Allen county, Kansas.

IMPROVED HYDRAULIC ANCHOR LIFT,

We illastrate herewith pnew mechanism for raising the
anchors of spoon and other dredges by hydraulic power. To
the framework of each dredge, udjacent to the anchor, a ver-
tical metal eylinder is connected to a pump, 80 arranged

that its power may be convered simultaneously to all the |
cylinders or to any one of them. In each
cylinder is a planger which, by water
pressure, is forced upward, during which
motion it gripes and lifts the anchor, re.
leasing the same on its downward move-
ment. The general constraction of the de-
vice is strong and simple, and its action is
mainly automatic. The engraving, Fig. 1,
represents it as located at the stern of a
dredge and engged in liftiog the storm an-
chor,

A Is the vertical cylinder which receives
its water supply from, the donkey or other
pump by the pips, B. Inside the eylinder

Scientific Jmervican,

holds the anchor firmly until the device on the end of the
plunger takes a new grip. The operation, u.tlm.dy de-
scribed, is then repeated until the anchor is oxtricated,

The spparatus has been practically testod lnd. adopted by
Mr. John Brown and other well known Canadian contract-

is the planger, C, the head of which, with
cup-shaped packing, which the water
pressure it self serves to keep tight, Ia re.
presented st D, Fig, 2. Tho samo figure
shows, at E, & valve lifting upward, which
is controlled by the lever, F, the end of
which enters the outboard discharge pipe
for the water,

At the appar extremity of the plunger
rod are arms, G, having at their ends toes
which press against the anchor, Surround
ing the latter are straps which likewlso
embrace the eam plece, 1. This arrange-
ment Is such that, when the plunger is
foree upward, the toe and cam bind firmly
and the anchor Is lifted. As soon, bow
ever,as the plunger has reached the end of
its stroke, it pulls apon the chain, I, so lifts
the lever. ¥: and the valve, E, being thus
raised, the water escapes from the cy linder,
while that still deliversd from the pump
pasaes at ones nverboard, The |»||u|;'o~r can

and If Its slagle

not proceed any higher
stroke has with drawn the anchor, its work
is nl‘t'lllll||||'~hn-4|. 1f, howoever, it s neces
pary o take another It the oporator, as
shown, holds the lever up “.-. the cord, J
when the plunger desconds by s own
weight to the bottom of ita stroke, Mean
while, to prevent the
the cam, K, is thrown into action, and this

anchor falling teck

CANAN'S HYDRAULIC" ANCHOR LIFT

[JuLy 29, 1876.

ors. It s notably Inbor-saving, and will
do much to facilitate the now difficult labor
of raising anchors by friction drums and
chains,

Patented May 16, 1876, by Mr, James C'a.
nan, of Port Colborne, Canndn, For fur.
ther particulars address Messrs. Burrow,
Chatfield & Co., 11 to 13 St, Paul street,
8t. Catharine’s, Ontario, Canndn

— .. -
The Frog.

Thus the perspiring editor of the Boston
Globe discourses on the comfortable 1ife of
the frog:

“ We foel impressed during these fervid
days " says the writer, ““ that it would be
nico to be n frog, So far us we know
the frog never toils, and we feel quite cor.
tain that he doth not spin; but he goes in
swimming whenever he feels like it, and
he has a passion that way that the most
restless schoolboy can hardly emulate,
What could be more refreshing than to
plunge to the bottom of a cool pond, when
the summer sun grows fierce and vindie-
tive, and there meditate on the advantages
of amphibiousness? What a luxurious
place would the bottom of a lake be for
passing one’s Fourth of July in peace and
quiet! Oh! that we were a frog. And the
youthful batrachian lives in a perpetual
summer retreat, in sedgy streams and by
puriing springs, in the cool shade of the
umbrageous trees and among tall grasses swept by the pass.
ing breeze. And he wears no exasperating fabric of wool
or cotton, nor yet of insidious and sticky linen; but with
the smooth coat of green and black wherewith Nature
clothed him, he can enjoy the cooling shower, or sit in his
bath by the hour,with no fear of ague and no sense of seeth.
ing discomfort.

“ Happy frog! Ho has no hours of labor, and he seemeth
not to be oppressed with the necessity of sleoping at any set
time, He can take his siesta at noonday, nnd his dreamy
doze at early dawn, and in the cool of the evening he can sit
and sing in the fullness of his joy! No mosquitoes annoy
him, and he has an easy escape from pestiferous flies. Asa
singer he has few equals, and as a ventrilognist he is abso
lutely unsurpassed. He can so modulate and entune his
volce as to baffle the efforts of the most persevering boy to
find his whereabouts, and without guestion he has rare
sport in thus playing with the feclings of his chief cnemy,
the small boy., 'Tis not alone in the refreshing and in.
vigorating element, water, that the frog has advantages of
locomotion. He will leap you a hundred times his length
at a single jump. If a man could do that, what fun it would
be! Ho'w exhilarating would be the daily journey to town,
with the opportunity of a leap from the bridge on the way!

“The frog has many cther advantages that may well
make one sigh fora lot like his, It is better than any corner
lot in Boston. Who ever saw a frog that was lean, or that
was reduced either to beggary or the necessity of labor? His
patural food swarms in his favorite haunts,
eager 1 be swallowed. And he has no ocen-
sion to be over fastidious, for he has no sense
of taste and very little of smell, It may not
be generally known to the unlearned that the
frog, with all his fondness for water and
dampness, never drinks, To some this may
seem like a disadvantage. There are degen-
erate men who, if they were forced to takeall
their liquid refreshment externally, would
covet the fate of that English prince who was
drowned ina butt of Malmsey wine; or if
they were to be frogs, they would wish for
bowls of punch and lakes of liquor.

“The frog suffers occasiopally from the
‘oussedness ' of thesmall boy and the voracity
of the Frenchman, but he has few enemles.
For the most part he passes a life of serene
Joy, and nover fails to keop cool in summer,
whilo in winter hie dreams the months away
ina state of ecstatio torpidity. He has no
occasion for overcost or arciic shoes, and
onres not for the mange of the thermometer
or the prognosatications of *Old Prob.' The
rain never spolls his pienic or postpones his
evening's entertainment. He has his place
oo in litoratare. Even old Homer sung of
his confllot with rapucious rodents, and Arls-
tophanes made him a medium for wit and
music In his dramas. How many » lesson
has ho taught the world, with JEsop as his in-
torproter!  He ls famous in song and story
he is happy and jovial in his life, and nbove
all beis forever cool. Happy frog!™

-

To Joln Load Platos,

The Joints of lead plates may be made as
follown: The edges are brought together,
hammored down into a channel cut out of
wood, and secured with a fow tacks. The
hollow s then scraped cloan with a scraper,
rubbed over with tallow, and u stream of hot
lead Is poured into it, the sutface belng aftor-

r-nll smoothed with & red hot plumber's
ron
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Scientific dmerican,

THE JAGUAR OR SOUTH AMERICAN TIGER,

Among the many handsome and formidable creatures which
aro natives of the western hemisphore the jaguar Is entitled
to the first place for beauty, strength, and ferocity. In these
particalars it rivals the royal tiger of Bengal, resembling it
also in subtlety. It is occasionally seen in North America
a8 far north as Louisiane ; but the southern continent is its
home. The natural history of this animal was givon in de-
tail on page 80 of our volume XXXIV.;and we herowith pub-
lish an admirable engraving, showing a fine specimen of the
race, enjoying the coolness of the shade and the river inone
of the tropical forests. The picture was drawn by Mr. Jo-
seph Wolf, and engraved by the brothers Whymper ; and it
first appeared in *“ The Life and Habits of Wild Animals,”
published by Messrs. Mae.
millan & Co., of New York
and London,

The artist has well suc.
ceeded in portraying the fe-
rocious beast in an attitude
of perfect repose. But for
the blinking eyes and the
curl on the tip of thg tail
(which has evidently just
touched the surface of the
water) the animal gives no
sign of life; and its watch-
fulness, even when at rest,
is the only indication of its
remarkable cunning, which
never allows it to be sur-
prised. In this stateof rest,
we can admire the immense
musecles of the shoulders and
neck, and the great size of
the thighs and logs, as well
as the excooding beauty of
the coat and the configura-
tion of its spots. Of all the
Jarger specimens of the tribe
felis, thy jaguar most resem-
bles in countenance the do-
mestic cat ; and the likeness
is very apparent in our en.
graving, the pose of the mon-
ster increasing the similar.
ity.

A terrible tragedy took
place some time since, in o
monastery in Santa Fé, New
Mexico,in which the strength
and courage of the jaguar
were forcibly shown. One
of the brothers entered the
sacristy, and found himself
face to face with a large
jaguar. The beast clutched
him at once, and dragged
him into a corner. The
screams of the
brought another monk to
the rooms, whom the jaguar
also despatched with promp-
titude ; and another comer
met a similar fate. A gen.
tleman nasmed Irondo at
tempted to approach the sa

victim

cristy by another door, but
ur fortunately the jaguar had
left the room through this
door, and before Mr. Irondo
could reach the spot he was
salated by the cries of a
fourth vietim. The doors
were, however, finally shut
upon the jaguar, nod he was
shot through u hole bored in
one of them

It seems to be a merciful
dispensation of Nature that the most terrible quadrupeds
If lions

whaole provinces

are not gregarious, but hunt alone or in uun]-|"‘
tigers, and juguars herded like wolves,
would be depopulated by thelr ravages, and man would
Hut by de
stroying them in detail, thelr numbers can bo kopt within

hardly be able to hold them In any subjection

bounds, and their depredutions confined to thelr native fo
rests and Jungle
-
Facts and Simple Formule for Mechanles, Farmors,
uwnd Engineers,
Veloeity of clroular saws at periphery, 6,000 to 7,000 fet

per minute, Rate of feod for elreular saws, 10 to 00 feot por

minute, Veloclty of band saw 4,600 feot per minute
Veloclity of gan aws, 20 Inch stroke, 120 strokes per min
ute Yolocity of scroll saw ) 1o BOO stroke DOr minute
Veloeity of planing machine cattors at pe riph § 000 o
0,000 feot per minute I'ravel of work under planiog ma
chione, J, of an inch for ench cut I'ravel of molding ma
ohine cutters, 3,600 to 4,000 foet per winute. Travel of
quaring up machine o , 000 to 8,000 feet por minute
Speed of wood carving dril) 3,000 revolutions por minute
Speed of m s ! nel 1 M0 revolutions
per ! ‘ AuLor t lnch diamoter, 1,200
revolutions per minuat Guang saws require, for 43 superfi
glal feat of pine per hour, | horse power indicated Cireular
TR for 70 superhoinl 1 W p P

Lican ensign I8

| elovated In feeot, lhull\llllwl by 000023
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indicated. In oak or hard wood, § of the above quantities
require 1 horsé power indicated.

The area of a safety valve should be '000 times the area of
the fire grate. ‘

On railway car axles, 20 pints of oil lubricate 8 journals ‘
of cars for 5,000 miles, or 1 pint for 250 miles.

The following is the effective horse power for differont |
water motors, theoretical power being 1: Undershot water
wheels, 0:35 ; Poncelet’s undershot water wheel, 060 ; broast
wheel, 0°53 ; high breast, 0°80 ; overshot wheel, 068 ; turbiny, |
070 ; hydraulic ram raising water, 0'60 ; water pressure en.- |
gine, 080, 1

The following are the ordinary dimensions of windmill |
sails : Length of whip, 30 feet; breadth at base, 12 inches ;|

llho- area of the piston in square inches % the average pres-

sure of steam In 1bs. per square Inch in eylinder ¥ the num-
ber of revolutions per second X the length of the stroke in
feet by 5350,

Useful numbers for pumps : The square of the diameter
multiplied by the stroke, multiplied by 0-7854. gives capacity
of the pump cylinder in cuble inches ; by 0°002833, in gallons;
by 0'0004345 in cuble feet ; by 0002833, in 1bs. fresh water.

Resistance In 1by, per tun on different roads, exclusive of
gravity: Stone tramway, 20 ; paved roads, 33; macadamized
roads, 44 to 07; gravel, 130 ; soft sandy and gravelly ground,
210
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Climbinz a Standplipe.
Some reparations having

become necessary upon the
standpipe at Spring Garden
Station of the Philadelphia
Water Works, among which
the scraping and painting of
the exterior, which had be-
come weather-worn and rust-
ed, was the most considerable
task, the first step to be ta-
ken was obviously to con
struct a scaffold for the work-
men ; and as no means had
been provided for the attach.-
ment at the top of the pipe
of the blocks and falls from
which a scaffold shounld
be suspended, the climbing
of the pipe for this purpcse
was an undertaking which
preceded all others. This
climbing was accomplished
by Mr. George Robinson (a
working rigger of this city
in the following way: The
standpipe itself is 127 feet of
wrought iron shaft, above a
square stone plinth, theshaft
being about 6 feet in dinmeter
at the bottom, and 44 feet in
diameter at the top (under the
cap or head ornament, which
projects 12 or 16 inches all
round). At the foot of the
plinth, a light ladder, 30 feet
long, was set up, with the
top to rest against the shaft.
Climbing the ladder to the
top, carrying a bow or ring
of half an inch round iron
rod, which was made to sur-
round the shaft loosely, with
the ends about 16 inches long,
turned downwards, these ends
were lashed fast to each side
of the ladder. Next, a piece
of rope (3 inches, equal 1 inch
diameter) with an eye in one
end, was passed also round
the shaft, and was lifted to
the top of the ladder, below
the ring of iron, when the
plain end of the rope was
drawn through the eye and
made fast, so that the rope
formed a lashing, and the end
of the fall, passed down be.
tween the ladder and the
shaft, was made fast to the
lower round of the ladder,
and the ladder itself then

THE BSIESTA.

depth at base, # inches ; breadth at tip, 6 inches ; depth at

tip, 44 inches. The effective horso power Is found by divid
ing the product of the total area of salls In square feet and
the cube of the velo ity in foot per pocond of the wind by
1,080,000

Rule for speed of serows: Veloeity in milos per hour

'lnlvh of serew In feol multiplied by the number of rovolao
tions per minute, and divided by 85 !

With hydrogen gas

having a buoyancy of about 1349 hv\’

to 1 1b,, the dinmeter of balloons the cube root of 250

times the weight to be raised, lncluding that of the balloon

itsolf, or the welght 00302 thmes the cuboof the diametor, |

The unit of heat iy the quantity required to ralse the tem

| peraturo of 1 grain of water at its l|||.II|HIIII||I‘II.|I.\ 12 Faly ;

I'he abwolute mechanionl equivalent thereof s 772 foot |

grain and the thermal eq ivalent of the absolute unit of
work LR AR

The proper proportion for the width or holst of the Amer |

‘; ite length

stripes should be of equal breadth and begin with the red

I'he thirteen horlzontal

I'ho blue field is 04 of the length of the striped portion, and
is 7otripes in depth, The 37 stars are ranged in equidistant

horizontal and vertical lines

I'ho actual horse power of pumping engines = quantity of

water raised per minute in cuble feot multiplied by hight

hauled up to the lashing; and
with its upper end steadied by
the ring of iron, was placed
vertically against the side of
the shaft Another ring of half inch iron was placed around
the shaft at the bottom of the ladder, which ring was also

lashed to the sides of the ladder, and steadied at the bottom

| whenever it was attempted to lift by the lower round. The

ladder being elevated as deseribed, and held in |-|m‘u h_\‘
muking the hauling side of the fall fast to something be-
low, another lashing like the first one was taken to the top
of the ladder (in point of fuct, Robinson stood upon the top
of the Indder cach time it was hauled up, and took with him
this second rope); and this rope was then converted into a
socond lashing like the first one only 25 feet higher up on
the shaft, A second blook was hooked into this second lash.
ing, and the ond of a fall from (¢ was taken down behind
the ladder to the lower round, and made fast, while the
other end was hauled (Ip,'ll( to relleve fall number one,
Lashing number one was now oast off, and taken to the top
of the ladder; and by means of the second fall, the ladder,
with Robinson upon it, was lifted to the second lashing. At
this point the operation merely repeated itself, excopt that,
from the reduced dinmeter of the shaft, it was necossary to
to bring the head of the ladder up to the lashing and make
now ends; to the top bow of iron (which could be bent cold),
twice in the whole climbing The bottom ring It was not
found necessary to reduce indimension, Five foats brought
Robinson to the top of the shaft; and as the wop of the lad

The indicated horso | dor was then hung fur enough from 1t, he was abls to ponn
hour, 1 horse power | power of engines Is found by dividing twice the product of [ at once aver the projection of the eap, and mount upon the
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) the projection ( Tow orpamental rall.
’ ving reached the top, the other
me easy. The man Robinson, and another
mmp.audlvm or two men, when a
«l alane all the labors of the task.
‘mmw?u‘;hm 10 Al:d
‘ (before 12 M) the column
,and the Iadder was sent down —Journal of
mmm

' NEW YORK ACADEMY OF SCIENOES.

At w recont rogular woekly meoting of this socioty, held
at 84 Madison aveoue, the following papers were read:
ON mmnm OF SPECIFIC GRAVITY BY THE ARANT

Iy ANK IN TIE 11 CEXTURY,
ofessor H, . Bolton, Ph, D, In thix very interosting
paper, the suthor gave various extrasts from a book written

Seientific gmmmu.

(JuLy 29, 1876.

tlnunl to ahmrh oxygon and forms ﬂu- mnnnm of the proto-
sesquloxide of iron, which soparates s a shiny precipitate,
The sediment in the Ink Is continnally growing thicker, and
of course it can no Jonger bo used,

In the manufacture of ink, any substance containing tan.
nin may be used in connection with the iron saits, such as
gollx, tannin, divi divi, myrobalanen, extract of nut shells,
ote. Black Inksare also made of logwood and iron salts on
the one hand. snd neatral ehromate of potash on the other

durkong benutifully ; the more acid the ink contalos, the
slower this takes place.  Blightly acid inks searcely pereop:
tibly attack stool pens, but spoll sooner, with the formation
of o blue-blnck precipitate.  They are usually and bhest pre
pured with madder, gall nuts, indigo carmine, nnd seotafo or
pyrolignate of iron,

by Al-Kharzinl, about the year 1121, Thix remarkable
book, ealled ** The Book of the Balance of Wis-

It did not e in the provinee of the sbove fow lines to

do-."w first translated, in part, by the Rus -
sian winister, Khanikof!, into French, and after-

= LR

Fio3

words translated into English and edited by the
American Orlental Socloty. The perfect famili.

Allzarine Ink consists of protoxide of iron and indigo solu- |
tlon ; It generally has a bluish green color, and aftorwards |

How llu\ Wind goon through Hrick Walls,

Mr. A. Cluss, in a lotter to the American Arehiteet and
Building News, gives n doscription of Professor Pottenkof
or's oxperiment on the porosity of brick walls, as pnblished
with the * Records of the Royal Aeademy in Muniah,"

Pottenkofer caused to be erected, upon a east fron plate, o
soctlon of wall two feet high, two and a half feet long, and
' twolve inches thick (the bricks he used were twelve inches
lopg). It was put up with bricks earefally Inid in Hme mor-
tar. After the brickwork was thoroughly seasoned, the two
fnees of the walls, containing five square foet ench, were
plastered with a floated brown finishing cont.  This being
waoll dried, the edgos wore [mrgvt!nd with plaster of Paris,
Time was again given for evaporation, when the plaster of
Paris was overlaid with o conting of wax, oil, and resin,
Noxt, metal plates with langes turnod over the edgos wore
somented to both fuees of the wall, firmly elamped, and
sorewed tight, In this manner the rims and marging of the
meotal plates were fitted and secured to the wall,
the whole being airtight, while thore remnined
thin Inyers of the alrinside the margiog, be.
tween the faces of the wall and the metal plates,

arity of these ancients with the mothodsof deter-
mining specific gravities, and the accuracy of their
results, as shown by tables given in the work,

and which Dr, Bolton copied on the board, are
quite surprising, Al.Kharzini tells the story of

Archimedes and the crown (see page 851, volume

T

XXXIV, ScreNTIFIc AMBRICAN), with some slight

orrors and diserepancies.  Dr. Boltongnoted from

Vitravins the correct version of this well known

but usually distorted anecdote, [t seems beyond

[

I

question that Archimedes solved the problem by

filling a vase to the brim with water, immersing

& ball of gold, one of silyer, and the crown, suc:
cessively, measuring each time the quantity of
water displaced, or necessary to fill the vessel af-
tor the ball was removed.

The sccompanying engravings are reproduced
from Al-Khsrzini's book. Fig. 1 he calls the con-
ical vessel of Abu.r-Raihan; it differs but little
from the specific gravity bottle of today. . 3
shows the graduntions on the hydrometer of Pap-
pus, a Greek wholived in the fourth century, It | .
resembles & Gay-Lussac hydrometer. Fig. 8he 7
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calles the balance of Archimedes. It has two pans, <
a for gold, b for silver, and ¢, the counterpoise.
Fig. 4 represents the ** balance of wisdom.” It
has five scale pans, two serinl and one aquatic ; « 18 the
means of suspension, ¢ tongue, d two checks, f and g air
bowls, i winged bowl, m ring to suspend the bowls, A nqua-
tic bowl, [ counterpoise. The use and design of tho ladder-
like piece at the center is unknown. He seems to have
known that the air had wei‘ght, and care was taken to meas-
ure density at a standard temperature, after careful purifi-
cation. Not only does Al-Kharzini give the density of met-
als, alloys, and liguids, but also of soluble bodies, like tabie
salt, with great accuracy. He also gives the density of mer-
cury, bat remarks that it is not a metal, but the mother of
mehls as sulphur s their father. Al-Kharzini also desoribes
a balance for leveling land, and another for weighing time,
and it is probable that temperature was likewise determined
by the balance.
Professor B. N. Martin made some remarks on

A UHANGE OF THE EARTH'S AXIS AT THE CLOSE OF THE
TERTIARY,

referring to Mr. C. B. Warring’s paper on this subject and
expressing his favorable opinion of that gentleman’s view
of the cause of the great climatic changes in that time. Dr.
Newberry dissented from Mr. Warren’s opinion, and gave
his reasons for so doing, also referring to the fact that there
were probably glaciers in the Permian and other periods.
e ———atro——
On the Manufacture of Black Ink.

By the term ink, we understand a liquid mixture with
which we can write and draw upon paper. The qualities
demnnded of & good Ink are that it shall flow well but not
100 freely from the pen,shall fix itself properly to the paper,
without, however, blotting or spreading, and preserve its
own color permanently.

There arein existence st the present time an innumerable
quantity of recipes for the wanufacture of black inks, and
you we hear the general complaint either that the fnk is too
pale when written, snd therefore injures the eyes whon used
continuously, or that when the writing gets old it fades or
turns brown. James Stark, o Scottish chemist, has pro
pired about 230 kinds of black ink, and found,as he oxpresy-
os it, only one to bo recommended, namely, an ink made from
myrobalanen.

The cause of black writing turning pale, and disappenring
entirely when it gets old, is to be found in the iron it con-
taing, in %o far ns the iron i chunged to o higher oxide and
i precipitated. Ink made with nutgalls ix a special case of
thiskind ; it isin a continual state of decomposition ; when
this process Is onded, the ink in o short timoe becomoes use
less.  Free sulphurie acld retards this rapid and complete
destruction, hence sulphate of indigo is added.

A decocetion of gall nuts contuins tannie aeid; this com.
bines with protoxide of iron to form s tannate (proto-tannate
of iron), which iy colorless, but very greedy for oxygen, and
strives to change itself into the sesquioxide salt. Finally
the tannic acid changes into gallic acld, and & black proto.
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present a selection of the best ink recipes, but only to ex-
plain the phenomena which appear in the use of bluck inks.
If such a recipe is introduced in the following description
of its method of preparation, we only do it under the con-
viction that we meet the wishes of many of our renders by
giving one that has been tested by years of experience, and
which involves the least cost.

‘When black ink is made in large quantities, it is well to
lot it become clean in large barrels and afterwards put itinto
bottles and inkstands, It is believed that in this way an ar-
ticle is obtained which is less exposed to mold. To avoid
this unpleasant feature, a small quantity of corrosive subli-
mate, or a fow drops of carbolic acid, or some hrokencloves,
may be putinto the ink.

Numerous experiments have shown that no salt of iron
and no iron preparation equals the proto.sulphate of iron
(the green vitriol of commerce) in the manufacture of ink,
and also that the admixture of a salt of the sesquioxide, for
instance the nitrate or chlorides, although it improves the
color of the ink at first, renders it less durable. The most
permanent of the common inks are those made of gall nuts,
with green vitriol and gum arabic, The proper proportions
of these constituents for the productionsof such a durable
black ink arethe following : Two lbs. bruised Aleppo gall
nuts are digested in 2 quarts alcohol at a temperature of
104* to 140° Fah.; when about half of the spirits has evap-
orated, 8 quarts water are added; it is well stirred and
strained through linen cloth. To the clear solution are add-
ed 8 ozs, glycerin and 8 ozs. of gum arable with 1 1b, sul-
phate of iron dissolved in water. This mixture is thoroughly
stirred from time to time forn fow days, allowed to set
tle, and then putinto well stoppered bottles for preserva-
tion,

Care should be taken to avold the addition of too much
sulphateof fron, s otherwise the ink soon turns yellow.

An Ink propared necording to these directions will resist
tho netion of light and air at least 12 months withont suffor.
ing the slightest change of color,  If this ink could be com-
pletely protected agninst precipitation of gallate of iron,
we should have n perfectly permonent Ink, rotaining ity
beauty.  The addition of sugar as well ns of logwood de-
creases these proporties,— Vietor Soelet, in Polytechnisches
Notizblatt.

. aer— -
Formation of Anthracite Conl,

A correspondent writes: The Supploment to the Sores.
TIFIC AMERICAN, No, 17, April 12, contains an article from
the Shenandoal Herald, giving nn acconnt of the formation
of anthracite conl from spparently pure spring water in a
pipe used for draining the Indian ridge shaft of the Phila-
delphin and Reading Conl and Iron Compnny. It appoars
this conl forms in about four months by exposure to the air,
thus seattoring to the winds all the geologieal theories thut
coal takes thousands of years and heavy pressuro to form it

slngw of iron is formed. At last, whon ull the tanniec ncld in
the proto-tapnste of jron s converted into gallic acld, it con.

Wo reeommend this discovery to the notleo of the nuthors
of “The Recent Origin of Man,” and ** Light as n Motive
Powey. " London Minfng Journal,

Both metal plates had holes in their centers, of
one third of an inch In dinmeter, and to these
short tubes were soldered.  If alr was Impelled
through the tabe attached to one metal plate, it
had to penetrate the wall before it could be dis.
charged through' the tube of the opposite metal
plate. The neat area of each metal plate, facing
the air cushion between it and the wall, was
three and n half square feet. A lighted candle
was placed directly in front of the open tube on
one side, and, by blowing in the open tube on
the opposite side, the air would pass through the
wall, and extinguish the light, without any
tronble whatever, ‘The current of air had, of
course, much more velocity in the tubes thun in
the wall, since the exposed area of the wall was
2,860 times larger than the aren of the tubes,
Assuming that a light wind of ten feet velocity
per second had acted on the open tube, this ve.
locity, though much diminished within the po.
rous wall, would reguin its original speed when
passing through the other tube, and no doubt
suffice to extinguish the light. Sapposing the
solid particles of bricks and mortar ocoupied
three fourths, and the pores one fourth part of
the exposed surface, the sir would have moved
2282 or 715 times slower in the wall than in the
tube, and a velocity of ten feot would have been rednced
to abont /& of a foot. Now, our nerves being Ilnsensible
to n motion in the air of one foot and over, it is clear that
n motion of seventy times less speed will go on without our
being aware of it

It will be very easy for the institutes of technology or
others to repeat this, and make similar experiments with
various facing materials, and observe these phenomena, of
supreme fmportance for a clear understanding of hygienic
problems met by the pucﬁsing architect.
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South Pass Jetties,

Captain J, B, Eads, who is boilding the jetties at the
mouth of the Mississippi, has become involved in an unfor-
tunate and unnecessary dispute with Major Howell of the
United States Engineers, who was, with General Humphreys,
one of the advocates of the Fort St. Philip Canal. The grant
obtained by Captain Eads from the government (one of the
least objectionable that ever passed through Congress) stipu
lates that nothing is to be paid him unless he succeeds in
securing twenty feet of water through the South Pass to
the Gulf within the specified time. Now, Captain Eads de-
clares that the work is going on in the most encoursging
manner, that he has already got sixteen feet, so that the
largest cousting steamers have been sent to sea over the
bar, on which scarcels eight feet of water could be found
last year. Major Howell, on the other hand, aeclares in a
published letter that there are only twelve feet of water at
the South Pass, that the nucleusof a new bar exists in front
of the jetties, that a shoal is making out to this nucleus, and
in short the jetties are doing no good. Against all this
Cuptain Eads brings certificates from his engineers that Ma
jor Howell's statements are unfounded, and he protests
ngnlnlt his enterprise being embarrassed by officers having

no immediate connection with the work, and has written s
lotter to the Secretary of War, begging that any further in-
terferonce on the part of such officers bo prevented, and that
Instructions be issued, to the inspecting officer nuthorized by

the Jetty Act, to furnish him directly with any information
umtlxomultollhoworkhownood.mﬁm 0 be or.
dored to roport to the Seoretary of War instead v S
Ghiof of Engineers. Whether this is desirable or not wedo
not know; but it is cortainly a great mistake to allow engl:
noor officers in the employmont of General H: 0
i% known to have no faith in the jetty system, to >
ters to the newspapers ridiculing the exp
dopartment of the service to which they
Judicial attitude to the undertaking.
onght to be stopped, —2%e Nation,
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¢ the msgnlﬁeont dlsplay made
. , which, for completeness, even
‘minutin eapable of affording useful inform.
lafive to the industries and resources of the coun-
nsoonds the exhibit of any other natis,
o to the fact of Japan having entered
of the enterprise with o heartiness, born of n
ride in her rapid progress, and in no small men-
sure owing to ﬁae Jknowledgo that, In that progress, the
lﬁ' of the United States have boon most nearly con-
ed. Prior to the Vienna Exposition of 1878, the Japan-
ad never participated in any World's Fairs, and even
e Austrian show the contributions were mainly pur-
chased and forwarded by the Japanese government, private
individuals neithor appreciating the advantages of the dis-
ny willing to send their goods over solong a jour-
0y, Fo Centenninl, however, a different feeling has been
manifested, As enrly as the summor of 1874, it was defin-
itely decided that Japan should participate, and at once
th thorongh measures were set on foot for securing
the superb collection now here, Provincial authorities
were instracted todo their utmost to induce the leading
manufacturers to prepare exhibits and to nssist them with
money and advics.  Those who had acquired experience at
Vienna were called upon to give the benefit of it to their coun-
trymen. The goyernment set an example by spending
$80,000 for its official collection, and appropriating a fur-
ther sum of 70,000 in making adyances to various manu-
faoturers 5o ns to assist them in the production of such
pleces of workmunship as would do eredit to Japanese art
and industry. In addition to this, the sum of $300,000 was
52t aside for genern) expenses, including the cost of trans-
port and frelght; and lastly, the government charged itself
with the traveling expenses of all such exhibitors as might
wish to accompany their goods to Philadelphia, Certainly
no government has ever mani.ested greater liberality to-
ward its people in any similar enterprise; nor can such
munificence be regarded otherwise than in the light of the
lighest of compliments to the people of the United States
nnd their Exposition.
A general deserintion of the exhibit of Japan has already
uppeared in these columns, Lately, however, the Japanese
; Commission has issued o work, modestly tormed an official
catalogue, but which is really very much more, since, out of
a hundred and thirty pages, thirty only are given to the list
‘ of articles, and the remainder are devoted to n series of ex-
f callently written deseriptions of the principal resources and
’ industries of the country, With this volume the visitor
can study the entire exhibit intelligently, for he has before
him the details of the manner of production of ull curious
and elegant articles displayed. We sball make copious ex-
| tracty from the pages of this work, beginning with the sub-
' ject of
it MINING AND METALLURGY.
| Very little is known about the origin of mining in Japan,
It is, however, & fact that several mines were being
{ worked during the latter part of the eighth century (Japan-
ase period Dis-Do); and the large namber of old abandoned
adits, which are to be found in the metaliferous distriots,
leave no doubt as to the fact that mining was in a flourish-
ing condition centuries ago.

The system of working mines has changed but little since
olden times, and consists simply in driving one or several
ad’ts from places where a vein or sesm appeers on the
slope or top of hill; the vein is followed as far as possible,
and, when necessary, lower adits are driven, until in the end
it is found impossible any longer to overpower the water
with the very imperfect machinery used for pumping and
draining. Many mines have had to be abandoned after a
longer or shorter period of prosperity, solely on this ac-
eount. In certain instances great efforts have been made to
avoid this misfortune, and adits have been driven for the
purpose of draining off the water. Thus in the lead mines
of Hosokura, in the provines of Rikusen, a draining adit
may be seen of 8,370 feet in length ; nevertheless the mine
has been almost entirely abandoned, and the sctusl work
ing places are at pres nt far below the level of the water
adit in question. In the mines of Udoge, where the rock is
very soft, a water adit 13 feet high and 10 feet wide was
commenced o few years ago, Ever since the earliest times
the timbering of the adits has been known and effected with
#ll the necessary skill ; and as the wood is both abundant
and cheap in most places, it hins not been spared. The di
mensions of the adits vary greatly ; in some mines they are
%0 narrow that it is almost impossible for a full.grown por-
won to pass through, and consequently children have to ef-
fost the transport of the mineral, The latter i) usanlly packed
in strong sacks, made of matting, which are fastened to the
¢hild's back by means of a rope. In many places the pas
ange becomes so low that the child has to erawl along on all
fours, dragging the sack of mineral behind him, The lad-
dors, used for getting from one adit to anotheron n difforent
lovel, nre simply trunks of trees with steps cut into them,

The menns employed by the miner for attacking the rock
consists merely in the use of hand tools, namely, the pick,
the gad, thz hammer and chisel. Gunpowder has only been
brought into use for blasting purposes in latter years, und
ity Introduction is chilefly due to foreigners.

The apparatus used for removing the water is composed
only of small wooden hand pumps, buckets, and occasional-
ly of n kind of water wheel with scooping paddles, and
moved by treading ; the water pipes are either made of bam.
boo or wood, As regards the ventilation of the mines, it is
often realived with more or less of perfection, by conneot.

jng two adits of difforent levels, and in some onges by run- |
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ning an alr channel, made of wooden planks, throughout
the whole length of the adit, 8o as to allow the air to cir-
culate through the adits and this channel. In the lowest
adite, howeyer, the absence of sufficient ventilation has in
many cases oansed them to be abandoned or else to be
worked on a vory small scale only, The lighting in the
mines is either offected by torches of dried bamboo or onk
wood, which lntter ig beaten until it becomes soft enough to
burn easily ; or by iron lamps in the shape of saucers with
a doubly suspension. Sometimes the lamps consist merely
of a kind of murex shell containing vegetable or fish oil.
The wick is made of the pitch of soft rush (juncus effusus),
which is also used for wax candles and ordinary lamps.

The annunl production of the mines of Japan, in gold, sil-
ver, copper, iron, lead, tin, coal, and coal oil, was valued in
1875 at $3,087,275.

Of late years the government has made great efforts to im-
prove the condition of mining and metallurgy, the principal
shortecomings of which are: 1, The insufficiency of ma-
chinery for pumping out the water. 2, The imperfect sys-
tem of attacking the rock with only hand tools, which, to-
gether with the custom of leaving the mine to be worked
entirely by contracting miners, without any system and
under no control, has not only the effect of causing a great
part of the vein to be left untouched, but also in many
cases the future of the mine has been endangered by the
total absence of any well combined plan, 8. The imperfec-
tion, and consequently the expensiveness, of the processes
employed for dressing, preparing, and smelting the ores.
Some mines, however, such as the Takashima coal mines,
near Nagasaki, are now being worked according to the mod-
ern system and are provided with the necessary steam pow-
er.

The working of several other mines is being improved in
the same manner, and the new works are already in course
of erection at the silyer and copper mines at Tkuno, Sado,
and Ugo. The government mining department has also
commenced the construction of several high furnaces for
the smelting of iron ores.

It will be observed that an excellent field is here open for
improved mining inventions of all kinds.

MINERALS, ORES, ETC.

The veins of gold and silver ores in Japan are generally
composed of quartz, native silver, silver ore (argentite and an-
timonial silver), containing more or less gold and iron and
copper pyrites, occasionally mingled with blende and galena.

The most important and almost the only iron ora worked till
now is the magnetite, found either in the shape of solid
masses or in that of sand. In general the magnetic ores
contain from 62 to 63 per cent of metal. The magnetic
sand and the solid ore are the only materials used for smelt-
ing irou; however, iron glance and brown hematite, with
56 to 60 per cent of iron ore, are also found in Japan,

Copper ore is found in many places, and may be consider-
ed us a rich ore, since it contains on an average from 10 to
15 per cent of metal. It is composed mostly of copper py-
rites, together with more or less iron pyrites, and is found
chiefly in clay slate The principal mines are situated in
the northern part of the island of Nippon, but ores are
also found in more southern provinces, as for instance in
Bichiu. Sometimes the ores are much richer than has been
stated, and contain 25 to 35 per cent, even up to 55 per cent,
of copper

The lead ores which are found in Japan are mostly galen
as, with 40 1o 80 per cent of metal, and sometimes 4 small
quantity of silver. Tin ore is found In Satsuma, Suwo, and
Bingo.

In luter years, attention hias been drawn to other minerals,
such as gray antimony and bioxide of manganese ; but they
are, a8 yet, without great importance. A cobaltiferous min-
eral, which Is found in the shape of smull pebble conglomer-
ates in the bed of cortain rivulets, has been known for many
years. After the raw material has undergone a certain pro-
cess of powdering, washing, and caleining, it is used for
blue poreelain paintings.

COAL, ASPHALT, PETROLEUM,

T'he most important coul fields are those In the northwest
of the Island of Klushiu, in the district of Karatsu : and
also in the Island of Takashima, near Nagasaki. The total
yield of the Karatsu distriet may he estimated at 80 to 90
tuns daily, which is sold at neighboring ports st §4 0 $3
per tun

T'he working of the rich seams in the ixland of Taskashima,
sbout eight miles west of Nagasaki, has beon commenced on
the modern system, with fmproved muchinery, This mine,
notunlly the property of a Japanese company, s now very
prosperous, and producod 78,000 tuns in 1874, In the islund
of Amakusa, on the west aide of Kiushiu, a sort of conl is
found, which s very much ke anthracite.

Ax the Induntry of the country Is belng developed by the
introduction of new mothods and machinery, so will the de-
mund for minersl combustibles inerense, and mining will
b effected on o much more extensive sonle,

Potroloum Iy found in the distriots to the northwest of
Tokio, us, for instunce, In Yoohigo, Shinane, Ugo, ote. Iy
the first of these provinees ofl was discovered 800 yours ago;
nnd 1t has always be counted among the seven wonders of
Yochigo that s natural combustible gus issulng from the
ground in certain places, and could be brought through bam.
boo pipes into the Interior of the houses and used for Hlumin:
ating purposes, us It is now used for heatlng the smull stills
for refining the erude oll.  Although the presence of the all
hag boen known for a long time, the peopls of the country ||
only began to use It forty-slx years ago, Since then, no less
than 608 wells haye been sunk.

BUILDING MATERIALS,

Although building stones are by no means searce, -yot
they have been seldom used for houses, but mostly for
foundations, temple stairs, gateways, sea walls, and battle.
ments, which latter are sometimes of enormous extent: ns
for instance in Tokio and Osaka, where some granite stones
of 30 feet in length by 18 feet can be seen. The battle-
ments and walls are generally made of well dressed blocks
of irregular shape, built up without the use of mortar,
The chief materinls used for these different purposes are
granite, trachyte, and trachytetoff,

All kinds of colored mixtures of sand, clay, and lime, and
mineral colors, are prepared for plastering the inner walls of
the houses, and a very fine black stucco is used for the ex-
terior of the fireproof warehouses, In order to give the
plaster more solidity and coherence, paper fibers (prapured
by boiling old paper) and the gluish decoction of & fucus,
called su, are mingled with the powder.

CLAY, KAOL'N, SILEX, ETC,

Minerals used for pottery of all kinds, such as clay,
kaolin, silex, ete., are very abundant in Japan, and are
spread over all the country. In the small town of Arita,
province of Hizen, the head center of the porcelain manu-
facture in Japan, within a very limited eircuit, not half &
a mile in diameter, there are found, imbedded in the rock at
different places, all the materials necessary for the biscuit,
for the coating of the ware hefore glazing, for the glaze, for
the craquelé, etc., the best being of such good quality that,
after being powdered and decauted, it is used without any
further mixture for the finest ware, the so-called egg shell
porcelain. In the central part of Nippon, where granite is
the principal constituent of the mountains, in the province
of Owari, Yamashiro, and the island of Awajishima, oppo-
site Hiogo, beds of petuntse, very much like the Bohemian
material, are to be found. When used for poreelain, this
material is mixed with silicious felspathic minerals from
other places. A thorongh mineralogical and chendieal ex-
amination of these minerals has not yet been mude, but
would, no donbt, prove to be of great interest. Graphite hias
been discovered in Satsuma and Rikuzen ; certain very
pure samples have been found fit for such purposes as the
manufacture of pencils ; but in this case it would have to
be washed and ground with an addition of clay. Whet-
stones, grindstones of all qualities, are very abundant, and
are in the hands of every artisan, who, on account of the
softness of his cutting tools, is frequently obliged to have re-
course to the whetstone. Garnets are used for grinding and
polishing hard materials.

Nayal Xtems,

The naval appropristion bill, which became a law on July
1, reduced the rank and file of the United States navy to 7,-
300 men. Toconform to this reduction, all enlistments and
re-enlistments have been stopped; and since the beginning of
the month more than 1,000 men have been discharged.

In consequence of the smallness of the appropriations, or-
ders were issued by the Department, on July 11, to saspend
all work for the government which was in progress, under
contract, at the various private machine shops in the Eastern
and Middle States.

NAVAL ENGINEER CORPS GAZETTE

July 11 Passed Assistant Engineer Geo, P. Hunt and As-
sistant Engineer A, B. Willits were ondered to the monitor
Wyandotte. In addition to their duties on board that vessel
they will have charge of the machinery of the other monitors
at Norfolk, Va.

Passed Assistunt Engineer 1. R. MeNuary and Assistant
Engineer A. F. Dixan were, on the same day, ordered to the
monitor Ajax, at Port Royal, 8. C. They are to have charge
also of the machinery of the other monitors ut that station
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The tractive force of horses is ns follows :
Rate in wiles per hour:3 8 8§ 44} 4.
Tractive (on'.e in lbsA: l!l!l 125 104 83 112 41

DEGI&IONI OF THE COURTS.

Unlted States Clrcnlt Court==Westorn Districr of
Pennsylvania,
AHOUR of . ra. MEXRICE AND LENE . ~PATENT OIL WELL TUBNG.,
[In equity, No, 15— May term, 1502, 1

los pmwe«llnﬁ(or nrrngement of s mniun patonted and dealgaed for ure
1 ofl wells, the defendants proved the existénce of a pump used (o o salt
water weoll, consisting of the [dentloal vombinations elalmed Ly vow nlnln-
unts, and the resuits }mulum-ul By Cho Intter pligp were the same: ‘l n-lJ
although submequently the whols combinatlon ‘n the latter pomp was no;
uaed, 1t was not such an abandoned experiment as would al litl\ ‘hv com
plnlmm- Lo recover

Whero, In a defonse to an aetlon for Infringement of a patent, he defonsm
proved the oxtatenco of the sume combinations tn & doviee used for analo-
uuu- purposes, and (n which no ehango o m«'h nfaon was needid, gl the

g- wratlon of suoh dovice was successful, it was lnl-l that the uunl upoh

el the sult was brooght could Dot be sustained, althowgh tho use of the
duvice shown (0 defonse was altogothior discontinned.

Thin wonla only leave It apen 1o the publio o use 1. Xo subsequent ine
Vo nu;\r could mko 1L 0P and appropriste It exelusively.

BXNAN t

The lullwll‘lllnl o patent I for a combination of a pump lubn. n nulcr "
larger tube or caalng, and & seed bag outalde of the lllm’ g
for use tn ol walla, which wre gsually of great da’u n‘l " an
1ta objeet and “r. ration wre (0 allow the osta 10 lua JOLEOI O
the woll through the space len'll tho pm W mm uu the oufer tube or
rmnfwuomu it wm DO Hocussar y pass Lhiro u.n e valvos of the putnp
ehamber and obstract the operatio the p '

The dofendsnts admit that they uvo un lm combination described ln
umk patont, and )u-lv‘y sueli wao urnn the that h Loniee wWas ool

r n

the Brat and orlginal (nyentor of MI on cltlm but |
‘ll wis Knnwn lﬁ and fned by u(hen }m the date of his IM‘M lmons
O,
I am uu-nad LHAL this defonse bas hoot mafataloed ; but | do no
1o state at rnrm the reasnns upan whl this cnueln:lo » nm &&
advert o detall to all or any of the II“I Ut wh
It will su r« w o -r lo nnlmu u mb uund now lu nu
the dato of the fnvention ?. "
what I onl bonolly ?l. "m bo on ou
colved the ldea of his nv 0f lmll‘l ! ul
" counldoub le Mpt}\ to o nl.

)OS0 ConA{RLo O onm uluc.
nn noxt to tho wal

l III.‘. lwonn Il l“l’. "“"'

"i

\J val hn tabl
3?«2‘ and the ug. u H'mxu u'::n gn o
struction an | i

13 ent tor the .







