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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,
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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.

ST
e o B 8 o

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
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IMPHOVED LIFTING MACIHINE,

August Floht, Bollasylva, Pa.—~This consiats of n lfting bar,
toothed on opposite sldes, botween guide riby, for keeping it (n

€ | gear with a couple of toothed wheels on a pale of shafts mounted
| on the top of a frame,  Sald shafts have cranks or lovors to work

thoem, and mtobet wheels provided with pawls to retain the wolght
at any hight. The Invention also consists of the supporting framo
for the rollers, for workiog the lifting bar, contrived in two readily
detaohnblo pavts; to faollitate the application of the moohine to n

of { Stump or other objeet to be lifted.
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Recent American and Loreign Patents.
NEW MECHANICAL AND ENGINEERING INVENTIONS,
IMPROVED COMBINED TIME AND COMBINATION LOCK,
Franklin MeDuflee, Rochestor, N. H.~By tho chronomoeter looks
now in general use, no entrance can be made to the safe excopt at
certain hours, however impemtive the necessity, as, for instance,
an approaching fire. Thisobjection Is completely obviated, as, by
this favention, the proper persons arriving can open the lock at
any time without walting for the action of tho clockwork to re-
onse the bolt. The objects of the Invention are secured by the
following method: The tumblers, all on the same spindlo and ope-
mted by one dial, are 2o armanged that they can be locked on two
separate combinations set by two Individuals, each person being
Ignomntof the combinations, except his own. For instance, sup-
poso the president and cashler of a bank are the persons Intrusted
with these combinations, the cashier can set his own part of the
lock without the presence of the president, und he can always un-
100k the look at such hours ns the clockwork permits, and at no
other, and can do so without the presence of the president. He
eannot be compelled to open the safe, as he cannot open it alone
until the proper hour arrives, yet after that hour he can open
without help. This may be done for years without calling on the
president.  But should the clockwork stop at any time, or should
it become necessary to enter the safe at any unseasonable hour,
the cashler hasonly to summon the president, who, using his com-
bination in conjunction with thatof tho cashier, can open the

lock. Neither can open st such time alone.
IMPROVED ROTARY I'UMP.

Hobert Burns Reynolds, Stockport, N. Y.—This consists of two
rotary plstons on parallel axes, both tumning o the same direction,
#0 that they have a wiplag action on each other Instead of the
rolling development of one on tho other, as has always been the
case in pumps of this character.

IMPROVED RAKE TOOTH LATHE.

Sylvestor Bisbee, Sumner, Me.—Slding on the main frame, in
guides, s a reciprocating carriage. Moun'ed on one end of the
carriage i a long oylinder, at the other end a short cylinder, cach
of which contains eight grooves. These oylinder receive, in nddi-
tion to the reciprocating wotion, & rotary turn of one eighth of &
revolution, 5o as to present the empty grooves to the feeding de-
vices, and those containing the rods and blanks to the devices for
forming the teeth in proper order, sald fecding and forming de-
vices consisting, ementially, of a feed plate, setting knife, cutter
head, set-back, saw, ejector, projection, and feed hook. together
with the dovices for turning the tenon.

IMPROVED SCALE BEAM,

Hiram L. Grisell, Pennville, Ind.~This isa contrivance of tables
with the beams and weight of a scale, for the computation of the
values of fractional quantities. Example: If ifteen conts’ worth
of an article worth twonty cents a pound is required, the
weight Is moved along the beam until it arrives at ffteen on the
line marked twenty at the end, when (t will show twelve ounoes as
tho required quantity.

IMPROYED PORTABLE RATILROAD TRACK.

Mznuel De M. C. Y Martinez, Havana, Caba.—This I8 an armnge-
ment of rallway track o short sections, that can be easily handled
to put down and take up. The parts are adapted to be lald on the
patural surface of the ground, and to be Kept in position with but
little labor and expense.

IMPROVED BAILWAY CAR TRUCK.

Georg 0. Eaton. Warren, Me.—Cars froquently require to be
used upon and run from 4 oarrow to s broad gage track, and vice
rversa. To eaable this to be done, It has boon herotofore roquisite
for rallway comp mies to construct and keep on hand, at Jbe june-
tion of the different linos, two seta of trucks, one adapted for n
purrow gage, and the other for & brosd gage, so that, whoen a car
was roquired to be ch J from one teack to the other, it was
Jacked up, the trucks removed, and others sulwtituted. The
exponse and loss of time Incldent to this method constitute serfous
objections to it and to obviate them (s chiefly the purpose of this
fovention. To this end, It consists, broadly stated, In making the
wheols of the truck adjustable Iaterally or towards and from cach
other. The truck fs thorefore an improvement in that class in
which the several wheels are mounted on short independent nxles.
¥or particular construction and arrangement of parts, seo patent.

IMPROYVED COMBINATION LOCK.

Thomas MoClanahan Seaton, Parsons, Kan., assignor to himself
and John Adams, same place.—This invention consists in making
the tumbiers of a lock with points that work In the slot of the
bolt, and causing the disk knob to alide in a slot of the plate,

IMPROYED MECHANICAL MOVEMENT.

Charies Sandormann, Elizabethport, N. J.—This is for changing
reciprooating rectilinear into eoatinuous rotary motion, and ls
spplicabile to rovolve the shaft of serow propellers, and for othor
purposes, A reciprooating carriage has binged stops at both sides,
that act on movable cam rollers, traversing on the shaft sections,
with spiral twists or grooves o opposite direction, so as to produce
continuous rotary motion of the shaft by the reolprocating motion
of the cam rollers.

IMPROVED NOTARY ENGINE
Bruno Brauer, Bremerhaven, Gormany, asignor to himself,

Friodrich A. Bchilling, Sr., and Friodrich A. Schilling, Jr., same

place.~This is an Luproved rotary engloe, 1o which the steam acts

direotly on the plston shaft, allowing the uso of tho same with va-
riable expansion, and the ready reversion of the eagine. It is not

IMPROVED DEVICE FOR DECOMPOSING WATER FOoRt FUEL.

Midton W. Hazelton, Chicago, HL—This consists of n tight pan
undoer the fire grate, into which an afr pipe from o fun blower and
& water pipe entor below holes of conleal form for driving wator
spray through the holes Into the fire nbove. Tho Inventor sup-
pores that, by the hoat of the fire, the steam will boe deslcoatod,
and that the hydrogen can be burned as fuel. The invention may
provo useful for fncreasing tho denft of furnaecs.

IMPROVED DEVICE FOR CLOSING GATES,
John D. Reed, Groencastle, Ind.~This conu'sts simply of a horl-
zontal shaft, Journaled to the gato post and rotated by a descend-
ing weolght attached by n cord to o drum on the shaft, On oncend
of the Intter {y bovel gearing communicating with tho gate, which
i thus shut when the welght descends,

IMPROVED SPEED REGULATOR.
Nathaniel U, Motz, Norritonville, Pa.—This consists of u disk on
the driving shaft to be regulated, carrying a pair of centrifugat
welghts, which are thrown out agalost the flange of a stationary
digk, The friotlon of tho Intter {8 made to move out bake shoes
with great force against the flange, to arrest the motion of the
shaft In case the belt runs off, or the engine or other power runs
too fast.
IMPROVED PAPER-CUTTING MACINE,

John P. Dunwald, New York city.—This consists malnly of a
combination of the swinging and balunced cutting kolfe with the
clnmping mechanism of an adjustable outting gage nnd of a slid-
Ing foed or set gago of speoinl construction, The set gage may be
detached entirely, ns well as the side gulde picce, when the same
3 not required, or when the paper is to be cut at different angles.

IMPROVED EXCAVATOR.

John P. Boanell, Elizabeth, N.J.—This §s a machine which is
movable on wheels along tho ground, and contains an endless
chain of buckets, which dig the earth and earry it up to o laterally
working endless discharger. The buckets are fed up to the work
by the power which moves the machine along the ground. The
essential part conslsts of a machine arranged on feeding or propel-
ling wheels as a fulerum, with a contrivance for clevating and
lowering the buckets in advance of the fulorum to gage the ma-
chine for grading ascending and descending Inclines, also for
running it {nto and out of the ground jn using it for ditching pur-
poses. The buckets nre extended outward, at each side, beyond
tho ends of the drum, over which tho said chains work to cut their
way in advance of the carrying wheols sufficiently wider than the
Inttor and their housings to enable the apparatus to run freely.

IMPROVED PROPELLER WHEEL,

Willlamn S, Wootton, Scottsburg, Va.—This wheel Is desigued
more particularly for the shallow rivers of the West, and is inten-
ded to operate either as a paddle whoel, or by grappling the bot-
tom of the river, being provided with flukes for this Iatter pur-
pose, which cateh in the rivor bed and arge the boat along. It is
automaticully adjustable to thoe frregularities of the viver bed; and
instead of having u central uxls, is provided with internally pro-
Jecting teoth upon its peripbory, which engage with and receive
motion from one of the pinfons of two supporting shufts, of which
shafts, the one that tranamits the power I8 gtationary, and the
other is moyable to regulatoe the olevation of the whool when em-
ployed as a paddie wheel.

IMPROVED MACHINE FOR MAKING BARRELS,

Samuel P. Hodgen and John W, Yelton, Neosho, Mo.—This con-
sists of a circular vertically adjusting follower, arranged over a
platform, on which the lower head of the barrel is placed to nafl
the staves on. The follower I8 hooped with a band of fron for
clinching the nalls driven aguinst it, and Is employed as a gnge,
around which to set the staves, and for clinehing the nails used In
nall ng on the hoops, The follower nlso hasn box securely attaohoed
in its centers, so that the rod or shaft will puss through it without
biuding, and at the same time hold sald follower pecfoctly truo as
it 1s raised or lowored.

IMPROVED PACKING FOR BALANCED PISTON VALVES.
David Dale, Millorstown, Pa—This is a contrivance of radinl
plugs in the pistons, on which steam fs caused to act to push out
the packing ring, one of the sald plugs acting by a wodge between
the ends of the ring to expand [, and another. or more (f desired,
neting by o stiff spring, which bears at its ends on tho packing ring
and distributes the pressure upon two polnts,

IMPROVED PEED WATER HEATER AND FILTER,
Georg F. Jasper, Freeburg, [IL—The purpose of this invention
I8 to still further improve and simplify the feed water heator and
filter for which Jetters pateat were granted to the same loventor
berctofore, under date of Decomber I, 1874, und June & 1595; and
the Invention consists in the armngement of a double water box
In the heating tank, in connection with the fltoring recoptacio be-
Jow. The exhaust steam is allowed to act st the bottom and top
sides, while scting only on the bottom of the upper box, 5o as to
Impart o higher temperature to the water (n the lower box than
in the upper.
IMPROVED RAILROAD GATE.

Harmon Graybill, Cassville, Wis.—This is an improved milroad,
farm, or other gate that extends across the traek and is automati-
cally oponed and closed by the tralns, It consists of swinging
lateral gate soctions, that are thrown up to the outside of the track
by the depression of thoe beartng rmils

IMPROVED HOKE COUFLING,
Calvin L. Martln, Portland, Me.—This consdsts of two or more
spring catchos on one section to spring over a flangoe on the other.
Thoe sald ontcheos have o lover and s cam rocker, by whioh to detach
them from |hn n-nno nwllly whon the hose 15 to be unooulnlod.
et —

NEW cnmcu. AND MISCELLANEOUS xtnmou

IMPROVED SOLDERING INON FURNACE.

Edward G. Adams, Cohooa, N. Y.—~Thia consists of a vortioal fire
box with a oonter flue and a hood, so armaged over the fire bod
that an opon space s provided in the coal for the frons. The beat
1 thus made to pass directly agalnst the [roas, so as 1o warm them
quiokly

IMPHOVED CARBUNETER.

Jamos T. Stowart, Los Angeles, amignor to himself apd James
Wilsoo, of same place.~This consists of an alr drum moving in &
wator tank, and foreing the alr through a coanooting pipe lato s
float fllod with gasoline. Tho gasoline pan is placed into o gus

pomible 1 alford a clear ldea of tho mwoohanisw, which embraces | holder filled with water, that raisos the pan to koop the alr pipo al

several pow and lngonious dovices, without the ald of drawings,

ways In tho gasoling,
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COMPOSITION Ol CEMENT VOR PREAERVING FRUIT, ETC,
Charles A, Dards, Now York oity.~This Is n componsition em-

ployed for the purposo of seallng n soft wrapping paper that has
boen rendered alrtight by a mixture of oll and alum aronnd the
frait, vegotable, or other perishable articlo.  Tho articlosuro then
plroked into boxes, Nled with sawdust, and kopt In a frosh state
for any length of timo. The composition consists of staroh, a sult-
able fat, salt, carbonate of ammonia, a sultable vermifuge, alum,
oltefo nefd, nnd wator,
IMPROVED MECIHANICAL LEDGEI,

Otto Sallbach, Pittsburgh, Po., assignor to himself and Charles
Ruhe, of same place.~This invention consists of a series of revol-
ving strips, witn numoerals indicating dollars and conts, which
strips are moved by an adjustable friction roller and shaft, the
wholo bolng enclosed (n sultable manner. Theamount Is kept for
cach oustomer by entering his name to a certaln number on an in-
sido slate, and setting the printed strips to the exact number of
dollars and cents by setting, first, a friction wheel to move the
lower strip, and then to the upper, The amount due will then be
vigible through the corner glass plate and indicateo to the customer
the state of his account, his number and date of last purchase
only being placed on the outslde. When the account sirips haye
beon adjusted, the friction wheel Is released from contact with the
strips, so thatno nceldental changing of the same is possible.

IMPROVED BAG NOLDER,

Loaland H. Bristol, Lawrenceville, N.Y.—This invention consists
In combiniog a sliding spout with o bonoh strap and serowy and al-
20 with n wodge-shapod rest, the latter serving to graduate the bag
from the spout down to the bench.

IMPROVED BOOT LACE FASTENER.

Jamoes MeDonald, Campbelltown, Provinee of New Brunswiok,
Canada, and F. A. McDonald, Durham, Provinee of Nova Scotia,
Cannda.—This invention relates to the ready, secure, and conveni-
ent fastening of lace boot strings by means of two plates, one be-
ing on each side, and the string being passed through as well as
botween the plates, before being clamped, so that escape is almost
Impossibloe,

IMPROVED WIRE FENCE BAREB TOOL.

Homer W. Prindle, Fort Dodge, Iown.—This is a tool for forming
barbs on fenceo wires, haviong its lower end bent over to one side
to form a hook, and having aslot or noteh formed in its edge, close
to Its lower end, to adapt it for use.

IMPROVED FOUNTAIN PEN.

Robert Douglass, Buctouche, Cannda.—This invention consists
of a spoon-shaped rormination of the baock portion of the fountain
holder, in the cavity of which is the opening for the fssue of the
ink, and over which the pen is attachoed, so as to receive the inkat
suitable distance above the point.  There is & cock in the lnk pa.-
sage from the bottom of the fountain to thisissue, to regulate and
shut off the flow of ink at will, and at the top of the fountain isn
vent to admit uir, for allowlng the ink to flow out properly.

IMPROVED HORSESHOR.

Charles D. Rattray and Alexander Robertson, New York olty.—
This is an fmproved (ee shoo attachment for horses, which may be
readily and flrmly applied over the common shoe and to the hoof,
%0 a8 to be used whenever required, and taken off without difficul-
ty. Itconsists of an jceshoo with sharp calks that is fitted over
the common shoe, and attached to the hoof and shoe by curved
outer pleces passing through the attachment, and by interior bind-
ing pleces and scraw nuts sorewed on the inner throaded ends of
the curved binding pleces,
IMPROVED RUBBER BOOT.

James A. Bates, South Abingdon, Mass.—This invention consists
of u rubber boot provided with a leather counter, appliod over thoe
linlng of the same.

IMPROVED METHOD OF LABELING MINERAL SIFECIMENS.
Charles W. Cannon, Helenn, Montana Tor.—Plaster of Paria is
mixed with water to the consistence of thick cream, and applied
to the spocimens in sufficiont quantity to form a space large
enough to receive the desired (nscription.  The specimens are then
Jarred to cause the coment to set with a smooth surface. After the
cement hos sot and become sufliciontly dry, a small pointed brush
I8 used for putting on the lnncﬂpuon with India ink.
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NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

DIPROVED STATION INDICATOR,

Charles M. Sextong Aurorn, 1L, assignor to himself and Orlundo
0. Wormwood, of same place.—This consists of a polygonal roller,
that earries the slotted namo boards on raised bsor lugs near the
end. The lugs and slots of the boards wre alternately setat groator
or less distance from the ends of the roller to take up the boards In
regular manner. The roller Is revolved by a loose pulley and pawl,
actunted by a connecting band and spring.
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NEW HOUSEHOLD INVENTIONS,
IMPROVED DEVICE FOR MEATING AR FOR FURNACRS.

.

covoring and surrounding the uppor part of the bollor. The tubes

tho rear, Thenoo it passes along the bollor to the ‘m
IMPFROVED GAS DURNER,

Victor Zels, Now York olty.~This consists of a curbonizing and
prossure-regulating attachment for gms burnors, mado of a bollow
vessel of poppor, with o socket to attach to the A gas tube
ammmmwwmmmcu nnn—nu
thore Is 8 burner at the top, and & tube
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IMPROVED ALK COOLEN,
Willinm E. Richardson, Buffalo, N. ¥.~This o

toring the pan from outslde,

tho space It mway bo conduoted “ﬂ g
for ecoling. lthh*
porature b required, elfooting o
olalms thut ho can cool & room |
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Motz, Kent, 11— I'his consists of
fronod are rollod, together with

aro lnld, and a heavy plite lying on
forward and backward motion length-
prossing the olothes smooth,  The table and
provided with chambors, In which heatersmuy

- IMPROVED DROP CIANDELIER,
‘Prosoott, Koystono, 0.~This chandelier may bo readily
1 lowored, and sot to uny hight. There fsa grooved ox-
liding In an nolosing tube of astationary pipe, and
with the connooting pipo sootion of the chandelfer by o
ofl of rutiber hose, and n spiral spring,  The extension rod
 roadily sot to any longth by a sot serow.
5 IMPROVED DOOR CHECK.
~James H. Swift, Bvansvillo, Ind —This consists in attaching to
“tho door framo an aro bar haviug u series of bolt holes, and so nr-
“rangoed a8 to pass through u alot of tho bolt case. The spring bolt
18 conneoted, by bell eranks and wires, to a knob, so that, by turn-
ng the knob, tho bolt will bo pulled out of the bar, to allow the
“door to swing.
i - IMPROVED BURGLAR ALATOM.
~ John 8. Mase, Chillicothe, O.—~This Invention belongs to that
“olass of burglar alarms in which an alarm s sounded upon a boll
by a hammer, sct in motion by a cloek spring and spur gear by the
opening of the door or window to which it may be applied. The
Amprovement consists In the particular construction and arrange-
mont of & pivoted stop rod with slide spring, and locking devices
‘whoroby the alarm is rendored more reliable in its operation, aund
mmwbund adjusted efthor to givoe an alarm or not, as may be

-

IMI'ROVED COOKING APPARATUS,

Mrs. John M. Goldsmith, Great Mills, Md.—This invention con-
st of a rootangular framo to be insorted in the oven of a cooking
stove. In tho framo are pivoted several spits, bolow which, on the
bottom of the ovon and within the base of the frame, restsa lurge
pan. Above tho spits the frame is arranged to hold one or more
deipping pans, provided with small tubes in their bottoms for the
purpose of causing the grayvy to full, drop by drop, upon the food
cooking below, and thenee fnto the lower pan, from which it may
bo roturned to the ones above. The spits and pans may, if desira-
ble, be removed wnd a coffee roaster, brofler, or other cooking
utensil be substituted,

IMPROVED WARDRODE MHOOK.

James E. Bryan, Humboldt, Kan.~This invention consists of a
wardrobe hook so constructed that it will neither stretch nor tear
the garmeonts susponded from it, and will glso permit them to be
roadily detached, without the necessity of rafsing them vertically,
s required in the ordinary construction, in order to free the pro-
Jooting end of thehook. The bar from which the garments are
suspended 18 ourved downward at the end, and a spring clamp bar,
which presses upon the suspending bar, Is curved in the opposite
dircetion.

IMPROVED THUMB LATCH FOR DOORS.

Henry C. Hill, Norristown, Pa.—The thumb lever is pivotad to
Ings on the fulerum plate, which is attached to the door, and the
lowor part of whioh (&80 formoed s to fit over tho upper end of the
upper lug plece of the handle, so that they both may be secured
by the same screw. The handle {8 made with a bend or offset, to
enable it to be placed sufficiently near the edge of the door to ope-
rate the latch, and Jeave spuace for the hand between the handle
and the door casing.

IMPROVED WASHING MACHINE.

Thomas MeC. Wilson, Venice, Pa.—This washing machine is so
constructed that the space between the stationary rubber and the
movable rubber may be regulated as desired, and that the mov-
able rubber can be conveniently raised out of the way, when de-
sired, to give convenient access to the interior of the suds box.

IMPROVED SMOKE BELL FOR GASALIER.

John Fox, New York city.—This Invention consists of a bell-
shaped body, with exit tubes radiating from the upper part,tho
stem of the smoke bell being insulated from the part of the gusa-
ller from which it is suspended by being cemented Into a socket
with & non-conductor of heat.

IMPROVED MUSIC REPOSITORY.

Jerome C. Ward, Hillsdale, Mich.—This is a stand in which sheot
musie and musio books may be convenlently stored away below
the piano, and readily be taken out for use. Vertical rods extend
from the lower to the upper shelves, and provent the books in the
swinging leaves from sliding down and interfering with the music
on the shelves.

IMPROVED WEATHER STRIP.

8. Adam Rankin, Mulberry, Mo.—This strip I# so constructed as
to be mised by 1ts own welght to a level with the lower edge of the
door when the door 18 opened, and to shut down closely upon the
threshold when tho door 15 closed,

IMPROVED SASH HOLDER,

Joseph R. Payson, Chicago, IL—This device I8 claimoed 1o lock
window sashes securely in position when elosed, or, when oponed
to any desired extont, to tighten thoem so thut they will not rattlo
in the wind; to support them when not balanced by welghts or
otherwise; to boe applicuble without notohing or defacing the cas-
Ing or sash ; double acting, to prevent the sash from being rafsed
or lowered ; revoersible, so that it can be npplied to either the ups
per or lower sash, or to elther the right or left hand: adjustablo,
so that It will aet upon the sash whethoer loosely or closely fitted to
tho frame, und when not in uge can be withdrawn entively with.
1o the edge of the sash, so that [t will not lmpede (s movemoents,
or rub agulnst the cusing.

IMPROVED HEATING DRUM,

Joseph IL Wieand, Allentown, Pa.~This consists of a hentor,
made of one or more seotions connected by pipes that admit olther
diroct or olrouitous passage of the fire gases.  Bach section has o
homoshoo-shupod paviition forming flues,

IMPROVED SASH HBALANCE,

Willlam Coopar, Etrathroy, Conada.—~This s an improved devioo
for uttachment to n window, to cnable tho sashes to be ralsed or
lowered togother or soparately, as may bo desired. Tho upper sash
desoends by Its own wolght, and may be seoured Inuny desired po-
pition. It ls ralsed by turning a crank to wind up cords. The two
sashos oy nlso be rised and lowered togother,

IMPROVED STAILIL HOD,

Goorge W, HUL, Drooklyn, N. ¥.=In applying the dovice, tho
rod s placed In the nogle botween the projocting edge of the stop
nnd the upright bowrd, with the points of the ploces entering the
lowor side of sald projocting edge,  Thero is a seoond rod which
fts into the anglo belween the top of one stop and the upright
board of the other, ‘The two rods are then held apart by spring

inder.

Scientific American,

IMPROVED WASIING MACIINE,

Josoph Gramelspaoher, Jaspor, Tnd.~1This conslats of elastio rub-
bing fingers, of cotton or othor ke Abrous materinl, fitted o s to
projoot from tho surface, In combination with o stationary coneave
rubbing bed, which is extended along up an fneline to the top of
tho tub, to afford an auxilinry hand rubbing bod, for convenlonce
{0 rubblng out things which cannot be as well treated by the oyl-

IMPROVED KNOBD FOR VESSEL LID,

Charles Goldthwalt, South Woymouth, Muss.—This sorves to In-
sulato the heat, aud admit the resdy handling of tho cover with-
out burning the fingers, The knob of wood lsapplied to the 1d by
0 shunk encireling tube, of sultable sheet motal, that 8 soldered
by an exterior base flango to the lld.  The shank of the knob (s
mado somewhat shortor than the tube to produce a small Insula-
ting air space betweon tho lid and knob,

IMPROVED LAMP BURNEN.

Jacob Engle, Jr,, Sharon Springs, N. Y.—The wick tubeand the
#us tube 15 extended sulliclently above the base of the burner to
onable the outside cnse to be olongated downward from the flame
to serve the function of n chimney, to regulnte the niy current, so
that when it comes up to the flame it will bo stendy and strong, In-
oroasing the combustion and the iHuminating powers,

IMI'ROVED S8ASH FASTENER.

Poter Moyor, Town Clity, Town.—This relates to such Improve-
ments in the sash fastener, for which letters patent have been gran-
tod to same inventor under date of June 22, 1875, that the same may
be more strongly and reliably attached to the sash. and retain itat
any desired hight. The device consists of a curved and perfornted
Ilntoh, that swings on n suitable pin of o metal cpse attached to the
sash, and {8 automatically forced by a spring aguninst the locking
pins of the window frame, so that the hole of the spring latch
locks the sash at any desired hight.

IMPROVED COFFEE FOT.

Christian Vanderbeck, Rook Falls, TIL—This Is an Improvement
in the class of coffee pots or machines composed of two parts or
receptacles, and adaptoed to be connected in such manner that the
ground coffee will be subjected to the action of hot water as it
pusses from one pot or receptacle into the other. The invention
relates particularly to providing the inner oylinder or receptacle
with strainers of different degrees of fincness.

IMPROVED FASTENER FOR THE MEETING RAILS OF SASHES,

Joseph R. Payson, Chicago, T11.—This improves the construction
of the window sash lock for which letters patent were granted to
same inventor January 4, 1876, to make It more secure against be-
ing opened from the outsido of the window, and to draw the sashes
together more firmly. The locking arm is pivoted at or nearly at
an angle of 45° with the length of the meeting ralls of the sash, and
socured by sultable fastening devices.

IMPROVED LAMF DURNER.

James Curzon, Darien, Conn.—This invention relatesto lamps
having four wicks in a circle; and it consists of the wick tubes ar-
ranged radially to the center of the circle from top to bottom, with
two ratchets at right angles to and crossing each other for work-
ing them, instead of the parallel armngement of the tubes at the
lower end and parallel ratchets heretofore employed. The inven-
tion also consists of a secondary bottom to the burner for screw-
ing into the lamp top. Batween these two bottoms is applied
a packing of non-conducting material to protect the lamp from
tho heat,

IMPROVED ASH SIFTER,

Numa J. Felix, Now York city.—~This consists of a hinged and
locked screen armanged io the upper part of a sliding box, from
which the ashes are carried along a hinged gate intoa bottom
drawer, while the coal is dropped by swinging the gate over to the
other side into an adjolning drawer, on the release of the screen,
which is locked again to the box by the swinging back of the gate.

IMI'ROVED TABLE LEAF SUI'PORT,

James Pleukharp and Samuel M. Shilling, Columbus, O.—This Is
an {mproved table leaf support that holds the leaf firmly in place,
and mises it always to the same level without straining the hinges
£0 a8 to render repairs nocessary. When thoe leaf s folded, it is also
bold in rigid position. The invention consists of a forked spring
arm with side notches, hinged to the leaf, and loeking to a recossed
gulde hasp attached to the table,

IMPROVED CHRISTMAS TREE DRACKET,

August Dahler, New York clty.—This is an improved bracket for
Christmas treos, by which two candles may be supported on the
samo bracket, so as to balance cach other, The dovice consists of
asymmotrically bent band with central spring part.and with candle
holders at both ends.

IMPROVED WINDOW SHADE FIXTUNE,

John E, Dohen, Brooklyn, N, Y.~In the lower end of the shade
13 placed o bar of sufficlent welght to hold It steaight and to unroll
it when released. The upper ond of the shade Is placed In o longl-
tudinal groove In the roller, whore it s seoured by a key fitted Into
the sald groove. The koy has o longitading groove formed In its
under side to fit upon o tongue of the roller in the bottom of ita
groove. Itis held (o place, clamping the end of the shade, by two
tubular caps pliced upon the ends of the roller, and In the sides of
which, opposite the edges of the key, are formod slots for the edge
of the shade to pass through, To the caps sre attachod pivots,
which work in brunckets attached to the window casing,

IMIFHOVED DOOR CHECK,

Thomns HiL Portland, Me.~This invention has for its object to
provide an ndjustuble fastener for both hiuged and stiding doors,
whioh shinll bo ndupted to nllow the same 1o be opened more or los
and at tho simoe timoe sooure thom against the fngross of parties
from without, To this ond, the inventor employs s notehed and
slotted bar, which s plvoted to the door Jamb, and a siiding bolt,
whioh bs attackod to the door, the arrangoment belng suoh that the
head of tho bolt works in tho slot of the bav,

IMPROVED BED LOUNOE,

Foardinand Braun, Now York olty,~"I'his conslats of o loungo with
folding sont soation, provided with o swingiog sldebonrd, thit s
extonded ot tho onds to form the supporting logs, The sldobonrd
Is hooked by n pivoted rod o the hingod hoad sootion, that looks,
whoen folded bask, seourely to the buek of the lounge, ‘The loungo
Is rondily ohangoed to a bod, and vice porsd, 10 an onsy and oonyos
nient mannor, by swinging out or folding tho parts desoribed,

IMPROVED COFFEE 1'OT,

Goorge W, Hubbard, Windsor, Vi—This consists of an fnverted
funnel, in combination with o flterlog cup, 0 cause the water to
flow up and fltor down through the cofes, e seld funnol b o
curb extonding upward from (s baso around and aboyo the bhot-
tom of the Mlter fn ovdor that the wator, after passing down
through the coffee, and on s way to the bottom of the pot, ahall
bo made to flow upward at this place, loaving Its sedimont on the
top of tho funnel ut its Junotion with the ourb, The tube by whioh
the water Is ponduotod up nto the ltecing cup s porforated so os
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IMPIOVED WEATHER ATRIP,

Thoeodore G. Plate, Haokettatown, N. J.~This is n weather strip
in n groove in the bottom of u door, to bo closed down on the
throshiold automationlly whien the door closos by contnot with the
door Jamb, and having springs to raiso It. It consists of o strip sus-
ponded from o stelking rod by toggle-jolntod bars, which are made
to thrust tho steip down by ondwise movement of the rod, which is
caused by contact of tho end of the rod with the jamb. TItalso
consists of an adjustablo korew stud (n the Jamb, to bo serewed out
and In to rogulate the movement of tho strip, so s to Insure its clos-
Ing properly. It also consists of a novel armngement of the
springs, and also of tho manner of supporting and grinding the
steiking rod, .
IMPROVED ASIL BIFTEIL

John H. Raymond, Symoeuse, N, ¥Y.~This invention consists In an
outer receptaclo having elroular gulde grooves In connoction with
u swinging cover of arch form, and having lnteral end flangos.
When the cover i olosod over the drum the sama ls rovolved, so
that the ashes are soparated from the conl particles and dropped to
the bottom of the recoptucle.

IMPROVED BABY TENDER.

Thomas Shaw, Morris, 11—This s & device to hold o baby and
allow him to jump, swing, and walk, without danger of falling. It
1% & kind of swing or seat for the ohild, suspended at the extremity
of n horizontal bar. ‘The child's foot rest upon the toor, so that he
may jump orswing himself about as he may wish.
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NEW AGRICULTURAL INVENTIONS.

IMPROVED FENCE.

Ambrose E. Balliet, Limestoneville, Pa.—~This invention consists
in a portable fence, formed of the horizontal boards, halved at
thelr ends, the cross bars and pins arranged so that the pios poss
through holes in the ends of the boards of the ono panel across the
outer side of the cross bar, and are attached to the ends of the
boards of the other panel.

IMPROVED HARVESTER,

Joseph Miller, South Bend, Ind.—This invention is an improve-
ment in the class of reapers which are provided with a traveling
ruke for conveying the cut grain up an elevator and delivering it
on to a binder's table or Into a receptacle from wolch it may be
removed by hand or discharged by any suitable mechanical means.
The improvement relates to mounting the reel upon a sleeve which
revolvesupon the rod or shaft by which the reel Is adjusted with
relation to the cutter bar; to the arrangement whereby the reel s
adapted to be adjusted while revolving; to the armngement of an
endless traveling rake carrying chains; to providing certain links
of said chain with lateral flanges to adapt them for attachment of
the toothed rake bars; to the arrangement of the driving wheel
shaft and the tubular shaft of the crosshead carrying the gears
which mesh with and thus communicate motion from the driving
wheel to the pinion of the supplementary driving shaft; to the
manner of stringing the beveled and shouldered cutter plates up-
on a wire cable, and to the construction of the driving pulley.

IMPROVED BAG HOLDER.

Isaac E. Shumaker and John S. Moorhead, Kellersburg, Pa.—
This consists of a sliding bag-holding frame, that is adjustable to
different widths and lengths of sacks, and raised and dropped
during filling by a hoisting double lever mechanism.

IMPROVED SULKY PLOW.

John W. Grimes, Appleton City, Mo,—This Invention isan im-
provement in the class of sulky plows in which the plow proper s
suspended from the wheelod frame in such manner as adapts it to
be raised and lowered at will, for the purpose of changing the
depth of furrow, or for holding the plow entirely off the ground
while being transported from one point to another. The improve-
ment relates particulurly to the construction snd arrmaogement of
parts whereby the plow besm is held steady while in use, adapted
to bo raised and lowered bodily, by means of a single lever, whilo
in operation, and also without changing the horizontal position or
angle of the plow boam, and whereby the draft is applied io a
direct line with the plow beam whatever be its adjustment.

IMPROVED PLOW.

Joscph Shickel, Bridgewater, Va.—This Invention consists In
connecting a moldboard and plow point by a projection on the
former, and & countersink on opposite sides of tho latter, in addi-
tion to the ordinary clamping bolt, thus coabling the poiat to be
fastened, after roversal, with equal security and facility as before.

IMPROVED TILE-LAYING MOLE PLOW,

Stephen H. Roynolds, Hillsborough, Ind.~This relates to the cons
struction and armangement of a lever for laying and adjusting
the drain tiles or tile sections, and the moans for adjusting the
pitch of the furrow tube and reguiating the dopth of the furrow.
Tho impiement lays the tles without Opemng a permanent ditca.,

IMPROVED SULKY FLOW AND CULTIVATOR.

Bl W, Russell and John N, Russell, Ashley, Mo.—~This machine
may be readily adjusted for use asa plow or as a cultivator. The
plow is free to turn upon the axle, while o collar Keops it from lat
oral movement upon sald axlo. By adjusting the collar, the plow
may be adjusted to cut a wider or a narrower furrow, as may be
Aesired.

IMPROVED FLOW,

Francis R. Dell, Marshall, Texas —This improves the construo-
tion of a moldboard for which letters patent were granted to the
sameo Inventor May 18, 1875, to make it more effective in proventing
the black lands of Texns, and other sticky and waxy soils, from
adhering to It,  The Inveation conslsty In & wooden moldboard
facoed upon (ts rear slde with motal, having a recoss betwoen It and
sald motallic faolng, and perforated with numorous small holos,

IMPHOVED PORTABLE FENCE,

Timon A, H, Cameron, Petra, Mo.~This {nvention is a portable
fonce, designoed to form a yard or enclosure for stock. It is com-
posod of sections or panels, which are hinged together, mounted on
cunters, whools, and provided with hmcos for holding the panels in
the dostred relative position. The fence s thus adapted to be
rondily shifted from one part of a field o another, and to be
njusted [n a hollow square or other form, acconding to the nature
of the flold or configumtion of the graziog surface. The invention
further rolutos to providing supports for an awaing, the same be-
Ing self-adjusting und folded togethor with the panels.

IMPROVED SELV-DISCIARGING MANUNE SPREADER,

Thos. A, MoDonnld, Durham, Nova Scotis,Canada.—This consists
of u wagon for trunsporting manure and spreading it brondeast or
In drills. The bottom of the wagon i (o the nature of an endless
travellog bolt, or apron, supported upon polygonal shafts, one of
whioh s gearod with, and dorfyes motion frow, the rear axle, The
lattor (s provided with w spriog oluteh mechanism, by whioh it
may bo thrown Into und out of gear with the ondless aprom at th
will of tho driver, In order to thus regulate the disoharge of the
wanuro. The means fmmedintoly employed 1o throw the olutoh
out of cogugoment are pivoted levers, oporated by connecting
rods and o lovor under control of the driver, ﬁ'h.:'llmh“

dovioes.

to deliver the water upon the coffee In Jots,

ohargod from the end of the wagon by the endless apron, and bros
kon up or pulverized by a toothed lﬂbl,lﬁh ll‘ I
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Sgeam for Sale, 6 in.
: mu&m«.u N.Y.

‘Celebmted John Scott Seroll and Jig Saws made
0 order, of Jessup's superior cast steel, by J. Roberts,
108 Heater Street, New York, Sond for elreular.

Toventors—Owners of Praotical Patents can
ll?mm‘lu. Penn. Pat. Agoncy, Fhiladelphia,
Scientific American—The early Volumes for
Sale—very chesp—citber botad of (b numbers. Sddress
A. F.R., Box 73, New York City.
Hydrant Hose, Pipes, and Couplings. Send for
prices to Balley, Parrell & Co., Pittaburgh, Pa.
Machine-cut brass gear whoeels, for models, &e.
Listfree. D, GUbert & Soa. 12 Chester St.. Phlls.. Pa.

duced over 30 per cent. Hall & Beldea Co., Danbary,Ct.

Power & Foot Presses & all Fruit-can Tools. Fer-
racate Wks., Bridgeton, N.J. & C. 2i, Mchy. Hall,Cent’1.

Castion —Our pame & stamped 1o full on all our best
Standard Delting, Packing, and Hose. Buy that only.
The best s the chesjest. New York Belting and Pack-
tng Compazy, % and 38 Park Row. New York.
Hamilton Rubber Works, Trenton, N. J., Manu-
factarers of ¥ pavement Hose, and any size, also Belt-
=g, Packing, Car Springs, and Rubber for Mechanical
use. Send for price Ust.
Hotehkiss Air Spring Forge Hammer, best in the
market., Priceslow. D. Frisble & Co., New Haven,Ct.
Patent Scroll and Band Saws, best nndcheapm
n use. Condesman, Egan & Co,, Cincinnatl, Ohlo
Mwnummnnnmdm
Invaigable for streagth and durability. free.
Plresburgh Steel Casting Co,, Pittsburgh, h.
For best Presses, Dies, and Fruit Can Tools, Bliss
& Williams, cor. of Plymouth and Jay, Brookiyn, N. Y.

For Solid Wrought-fron Beams, cte., sco adver-
tisement. Address Union Iron Mills Pittapurgh, Pa.,
ww

Fo
= dlhll. Conn., hg.ndrymm
1o order. :amm

For Solld Emery Wheels and Machin md
PR’ i Sony S ooseviopr it i

Hydraulic M-mlluh.m and :eoond
tand. Lathes aad Machinery for Follshing and Baming
Metals, E.Lyon, W Grand Street. New York.

BhpofnSupcdoerm —Whitins-

% Ring Co., Whitinevil) !n-’

Diamond Tools—J. mm,ums«..n.r.

Temples and Olicans. Draper, Hopedale, Mass,

Byl

C. will find directions for nwreotyping
bythmvmonp.ﬂ. vol. 30—~W. N
French polish his planoforte by following lhe di-
rections on p. 11, vol. 32 —J. N, will find that par-
affin varniih is & good non-conductor of electri-
city. Soo p. 91, vol. 21.—J, C. W. will find some In-
formation as to the nature of electricity on pp.
195, 228, yol. 9,

(1) €. 8 asks: How long is it sinee the
Orst chilled plow moldboard was cast? A, A pat-
ent for chilled plowabares was taken out in Eng-
land in 188, In making them, they aro cooled as
rapddly ax possible.

(2) L D. ¥ Co.may: Wo have a home telos
graph line, and use 1 gallon stone jars for bat~
torlon. We 8l with wator to within 1 inch from
the top, The virdol will soon form a coating over
the entire outsido of the Jar; It has the appear-
ance of eoming over the top of the jar. Can
you il us how to provent it? AL There Is no per-
fool romedy exeopt froquent attention. Tole.
graph men wsanlly paint s ring around the inside
of the Jar at the top; this mitigates the teoubls In
& mansre, Bowme groany sulstance s Dost,

(3 C. F. 8 saks: Can small iron castings,
suchas sowing maochine parts, be caschardensd
with prasdute of potasss ¥ My machinist say» It

cannod be done, T sy It can, Which s right ¥
A. You are.
() . B D. pays: | wish to eonstract an

eloctzomugnetic motor, for the purpose of run-
ning alig mw, The magnet to be T Inches long
snd 3 inthes wide, and 4 inoh thick, revolving

in oolls, the opening in which will be 734 Inches
inches doep. The

long, B4 iochos wide, and 7
outer oolls and those mrmuvyunx the magnet
will be commposed of 400 feet copper wire, No. 21,
Amerioan gage.
oolls Bansen’s battery. Wil it give meo sufclont
power Lo run & Jig ssw at 8 strokes per winute
A. You had botter us= larger wire, say about No.
16. Butitis doubtful if three ordinary colls will
do the work.

(5) K. £ D. my: 1. Can electricity be oon
duetad into a oylinder 1o be dischargod at will?

The machinory s to bé run by 3

T S

Scientific

2, Can n glnss bo fnvented that will enablo 0 per-
son to soo through a fog? A, No. Tho cleetric
light, however, can be advantigeously employoed
during fogs.

(6) F. K. B. says; What Is the horizontal
Mot torvestrinl magnetisin for Now York, In
magaetio measure? I have workod It out (by o
formula given in Kohlmusoh's “ Physionl Moas-
uroment ) by the galvanometer, and make it 2453,
and desire to know whether this is corroot, and If
there Is much difference between New York
and other places in the United States, say Chica-
go or San Francisco, It {s a question of some
fmportance; for If there is 0 great difforence, the
" | values by a given galvanomoter would vary in
at diferent places.  For instance, the
horizontal force at some places in Europe Is only
1'8%, or nearly halt what T make it, A, Kohl-
rausch's table is hardly applicable to this hemi-
sphere, Measurements mado last summer at Now-
port made the horizontal force for that point, ap-
proximately, 165 in the meter-second system, Weo
have just learncd, also, that recent determinag-
tionsat Philadelphia (measurcments made this
month), place it at 1'8§ or 3® In English units,
You can probably get full information from the
Coast Survey Burean.

(7) A. H. asks: What is the difference be-
tween a low and a high pressure boller? A. A
boller with less than 21 Iba of steam Is usually
called a low pressure boller, With a pressuro
above that figure, it is called a high pressure
boiler.

(8) L M. H. says: Pleaso give mo the re-
cipe for applying nitrate of copper to small cast-
ing= (to represent a bronze) with the battery? A,
Brown bronzing of various shades may be ob-
tained by coating the objoct with copper and thon
proceeding in one of the following ways: (1)
Moisten with water, to s wineglass of which five
or six drops of nitrie acld are added, allow 1t to
dry, and then heat till tho desired shade is ob-
tained. (2) Rub well in and cover with finely
powdered peroxide of fron (Jeweler's rouge and
red hematite ore); beat till nearly red. (3 Darkor
shades may be obtained by mixing the peroxide
of iron with black lead.ground to a fine pusto with
spirits of wine. The copper Is to be brushoed well,
When the color s obtained, the objects should bo
warmed and polished witha cloth which contains
a little beeswax, and all excess of this removed
with a clean cloth, A very good effect s slso ob~
tained by first bronzing to a deep color and then
lightening the projecting parts by touching with
s plece of leather molstened with ammonia.

(9) E. A. MeG. asks: 1. How are razors
ground and polishod ¥ A. Raszors are first ground
on grindstones, and then polihed on emery
wheels and bull wheels with crocus. 2. Is a rub-
ber polishing belt the best for the purpose? A,
Leather is better than rubber.

(10) P. 8. says: I have made s Rhumkorfl
coll, with 100 feet No. 20 plain copper wire for the
primuory, which I insulated by winding with cot-
ton twine, insulating each suoceeding layer. For
the secondary, I puton £ Ib, No.35 cotton-covered
copper wire. I have insulated the secondary
from the primary coil with olled linen. The core
consists of a bundleof fine soft fron wire, about
% inch in diameter. I getonly a little shock from
i, and po spark. Must the fine wire be wound
regularly and even, like thread on nspool? A,
The length of secondary is hardly sufficient to
give nspark of any size, but you should get u fair
spark with proper battery power. The wire of
the primary might be heavier and the Insulation
lighter.

(11) J. 8. F. says: In your issue of June 3,
Mr. Rose calls the tool llustrated on p. 857. vol.
34, & bovel square. 1s not a sliding bovel the cor-
rect nume ? Is theve such o thing a8 0 bevel
square? A. When the blade stands square, the
tool is a square; whoen otherwise, It is n bovel.

What is bluck voffec? A, Black coffee is & very
strong Infusion of coffee, taken without milk,

(12) F. C. J, says: I built & model engine
of the four eylinder pattern; but thinking It of
no use, I took It apart and destroyed all but the
cylinders.  The oylinders were 2 x 8 inches, with
reversible link motion.  All the machinery was
cutirely ought of sight, with no Joints except
those neoded for the reverse gear. My boller
was upright, 18 x 38 Inches, with 161 % tubes, 0
Inches long., My Intention wus to put it inton
steam carriage. Wounld it do for this purpose ¥
A. The machinery would probably answer, If
the boller s strong enough for s high steam pros-
sure.

(13) H. N, nsks: 1. What does n bufl con-
sist of, nnd bow In itmade? AL Duff whoels are
made of wood covered with leather, or of solid
leather, such as walrus hide,  Wheols are some-
times made of loose disks of oloth or mg. 2 Is
there any secret about polishing tinware? A
The whoel of disks of mg would probably answer
the purpose, If used with some dry polishing ma-
terfal und run st & high speed,

(14) E. 8 N. says: 1. Weo wish to carry
steam L% foet o run a 13 Inch eylinder. Isa l

about 0 foot per minute. A, A 8 inoh pipe will
probably do, though a € inoh one would be better.
2. It s proposed to return the exhaust steam In
5 or 84 Inch pipe, surroundiog the 3 inch stenm
pipe, the whole enclosed In & woodon box contaln-
| ing some non-conducting material. 1 say that the

exhaust steam will necessarily bave s lower tem. |
| perature than the live stoam, notwithstanding its
l protection, and will therefore condense the live
| steam I tell them to put them both In the samo |

'l box, but keep them separate. Will you plesso | Chatr, folding. . Bom...........

give youropinion? A. Your view s oorreet.
| What part of the wea of a slide valve is to be
considered (n balancing the valve! A, Tho area
of a siide valve requiring o be balanced depeads |
largely upon Its shape, size, and fit (o Ity seat.

A.Mlho Leydon Jar s used for this purposo.

* | Car brake, 1. Bobldne ...

inch pipe large onough? The plston will run ot |

American.

(16) €, M. N. asks: Is a bent magnet, with
tho onds of core at right angles with the main

strnight core magnet?
sounder, A. No.

(16) 1. A. (query No. 42, July 15) is in-
formod that the ordinary Ufting injeotors, of Nn-

to 20 feot perpendicularly.

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMEWIOAN ac-
knowledges, with much pleasure, the receipt of
original papers and contributionsupon tho follow-
Ing subjoots:

On the Quadrature of tho Circle, eto.
H.W.

On Loousts, By ———.

On Meteors. By E. B.

Also inquiries and answers from the following @
P. L~D. . W.=N. W. 0,—J. D. R.~C, H. H.—~
C. 8.«D, C.=T. C. B.—B.~E. L.C.—H.E.B.-C, 8.

By W.

HINTS TO CORRESPONDENTS.

Correspondents whose Inquiries fail to appear
should repeat them. If not then published, thoy
may conclude that, for good reasons, the Editor
declines them.  The address of the writer should
always be given,

Enquiries relating to patents, or to the patenta.
bility of Inventions, assignments, ete,, will not be
published here.  All such questions, when initials
only are given, are thrown Into the waste basket,
a8 it would fill half of our paper to print them all;
but we generally take pleasure in answering briefly
by mail, If the writer's address is given.

Hundrods of inquiries analogous to the following
are sent; “Who makes phosphor-bronze cast-
fngs? Who solls water mms? Who sells ma-
chines for molding paper boxes from pulp?
Who sells artificial tobacco leaves " All such
personal Inquiries are printed, as will be ob-
served, in the column of “Business and Personal,”
which is speoially set apart for that purpose,
subject to the charge rontioned at the head of
that column. Almost any desired information can
in this way be expeditiously obtained.
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Letters Patent of the United States were
Granted In the Week Ending

June 27, 1876,
AND EACH BEARING THAT DATE.
[Those marked (r) are relssued patents.)

A complete copy of any patent In the annexed lst,
{ncluding both the speciications and drawings, will be
furnished from this ofice for one dollar. In ordering,
please state the number and date of the patent desired,
and remit to Munn &Co., 87 Park Row, New York clty.

AT SDEInE W WS, ..cooo0s e i vasctomvtsssreiss 1920
Alarm, burglar, J. F. Gilliland, .

Alarm, burgiar, J. 8, Mace.....
Axle st and gage, W, C, Carlto

Bag fasteoer, A. Rihn....... PO O T < 17,500
Bag for graln, eto., self-closing, M. J. Walsh. ... 1?28
Bag holder, B. B. Gurley....... Sy hesinese ererresve 10,901
Bag holder, 5. C. Pylons....... o 190,548

Bag, traveling, T. A, Dennls, ..
Base ball target, J. O. Belknap ... seavesss 179,180
Bath tab attactument, W, C. & A, H. Kidney..... 19,81
Bed bottom, L. Birk........ erTasAvoRS esassn ceenrene 179,297
Bed botrom, spring, W. D. Hateh..
Belaylog pin, J. W, Norcross ...
Bird cage, A, B, Hendryx....
Block frame, J. W. Norcross
Boat hook, J. W. Norcross ..

seenn

Bofler, stoam, D, SulllVan (8)...ciiiieisinnrriins 1,106
Bollors, rurnmforuum..l.l..llu d AT
Bout horn tip, Prushia & Cook.. AP
Bootahinnk burnisher, W. A. )(ut ..... sevssnivivs TERIN
Boring machine, metal, J. W, Wilhnhnm. ay O R
Dottle-capping msohine, W. PIC ..., e 170,218
Bottle mold, glass, Poase & ‘l'uur. : « 1T, 50
Box-nailiog machine, ¥, Rochow. ..o 110
Brick for walling wells, A, Moore | sirenes 199,800
Brick muehine, J. Dalzell e ver wenes 110104
Brosh, ). E. & C. E, Howand ., Lo 1T, 190
Brosh, H. Rosenthal. . ........... LI
Brash, A. Wattlen,, .. 179,57
Bueket car, J. ¥, Don 179,34y
Buekot oar, M. Baulson . 17, s
Buckwheat cleaner, 1. 12, LS

Durisl case, Colbiy & Drew ...
Ratter packago or tub, C, W, Grannis,, .,

llul(ontulnnln.. l) llmwn ). Verns sannass BB
hole J Jo Sullivan 1 an
vanfor p.rllumnl.o. llmnn- ...... wrenees TN

Can noxsle, G. H. Chinnoek ...,
Caneponts, die for, J. GHbert .00
Canal bosts, § ng, H. 1, Chap % -
Car axte box, T. L. BoekIoy .o ceees TDY
Cur brake, P, Haghes.. PR

Car brake shoe, G, ¥, Bekert,, ..,
Car coupling, G. J, Crikeladr. ... ...,
Car coopling, e & Provost,
Car ™ 4. W, Borkingh
,iumpllnc M. N, Ogdes, ...
Car coupling, W. N, nuunm--n
Carmaver, J. W, Haynor. ., wiials
I Car toplacer, Hosler & Watkine ... ..

Car wpriog, K. CUR | i i
! Cars, compressed alr n«u« lm J um-o. .

Cars, venttiation of, SIall e ol . wasveiies 119,00
Carpot Halug, J. L, Kendall, o oA
Carriago axie, W IL Ward o, . 1N
Carriage, chldd's, F. W, Whiteey .. ... .., 1o au
Chalne, stretehing, O, Hall (), . e LW
| Chatr, comvertible, W, MaGiregor (r)...... R AT
| Chalr, convertibie, U, Vandyeek. ..., ™

| Chatr, folding, B K. wnm
Chatr, shearing, J. A. Boals, .
Clutroney oap, J. K, Anid,,
Cigar wold, ¥, C. Miller . ... .,
Clap, 5. Wales S0
Clevis, spring, L. C lnlol

pirt of core, more apt to hold its mugnetism af-
tor the ourrent of eleotricity Is broken than
It is for u telegraph

than and Dreyfus, this city, draw wator from I8

[JuLy 29, 1876

- 4—N_
Clew thimble, J, lnnm .....................
Clipping machine, A. N, Gavit,....,
Glothes dryor, H, ¥, Groon,...ocoiinain..
Clothes dryor, G. A, Wright, 8r .,
Clothes pin, G, C. Eastman........
Coal hod, W. B, Potwln..........
Conl-mining machine, A, (rumhm
Coffeo pot, W. 1. Bherwood, .. ...,
Coffoo ronster, N, LJubghorg, .. .oovvvinne,
Cooker, steam, H, E, Fuller,, .,
Cooler, hoer, W. Woerle (r)......
Cooler, milk, Exton & Randall,
Coolor, milk, T. King ...
Corkscrew, J. Barnes ...
Corn sheller, J. Q. Adawms.
Corset spring, C. F. York...oooiiiirviniiniiininanns
Cotton opener, beater, ete,,
Cradle, Te B. WaY cccvevecvovercccacorcosinrsesnsson
Crape, laces, eto., restoring, A. J. Scliriver, .. |
Culinary vessel. F. Sculfferle....ccoovviviiviinnrnn. Fr X T
Caltivator, D, O, Baker.........
Cualtivator, 8. Pardy......cc.oiuas
Cultlvator, G. W. Rhodes.... .
Curry comb, C, E, L. Holmes ... ..
Curtaln cord tightener, A. Burbank
Dental plagger, C. KINE. covvviersivvccarnnns
Dental tools, making, Bonaventura et al .,

Desk,, wall, T, Cogswell (r).. . e
Dish and bottic wasner, W, L1
Door check, W. J. Clarke. .ooovoe vavneree R ]
Door check, T. Hill...c.ocoivuns. LI
Double tree hook, J. Parker. 1D
Draln hopper, J. D. Plerce............. .
Draln or sewer trap, W. D. Stewart | L IB I
Drylng house, S. W. Craven. ...... SIS
Electric machine, magneto-, J. B. l»‘ulkr I
Elevator and carrier, H. W. Foutz. ... . ... .- 18N
Enameling wronght Iron, J. C. Whiting o % )

Eogines, llnk for stesm, W. H. Gliman... ., 8
Engine valve, direct-acting, Goose ¢z al. ., -~ IS
Engine valve, direct-acting, J. Hare ..., - TN
Eavelope,J. ROBers. ..ccvvuenvcearronnes . sy
Evaporating pan, T. McQuiston, ... LI
Eyclet-sotting instrument, H, Dinning.. LSImEs
Fan, automatic, A. Mattox ............. kT
Faucet, Booth & Hall......... .m
Feather renovator, Biggar & mom
Feedrack, A. W, Humplirey.... LI
Fence wire, barbed, N. Clark ....... - I

Flire-arm feeder, L. W. Broadwell (r).
Fire pot linlng, J. Ziegler...........
Fiambeau, English & Lazss........
Flour, manufacture of. J. Mills, ..
Food for stock, steaming, B, Duucy
Fruitdryer, H. G. Halbard.
Frult Jar, D. E. SUevens....occourverarininsssvrnin
Furnace and steam botler, Ash & Walker. ..

Furnace, heating, P. Martin.....ocoovvnin
Gas apparstus, W, & B. H.Smith. . .......
Gas, manufacturing, M. H. Strong.

wveennes 20

Harness, D, S. Carrlek. . ooveiiasiassrsninnnss ceviee 1S
Harnoss, O, H. Van SI0€. c.ooviiiimmsimiaianneres moaa
Harness hawe, L. P. Brown ™
Harrow and pulvorizer, T. A, Kershaer. o ooeee .
Harvester, B Emerson..... s
Harvester, £, I, Gammon.
Harvoster, B, Shoup......oo.0

eesbatanesatesE et aranan

Harvestor, Steward & Coddington..... e TI
Harvester reel support, . F. Steward .. Ve
Hinge, table, Fo 1L Cutler oo, s
Mook, map, G, 1, MOsBOr. coviiiae wmas

Hose pipes, making, G. M. Paller. ...
(co-stmving apparatus, W. C. Salmon. ..

Indioator and spoeid recorder. J. ¥, Kettoll...
Ingots anid platos, making, 11, MeDonalt ..
Troting apparatus, (..iuelh........................

Ironing apparatus, Sterabergoer & PraGtE oo
Jolly glass top, B £ 7 | D “
Journal bearing, U, €. Hoy! S A

Kolfe soouring machine, K&, .Omuhl e 1OADES
Knitting machine noedle bar, eto,, W,
Ladder extension, 11, Buestrin, ..o
Lamp ehimnoy, K. ilonorjaoger,
Lamp extingulanor, M, Wagoer, ..
ull’n wiok attaghmont, M.

m..--....u.u.nnnn" vasars AT

JM, Vom e “‘f

| —




|
|
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Plow, |~. Batton & Lundy.. oo
Plow shiald and cleaner, A, T, Martin, Jr.
Plow, salky, L, Wertenborger. ..............
Poltabing maching, T M. Dabols,, ...,
Portmantoau and strap, D, §. Mathows 179,200
Potato aralls, making, A, Horting. ..o 190,10
Prese, G, B BOOMOE. 0 oueniieroniommis BTN
Press, hydraullo cotton, 8. Haghos ... AN

Pross, powor, . G, Martin, Yok 170,90
Propelling whool, W. 8, Wootton ... R LR
Palloy bloek, J. Walr.oo. v atunsfoat TN

Pamp, 1L 8. Mills. . ’
Puamp, foroo, To GRRINEE. o
Radlator, steam, W, I'. & &, P Thompson 10,00
Rall jolnt, J. D, Smith. .. 170, 808
Rallway rafls to plates, mdnolnl. .l \l Wnltm;n 19,010
Razor, O, BOCK. oo i o 105
Roaping self-rake, lt . rllnlon..... e
Rendoring apparntus, G. Upton 179,25
Rolling shget or plate metal, J, Q. Everson,, 19,00
Roofnk, plastle, L. Plerae. .....cooooopien, 1,10
Rowloek, J. W, Noroross.......... e 1S
Sash cord fastener, A, J. Chase . 10
Sash fastener, W. O, Browo. ... 1,058
Sash fastener, T, Wil 179, an
Sash holder, J. Gallaber...... MR TR L)
Saw handle, crosscut, 1. Disston e
Saw mill, W. A Stolta.,...... 179, 965
Saw mill, clreular, O, L, Jenks 1,08
Sercon, D, G. and J. B, Stolth.. ... 199,29

< AT
1T,

seranane

Seal, motallic, K. J. Brooks, ... 179,260
Seal, motallle, M, W. DeWaolt 179,030
Seoding machine, W. G. Darnes. 170,100
Seoding machino, M. L, Gortiam (1), T

Separator, graln, W, I, Asbury,. oo 170,002
Separator, grain, W, A, Daroard, . e 119,254
Ships' bottoms, foullng of, W, D, Folger......... 139,180
Ships, eto,, constraoting, J, A, D, Hdmbcourt, .. 279,804
Shoes, munufucture of, J, K. WHoolor, ........... 1,145
Skate, €, G, C. Slmpson. ... oo 100,197
BRBte, J. A, WHOIDION . o oiviiiiiiiinionny srreinses 19,2

Slate, drawing, C. L. Slade. ..., .. b veaees 170,562
Soap compannd, T, H, SUAFZMAN, o cvvviiieninnes 179,866
Solder wire machino, B, M, Lang. . ....ooooviiie 179,119

Spike drawer, A, J. Conway,.... venses IR

Stalk cutter, Page & Hoftwan, T L
Stamping, die for, H. Martyn. .. s 10,908
Stoye cover, J. A, Marvin........ w1080
Stove leg fastener J. Zlegler, . LA
Stove pipe clbow, A. Greenleaf. ... 1,9
Stove poliah, Curfow & Hall, .. cecnnes 199,777
Straw culter, A. Anderson........ asssssvey 199,251
Streets, substructure of, M. A, Ilurnlum.. oo TS
Suspender end, Schirmer & Detts, ., crnaseses 109,003
Switch and signal locking, Finch & Moore. . . 1T

Tabe, 0. Sohmid .. ....ocacarntiriviniee
Tablo, fronlug, B. N. Herrlog..

179,54
B OR

Tag fastonor, W, B. MIls. ..o 199,80
TR Ol B WO, o <oz asvsvsnanannaraos barasens 179,938
Teeth, artitiolal, T, Willlams....... < 1008
Thill coupling, Glllesplo & Springer. ., 179,206
Tobacco, Hgulda In, Smith & Mossenger (r)...... 7,198
Tobacoo extract, 8, Krackowlzer ... .ieve. Lo 170520
Tobacco plants, treating, Harrls & Doverly....... 170, 08
Tongn, pipey, A H. Jareckl . iovvviiiiiviceaiinans 170,017
Tool hundles, Hardy & Btayner 70,110, 19111

Toy, bandilare, C. WobOor (oooiiiiiiiiiiiariinnns 179,977
Toy money bank, W. M. Kirchner., we 199,203
Trap, anlwal, Kramer & Loeble R stsseney TS
Trap, awk, J. White,, : Setea veeerae 193,590 |

Tree protector, G. W nndrr 1
Trunk corner clamp, J. W. C, lu-hr!l 1903
Twine entter, W. Haddenhorst 199,502
Valve, ball, Carlton & Joncs 19,58
Wagon body, B, Raakin......... 1.5
Washiog machine, E. Cooper.. 19,008
Washing machine, T. Mulr., .. 19,25
Washingmachine, J. 1. Shaut. .. .57

Walch case spriang, C. O. Farciot o 19,09
Wateh chaln swivels, making, J. F. Harrls, 1902
Water cut off, C. 0. Wilwon. 19,26
Well borer, arteslan, J. A \\umlhuuu 199,55

*Well tubes ete. ., tnserting, J. T. Sherfey.
Welis, brick forwalling, A. Moore
Wells, stirrgp foroll, W, J, Lewls
Whoel tyre, W. H. Balley....oovinees
Wheclbarrow, J. A. Garver (r)

Windmilly, D, Halladay 198,108,

Windmill, T, J. & M. F. Ingels
Windmill, C, H, Miller.........
Window screen, H, W. Yates. ..

Window shade roller, E. 5. Johnston,.
Window shade, sectional, G. W, MeGll., ..,
Wrench, pipe, G.H, ( r-nb\

DESIGNS I‘\'l' ANTED.
9385 ~Canrgys. —¥F. L‘ Allen, Boston, Mass.
.50, .00, ~Exneoiprny.~E. Crisand, New [Haven,

Conn

9,31 . ~Canrxrs.—E. Daulel, Parls, France
.50 —BraTvany, ¥1o,~J, W, Flake, Now York elty
9,550, —~Fournrarxes. —J, W, Flake, Now York city
9,550, —Corris Hoox.—G. 8, Graves, Balnbridge, N. Y.
9,255, ~Canrers.~J. Hamer, Dutchiess county, N, Y.
9,556, —~Frowen STaxps.~J,. Kintx, West Meriden,Conn,
9.587. ~Prixyens' Braoker,—S, Shinons, Chicago, 11
9. 59, - NEroLe Sraxpere,. ~E, C, L, Swindler, Magnolla,

. 190,519
l’\ll‘x

1.

9,59, - PHOTOG RAMMIC MOoUXTY, ~1. W
Franciseo, Cal

9,560, ~Fa¥.~BD. Walker, Niagara Falls, N. Y

Taber, cte,, San

{A copy of any one of the above patents may be Lisd by
emitting one dollar to MUNN & Co., 87 Park Row, New
York city,

SCHEDULE OF PATENT FEES,

Ot ORel CAVEAL, ..oosivnsnnnssssansnss

Scientific

Americian,

purchased patent, to find lhuln Inan infringomont
upon some proviously lsuod patent, and that ho
has not only made & worthloss Investment, but
that he s Hkely to got muloted In damages If ho
proceeds with his manufecture.  Cosos are con-
tinually coming to our knowledge whoroln partios
have made purchases in good falth, and pald cons
siderable sums of money on the wsurancos of the
patenteo und a mero glance at the patent, pro-
suming that all that the demwing of the Invention
showod wis protooted by the olalms, whon, In faot,
the polnt coverod was almost Infinitesimal,  An-
other mannoer (n whioh purohusers aro sometimes
docolved (s that tho olulms, although browd enough
and worded proporly to cover the Invention, cons
tin n single cloment protectod by some prior
patent, which covers the very part in the new
muchine whioh (s nocossary to insure (s ofliclonoy,
The Howe sewing machine patent (Hasteatos this,
1t protected but little that any of the manufac-
turers cared 1o use, excopt the one small part
esentinl to all sewing machines ; and ull manu-
faoturers hidd to pay Howe o royalty, and ho do-
rived from that apparently trivial ftem an fme-
mense income.

We therefore recommend any porson who Is
about to purchase & patent, or about to com-
mence the mapufacture of any article under n
license, o have tho patont carefully examined
by & compotent party, and to have a research
made in the Patent OfMice to see what the condl-
tion of the art was when tho patont was Issued,
He should also seo that the clafms are so worded
as to cover all the (nventor was entitled to whoen
his patent was fssued; and It 1s stlll more essens
tial that he be informed whethor it I8 an Infringo.
ment, a8 above suggested, or not. Partios desiving
to have such searches made can havo thom done
through the Scientific Amerlean Patent Agonoy,
by giving the date of the patent and stating tho
nature of the information desired. For further
Information, address MUNN & €O,

87 PARK lmw. ew York

Advertisements.

Tuside Page, ench insertion - - - 735 cents o line,
Back Page, ench insertion - - - 81,00 a line.
Bngravings may head adeertisements at the same rale
per line, by measurement. ax the letter press, Adeer
tisements muxt be received at pubdlication ofice as early

ax Friday morning to oppear in next isue,

Lehigh Emery Wheels.

Rumw & l o , Sencca Falls, say: ** Porfectly satisfied
thr wo havo ever used. ' —LEHIGH VAL-
{ l-.mun' \\'llFl-.l. CO., Welssport, Pa.

ENTENNIAL
IMPROVED AIR PUMP
S16 will buy the best double-acting hand-
pump (vacuum or condensing), Other stylos
Tor high and low pressures, Combloos the ad-
~vantages of lever and fy-whoeel. H. WEIN-
DEL, 40 l)lllwyn St,, Philadelphia, Pa,

ANTED-—-Manufacturers to manufacture

our Double-Taoothed Reversed Angloe Dinmond

Flles, to supply the demand. l(oh‘rom‘n. samples, and

instructions glven, on ns-pllcullun. Pnrlln whh\n:
shop rates. Address HA rﬂ\‘:ﬂ;‘\ LL,
ol, lowa

GENTENNIAL MILLS.

'Harrison’s Standard Flouring
and Grinding Mills

Excel all others In Machinery Hall in the quantity and
qQuality of flour and meal produced, and are ahead of the
sge. Prices 30 per cent below any others in the
market.

Millers and others are invited to examine thelr pecn.
Harities. Call on or address

EDWARD HARRISON,
Post 3, Sec, K, No, ¥,
Machinery Hall, I'nllndrllnhl- Pa,

' Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &c,
Send for (-lnlu’uc DAVID W, POXD, Succesmor to
LUCIUS W. ‘()\ll Worcester, Mass,

S  GU l’I‘LI(\h\ y Export and Commission Mor-
@ chant.? Alde rm-ntmr.. Fountain Coart, London,
New York Office. Guiterman Bros.. 50 sroadway, Host
of attention to lu;-mdun- )lr:n'lmluu-c, Patonta, In any

part gl )_.urupc'.
Boult’s Patent

Reverse Motion
Pancling, Varloty
Mouldiag nnd
Dovotalling
Machine

cuts Pancis u}
any design or
styleo of mould In
the »olld wood
with neatuoss
and dispateh. Is
a first clams
Shaper, Kdge
and Boroll

Moulder

DOCs gonoml
Dovetalling with
thick or thin
stufte, Shmple
Durable, and Efciont,

W Be ml for Pamphlet and
Han f work,

hnll-l Btool Catters for
of Varlety Monldors
order, aud warranted

. rn Al .- .y " ‘) 4
STEAM PUMPS.
PIRST PRIZES, VIENNA, PARIN, NEW YORK,
BALTIMOME, BOSTON
Hond lunlvtllln of recont vllrnlnlIlnler\'n’:vnIl

THR NORWALK IHON WORKS,
FRICTION G
. ”/'AN‘ )

CLUTCHES cr=
eLEVATORS.

VOLNEY W.MASON &C0.PROV.R.I

At Contonnisl Exhibition, Machinury Jall, D, 9, 66
Also uEentranco (o Famp Annex

he ‘(\ 'HOPATENT BOLT (l'l"l'l(l!.
lulll wnd Hole

cnds of every m--.n‘.nnn made to ore

der, Nrml lur Llr(‘ulnr Clnelonatl, Ohto

i ‘
CANORRAY NI '

Small Tnnh of all kinds; also GEAR WIHEELS, parts
of MODELS, aud materials of ail kinds, (ullnu of

Sl Lathes, Engines, Kiide Hests, ote. Catalogues free.
GOODNOW & WIGITMAN, # Cornhill, Boston, Mass.

AW

JASM BINGHAM

Lathes, Planers, Shapers Drills,

Genr & Boll Cutters, slc. E. GOULD Mvuk N. J

LM OARPENTER ‘b

WA b

:.L\.\'UPAC'I'UIIRIK OF FIRNT CLASS TAPS AND
l’H lnw(ueh'( ll 1.

Mc-n (U lvm -I Aml nrll |umh to

denlevss Nopeddilng. S8O &

Illulnlll. hotel and teaveling nr Iies

pald Moxiton Maxoracrumss C cinnat! ohto.

lltox FLANING MACHINES A SPECIALTY,
WHITCOMEB & CO., M'f'rs, Worce-u-r. Mua.

NEW DEPARTURE,. ..""'.‘.'3..
anted Ln e ovry oit e U 8

u:-h-u et GM ‘u'h ll!l"ll‘"}ll.: ‘..;:'Ll.:

:':-tbn.a.n-.l‘ul‘tb Ik..l“’t’ ! ", O

GEO. W.READ & CO,,

STEAM BAND sSAW
AND VENEER CUTTING MILL,
156 to 20 LEWIS ST., foot 5th and 6th Sts., E. R., N. Y.
Always on hand, FULL STOCK of SEASONED

Hard-Wood Lumber

AND CHOICE FIGURED VENEERS,
The LARGEST STOCK ! The GREATEST
VARIETY ! The Lowest Prices !

br Enclose Stamp for Catalogue and Price-List,
rders by mall promptly and falthifully exccuted,

N. F. BURNHAM'S

1874 TURBINE

Water Wheel

@ Has DISPLACED hundreds of other
J Turbines, but HAS NEVER BEEN I

SELF DISPLACED. Pamphlet Free.
N. F. Bummbam, York, Pa.

Pom TENONING MACHINES FOR SALE
By S. C. HILLS, 31 Cortlandtst., New York.

ELECTRKC BURGLAR ALAH.\IS. Hotel and House
Annunciators, Call Be Apparatus. Chao
Teleg.Inst"s, Batt's etc. TEL, snru' Co..Cleveland.,

ARMSTRONG'S HEATER, FILTER
AXND LIME TRACTOR combines the
greater efficacy in heating, condensing,
and filtering impure water. It removes
and prevents scales by supplying Bollers
'lm ure water. Willsave {ts cost In fuel

o one year. No one should use steam
bouen without one. Also Manufacturers
of the Perkins Statiopary

P —_ Steam Fire Pump, rellabie
for any service, fully goaran-

SR, teed. For particulars and elr-

, address Havauxayw,
CUrTis & Co., Manufactarers,
Toledo, Ohlo,

P. BLA.ISDELL & CO.,

Worcester, Mnass,,

Manufacturers of the Blalsdell Pau-m Upright Drill  ard
other first-class Machinist's Tools

‘N’ F. & JOHN BDARNES,
® Manufacturers of Harnes'
At FOOT-POWER MACHINE.
CROLL SA WS, LATHES CIE-
CULAR SAWS, ete, at C Jentennial,
Siding 1%, Location, b, 8, 87. The
only foot pow -.-rmucuuu-rv \v!lhuul
dead conters.  $1,%0 3,000 per
Yearmade usin, (llnc mln‘ Hpes.,
:rwnd for ILLUSTRATED CATA~

- l(o( l\l-(n'l
. WINNE ll.\(..o COUNTY, ILL.

EAGLE FOOT LATHBS

With Seroll and Clrealar Saw .\umh-
moents, Slide Reat, Tools, &c.; also Small
Engine Latlios, Metal Hand ¥ laners, &e.
Neatest deslgns, superior finish, Low
Prices. Our new Cstalogue deseribes
these and overy ool nocessary for theAm-
ateur or \nlun Sand for 11,
WM. L. CHASK & CO,

“ & &u Liberty 8t. New \urk

\ \\‘l'l‘A('l‘l‘lll RS AND PATENTEES hav-
| tn&. upeful articles, suftablo for the Hard ware Trado
and desiring uld lu manufacture and futroduce the samo
address P, P, PRATT, care Prate & Co., Buffalo, N. Y.,

Small samples um) bosent, suine to be retaraed 1 Jenired .

address

—

ERSIBLE
HosEING | BiamNE

FOoR AI.LPIIRI’O:B:‘. ”
| ¢ glMl fmplé, dursble, and effective
; lll'n.?l’l.!a' N'I.l) )Il r'(fc 0, Mb l'url '-t‘. N \'A

, SAFETY BOXS‘HNO
OT Machinery.
ﬂl’l(n‘. & Co,
No. M8 lﬂ(()ADWA\ ‘tk‘\ 'O

T \ We will start you TITE siness y:.n
N o can make $50 » week witnont eaplisl

cany -nd respectablo for elther pex

MON EY Aueuu Puxrpy( 0. ,MI Ilnm Y. N. ¥

N ACHINERY OF IMPROVED STYLES FOIt
making SHINGLES, HEADING, and BSTAVES;
N0 GUAGE LATHES for TURNIN G ANDLES, Sole
makers of Laws Vat, Shingle and Headipg Sswing Ma-
chine.  Address TREVOR & CO,, Lockport, K. X,

LCOTT LAT Ml S mr llﬁmm Bake and Hos Handies
A 11LLS, 51 Cortiandt 86, N. ¥

UNchG l’ur |hr “fll lnd %,rﬂﬁ
S AtEER TIRRSS CO.y

DROP PRESSBS )lmm.mm Coxx.

Boo wanted. Sample Coples Two Dollars.
Address CHASE PllliSllll. COMPANT,

R 70100, OLilo, Sola Publishers.

OR. CHASE'S Family Physician and
S!Clll IEGEI'T BOOK is the only Naw
W. Chase, suther of Dr.
Chna- uzoun Rooeipta, ote. Beware
or & reprint of the old book in Imits-
tion of the genouine new book haere
ansounced: Sells at sight A onts

] LOSSOM ROCK, HARBOR OF SAN FRANCISCO.

Full Acconnt of 1ts Removal, Methiod and Cost, By
Col. K. 5. Willlamson, “llh?!allluplrullnn- diagraty,
&o. Presenting valuable information for engineers,
Price 10conta. {nmalnrd in SCIEXTIFIC .\)ll'.lﬂ( AN
SUPPLEMENT, No. 24. To be had at this Ofice and of
ull News llnlen

Z" FANCY CAl’!l)k«. ncw-t{lcx.wuh name, 10¢., p(n(-
) paid, J. B. HUSTED, Sassau, Renss. Co., N.Y.

ATENT DOUBLE ECCENTRIC CORNICE dllAKK.
Manuafuctured THOMAS & ROBINSON, Clacin-
nat!, O. Send for Circulars.

SPARE THE CROTON & SAVETHE COST,

Driven or Tube Wells

farnished to lugt conmmen of Croton and Ridgewood

Water, . D. ANDREWS & BRO. , {14 Water5:. ,N. Y,

who control the pucnl for Green's American Driven Well
per day at home. Sampres worth $&

$5 to $2 free. Sirssox & Co., Portlang, Me,

V’A'mn SUPPLY FOR TOWNS AND VIL-
LAGES, By Clarence Delafield, C.E. A conclse
and valuable Report, showing the Cost and Merita of the
Varlious Systems—Discussion of the Holly System, its
Merits and Defects—The oir System, with Pumps,
Cost, and Advantages—Results Obtained and Econom
of Use of Various Systems in Different Towns, wit
Names and Duty l.a:{ud Facts and Flgures to enable
Town Committees to judge for themselves as to the -
tem best sulted for their wants—The st Sources of
Water bu‘vplr—Wllcr Bearing Rocks—Artesian Wells,
thelr fcu blllt& excellcncc. lnd cost of boring~—Impor-
tance of ater—How Surface Water is Rendered
Iropure—Cost 0of Water Pipes, from 2 to 12 inches diame-
ter, for Towns, lndndlng hy!ng. all Iabor, materials,
tes, Jolnts, ete, —Estlm:les of lncomc and Water
tates for hugglv of 1,000 Bufldin; Price 10 cents,
Contatned {n SCIENTIFIC A)lhlll A\ SUPPFLEMENT.
No.27. Tobe had st this Office and of all News Dealers.

D ROPOSALS FOR THE MANUFACTURE OF
Patent Jolners' Clam tsc &'o be made of fron) will be

recelved by the undersign odels farnished. Address
Jacon Husreen, Hoom ..Trmpln Bullding,5t. Louls, Mo.

Stubs’ Files, Tools & Steel.

Machinists®' Fine Tooll Jewelers' and

Engravers' Sapplies,

Vises, Taps u mc.

Drills, Flics, and

for amatears or qmucu workmen.

berta® French ery l\t‘(f. Grobet's

Swise Flles, Bracket Saws, efc. Agent

for the Almond Drill Chnd. lkn and

<hnp«x is un- market. v $5.00,
\1‘(-0“ R\'

103 'I"n lion St 3

ow Y ork.

QA" A WEERK to Agents, Old & Young. M
@ ¢ ™ale. inthelriocality. Terms & OU rnrnu.k
Address P. 0. VICKERY & 0., Acgusta, Me.

ANGERS

SHAFTSP
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COUPLINGS ETC

In Stock, and for Sale by
WILLIAM SELLERS & 0.,

Philadelphia, and 9 Liberty St.
Price lists and pamphlets on applioation.

BLAKE'S PATENT
Stone and Ore Breaker

Crushesall hard and Brittle Substances to
any required size, Ao, any kKind of
STOXE for Cmns and fur Coxo urr:. &o.
Address BLAKE € lll SHER ¢
Now Ihvru ! unn

AD\' ERTISERS DESIRING 10 R}'..\(‘ll CoUN-
n

+ New York.

TRY readors can do so (n the chieapest and best mant

or by u-in.{' one or more sections of Kelloge's Grea-

‘\;‘::“\:p: *l-l: lalrlnl :u:-v ‘l'l\ruli)lu Good mediam for
© 0 ustrated catalogue and colored map
A.N. KE LLU(N).?’Jukwn St (’hlvu\\ lll.

Slz n day at honie. \rrnu wanted, Uutdt and

terns free, ‘ll. Co.. Augusta, Malne,

The HOADLE Vv
PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-OFF REGULATOR

\\l) BALANCED VALVE

THE BESY. MOST ECONOMICAL ENGINE MADE

~oR

Thed.G.HOADLEY CO. LAWRENGE . MASS.

BTATE WHERE YO\

BAW THIE

Onenols Trado mark. . oooovieenies
On tiloyg ench applioation for » l‘ulnlll u. yvnrn)
O dssulng each orlgiosl Patant,

On appoal to I-:\nmlm-n-Invl‘hh'f,.
On sppoal to Commisionor of Patents
On application for Helssuo

., ('. MACHINERY (O,
Hottle Creole, Miok,

STDAM 'ENGINES FOR SALE,

. [ offer the following vory superior Todd & Raferty Kn-
830 gines for sale at greatly reducod Iuln ont Ong 18x8 d‘ ono
s oS XA (snwmill), one 1950, one 11x3, one 10x34, one ‘lml

On ollng s Disclaimer . M asdiari Ll "»m ’.xlu. one 5x10 on 1o MY, 0ho -nlJ portable one Sxid,
O an 8PPIEAtion for Dostgn 85 YEArR) .. oo vvrearsoes doublo holsting: all Arit olaws wnd entively new. Also
On applleation for 1 B0 yeurn) 810 | various sizes and kinds of Bollers. 1 wiil also furnish

) for Destgn (7 years) 813 | specifications and estimatos for all kinds of rope and bag-

On application for Destgn (14 years) $30 | #'ox machinery. Sead for deseriptive circalarand wlu .
|  Address J. U, TODD,

10 Barclay 8t., New York, or Patorson, N.
'rm: wu,wnv OF PATENTS. !

not generally approciate the lml-- wtanoe of hay lng !
G 0 LD PENS

its claims examined, and thelr validity and scope !
defined by some person exporfenced in such mat-
ters, before parting with bis money. It s not un

" by JONX ROLLAN . 10 Wy v ik
asual for the assignoo, Just as he Is commencing ' ac ¢ for L Soent ...-‘n.n.x':u ;.u- ’,‘ .' :.":
the manufacture of articles under his recontly ! Bl Frices wa low s
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the old style. Sead for Uit
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strongth
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8' Fat, Courtixe, and
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GEO. PLACE & CO

Terms free.
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antino nnd MUttary s¢ lnml.

Address Prof, CHARLES DOLE,
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SHAFTING.

The fact thal this shafting has per cent greater
Gner fSnish, and s truer to gage, than an

edly the most nonomlm
arers of the CxrEasaren
furnish Palleys, Hangors,
Frice lst malled on
NES & LAUGHLINS,
Aunuu ™ b,

A 5. Canal Street, Chicago, I
B Stocks of this shaftfng in store and for sale by
FULLER, lnA\ A& rlTI lloilcun Mass.
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[JuLy 20, 1876.
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 Advertisements.
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Bngravings may Aead adeertisements at the same rale
er line, dy measurement, ar the Miter press. Ad-
rertisements must de received at publication affce as
warly cr Fruday moramg fo appear (n next iuve.

Still Another Reduction.

Waltham Watches

At lower prices than over before,
OUR REDUCED PRICE-LIST NOW READY.

We continue to send single Watches by Exrpress to
any place, 5o matter how remole, with bill to collect on
delivery, itk pricdoge to the purchaser (o open the
pockage and examine the Wateh before paying, and
with no obligation to take i unless it ix perfectly satis-
JSactory,

Write tor the Price-List, which (s sent froe toall.

SV Mention w your letier or Fostal Card that adrer-
semen: Wt pen I Scientific American. Address

HOWARD & CO,

No. 222 Fifth Avenue, New York.

RO\’ BRIDGR BU’II.D[\O—A complete de-

rith dim drawings, and

1 Glirand Avenue Bml:e fadelphix, Pa.

uh louthuram o! m. Ten engravings. Price 20

Coztatoed in 1, dof xlh.\“l‘l)lt

AMXRR'A) sunmr\"r. 10 cents per copy. To de
Ad at this office, and of all bews ageats,

DOWN TO $8.00.

'l‘blvi&;' Dlnlcu ;‘ ‘l?ﬂ 1 ;l;k—-(‘b:;e;; o,lﬂ rc‘lhblc.“
o n :‘ can aWs strongth-

1—now Bes
Harcware A& ery Slores oell \h&mm
ULL & uu.os\ CO., Manufsctarers, Danbary, Conn.

W. C. DUYCKINCK,

INPORTER, MANUFACTURER, AXD DIEALER IN

Railway, Machmlsts ,and En-

gineers’ Supplies.

50 and 32 JOHN STREET,
P.0.Box i, NEW YOEK.

[ESTABLISHED 1846.)

Mumm & Co.'s Patent Ofices

The Oldest Agency for Soliciting Patents in the
United States,

THIRTY YEARS' EXPERIENCA.

MORE PATENTS Lave beets socured through this
apency, al bome sod abrosd, than through any otber in
the world.

They exmploy sa thelr aseletants s corps of the most ex-
perfenced men a4 examiners, specification writers, and
draftsmen that can be found, many of whom have been
selected from the ranks of the Patent Otiice.

BIXTY THOUSAND inventors have avallod them-
solves of Muno & Co.'s services In exsmining thelr in-
vestions god procuring thelr patents.

MUSS & C0,, ia coonection with the publication of
the SCIEXTIFIC AMERICAN, costinue t0 examize 1o-
ventions, confer with inventors, prepare drawings, spe-
clfcations, and sasignmenta, sttend to filing spplications
1z the Paleat Office, paying the government fees, and
wateh each case step by step while peading before the ex-
smioer. Tuls ls done through thelr branch ofice, corner
F and Tth stroets, Washiogton, They sleo prepare and
Sie cavests, procare design patetits, tradomarks, and re-
fasmes, sttend to rejected cases (prepared by the inveator
or other sttoroeys), procure copyrighita, attend Lo Inter.
ferences, give written opinions on matters of infringe-
ment, faroiah coples of patenta, and, In fact, sttend o
every tranch of patent business both 1u this and in for-
elgn countries,

A spocial notice Is made In the SCIENTIVIC AMERI-
CAN of all tavemtions patented through this agency , with
the same sod realdence of the patentee. Patents are of-
tem soid, In part or whole, Lo persons sitractad (o the 1o~
veation by soch actice.

Patents obtained (n Canada, England, France, Belgiam,
Germany, Rossis, Proseis, Bpaln, Portugal, the British
Colonies, and all other countries where patants are
granted, at prices grestly reduced from former rates
Send for pamphiet pertalning epeciaily Lo foreln patenta,
which states the cost, time graoted and the requiremonts
or el country.

Coplen of Patents,

Persons deniring 88y patest tseced from 1€ Lo Novem-
per 2%, 1M1, can be supplied with ofielal coples at ros-
sonable cost, the price deponding wpon the extent of
Arawings and leagth of spocifcations

Any petent lesaed since November 71, 197, at which
time he Patent Omlcn eommencad pristing the drawliage
sod specitcations, may be bad by remictiog to thie of

e

A copy of the clalms of soy patent lesued tince 1506 will
b furnished for 1

When ordering coplen, plesse to remit for the saie 8
above, and state pame of petentes, ULle of investion,
sad date of patent

A pamopalet contaloing the laws and full dlre ctions for
ining United Bates putents sent free A hand
t edges, contalas 18

nhe
sommely bound lateresce Book, gfl
pages and many cogratiogs asd (el e mporia
patentee and tec hantic, and 1s & oseful handbook of ref
srence for everybody. Frice % centa, 1t .nns fres,

Address
MUNN & 00,
Pubiishers SCIENTIFI AMERICAY,
37 Park Rlew, N, Y.

at 1o every

QCRRW PROPELLERS, THEINR SHAFTS AND
FITTINGS, lllmmuu W. Pendred, M. E. An
ubln troatise,

sh ' nt pract lco. its advan~
mﬁ;‘n uco(eeu. \\'ﬂ @I Fln f ~

'“m\ {1} eon n tun~
UCAN 8

lb(' hul nl his ot co, lnd nf all nows mnn

TO INVENTORS

AND MANUFACTURERS

. rveiarg, b o
Lutensnnt Aumwml-mhnla New Yor”

F OW TO DUILD CHEAP BOATS. Ry Pad-
diefast. A series of articles showing how -n

e Clenerni Boger

person may balld & boat, with economy. Each article
aceompantied bty drawin - and disgrame, with m! nmc
dirgetions, dimeusions,

A ¢ Three I)ollnr Soowe.~Directions for cun
lmcllon‘ with 7 {llustrations, Contalned In BUIENTI.
Pll‘ MERICAN SUPPLEMENT, No. 35, Price 10cts,

No. 2, The Fee-Dollay Rmrmq SEQr.—~With fall di-
rections for cons! lgmllnn. 14 [Hustra Ium Contatned
In SCIENTIFIC AMERIUAN Hl PPLEMENT, No. 2%

No. 3. A Fowrteen-Dollar Safling SH{fF . —~With 14 1)-
lmlnnon }ull dlrccunn- tor l‘onllruﬂlun of boat,

r board, ete, Contalned In
:}(' ll.\;l‘lVlC A)lkRILAV \l I‘PL!'!(F\I’ No. 3. Price

con

1. A Deelee-Dollar Row Boat.—14 [1lustrations,
Innur‘(u the construction of a rmcntul ribbod boat,
Jight weight, Shows the method of securing good lines,
nnv to bend and arrange the m». dlmen-lnn- of all the
,u and afrections for constru in rull. ¢ nmu(nrd
Blhih‘l"ll'(c A)H'.RICAL =vm-u:| NT, N
Be abave numbers of sapplement 10 be had at this
omu and of all News Dealers.

SCHLENKER'S

Stationary-Die and Revolving-Die

Bolt Cutters.

THE BEST AND CHEAPEST MADE.
HOWARD IRON WORKS,

Baflale, \. Y
§F Send for Catalogue. g3

I ARVARD UNIVERSITY DENTAL

SCHOOL. The nul nr of this school begins
undaer the aew plan, 8¢, §76, and ends June 27,
I8, with a l'tC!ll of one week lt Christmas and another
In February, The teaching is consecutive through a
course of two vears, the lostruction of one year not
bcln{ in the pext; that of the first year bel
fdentical with mn of the Harvard Medical School a
by the same Professors ‘g‘thl plan, the amount of
Instruction given is donl:le ¢t of uny other nlrtcny den-
tal school. and at sligh { cost, For Informa-
tion, address THOMAS H. (.HA\DLER. Dean, 222 Tre-
mont Streot, Boston, Mas,

OGERS' TANNATE OF SODA DOILER

SCALE PREVENTIVE
JOS. G. HOGERS & CO., Madison, Ind.

§F™ Send for book on Boller Incrustation.

TTIUW”"J {RoN

BrAmS & GIRDERS

mmu«nolmuduw
t-lron

enl«h {n which the cotnpound welds betwoen the st

and danges, which have proved o objectionabl a ln the old

modc ol manufacturing,are entirely avoided. Weare pre-
0 Turnish all sizes ot terms a4 favorable as be

ubulned elsewhere. For descriptive it

Carnegle Brothers & Co., Unton Irou aum. ttaburgh, Pa.

e B freniir g 8

General Wood: Working Machin
:omm. SCHENCR’ swxs, Matteawan
or Catalogue

The Seieatifc American
REFERENCE BOOK.

A Bound Book of~l_i4 Pages, for 25¢.

On recelpt of 25 centa, wo send by mall, post pald, a
cony of o hinndsome MEtle bound Yolume e niiiod the Sor-
ENTIFIC ANEmioay  Rerpnexce DOOK, containing 144
pages lusiratod with engravings, and forming ouo of
the cheapest and most valuable books of © mul- need re-
ference over printed, Among Ite contents are
1. The Census of the United Siates, hs States,

Tereitories, and Counties, in Sl showing aiso the area

of the several States,
2. Table of Occupntions.—Showlng the principal oo-
copations of the people of the United States, and the
number of persons engaged Ineach occupation, Com-
nml rmm he last Census

Tuble qf Cities baving over 10,000 inhabitanta—Com-
plled from the Iast Coensus,
. The Patent Laws of the United States in foll,
With lnrrnmm flow to Obtain Patonts, Ofticlal Rulos
Costa, vtc.; Form for Applications for 'atents -n
i I'onm for Assignments, in whole and part
State, Town, ( Ollnl{*lnd Shop Rights: Di-

rections fow to Introdace and Sell Inventions; General
Principies applicable to Infringements: ‘yn-\;nl- of the
Patont Laws of Forelgn Countries, Costs, I'rocedure,
Rights of Employers and Employees {n respect to In-
yontions; State Laws concerning Patents
4. United "lml‘u 'l‘rml« .\lnrk ucﬁmmnnn. show-

ing the Trade Mark 1 in full th Directions for
I.rahlrmx: Trade Msrk- Costs, ete.

‘ States Lo yright l.uw for Labels, In
ful \\ l)lmuom. xxn'me-.

6. The Principnl Mechunicnl ‘lovrmrnu De-
scribed and tilustrated by 1% small dlagrams, of great
value to Inventors and Deslgners of Mechaniam,

7. Geometyy, an Applied to Practical Purposes, With

Mustrations,

8. The Modern Steam Engine.—~With engraving,

showing all the parts, pames, ete,, and a brief history

of the Invention and Progross of Steam Power.

9. Horse Power.~Stmple and plaln rules for Calcu-
u‘u‘r;, the Horse Power of Steam Eungines and Stroams
of Water,

ots.—Presentd engravin ¥ different
kdeol Hope Kuots, n?lb explan li(‘)nl as to tylng.

l], Tnbles of \Vcl‘bln and Meawnres.~Troy
Welght: Apothcearies’ nlvm Avoirdupols, or Com-
mervm Welght; French W rxfh“ United St ites Stand-
.\lworc Land Measure; Cublo Measure:
\; ¥rench Equare Measure; French
e, or Forid Measure; Meu\mng und by Welght,
'nh « ving of asection of the and & sec-
tion of French rule, of equal lcmh
12. \ alunble Tables
;‘ e of mr rloclty and Foro»of the Wind.
( Table of the Specific Gravity and W ll{h! per Cu-
rlc hoouw Cuble Inch, of the principal substances used
n t
(8) Table of the Heat-Conducting Power of varlous
etals and other Solids and Liquids.
[y lelc of the Mineral Constituerts absorbed or
removed from the Soll, per acre, by gifferent erops.
(5) Table of Steam Pressures and Temporatures.
(6) Tabje of the Effects of Heat upon various bodies,
melting polnts, ete.
llumo lnlomnliu.—Fom of Expan-
ont; small 5 ro of
bolle ropellors, ho bation, Tem<

The Tanite Co,,

STROUDSBURGC, PA,
EMERY WHEELS & GRINDERS

Machinists’ Tools.

Nrew and IMPROYED PATTERNS.
Bond for now (llustrated catalo

Lathes, Planers, ﬁn‘lls &e.

NEW HAVEN MANIYFA( T[RIN(J Co.‘
rw llnn-n, (,...,
M. SELIG Jl:!\lOll & €0,
Importers of American Machinery, ’Taoh, Aur‘cuunyﬂ
Implements, Wholesale and ll:mr'. Hardware and Ma-
chinery Merchants. Est'd 186,
LONDON, EXGLAND, Af and BERLIN, (.zmu"

PORTLAND CEMENT

BOMAN & KEENE'S., For Walks, Cisterns, Vounds-
tons, Stables, Celiary , Bridges, Reservolrs. Brewerios. ete,
I(rmu 10 cents for Practical Treatise on Cements.
!. MERCHA NT { 4. Co., 7 South St. Now York.

'I‘ HE CENTENNIAL INTERNATIONAL EX
HIBITION OF 1576.—The full History and Progres
of the Exhibition, maps of the noundl enmﬂ of
the bulidinge, news atd accounts of all the m Otable
objocts, are given \reek’{ln the N,II'.BTIFIL A)Wlu
CAN SUPPLEMENT erma, §5 for Lthe year; single 0o-
ples 10 cta. To be had at this ofice,and of all news agents.
All the back numbery, from the commencement on Jan-
uary 1, 1¥6, can be had. Those who desire to poOsses
comgm: and splendid Illustrated Kecord of the umrn
nial mition, -bould have the SCIENTIFIC AMERI.
CAN SUFPLEME

DAMPER A¥D LE
REGULATORS GAGE CO‘(;%IB‘.

MURRILL & KEIZER, 44 Holliday St,, Balt'

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

V. B, FRANELIN, V. Pres't. ], )L ALLEN, Pres
. B. PIERCE, Sec’y,

NOYE'S

{iiiacon
Picka, Wlur Wheels c{-
pted to four mull. saud r Catalo:

perature of ; To Akc‘hvln npcr' Coumuec:u‘or

various Substances; Friction, ov& ey
for Calculation: épecm frest xpulnoa Specific
gnvuy of uquldl. Bollds, Alr, and Gases; Gunpow-
—Pressure, and Horse Powerof; Lopyl Ink,
to Make; Heat, 1u Iwchnusl equivalen H
olecules of Matter, sizeand motio nmw Ligh
ning and Lightnin, hodo-nlunble informatio
f Bnl ¢ Exp nodn Amount of Power at present
telded trom Coal by bost lnu. Som:d—lu yeloelty
nnd nctlon. L Valueof Bralos:
rtles of Charcosl; It Wavoe: #peed of
hlectm Spark, ote. ; Yaluable ueclpu.
The scmx'nn(':* AHBI&CAN REFEBE‘XCE BOOK
ta all

ma Q‘«n
!r‘ and of the nndcr-tzu Sent by
receipt of the price.

MUNN & CO., Publishers,

Scientific American Ofice.
37 Park Row, New ¥ York.

NON-COMBUSTIBLE S8TEAM BOILER & PIPE

COVERING

wrTm “un SPACEY nn’novmxu'n
L Lrouh
2 oL T A o.

-b?l on Roofing, with the improved Whnr Asbestos
re Froof Loaunt for steep or fiat Roofs in
k-t.- O?Ihll. for old Lenxy l
t, for rep-l ng Leaks on
t? Tin Boofs, lromwork, &c.
colan-lor structural

2 b«uu Seenm kép“ n%lkoﬂ'l T 'w:cz::?; =

M
#.PII !‘i’qll. ro T

1o by ""“‘ .-‘"M‘, £e.
; 'vf OHNS 87 Maiden Lane.N.Y.,

Ior l‘nnpmru Price Lista, &c.
Pstentee ud Manulscturer.

Todd & Rafferty Machine Co.

MANUFACTURERS O J
The celebrated Gregne Varlable Cut- un Kngine, Lowe's
Patent Tubular and Floe Bopers, Plain Slice Valve Sta-
ilonary, Holsting, and Portable Engines. lkrﬂ'n of atl
kinds, Steam Pumps, M Gearlug, Shafting Sk,
Touw Oakum, Dagging Hope, Flax,and 4 Hem nhnchlnery
Agenis for the Now Haven Manuotn unnf Co.'s Machin.
iat’s Tools, for Judson's Governors and Stop Valves,
Sturtevant Ino-rn. snd Differential Pulle mocn.
WAREHOOMS LIBEIN ) 5‘”“7, .Nl. YORK
WOIRKS, PATKESON, NEW JSERS

MACHINERY,

IRON & WOOD WORKING MACHINERY
OF EVERY DEBCRIPTION,

Cold Rolled Shafting.

HANGERS. PULLEYS. COUPLINGS, RELTING, &o.
&c. Fend for INastrated Ostalogur and I'rice List,

GEORGE PLACE,

OUeneral Agent for the TANITE CO.'A BOLID EMERY
WHERLS AND EMERY GHINDING MAUNINEIKY

121 Ubambers & 108 Hoade Bta,, N, Y, Oty

HOUS‘I‘ON
WATERWHEEL

Ve ow AN “m‘“l"‘.\
BING TON new Oy

HERRILL & WOLST 0!\

TRON WORKS.
Bruovy, WisConsm.

ATHE DOGS, EAFANDING MANDRELA urlH
s Clamps, 8¢ 1 tanulartored v
LeLOUNT 8o Ne Loy reduced Wy (vlln

YOOARDUS PATENT UNIVERSAL RCOES
J Thio l||ll~ hu rinding Hones, Oros, t-uul um

c racibles, Fire ln( vanos, Ol Cake, 'rml -.rn.
oru and Cob, wocn, Baufl, Bugar, anu llmnu.
.4| we., Cofles, Cood wnut, Flaxsoed, Ash oston, Mics,

ele.. sod whatever casnot ba grousd by other mills,
Also for Palota, Printen’ Isks, PFaste Hlacking, ote.

Paaycw Orrios-Lorner F and 7th mirecta, Wb

wa, D, C,

JONN W. THOMBON, mcosssor 1o JAMES BOOGANR-
DUS, corner of White snd Klm s, , Now Yore

WHIPP L E 'S
Patent Door IKKnob.

Awardod s Bronze Medal at the Amerfean lmmule Falr
for 194, Thc ua&eo 1 ** We consider this met of
fastent YOOR KNO! m: Froat Imm omuy-

of alde screws and mh
any thickness of Doors

TUHE I'ARKM" & “““ M1 ‘
Wost Moriden, Uonn. . urnt'gm%o i * Y.

Diamond Solid Emery Wheels.

Put r‘h—‘v#n'l = hl ”3 \m!‘ N.mnn: $12.5%0;

1522, 36,00, slaes at
pomon gﬂ i lfm ﬂnlw !mn !
are the - Eolid BEm Wheels. Give diam

In your order rorwheeh Eme! noqua M
ln in the world,  Addross Alﬁltle‘ﬁ ‘r\v“‘r {l
« Woonsocket, R. 1,

Portland and Keene's Cement

From (he best London Manufactarers, For sale by
JAMES mun ), 55 Heekman St , Ne' York,
A Practioal Treatlse on Cement furuished fo rn«au

Dlamond" -Carbon

shaped or Crude. furnished -ml et for l\onu Rocks,
Dressing M1l Burrs, Emery Wheels, Grindst ooc- Ilw
ened Steel, Oalendar Bollers and for u-tu\ Turn
Working Htone aud other hard substances ; 8150 o lazis n'
Dismonds, J. DICKINSON, 64 Nassau 81, Now \nvk

THE HEA L’I)T&'“SIS “c()
Patent Cent,rimﬁal

SRTICAL &

Pirat I’Vl‘_ml:mn .t”\r-‘ Oy vuu-l (N (“vnnu}‘lnd New

Awmerion T-n tute m:

PFerfoct satinfaction guaranieed, T choupest slmpl ent,

sirongpst, most eficient and popuiar Fum Iu -. m

emptying Dry-docks, Coffer-dams, oto.

“sper Mitis, Tannerion, 1»4 Vacturies b?l’..\ll l'l'ul’n

yery low, for “rn Llnl ltulflu‘, Tred mting, ote, Ilos-
y

trated ;-.\mpmu n-r 1,000 re onmn-u 1o u'lunl
owstomers l\ Clans patd i A
II'A D, SInC u & 00, l\cld-lnnmn. N X

N EWHPA l’ bR FILE,

B .
The Koeh Patest File, for sresarving
magatines, 3.4 ;Mm nas been mtl)m
and price ¢ ot abecribers to the BoIRNTIFY A..
luu AN ARG BCIRNTIFIO ANMERICAN SUPFLEMES T
|lh||\' 'uv.llu' oW pllflr oﬂl w b lnn|l°l Or §1.35 st Iho
u uvulll L aldos
(RS B RSl AT DA pldeny dmeariprion

oo har
nrry una who wis u In proserve the PApe £

IUIIN & CO,,
Ishors BCIENTIFIO AMENICAN

NOVE & SO%, 1 llnﬂllo. N, Y.

or
SCIENTIFIC AMERICAN]

FOR 18576,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTY-FIRST YEAR.

VOLUME XXXV.~NEW SERIES,

The publishers of the SCTENTIFIC AMERICAN
bog to announce that on the first day of July,
1876, 1 new volume commenced. It will continue
to be the alm of the publishers to render the con-
tonts of the new volume more attractive and use
ful than any of its predecessors.

To the Mechanio and Manufacturer

No person engaged (0 any of the meohanical pur-
sults should think of dolug without the Screx.
TIvI0 AMERICAN. Every number coutalns from
six to ten engravings of now machines and inven-
vons which cannot be found in any othor publica-

tion.

Tho SCIENTIFIC AMERICAN Is devoted to the
intorests of Popular Sclence, the Meohanie Arvts,
Manufaotures, fnveotions, Agrioulture,Commoroe
and the lndustrial pursuits generally; and it s val-
uablo and (nstructive not only in the Workshop
and Manufactory, but also in the Houschold, the
Libvmry, and the Roading Room. Each volume
contalng hundrods of Notes, Recelpts, and Suggoes-
tons and Advice, by Practionl Writers, for Work-
Ing Mun and Bmployors, (n all the various arta

TERMN OF SUNSCRIPTION e PORTAGE
PAID BY Us,

One copy Solentific Amerioan, one year
Ono copy Selentifio Amerionn, six months.
One copy Sclentific Amerioan,threo months
Onoe copy Solentific Amerioan und one copy
Solontifo American Supplement, both
for one your, post-pald. . ................ 7.00
The Sclontific Amorican Supploment
A weekly paper, uniform in sise with the SCuex-
TIFIO AMERIOAN, butl & distinet publication. It
contalns working dmwiogs of works,
and slaborate troatises on overy branch of Sclence
and Mechanlos, by ominont writors, at home and
abrosd. An llustmated cover protects tho hands
somoly printed shoots.  Frice, $5.00 por annum
Slogle coplos 10 oents,
Romit by postal order, draft, or expross,
Addross all lettors und mako all Post QMoo ors
dors and drufts payable to

MUNN & CO

37 PARK ROW, NEW YORK




