A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY AND MANUFACTURES.

Vol. XXXIV.-No.
[NEW SERIES.)

"]

NEW YORK, FEBRUARY 26, 1876.

$3.20 per Annum,
[POSTAGE PREPAID.]

IMPROVED PUMPING ENGINE FOR WATER WORKS.

We illustrate herewith one of the smaller sizes of an im-
proved duplex pumping engine for water works, manufac-
tured by Messrs. Dean Brothers, of Indianapolis, Ind. The
steam cylinders are 16 inches in diameter. water cylinders 10
inches in diameter, and the stroke 16 is inches. The machine
is capable, we are informed, of delivering 1,000,000 gallons
in 24 hours; or when connections are made with hose to dif-
ferent hydrants, it will throw four 1} inches streams to a
hight of 130 feet, which is sufficient for towns with from
5,000 to 8,000 inhabitants. The manufacturers construct
much larger engines of the same description, capable of de
livering 6 000,000 gallons in 24 hours, or throwing twelve
fire streams from the mains, all working equally well in con-
nection with the reservoir, the stand pipe, or the direct pres-
sure system of supply. Steam is used expansively, and the
larger engines are provided with adjustable cut-offs. The
crank shafts are connected together by a coupling, and the
cranks are set at right angles to each other, so that they may
run very slow without stopping, or may maintain a high
gpeed without injury. All bearings have large areas, and
have means of adjustment in case of wear;the water cylin-
ders are lined with copper; the valve seats are made of gun
metal with noiseless rubber valves, and the larger sizes of
pumps have hand holes for examining or removing the valves.
The piston rods are of steel, and the water piston rods are
covered with brass. The crank shafts are made of hammered
iron, the crank pins of steel, and the cranksof cold blast
charcoaliron. Every part is made of the best material, care-
fully fitted. All the pipes are carried under the floor, as
shown. The steam supply pipe is carried into the bottom
side of the steam chest, and the exhaust pipe leads down be-
tween the pumps. The suction pipe, which is brought up
between the water cylinders, has a vacuum chamber attached,
which is represented between the wheels.

DEAN BROTHERS' PUMPING ENGINE FOR

All the pipes being out of sight gives the engine room a
very neat appearance and insures a dry floor. In front of
the steam cylinders are threethrottle valve stands, the cen-
ter one is for running the pumps duplex, the others are for
running them separately.

An important feature of this duplex pump is that it may
be converted into two single pumps by uncoupling the crank
shaft, which can bedone very quickly. By closing the valves
on one pump, the other may be run alone. This is a point of
considerable advantage, especially where divect pressure is
used, as the supply would be interrupted if the engine were
stopped for a few minutes, and a fire might occur at the
very time the engine is at rest.

We learn that this machinery has been in constant opera-
tion at Union City, Ind., night and day, for over two years,
without stopping, and has never cost a dollar for repairs.
‘The supply is there kept up by pumping directly into the
mains, and in case of fire the hose is attached to the hy-
drants.

The following cities are also using the duplex pumping en-
gines, which furnish the entire supply of water forfireand do-
mestic purposes : Peoria,Ill. ; Alton,Ill. ; Charleston, Ill ; Bra-
zil, Ind. ; Attica, Ind. It is claimed that the engines in Peoria
are showing a saving of 35 per cent in fuel over the machines
previously used. And in all the other cities the machines
are working with great economy, no fire engines being em-
ployed, the hose being attached directly to the hydrants.
The manufacturers (whose address isat junction of Delaware
street and Madison avenue, Indianapolis, Ind.), also make an
excellent variety of steam pumps for general purposes.

Are Nitrites in Water Caused by Bacteria?
It has generally been supposed that, wherever nitrites
were found in spring or well water, they were formed by

the oxidation of the ammonia.

Mensel has recently proved

|
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that, in many cases at least, the nitrates were converted into
nitrites through the action of bacteria. The following facts
sustain this theory : Well water containing no ammonia, and,
when fresh, no nitrites, but some bacteria, after standing a
fortnight gave the reaction for nitrites. In this case, the ni-
trates were the only nitrogenous compounds in the water
when it was fresh. Salicylic, carbolic, and benzoic acids,
alum and table salt, in short all antiseptics and antizymotics,
hinder or retard the formation of nitrites. Water containing
nitrates, did not, in the presence of bacteria, produce nit-
rites; they appeared in from 2 to 14 days after adding some
carbohydrate, as sugar, gum, or starch. A fewother car-
bonaceous compounds convert nitrates into nitrites, but slow.
ly and weakly. Antiseptics stop this decomposition.

Freshly distilled water, boiled with sugar and saltpeter,
and sealed up while boiling, contained no nitrites after
standing for weeks, because no putrefaction can take place
without bacteria. Putrefyingalbuminous substances, brought
into contact with nitrates, yield nitrites.

‘We do not get a correct view of the decomposition going
on in wells rich in saltpeter until we look upon the nitrous
acid as the direct product of decomposition. The decompo-
sition of cellulose by means of bacteria, in the presence of
nitrates, proves that saltpeter is not only direct food for the
plant, but, owing to the oxygen in it, performs an important
function in the soil. The decomposition process above de-
scribed is a very extensive one, and elucidates the decay of
plants, as well as many other operations in factories. The
alkaline nitrates by themselves are not so easily reduced;
and if, nevertheless, the microzoa employ their combined
oxygen for oxidation, there is an important difficulty in
regard to the power of bacteria, because on the one hand
they produce oxidation, on the other they deoxidize.

This fact may lead to a new method of combating diseases
which are related to bacterian organisms.
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WHAT THE COMING MAN MAY BE.

Clever writers have frequently amused themselves and
their readers by forecasting the future, and prognosticating
the condition of humanity centuries hence. They have ma-
terialized, so to speak, the dreams of to-day, and pictured
human life as it might be were those dreams fulfilled. In all
these Utopias, however, the people, though better morally,
more happy socially, more fortunate politically, and more
powerful through easily predicted increase of knowledge,
are yet substantially the same as the people of the present.
It is assumed, apparently, that the future progress of man
is to be measured by changes in his condition, not by changes
in himself: that, supposing progress to go on in the future
as in the past, the men of 5876 will differ from usin their
personal development.

A writer of sufficient knowledge and liveliness of imagin-
ation might plan a more marvelous and, it is hardly too
much to say, more probable Utopia from the standpoint of
psychical rather than material development, picturing a time
when the average man will be intellectually as superior to us
as we are superior to the less developed man of five thousand
years ago. That there has been a similar increase of human
brain power during the past few thousand years is as certain
as that there was a steady increase of brain bulk throughout
the animal kingdom during the geological ages just preceding ;
and there is no physiological or other reason for believing
that man may not go on perpetually increasing in mental
power.

Measure the intellectual gulf between the Australian sav-
age, barely able to count his fingers and having no numerals
above two, and a Newton or a La Place, or even the average
man of to-day: then suppose the whole race advanced an
equal interval. Imagine a race of men so intellectual that
the average man would be a Michael Angelo! The basis for
such an estimate of the powers of the coming man is found,
strange to say, in certain idiots.

Idiocy is commonly marked by the non-development of
the physical powers, but sometimes by the non-develop

ment of all but one, in which cases a single faculty appears
to receive the whole of the force evolved, and to develop
enormously at the expense of all the rest. Thus we may ac-
count for the marvelous power in one direction shown by
idiotic prodigies like Blind Tom, whose psychical power is
wholly musical. The idiot painter known as Cat Raphael
illustrates the same perversion of force in another direction.

[Te drew and painted cats and kittens of every sort, shape,
and shade, in every possible position and condition, and
painted them wonderfully well, yet could do nothing else.
In like manner we have calculating idiots, able to make the
most elaborate calculations almost instantly but utterly un-
able to explain the mental operations involved. Other idiots,
without reference to clock or watch, and without conception
of the object or meaning of divisions of time, are able to tell
the hour and minute at any time, night or day. Still others
show an extraordinary development of verbal memory, unac-
compavied by other mental power. Though unable to read
or to understand the meaning of many words, they will re.
peat by sound hundreds of verses, lists of words, everything,
in short, that they may hear. Then there are historical pro-
digies, who, though ignorant of history in any just sense, can
give the date of every great battle or other event, repeating
them as isolated facts, devoid of interest and meaning Sim-
ilarly there are mechanical idiots, or rather mechanical gen-
iuses who are idiots in all other directions. A few years ago
there was exhibited in England a beautiful model of a ship,
pronounced by competent judges to be a perfect specimen
of naval architecture, every detail being proportioned and
finished with the nicest exactness. It was made by the im-
becile son of a gardener in an interior county. Up to that
time, it is claimed, he had never seen the sea or a ship, his
pattern being a printed ship on an old pocket handkerchief.
When his work was nearly finished, he visited a dockyard,
and made a few changes in his work. Four years were spent
on this, his second attempt at shipbuilding, his first having
failed through ignorance of the fact that wood could be bent
after immersion in hot water, a trick which he is said to have
discovered by himself. He was taught to copy drawings,
which he did with surprising exactness; yet after all, at the
age of twenty-four he was described as a small headed, large
pupilled idiot. So we might go over the whole list of human
faculties, finding illustrations of enormous developments of
each combined with the total lack or non-development of all
other mental powers. The entire force of such individuals
seems. as we said, to be turned into a single channel.

Imagine an organism capable of sending an equal amount
of force to each and all the faculties: a type of humanity in
which the average man should have the memory of some
idiots, the swift and certain calculation of others, the lin-
guistic, musical, constructive, and artistic faculties of
others. Such a type of man is by no means impossible, by no
means improbable. There have been prodigies in memory,
in calculation, in music, in inventive power, who were up to
the average in all other directions. However excessive the
development of their faculties in one direction, it did not
greatly impoverish them in the rest. And as, during the
milleniums past, the human race has been slowly lifted from
the low intellectual level of prehistoric savages, so we may
reasonably infer that the race will go on increasing in men-
tal power, until those prophetic hints of what man may be
are all achieved and overpassed.

A MAN’S WORK,
How best to utilize human labor, and at the same time to
produce the least fatigue, is one of those interesting prob-
lems in industrial mechanics which every inventor of ma-

chines based on man power as a motor is called upon to
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consider, and to which every employer of men for the sake
of their brute muscular strength is obliged to give some at-
tention. It is a common error tobelieve that, in order to pro-
duce a given amount of work,a man always expends a given
amount of power, and to recognize this is the first step
toward a correct estimation of a man’s muscular capability..
Appropriate rests are absolute necessities to the human ma-.
chine, and it is by intermittent, not continuous, effort that its
best work is produced. One man laboring ten hours and
taking intervals of repose will produce more force and ac-
complish more work with less fatigue than another 1la-
boring eight hours with shorter or less frequent rests, the
actual time spent in working in both cases being equal. But
on the other hand,during the periods of absolute work regu-
larity is a necessity, a fact clearly shown by the govern-
ment of soldiers on long marches, where the drum to which
the feet keep time is a wonderful agent for repressing fatigue,
simply because it ensures regularity of motion. So also in
rowing in a long race experience has proved the advantage
of a clockwork regularity of stroke with a brief breathing
spell between each pull. In fact it appears that men will
naturally fall into this cadence, as witness the blows deliv-
ered by laborers with sledge hammers upon rock drills, and
the peculiar timed ‘‘hup” which each will aspirate as his
implement falls, or the tendency which sailors have to break
into a cadenced singsong when pulling a standing haul on a
rope. A more curious instance in this same regard is found
in the power of dancing ; nothing but the repeated rests and
the regular movements will explain the ability of women, to
whom ordinarily a walk of amileinlength is a severe task,
to dance during a period of five or six hours, and this at a
time when Nature is most exhausted, owing to deprivation
of sleep.

The best application a man can meke of his power is
through his legs, for the muscles of those members are not
only absolutely but relatively stronger than those of the
arms. In other words, after work, the fatigue produced in
both sets of muscles being equal, the leg muscles will have
performed more useful labor than those of the arms. And
further, the nearer we imitate a natural movement the better
do we apply the power, therefore a walking motion of the
legs, at a velocity equal to that of an ordinary gait, and ap-
plied to levers, is probably the most efficacious application of
human force for steady worlk.

As to the absolute power of a man, expressed in pounds to
be lifted or in similar terms, exact data are obviously impos-
sible, even foran average individual. An interesting series
of experiments were conducted on this subject some time ago
in France, and these, we believe, give a fair approximation..
The heaviest load a man of strength can carry for a short dis-
tance is placed at 319 pounds. All a man can carry habitu-
ally—as a soldier his knapsack—walking on level ground is.
132 pounds, and this is an extreme load, we should judge..
Or he can carry an aggregate of 1,518 pounds over 3,200 feet.
as a day’s work,under like circumstances. If he ascend lad-.
ders or stairs—as do hod carriers—then he can carry but 121
pounds continuously, and his day’s work caunot exceed 1,232
pounds raised 3,200 feet high. With regard to the effort and
the velocity which a man can produce by pulling or pushing
with his arms, it has been found that,under the most favora-
ble circumstances and for continuous work,an effect exceeding
from 26°4 to 33 pounds raised from 1'8to 2 1 feet per second
cavnot be gained, and this is equal to about ¥ horse power.

THE OIL RESOURCES OF AFRICA.

It is hardly possible to study the progress which has been
made during late years, inthe art of utilization of previously
wasted substances, without being impressed with the anoma.-
lous course which the world has followed, relative to the
vast natural products of Africa. To the economist the ques-
tion may well suggest itself whether an energy and skill akin
to that which scientific men have expended in discovering
sundry of these utilizing processes, if devoted to devis-
ing means for developing the resources of the great and al-
most unknown continent, would not haveyielded results far
more valuable to mankind in the increase of raw material
placed at its disposal. A striking instance is found by com-
paring the labor devoted to the extraction of fatty matters
and grease of all kinds—labor (including the long voyages of
the whaler, the sinking of wells in the oil-bearing earth, and
the manifold operations known to chemistry) dependent om
countless varying circumstances—with the fact that for
miles along the West Coast of Africa, extending between Cape
Blanco and St. Paul de Loando, there are vast forests of
palms, the oleaginous fruit of which has for centuries rotted
unused upon the ground. The palm forests back of the
coast line between Cape Palmas and Elmina are said to be
practically inexhaustible ; and so also,in the neighborhood of
Fernando Po, immense tractsarecovered with the trees. The
total export of the palm oil to Englan 1 exceeds, it is said,
50,000 tuns, or a value of $10,000,000 per annum; but it
will readily be seen that this represents an exceedingly small
commerce compared to what might be the case were the
enormous resources fully or even moderately utilized. The
Fernando Po oil crop, as an example,seldom equals 400 tuns
per annum, although 4,000 might easily be produced.

The difficulties in the way of the development above in-
dicated are the unbealthiness of the country, and the mo-
nopolies controlled by slave dealers. One of the latter buys
the entire right to a large and valuable region by paying the
King of Dahomey $10,000 a year. The iniquity of this monopo-
ly is increased,says a recent writer,by the king binding all he
traders to give palm oil to this trader at a price fixed by thig
king himself, without reference to market prices. The pen-
alty of non-compliance with the king’s command is decapita-

tion. 'Rrade is carried on by the most primitive means. In:
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Bonny, which is now the greatest palm oil market on the
West Coast,the manila.a bronze coin from Birmingham,Eng-
land, not unlike a bracelet in shape and size, isthe current
medium for money, in Old Calabar, the currency is copper
wire and brass rods,about three fest in length and bent dou-
ble; on the Guinea coast, gold dust is used, and oue tribe
uses strips of iron tied up in bundles of eight or ten pieces.

The fruit from which the oil is obtained grows in the form
of a large cone, about the size of a man’s hat. It is covered
with long spines which protect the nuts, the latter being
about the size of a large olive and of a deep golden color. The
palm tree forests,in the midst of which most of the factories
exist,are said to be very picturesque. The trees,which tower
to an enormous hight, are as thick as it is possible for them
to be, forming in some places large and impassable clumps,
and in others opening in wide and tortuous vistas. The
trunks are often covered at the lower part with tufts of
lovely fern, the emerald green of whose long fronds, as they
droop gracefully to the earth,forms a beautiful contrast to the
somber brown of the trunks which they ornament. In the
open spots in the forests, the factories, mere collections of
huts, are built. In Dahomey, the nuts, when gathered, are
thrown into a trough formed by marking off a small area
about six feet square,beating down the earth to form a floor
and enclosing it in a wall about 18 inches high. Into this
receptacle the husks are thrown, to be trodden under foot
by women until the husks and the oil which exudes to-
gether form a kind of putty. The mass is then thrown into
vessels of hot water, when the oil rises to the top and is
skimmed off. In Fernando Po, it is the practice to let the
nuts rest in heaps until almost putrefied; hammering with
stones follows, and then simmering of the pulp in a kettle,
after which the women squeeze out the oil with their hands.
The men do not engage in the manufacture, their labor end-
ing with the climbing of the trees and shaking down of the
fruit. It will be observed that the outside of the nut only
enters into theé process. = The kernel separately yields a so-
called black oil, and forms the staple of a trade with Eng-
land, where the hard portion is subjected to the action of
powerful crushing machines.

Oil from the palm nut, is, however, by no means the only
fatty product to be obtained from rank African vegetation.
No one has ever estimated the vast resources of this descrip-
tion, which abound in the countries bordering on the river
Niger; and it is only in the shape of experimental and com-
paratively small exports that we get a glimpse of them.
From Senegambia and G uinea come Fouloncuma oil,used by
the natives for anointing their bodies, and for burning in
lamps, and Galam oil, a natural vegetable butter very much
used in Africa for preparing food. The castor oil [plant
grows wild with great luxuriance in Senegambia; and
throughout West Africa there is an immense yield of pea or
ground nuts, which already has given rise to a large com-
merce. In the northern part of the continent and especially
Algeria, there are enough olive trees to supply, if fully de-
veloped, the demand of all Europe. The province of Kabyle
is one enormous olive tree forest. The cocoanut palm grows
in immense forests in Zanzibar, where its fruit is exported
to France and England, for making stearine for candles.
The ¢richilia capitata on the Zambesi produces small black
seeds which contain a large quantity of solid fat. The
‘“forna” nut of Central Africa yields an excellent oil for
culinary purposes, and is cultivated by the natives. A tree
discovered by Dr. Kirk on Lake Nyassa also gives a rich
oil, which even the natives have not utilized.

There is no doubt but that in the gradual progression of
commercial colonies for the development of the resources we
have indicated, the most rapid means for opening up the
interior of Africa,will be found. Such expeditionslas that of
Stanley and of other isolated explorers,though they may add
to our knowledge of other resources, do nothing toward
their utilization, but rather only show us how great is the
task which civilization sooner or latter must accomplish, in
overcoming the natural obstacles of a neglected continent.

ANOTHER NEGLECTED INDUSTRY---MUSHROOM RAISING.

‘We have never been able to understand why mushrooms
are such an expensive delicacy in this country. Every va-
riety of the toothsome fungus—even the Italian mushroom,
the most delicious of all—grows wild in our pastures or can
be raised in our climate with very little care. And yet,
those who most use mushrooms, the hotel and restaurant
proprietors, buy the French canned goods, save for a short
time in the autumn when a small supply of fresh mushrooms
are obtainable. French mushrooms cost all the way from 50
cents to $1 for a little can, at retail; and to buy a small
bhasket of fresh mushrooms, even in our large markets, is
rather to overtax the average pocket. Still we have picked
them by the pailful in Connecticut cow and horse pastures;
but the natives looked askance at our eating them; and as
to cultivating the ‘¢ toadstools,” the idea to their mind was
preposterous.

Now, with all due deference to our excellent farmers who
think as above, we venture to affirm that, if a few of them
would set about this cultivation on a large scale, and offer
the products in the cities, they would find a ready sale, and
realize quite a large profit. Occasionally a florist makes a
mushroom bed in his greenhouse, and lovers of the delicacy
sometimes cultivate it in a small way in their conservatories
‘and cellars; but with the exception of the effort made by
the late Professor Blot, that prince of French cooks, who
came to this country as a missionary to reform us from dys-
pepsia-breeding pie and fried meat, we know of no attempt
being made here at their cultivation on a commercial scale.
The professor built wooden structures under ground, and
they decayed ; then he grew tired of his project and let it

die through neglect, before any of its results, good or bad,
could be seen. Near Paris, Blot had seen immense cases,
from 20 to 60 feet in depth, filled with musbroom beds, the
length of all of which beds together in one year aggregated
over 21 miles; and he knew well that often a single building
stone quarry, in the excavations of which the beds were lo-
cated, sent 3,000 pounds of mushrooms daily into the French
metropolis. No wonder, then, seeing the utter absence of the
fungus from our markets, that he perceived an opening for a
lucrative business in its cultivation.

The reader who may wish to try mushroom culture in a
small way—which he had best do as a beginning—will find
his cellar, if he dwells in the city, or any convenient out-
house, if in the country, a suitable place for a few beds.
The material required is horse manure, which must be
sweated by gentle and careful fermentation for a week or a
fortnight, until most of the rank straw and grass is decom-
posed. Turn over the mass every two days, and by the end
of about a fortnight it will be partially fermented, no longer
offensive to smell, and in fact sweet enough to be placed in
the cellarof a dwelling. An average depth of a foot or eigh-
teen inches makes a good bed, which should be about a yard
wide, with its contents well packed. The shape is imma-
terial. It is useless for the cultivator to prepare his own
spawn, as it can be purchased very cheaply from nursery-
men, at from 15 cents to 25 cents a pound. The quality, how-
ever, is important. Good spawn can be told by the minute
whité threads which permeate it in all directions, and these
should not betoo far developed. A reliable dealer will have
the right kind. The spawn is first brokeninto bits about 13
inches or soin cubic contents, care being taken that each
piece has the white threads running through it. These frag-
ments are planted in the manure at a depth of 3 inches, and
placed about 4 inches apart. Then the bed is firmly ram-
med down with a spade or mallet, and about ten inches of
good loam packed hard and smooth on top, the surface lastly
being covered with hay or straw. Care should be taken
that:t;he cellar or outhouse selected is sufficiently sheltered, so
that a constant temperature of from 55° to 60° Fah, is main-
tained in it. The mushrooms will appear in about six weeks,
and the beds will bear for from one to three months, accord-
ing to the quality of spawn, strength of manure,etc. Water
only about once a fortnight and then sparingly; the tempera
ture of the water should not be below 60° Fah.

In plucking the mushrooms pull out the stalk, as, if left,
it is liable to decompose and injure succeeding crops. In-
stead of beds as described,the manure can be packed in boxes
or tubs to within 2 or 8 inches of the surface,and loam added
above. The difficulty with box culture is, however, that the
heat does not remain constant, though this may be compen-
sated for by plunging the boxes up to the rims in decompos-
ing manure during the preliminary stages of the growth
within. Mushrooms have been grown well on a warm shelf
in a kitchen, and excellent crops have been obtained from
beds made on shelves in a stable where the heat of the
animals supplied the needed warmth. In summer it is only
necessary to make a bed in the coolest and shadiest portion
of the garden ; this should be covered,to keep it moist and to
protect it from the ravages of rats, mice, and snails, all of
which will greedily eat the young fungus.

There are some valuable treatises on mushroom culture
extant, from which those who contemplate extended cultiva-
tion can obtain full instructions. The cultivation, however,
is so simple that very little skill is required to conduct it.

Some years ago, the Royal Horticultural Society, in Eng-
land, made strenuous efforts to popularize the mushroom, and
offered prizes for collections of fungi, and gave numbers of
excursions and dinners in which the mushroom was substitu-
ted for meat. But little success attended these efforts, main-
ly on account of the difficulty found in distinguishing the
genuine and safe mushroom from the dangerous and poison.-
ous fungi, and also on account of a popular prejudice which
looks upon any fungus as a mere sign of noisome decay. Of
course when raised from reliable spawn, danger from eating
the mushrooms is not to be apprehended; but it is unsafe
to collect from pastures fungi for edible purposes unless one
is familiar with the subject.

CAN WE PROTECT OUR BANK VAULTS?

Seven armed men recently entered the house of the cash-
ier of the Northampton National Bank, at Northampton,
Mass., and compelled that officer at the muzzle of the pistol
to reveal the combination of his safe vault. Then they
bound and gagged him and his entire family of seven per-
sons, quietly waited until the bank’s night watchman had de-
parted, opened the vault and safe, and stole $750,000 in cash
and securities. The annals of crime can show few more au-
dacious robberies than this, nor do we know of one which
has excited a wider spread feeling of insecurity or a more
general distrust of all modern burglar-proof devices. Cer-
tainitis that no lock, however intricate, is safe so long as the
means of opening it is in the hands of any one person; for
no man, however brave, can withstand the persuasions of a
night attack on his family and of a cold pistol barrel pressed
against his temples in order to make him hand over his keys
or divulge the informationdemanded. It may well be asked
if seven men can plan and successfully carry out such a
scheme, whether twice seven men could not perpetrate even
a more gigantic robbery; and when we consider the matter in
the light of the elaborate precautions taken by the thieves
and their intimate knowledge, which they spend weeks in ac-
quiring, of a marked point of attack (all detailed recently by
a convict captured in a similar undertaking), it is but natural
at first to doubt the safety of any bank or strong box. But
on the other hand, it is reasonably certain that, if the North-

ampton bank people had been as vigilant as the thieves, the
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robbery could not have occurred; and it seems to us that, if
the means which Science offers for protecting our valuables
were fully used, such robberies wonld be impossible, or at
the least be very difficult, of perpetration. Suppose, for in-
stance, a chronometer lock had been in action on the North-
amption safe. Then what would have availed the binding
and gagging of the family of the unfortunate cashier, and an
assault on his person, since he would have been as power-
less as the thieves to enter the stronghold? At a certain time
enxt day, when all the employees of the bank would be at
their desks, the safe could be opened ; until then, if properly
made, nobody could stir its doors. Rendering it the duty
of two bank officers, one as a check on the other, to assure
themselves that that lock was in working order at the last
thing before closing the bank for the night, would prevent
any tampering with the mechanism ; and should the lock be
inoperative, the very circumstance would instantly suggest
extra vigilance during the night and until the difficulty could
be remedied.

Another safeguard is found in never trusting the means of
opening the safe to & single individual, a plan frequently
adopted in banking institutions in cities. There might be,
for instance, three locks to a door;and the key or the com-
bination which throws back each could be in the possession of
a different officer, so that no one of the trio could enter alone.
Tbis would necessitate the robbers intimidating three per-
sons instead of onme. Or the knowledge of a combination
might be kept a secret, by the president, for example, and the
cashier possess only a key to be used in connection with the
combination.

There is much safety to be found in properly constructed
electric devices. Why, for example, has not somebody in-
vented a thief catcher—a couple of metal knobs which
must necessarily be turned in attempting to open a door? At
night, lead a powerful interrupted battery current to those
knobs. When the burglar grabs them they will grab him,
for he cannot let go, as every one knows who has tried to re-
lease the handles of the simple magneto-electric machines
from which itinerant scientists at country fairs offer to ad-
minister shocks for a penny or two each. The burglar, be-
sides, will get so thorough a shaking that he would convert
himself into an alarm, and yell loud enough to awaken any
somnolent neighborhood. Electric wires might be laid from
every door in the bank to convey an alarm, say to a police
station or any other desired point;and if those wires were so
placed that cutting them in advance could quickly be told
through the breakage of the circuit, tampering with them
could be found out in time and proper precautions taken.

It has been suggested that the next advance of the thieves
will be a day attack on a bank, through the use of an ex-
ploding shell tossed in among the clerks, and a rush for the
funds in the confusion. For this, the only remedy appears to
be constant watchfulness, or the encasing of the people hand-
ling money in a separate armored room, and not dividivcg
them by a mere wood and glass partition from the crowds
which often congregate outside the tellers’ windows. We
have some banks in our mind whose counting rocms are very
poorly suited to withstand an attack of the above kind.

We think that there is abundant ingenuity in this coun-
try to provide means of frustrating the smartest and most
audacious of burglars; and that if inventors will set about
it, devices much more efficacious even than those which have
occurred to us can be produced. At any rate it is hardly time
to suggest the abolition of banks, as does a daily contempo-
rary of this city,and thus admit that we are outwitted by ras-
cals, until we have seen what the inventors can do, and cer-
tainly not before we have fairly tried the safeguards with
which we are already provided.

o
A

REMARKABLE PUMPING ENGINES.

We publish in this week’s SCIENTIFIC AMERICAN SUPPLE-
MENT (No. 9) two pages of engravings illustrative of the re-
markable steam pumping machinery, lately completed at
Hammersmith, England, by Messrs. Gwynne, for the drain-
age of the Ferrara Marshes, Northern Italy.

The tract to be drained covers an area of 200 miles. The
machinery we allude to is calculated to discharge 456,000
gallons of water per minute, or 656,640,000 gallons per day;
being about six times the capacity of the Croton Aqueduct of
this city, which is able to deliver 110,000,000 of gallons per
day. The water delivered by these remarkable pumps forms a
stream 103 feet wide and 4 feet deep, having a speed of two
miles an hour; one day’s delivery would fill a reservoir one
mile square to a depth of 83 feet 9 inches. In view of the
completion and successful operation of gigantic and economi-
cal machinery like this, the drainage of the Zuyder Zee, in
Holland, which is about to be commenced,is rendered a com-
paratively easy task. The Zuyder Zee area to be drained is
759 square miles. Splendid models of the abovementioned
machinery are to be exhibited in the British department of
the Centennial Exhibition.

Improved Lantern Galvanometer.

In the arrangement recommended by Professor Nipher, an
astatic system of needles is used, supported by silk fiber.
The distance between these is four inches, and the system is
placed over the lens of a vertical lantern. The image of the
lower needle is thrown upon the screen. The upper one is
out of focus and is invisible. The needles are deflected by
two coils situated on each side of the upper needle, and out
of the field of view. The distance between the coilsis va-
ried to any desired extent to adapt the instrument to the dif-
ferent currents. The connections are such that the instru-
ment can be instantly used in measuring electrical resistan-
ces. The resistance can be diminished in working with the
thermo-currents,or increased with ordinary galvanic currents.
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NEW AUTOMATIC FEED WATER PURIFIER.

Mr. H. Paucksh, in the Zeitschrift des Vereines Deutscher

Ingenieure, describes a new feed water purifier for steam
boilers, sectional views of which are presented herewith. It
consists of a cylinder, @, Fig. 1, which extends nearly the
whole length of the boiler, and which is secured in the cover,
¢, of the passage, b. Arrangedalong the top of the cylinder
is a series of tubes, d, vertically disposed, and of such a hight
as to have their upper extremities level with the top row of
boiler tubes. The last tube, f, Fig. 2, is carried somewhat
higher, and differs from the others in having an open orifice,
the latter having their apertures partially closed by a perfo-
rated cover. All the tubes, d, are secured in the cylinder by
cast iron riveted rollers, 7, and washers of wrought iron, ¢.
This arrangement admits of the easy insertion of
the cylinder through the passage, b, while the
tubes may be attached or removed by entering
the boiler after the cylinder is in place.

The feed water passes in by the pipe, ¢, and
rises in the tubes, d, after filling the cylinder,
escaping at the orifices of the tubes, and gradual-

12. We want ten people where there is but one all over
this fertile valley to eat our produce and save the millions
annually expended in shipping it away. — Hngineering
News.

Cosina,

Thisis the name given to a curious new dye prepared by
Dr. Caro,of Stuttgart,Germany. Whenphthalicacid, obtained
by the oxidation of naphthalin and resorcin, which is pre-
pared by heating assafcetida with alkalies, are heated to-
gether,a fluorescent substance is produced. From the latter,
treated with reducing agents, fluorescin, a colorless base
isderived. The new dye stuff is produced from fluorescin
by treatment with bromine in combination with potash, and

English Grease Butter.

The butter and cheese dealers of this city, who opposed
oleomargarin in the markets on the alleged ground of its
being used as an adulterant for genuine butter, instead of
its being sold on its own merits, will seem to most people
ultra-fastidious beside their English and Scotch brethren,
who have permitted the existence of such an establishment
as the Glasgow News recently has unearthed, That journal
discovered a trade circular issued by a firm established in
Leith and Glasgow, offering to reclaim old butter, however
foul, and to return the same increased in weight, ata cost of
$1.87 per cwt., in casks. Reporters, personating customers,
prepared for treatment a sample of the following delectable
mixture : A Coleraine butt of grease butter, sold for lubricating
purposes, was purchased, and there was incorpo-
rated with it a small quantity of Russian tallow,
some of which had passed through the printing
office machinery, and had absorbed particles of
blacklead and mineral oxides from contact with
the bearings of the shafting. A common tallow
candle, from which the wick had been removed,

ly fills the boiler. During this time it becomes
heated, and the impurities settle at the bottom of
the cylinder. To remove the deposit, a pipe, 7%,
the lower part of which is channeled, and which
has a valve, g, on its forward end, is placed near
the lower part of the cylinder. On opening the
valve, g, the pressure of steam in the generator
forces out the contents of the tube, together with
a quantity of water, which last is, however, com-
pensated for by the supply which enters from the
vertical tubes, d. The last tube, f, through its
having an open upper orifice for the admission of
steam, serves to augment the force of the cur-
rent which, on the evacuation of the deposit, is
produced in the rear part of the apparatus, and
to render the same aniform through the tube, 4.
At the same time the tube, f, acts as & kind of
safety valve in case of obstructions choking the
other tubes.

0> -
New Industries Wanted.

‘We want in the Mississippi valley the initial
step towards the following new industries of her
people:

1. Linen manufacture, to save the flax now wasted, also
to save the $25,000,000 annually sent abroad for linen goods.

2. The growth of sugar beets and their manufacture into
sugar, to give employment to our people at home, and save
the $100,000,000 in gold now paid to other nations for sugar.

8. The manufacture of earthen, stone, and china ware, to
save the $10,000,000 annually paid to foreign nations.

4. Leather manufacture, gloves, etc., to save the $10,000,-
000 of gold sent abroad.

5. The manufacture of silk, to save $25,000,000 in gold
annually sent to France.

6. The manufacture of watches, watch movements, and
materials, to save the $3,000,000 in gold annually paid for
these things.

BE N

its solutions in alcohol are of a delicate rose color in trans-
mitted,and a pure yellow in reflected,light. The shades pro-
duced on wool, also on silk, resemble those of cochineal. On
silk, the dye shows red or yellow according as the fabric is
viewed. The material is now very expensive, being worth
$100 a 1b.

&
o

American Potatoes Abroad.

The Journal of the Royal Agricultural Society, of late is-
sue, contains a valuable article, by Mr. H. W. Bates, F.S.L.,
on the Colorado potato beetle. Mr. Bates thinks that the
introduction of the pest into England is not at all probable,
and doubtless the opinions which he advances will do much
toward removing the uneasiness felt regarding, as well the

PAUCKSH'S FEED WATER PURIFIER.—Fig. 1.

restrictions laid upon the importation of, American potatoes

was also added. The compound and the tallow
candle were carefully melted into the grease but-
ter; and notwithstanding the offensive character
of these additions, the butter was so decomposed
as completely to disguise them. Thus prepared,
the firkin was sent to the works, with a request
that it be turned into ‘‘lumps of a bright yellow
color, for sale in the English market, and with a
stubble-grass smell.” The firm characterized the
sample as very bad, but promised to do their best
with it. In the course of a few days the butter
was returned re-converted, its weight on return
being 513 1bs., against 473 1bs. when sent for
treatment. Were it not for some mineral parti-
cles discovered on strict examination, it would
hardly have been possible to have identified the
sample, so remarkable was the change in the
whole composition. These statements are veri-
fied by the city analyst, who described the origi-
nal butter as ‘‘in the last stage of rottenness,
having a disgusting odor, covered with green
mold, and maggotty.”

It was found that the establishment was doing
a large business and producing 3,920 1bs. daily, which wag
sold over the entire kingdom. What the treatment consisted
in is not explained. Oleomargarin at least was clean, and
its ingredients, so far as our examination extended, were
pure.

A New Crystallized Hydrate of Hydrochloric Acld.

There is an abundant crystallization produced in hydro-
chloric acid at —13° Fah., when a current of nearly dry hy-
drochloric acid gas is passed through it. The authors de-
duce s new way of making a freezing mixture by mixing 2
parts of snow with 1 part commercial hydrochloric acid.
The temperature obtained will be —25°6° Fah, By previously
cooling the acid to —5° or —4° Fah., a temperature of —31°
Fah, will be reached. This is difficult tomaintain, but —13°
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7. The manufacture of tin plate to save the $13,000,000in
gold annually paid out for them.

8. We want an increase in the manufacture of cotton goods
to help save the $30,000,000 in gold annually paid to sup-
port the people of other nations.

9. An increase in the manufacture of glass and glass ware,
to save the $6,000,000 annually sent abroad.

10. We want an increase in the manufacture of woolen
goods to give employment to our people and save the $50,-
000,000 in gold annually paid to support the people of other
nations.

11. We want an increase in smaller manufactures of all
kinds to keep the people employed and rich, and hungry for
the farmer’s products.

PAUCKSH'S FEED WATER PURIFIER.—Fig. 2.

abroad. ‘¢ American potatoes,” he says, ‘“ are imported into
Britain only for seed purposes, and in remarkably clean con-
dition. Newly arrived casks which I saw opened contained
not a particle of refuse, and no pellet of soil large enough to
contain a hybernating beetle.” If, however, beetles should
fly on board ship, in the harbor of New York, and find a
snug lodging for the voyage, they might fly off at Liverpool;
but even in this ultra-hypothetical case, Mr. Bates thinks
‘“‘there is little probability of their propagating and spread-
ing in this country.”

THE surest remedy for chapped hands is to rinse them well
after washing with soap, and dry them thoroughly by apply-

ing Indian meal or rice powder,
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or —15° Fah. may be steadily kept by successive additions
of snow and slightly cooled acid. —MM. J. Pierre and E.
Puchot.

THE black dogwood or the berry-bearing alder make the
best charcoal, willow ig next, and common alder third in
rank. Small wood of about ten years growth is in all cases
to be preferied for charcoal for making gunpowder. Alder
and willow of this age will be probably 4 or 5 inches in di-
ameter, dogwood about 1 inch.

THE kangaroo has been introduced on several large estates
in France, and is now hunted in that country as game. It
readily adapts itself to the climate.
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PORT’S IMPROVED WRENCH,

We illustrate herewith a new and simple form of wrench,
easily and swiftly adjustable, and so constructed as to insure
strength and at the same time
lightness. It is made of steel ;
but it is claimed that, owing
toits construction and the
small amount of metal there-
in employed, it is no more
costly than an iron wrench of
common form. Itcan bepro-
duced, we are informed, by
special machinery, so that the
corresponding parts of any
number of wrenches of the
same size may be interchange-
able.

The standing jaw is secured
upon two cylindrical columns,
A, which are rigidly held,
and which also serve as guide
bars for the moving jaw, B.
The latter is caused totra
verse by the screw, C; said
screw passes through a female
thread in the jaw, and is rota-

which its straight shank is
embedded, and f:2stened by
the nut shown at the lower
extremity. The arrangement
of the two columns or guide
bars is one well calculated to
give the tool strength and
stiffness, since, when strain
is applied, neither bar can
bend without the other also
bending ; and this is a condi-
tion which the construction
renders practically impossi-
ble., The screw acts as an ad-
ditional bar, re-inforcing the

others.

The device as a whole, as the engraving plainly shows, is
ingeniously simple, and it appears to be abundantly able to
withstand severe strain.

Patented November 30, 1875, by Mr. Henry Port, of Sta-
ten Island, N. Y, For further information relative to sale
of rights or of wrenches, address Mr. John A. Amrein, Sink-
ing Spring, Pa.

IMPROVED LATHING MACHINE.
Mr. Charles B. Trimble, of New York city, has recently
patented the apparatus illustrated herewith, the object of
which is to facilitate the operation of lathing buildings for

b Trg. L
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plastering. It consists of a case for holding the lath in po-
sition, and of a machine for clamping and taking up the lath
and placing them on the wall or ceiling,

Fig. 1is a top view of the clamp laid upon the first tier of
lath in the case, the left hand clamp being turned to clamp

ted by turning the handle in-
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one end of the lath, the other clamp being ready to be turned.
Fig. 2 is an edge view of the case and clamp, looking in the
direction indicated by arrow 1. Fig. 3 isa vertical section
of Fig. 1, looking as indicated by arrow 2, from the line,
z @ A isthe case, composed of bottom, B, and two sides, C
D, of square or rectangular form, and of sufficient hight to
contain one or more tiers of lath, arranged as shown in the
engraving. E isthe lath, which is about 4 feet in length,
about 1} inches wide, and § inch in thickness. These pieces are
arranged in the case in the position they are to occupy when
nailed on the wall or ceiling. The tiers of lathrest on hinged
bars, F, and are separated by the wedge shaped pins, G. On
the bottom of the case are two stationary bars, H H, over
which the other bars rest, as seen in Fig. 2. The lath, be-
ing thus placed in the case, are taken up by the clamps, and
laid upon the joist or studs, in the same position they occu-
pied when in the case. There are two sets of gripes, I I,
which are arranged to support each of the ends of the lath.
These clamps are attached to an oblong frame, J, and consist
of a series of buttons, K, Fig. 3, having shanks, L, which
pass up through the frame, and receive each an arm, m.
These arms are connected together by means of the flat bars,
N. The bars are attached to the central bars, O, to themid-
dle of whichare attached the handles, P, by means of which
the central bars, O, and the arms are turned. These bars,
O, and the handles, P, are placed in the middle of the oppo-
gite sides of the frame, J, so that the frame, J (with clamps),
will balance whenlifted. One half of the arms, m, of each
clamp extends outside and half inside of the frame, J, so
that when the handles are turned the arms are thrown in op-
posite directions, but so as to turn all the buttons, %, in one
direction, to either take up or release the laths. As seen in
Fig. 8, a tier of lath is supported by the buttons. When the
buttons are turned so that their sides are parallel with the
lath, the latter are released. Q are springs attached to one
or both sides of the frame, J, the ends of which bear upon
the separate pieces of lath to hold them in place. R R are
spring hooks to be used in lathing overhead, which engage
with the firrings on the ceiling for supporting the frame,
while the other end is held up by the bottom engaging with
the lath already on. ‘‘By means of this apparatus,” says
the inventor, ‘‘labor and time are saved, as the lath can be
laid very expeditiously, and the spaces between them are
made of uniform width.”
st B> 5
IMPROVED SUBMERGED CURRENT WHEEL,

The water motor illustrated in the annexed engraving is
intended to be entirely submerged, to be operated by the
action of the current or tide.

i
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Fig. 1 shows a cross section of the wheel, taken through
the line, @ @, in Fig. 2. Fig. 2 is a top view, with the cover
removed. A represents the shaft to which the wheel is at
tached, the lower end of which is designed to revolve in a
step in a simple frame secured in the bed of the stream.
The upper end of the shaft is designed to extend above high
water mark, and with it is connected the gearing to give mo-
tion to the machinery to be driven. To theshaft, A, atsuit-
able distance apart, are secured two disks, B, between which
the buckets, C, are placed, and to which the upper and low-
er edges of said buckets are attached. The buckets are ver-
tical, are thicker at their inner ends, taper to an edge at
their outer ends, and are curved, as shown in Fig. 2. The
inner ends of the buckets, C, do not extend quite to the cen-
ter of the shaft, so as to leave a clear space around the shaft,
A. With this construction, the water will enter at one side
of the wheel, andescape at the other side, giving it an im-
pulse both times, and will rotate the said wheel in the same
direction, in whatever direction it may be lowing.

Patented November 23, 1875. For further particulars, as
to sale of patent, etc., address Mr. John J. Hill, Hayden’s
Ferry, Arizona Territory.

The Scientific American in the Pulpit.

An esteemed correspondent, writing from St. Louis, Mo.,
states that, in one of the Catholic churches there, during an
interesting discourse upon the best methods of avoiding evil
influences and prowmoting practical goodness, the speaker took
occasion to caution his hearers against the reading of trashy
papers. ‘‘If,” said the preacher, ‘‘you want a first class
paper, get the SCIENTIFIC AMERICAN. The proprietors of
such journals are public benefactors.” To which, we have
no doubt, a quarter of a million of our readers will heartily

say: Amen.
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A SIMPLE FORM OF BLOWPIPE.

The simple method of obtaining a continuous self-acting
blast for blowpipe work, shown in our illustration, was de-
vised by J. Landauer,
of Braunschweig, Ger-
many, and described in
a late number of the
Berichte der Deutschen
Gesellschaft zu Berlin.
It consists of two spa-
cious bottles, A and B,
connected by an india
rubber tube, C. One,
A, is filled with water
and placed on a shelf
above the working ta-
ble; the other, B, is
closed by a perforated
rubber stopper, from
which a tube, D, leads
to the blowpipe, E, sup-
ported on a standard,
G. As the water flows
from A to B, the air in
Bis compressed, and a
jet of air is driven
across the flame of a
Bunsen burner, F.

With bottles that hold
7% pints each, a constant current of air of 0:016 inch diameter
is produced, which lasts for 10 minutes. At the end of this
time it is only necessary to reverse the bottles in order to
put the blast again in operation. With a convenient fall of
35 inches, a reducing flame may be obtained 315 to 3'50
inches long, and an oxidizing flame 27 to 3 15 inches long.

If bottles with holes at the bottom are not at hand, ordi-
nary bottles can be employed, connected by tubes running to
the bottom, like siphons. In thiscase the air must be sucked
out of the tube, C, before beginning to work. The flow of
water, as well as the current of air, may be regulated by
pinch cocks with screws, or even by a common spring clothes
pin. The advantage of this blast is that all the materials are
at hand in every laboratory.

IMPROVED BARBERS' APPARATUS,

We illustrate herewith two recently patented inventions
for facilitating barbers’ work, the first of whichis an im-
proved combination of shearsand comb. The device is the
invention of Mr. Samuel Nickerson, of Gallatin, Tenn., and
consists of a comb secured to the side of one of the blades;
and a guard or shield is placed between the blade and comb,
serving to govern the length at which the hair is cut, and to
present the same properly to the blades.

Fig. 1 represents a perspective view of the shears, and
Fig. 2 a side view of the same. A is an ordinary pair of

T

NICKERSON’S BARBERS’ SHEARS.

shears, and B is a straight hair comb, arranged outside of
and parallel with one of the shear blades, and secured there-
to at the inner end by two screw studs, @; and Cis a guard
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MAXSON’S RAZOR STROP.

plate, extending from the back of the comb, over which it is
clasped, inward to the edge of the shear blade, as represented
in Fig. 2. The parts are arranged to hold the comb and the
blade parallel with each other, while the screw studs are so
arranged that by turning them, the distance between the
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blade and comb may be increased or diminished at will. The
guard plate, having its edge curled over in the manner shown,
is simply slid endwise upon the comb, so that it may be rea-
dily removed when desired. In use, the hair is caughtupon
the comb, and the shears operated in the ordinary manner,
the comb serving to present the hair in proper and even
shape to the blades, and also, when rested upon the head, to
governthe length at which the hairis cut, rendering the
same uniform and smooth.

The second illustration showsan improved razor strop, the
invention of Mr. John Maxson, of Scott, N. Y. Fig. 1 is a
front view of the strop, closed, the case being again shown
in section. Fig. 8 is an edge view of the same arranged as
a convex hone. The object is to furnish a strop which may
be used as a haul strop, a straight hone, a flexible convex
hone, and a spring strop.

A represents the stock of the strop, which is faced with
leather. To the forward end is attached the end of a loose
strop, B, of the same length and breadth as the face of the
hone, A, to the free end of which is attached a ring, O, to
hook upon a hook, D, attached to the forward side of the
handle, and also to hook upon the hdoks, ¢’, formed upon
the lever, E The lever, E, is pivoted to a stud or bracket,
F, attached to the handle, so as to leave room for the hooks,
¢', when the lever, E, is turned back against the handle, and
to allow the lever to turn so that the tension of the strap, B,
will lock it in place, the ring, C, being made large enough to
pass over the rear end of the lever, E, and over the bracket,
F, Fig. 3. When the strap is to be put into the case, &, the
strap, B, is turned forward upon the face of the hone, A, and
the ring, C, is hooked upon the hook, D, which prevents the
face of the hone from being rubbed by the case, G. Thisis
also the adjustment when the strap is to be used as a haul
strop. By detaching the ring, C, from the hook, D, and
throwing the sirap, B, back, the instrument is a straight hone.
By swinging the lever, E, forward, passing it through the
ring, C, passing the.gaid ring into the hooks, ¢', and drawing
the lever, E, back, the stock, A, is bent to form a flexible
convex hone, to enter the hollow of the blade and keep the
edge thin; and at the same time the strap, B, being brought
under tension, becomes a spring strop for«setting the edge.

Gorvvespondence.

A Second Channel for the Erie Canal.
To the Editor of the Scientific American:

I have a suggestion to make for increasing the capacity of
the Erie Canal ; and although it involves a large ouilay, I be-
lieve the State would be justified in adopting it,at least for a
part of the distance, say from Buffalo to Rochester. I pro-
pose to separate the downward bound from the upward
bound boats, thereby having a distinct and separate channel
for each; to effect this, I would have the work commence at
the west end, at Buffalo, and dig another canal, alongside of
the present one, from Buffalo to Rochester, Let the new
canal be of thesame width as, and 3 feet deeper than, the
present one, and make it so that 1t will have a descent of 7
inches to the mile; this will establish a current of water of
about 3 miles per hour; and then a boat will go,where speed
is not a matier of importance, at about 3 miles per hour
without requiring any steam power, and without any swell
or washing of the banks.

This theory of a double channel canal will apply to other
canals, or parts of canals, where water is plentiful and the
down grade sufficient; and the speed and size may be in-
creased or diminished so as to conform to the topography of
the country and the requirements of commerce, the engineers
being guided by experience. I have suggested this size for
the Erie Canal, because one channel is already constructed ;
and if the authorities will dig the other of the same widih
and 3 feet deeper, it will,I think,be of the proper proportion.
It should, however, accommodate such a brig as those
which sail the Lakes; and the brig could draw 8 feet of
water in the down grade channel and 6 feet in the upward.
Some changes, however, would be necessary in the upward
channel ; the bridges would have to be removed, and draw-
bridges erected in their stead. As the different channels
would seldom be on a level with each other, it would be ne-
cessary to construct partition locks at all important towns
along the way, so as to lock from one channel to the other.

I think this improvement mightbe constructed from Buffalo
to Rochester for $35,000,000, and the State could accom-
plish it in 5 years. Then, by saving the tolls for 20 years,
the State might construct a similar distance further east at a
similar cost, always keeping the tolls at such figures that the
canal would not become a burden in a financial way.

I claim for this theory that, in the eastward or downward
direction, it would doublethe speed of the boats and quadru-
ple the capacity of the present canal; and that it would be
much more convenient for boatmen,for it would enable them
to transport freight for one half the price which they now
do, and pay the same tolls. I have based my estimates on a
knowledge of the topography of the country gained by 20
year’s experience ; and would be pleased to have the opinions
of some of the local engineers.

Sioux Rapids, Iowa. W. T. CROZIER.

A Cheap Refrigerator Wanted.
To the Editor of the Scientific American:

Asice water is a necessity, I suggest that some one of our
manufacturers of paper pails should put into the market an
ice cooler, made of paper with a jar of glazed pottery inside,
with sawdust between the two vessels. Such a utensil would
be within the reach of all as to price: and paper being a good
non-conductor of heat, it would be far superior to the metay

of which most coolers are now made. I made one last sum"
mer from a large paper box, in the manner above described.
In the next office to mine, with similar temperature, there
was a cooler made with an outside of tin, zinc-lined, and
filled in with charcoal. Each morning a similar quantity of
ice was putinto each. The result was that, at about 4 P. M.
every day, the ice in the metal and charcoal cooler had dis-
appeared ; and in the paper and sawdust one, there was ice
left on the following morning.

If any manufacturer of paper pails avails himself of this
suggestion, I shall be paid for making it, and will have an
opportunity of replacing the homemade one I now have with
one more ornamental.

Cottonwood Springs, Neb. C. H. ROBERTS.

A Solar Ph-enomenon.
To the Editor of the Scientific American:

I inclose a diagram of a solar phenomenon which appeared
on January 31, at 10: 30 A. M. The day was warm and spring-
like. At night the air turned cold, and a light snow fell.
The intersecting circles over the sun formed an Indian bow,

and showed the prismatic colors very brightly. The halos

extending from the sun dogs were long and straight, their

outer ends being higher above the horizon, as represented in

the engraving. C. 0. HOWARD.
‘Waukon, Iowa.

Bored or Driven Wells,
To the Editor of the Scientific American :

Some time since I noticed in your journal the question:
‘¢ Are not bored wells a failure, on account of the small cis-
tern they have for holding watsr?” The following area few
facts on the system as used in California.

We have been in the business of well boring here for 18
years, and in that time have never seen a well properly
bored, which failed to give an inexhaustible supply of water.
We have on our place a well of 6 inches diameter and 35
feet depth, from which the largest hand fire engine in the
city, running at its utmost speed, had a plentiful supply. At
some shops in this city, there are two wells of 13 inches di-
ameter and 75 feet depth, situated 6 feet apart, in which are
two six inches by 4 feet pumps, working almost constantly
at 24 strekes per minute. At a woolen mill there are two
more, of similar diameter and 35 feet depth, in which are
two pumps of the same size as the others. In the Sacra-
mento Valley alone, are thousands of wells of from 3 to 10
feet deep, from which water is being drawn for irrigation
and other purposes in almost incredtble quantities.

Sacramento, Cal. R. A. ROSE.

Boiler Plate Sh;arlng Machine.
To the Editor of the Scientific American :

In your issue of December 18, 1875, you gave us an en-
graving of a plate-shearing machine with revolving cutters,
made at Manchester, England. I now send you a sketch of
one I had made last summer at these works; and it is now
running daily, cutting straight or circular work, in iron up
to one quarter of an inch thick, and giving good satisfac-
tion. The main shafts are made of steel, and the lower one
has a set screw below the box to raise or lower the cutter for

Cutter

different thicknesses of iron. The two small gear wheels are
made of wrought iron, and the other four of cast iron. We
run the cutters at about seven turns per minute.
JAMES ORCHARD.
Schenectady Locomotive Works, N. Y.

Destructive Boiler Explosion.
To the Editor of the Scientific American:

On January 25, 1876, an upright boiler exploded at Barnet,
Vt. It wasin the cellar of a shoe peg factory, and the con-
cussion shattered the building in a fearful manner, the boil-
er (8 feet long by 3% feet diameter, with seventy-five 1} inch
flues) going up through two stories and out through the end
of the building into the road, 90 foot in all. The power of
the explosion was so great as to throw a dryer in the second
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story out of its place and drive it, through a double board-
ed floor, up against the rafters, breaking in its course a cast
iron shaft 5 inches diameter, and also breaking four sticks of
timber 8x9 inches, and taking two floors clean out; and much
other damage was done.

At the time of the explosion there were 16 persons in the
building, 8 of them being women, within twenty feet of
where the boiler went up; but, happily, no one was killed or
hurt. The boiler was run, by a boy of no experience, in a
blundering way. Steam was made only for heating and dry-
ing.

The explosion was caused, I think, in this way: Around
the foot of the boiler there was a space of two inches be-
tween the outside plate and the firebox, which was two feet
high. The boiler had not been blown off for two weeks or
more, and the water that supplied it came from a very mud-
dy brook, and must have filled the bottom full of fine dirt;
and this dirt, caking on the fire sheets, caused the firebox to
get red hot and bulge out, and then the water above, coming
in contact with the red hot iron, caused the explosion.

If any one who has boilers or machinery desires the safety
of himself, his work people, and his property, he should in-
vest $3.20 in the SCIENTIFIC AMERICAN, and he would do
away with much blundering and many disasters.

Barnet, Vt. Geo. H. KIDNEY,

[For the Scientific American.]

A NEW MEDICAMENT.

Boldo is the name given in Chili to a small aromatic tree
indigenous to that country. * It was first described by Molina,
in 1782, under the name of peumus boldus. Jussien, in his
‘“ Natural System of Botany,” places the boldo in the family
of the monimiacew, under the name of boldea fragrans. M.
Baillon,in the ‘¢ Histoire des Plantes,” now in publication in
numbers in Paris, restores Molina’s designation, peumus
boldus. The sub-order to which the tree belongs consists of
only eight genera, chiefly natives of South America.

The boldo, always green, grows alone and is not found in
forests. Its leaves are in pairs, opposite and unfurnished
with stipula. In drying, the leaves become of a reddish
brown. The flowers are disposed in upright clusters (cymes),
the stem of one cluster being the end of the branch, the
others being axillary, or springing from the junction of the
leaves. The flowers are of a yellowish tint on a white
ground, and are in marked contrast with the brilliant green
of the foliage. The bark of the tree, thin, and wrinkled
longitudinally, gives out a very pronounced aromatic per-
fume. The flowers are dicecious, that isto say, unisexed,
with the two sexes growing on different trees. The flower
has a calyxproper or perianth; and in the male flower the re-
ceptacle has numerous stamens. The female flower has
from three to five free carpels, each with one cavity, the
ovary containing a single ovule or seed germ. The fruit is
about the size of the berryof the hawthorn, with a very hard
stone.

An interest above its botanical history and classification
was given to the boldo in 1869. Specimens of the plant
were sent to France, attention having been called to its cura-
tive properties, as not unfrequently happens, by accident. A
flock of a sheep were tainted and dying with a disease of the
liver. The hedge about the enclosure in which they were
confined was one day prepared with fresh branches from the
boldo. The sheep devoured the leaves with avidity. The
repairs of the fence were kept up with the same material,
and the flock of sheep recovered and became sound. Onsuch
vague reports,no serious data could be founded as to the value
of the remedy, or the mode and circumstances under which
it can be applied. Careful and systematic experiments were
undertaken by MM. Dujardin, Beaumetz, and Claude Verne.
Other practitioners in the hospitals of Paris have pursued
"like inquiries.

Messrs. Beaumetz and Verne submitted to chemical ana-
lysis the specimens of the plant sent to them. Treated in
succession by ether, alcohol, and distilled water, the results
were: An essential oil, a bitter principle named boldina,
citric acid, lime, sugar, gum, tannin, and some thick and
dark aromatic matter, due probably to the oxidation of the
essence.

In South America, this plant is often used in infusions,
the properties of which are (analogous to those of tea and
coffee) tonic and diaphoretic, and promote digestion. It
appears also to be a popular remedy in syphilis and diseases
of the liver. All parts of the tree are utilized. The green
leaves are used to flavor sauces; and dried and reduced to
powder, the leaves serve the purpose of snuff. The wood,
which burns slowly, makes a charcoal high in favor with
the smiths, and the bark is used for tanning skins. The
fruit is eaten, the stones of the berries are strung for neck-
laces and bracelets, and from the kernels a fixed oil is ex-
tracted.

Many pharmaceutical preparations have been experimen-
tally tried by M. Verne. These are two extracts (one alco-
holic, the other aqueous), an essential oil, a tincture (little
differing from that prepared in Chili), a wine which possesses
in a high degree the aromatic properties of the plant, and a
sirup, which would seem to be, on account of its agreeable
taste, easy of administration. The essential oil has sostrong
an odor and so sharp a taste that it is found necessary to
inclose it in pills or capsules. Each contains eleven centi-
grammes (a little more than two grains) of the oil. Prepa-
rations in the form of a tincture or elixir make a pleasant
change for the invalid in his habitual disgust for medicines.
Experiments upon Guinea pigs and dogs have been made in
the laboratory of M. Vulpian ; and theresults have been drow-
siness and a lowering of the temperature, without serious

effects upon the organism
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M. Beaumetz has prescribed preparations of the boldo as
g diffusible tonic in chlorosis, anemia,and debility of various
organs, and as a restorative to patients convalescent from
typhoid fever. Theresults obtained have been very marked.
In such cases, the appetite has been stimulated and the di-
igestion improved ; and in instances where quinine could not
be endured, the boldo has satisfactorily answered. But the
new remedy must be administered with caution, since, in
over doses, it provokes vomiting. While the experiments,
made so far, are not absolutely conclusive, the boldo may be
received as a bitter aromatic tonic and a remedy, which,
hitherto unknown to medicine, may claim, if its results con-

tinue favorable, an honorable place in the pharmacopceia.
%

PRACTICAL MECHANISM,

BY JOSHUA ROSE.

NuMBER XLIIL

LINING OUT CONNECTING RODS.

Connecting rods, so large in size as to be cumbrous to han-
dle, are generally made by forging the ends to which the
strap is attached by themselves, and afterwards welding
them to the body of therod: the advantage being that the
machine work done to the rod ends can, in that case, be done
insmall machines and at a higher rate of cutting speed than
would be possible if, the rod being solid, its whole body had
to be chucked in order to operate on the ends only. If any
finishing is required to the body of the rod, it is in such case
done after the rod ends are welded to it and made true to the
already finished block end of the rod. If, however, the rod
is forged solid, the whole of the marking-off should be gaged
to suit the body of the rod. For instance: If the stem of the
rod is round, the marking-off of the ends should be performed
from a center marked off true with the round stem and on
‘the end face of the rod. The first operation should in this
icase be, after marking off the said center, to put the rod in
the lathe and face off the block end faces, thus giving us a
face, at each end of the rod, true with the stem of the rod,
:and therefore useful not only to receive the marking off lines
but also as a face whereby to true the other faceson theblock
or stub end. If the ends are forged separately from the body
of the rod, it is better to face off one of the side faces, and
to mark off on that side face. To mark off a rod end that
is forged solid with the stem of the rod, we proceed as shown

in Fig. 210, A representing the center, true

Jﬂll 210 with the body of the rod; B B shows the diam-
- efaniU eter of the rod end struck with the compasses
from the center, A, and C C, the thickness of

~ % | therodstruck inlike manner. If thereshould

not be sufficient metal on the block end to per
mit the marking-off to be performed from the

center, A, when true with the body of the red,

(1’ QO (]| that center must be moved sufficiently to allow
4 the rod end to be cleaned up; this is, however,

to be avoided if possible, for the following rea-

B sons: If the body of the rod runs much out of

trae, the turning of it in the lathe will be a
slow process, because such rods are liable, from their length,
to spring in consequence of the pressure of the cut. Hence
it is not practicable to take heavy cuts along it; and if in
consequence of the body of the rod running much out of
true, it cannot be cleaned up at one cut, the tool will scrape,
during the first cut, against the scale, necessitating that the
cutt’ng speed of the tool be much less than it otherwise
need be.

After the segment of circles, B B and C C, in Fig. 210, are
struck, which may be done before setting the rod on the
marking-off table, the rod should be set on the marking-off
table with one of the broad faces downwards, and with the
scribing block needle point placed level with the mark, C, on
the upper face; and the rod should be tried along that face
to ascertain if there is sufficient metal to clean it up all across.
The scribing block should then be carried to the other end
of the rod, and tried with the upper mark, C; and that be-
ing found correct, the scriber point should be set to the low-
ermark, C, at each end of the rod; and thus the two lines
across the rod end, representing the thickness thereof, may
be drawn by the scribing block at each end of the rod. The
lines representing the breadth of the block end of the rod
may then be drawn by simply placing a square on the sur-
face table, with the edge of the square placed in each case
level with the extreme diameter of the segmentsof circles,
B B, Fig. 210. No other lines in this case will be required,
because the rod ends, having been turned in the lathe, give
the machinist two true faces whereby to set the rod at each
chucking. If the rod ends are not welded to the rod, the
better plan is to have one of the broad surfaces on each rod
end surfaced up in a planing machine, and to then perform
the marking out on the surfaced faces. The marking out
should be made about true with the stem of the rod, as shown
in Fig. 211. The surfaced face is to be set, by a square, toa
right angle to the marking-off table face; and the center line,
A A, of the stem is found from the body of the stem, and
carried from end to end of the forging as a guide to set the
work by, the lines, B B or C C, being too short to serve the
purpose. These latter lines are struck equidistant from A A.
The line, D, should be struck with a square resting on the
marking table, and any surplus metal should be taken off
the end face rather than out of the corner where the butt
joins the stem; because it is easier to take the metal off the
end than out of the shoulder. The round corners need not
be marked, it being preferable to make a gage to shape them
to. The edges thus marked being shaped off, the thickness
of the butt end may be marked off by a scribing block, the
planed surface of the butt end lying flat on the marking ta-

ble. The strap should first have one face surfaced, and
then a center face should be placed between the jaws, being
made just sufficiently tight to be held, and not so tightly as
to sensibly spring the jaws open ;otherwise, while the thiclk-
ness of the jaws would be marked off correctly, the width
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between them and their outside diameter would be too small
when finished. The strap should then beplaced on the marking
table, and marked as shown in Fig. 212, the lines, A A, B B,
and C C, being marked off to the required widths apart and
equidistant from the center line, marked acrossthe center-
piece and across the crown of the strap, at D E. The center
of the center piece having been obtained from the inside of
the jaws, and carried across, at D E, after the strap is set
upon the table with the inside faces of the jaws parallel with
the face of the table, the width between the lines, A A,
should be marked less than is the width of the block end
on which they fit, for the following reasons: A connecting
rod strap will, by reason of its shape, spring open be-
tween its jaws very easily indeed ; and were the width be
tween the jaws made the same as that of the block end of the
rod, the strap would fit very loosely to its place. It is
therefore necessary to make allowance for this in the width
between the jaws of the strap, making them narrower than
the block end of the rod. The amount of this allowance
depends upon the size and stoutness of the strap, an ordina-
ry proportion being about one sixteenth of an inch to a strap
five inches wide between the jaws. This amountof allow-
ance will enable the strap to spring over the rod end, and be
a good fit, that is to say, not so tight but that it can be easi-
ly pulled off by the hand, and not so loose as to fall off of its
own weight if unsupported. Then, again, any ordinary
amount of metal removed in fitting the strap to the rod end
will not seriously affect their fit together. Now it is obvious
that, if the rod end faces on which the jaws of the strap fit
are made parallel to each othcr, the strap, in being sprung
on, would spring open so that its jaws would only touch the
block at itsentrance end, the end of the jaws standing open
from the block end. To obviate this, the block end faces, B
B, in Fig. 211, are made slightly taper, that is to say, about
one thirty second of an inch or rather lessin a length of six
inches, the diameter of the end being the smaller. It is not
necessary to mark so small an amount of taperin the mark-
ing, it being sufficient to run the center punch dots a little
inside the line at the end of the block on each side. The
lines, A A, in Fig. 212, representing the inside jaw faces,
should also be a little taper, first to allow of fitting the strap
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to the block end, and next to make the fitting of the brasses
into the strap an easier operation. It is obvious that, if the
inside jaw faces of the strapare parallel with each other, so
soon as the brass is reduced to the size of the top of the
strap, it will slide clear down to its bed; whereas, if those
faces are made a little wider apart at the open end than at
the crown end, the brasses, after entering at the open end,
willhave metal sufficient to be taken off them before being
let down to the crown to permit of their being fitted nicely
to the strap. For these reasons, the faces of the strap, A A,
in Fig. 212, are made wider apart, in the proportion of nesrly
one sixteenth of an inch of taper to a strap having a jaw
twelve inches long. The line, D, in Fig. 212, representing the
amount of metal to be cut out of the crown of the strap,
should only need that sufficient metal come off to allow that
face to just true up: because it is an awkward face to operate
on, and it is much easier to take any surplus metal off the
outside crown of the strap, as represented by the line, E, in
Fig. 212, Thelines, F F and G &, are marked at the requi-
site distance from the crown, D, of the strap, with a square
resting on the face of the marking table. Thervund corners
and curves are marked off with the compasses, using the
blocks of wood shown in our lesson on marking-off a double
eye, previously given. The finishing, however, of such
corners, both in the machine and in the vise, is usually done
to a small sheet iron gage. Such corners can, it is true, be
cut on a slotting machine table to a correct curve withouat the
useof a gage; and there are many shaping machines with
special attachments for the same purpose. Slotting machine

work is, however, comparatively a very slow process; and
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in most cases it is found, in the end, more expeditious to
shape out small corners with the cross and the up-and-down
feed of the machine than to bother with such attachments.

2
Useful Recipes for the Shop, the Household.
and the Farm.

To clean Britannia metal, use finely powdered whiting, 3
tablespoonfuls of sweet oil and a little yellow soap. Mix
with spirits of wine to a cream. Rub on with a sponge,
wipe off with a soft cloth, and polish with a chamois skin,

The best way to clean the inside of old iron pots and pans
is to fill them with water in which a few ounces of washing
soda is dissolved, and set them on the fire. Let the water
boil until the inside of the pot looks clean.

To remove freshly spilt ink from -carpets, first take up
as much as possible of the ink with a teaspoon. Then pour
cold sweet milk upon the spot and take up as before, pour-
ing on milk until at last it becomes only slightly tinged with
black. Then wash with cold water, and absorb with a cloth
without too much rubbing.

Scorches made by overheated flat irons can be removed
from linen, by spreading over the cloth a paste made of the
juice pressed from two onions, } oz white soap, 2 ozs. ful-
ler’s earth, and 4 pint vinegar. Mix, boil well, and cool be-
fore using.

Brown and black are the only fast colors in book-binding
cloth. Red, green, and blue are the next nearest to fast
colors. In calf binding, yellow or tan is the only color that
will not fade. It wears best. Blue calf wears and rubs
white. Purple and wine colors fade very quickly if exposed
to light. Claret is greatly superior to the last named, and
is nearly fast.

The following recipe for whitewash is recommended by
the Treasury Department to all lighthouse keepers. It an-
swers for wood, brick, or stone, Slake about 4 bushel un-
slaked lime with boiling water, keeping it covered during
the process. Strain it, and add a peck of sult, dissolved in
warm water, 3 1bs. of ground rice put in boiling water and
boiled to a thin paste, } 1b. powdered Spanish whiting, and 1
1b. clear glue, dissolved in warm water; mix these well to-
gether, and let the mixture stand for several days. Keep
the wash thus prepared in a kettle or portable furnace, and
when used put it on as hot as possible, with either painters’
or whitewashbrushes.

The best time for felling timber is when the tree contains
the least sap, and that is the case in midsummer and mid-
winter. In general, all soft woods, such as elm, lime, pop-
lar, and willow,should be felled during winter. Oak, alder,
beech, and pine are better cut in summer.

A Useful Invention for Weavers.

Chambers Journal has a brief account of Barker’s patent
self-acting punching machine for repeating Jacquard cards.
In the ordinary machine, a skilled workman must be em-
ployed during three weeks or a month to fit it up and get it
in working order. The new machine, which can be packed
in a small box, is always ready for working, and will pre-
pare from 12,000 to 20,000 of the perforated cards in a day:
while the old process will not produce more than 1,200.
Another advantage consists in the rapidity with which
changes of fashion may be followed. A manufacturer will
bring out new designs for each season; and if any of them
meet with success, he will frequently be able to take large
orders, if he can execute them with dispatch. Aided by the
new machine, he can get cards for a large number of looms
in a day or two, instead of being weeks over them as in the
old system, and can thus start his looms quickly and send
his goods into market in time for the season.

American Quicksilver.
Mr. J. B. Randol, general manager, gives the production
of the New Almaden mine for the year 1875, in flasks of
764 1bs. each, as follows:

Months. Flasks. Months. Flask
January............ooeiiiiie 850JULY o v 1,220
February ......... cocoeenn.. 800|August.........oooeiiiiiil 1,100
March...............oooell 1,083 September................... 1,200
......................... 850|October...... ... ......... 1,250
......................... 1,095 November ................... 1,700
1,050I December. .................. 1,500
.................................................... 13,648

The total product of the mine for 1874 was 9,084 flasks,
making the increase this year 4,564 flasks, or nearly 50 per
cent.

&
@

Eating Rats,

An English contemporary suggests that the health of sai.
lors and the comfort of life on board ship would be promoted
if the practice were introduced of eating the rats which
swarm in most ships. There is really no reason why
rats should not be eaten as well as rabbits and squirrels.
They are clean feeders, and extremely particular as to keep-
ing their bodies free from dirt. Rats which have existed in
the hold of a grain-carrying ship might be a toothsome deli-
cacy.

A Huge Clock,

The celebrated clock at Westminster (London, England),
has 400 square feét of dial surface. The minute hands
are 11 feet long. Although the hands are all counterpoised,
the entire weight of hands, counterpoises, tubes, and wheels
which has to be moved at every beat of the pendulum is not
less than 1} tuns. The going weight is 14 cwt., and the
clear fall is 170 feet. It takes five hours to wind this clock
up by hand. Huge as the great machine is, it shows an
error of less than 1 second on 83 per cent days in the year.
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I[MPROVED LEATHER-DRESSING MACHINE.

The annexed engraving represents a novel machine, de-
signed to dress leather by the pressure of moving rollers
Either of these rollers may be adjusted or thrown into or out
of action at will, independently of the other, and each has
an independent depressing device, by which more or less
force can be applied.

The apparatus consists of a main frame, in the top of
which there is mounted a spring bar, A, which is supported
only at its ends and at its middle. To the under side of this
bar are hinged the upper ends of two hanging rods, B, on

tank will allow of the rising of the latter and the operation
of the lever in the opposite direction to let on the water, so
that the boiler will thus be fed uniformly.

At the top of the tank is situated a valve lever, which is to
be fastened under a hook when the valve is closed. Should
the feed pump cease, from any cause whatever, to do its
duty, the tank will rise, and a tripping rod, H, suitably ad-
justed in the U frame, will trip the hook and so release the
valve lever, which, by the action of a spring, will fly up and

of optically pure air remain unaltered for months, while
portions of the same or of similar solutions, when exposed
to the atmosphere, swarm with bacteria in a few days. From
his experiments, Professor Tyndall concludes that spontane-
ous generation is an impossibility, and that putrefaction and
infection would be unknown in an optically pure atmosphere.
‘We defer comment on these important conclusions until the
full text of Professor Tyndall’s lecture, with the record of
his experiments, reaches us.

so open a valve leading to a whistle. The latter then sounds
until the pump again resumes its proper action.

the lower extremity of each of which is attached a roller.
These rollers work over the face
of curved stationary beds, as
shown, and their rods are actu-
ated by connections from two
eccentrics or equivalent devices,
driven by a transverse shaft.
In the top of the frame are two
sliding pins, which are pressed
down upon the spring bar, A,
by the short arms of the elbow
levers, C. Cords from the long
arms of these levers lead down
to foot levers, one of which is
shown at D. When the ma-
chine is in operation the two
rollers are carried to and fro
above the beds, being suspend-
ed clear of the same in order to
permit the introduction and ad-
justment of the leather. The
attendants, after placing the
latter, bring down the rollers,
with more or less force, by
pressing the treadles with their
feet.

The two rollers always move -
in opposite directions, so that
the strain and reaction caused
by the change of direction or
movement of one is overcome
by the other. They may be
very easily governed, and their
pressure regulated without in-
terfering with the continuous action of the machine.

Patented January 4, 1876. For further information, ad-
dress the inventor, Mr. W. H. Rosensteel, Johnstown, Cam-
bria county, Pa.

WATER REGULATOR AND INDICATOR FOR STEAM
BOILERS.

We illustrate herewith a new automatic apparatus for reg-
ulating the supply of feed water to a boiler so as to maintain
a constant level therein, and which also is arranged to sound
an alarm whistle in case of the supply falling short. The
essential feature of the device consists in a tank communi-
cating with the boiler, and in which the water stands at the
same level as in the latter. This tank, with its contents, is

balanced by an upward acting spring; and therefore, when
said contents are increased or
diminished, the fact is indicated
by the falling or rising of the
tank, plainly shown upon a suit-
able index. The movement of
the tank governs the valve
which admits water to the boil-
er.

In the annexed engraving, A
is ‘the tank, which travels in
curved guides in the U shaped
frame. It is supported by the
strong spiral spring shown, the
tension of which may be regu-
1ated by the hand wheel, B. C
is a pipe communicating with
the steam space, and passing
over an elbow on the stand, D.
E leads from the water space,
and is similarly connected with
the stand. Both of these pipes,
by this arrangement, readily
turn on the elbows as the tank
rises and falls. They are con-
tinued, as shown, from the i
stand, D, respectively to the up- ‘ AT
per and lower portions of the -
tank. Consequently, the water
in the tank will always stand at
the same level as that in the
boiler. Fis the feed water pipe
leading into the latter, and hav-
ing a valve, to which isattached
a lever, &, which is secured to
the lower part of the tank. A
pointer is fastened to the U
frame and rests near a gradu-
ated scale on the side of the
tank, so that, when the latter rises or falls, the distance it
has moved may be readily observed. The zero of this scale
corresponds to the proper water level (dotted line) in the
boiler.

When the water rises above the water line, the increased
weight will cause the tank to fall and operate the lever
wrench, &, and so shut off some of the water. When the
supply in the boiler falls short the diminished weight in the
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ROSENSTEEL'S LEATHER-DRESSING MACHINE.

November 9, 1875. For further information, address the
inventor, Mr. Dexter Cook, Elmira, Fulton county, Ohio.

Spontaneous Generation an 1lmpossibility.

Professor Tyndall has lately read before the Royal Society
a very important paper ‘“On the Optical Deportment of the
Atmosphere, with reference to the Phenomena of Putrefac-
tion and Infection”—a lengthy title, says the English Me-
chanic, but one which does not adequately convey an idea of
the subjects treated. It has been known for some time that
air might be rendered free from floating particles by passing
it through fire, acids, or cotton wool; and the Professor
showed, not very long ago, that air thus purified will not
transmit light, and a glass chamber filled with it remains

dark, when placed in a beam of concentrated light, simnlv
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COO0K'S. WATER REGULATOR AND INDICATOR FOR STEAM BOILERS.

because there is nothing to reflect or scatter, or in other
words to render visible, the light. . Since then Professor
Tyndall has discovered that air enclosed in a glass cham ber
and left undisturbed for three or four days deposits all the
floating particles and becomes optically clear and dark to the
beam of light. In this paper, Dr. Tyndall has apparently
put the finishing stroke to the hypothesis of spontaneous
generation, for he shows that solutio rs cor fimed in chambers

© 1876 SCIENTIFIC AMERICAN, INC.

Rheumatism Recipes.
The Journal of Healt< has recently patiently collected all
the recipes for rheumatism float-
ing through the papers, and
spreads them before its readers

in the following: ““Rochelle
salts. Guaiacum. Rub with
chloroformliniment. Sleep with

your head toward the north. Nux
vomica. Weara chest protector.
Nitrate of potash. Nitrate of so-
dium. Fowler’s solution of ar-
senic. Sleep with a big dog, and
give it to him. Kill a big dog,
and, after taking out his intes-
tines, put your feet where they
came from. Magnetism. Gal-
vanism. Bromideof ammonium.
Iodide of ammonium. Mustard
plasters. Spanish fly plasters.
Bromide of potassium. Iodide of
potassium. Lemon juice. Sage
tea. Wear sulphur in your shoes.
Hard rubbing. Oleate of mercu-
ry. Common soda. Capsicum.
‘ Radway’s Ready Relief.” Wear
silk. Wear flannel. Wear buck-
skin, Gin and hemlock. Rey-
nolds’ specific. Make a necklace
of the knots produced by the
sting of aninsect on ¢ Golden Rod,’
and wear it next the skin. Cit-
rate of lithia. Exercise and keep
it off. Keep as quiet as possible.
Colchicum. Morphine. Water
cures. Angel’s rheumatic gum. Pray fervently. Soft soap
bandaged with flannel. Do not eat meat. Do not eat eggs
or potatoes. Eatanything you please. Opium. Do not smoke
at all. Smoke all you like. Take camphor. Drink nothing
but beer. Do not drink anything but whisky. Do not drink
anything at all. Do not leave the house. Take a ride out
whenever you can. Carry a piece of alum in your pocket.
Take Turkish baths. The Turkish bath is one of the worst
things for rheumatism. De Soto spring water. Acetate of
potash. Burdock seed. Bathe in hot water with pearlash
in it. Bathe in cold water frequently. Do not bathe at all
until you are nearly well. Catnip tea. Wrap fresh lamb’s
Brandy is very
Go to Arkansas
Go to Doolittle Springs—to Saratoga, to Flo-
rida, to Bermuda, to the Sand-
wich Islands, to California, to
the South of France, to Mexico,
to the Azores, to South America.
Wear a horse chestnut in your
left hand breeches pocket. Wear
a potato in the other. Take ¢ Con-
stitution Water.” Take carbolic
acid. Wrap joints with cotton,
and cover with oiled silk. Glen
Flora water. Get out on the
prairies. High land is best for
rheumatism. Balm of life. Mag-
netic salve. Rub with kerosene.
Mustang liniment. Read Job.
Put on hot poultices. Apply hop
mashes. Do not swear. Put
mustard plasters over the heart.
Driok Friedrichshall bitter wa-
ter. Seidlitz powders. Take a
quart of alcohol with a dozen
lemons in it. Take spirits of
turpentine. Rub with spirits of
turpentine. Slippery elm poul-
tice. Electric oil.”
——r e
A New Imnsecticide.

At a recent meeting of the
Royal Horticultural Society at-
tention was called to a new in-
secticide, which consists of cam-
phor dissolved in methylated
spirits to saturation, and mixed
with soft soap to the consistence
of cream. When diluted so as to
be fit for use with a syringe, this
has been found an efficacious
substitute for fumigation in the
case of mealy bug, scale, red spider, etc.

&
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A VERY common reason for the failure of muck, when used
as an absorbant or in compost heaps, is that it has already
taken up all the water it can hold. It should therefore be
thoroughly dried before forming into compost heaps. In
building the heap, place muck and manure in thin layers,
and use about twice as much muck as manure.

entrails around your neck, Drink brandy.
bad for rheumatism. Sleep next to flannel.
Hot Springs.

w,u I ’
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A CAUCASIAN WILD GERANIUM.

There are many geraniums, at present confined almost ex-
clusively to botanic gardens, which, says The Garden, might
be advantageously grown as ornamental plants in ordinary
garden establishments; and among these, one of the most
effective is that of which the accompanying engraving is an
illustration. It is a beautiful Caucasian variety, named g.
platypetalum. It grows wild in the Talish mountains, and
is closely related to g. sylvaticum, from which, however, it
only requires a superficial examination to distinguish it. It
is of a stronger growth than that kind, and its flow-
ers, which in color resemble those of g. pratense, at-
tain, as will be seen by the engraving, which repre-
sents them in their natural size, much larger dimen-
sions. This charming geranium is more especially
valuable, both in large and small gardens, inasmuch
as it is easily increased, both by division of the stem
and by means of seed. In addition to this it is ex-
tremely hardy, and thrives in almost every kind of
soil. It is, as will be seen, covered with soft, spread-
ing hairs. The stem is erect and angular; the stip-
ules broad ; the leavesheart shaped and denticulated,
and having from five to seven oboval obtuse lobes ;

the peduncles, which carry from two to three flow-
ers, are covered with glandulous hairs, as also is the
calyx, which hasawn.like sepals. The petals, which
attain double the length of the sepals, are two or
three lobed; the stamens and carpels are slightly
hairy, and the seeds glossy. The flowers, which are
pendent previous to opening, remain erect during the
time they are in bloom, a period lasting from May
until July. Among all kinds of geraniums, g. platy--
petalum is one of the best for growing in clumps, in
which it produces, when in full bloom, a striking
effect, its flowers being large and produced in great
abundance. It is a remarkably fine variety, and
should always be cultivated where it is possible.

———-———————
Washing Flannels and Linens,

To whiten flannel, made yellow by age, dissolve
13 1bs. of white soap in 50 1bs., soft water, and also
£ oz. spirits of ammonia. Immerse the flannel, stir
well around for a short time, and wash in pure wa-
ter. When black or navy blue linens are washed,
soap should not be used. Take instead two pota-
toes grated into tepid soft water (after having them
washed and peeled), into which a teaspoonful of am-
monia has been put. Washthe linens with this, and
rinse’them in cold blue water. They will need no
starch, and should be dried and ironed on the wrong
side. An infusion of hay will keep the natural color
in buff linens, and an infusion of bran will do the
same for brown linens and prints.

THE EXTERMINATION OF THE PHYLLOXERA BY
ALKALINE SULPHO-CARBONATES.,

The sulpho-carbonates discovered by M. Dumas to be a
specific against the ravages of the phylloxera, the parasitic
insect which at one time bid fair to desolate all the vineyards
of France, are formed by the combination of a mono-sulphide
with the sulphide of carbon. In order to prepare them, the
mono sulphide is dissolved in water or alcohol. To this
solution the sulphide is added, and the whole is agi-
tated, generating the sulpho-carbonates. Previous
to their general application to vines, these substances
were merely laboratory products, but recently in
France they have been made industrially in large
quantities and at low cost.

The alkaline sulpho-carbonates (potassium and
sodium) are in the state of a dry salt, deliquescent
and of a fine reddish yellow color; but it is often dif-
ficult to obtain them in that condition. More fre-
quently they are to be had in a liquid state of solu-
tion, more or less concentrated, and marking from
33° to 40° B. The sulpho-carbonate of barium, on
the contrary, is obtainable solid, and in the state of
a yellow powder, sparingly soluble in water.

The useful application of the alkaline sulpho-car-
bonates to the cure of attacked vines requires, 1st,
that all the infested surface may be treated ; 2d, that
the toxic action may be carried sufficiently deep in
order to reach all the phylloxeras. These two con-
ditions combine for the complete destruction of the
parasite. It is necessary, moreover, that the remedy
should act in the most economical manner. The
best means of obtaining a perfect diffusion of the
poison in the soil consists in the use of wateras a ve-
hicle. The quantity of water employed may depend
upon the degree of humidity of the earth and upon
expected rains; but the use of some water is neces-
sary. From experiments conducted at Cognac, in
France, and many times repeated throughout that
country, it appears that, to apply the sulpho-carbon-
ate solution, square excavations should be made in
the soil, about 8 inches deep and 30 inches wide. As
all the infested locality must be treated, these holes
should be made sufficiently near together that the
earth partitions between them shall become soaked
after the liquid is poured in. The bottom of the ex-
cavation, it is hardly necessary to state, should be hori-
zontal, so as to afford the best opportunity for the solution to
infiltrate uniformly into the earth ; and this should be borne
in mind when the natural level is inclined. The holes should
be brought up close to the base of the vine treated. The
above done, about 2} ounces of the sulpho-carbonate, at 40°
B., is mingled with any quantity of water, in the ordinary

watering pot or other vessel, thoroughly mixed, and the
whole poured into one hole. Repeat this for every hole
made, the area covered by the whole number of excavations
of course being that under run by the roots of the vine.
Then return the earth about the base of the vine and pour on
plenty of fresh water, so that the poison will be forced deep
down to all the roots. The aunnexed illustration, which we
extract from La Nature, and which is copied from photo-
graphs, will give an idea of the effect of treatment with sul-
pho-carbonate of potassium. The two feet of vines shown

formed part of a single attacked group, in which the para-

GERANIUM PLATYPETALUM.
site had existed for three years, and they had reached about

the last stage of the disease. In March, 1875, one half of
the selected group was treated with the chemical, the other
left to its fate. In the treated portion, it should be noted
that, out of 260 vines, 60 were already dead. Up to July the
vegetation of the vines, without growing any weaker, had
not improved ; and it was not until the beginning of August
that the leaves began to grow green and the shoots to elon-
gate. Meanwhile, the vines not treated were daily perish-
ing. In October, two average vines, one from each portion,

were selected and reproduced, as stated, by photography, for

£
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EFFECT OF SULPHO-CARBONATES ON VINES.

the purpose of the present illustration. The vine on the left
has very short branches, and its radicular system is almost
destroyed ; it may be considered, in fact, as dead. That on
the right, which was in similar condition to the other before
treatment, is evidently considerably improved, new shoots
appearing and new roots being thrown out, so that it may be

© 1876 SCIENTIFIC AMERICAN, INC.

predicted that by next year it will have regained its former
vigor.

The water necessary as a vehicle for the poison, in order
to conduct it into the soil, is really a disadvantage; and be-
sides, the most suitable season for the application of the
sulpho-carbonates is during the rainiest period, when the
earth is already soaked with water. Then, however, the
quantity of water actually added as a solvent may be reduced
to its minimum.

In order that the remedy may produce its best effect, there
should be no delay in using it. Apply as soon as the dis-
ease becomes apparent. In the majority of cases,
however, judging, as many will, from the harvest,
few will have any fears of the malady during the
first year of its existence; for it is now known that
the plant, although strongly attacked, will still go
on bearing; but during the second year, the disease
will show its effects and require prompt treatment.
Even then, however, if there be no further delay, the
vines will not materially feel the ravages of the in-
sect.

It is well to remember, in taking into consideration
the cost of the chemical—and that, at present, is a
rather indefinite matter—that the sulpho-carbonate
of potassium is an excellent manure, and that it is
quite probable that the excess of crop gained will
largely repay the expense of treatment. It is rea-
sonably certain that,in the sulpho-carbonates, thelong
sought remedy against the terrible vine disease has
been discovered; but, on the other hand, with the
exception of the facts above detailed, little is known
or understood regarding its practical use, so that in
that respect a promising field lies open for future
investigators.

—_— e ee————————

Radiant Heat as a Motor for Automata,

Among the many suggestions which have been ad-
vanced relative to the way it. which automata may be
caused to work without the aid of a confederate of
the exhibitor hidden in the apparatus itself, some
ideas offered by Professor Proctor, in an essay in his
recently published ‘‘ Science Byways,” deserve credit
for superior ingenuity.

He argues that, while it is possible that chess may
be played by a machine, it is utterly impossible that
cards can be, and hence an automaton like Psycho,
supposing no person to be inside, is merely a curious
deception. We have only to discover the trick which
infallibly exists, and all is clear. Onme very plaus-
ible and novel way of performing the juggle, Profes-
sor Proctor finds in the invisible heat rays radiated
from a concealed hot body. A metal globe filled with
boiling water will retain sufficient heat to answer all the
purposes of an exhibition of ordinary duration. This globe
may be placed asnear as possible to the automaton, of course
out of sight of the spectators, and so arranged with reference
to a concave mirror that its radiated heat rays are brought
to a focus on the figure. A screen of blackened quartz,
which would not obstruct the passage of the rays, might be
used to hide the globe, or a lens of the same material might
be employed to converge the rays, in lieu of the mirror. By
a simple mechanical arrangement, a confederate located any-
where in sight of the exhibitor could so govern the mirror or

lens that the focal pointof the rays could be directed on
any desired spot on a given surface of the automaton.
The latter has before it thirteen cards, and its perform-
ance consists in lifting one of these cards at its proper
turn during the game. This purely mechanical opera-
tion is not at all difficult to execute, since the move-
ments are few and simple—involving only the turning
of the body until the arm is in position to descend and
seize the proper card. If thirteen buttons existed on
the machine, by touching any one of which the appara-
tus would take a different position and then operate, the
intervening devices (clockwork being the motor) could
easily be imagined. The trick would be then to touch
the button without detection, even under the closest scru-
tiny ; and this is the operation which Professor Proctor
proposes that the focussed heat rays shall perform. For

Vit~
< \ buttons substitute thirteen thermo-electric batteries, any

one of which will generate a current of electricity when
heated even to a very small degree, and direct the heat
rays on each at will. Then the one which the rays
strike will, by its current, change a stop or otherwise
affect the general mechanism, to make the figure take
up the card to which that particular battery corresponds.
Information is conveyed to the confederate, by any pre-
arranged system of signals, from the exhibitor, who
watches the game; and thus the automaton might be
worked in a way to which even an examination of its

.lnterior would fail to give a certain clue.
—_——.eo—————

Hanging Investigations,

Professor Haughton, of Dublin, has recently described
some investigations undertaken by him with a view of
discovering which was the most certain mode of death,
the long drop or short drop in hanging. The results
are that the most comfortable method of hanging is to
be sure of a rope of sufficient elasticity, to place the
knot under the chin with a running noose, and to drop

about 10 feet.

THE Medical T'imes says that the test employed for selecting
the men for the British Arclic Expedition consisted in making
each candidate stand with his bare feet on a cube of ice.
Those who endured the longest were chosen.
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The Uses of Aluminum.

When we consider the excellent qualities possessed by
thismetal, its color, its brightness, its unchangeableness in air
and in sulphuretted hydrogen, that it is not injurious to the
health and can be worked into any shape, it seems remarka-
ble that it has found so little use, and that the great hopes,
which greeted its preparation according to Deville’s process,
are so far from being fulfilled. The price of aluminum
would be considerably less if it were made in large quanti-
ties, as it depends on the price of sodium, the manufacture
of which could also be conducted more cheaply if there were
a certain and large demand for it. But there is at present no
such inquiry for it. The advantages of vessels made of
aluminum are not so evident and conspicuous as to be able
easily to overcome old habits. At the London Exhibition of
1862, numerous articles of aluminum were exhibited ; the
Paris Exhibition of 1868 and the Vienna Exposition of 1873
showed that the interest in this ‘“ silver from clay ”” had died
out.

Aluminum made by Deville’s process was used at first for
ornaments and other articles de luze; on account of its light-
ness the tubes of opera and spy glasses were made of it. In
physical apparatus and all fine instruments where weight is
anobjection, aluminum replaces other metals with advantage.
Saber sheaths and dagger handles have been made of it. The
eagles on the flag staffs of the French army are about 43 lbs.
lighter since they have been made of aluminum, As themet-
al can be drawn out to the finest wire, it has been used for
embroidery, lace, fringe, and other decorations. They have
some advantages over the same articles when made of silver,
being lighter, and they do not tarnish.

Nevertheless, the use of aluminum has, as we have said,
greatly diminished. Aluminum jewellery is scarcely seen at
the present day. Opticians still use it for spy glasses and
the like. Recently it has been much employed for surgical
instruments. In the atélier of C. Schmidt, in Berlin, a con-
siderable quantity is consumed in the manufacture of
splints.

Although there is no mistaking the fact that the high ex-
pectations, with which the appearance of aluminum filled the
public mind, have not been fulfilled, yet.the aluminum in-
dustry has a safe guarantee of its existence in the use of the
metal for aluminum alloys, which are capable of the most
extensive use on account of their excellent qualities.

Aluminum will alloy directly with most metals, generally
with strong heat, which may increase up to the glowing
point. Swmall quantities of other metals affect the properties
of aluminum, while, contrawise, small quantities of alumi
num change the properties of other metals.

The alloy of aluminum with copper, aluminum bronze, is
of the greatest importance in the arts. Accordingto Tissier,
as little as 1 per cent of aluminum, added to pure copper, con-
siderably increases its ductility, makes it more fusible, and
gives it the property of completely filling the mold, making a
dense casting, free from air bubbles. At the same time the
copper becomes more capable of resisting chemical reagents,
increases in hardness without losing malleability, and unites
in itself the most valuablequalities of bronze and brass. The
color of the alloy is almost a copper red.

A copper alloy with 2 per cent of aluminum is used in the
studio of Christofle, in Paris, for works of art. It works
well under the chisel and graver,

The true aluminum bronzes, namely alloys of 90 to 95 per
cent copper with 10 to 5 per cent aluminum were first made
(says R. Wagner) by John Percy, in 1855. They became
generally known through the researches of Deville.

For the preparation of this alloy, perfectly pure copper
must be employed. If to a quantity of melted copper there
be added one ninth its weight of aluminum, the two metals
unite energetically, with the evolution of so much heat that
the crucible, if it be not exceedingly refractory, softens and
sinks together, The bronze obtained is at first very brittle,
but by frequent resmelting increases in strength and ductili-
ty; the right degree is determined by hammering out a piece
after each fusion. As a rule, two or three refusions suffice.
Probably the amount of aluminum sinks somewhat below
the original 10 per cent. Aluminum bronze with 5 or 10 per
cent aluminum possesses a color very like that of gold. The
alloy with 10 per cent has the color of green gold, an alloy
of gold and silver. Thealloys polish beautifully, make perfect
castings, and possess great strength : according to Anderson’s
experiments, an average of 75,6184 lbs. per square inch.
They are also very flexible, and, at temperatures from a dark
red heat to near the melting point, perfectly malleable. The
castings are perfectly sharp, and can be worked more easily
than steel. This bronze engraves nicely, is easily rolled into
sheets, and offers greater resistance to the air than other
bronze, brass, silver, cast iron, and steel.

These excellent qualities give it a number of uses. In the
construction of physical, geodic,and astronomical instruments,
it is far preferable to all other metals. In jewelry and ar-
ticles of art and luxury, it is employed in large quantities.
Many kinds of house utensils are made of it, and it is also
adapted to journal and axle boxes. Gun and pistol barrels,
as well as rifled cannon, have been made of it, and have done
excellent service. At preseut the high price of aluminum
bronze alone prevents its general use for arms. Morin (who
has probably gone out of the business now) furnished these
bronzes at the following rates: 10 per cent aluminum, $6 60
per lb.; 73 per cent aluminum, $5.50 per 1b.; 5 per cent
aluminum, $4 40 per 1b.

These prices are four or five times as tin bronze. In arti-
cles where the price of the raw material is of little conse-
quence as compared to the value of the work, as in physical
instruments and the like, the aluminum bronze is always to
be preferred.

In England, kettles made of aluminum bronze are em-
ployed for making preserves and ices from acid fruits.
Morin & Co. manufacture weavers’ shuttles of bronze,
which, of course, do not oxidize so readily as steel. Cam-
brien recommends this alloy for type casting. Typemade of
it can be used 50 times as long as those from lead and anti-
mony. Hulot employs it for the bed of perforating machines
for perforating postage stamps. Lange, in Glasshiitte, Sax-
ony, makes watch mainsprings of an alloy of § parts alumi-
num and 90 parts copper, or of 100 parts aluminum and 5
parts silver. The advantages possessed by such springs over
steel springs are that they do not rust, are not magnetic,
nor so brittle, but are very hard and elastic.

Aluminum alloys not only with copper but with most
other metals. It does not unite with lead or with iron. R.
Wagner therefore suggests the possibility of aluminum
being employed for desilvering argentiferous lead.

An alloy of 100 parts aluminum and 5 parts silver can be
worked like pure aluminum, but is harder and takes a fine
polish. An alloy of 5 parts aluminum and 100 parts silver
is almost as hard as coin silver, and has the advantage of con-
taining no metal that is poisonous, or that alters the color of
the silver. Such an alloy has been recommended for coin
age, but in vain.

Small coins of pure aluminum, which can be stamped nice-
ly, would be proof against mistake and deception on account
of their lightness. Aside from the fact that the price of
aluminam ‘would vary with its increased product, another
chief objection to its introduction into coinage is that the
people cannot separate the idea of weight from the idea of a
valuable metal.

Aluminum alloyed with 4 per cent of silver is used by
Sartorius, of Gdttingen, for making the beam of analytical
balances, for which its lightness and unchangeableness es-
pecially fit it.

An alloy of 99 parts by weight of gold and 1 part of alumi-
num is very hard, but still ductile; its color resembles that of
green gold; 90 parts of gold and 10 parts of silver make a
white and brittle alloy.

The best alloy of aluminum and tin contains 7 per cent of
the latter; it works easily, polishes nicely, but on attempt-
ing to cast it a portion of the tin separates from the alumi-
num.

An alloy with 3 per cent zinc is, according to Débray, hard-
er than pure aluminum, but very ductile and brilliant.

A thousandth part of bismuth makes aluminum as brittle
as glass, says Tissier.

According to the same authority, aluminum will unite with
mercury only when moistened with caustic alkali. The
amalgam is very brittle; the aluminum in it oxidizes easily
in the air, decomposes in water, and in general acts like the
metals of the alkaline earths. Jehn and Hinze have found
that aluminum, when rubbed with leather impregnated with
mercury, oxidizes to alumina.* Perhaps an aluminum an-
algam was first produced.

With iron, aluminum produces an extraordinarily hard al-
loy. A compound of 24'5 parts aluminum with 755 parts
iron is silver white, and does not rust in the air. On treating
with dilute sulphuric acid, the iron dissolves and leaves the
aluminum behind. A slight addition of 8 parts to 1,000 parts
of steel imparts to it all the properties of the best Bombay
wootz. Rammelsberg has, however, never found any alum-
inum in the samples of so-called aluminum steel analysed by
him.—Dr. Biedermann.

SCIENTIFIC AND PBAETICAL INFORMATION,

THE SECRET OF EDUCATING FLEAS,

The editor of La Naturehas been investigating fleas, with
a view of discovering where, in those aggravating insects,
resides the capability of being educated. His conclusion is
radical ; he says they cannot be educated, and that all the
tricks so ingeniously exhibited by self-styled trainers are
merely caused by the natural efforts of the insect to escape.
Any one can make them draw minute wagons or go through
similar performances, if care be taken to secure them to
their work so that they cannot jump. It seems to us, how-
ever, that it must require considerable skill and ingenuity
to hold the lively creatures while the securing operation is
in progress.

ROYAL ROAST BEEF.

The traditional baron of beef,which since time immemorial
has graced the sideboard of the king or queen of England
on Christmas day, weighed this year 300 pounds. An Eng-
lish contemporary states that it was cut from a prize bullock
bred from the choicest stock on the Royal Farm. Rounds of
beef weighing 80 1bs. each, and spiced, were forwarded
by the Queen, also in accordance with old custom, to the
courts of Germany, Austria,and Belgium. The Queen’s stock
farm is said to be a model establishment. It appears cer-
tainly to be a productive one, judging from the fact that the
Christmas sale of fat cattle netted Her Majesty the neat sum
of $15,935.

THE ARTIFICIAL BUTTER INDUSTRY.

The perennial French artificial butter has turned up again,
this time under the name of beurrine. It has recently been
patented in France,and consists of beef suet mixed with from
15 to 20 per cent oil (kind not stated)and from 5 to 10 per
per cent milk. This reminds us that at present thereis an
open field for artificial butter in this country, the so-called
oleomargarin having gone out of existence. The material
met with a fierce opposition from the butter and cheese trade
and from dairymen generally, on the alleged ground that it

*Professor Henry Wurtz, of Hoboken, had previously discovered this
property.
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was used as an adulterant and not as a bona fide production.
There isno doubt but that it met with very little popular
favor, and probably this, together with misfortunes in busi-
ness management,threw the concern eventually into financial
trouble. Several well known scientific gentlemen of this
city were interested as stockholders, and upon them some
of the pecuniary losses fall.
Curiosities at Central Park.

A reporter of the Hvening Post has been the round of the
American Museum buildings, including the Zodslogical Gar-
dens, located in Central Park in this city. We extract the
following interesting observations from his report :

The Museum and Zodlogical department of live animals,
and the Park in which they are located, are among the most
attractive places in which strangers visiting New York can
spend a half day. The new building of the American Mus-
eum will soon be finished. Contributions of fossils and other
curiosities are constantly being made by our citizens and
travelers. A very beautiful series of polished calc spars from
England, and a large number of ores, were given by Mrs.
Riley, of New York, who has also sent, for the archaeological
department, a number of rare implements of ancient and
modern date. The Museum received a very valuable Christ-
mas present from its president, Robert L. Stuart, namely, the
library of Mr. Carson Brevoort, which cost some $15,000 and
includes a large number of works on ichthyology.

A BIBLICAL DEPARTMENT.

An interesting department has been established, in which
are certain of the animals that are spoken of in the Bible—
a department for Bible animals. This was begun by the re-
ception from Beyrout, in Syria, of a collection comprising
foxes, wolves, some reptiles, and birds, all from the Bible
neighborhood of Syria. The specimens were preserved and
stuffed by students of the Protestant College in Syria, which
is under the charge of the Rev. Stuart Dodge.

ANCIENT IMPLEMENTS,

The American consul at Shanghai has very kindly sent for
the department of archeaeology a collection of implements
which represent the customs of ancient times. His object is
to secure specimens of typical implements that have not be-
come modernized. China and Japan, like every country
opened to civilization, show many signs of innovation.

Lately he has sent a collection of the implements used in
games. Dominoes in many shapes are among them, as are
also playing cards, somewhat resembling those used at the
present day.

THE CAT FAMILY.

Mr. D. G. Elliot, & naturalist of this city, who has long
lived in Europe, engaged in publishing his large and valua-
ble monographs on birds and mammals, has at various times
given to the Museum valuable specimens. Being a gentle-
man of leisure and competence, he has devoted himself to
the interests of this institution, and has secured many ob-
jects of great value which were offered for sale in the large
cities of Europe. One of his latest gifts is a series of speci-
mens of the cat family. Seven specimens of cats, represent-
ed by stuffed and mounted skins, that are included in the
abovementioned work, have been given to the American
Museum, and now are numbered among the elegant speci-
mens in the case assigned to the cat family. One of the
largest tigers ever captured is in this collection, mounted im
the manner of those in the British Museum in London.

OTHER RECENT GIFTS.

A most valuable gift by Mr. Elliott is the collection of
Madagascar monkeys or lemurs, mounted in the best style of
taxidermy. Another exceedingly rare and valuable acquisi-
tion from the same source is the manatee, and a skeleton of
another. The above areall mounted in the manner adopted
at the British Museum.

Mr. Elliott has also given several thousand specimens of
skins of North American birds, a collection made especially
for the use of students in ornithology. These specimens are
stuffed but not mounted ; they are neatly laid out and placed
in drawers to be placed in the ornithological rooms of the
new Museum building. One room is arranged for a chemical
laboratory, and another for work requiring lapidaries’ tools,
etc. Rooms are assigned for the various departments of con-
chology, geology, etc.

Dr. Rudolph Witthaus, of this city, has given recently a
valuable cabinet, consisting of several thousands of species
of beetles, in addition to his gift of foreign coleoptera
which the Museum has already in its possession.

Mr. William Heins, of New Jersey, a prominent business
man of New York city, has found time in his leisure mom-
ents to accumulate a very large collection of foreign and do-
mestic butterflies of some thousand species. These will find
place in the Museum as soon as the new cases are ready for
them.

The fact that the new building of the American Museum
is absolutely fireproof, both as an isolated structure and as
one entirely built of stone and metal, gives confidence to
those who desire to place objects there. Specimens are ad-
mirably exhibited also, which is another inducement, every-
thing having a place worthy of its value.

THE ZOOLOGICAL GARDENS.

The wild animals of the zodlogical collection in Central
Park seem to thrive very well, though the accommodations
are not of the best. Much interest has been felt in the suc-
cess of the experiment of trusting the important duties of
nursing the infant king of beasts to a dog. One of the lion-
esses of the Park collection gave birth to two healthy kit-
tens, and from some unexplained caused failed to give them
tequisite nourishment. A fine large mastiff was at hand
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and the young lions were offered to her tender care. Thel
gentle mastiff immediately fondled them and assumed the
charge, and has since, for a number of weeks, nursed them
with affectionate attention. The kittens are getting large
and clumsy, and, in a playful mood, sometimes caress their
stepmother with unsheathed claws.

There are frequently unpleasant deformities in the lions
born and bred here. Their legs are too short and are some-
times bowed very noticeably. Thereare a number of hyenas
now in the Park collection, which were reared there. They
are nearly black in color when they are born.

Beside the common spotted hyena there is a striped
species in the collection, which is regarded as new to Science.
This creature has a stiff mane, which is erected at every
movement,

THE ‘‘HAY CRITTERS.”

The young eamel was one of the most interesting of the
creatures born in the Park. Then there are Cape buffalo
calves, and the beautiful Zebu calf, and the bison calf, and
several others.

Since the completion of thelarge new house for ruminants,
or ‘‘ hay critters,” as they are familiarly called, the exhibi-
tion has been very fine. The equine antelope is exceedingly
curious, and is rarely seen alive. Some fine elands and two
antelopes, called blessbocks, are also here. Another Indian
antelope, with twisted, lyre-shaped horns, has just been ob-
tained. There is the gnu, or horned horse, also, who be-
longs to the antelope family.

THE SEA LIONS.

A recent improvement in the treatment of the sea lions is
worthy of notice.
which has heretofore been used for the great wading birds,
has been surrendered to the seals and such creatures. This
exhibition is now one of the most entertaining. There are of-
ten six or seven large sea lions here, and they fully enjoy
the ample space. They play briskly with their fellows, dive
and leap, plunge in at one side of the pond and shoot out at
the other. They hobble about on land, chasing each other,
presenting a most grotesque appearance. One seizes a piece
of ice in his mouth and tosses itin the &ir, catching it adroit
ly as it falls; another vaults upon the bottom, beneath the
water, and pulls under his fellow who is quietly sleeping on
the surface. It is surprising to witness the agility of these
creatures on land. They chase each other very briskly
around the yard, leaping much asa puppy does in his at-
empts to caper.

Poetical Soap.
Messrs. Water and Oil
One day had a broil,
As down in the glass they were dropping.
And would not unite,
But continued to fight,
Without any prospect of stopping.

Mr. Pearlash o’erheard,
And, quick as a word,
He jumped in the midst of the clashing;
‘When all three agreed,
And united with speed,
And Soap came out ready for washing.

DECISIONS OF THE COURTS.

United States Circuit Court=--Fifth District ot
Louisiana,

PATENT STEAMBOAT STAGING AND DERRICK.—C. K. CONVERSE AND OTHERS
¥8. JOHN W. CANNON AND OTHERS.

Woobs, Cir.J.:

The complainants allege that they are the assignees of a patent issued
to one A. John Bell, dated January 22, 1861, for an *‘ improvement in steam-
boar. staging;’’ that they are also the assignees of two patents issued to one
Hannibal S. Blood, the 1irst dated June 7, 1870, being “ anew and useful i m-
provement in derrick or hoisting crane, and relating particularly to a mea ns
for avoiding the labor and delay incldent to handling and manipula tin,
heavy landing stages used on steamboats and water craft by manual lab or,
and the second being a patent dated March 26, 18%2, for an *‘improvement
inderricks;’’ that all of the inventio ns named insaid three letters patent
relate to the manner and mode of manipulating and handling stages used on
steamboats and water craft for landing freight and passengers, whereby
manual labor is, in a great measure, dispensed with, and great economy in
the navigation of such vesseis effected, as well ag a 1arge decrease of ex-
pense in the navigation and use of such vessels and water craft.

That the defendants, John W. Cannon and William Campbell, the first
largely interested in the steamer Robert E. Lee as owner, and the latter be-
ing her master, are using upon said boat two several machines, which are
substantially in the:r mode of construction the same as the machme de-
scribed in said three letters patent.

The biil prays for a perpetual injunction against the defendants to restrain
them from infringing upon the patents owned by the complainants by the
lﬁse of said machines now employed by them upon the steamer Robert K.

ee.

The answer of defendants denies any infringement of the patents held by
complainants, and claims that they use an apparatus invented by one John
Perkins, and patented to him by letters patent dated May 7, 1872, which dif-
fers substantially and materially from the apparatus covered by the patents
owned by complainants, and i8 not an infringement thereon.

In passing upon the issue of infringement, the question to be determined
is whether, under a variation of form or by the use of a thing which bears a
diflerent name, the defendant accomplishes, by his machine, the same pur-
pose or effect as that accomplished by the patentee, or whether there is a
real change of structure or purpose.

If the drawing introduced by the defendant constitutes a mechanical
equivalent, in reference to the means used by the patentee. and it, besides
being an equivalent, it accomplishes something useful beyond the effect or
purpose accomplished by the patentee, 1t will still be an infringement as re-
spects what 18 covered by the patent, although the further advantage may
be a patentable subject as an imgrovement ontheformerinvention. (Drum-
mond, in Foss »s. Hubert, 2 Fisher 31.)

The material question is not whether the same elements of motion or the
same component parts are used, but whether the given effect is produced
substan tially by the same mode of operation and the same combinationof
powers in both machines. (Story, J., in Odiorne vs. Winkley, 2 Gall., 54.)

In determining the question of infringe:.uent, we are not to determine
about similarities or differences merely by the name of things, but are to
look to the machines or their several devices or elements in the light of what
they do, or what office or function they perform, or how they perform it,
and to find that a thing is substantially the same as another if it performs
isubstantially the same function in substantialiy the same wav to obtain the
zﬂénf result. (Clifford, J., in Vincent Refinery vs. Mathiason, 2 Fisher,
The rule is, and so it has been settled, that if two machines be substan-
tially the same and operate in the same mauner, though they may differ in
form, proportions, and utility, they are the same in principle. (Washing-
:ton, J. in Evans vs. Eaton. 3 Wash.. 449 )

As between a device conceded to be new and a device claimed to infringe,
because anequivalent, the alleged infringer could not protect himself by
‘showing that, although his device was the equivalent of the patentee’s de-
vice in all its functions and in its construction and mode of operation. yet
by other additional features it possessed other and further useful functions.
:Such a device, though an improvement, upon the patented one, would be an
sappropriation of it. (Woodruff, J., in Surrem »s. Hall, Official Patent Re-
sports, Vol. 1, 4317.)

To constitute an infringement, the contrivances for the purposes in view
'must be substantjally identical, and that is substantial identity which com-
fngln%nds 5%198 )applicat.lon of the principle of the invention. (Page vs. Ferry,
11 Fisher, 229.

It makes no matter what additions to or modifications of a patentee’s in-
vention a defendant may have made: if he hastaken what belonged to the
ipatentee he has infringed, although with his improvement the original ma-
fhfi"llehor d;s\’r?lge may be much more useful. (Sprague, J., Howe vs. Morton

sher, 587.

The pond in the rear of the carnivorium, |
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Applying these principles to this case in hand, there can be no doubt that
the defendants have appropriated theinventioncovered by the patent of A.
John Bell. That they have improved upon parts of the combination may be
true, but they are using the idea 1irst suggested by Bell and covered by his
gatent, namely, the handling of a steamboat stage by means of a rope at-

ached to a derrick, through force applied by a power windlass.

The variations which have been made in the method of attaching the roge
in the form of rhe derrick in the position in which the stage is placed on the
deck are immaterial varlations, which do not affect the question of infringe-

ment.

As the patent to Bell bears date prior to the use of stages by the Marine
Brigade, or to the publicationin Appleton’s “ Dictionary of Mechanics,” the
defense of want of novelty cannot be maintained. The averment that the
device of J3ell 18 not useful cannot be sustained.

All the law requires as to utility is that the invention should not be frivo-
lous or dangerous. It doesnotrequire any given degree of utility. If the
invention 18 useful at all, that suffices. (Cox w»s. Greggs, 2 Fisher, 174;
Hoftheim »s. Brandt, 3 Fisher, 218,

The result of this view is that there must be a decree for complainants
directing a perpetual injunction to go against defendants as prayed in the
bill, and a reference to a master for an account of profits.

Supreme Court of the United States.

OCTOBER TERM, 1875.— PATENT SAWMILL.— CALEB IVES AND GEORGE B.
GREEN, PLAINTIF F8 IN ERROR, ¥8. MILTON A. HAMILTON, ADMINISTRATOR
OF PALMER HAMILTON, DECEASED.—IN ERROR TO THE CIRCUIT COURT OF
THE UNITED STATES FOR THE EASTERN DISTRICT OF MICHIGAN.

Mr. Justice BRADLEY delivered the opinion of the Court.

This was an action brought to recover damages for the infringement of
certain le ters patent granted to Hamilton, the plaintiff below, for an im-
provement in sawmilis. The defendants pleaded the general issue, with
notice of special matter, setting up several prior inventions, amongst others
that of one Isaac Straub. The plaintiff’s patent was datea the 5th day of
December, 1865. *

The defendants insist that Hamilton’s patent i8 defective for not clearly
describing the position, perpendicular or otherwise, in which the curved
guides should be placed; and that if any required position can be inferred
from the patent it is a peculiar one, whilst the guides of the defendants’ saw
are inclined at a slight angle to the perpendicular. As to the alleged defect
of the patent, there is nothing in the objection, The invention claimed is
an improvement on an old machine; and it is properly taken for granted
that the practical mechanic 18 acquainted with the consiruction of the ma-
chine in which the improvement is made; and nothing appears in the case
to show that any peculiar position. different from that of sawmills con-
structed in the ordinary way, I8 necessary to render it effective and useful.
The essence of the improvement has nothing to do with the precise position
of the guides, Itisa combination of mechanical means to produce a rock-
ing'motion of the saw. And this combination 1s just as applicable to guides
that have g slight inclination as to guides that are perpendicular. We think
that thiere 1s no ground for either branch of the objection. The description
in the patent is suffici ently specific; and the inclination of the defendants’
guides cannot exempt them from the charge of infringement,

The complaint made by tbe defendants, that the patent is defective in not
stating the nature of the curve for the guides, whether that of a circle or of
some other figure, in view of the subject matter of the improvement and of
the diagrams annexed to the patent, are not sufficient to affect its validity.
Any good mechanic acquainted with the construction of sawmills, and hav-
ing the patent and diagram before him, would have no difficultyin adopting
the improvement, and making suitable curves.

The conclusions to which we have come are decisive of the case. It is
unnecessary to discuss in detail the different points made at the trial, or the
several instructions asked. We have examined them all, and find notbing
on which to base a judgment of reversal. If Straub’s patent would have re-
vealed anything to affect the validity of Hamilton’s, the parties did not see
fit to spread it on the record, and therefore we have no means of deciding
that question.

The judgment is affirmed.

Revent Dmeviovn and Soveign Latents.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED TSTLE MACHINE.

Guillermo Reberto Welke, Parras de la Fuento, Mexico.—The ob-
ject of this invention is to produce an improved machine for mak-
ing istle, or the fiber of the lechugilla, which is applied in Mexico
to the manufacture of a large number of articles, a8 hammocks,
sacks, ropes, nets, cotton bagging, wagon sheets, earpets, and simi-
lar objects. The invention consists mainly of devices for scraping
the leaves, while being drawn by rollers through the scraping
knives, which are made to yield to the thickness of the leaves. The
leaves are placed between the scrapers up to a gage piece, and then
carried with the scrapers toward the feeding rollers. Sliding and
reciprocating scraping jaws are operated by suitable transmitting
mechanism, by the forward motion of the scraper frame, for
scraping off the ends of the leaves which are conveyed to a receiv-
ing platform, and dropped by the same to a receptacle below.

IMPROVED WIRE STRETCHER.

Seman Taber, Russel Taber, and Charles M. Morgan,Hesper, Iowa,
assignors to Seman Taber, Darius F. Morgan, and Charles M. Moz~
gan, same place.—This device is for tightening wiresthathave been
strung up,and especially fence wires. A bent bar is held trans-
versely with the wire to be tightened. The wire is passed between
pins on said bar, and the latter is turned longitudinally with the
wire. The wire is then passed into the slot of a drum secured to the
bar. The drum is turned by means of a wrench, to give the desired
tension to the wire, a pawl holding the drum securely in any posi-
tion into which it may be turned.

IMPROVED ROTARY PUMP,

William O. Crocker, Turner’s Falls, Mass.—There are two toothed
pistons engaging the one with the other. The peculiar construc-
tion of the teeth of the pistons enables the said teeth to be made so
small that at least one tooth may always be in contact with each
abutment, while at the same time having sufficient water space.
To each of the abutments are swiveled set screws, so that they may
be adjusted at any desired closeness to the pistons. A vent cham-
ber and a suction chamber are formed in each head upon the oppo-
gite sides of a line joining the shafts.

IMPROVED TACK MACHINE.

Charles P. Weaver, Norristown, Pa.—This invention relates to
machines with two cutting jaws for making tacks or small nails,
and consists in 80 combining the header lever with the crank pit-
man by alever, pin,and link, that the power can be applied directly
in the line of the work, thereby avoiding all lateral strain and dis-
pensing with the usual long arms and crooked ends of the heading
lever, and allowing the size and weight of tack machines to be re-
duced fifty per cent.

IMPROVED CAR COUPLING.

Peter C. Murray, Sloatsburg, N. Y.—This invention consists of a
centrally recessed drawhead,with a stationary link attached thereto,
that is coupled by the laterally sliding cross pin of the connecting
drawhead, the pin being guided and locked in open or closed posi-
tion by a side standard and pin rod.

IMPROVED GAS GOVERNOR.

David B. Peebles, Edinburgh, Scotland.—Between two half cases,
made of cast iron, a flexible diaphragm is fixed, and a passage for
the gas is made between the upper and lower chamber through the
projecting part of the case. In the lower half a recess is made to
receive a disk of metal not acted on by gas. In the center of this
disk a hole is made,into which the conical point of a regulating
screw is placed, so that, by moving it, the hole can be opened or
closed. The top of the screw is surrounded by a bead forming a
recess, into which wax can be run to receive a stamp fora seal.
The valve, made of fusible alloy, is of a double conical shape, with
a stem at one end. The other end rests in a step made in the head
of the center screw, which keeps the metal disks to the diaphragm.
The bottom of the burner tube acts as a valve seat,and by this ar-
rangement the valve can be taken out for cleaning by unscrewing
the burner tube, without taking the governor to pieces.

IMPROVED AUTOMATIC TELEGRAPH KEY AND REGISTER.

Lucien S. Crandall, New York city.—This is an improved auto-
matic telegraph key and register, by which, it is claimed, the man-
ual and mental laborin transmitting telegraphic signals are facili-
tated and simplified to a considerable degree, the working capacity
of telegraph linesincreased, and the accurate manipulation of the
instrument acquired by the operator with little practice. The in-
vention consists of a letter ring, which is divided along its circum- ]
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ference by insulated and non-insulated portions and separating re=
cesses, to correspond to the characters of the Morse alpbabet. A
number of spring keys are arranged around the letter ring, and
lettered alphabetically, to correspond with the Morse letters of the
ring. A bridge at the end of each key forms, when the key is de=
pressed, the contact of the letter ring with one of a series of
needles radiating from a vertical shaft that is intermittently ac-
tuated by the magnets by a local battery. The letter 1ing and
spring needles form the poles of the main line battery, and record
the depressions of the keys by a relay magnet with an armature,
having lever with recording stylus at one end, and stop pawl at the
other end. The stop pawl releases a spring-acted slip wheel that
throws a local actuating battery in circuit, which imparts, by two
magnets with armature pawls, switch, and governor, intermittent
motion to a motor wheel, connected by a partially insulated and
non-insulated step with a recess and spring rider, by which the mc-
tion of the motor wheel and needle armsmay be kept up after the
mainline circuit is interrupted, to register spaces in and between
letters. The number of needle arms correspondends with the sub-
divisions on theletterring and the number of teeth on the motor
and slip wheels, to expose at any moment one of the needles to the
action of a key. This correspondence between divisions of letter
ring and number of needlearms, and of teeth on motor wheel, in
connection with the intermittent motion of motor, gives a dwell at
the points of magnetization and demagnetization of main line cir-
cuit. The closing of the main circuit by the key throws the local
circuit into operation, which revolves the needle wheel until the
local circuit is interrupted by the action of the hook pawl on the
slip wheel, and the return of the needle through the recess of the
letter ring.
IMPROVEP MILLSTONE DRESSING MACHINE.

William B. Chase, Faribault, Minn.—This is an improvement in
the class of millstone-dressing machines in which a pick or cuttir g
tool is operated by a vibrating lever, and caused to travel over the
face of the stone by means of pawl and ratchet mechanism. The
construction is such that a greater or less degree of forward motion
of the pick may be produced, and the operation of the same on the
stone accurately adjusted and interrupted by the handle of th :pick
lever, the forward feeding of the pick being obtained by a screw-
turning lever pawl and ratchel mechanism.

IMPROVED LEVELING AND TRAMMING APPARATUS FOR
MILLSTONES.

James T. Beckwith, Cameron Miils, N.Y.—This consists of a
frame suspended from another frame, on which the stone rests,
and is leveled by screws from below. On the suspended frame are
screws, which, being adjusted in the frame when the stone is first
leveled by its face, serve afterward to level the stone at any time
without removing the runner. This lower frame serves for tram-
ming the spindle. In addition thereto, a couple of plumb lines are
suspended from an upper frame on the spindle through alower
one, by which the spindle may be trammed.

IMPROVED MACHINE FOR BORING AND WALLING WELLS.

Charles B. Stough, Monticello, Ill.—A wheeled frame supports &
circular way, beside which is a tonthed rim, which gives rotary mo-
tion to a horizontal shaft, which is mounted in a frame, the said
frame being rotated by suitable power. An arrangement of rollers
in the frameholds the auger shaft,which is rotated withsaid frame,
and said rollers also allow the shaft to settle as the auger pene-
trates. Astheauger enters, the soil passes upward to a case from
which it is removed and raised to the surface by an endless bucket
chain working on the auger shaft.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED SLED PROPELLER.

William H. Shelton, Jr., New York city.—The sleighis provided
at bothsides with slotted guides, and fulcrumed lever handles slide
loosely therein. Said handles have end claws that take hold of the
ice or ground, and produce, by the weight of the body, the forward
motion of the sleigh or carriage on the fixed lever fulcra.

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED OILER.

George W. Parsons, Salisbury, Md.—The construction of this oiler
issuch that it may be overturned without spilling any of the oil,
and the amount of oil discharged can be readily controlled. There
is an ingenious arrangement of rack and pinion mechanism inside,
which ordinarily keeps the nozzle shut, but which opens the same
to a degree corresponding to the distance in which the bottom of
the can is pressed inward.

IMPROVED STEAM RADIATOR.

George P.Jacobs, Brooklyn, N. Y.—This is a one-picce radiator
tube, having four steam ducts surrounding the central air tube,
said ducts being in pairs, the two of a pair being connected, but
each pair being independent of the other. DBy this arrangement, in
addition to the increased outer radiating surface, there is a large
inner radiating surface, along which an active current of air is in-
duced.

IMPROVED LEACH.

Marion P. Wolfe and Edwin M. Henkel, Crawfordsville, Ind.—This
consists essentially of an ash receptacle and leachhavingan inclined
and channeled bottom, amd a top reservoir with perforated bottom
to distribute the water and draw off the lye.

IMPROVED STREET SPRINKLER.

William Westerfield, New York city.—Thisis a piston- shaped valve
located in the main pipe connected with the sprinkling tube. The
pipe which leads water from the tank enters the main pipe, and as
the valve is adjusted, one or the other side of the aperture of the
former water is shut off or admitted to the sprinkler. This enables
the flow to be governed more conveniently.

NEW AGRICULTUBAL INVENTIONS.

IMPROVED CHURN.

James L. Sprague, Hermon, N. Y.—This invention includes pro-~
peller shaped paddles which draw the cream to the center of the
churn, and through suitable aperturesin which air isforced through
the cream. Devices are added to prevent clogging of the cream at
the corners of the churn.

IMPROVED GRAIN HEADER.

Charles K. Myers and John W. Irwin, Pekin, Ill, assignors to Peter
Weyrich and C. K. Myers, of same place.—In this apparatus the cut-
ter bar can be adjusted for cutting the grain higher or lower, and
can be regulated to suit varying hights of grain. There are novel
devices for moving thesickle bar, and various useful improvements
in construction, tending to add to the general efliciency of the ma-
chine.

COMBINED SCRAPER, CHOPPER, AND DIRTER.

Arthur L. Spence, Alma, Ark.—This machine scrapes the cotton
plants, chops them, and then, by means of plows, dirts them as it
advances. The new feature introduced is a device in connection
with the choppers which, should they strike an obstruction, allows
them to stop their motion, while that of other parts of the appa-

ratus continues.
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T he Charge for Insertion under this head is One Dol-
lar a Line. If the Notices exceed Four Lines, One
Dollar and a Half per Line will be charged.

Alden Engine, 3cyl.Com. Balance Piston,doubles
power of Steam! Circulars free, Farrelly Alden,Pittsb’h.

“Wrinkles and Recipes” is the best practical
Handpook for Mechanics and Engineers. Hundrede of
valuable trade suggestions, prepared expressly by cele-
brated experts and by correspondents of the ¢ Sclentific
American.’’ 250 pages. Elegantly bound and illus-
trated. A splendid Christmas gift for workmen and
apprentices. Mailed, post pala, for $1.50. Address H.
N. Munn. Publisher, P 0. Box 772, New York city.

Universal Screw Cutting Index & Rule for Com-
pound Gearing. 10c. E. Lyman, C.E., New Haven, Ct.

Best Line Shaft, Palleys, Dead Pulleys, Coup-
lings, etc., in the country. Cataloguefree. A. B.Cook
& Co., Erie, Pa.

The Allen Fire Supply Co.,Prov.,R I,give special
attention to the mapufacture of small articles in metal.

For Sale—37 in.x151% ft. Lathe, $300; 18 in.x12 ft.
Lathe,$250; 20 in.x8ft. Lathe ,$200; 48in.Chucking Lathe.
$195; 16 ft. Planer, $650; 6 ft.Planer,$275; 5 ft.Planer,$250;
36 in. Drill, $125. Shearman, 45 Cortlandt St., N. Y.

A Mecch, Ecgineer by education, who is a com-
petent draftsman and designer, and has some practical
experience, wishes employment. Best References. Ad-
dress M. E., Jamaica Plain, Mass.

Piles—A sure cure. Sample free, post paid. A
trial is its best advertisement. Wonder Worker Medi~
cine Company, Salem, N. J.

Wanted—The address of Metal Shawl Strap Han-
dle and Belt Buckle M’f’rs. F. Turner, Frankford, Pa.
Solid EmeryVulcanite Wheels—The Original Solid
Emery Wheel—other kinds imitations and inferior. Cau-
tion—Our name 18 stamped in fuil on all our best Stand-
ard Belting, Packing, and Hose. Buy that only. The
best i8 the cheapest. New York Belting and Packing
Company, 37 and 38 Park Row, New York.

Wanted—Machines for Knitting Fancy Worsted
‘Webs suitable for berders. H. E. Dillingham, 39 and 41
East Broadway, New York.

Wanted, to trade a fine new C. F. Breech L. Shot
Gun, new system, fPr a small St. Engine. Address A.
Franke, Wapakoneta, O.

For Sale—A new No. 1 Double Cylinder Link
motion, Upright Engine, 4 h. p. For further informa
tion, address A. H. Allen, Box 57, Racine, Wis.

Book on Making and Working Batteries, Electro-
typir g, Plating, &c., 25 cts. T. Ray, Box 185, Ipswich, Ms.

For Sale—Largest size Bogardus Mill, for ores,
drugs, &c. Cost $500. Offered for $250. A pair of heavy
Chasers, or Crushers, $250. Cost $600. Box 3313, N.Y.P.O.

Wanted—From $5,000 to $8,060 capital in a long
established and profitable machine business to develope
one of the most promising patents ever produced. P. O.
1006, New Haven, Ct.

Proposals for Liquid Vent wanted. Manufactu-
rers, address Liquid Vent Co., Kansas City, Mo.

Wanted—Locomotive Engine, Model size, in per-
fect working order for steam. Address, stating size and
price, T. R., Box 884, New York Post Office.

Wanted—Man competent to take full charge of
manufacturing first class Engines In a western clty
Best references required. Address F. D., 109 Liberty
Street, New York.

For Sale, to Close an Estate—A Valuable Patent
Evaporating Pan for Parior Stoves. For particulars,
apply to Box 52, Troy, N.Y.

A Party offers a share of a valuable invention to
one who will procure a Patent for the same. For particu-
jars address J. F. Ra, Box 713, New York City.

For Sale—A good manufacturing business, se-
cured by Patent, Address H. R. Van Eps, Peoria, 111,

14,1, & 2 Horse Engines, $30, 60, & $100 ; Boilers
for same, $75 & $100. T.B.Jeffery, 253 Canal St., Chicago.

For best and cheapest Surface Planers and Uni-
versal Wood Workers, address Bentel, Margedar ; & Co.,
Hamli_ton, Ohio.

Small Steam Yachts, Yacht and Stationary En-
gines, Shafting, &c. S. E. Harthan, Worcester, Ms.

Steel Castings, from one 1b. to five thousand lbs.
Invaluable where great strength and durability are re-
quired. Send for Circular. Pittsburgh Steel Casting
Co., Pittsburgh, Pa.

Use Yocom’s Split-Pulleys on all Shafting, same
appearance, strength and price as finished Whole-Pul-
leys. Shafting Works, Drinker St., below 147 North
Second St., Philadelphia, Pa.

Boult’s Paneling, Moulding and Dovetailing Ma-
chine is a complete success. Send for pamphlet and sam-
ple of work. B. C.Mach’y Co., Battie Creek, Mich.

Patent Scroll and Band Saws, best and cheapest
inuse. Cordesman, Egan & Co., Cincinnati, Ohio.

Our new catalogue of drawing materials will be
sent on receipt of 10c. Add. Keuffel & Esser, New York.

Fine Castings and Machinery, 96 John St., N. Y.

Hotchkiss Air Spring Forge Hammer, best 1n the
market. Prices low. D. Frisble & Co., New Haven, Ct.

‘Water, Gas and Steam Goods—Send eight stamps

for Catalogue, containing over 400 illustrations,to Bailey,
Farrell & Co. Pittsburgh, Pa.

For best Presses, Dies, and ¥ruit Can Tools, Bliss
& Willlams, cor. of Plymouth and Jay, Brooklyn, N. Y.

For Solid Wrought-iron Beams, etc., see adver-
tisement. Address Union Iron Mills, Pittsburgh, Pa.,
for lithograph &c.

Hotchkiss & Ball, Meriden, Conn., Foundrymen
and workers of sheet metal. Fine Gray Iron Castings
to order. Job work solieited.

Peck’s Patent Drop Press. Still the best in use
Address Milo Peck, New Haven,Conn.

All Fruit-can Tools,Ferracute W’ks,Bridgeton,N.J.
American Metaline Co., 61 Warren St., N.Y. City.

For Solid Emery Wheels and Machinery, send to
the Unlon Stone Co., Boston, Mass., for circular.

Hydraulic Presses and Jacks, new and second
hand. Lathes and Machinery for Polishing and Buffing

Metals. E. Lyon, 470 Grand Street, New York.

Spinning Rings of a Superior Quality—Whitins-
ville Spinning Ring Co., Whitinsville, Mass.

For best Bolt Cutter, at greatly reduced prices,
address H. B. Brown & Co., NewHaven Conn.

Diamond Tools—J. Dickinson, 64 Nassau St., N.Y.
Temples and Oilcans. Draper, Hopedale, Mass.

Shingles and Heading Sawing Machine.
vertisement of Trevor & Co., Lockport, N. Y.

See ad-

i }umes
J. H P can make a cement for mendmg
rubber boots by following the directions given on
p. 203, vol. 30.—S. A. G. will find that the fireless
locomotive, described on p. 96, vol. 30, answers his
description.—A. V. S. will find a description of the
glass-tempering process on p. 402, vol. 82.—P. V.
will find an excellent recipe for yeast on p. 183,vol.
33.—M. G. F.will find directions for hardenivg soap
on p. 194, vol. 32.—J.J. M. and others, who inquire
as to pisciculture, should address Seth Green,Esq.,
Rochester, N.Y.—J. A.’s query as to the relative
motion of parts of a wagon wheel is answered on
p. 298, vol. 31,.—W. Y. Jr.is informed that we do
not know the copying fluid he mentions.—J. F. M.
and others, who ask as to the construction of spe-
cial machines, should address the manufacturers.
—A.R. W.will find a recipe for a deep black ink
on p. 92, vol. 33.—W. & 8. will find a recipe for a ce-
ment for filling millstozes on p. 251, vol. 31.—O. C.
will find a recipe for a waterproof whltewash on
p. 408, vol. 2¢.—0.C., 8. P. B, F.B. P, G.H. R,
J. W.D. should consult the Beekeeper’s Magazine,
14 Murray street, New York city.—J. W. C. will
find a recipefor a good mucilage on p. 373, vol. 33.
—H. H. B. will finda recipe for aquarium cement
on p. 43, vol. 33.—J. J. R. will find some information
as togalvanized iron water pipes on p. 218, vol. 25,
and on p. 264, vol. 26.—F. J. R. will find a simple re-
cipe for tanning hides dn p. 147, vol. 30.—C. L. R.
will find a recipe for invisible ink-on p. 299, vol. 30.
—H. B. will find a description of Professor Tyn-
dall’s respirator on p. 178, vol. 32.—G. A. McC. can
convert Igis black ink into copying by adding a
little refined sugar.—C. G. W. can repair hisrubber
life preserver by following the directions on p.
203,vol.30.—J. A. will find a recipe for black ink
on p. 92, vol. 33 ; for laundry blue, see p. 219, vol.
31.—8S. R. 8. will find directions for soldering of all
kinds on p. 251, vol. 28.—W. L. D. will find direc-
tions for building a windmill on p. 241, vol. 32.—E
P. C. will find full directions for making colored
fires on p. 165, vol. 24¢.—L. C. K. will find answers to

.| his questions as to small boilers and engines on pp.

225, 257, vol. 33.—J. D. B. will the dimensions of the
various gages of wire on p. 363, vol. 28. For the
relative prices of gold and platinum, see p. 169,
vol. 33.—J. C. will find a good recipe for baking
powder cu p. 123, vol. 31.—J. R. will find directions
for scouring castings on p. 139, vol. 31.—W. C. can
utilize tinned plate scraps by the method described
on p. 319, vol, 31.—J. D. will find a description of
Professor Draper’s method of silvering glasson
p.267,vol. 31.—J. T. W. will find arecipe for fur-
niture polish on p. 315, vol. 30.—W. N. will find di-
rections for coloring photographs for magic lan-
tern use on p. 390, vol. 30.—W. K. will find direc-
tions for laying out a sun dial on p. 409 vol. 29.—
R. S. can prevent mildew on canvas by the method
described on p. 90, vol. 31.—F. T. will find a recipe
for shaving soap on p.251,vol. 32. The type writer
is described on p. 79, vol. 27.—S.N. will find recipes
for Worcestershire sauce on pp. 241, 281, vol. 26,
Galvanizing cast iron is described on p. 59, vol. 24.
—M. G. can make condensed milk by the process
described on p. 343, vol. 30.—D. Q. can separate
silver from lead by the method described on p.
138, vol. 32.—J. N. can temper millpicks by the
process given on p. 202, vol. 31

(1) O. G. says: I have charge of a pair of
evgines at a coal shaft, and have had a great deal
of trouble by the breaking of the teeth in the cog
wheels, orrather in the sections of the cogs. The
breakages generally occur at the starting and
stopping of the engine. The engine is 11 by 25
inches, and our usual speed is 125 revolutions per
minute. How can we prevent the accident? A.
Make the width of the teeth greater.

(®) J. T. H. says: We cannot get speed
enough from our main shaft torun a fan for a cu-
pola. Which would require the most power, to
increase the pulley on the main shaft or to use a
a countershaft, toget the same speed ? A. To use
a countershaft.

1. I am making a small engine, 2%$ inches stroke
by 1¥4 bore. Would 3¢ inch steam ways be large
enough? A. This dependson the pressure. 2. Of
what size should the fly wheel be? A. About 6
inches in diameter.

(3) H. C. 8, asks: Isthere any non-conduc-
tor that will not be affected by steam at 200 lbs.
pressure? A. Yes, charcoal,

(4) D. H. agks: 1. Will plumbago serve to
make good cores? A. Yes, if used with sand. 2.
Can plumbago bemolded at a core for an internat
screw, so as to have a perfect thread when the
iron or steelis cast? A. Not by itself. 3. What is
put into pulverized plumbago or black lead to
cause it to mold with facility? A. We are not
aware of anysubstance for this purpose.

Can a good square thread of an internal screw,
from 3§ to 134 inches diameter, be cast iniron or
steel? A. No.

Isthere any danger of a kerosene lamp explod-
ing when the blazeis fluttering and shoots upwards
two or three inches? A. Yes.

(5) N. H. C.says: R. R. & G. E. say that
cut nails are made from bars of iron rolled into
widthsof the length of nails to be cut, and then
they are cut crosswise. I say they are rolled in
wide plates, then cut by shears across the end of
the plates in widths of the length of the nail,
which brings the nail lengthwise of the rollediron.
Which is right? A.You are.

6) C. F. R. says: A pressure gage on a
boiler indicates 15 Ibs. Is that the pressure on a
square inch of the inside of the boiler, oris the
strain 15 1bs.+15 1bs., to balance the air driven out
by the steam,=30 1bs., 15 1bs. of which only isavail-
able for working purposes. I hold that the latter
istrue. A. The total pressure is 30 lbs.,, and the

available pressure 15 1bs., per square inch.

T

A tubular boiler, used to furnish steam to heat
a church, haslost several tubes or flues from asort
of pinhole corrosion, the water side of the flues
being very clean when taken out. I contend that
the rain water is too pure and dissolves the iron
away, thus weakening it, and that they should use
well water, partially or even entirely, to retain
their boilerlonger. Am Iright? A. Rain wateris
generally more pure and better for steam pur-
poses than well water, and it will remove some de-
posits from boilers.

(7) T E. says:I am making a wroughtiron
fence, which I intend to have galvanized; but I
find that galvanizing wlll cost more than the fence.
Do you know of any good substitute? A. No,not
an effective one.

(8) J. N. P. asks: In putting in a heating
apparatus for a greenhouse, we made rust joints
with a composition of 20zs. powdered sal ammo-
niac to a keg of iron borings. Isthatthe best pro-
portion? A. Sal ammoniac 1 1b., sulphur ¥4 1b.,
iron turnings 1001bs., is the best proportion.

1. I notice on a locomotive a rod runnirg from
the cab to the base of the smoke stack, joined
to a lever thatruns into the smoke stack. Whatis
itfor? A. To open and close the blast pipe to as-
sistthe draft. 2. Suppose a locomotive be stand-
ing with nosteam in the boiler, what is the quick-
est method to set the valve without removing the
steam chest cover, there being no centerpunch
marks? A. Itcannotbe properly done. 3. What
is the quickest methed of placing the crank of a
locomotive on the exact center when she is stand-
ing on an incline? A. An answer to this question
would require too much space for these columns.
‘We may probably before long elucidate the ques-
tion.

(9) M. H. C. agks: Will a rotary pump,
runnirg at a slow rate of speed, force a stream of
water through a hose with a very small nozzle,
without loss of power by the water striking back
into the supply pipe ? A. Yes.

(10) O. A. Jr. asks: In setling up motion
with gearing say, from 1 revoiution of driver to
36 of driven pulley with 6 gear wheels, is it best to
divide the motion equally along the train,or to
gain more motion on the first pair of gears? A.
Gain most motion on the last pair of gears.

1. Tam using best boiler plate iron for steam
boilers for agricultural purposes, ¥ inch-thick for
shell, and 3¢ inch for heads. How much can I re-
duce the above thickuesses by using cast steel?
A. Make the shell %, heads 4 inch thick. 2. Will
a boiler made of steel plates in above proportions
last any longer than an iron boiler? A. Yes.

(11) T. 8. agks: Is there a way to temper
iron wire from No. 6 to No.21? A. No, except by
casehardening it.

(12) R. A. McC. says: 1. I wish to put a
whistle on the roof of my elevator, which is 38 feet
from boiler. Would a whistle work as well asata
shorter distance from boiler? A. The whistle
would work well, but not as well as if close to the
boiler. 2. Wouldfelt covering on pipe be any help
in regard to keeping lead pipe warm? A, Yes,
felt covering would answer well.

(13) J. B. asks: Please let me know the
simplest rule for finding the diameter of pulleys
to run a machine at a certain speed: for instance,
main shaft has 90 revolutions and pulley on ma-
chine is 14 inches diameter. What size of pulley
will I require on main and counter shafts? A’
Multiply the diameter of the driving pulley by the
number of its revolutions per minute, and divide
by the number of revolutions you require your
machine pulley torun at, and the quotient will be
the required size of the latter,

(14) A. 8. says: My doctor pump runs
from right to left, and the plungers and stuffing
boxes wear to one side. I have examined the
pump and found it to be correctly inline,and level.
In order to put the wear on the opposite side,
could I not set the eccentric of the cut-off round,
80 that the pump will run in the opposite direc-
tion, namely, from left to right? A. Wedo not
think the alteration would affect the wear to one
side if the parts are in line.

My partner claims that putting 3 or 4 pieces of
wood in the furnace, and then putting on a heap
of coal, prevents the falling through of the small
coal, the grate bars being % of an inch apart. I
claim that putting one piece of wood into the fur-
nace, and putting a heap of coal on it, will pre-
vent the waste better than his way : because in my
way the coal will form a cake, which, when stirred
up, will give a good fire, and thus save fuel, time,
and labor. Please giveusyour opinion. A. If the
coal cakes, either plan will answer.

(15) E. 8. E. says: A practical railroad en-
gineer sometimes dashes water into the furnace,
with the result that the sulphur and offensive gas
came out in the form of pure white steam. The
great draft would make the furnace able to bear a
constant jet of water. Can you give any reason
why it would not serve as an extinguisher of the
objectionable smoke, which now issues from the
locomotives? A. The injection of steam into a
firebox has been applied for the object proposed,
with partial but not complete success.

(16) H. P. O. asks: Of what use isthe air
receiver on a double-acting steam pump? A, It
increases the suction and makes it more uniform.

A friend says that steam at any temperature can
be tested by applying a thermometer. I say the
thermometer will not indicate the latent heat of
steam, or steam above 212°. Who is right? A.
You are.

1. We have two shafts sunk to a vein of coal,
anda level driven from one to the other, a dis-
tance of 1,100 yards. The one shaft ventilates the
other. The upcast shaft stands 100 feet higher on
surface than the downcast. My boss says that, if
there is 10 1bs. per square inch on the mouth of the
downcast shaft, there must be the game on the top

of the upcast. Isay: No, there is not the same
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amount; for Iassert that there is an amount of the
pressure lost by friction in traveling. Which sre
you in favor of ? A. Youareright. 2. Isthe cur-
rent the same in each direction? A. No.

(17) J. D. B. agks: Is there any difference
between the American screw gage and the Ameri-
can wire gage? A. Yes,and the American wire
gages of various makers differ.

(18) C.B. R. says: Some time g&ince a black-
smith was forging a large piece of iron, when some
of the sparks cawe in contact with a piece of old
lightnirgrod that was near the forge. At the in-
stant of contact, there was a loud explcsion, and a
flash of fire by which an old manb,sitting by,was se-
verely burned. A part of the rod was turned blue
and smelt stropgly of sulphur. The explcsivesub-
stance, whateverit was, seemed to come from the
surface of the iron, which was a sclid piece. It
was on a clear day without any atmospheric dis-
turbance. What caused the explosion? A. The
spark was doubtless a globule of melted iron
which, being thrown against the rod by blows
from the hammer, naturally enough scattered in
various directions. Itis postible, also,that the rod
was wet at the time.

(19) E. A. W. agks: Can you inform me
how to place a chair on a table arranged to have
endwise, sideway, and up and down motiop, so
that the chair will not partake of the motion of
the table? A. It cannot be done.

(20) J. A. K. asks: A friend has made a
kiln of bricks which are well burnt, but are easily
broken, and are 100 £oft to stand the test of time.
What will make the best wash or coating for these
bricks when exposed to the weather? A. If the
bricks are soft and easily broken, they are not well
burnt, and you will find it very difficult to treat
them with any preparation that will enable them
to take the place of well burnt brick. Linseed oil
may prevent them from absorbing as much water
as they otherwise might, and this will cause them
to last a little longer.

(21) H. K. Sr. asks: 1. What is the best
speed for a grindstone 5 feet in diameter, to grind
plows? A. Run your stone at 300 revolutions per
minute. 2. How many horse power should an en-
gine have to drive such a grindstone? A. About
4 horse power.

1. Can you give me a good recipe for hardening
plow mold boards? A. To 4 gallons of water add
saltpeter 1 oz., sal ammoniac 1 oz., and salt ¥ 1b.
2. Does* Wrinklesand Recipes” contain such in-
formation? A. Yes.

(22) E. T. H. asks: 1. I want to make a
magnet to place in a fire alarm telegraph circuit.
The circuit is composed of about 6 miles of wire,
with 15 stations. Of what size shall I make my
magnet? A. Make the coils of copper wire, and
let the resistance be 25 or 80 ohms for each mag-
net. 2. Ina late number of your paper, Mr. Saw-
yer says that it requires 10 cups of Grove’s cells to
heat a fragment of platinum wire. In a former
number, in an illustrated description of an hydro-
electric lamp, the illustration shows only 1 small
cup. What is the smallest amount of battery
power required to heat platinum wire to a red
heat? A. That depends upon several circum-
stances. A single cell of bichromate battery (with-
out porouscup) will heat from a quarter to half
of an inch of No. 46 platinum wire to a white
teat.

(23) H. C. E. asks: 1. Of what diameter
should a steam whistle be for a boiler 30 inches in
diameter by 48inches high ? A. About 2% inches,
3. Of what kind of metal should it be made? A.
Use a good composition, say copper 80, tin 16, zinc
4 parts.

1. Are spur wheels used for connecting propeller
shaft to engine shaft? A. Yes, sometimes. 2. Is
a shaft of patent cold rolled iron 11§ inches in di-
ameter strong ecough for a propeller 18inches in
diameter, the shaft being 7 feet long? A. Itis
rather too small in diameter.

(24) A. H. T. says: I have constructed a
Jamin magnet, but have failed in magnetizing it
on account of its peculiar shape and form, not
having been able to apply the electro-magnet to
the surface of ihe steel ribbons. Wishing to con-
struct a magnet of great power, I ask your advice
how I am to proceed in magnetizing it. What
power of battery, and what form of magnet am I
touse? A. We think you should be able to charge
it with a bar electro-magnet. Two or three large
sized cells will magnetize the latter strongly if the
coils are properly constructed.

(25) I. H. C. says: How can I make a bat-
tery that will give one a small shock? A. It will
require a number of cells to give much of a shock.
A small electro-magnetic induction apparatus, of-
ten termed a medical machine, will suit you bet-
ter. For its construction, see almost any school
book on natural philosophy.

(26) A. H. asks: 1. What amount of elec-
tricity is meant by 0402 of a weber, and how is it
ascertained ? A.The weber is anelectrical unit by
means of which electricians are enabled to convey
definite information regarding the strength of a
current. Its magnitude issuch that the unit of elec-
tromotive force, called a volt, divided by the unit
of resistance, an ohm, equals one weber ;0°02 of a
weber is the strength of current usually employed
on telegraph lines to work the ordinary Morse re-
lays. 2. Does the consumption of materials in a
battery vary inversely as the resistance of the cir-
cuit?  A. Yes, aside from local action in the bat-
tery. ‘3. What relation do they sustain in that re-
spect ? A. The less the resistance, the greater the
action. 4. Would it be economical to insulate the
return wire of a short telegraphline? A. No.

(27) T. C. M.says: In asheet copper vessel,
the sulphate of copper solution,after being allowed
to stand for afew weeks, has deposited a hard,
greenish coat, which prevents the working of the
battery of which it forms a part. How can it be

removed? A. We have never met with thisin our
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experience, and are at a loss to give the informa-
tion asked for without more definite knowledge of
the fact. Is there not some other reason for the
exhaustion of battery power ?

(28) H. M. says: Forty years ago a sur-
veyor laid down a line due north with a compass;
25 years ago another surveyor examined the same
.ine with a theodolite, and called it N.14° E. Be-
cently a third has examined it, and pronounced it
N. 17° E. Can the discrepancy between the two
last be explained without inferring error in one or
other of them? Theyare both astronomical sur-
veys. The last surveyor asserts achange in the
magnetic meridian. Please explain what that
means,] and its bearing on this case. A.The mag-
netic meridian is theline in which a freely suspen-
ded magnetic needle places itself when in equili-
brium. There are but comparatively few places
where the astronomical and magnetic meridians
coincide. The latter varies from year to year,but
the reason for this does not seem to be definitely
ascertained. There are also slight daily variations.
These are generally supposed to be caused by the
sun.

(29) 8. R. says: I have made a trough bat-
tery to gemerate a current for an electric light.
The cell or trough is 24 inches x 9 x 9, and the
plates, copper and zinc, are dipped into the acid.
1. Will ¥4 inchapart be enough to separate the
plates? A.Yes. 2. Will slips of baked wood,cov-
ered with asolution of shellac and rubber, do to
separate the plates with? A. Yes. 3.What should
be the size of the conducting wires? A. No. 14
copper wire will answer. 4. How can the wires be
conuected to the plates ? A. By solder. 5. Would
such a battery be good for the purpose? A. Not
very. 6. Will lead pencils do for the carbon
points? A. Yes.

(30) M. C.asks: 1. What is the best method
of ventilating a private house ? A.Do not let your
furnace man use thesmoke fluesof therooms for
heating flues, but provide a fireplace and flue for
eachroom independent of the heating flues, and
keep said fire flues partially if not wholly open.
Provide a strip of plank 3 inches wide, of thesame
thickness as the lower sash of the windows and of
alength equal to their width ; raise the lower:sash,
put thisstrip under it horizontally and bring the
sash down upon it; the fresh air will now énter
the room at the meeting rails of the sashes with-
out causing bad drafts in the room. 2. What kind
of furnace will be most serviceable for heating
such a house? A. The best kind of heater is a hot
water furnace, the next best is a steam furnace,
and the worst is a hot air furnace.

(31) J. H. F. asks: Which is the most dur-
able redstone? A. The Belleville, N. J., brown
stone is a very durable stone; the Connecticut
brown stone is of the finest grain and most uni-
form quality.

(32) C. H. R. says: In trying Mr. Edison’s
experiments, as shownin yourpaper of Decem-
ber 28, I find I can get all the results which you
state can be obtained with an ordinary relay; and
in addition I find that, by putting this relay in cir-
cuit (battery is a five cup Callaud), letting the ar-
mature rest on the core,and grasping the negative
post of the relay with a pair of pliers in the left
hand, and breaking circuit at same post with wire
held in right hand, T geta shock, and a spark pre-
cisely like that from the magnet,asin Mr. Edison’s
experiments. By making the hand wet, the shock
seems greater. A shock and spark can be got by
touching any part of the post or pliers; and by a
quick motion, the sensation is much like a mag-
neto-electric pulsation. A. The shock is caused
by the extra current which arises from the induc-
tion of the battery current on itself in the coils.
This current and the so-called etheric force are
geanerally supposed to be identical. Possibly your
magnet is not insulated from the surrounding
coils,

(33) H. O. says: Having just fitted a house
with black ash, will you kindly inform me of the
best method of finishing it? Varnish will not do
and French polish is too expensive. A. Give it a
coat of shellac, and then a good coat of boiled lin-
seed oil.

(34) J.and J. T. say: We are building a
church, and a dispute has arisen about the proper
shape of the elliptic ceiling. Please decide for us.
The building is 50 feet x 32, with 12 feet posts.
How far down on the post should the elliptic be-
gin, and how high above the posts should it be in
the middle? The strength of construction is with
us a very important part. A. Your plan is defec-
tive in respect both to strength and to hearing.
‘With a ceiling so low,you would do better to adopt
an open timberedroof. You would require only
three trusses; let the tie of these trusses consist
of abeam 5 feetlong at each ead, supported upon
ornamental brackets, and tied together with a 134
inch iron rod ; let the principal rafters over these
ties be arched from the projecting ends of the tie
beams, and ornamented back of the arch; bring
down an iroa pipe from the point of the arch to
cross the tie rod and fall below it and carry a
chandelier; at the junction of the pipe and rod,
secure one to the other, and cover the connection
with an ornameat. An arched ceiling is likely to
cause an echo.

(85) 0. A. Jr. asks: In a steam boiler whose
shell is of 38 inches diameter, with a 23 inch flue
running through it, 8 feet long, 14 of flue being in
the grate and the balance in the firebox, how much
effectual heating surface will there be? A. Asor-
dinarily reckoned, the effective heating surface
would be the surface of the flue in contact with
the products of combustion, and half the remain-
der of thesurfaces which these products heat.

What compound makes agood bushing for steam
governor valves? A. We have known both hard
brass and good cast iron to be used with satisfac-
ory results.
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(36) S. H. B. says: I want to build a skiff
of common poplar planks about 34 x 16 inches
wide and 16 or 18 feet long. The boat isto be about
416 feet wide, with two sets of rowlocks. I want
it to run as fast as possible. Will you please state
the way to build such a sgkiff? A. Probably some
of our readers, who have constructed similar boats,
can give our correspondent more useful informa-
tion than any we can furnish. If so, we would be
glad to hear from them.

(87) 8. A. H. asks: What is the compressi-
bility of air? In a tube of 1 square inch area and
1 inch deep, placed vertically, and closed at the
upper end, how far would 15 lbs. pressure, plus
the atmosphere, force water? A. If the temper-
ature of the air is kept constant during the com-
pression, the pressure varies inversely as the vol-
ume. You will find the principles relating to the
expansion and compression of air in any modern
text book on physics.

(38) 0. T. says: I have a bent glass tube
insertedinto the flue leading to a boiler chimney.
The tube is filled with water to a certain hight
when the damperis closed: and when the damper
is open, the water in one leg of the tube is de-
pressed T”% of aninch, and in the other leg is raised
15 of an inch. The chimney is 100 feet high. Will
you please give me a rule to obtain the velocity of
the draftin the flue in feet per minute? A. We
could notgive you a formula from these data alone
that would be very reliable. You will find con-
giderable information bearing on the subject in
Spon’s ** Dictionary of Engineering,” vol. I, arti-
cle ¢ Anemometers.”

(39) F. M. T. says:I am about to construct,
of oak, a boat as follows: 56 feet long, of 8 feet
beam, and 3 feet 6 inches draft. Diameter of pro-
pelleris to be 3.feet 6 inches, driven by two en-
gines each of 7 x8 inches stroke, by steam at 100
1bs. pressure. Approximately,what speed will I ob-
tain from her? A. If the boiler furnishes plenty
of steam, you may reasonably expect to realize a
speed of between 7 and 8 miles an hour in smooth
water.

(40) A. H. N. says: I am about building a
boat of the fellowing dimensions: 11 feet long, 2
feet 9 inches wide, to draw about 1 foot water. I
wish to propel her about 3 miles per hour by means
of a twinscrew,to be worked by hand. Please tell
me the diameter, pitch, number, and size of blades
necessary for suchscrews? A. Use propellers of
as large diameter as you can conveniently attach,
each with three blades. The pitch can be deter-
mined by dividing 400 by the number of revolu-
tions per minute, which latter should be aslarge
ascan be obtained without introducing compli-
cated gearing. This allows for a slip of a little
more than 30 per cent.

(41) G. F. Mcl. says: Would it be safe and
practicable to feed a boiler from the top with cold
or hot water? A.1lt would be practicable, but
not advantageous.

(42) A. C. asks: What is the best way of
building a float for fowling purposes, large enough
to hold two men, for use on salt water where there
are waves from two to four feet high? A. It
wouldbe a good plan to make the boat very broad
in proportion to its length, either decked over en-
tirely with the exception of wells for the occu-
pants, or provided with wide swashboards. We
have seen lightly built cedar boats, about 714 feet
long and of 44 feet beam,drawing 8 or 9i nches with
two passengers, catrigged, with center boards.
Such a boat would stand a very heavy sea when
the mast was unstepped.

(43) R. 1. C. says: I have a mill with a 40
horse engine driving a pair of 4 foot burrs. How
much wheatshould such rocks grind (making good
flour) perday? A. The data are hardly suffieient
for a good guess,and we would prefer to hear from
you what you are doing. Perhaps some of our
readers who have similar mills will also be kind
enough to send us some account of their perform-
ances.

(44) J. V. 8. asks: How is it that minus
multiplied by minus gives plus, and plus multiplied
by minus gives minus? A. According to the views
of modern analysts, it is a conventional rule or
definition. In many works onalgebra, an attempt
is made to demonstrate the principle, but it isgep-
erally faulty, and must be so, if the other view is
the correct one. A good illustration of the mod-
ern treatment of the subject may be found in the
chapter on “Negative Quantities,” in Todhunter’s
¢« Algebra.”

(45) J. L. W. says: We have many driven
wells in Hamilton, Ohio, and find that the common
gas pipe will not last more than a year in some,
whilesimilar pipes have been in wells for a num-
ber of years, and are still good. Even'the galvan~
ized pipe will not stand in places. The soil is
gravel and clay: can you explain the cause? A.
If the water has an acid reaction, you cannot pre-
vent this corrosion. Ia such a case, use pipes
lined withlead,tin, or porcelain.

(46) L. H. J. asks: What number of Cal-
laud cells is necessary to run a telegraph line of
3 miles, ground return, using two instruments of
low resistance? A. Twelve, if the grounds are
good.

(47) R. F. agks: Why is it that the tele-
graphcable operators at Heart’s Content, New-
foundland, can tell what messages are passing
over the French cable that lands at the islands of
St. Pierre and Miquelon, the cables being at least
200 miles apart at their nearest points? A. They
cannot do so.

(48) C. E. A. says: I have tried the experi-
ment of connecting my telegraph machine with
an alarm clock (for the purpose of making the
sounder go like the hammer bell in the clock) to
wake me up. I connected one wire from the ma-
chine to the bell,and the other with the brass

frame of the clock, to which, of course, was con-

mericis,

nected the hammer which strikes the bell. When
the hammer strikes, it completes the circuit, on
the same principle as a telegraph key and thereby
make the sounder click; but it did not work at all.
Ihave on an ordinary current, so that, when the
operator at the other end calls me, it wakes me up.
A. The arrangement is very simple and ought to
work. Perhapsyou have not made the connec-
tions properly. Test them by connecting a wire
across from the wire leading to the frame with
the one leading to the bell, and see if the armature
of the instrument will regspond.

(49) P. L. S. asks: What kind of gas comes
from sewers? A. It consists principally of sul-
phuretted hydrogen and carbonic acid gases.

(50) A. C. H. asks: When thezincs of a
galvanic battery are amalgamated with mercury,
and then exposed to the atmosphere for some days
before using them, does the mercury evaporate
from the surface of thezinc? I notice that zincs
under such circumstanceslose their bright silvery
appearance and become dull and leadenlooking.
A. No. The mercury remains there, and, if the
zinc is brushed, will appear bright and silvery.

(51) J. H. S. asks: 1. What is the best way
of renewing the strength in a carbon plate used
in an electrotyper’s battery? A. A carbon plate
in a battery has no power capable of being re-
newed. You must renew the acid when your bat-
tery becomes weak. 2. What will prevent a de-
posit of copper from sticking on a brass plate? A.
Cover the plate with black lead.

(52) G. V. says: A friend of mine owns a
pasture of several thousand acres in Texas. There
is no water on the premises except a pond. Indry
seasons the pond gets dry; and the distance of the
nearest running water being about four miles, it
causes much trouble on the ranche. He is spend-
ing a great amount of money in having holes dug
in the ground in differentparts of the pasture, and
thinks he will get water if he only goes deep
enough. Isthisso? A. Perhaps he will. Water
was obtained in the Sahara desert by means of
driven pipes.

(53) J. E.asks: I want a place in which to
keep fresh fish, packed in ice, in barrels or boxes.
What would be the best plan for a building,12 feet
square and 7 feet high, so that the fish would keep
for6 daysin hot summer weather? A. The ice
should be keptas much as possible in a solid mass.
Construct a smallice house about 8 feet cube, and
provide a basement underit in which to keep the
fish. The whole should be tight like an ordinary
ice house, say with the frame 10 inches thick and
filled in with sawdust. But ventilation and drain
age should be provided; and if a current of air
should be made to enterat the top and to descend
through the ice and out through the basement by
artificial means, it would be better.

(54) F. & S. ask: How can we color glue
white? A. Boil the glue in a little water and add
a small quantity of alum finely pulverized ; allow
to stand all night and then separate from the pre-
cipitate of organic matter, etc. The Cologne glue
is made from offal that has been treated with
chloride of lime after the usual process of liming,
and is thereby bleached. It is palebut very strong.
Commonly there is no acid used in the prcocess of
manufacture of glue, except those (lactic, butyric,
propionic) that constitute the active principle of
the oak-bark liquor used to remove the last traces
of lime from the materials before boiling. In the
manufacture of fine glue from bones, large quan-
tities of hydrochloric acid are used.

(65) J. C. F. asks: Is there any kind of
white composition or cement that will render a
wooden vessel impervious to rain and water, 8o as
to keep butter or lard sweet? A. Use melted par-
affin.

(56) C. J. H. says: 1. On p. 268, vol. 33,
you give a recipe for making ink. How shall I
manipulate the ingredients? A. Boil the galls
(finely pulverized) in the water for about 2 hours,
occasionally addirg water to supply the loss by
evaporation ; then add the sulpbate of indigo, and
finally the spices. Keep the whole for about two
months in a wooden or glass vessel, which should
be occasionally shaken. Then strain into bottles
for use. 2. Isthe sulphate of indigo used as it is
soldin theshops, or should it be neutralized? If
itis to be neutralized, how should it be done? A.
The indigo may be obtained, already prepared,
from any dealerin drugs. It is sometimescalled
indigo carmine,

(37) G. A. H. asks: In your issue of Janu-
ary 15, you state in an article headed ¢ Spiritual
Photography ’ that a solution of sulphate of qui-
nine on a background will be invisible to the eye,
and will yet appear on the exposed plate. What
strength of solution is necessary ? A. Useastrong
solution of the sulphate witha little tartaricacid

(58) G. D. asks: How can I make a first
quality hard soap from lye from ashes and tallow,
with other ingredients to harden it? A. The fats,
oils, etc., are saponified by boiling with caustic lye
for sometime. A sufficient quantity of common
saltis then added to precipitate the soap from its
alkaline solution; the soap is then pressed to re-
move superfiuous moisture and to give it form,
and finally dried. Most of the common yellow
goaps usually contain resinousbodies, sand, borax,
ete., in their composition.

(59) P. A.K. asks: How can kerosene stains
be taken out of carpets? A. Sprinkle good dry
pipe clay over the spots and pass gently over it a
hot iron. Allow the clay to remain some time in
contact with the carpet, and then remove by means
of a good stiff brush. Repeat the operation if the
first trial proves ineffective.

(60) C. M. D. asks: What quantity of ether
should be used to dissolve 3 ozs.shellac and 1 oz. in-
dia rubber? A. India rubber is so slightly solu-
ble in ether that to dissolve the quantity of rubber

you mention would require an immense quanttiy
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of very pure ether. Cut your rubber into small
pieces and dissolve it in 34 ozs. hot naphtha, by
constant agitation; add to this the shellac in a
very fine powder,and heat the whole with constant
stirring until the shellac is dissolved.

(61) J. H. C. asks: I racked a barrel of cider
off twice and then attempted to fine it with ising-
glass. After standing three weeks I again drew it
off, and found the isinglass at the bottom, like
mud, but the cider is not as clear as before. Is a
quantity of the isipglass held in solution,and will
it eventually fine down ? A. It will probably clear
after some time. You added too much gelatin.

(62) T. A H.asks: 1. Isnot immersion in
steam under heavy pressure one of the steps in
the process of vulcanizing india rubber? A. No.
2. What amount of heat will india rubber or gutta
percha, vulcanized or not vulcanized, endure
when immersed in steam or water, without dete-
rioration of its strength or elasticity? A. Caout-
chouc melts in the air at a temperature of 392°
Fah, with partial decomposition. It is reasonable
to suppose that steam above that temperature
would accomplish the same result.

(63) R. N. B. agks: Are there any adhesive
properties in Irish moss? A. Yes, when it is con=
verted into jelly.

(64) S, C. says: Ihave a side wheel steam-
er with a low pressure engine of 35 inches diame-
ter and 9 feet stroke, cutting off at 12 inches travel
of piston. It runs at30 revolutions per minute.
A vacuum occurs on the steam side of the piston
when the piston has traveled 4 feet of the9. Is
therenot a loss of power, and therefore of fuel,
by this arrangement? A. If the engine exerts
suficient power, we do not see any objection in
the arrangement, on account of the pressure in
the cylinder falling below that of the atmosphere,
as long as the positive pressure on the piston is
less than theback pressure. It is possible, how-
ever,thatthe steam is for other reasons cut oft
tooshort for economical working.

(65) F. W. F. says,in reply to H. J. S, who
asks as to pressure for compresging bales of cotton:
In yourissue of January 15, yousay : ¢ About half
the pressure ” or ¢ same force.” I think that you
mean one half of 100 tuns when you say the same
force. Do younot? Some weeks ago I asserted
that a cotton press with a box 2 x 4 x 10 feet, con-
taicing 80 cubic feet, would require but ié— of the
power that is needed by one 2 x 5x 8 feet contain-
ing 80 cubic feet. Am I right? A. In the query
referred to, the language is that of our corres-
pondent H. J. S. We understood that the ex-
pression ‘“half the pressure or same force ”” meant
that there would be half the original psessure, or
half the original force, or half of 100 tuns. We
are sorry, however, if our answer influenced you
at all in making the assertion that a press with a
follower 2 x 4 would only require half the power of
one with afollower 2 x 5, each compressing alike.
Pressure is one thing and power is another, as we
bhave frequently pointed out. Thus, in question
14, p- 43, when the bales were placed one on top
of the other, the pressurerequired would be only
half as great; but it would require to be exerted
over twice the distance in the same time, to pro-
duce the same effectas when the bales were placed
side by side.

(66) C. L. C. says, in reply to W. A. R.’s
query as to the breaking weight of a bar of iron
1034 inches long, %
inch wide, and 4
inches deep, sup-
ported at one end
only with weight
applied at outer
end: Let l=length
=10} inches, d=
depth=4 inches, b=
breadth=14 inch,
W=weight requir-
ed to break the
beam, and c=con-
stant=to 2,400 lbs.
Ther.ce we have, for the shearing strain, S, at the

S d? in inchesXb in inchesX constant

4 times length in feet..

- arxbxe 16x0°5X2400 54857 Th
4 35 s
weight may only bend or cripple the beam, as the
constant is theaverage breaking weight of a bar
of iron1inch square and 1 foot long, supported
at both ends and loaded in the middle. If the
weight is equally distributed along the whole
da?xbxe
21

To derive the full strength, the beam must be so
secured as to prevent lateral motion, which would
tend to buckle the bar before the maximum
strength was reached.

(67) E. H. 8. says, in reply toJ. D. H., who
inquires how to thicken stove patterns: It can be
done by first waxing the pattern,then taking strips
of muslin cut to a proper width and laying them
on the pattern,so that the edges will just meet,
then pressing them into all depressions, and again
waxing over. This may be repeated until the re-
quired thickness is reached. I have frequently
tried this and never (ailed.

(68) W. E. C.says, in reply to J. M. 8., who
inquired as to the cause of bursting his main valve
when steam is turned on: I bursta 4 inch valve
once in the same way, and there was no ice in the
pipe. Steam turned into a pipe containing water
comes in contact with the water, a portion of the
steam is condensed, and a vacuum is formed,draw-
ing the water back. The steam pressure again
thrusts it forward until it arrives at the end of
the pipe or valve; and the water, being nearly a
solid substance, strikes the valve with nearly the
same force as a mass of iron driven with the same
velocity. Of coursethe valveis not broken at the
first blow; but the blows are repeated until the

point, a b:

This

length of the beam, W will=54857X2 or:
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water nearest the steam is heated. This also is
the cause of thumping in steam pipes used in heat-
ing buildings. An outlet for the water destroys
part of the force of the blow, although there is
danger then if steam is turned on too suddenly.

(69) D. L. says, in reply to J. R. A., who
asked how to cure cracked heels in horses: Take
powdered gum camphor 14 oz., powdered gum
myrrhl oz., sulphuric acid 1 oz., spirits of turpen-
tine 1 oz., and lard 1 pint. Mix thoroughly, and
rub on the affected limbs once a day. Wash the
iegs with soapsuds, and wipe dry before using. To
prevent the affection, keep your stable and lot
«clean, and be sure that your horse is well groomed.

(70) H. 8. J. says, in reply to J. M. H. Jr.,
‘who asks' for arecipe for decalcomanie varnish :
For preparing a fastening varnish for stickiog the
pictures to the object, take 5 ozs. Canada balsam
(frequently called balsim of fir) and 1 oz. each of
alcohol (90 per cent) and spirits of turpentine;
mix thoroughly, and let stand a few days. For
finishing, use white dammar varnish, or a varnish
made of bleached sheilac 2 drachms, dissolved in
10 ozs. stronger alcohol.

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and
examined, with the results stated :

X. X. Y.—All the specimens contain iron, but
mnot in paying quantity.—J. S. B.—No. 1lisquartz
sand, no emery or corundum, Sulphuret of iron
is valueless.—A. M. S.—The boot lining is dyved
with aniline green.—F. M. M.—The water is hard-
ly entitled to the name of mineral, inasmuch as
many natural waters eontain as much mineral
matter of a similar character, and are not supposed
to be of a medicinal character.—R. F. A.—Your
ferrotype plate is probably coated with a fine va-
riety of japan varnish.

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMERICAN ac
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
ing subjects: =

On the Witch Wand. By C.

On Eating Quails. By C. W.

On an Electric Shock. By J. C.

On Capital Punishment. By C. W. E.

On a Psychological Phenomenon. By A. Y. M.

On Poisonous Plauts. By H. H.

On Bank Robberies. By M.

On Copsumption. ByL R.

On Acrial Navigation. By E. R.

On Restoration of Life.” By C. I. 8.

On Puget Sound. By G. W. B.

On Thoughts on Astronomy. By W. C.

Also inquiries and answers from the following :
S.H.L.Jr.—J. P.M.—C. V. B.—D. M. N.—C.. J. M.
—C. F.E.—J. K.—B. L.—H.T.—A. H.T.—F.T.—
T.W.—J.B.—G.P.—J.C.D.—F. K.—N. T.W.—J.J.
—P.8.—G. D.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to appeat
should repeat them. If not then published, they
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, etc., will not be
published here. All such questions, when initials
only are given, are thrown into the waste basket,
a8 it would fill balf of our paper to print tbem all;
but we generally take pleasure in answering briefly
by mail, if the writer’s address is given.

Hundreds of inquiries analogous to the followiae
are sent: ¢ Where can hives of bees be obtained ?
Who sells small engines ? Who sells rotary rock
drills? Who sells an ice-making machine, capable
of making 2,000 1bs. per day? Whose is the best
railroad tie? Where can rubber-coated duck,etc.,
cloth be obtained ?” All such personal inquiries
are printed, as will be observed. in the column of
¢“Business and Personal,” which is specially set
apart for that purpose, subject to the charge men-
tioned at the head of that column. Almost any
desired information can in this way be expedi-
tiously obtained.

[OFFICIAL.]

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted in the Week Ending
January 25, 1876,

AND EACH BEARING THAT DATE.
[Those marked (r) are reissued patents.]

Abdominal supporter. W.C. Blakeslee............
Air compresser, hydraulic, F. Laurence..
Amalgam for teeth, J. Fry .. . ......
Animal matter, preserving, H. Gahn

. 172,726
. 112,728
. 172,142

Bag, travelling, G. B. Jenkinson........ .
Bags, handle for traveling, C. F. Walker.. .. 172,800
Bait cutting machine, N. Richardson....... ...... 172,71

Bale tic, V. F. P. Alexander..
Bath tub, C. A. Blessing .
Bath tub, F. Bardett........ .
Bedstead, W, Wilson.........oovvvniennnnns
Beer, etc., forming mash for, C. Seibel.

172,683
. 172,600
172,605
..... 172,813
.. 172,588
. 172,723

Beer, etc., treating, F. EmKken... .

Bobbins, making Glazier & Wait . 172,622
Boiler, steam, F. Collignon 172,557
Boiler, wash, T. Shuman.......... . 172,662

.. 172,719
.. 172,558
. 172,764
IR,
L IRET
192,713
172,616
172,640

Boot, Robling & Henke...
Boot, button, A. Condell..
Boot-pegeing machine, Noble & Pro
Bottle stopper, J. Matthews.
Rottles,covering, Mathis & Neuhar!
Bottles, holding, W. Hauck......
Box, transplanting, P. Eby...
Boxes, die for, H. Martyn

Boxes, nailing H. P. Ostrum ...................... . 172,579

gmmmu.
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Pavement, F. W. Mathias 172,574

Brick walls, etc., cleaning, J. Waterman 172,804 Pen and pencil case, R. H. Ryne (r)... . 6,88
Bridle bit, J. A. Fairbanks 172,562 Photograph burnisher, Hall and Lasher . 172,625
Brush, paint, D. N. Lanyon.. 172,635 | Photograph burnisher, E. R. Weston (r).. . 6,885
Buckle and trace carrier, J. W. Weed 172,806  Piano action, upright, F. Frickinger. . 172,620
} Bindings, construction of, N. Poutiloff. 172,711 | Pianoforte action, upright, F. Frickinger. .. 112,621
Butter cutter, H. F. Patton..... teiaeees ... 172,767 Pills, machine for coating, W. N. Clark. . 172,705
‘ Butter package,A. C. Sawyer . 172,783  Pipe tongs,J R. Brown.. .. 172,550
Button fastening, G. W. Hatch. . 172,733 | Pipe tongs, A. A. Pease. wienes e 0 172,649
Can nozzle, G. H. Chinnock...... 172,552 | Pistols, air, A. A. Pope.. 172,582, 112,583
Can opener, S. Poole........ ... .... . 172,653 | Planter, corn. S. T. HOIlY.eoovvverniiinnnerennnnens 172,566
Can, sheet metal, G. H. Chinnock.. 172,553 | Planter, cotton, L. M. Rhodes...................... 172,716
Can, sheet metal, D. W. De Forest.. .. 172,559 | Planter, cotton seed, W. Jarrell.......... seaeens . 1R,141
Car coupling, B. G. Phillips.... . 172,769 | Pneumatic signal, A. Chambers . 172,704
Car coupling, J. Singer.... ....... 112,789 | Power, transmitting, J. L. Crabtree ............. 172,708
Car coupling, W. G. Smoot......... ...... 172,667 | Precious stones, cutting, H. D. Stover . 172,589
Cars, gate signals for street, E. Hand . 172,730 { Printing press feed. C. W. Dickinson . 172,715
Cards, suspender for, H. D. Mentzel . 172,759 | Proof press, W. Quail  ......ccovvt vever vennnnn. 172,656
Carriage, C. N. Dennett (r).......... veee 6,869 | Pump, W. Lott .........cccvvveennnn. eee . 172,754
Cartridge, L. De Froldeville........cvvvvvannnnnnnn. 172,71t | Pump. steam vacuum, Prall and Burr..... 172 &54 172,655
Chair, J. A. ENO.....covvvvnveennnnn .o ... 172,724 | Pump bucket, chain, O. Junkerman.... .......... 172,747
Chair bottom, E. P. Russell . 172,585 | Pump expansion bucket, D. W. Witmer... .. 172,816
Chair, reclining, V. De M. Sleight ... 172,665 } Punch holder, J. Barrett.. .. 172,689
Chair, convertible, G. H. Shulz............... ... 172,587 | Punching and shearing metal, L. W. & J. Beesley 172,599
Chair, folding, H. S. Golightly....... . 172,623 | Railroad signal, R. Jennings......coeeee = ceunens 172,743
Chair, folding, Selleg & Whitmore.... . I?,785 | Railroads pneumatic signal for, A. Chambers... 172,704
Churn, H. T. DaviS...cveeiiieenrennnnn. 172,713 | Ramie machine, C. C. Coleman... ................ 172,610
Cigar holder, S. Clark... . 112,555 | Resawing machine, P. Pryibil.... .10,
Cigarette filler, M. Rubin.... . 172,661 | Reaper and mower cutter, T. Henderson . 112,136
Clasp and button, suspender, A. J. Vandrake 172,675 | Rubber, die for cutting, J. A. Olmstead 172,165
Clock escapement, J. Leidgen..............c........ 172,638 | Saw handle, crosscut, L. Shepard.................. 172,788
Cock 8top, V. N. Hughes..........evvvuvnennenn ... 172,568 | Scales, specific gravity, R. Parish.......... .. 172,581
Coffee cleaner, H. B. Stevens.. - 172,611 | Screw-cutting die, Cudworth and Stetson......... 172,712
Cofee huller and cleaner, H. B, Stevens. - 172,79 | Screw machine tool carrier, J. Yule......... .. 172,682
Coffee pot, W. W. Stevens........ ceeas . 172,670 | Seal, metallic, F. W. Brooks......... .. 112,698
Cooler, beer, L. Baeppler........ . .....cooiiiennn 172,687 { Sealing tongs, J. F. Russell...... .. 172,782
Corn cob elevator for, H. H Eby ..ccieven nll 172,719 | Separator, grain, H. B. Stevens ... . 172,672
Corset steel, M. P. Bray..'..... .. . 172,601 | Separator, middlings, C. F. Keller................. 172,148
Cotton gin feeder, J. Wright........ . 172,680 | Separator, seed, F. C. Miller (. .c.coovvennnenn.. 6,882
Cradle,swinging, G. W. Gordhaus... .. . 172,565 | Sewer, C. B. Rossell..........c..u..... . 172,780
Croquet apparatus, A. Angell......... ... . 112,685 | Sewing machine hook. A. C. Van Sant. .. 172,616
Cultivator, wheel, B. W. & N. T. Remy. ««. 172,775 { Sewing machine shuttle, J. S. Copeland . 172,612
Cupboard, L. Spangler... ......cccvvvvunnenn. . 172,793 | Sheet metal vessel, J. M. Patterson............... 172.648
Dental filling, making, R. S. Williams. .. ........ 172,811 | Shoe box, W. S. Corning.. 172,506
Dental foil, R. S. Willlams .. ........cccevvvnneen. 172,812 | Shoes, forming shanks for, E. Briner .. 172,697
Dolls ete., joint for, C. M. Crandall . 172,709 | Shooting gallery, J. S Coniin (f).....cevuenenen.n. 6,877
Door register, F. Myers........ccecvvevveineennnnns 172,162 | Shovel handle, W. J. A. Kennedy................. 172,632
Dredge buckets, clasp for, W. Rhodes........ ... 172,584 | Shutter, metallic, E. H. Johnson .. 172,744
Dredging apparatus, W. H. Newton (r).. ... 6,876 ] Sjeve, flour, F. Blair .......... . 172,693
Dryer, E. W. Bakewell................... ... 172,698 | Snow plow, Twitchell & Parsons. 172,799
Drying apparatus, J. W. Cassidy.... . 172,608 | Sole-fastening strip, metallic, E. P. Richardson. 172,658
Eaves trough hanger, J. B. Harvey ... 172,781 | Spike puller, E. D. ROth...ccvveuveneens avennnn. 172,781
Eggs, preserving, A. S. White. ... 172,671 | Spinning, flier for, C. K. Pevey. ... 172,651
Eggs, desiccating, P. Cooper........ ... 172,611 | Spooling bobbin for yarn, J. B. Bancroft ......... 172,548
Elevator, hy draulic, F. B. Perkins... . . 172,650 | Steam trap, Hilton & Clarke 172,738
Elevator, platform brake, I[I. Snowden.. .. 172,792 | Steam trap, J. Ryan . .. 172,586
Equalizer, draft, W. H. H. Fry .. ...... . 172,727 } Stock and feed cutter, I. 8. Wilson.. .. 172,814
Equalizer draft, R. M. Marvin..........ccouueuen... 172,756 | Stone-polishing machine, J. Finn . 1,617
Fare register, Moody, Glaskin & Miner... . 112,761 | Stove, W. Y. CrulkShanK.......evveeeenneennnnnnnns 172,711
Faucet, W. F. KellS ... ceviiiiiiiiieeernnnneneeenns 172,631 | Stove, cooking, G. ¢. Richmond . 172,657
Fancet driving apparatus, Diﬂey & Stevens.. . 172,614 | Stove, warming, E. A. Reed... 172,713
F:enbe farm, J. M. Shaver .. 172,786 { Stove grate, W. J. Earl . 192,118
Fence, iron, S. Crowell........ccvvveeeeen vvvnnn ... 172,6i3 | Stove grate, T. B. Griflith 172,564
Fence, portable, O. C. Pluminer.................... 172,710 | Stove, heating, S. B. Sexton (1) 6,884
Fence post, G. Shelton. ........ . 1R,787 | Stove lid lifter, T. B. Carpenter.. 172,607
Fertilizers, manufacturing, L. Stockbridge ....... 172,590 { Stove pipe and guard, Z. Nickerson.. . 172,51
Filter and purifier, water, P. De La Neuville. .. 112,560 | Stove pipe thimble, T. Shuman. .. 132,663
Fire arm firing pin, L. DimocK..... «.cevvvvrnnnnn. 172,716 | Stove platform, L. F. Betts.. .. 172,549
Footstool, folding, J. B. Tyler..................... 112,674 | Stove, portable, S. Thompson . . 11,7197
Foundations, constructing, O. C. Matthews. . 172,641 | Stove, self-feeding, L. B. Woo]folk L. 12,817
Fruit dryer,S. W. HODP€.uvervrieerriver  vevnnnns 172.740 | Stoves, attachment for cooking, T. R. Timby . 172,798
Fur-cutting knife, W. F. Hoffman........ . . 172,739 | Straw cu'ter,J. K. O’Nell.. RN 172,646
Furnace. wet fuel, J. A. Meagley ............. 172,644 | Table, ironing, R. B. Lamb 172,150
Furnace, reverberatory, W. Chisholm.... . .. 172,554 | Telegraph printing, E. Gray (r).. ..6,870, 6,871, 6,572
Gas, generating, E. H. Covel............ . 172,707 | Thill coupling, G. D. Bally ... . 112,598

Gas regulator, Rehn and For

Glove fastener, J. A. Kincai

Grate, double heating, E. A.
Grate, fire place, T. M. Neff.

Gas, making, E. f. Covel (r)

Gas regulator, D. 13. Peebles .
Gas regulator and purifier, Booth and Esser.....

Governor, B. Brazelle..............
Grate and fire pot, coal, A. Ring

6,878
o 1R
. 172,768
172,696
L 172,633
... 172,602
L. 112,708
ackson............. 172 569
. 112,576

d..

Ticket reel, W. H. Marston

Thill coupling, T. McDonough...
Ticket case, coupon, C. N. Ayre

Time detecter, Watchman’s, W. Imnaeuser
Tyre tightener, Packard & Hesrris
Tobaccobox, L. F. Betts...........
Tobacco, glycerin in, Smith & Messinge:
Tobacco machine, plug, J. L. Jones

172,58
172,686
17,513

. 172,630

172,647
172,692
172,666
172,146

Grinding wheel moistener, A. A. Hazeltine 172,735
Harness trimming, T. Ellison............. . 172,122
Harness trimming, E G. Latt..... «vocevueiinanns 172.636

Harrow, B. W. Taylor...
Harvester, J. P. Manny (r)
Harvester, W. N. Whiteley....

.............. 112,796
. 6,879, 6,880, 6,881
172.809

Harvester rake, W. N. Whiteley.............. ... 172,810
Harvester torsion spring, Dudley and Rude....... 172,615
Hay stacker, M. Amidon..........coovve 0 ceevnnnn 172,684
Headache remedy, H. 'W. Hollon . 172,621
Heater, etc ., feed water, J. A. T. Overend...... 172,580
Heating apparstus, air, H. I. Snell.  .... .. oo 172,791
Horse collar, H. Smith............... ... 172,668
Horse detacher, R. S. Van Zandt....... ... 172,800
Horseshoe nails, finishing, R. Ross ... 112,660
Horseshoes. finishing, J. A. Burden....... ...... 172,604
Hose clamp, D. A. Stevens . 172,669

Hubs, drying, J. Urmston
Hydrant, fire plug, etc., S. W. Lewis..............
Ice creeper. E. Wight
Indicator, F. Sumpf
Ink from rags, extracting, L. H. G. Ehrhardt. .

172,592
172,752
172,678
. 172,501
. 172,11

Inkstand. J. Kidder Lo 172,749
Keg, nail, S. F. Maxwell.. .o 172,642
Keys, manufacture of, W. M. Griscom. .o 172,729
Kiln, brick, J. K. Caldwell... . 172,701
Knife polisher, R. G. Norton.. 172,578
Knitting burr, C. Allardice ...........  ........ 172,597
Ladder, extension, E. S. Webster...... . 172,595
Land roller and seeder, F. M. Domling. ... 172,561
Lathe, metal turning, 8. Willlamson... . 112,679

. 172,664
172,732
172,629

Lathes. tool holder for, D. Slate.... .
Leather-cutting machine, H. Hartley
Lock, time, L. Hubbell

Locomotive head light, J. V. Slusser . 172,790
Loom, G. Crompton . 142,110
Lubricator, F. W. Carpenter... . 172,702
Marble, etc., artificial, G. W. Householder.. . 172 567
Mechanical movements. A. Warth........ 172,802, 172,803
Mercury from ore, extracting, H. Berrens. . 112,691

Millstone cap, F. G. Wallace..
Mining machine, F. M. Ltchner. .
Mote extractor, etc.. J. Wright ....

172,594
. 172,637
172,681

Mucilage bottle, W. C. Waite ... 172,593
Nail machine. S. Butterfield . 172,700
Nail plate feeder, D. W. Keith (1)... 6,874
Napping and brushing macbhine, N. J. Becker.... 172,690

Necktie, J. B. Carter . 172,703
Needles, machine for grinding, F. W. Mallett.... 172,639
Nut lock,J. H. Webster.. . 172,805
Nut lock, J. E. Withers.. 172.815
0il tank, portable, P. M. Clark 172,609
Ordnance-lining tubes,J. G. Butler . 142,606
Paint composition, ete., G. F. Heyl L 172,735
Pan, portable ash, Frank and Aub . 172,563
Paper clip, P. Roberts............ 172,659

Paper file fastener, C. D. Lindsey 172,753

Tongue support, C. Hoiz 172,628

Toy dancer,W. A. P. La Grove (r) 6,815
Trap, insect, A. B. Sprout....... 172,194
Umbrella tip cun, C. W. Tucker . 172,673
Urn, water, E. A. Parker........ 172,66
Valve, balanced, W. J. Westwood.. 172,808
Valve, balanced slide, B Brazelle... . 172,603
Valves, refitting globe, C. F. Hall .. 172,624
Vehicle perch plate, J. R. McGuire..... . 172,643
Vebicle seat, T. Fleming........ ... 172,618
Vehicle spring, S. Newcomb............ . 172,763
Vehicle wheel, Harvey & Reppenhagen . 172,626
‘Wagon trestle, platform, L. M. Fitch... . 172,725
‘Wash board, L. Burrill.... . terte eesssens sesne 172,699
‘Wash tub stand, J. H. Johusou . 112,745
‘Washing machine, P. C. Addis........ . 172,596
Watch case die, F. Ecaubert ....................... 172,10
Water check, W. J. Bocth.... .................. 172,695
Water closet, E. A. Leland..............cvveena..., 172,570
Water closet pans, E. A. Leland... 172,511, 174,572
‘Water spout cut- off, G. W. Folkerth............... 172,619
Water wheel, J. Haseltine (r)........... cevese. oo 6,878
Water wheel. Newman & Powell.. . 172,645
Well point, drive, J. vollard....... ... A
‘Wheelbarrow, P. L. Weimer . 172,802
Wwind power, C. Schneider..... 172 84
Windlass, D. N. B. Coffin, Jr 172,556
Windmill, G. Mabie............ . . 172,755
Window shades,making, M. Lachman ............ 172,634
Wire, pressing barbs on, E. W. Mitchell.......... 172,760
Wrench,J. R. Brown... . 172,551
‘Wringer,N. B. Phelps . 172,652

DESIGNS PATENTED.

8,922. —PHYSICIAN’S CHAIR —A. Abel, New York city.
8,923.—COFFIN HANDLES.—M. H. Crane, Cincinnati, O.
8,924.—BooTt T1ps.—J. E. Curtis, Marlborough, Mass.
8925 to 8,9271.—FLOOR CLOTHS.—C. T. Meyer et al., Ber-

gen, N. J.
£,928.—CARPETS.—C. A. Righter, Philadelphia, Pa.
8,929. —CARPETS.—A. Baye,London, England.
8,930.—Tor.—H. N. Black, Philadelphia, Pa.
8.931.—WoOVEN FABRICS.—A. H. Miller, Philadelphia,Pa.
8,932.—INESTANDS.—E. W. Smith, Brooklyn, N. Y.
8933 to 8,935. —CARPETS.—T. J. Stearns, Boston, Mass

~ SCHEDULE OF PATENT FEES
On each Caveat.. .
On each Trade mark .................................. 825
On filing each application for a Patent (17 years)....
On issuing each original Patent........
On appeal to Examiners-in-Chief......
On appeal to Commissioner of Patents..
On application for Reissue........... ...
On filinga Disclaimer.......covviiiiines viveiiiinannns
On an application for Design (3% years)
On application for Design (7 years)
On application or Design (14 years)

© 1876 SCIENTIFIC AMERICAN, INC.

CANADIAN PATENTS.
LisT oF PATENTS GRANTED IN CANADA,
January 28 to 51, 1875.

5,612.—H. A. E. Lefort et al.,
man detector. Jan. 28, 1876.

5,613.—J. L. Massie, Cowansville, P. Q. 1st extension of
No. 4,237. Heater. Jan. 27, 1876.

5,614.—J. L. Massie, Cowansville, P. Q.
of No. 4,237. Heater. Jan. 28, 1876.

5,615.—M. MacVicar, Potsdam, N. Y., U. S. Apparatus
for illustrating geography. etc. Jan. 28, 1876.

5,616.—T. J. Sloan, New York city, U7. S. Thawing fro
zen water pipes. Jan. 28, 1876.

5,617.—W. W. St. John, Philadelphia, Pa., U. S. Piston
packing. Jan. 28, 1876.

Montreal, P. Q. Watch-

2d extension

5,618.—W. A. Durrin, Wilson, Wis., U. S. Stake. Jan.
28, 1816.
5,619.—C. P. Baghott et al., Hamilton, Ont. Lock nut.

Jan. 28, 1876.

5,620.—M. E. Dow, Manchester, N. H.,U.S. Advertis-
ing device. Jan. 28, 1876.

5,621.—J. H. Wickes, New York city, U. S. Refrigera-
tor. Jan. 28, 1876.

5,622.—H. H. Nash, Baltimore, Md., U. S. Life-preserv-
ing stool. Jan. 28, 1876.

5,623.—F. Schorn et al.,Petersburg, Ont.
Jan. 28, 1876.

5,624.—W. P. Buckbee, Smithville, Ont.
Jan. 28, 1876.

5,625.—H. T. Marshall, Brockton, Mass., U. S. Boot aud
shoe nail. Jan. 28, 1876.

5,626.—A. Syversen, Chicago, Il11., U. S.
elbow. Jan. 28, 1876.

5627.—C. F. Rapp, Cincinnati, Obio, U. S. Hydrant.
Jan. 28,1876.

Bed bottom.

Drum heater.

Stove pipe

5,628.—C. F. Rapp, Cincinnati, Ohio, U. S. Hydrant.
Jan. 28, 1876.
5,629.—C. de Quillfeldt, New York city, U. S. Bottle

stopper. Jan. 28, 1876.

5,630.—S. Thomson, Malvern, Ont.
31, 1876.

5,631.—D. Sanford, Ashton, Ill.,, U. S. Fireman’s lad-
der and fire escape. Jan. 3!,1876.
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Back Page ====== $1.00 aline.
Inside Page 75 cents a line,

Engravingsmay head advertisements atthesame rate
per line, by measurcment, as the letter press. Adver
tisements must be received at publication ofiice as
early as Friday morning to appearinnext issue.

REVERSIBLE

HOISTING ENGINE

FOR ALL PURPOSES
7%= Cheap. simple, durable, and effective, {Iﬂ
LIDGERWOLD M'F'G CO., 165 rearl St.,

Plastering. Jan.

N.Y

SLOW ROTARY MOTION CONVERTED
into a rapid vibratory motion by James F. McCor-
mick’s Mechanical Movement, patented Dec. 21, 1875, by
which Sewing Machines, Lighh Hammers, aniug Ma-
chines, Jig Saws, &c., can be operated. Addres:
J.F. McCORMICK, Philadelphia, Pa

Wanted __To Manufacturersand Patentees—Uge-
~““ful patented articles for manufacture,
suitable for sale by hardware dealers. Cash will be paid
for patents, or advance made for royalty. Address P. t.
PRATT, care PRATT & Co., Buffalo. N. Y.

OR PURE NATURAL LUBRICATING OIL—
Suitable for Paper Millg, iron Works, Cotton and
Woolen Mills. ¥lour Milis, Planing Mills, Street Rail-
ways, &c., &c.. send direct to GEO. ALLEN Franklin,
Pa. Price per bbl $12; %4 bbl., $7: 10 gals. ,$3 50.
wo VALUABLE l’ATENTb FOR SALE—¥or partic-
ulars, address NORMAN & JENNINGS, Carrollton
Hotel, Baltimore, Md.
LECTRLC BURGLAR A_LA RMS Hotel and Houre
Annunciators,Call Bells, Signaling Apparatus,Cheap
Teleg.Inst’s, Batt 8,etc. TEL SUPPLY Co. Cleveland 0.
A PERFFCT llEATFR
¢¢The Gothic Furnace works satisfactory, and much
better than the one taken out.’
STEWART, 3R 5th Ave., New York.
To ALEX. M. LEsLuy, 226 West 23d St., New York.
& Catalogues sent by request.

FOR SALE—A second hand Foot Lathe, Baldwin No. 3.
L. H. RUSSELL  Stratford, Conn.

Q YOUNG AMERICA SCROLL SAW Beatsthe world.
% J. M. BEUGLER, M’f’r, Wl]liamsport Pa.

WANTED~A Small Locomotive‘ from 2 te 8 h,
AddressJ. W. MURPHY 81 Ensor St., Balt., Md

ISSOLUTION—CHIPMA N, HOSMER & CO.—
The partnership heretofore existiug between N. P,
Chi man, A. A. Hosmer,C. D. Gilmore, J. C Smith, and
Anderson, has been dissolved. E.W . Anderson
willconninue the business at his Offices, 687 F St. ,Wash-
ington, D. C.—Washington, Jan. 26, 1876.

RON BRIDGE BUILDING—A complete de-
scription, with dimensions, working drawings, and
%grspectives of Girard Avenue Bridge, Philadelphia, Pa
ith foundations of piers. Ten engravings. Price 30
cents. Contained in Nos. 1, 2, and 4 of SCIENTIFIC
AMERICAN SUPPLEMENT 10 cents per copy. To be
had at this office, and of all news agents.

E-DUPLICATION OF LETTERS, ETC.

A letter can be written and fifty copies taken in 15
minutes by EDISON’S DUPLICATING PRESS. Hun-
dreds of Copies from a single writing.

HAg. BATCHELOUR, 41 Dey St., New York.
P. 0. Box 3207.

PROFITABLE INFORMATION.
“AMERICAN PERFUMER’S MANUAL?”
Gives full details for Perfumery, Coiognes, Florida Wa-

ter, Sachets, etc. Pnce Six I\?
Ww. RY, B ox 4763, New Y ork

SPLENDID CHANCE—On low terms. Beet

paying invention of the age. For Grocers, Drug-
gists, Brewers, and Saloon Keeners. Simp'e, cheap.and
durable. For i‘erritory, etc.,,LIQUID VENT CO., Kan-
sas City. Mo.

JEW LAMP TOP AND CHIMNEY —PARTNER
‘Wanted. D. B., Box 111, Gardner, Ill.

T HE MECHANIC’S FRIEND--A COLLECTION
of Receipts and Practical Suggestions relating to
Aquaria, Bronzing,Cements, Drawing. Dyes, Electricity,
Gilding, Glass-working. (}iues, Horology, L.acquers. Lo-
comotives, Magnetism, Metal-Working. Modeling, Pho-
tography, Pyrotechny Railways, Solders, Steam En-
gine. T'e egraphv. Taxidermy. Varmshes, Waterproofing,
and Miscellaneous Tools, Instruments Machines, and
Processes connected with the Chemical and Mechanical
Arts. With upwards of 300 Enf,ra» ings Edited by W. k.
A. Axon, M.R.S.L. 12mo.,clo
D. VAN N OSTRAN D, PUBLISHBR,
23 Murray St. and 27 Warren St., New York.
*¥ Copies sent free by mail on receipt of price.

ENTENNIAL DRILL CHUCKS ARE A SUC-
) CES8, Theyhold1-64 to % in. and warranted. Sent
by mail, prepaid. for $4.25. Send for new reduced Price
List of Lathe and Dl ill Chucks
. CUSHMAN, Hartford, Conn.
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THE LIGHTNING DIE AND TAP FOR USE
IN BIT BRACE.

‘Work finished at one cut. Die adjustable for wear.
Unsurpassed for threading bolts and nnts 3§ in, and un-
der with rapidity and precision. WILEY RUSSELL

MANUFACTURING CO., Greenfield, Mass.

How to Learn
Phrenology. |tei ythe siate Loglsinture)

ning July 6, 1876, to accommodate Teachers, Students,
Ministers and others during vacation. Another Course
will be open Nov.6. Circulars, giving full explanation
sent by mail, on application to S. R. WELLS & CO.,
Agents,; 137 Broadway, New York.

WHIPPLE’S
Patent Door Knob.

Awarded a Bronze Medal at the American Institute Fal
for 1874. The Judges say: * We consider this method of
fastening DOOR KNOBS a great improvement ever any-
thing yet invented for the purpose, as it obviates the use
of sidescrews and washers, and can be regulated to sulf
any thickness of Doors.”’ Send for Circuiar.
THE PARKER & WHIPPLE COMPANY,
West Meriden, Conn., or 97 Chamvers St.,. N ¥

¢¢ The American Institute
of Phrenology’’ (Incorpora-

IG PAY to sell our RUBBER PRINTING STAMPS.
Terms free. TAYLOR & HARPER, Cleveland, O.

N THE CAUSES OF KNOCKING TN HIGH

PRESSURE ENGINES. By Joshua Rose. W:th
Nine Engravings. A v-luable practical treatise Price
20 cents. Contained in Nos. 1 and 2 of ¢ Scientific Ame-
rican Supplement,’’ to be had at this office, and of all
news agents.

H. W. JOHNS’ Patent

ASBESTOS

STEAM PIPE AND BOILER

Coverings

Asbestos Cement Felting==Asbestos
Lined Hair Felt, &ec.

H. W.JOHNS, 87 Maiden Lane, N.Y.,

Patentee & Manufacturer of ASBESTOS MATERIALS—
ROOFING -STEAM PACKING—PAINTS, &c.

§="Infringers will be prosecuted._ &8

Established In 1853,

LOVEJOY, SON & CO.,

ELECTROTYPERS ani STEREOTYPER,

Vandewater Street, New Yor

Srcientific Quwerican,

CLARK & COMPANY’S
PATENT SELF-COILING, REVOLVING STEEL SHUTTERS

Can be readily fitted to Store Fronts
PROOF, and affording absolute rotectlon also, WOOD
Store Fronts, Private
or balance weights, and cannot
shutters in the world. Are fitte
Building, Lenox Llhmrf Building.
and are endorsed by the leading archltects of th% Xorld

AGENTS WANTED.

et out of order.
to the new Tribune

Rear Windows or other

oa‘enlngs, making them FIRE AND BURGLAR
in various kKinds of wood, suitable for

ouses, Offices, and School Partitions. Clark’s shutters are self-acting require no machinery
The%are handsome in appearance,and are the best and cheapest

uilding, Delaware and Hudson Canal Buildt:

Have been for years in daily use in every principal city throug! out Europe,

+ Manhattan

MES G. WILSON, Manager, 218 West 26th 8t., New York,
and at London, Paris, Vienna, Berlin, Melbourne, &c &c.

Prize Picturesent free! An

The TOLI‘ GATE' In eulousgem' 0ob]ects to
find! Address with stamp, Eg uffalo, N Y

ILLIAM HENRY KING—ALBUMEN MANUFAC-
TURER, 78 & 80 St. Andrew Street, Liverpool,Eng.

Tornado Windmill Co.,

Elba, N. Y. Cheap and steady power. Send for cut.
$42 A WEEK.—Agents wanted everywhere. Bu-

siness permanent and first-class. For further
particulars, address
J. KENNEDY & CO., Richmond, Ind.

1876 DREER’S GARDEN CALENDER, 1876
Contains descriptive and price list of Vegetable, Flower
and Grass Seeds, Plants, kulbs, Novelties, and every
GARDEN REQUISITE, Beautifully {llustrited. Send
two 3 ct. stamps for ostage

HENRY A, DREER, 714 ‘Chestnut St., Philadelphia.

TAVE, SHINGLE, HANDLE AND CABINET

Maker's Machinkry, etc. etc. Addre
T. R. BAILEY & VAIL, Lockport N. Y.

Planing & Matching,

Moulding, Re-sawing and Tenoning Machines. 8cro’l
3awsand General Wood- Working Machinery
JOHN B. SCHENCK'’S SONS §{ Matteawan

Send for Catalogue. 118 Liberty Qt ,N Y. clity.

PATENT
Planing and Matching

and Molding Machines, Gray and Wood’s Planers, Self-
omng Saw rbors, and other wood- working machlnery.
§ A.WO0OD’S MACHINE CO. ,$91 Liberty

Send for Circulars, etc. 167 Sudbury St Bosoon

OTIS’ SAFETY HOISTING

Machinery.
NO. 348 BROADWAY, NEW YORK.

OTIS, BROS. & Ot .,
and Morphine nahit absolutely and
speedily cured. Painless: no publicity.
8cnd stamp for particulars. Dr. Carl-
ton. 187 Washington St. (,hu.ugo. 1.

D
‘We beg to ofter to the trade our own brand of guar"ur
teed s(rcngth and purit I‘{,. at the lowest market rate.
CHAS. PFIZER & CO., 81 Maiden Lane, N. Y.

A WANT SUPPLIED.
AUSTIN’S PATEN‘[‘] Sold by Agents, at the trifling
RULER, MEASURE, | cost of 25 cents, and free by mail
APER UTTER ton receipt of prlce by the ‘““AUS
AND BLOTTERI|TIN MAN'F'G CO.,” No.50N.
COMBINED. J Fifth St., Phila. Agentswauted

FINE TO"LS AND FOOT LATHFS,
Taps and Dies, Morse Twist Drills, Chucks, Scro 1 Saws
Supplies of all'’kinds for Machinists and Amateurs. Send
6 cents in stamps for Complete liustrated Catalogue.

JACKSON & TYLER, 16 German St., Baltimore,Md.

UFFAL,
Ponv PLanen.

NEARLY ONE THOUSAND IN USE.
BUFFALO PONY PLANER. Willean
itself and pay cxpenses of running in x
days, Price from One Hundred Dollars
and upwards each. Algo, Small Pony
I'laners and Matchers, and Planing Ma-
chine Knives. Reeommended as superi-
or and extra in quality, Circulars trec.
One Hundred Scroll Work designs fice
on receipt of stamp,  Address

GEO. PARR,
Buflalo, N. Y

Best Mﬂl Spindles and Steps,
MILL GEARING,
Shafting, Pulleys & Hangers.

Address T. B. WOOD & CO.,
Chambersburgh, Pa.

SOIENGE REGORD

F'oxr 1876.

SCIENCE RECORD is
a splendid book of 600
pages, published an-
nually, about the 15th
of January. Illustra-
ted with many engra-

vings. Price $2.50.
THE Volume for 1876
will be published about
January 15th. Its con-
tents will embrace the
most Interesting Facts
and Discoveries in the
varfous Arts and Sci-
ences that have trans-
pired during the prece-
ding year, exhibiting in
one view the General
Progress of the World

the folloing Departments :

CHFMISTRY AND METALLURGY,
CHANICS AND ENGINEERING

ELECTRICITY LIGHT HEAT SOUND,

TECHNOLOGY, THE USEFUL ARTS,

BOTANY AND’ HORTICULTURE s

AGRICULTURE,

RURAL AND HOUSEHOLD ECONOMY,

MATERIA MEDICA, THERAPEUTICS, HYGIENE

NATURAL HISTORY AND ZUOLO

METEOROLOGY, TERRESTRIAL PH?SICS,

GEOGRAPHY

GEOLOGY AND MINER/ LOGY,

ASTRONOMY,

BIOGRAPHY AND NECROLOGY.

Every person who desires to be well informed coneern-
ng the Progress of the Arts and Sciences should rave a
copy of SCIENCE RECORD for 1876. It will be a mosy In-
teresting and Valuable Book, and ghould havea placern
every Household and_Library.

600 pages Octavo. Handsomely Bound. Many Engrav
ings. Price $2.50. Sent, post-paid, on receipt’of price.

All the preceding volumes of SCIENCE RECORD
may be had separately at $2.50 each, or $10 for the
five volumes, 1872, 1873, 1874, 1875, and 1876.

MUNN & CO., PUBLISHERS,
37 Park Row,
New York city,

HE CENTENNIAL INTERNATIONAL EX-

HIBITION OF 18i6.—The fuli History and Progress
of the Exhibition, m‘sgs of the grounds engravings of
the bu'ldings, news and accounts of all the most notable
objects, are gi ren weekly in the SCIENTIFIC AMERI-
CAN SUPPLEMENT. Terws. $5for the year; single eo-
pies 10cts To be had at this office,and of all news agents,
All the back numbers, from the commencement on Jan-
uary 1, 1876, can be had. Those who desire to possess a
compléte and splendid Illustrated Record of the Centen-
nial Exposition, should have the SCIENTIFIC AMERI-
CAN QUPPLEMEN’I‘

The HOADLEY

PORTABLE STEAM ENGINE.

AUTOMATICAL CUT"TOHFF REGULATOR
AN O

BALANCED VALVE

STHLMYS 10X FYTHM TLVLS -

THE BE ST+«° MOST ECONOMICAL ENGINE «%*

SEND FOR CIRCULAR .
THE J.C.HOADLEY CO.LAWRENCE,MASS.

HE BASTET MAGNETIC ENGINE AND

BATTERY, for runnln%Sewlng Machines, Den-
tists” and_Jewelers’ Lathes, rinting Presses, I‘umps
Blowing Parlor and Church Organs. or working an
chinery that can be moved by Hand or Foot. SIM LE—
DURABLE—ECONOMICAL. Local Agents wanted in
every town aud count For circulars and price Iist
address, with stamp, THE BASTET MAGNETIC EN-
GINE CO., 1113 Chestnut Street, Philadelphia, Pa.

UNCHING Forthe Best and Cheap=

g Rk T STILES
DROP PRESSES MIDDLETOWN, CONN. .

A WEEK to Agents, Old & Young, Male & Fe-

$77 male,in their locality. Terms & OUTFIT FREE.
Address P. 0. VICRERY & CO., Augusta, Me.
OMPRESSED AIR MOTIVE POWER.—For
particulars of the most recent practice. send 20 cents
for SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 1
and 2, containing 5 engravings of the “Compressed

Air” Locomotives now in use at St. Gothard Tunnel
‘Works, with dimensions, ete.

OME-MADE TELESCOPES.—Directions for
their construction, with engravings showing the
roper arrangement of lenses and tubes. By Prof Van
er Weyde. Price 10 cts. Contained In No. 1 of SCIEN-
TIFIC AMERICAN STPPLEMENT, to be had at this office,
and of all news a.gents

KING

. tMAcmNERﬂ

PLANING & MATCHING,
MOULDING, MORTISING,
TENONING.RESAWING,SHAPING
“BAND & SCROLL SAWS 8c.8c.

A.FAY &

|NCINNAT| O.

& CQ,

THE IMPROVED

NIAGARA STEAM PUMP,

93 to 97 Pearl St., Brooklyn, V. Y
ﬁency at 40 John St., New York.

ubbard & Aller,

SOLE MANUFACTURERS,
ENGINES AND BOILERS,

; Pulleys, Sha fting and Hangers
a Specialty.

Portable Engine,4,5,6,8h.p. Some-
The Myers thing new. Best f01Z price. Circulars,
S%CBND =HAND

WOOD WORKINGMACHINERY

AS. PLACE, 103 Reade Street, New York.

a day at home. Agents wanted. Outfit and
terms free. TRUE & CO., Augusta, Maine.

BLAKE'S PATENT
\Stone and Ore Breaker

Crushes al} hard and brittle substances to
any required size. Also, any kind of
=STONE for RoADS and for CONORETE &c.
Address BLAKE CL
New Haven Conn.

CE BOATS—THEIR CONSTRUCTION AND

MANAGEMENT. For working drawings and full
particulars, send 10 cenns for SCIENTIFIC AMERICAN
SUPPLEMENT, No

EAGLE FOOT LATHES,

With 8croll and Circular S8aw Attach-
ments, Slide Rest, Tools, &c. ; also Small
Engine Lathes, Metal Hand Planers, &c.
Neatest designs, superior finish. Low
Prices. Our new Catalogue describes
these and every tool necessar for the Am-
ateur or Artizan. Send f or t.
WM. L. CHASE & CO.,
9 & 97 Libertv 8t.. New YOrk.

LLIPTICAL GEARING. By Prof.C. W. Mac-

Cord, of the Stevens Institute of Technology.
With Eight Engravings. most clear and excellenl
exposition of the subfect Price 10 cents. Contained
in**Scientific American Supplement,’”” No. 2. To be had
at this office, and of all news agents.

DO YOU

$12

Male or female. Send your ad-
dress and get something that will bring
you in honor.lbl¥ over $150 a month
sure. Inventor b Umon, 173 Green-
wich Street, New York. o
BOOKWALTER ENGINE
Compact, Substantial, Economical,
and Easily Managed. Guaranteed to
work welland give full power claimed.
Engine and Boiler complete, including
Governor, Pump, &c., with shipping
boxing, at the low price of
3 Horse Power...... e

418 « L
W’Pnt on Cars at 5prlngﬂeld, Ohio.

, J‘X‘é LEFFEL & CO,,

Springfield, Ohio; or
109 leerty Sty New York City

TeCount tent
MA CHINIST’S TOOLS.
Set Iron Dogs, ggR‘ff)d%xced Prices
HE LI R T

$ 3
iron & steel Clamps, Die D mp Dogs,Vice Clamps
Expandl%% Ma.ndrels &c Bend for latest Price List to
OUNT South Norwalk, Conn.

Friction Pulleys.

For connectingshafting and gearing, BEAN’S PATENT
CLUTCH is the most effective known, and is furnished
for less than any other of meri,,. We make a specialty of

ICT ON-CLUTCH COUNTER SHAFTS.Our HOIST-

[N(x NGINES, with this clutch for Pile Driving, can
strike three blows to one of engine usingordinary clutch
Hoisting machlnery. ugon nénpncation to

& CO., New Haven, Conn.

“

$4 ONLY WITH NAMES—WITHOUT NAMES $9. SEND US THE NAMES
and Post Oftice address of 8 persons with $4, and we will send
post paid (to any address) a Solid Silver G Case Open FaceWatch
medium size and a neat timer, Silver Vest Chain, Curb Pattern,

medium  size to match, $1. Watch
and Chain sells forWAl l 'CH $10, warramed
We send by Ex- press C. D.

when names and 50 cents are sent with order. Balancecollecl
ondelivery. We send full plate 7 shot Revolvers using 22--1
Cartridges post paid $2.75 each everyon warranted. Money in
registered letter, or by Express, atou. risk. Address American
Watch and Gun Co., Palatine, Ill., Box 293 and 294,

FOREIGNAN]?ATENTS
THE CENTENNIAL.

There is no doubt that our Centennial Exposi-
tion will attract to our shores multitudes of repre-
sentative people from all parts of the world, and
they will take home with them many of our best
improvements to introduce into their own manu-
factures.

An unusual opportunity will be offered for sell-
ing to these people such foreign patents as have
been secured on good American inventions in the
respective countries from which these visitors
come.

At the reduced prices for which patents are ob-
tained abroad, our people will lose a chance not
likely to occur again, if they do not avail them-
gelves of the opportunity of securing theirinven-
tions in foreign countries at once, 80 as to have
their patents ready to negotiate the coming sum-
mer.

For cost of patents in the different countries and
the conditions on which they are granted, send for
pamphlet containing full information.

Address MUNN & CO.,

37 Park Row, New York.
BRANCH OFFICE, cor. F and 7th Sts,,
Washington, D. C.

CREW PROPELLERS, THEIR SHAFTS AND
FITTINGS. By Hamllton W. Pendred, M.E. An
able treatise, shewing the present mctlce its advan-
tages and defects. With 25 figures. Price 10 cents. Con-
tained in No. 4 of SCIENTIFIC AMERICAN SUPPLE-
MENT. 7o be had at this office, and of all news agents.

A MONTH--Agents wanted every.
where. Business honorable and first
class Particulars sent free: Address

J. WORTH & CO., St. Louis,Mo.

© 1876 SCIENTIFIC AMERICAN, INC.
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STHEAM PUMPS.

FIRST PRIZES, YIENNA, PARIS, NEW YORK,
BALTIM

ORE. BOSTO
Send for clrcularo recent atentedim rovements.
ALK I WORKS,

outh Norwalk Conn.

W. F. & JOHIN BARNES,

Manufacturers of Barnes’ Patent

{ YFOOT-POWER MACHINERY. SCROLL-
SAWS, LATHES, ETC.

The only foot-power machinery without
crank or dead centers. $1,500 to $2,000 per
yearmadeusing these machines. Send for
Lllustrated Catalogue.

Rockford, Winnebago Co., 111.

P. BLAISDELL & CO.,

‘Worcester, Mass.,

Manufacturers of the Blaisdell Patent Upright Drills and
other first-class Machinist’s Tools.

ITHERBY, RUGG & RICHARDSON, Man-

ufacturers of Woodworth Planing, Touguein “
and Grooving Machines, Daniel’s Planers, Richardson
Patent Improved Tenon Machines, Morlising, Mould-
ing, and Re-Saw Machines, and Wood-Working Ma-

chinery genera]ly, 26 Salisbury Street, Worcester‘ Mass..
(Sbop 1L
L. B. WITHERBY. & J.

FRICT

ormerly occupied by R. BALL
. RUGE.

N CLUTCHES &= |

<»AND EL E VAT D RS ,
VOLNEY W. MASON & C0.PROV.R.L]
LCOTT LATHES, for Broom, Rake and Hoe Handles,.
8. C. HILLS, 51 Cortlandt St, N.Y
Machinery of Improved Styles for ms maklngES

SHINGLES, HEADING AND §

Sole makers of the well known IMPROVED LAW’S PATEN'J."
SHINGLE AND HEADING SAwING MACHINE. For circu-
lars, address TREVOR & CO., Lockport, N.Y.

ATENT DOUBLE ECCEN TRIC CORNICE BRAKE.

Manufactured by THOMAS & ROBINSON, Cincin-
nati, 0. Send for Circulars.

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING, &
&c. 8end for Lllustrated Catalogue and i’rlce List.

GEORGE PLACE,
121 Chambers & 108 Reade 8ts, N.Y.City,

Machinists’ Tools

All sizes atlow prices. E. GOULD. Newark, gl J.

Munp 2. Co’s. Patent Offices.
Established 1846.

T'he Oldest Agency for Soliciting Patents
in the United States.

TWENTY-NINE YEARS EXPERIENCE,

8. M. BIOHABDBON.

MORE PATENTS have been secured through
this agency, at home and abroad, than through any other in
the world.

They employ as their assistants a corps of the most ex-
perienced men as examiners, specification writers and
draftsmen that can be found, many of whom have been se-
lected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have availed
themselves of Munn & Co.’s services in examining their in-
ventions, and procuring their patents.

MUNN & CO., in connection with the publication of the
SCIENTIFIC AMERICAN, continue te examine inventions
confer with inventors, prepare drawings, specifications. and
assignments,attend to filingapplicationsin the Patent Office,
paying the government fees, and watch each casestep by
step while pending before the examiner. This is done
through their branch office, cornerF and Tthstreets, Wash-
ington. They also prepare and file caveats, procure design
patents, trademarks, and reissues, attend to rejected cases
(prepared by theinventoror other attorneys), procure copy-
rights,attend to interferences, give written oplnions on
matters of infringement, furnish copies of patents, and, in
fact, attend to every branch of patent business both in this
and in foreign countries.

A special notice is made in the ScIENTIFIC AMERICAN of
allinventions patented through this Agency, with the name
and residence of the patentee. Patents are often sold, in
part or whole, to persons attracted to the invention by such
notice.

Patents obtained in Canada, England, France, Belgium,
Germany, Russia, Prussia, Spain, Portugal, the British
Colonies, and all other countries where patents are
granted at prices greatly reduced from former rates. Send
for pamphlet pertaining specially to foreign patents which
states the cost, time granted, and the requirement for each
country

Copies ot Patents.

Persons desiring any patent issued from 1836 to Novem-
ber 26, 1867, can be supplied with official copies at a rea-
sonable cost, the price depending upon the extent of draw-
ings and length of specifications.

Any patent issued since November 27, 1867, at which
time the Patent Office commenced printing the drawings
and specifications,may be had by remitting to this office $1

A copy of the claims of any patent issued since 1836 will
be furnished for $3.

‘When ordering copies, please to remit for the same as
above, and state name of patentee, titlo of invention, and
date or patent.

A pamphlet containing the aws and full directions for
obtgining United States patents sent free. A handsomely
pound Reference Book, gilt edges, contains 140 pages and
many engravings and tables important to every patentee
and mechanic, and is a useful handbook of reterence for ev-
erybody. Price 25 cents, mailed free. Adaress

MUNN & CO.,
Publishers SCIENTIFIC AMERICAN
37 Park Row, N. Y.

BrancE Orrick—Corner ¥ albd 7th Streets,

‘Washington® D. C.
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gaywﬂgcmmxw’ Second Edition Of Eggﬁnjig;];%%ggg B(;l}?;i& N(Xc; Y‘Sg]ré)g}nfer, Advertising Agent. Addre

OYE’S
Back Page = = = = = $1.00a line. ¥ mall, prepald, for Mill PurniShin Works

inside Page = = = = = 75 cents a line,

Engravings may head advertisements at the same rate
perline, by measurement, as the letter press. Ad-
vertisements must be received at publication office as
carly a8 Friday morning to appear in next issue.

Shaeffer & Budenberg Magdeburg, Germany.—
Steam-. Hydraultc Gauges, etc. Sole depot,
W.HEUERMANN, 4 Cedar St. ,N. Y.

Diamond Solid Emery Wheels.

Pmons—-exaog $1 25 le $2 253 12x1%, $5.50; 16x2, $12.50;
18x2, $16.00; 20x2 3, $42. A1l other sizes'at pro-
portionate prlces Fast, cumug, free from glazing, they
are the best Solild Emery Wheels. Give diam. of holes
in your order for wheels. Emery Grinders unequaled b
arg in the world. Address AMERICAN TWIST DRIL:

TANNATE of SOD.A

WILLIAMSON?
Prevents Sca]eln Boilers. 251b. boxes, §6.25
D. D. WILLIAMSON, 268 West St., ’New York

ANTED—Six second hand Milling Machines,

1 Brown & Sharp Universal Mill, 1 Iron Planer, 4
ft. bed, and 6 Small E. Lathes. Address glving prices
and condition of tools, ANDREW PARKER, Seneca St ,
Cleveland, Ohfo.

GEO.H.GRAY&DANFORTH, BOSTON,IMPORTERS

I{AMIL’ION RUBBER WORKS, Trenton, N.J., Man-
ufacturers of Hose, Belting, Packing, Car Sprlngs,
and Rubber for mechanical purnoses.

I ASKELL’S THREE CYLINDER PUMP—
H or Power. Cheaper than a Steam Pump.
Wil outwear a Rotary Pump—do more work, with less
power, than any other pump. Not liable to get out of
order. Any blacksmith can repairit. Adapted to any

kind of hard work. Send for Circular.
CHASE MACHINE: COMPANY Boston, Mass.

and Shaped NMamond Carbon Points, indispensable for
Trueing Emery Wheels, Grindstones, Hardened Steel
and Paper Calender Rollers, Drilling, Planing, Mouldlug,
and Sawing Stone. J. DICKINSON,64 Nassau St.,

POND’S TOOLS.

The unaertigned has assumed the Personal Property,
including accounts, finished and unfinished Machinery,
good wlll &c., connected with the manufacture of Ma-
CHINIST’S TOOLs. a8 conducted by Mr. Lucius W, Pond
since 1847, and will continue the said business at the old
stand, cor. Union and Exchange Sts., Worceste1, Mass ,
under the name of DAVID W. PoND, Successor to Lucius

. Pond.

CARD.—Having assumed the business mentioned
ahove, I solicit Inquiry and Patronage with guarantee
that present standard of Workmanship, and quality of
Machinery shall be maintained. A large quantity of NEW
AND SECOND-HAND TooLs, ALL STYLES AND SIZES, for
Sale at Low Prices. Send for list of second hand tools.
Store at 98 Liberty St., New York, will be discontinued
from Feb. 1, 1876, and all sales made from manufactory.

Respectfully, DAVID W, POND,
Successor to Luctus W, POND,

ICHARDSON, MERIAM & CO.,

Manufacturers of the latest lmproved Patent Daniels’
and Woodworth Plsnlng Machines, Matching, Sash and
Molding, Tenonlnﬁ Mortising, Boring, Shaping, Verti-
cal and Circular Re-sawing Machines, Saw Mills, Saw
Arbors, Scroll Saws, Railway, Cut-Off, and Rip-saw
Machines, Spoke and Wood Turning Lathes, and various
other kinds of Wood-working Machinery. Catalogues
and price lists sent on application. Manufactory, Wor-
cester, Mass. Warehouse, 107 Liberty Street, New York.

IIIII'_‘J WRouo'cr.‘H‘il‘

__BEAMS & GIRDE RS

YHE UNION IRON MILLS, Pittsburgh, Pa.—
The attention of Engineers and Arcaitects is called

to onr improved Wrought-Iron Beams and Girders (pat-
ented), in which the comrpound welds between the stem
and ﬂanges which have proved 8o c¢:bjectionable in the old
mode of manufacturing,are entirely avolded. Weare pre-
pared to furnish all sizes at terms as favorable as can be
obtained elsewhere For descriptive lltlm%raph address
Carnegie Brothers & Co.,Union Iron Mills,Pittsburgh,Pa.

* Lowest Priced and BEST’

2 Do Your Own Printing!

Press_for cards, labels, envelopes, ete,
> rger sizes f or larger work.
~ Business Men do their printing and advertis-

== ing, save money and increase trade. Pleasure and
profitin Amateur Printing. The Girls or

:k I h ¢ f 1 fast at

antmg Boysiiiieinn o o
ogue of presses, te., 1o 1] anufacturers,

1. e S ses. 3 E P8, & e y

& 00., Meriden, Conn,
AMATEU R WORKERS

Rareand Fancy Woods

Can find everything they desire, and four books of

Beautiful Designs.

Send 3c.stamp for our new and enlarged Eatalogue and
price list (3d edition just issued) to

GEO. W. READ & CO.,

186 to 200 Lewls St., foot 5th to6th St., E. R, N. Y.
DECAILCOMANIE,
or TRANSFER PICTURES, with book of
24 pp., giving full instructi nns in this new
and beautiful art, sent post-paid for 10 cts,

100 as8'td pictures, 60 cts, ‘I'hcy are Heads, Landscapes, Anlmnls,
Birds, Insects, Flowers, Autamn Leaves, Comic Figures, &c.
‘I'ney can be easlly transferred to any article 8o as to imitate the
most beautiful painting. Also, 6 beantiful GEM CHROMOS
for 10 cts. ; 650 fer 50 cts. Agents wanted,

Address J. L. PATTEN & CO., 162 William Strect, New York.

PERFECT

NEWSPAPER FILE.

HoR

The Koch Patent File, fer preserving newspapers
magazines, and psmphlets,has been recently improved
and price reduced. Subscribersto the SCIENTIFIC AME-
RICAN and SCIENTIFIC AMERICAN SUPPILEMENT can be
su plied for the low prlce of $l 50 by mail, or $1.25 at the

ce of th Cpa£ Heavy board sldes. inscription,
“SL IENTIFI MERICAN,*" In gilt, Necessary for
every one who wishes to preserve the paper C 0

Address
Publishers “SCIENTIFIC AMERICAN.”

t‘ﬁc

per day at home. Sampies worth $1

Wrinkles and Reeipes

NOW READY.

Useful Hints, Suggestions, and Recipes,

For ENGINEERS,
MECHANICS,
FARMERS, and
HOUSEKEEPERS
CONTAINS:

The concentrated wisdom of the practical cor-
respondents and the able experts who have con-
tributed to the SCIENTIFIC AMERICAN during late
years. Also the cream of the Practical Mechanism
series by Joshua Rose, together with a new paper
on testing metals by Professor R. H. Thurston.
Simple rules in steam engineering, besides hun-
dreds of valuable trade 8ecrets and recipes.
Handsomely bound and copiously illustrated, 250
pages. Price, post-paid, $1.50; with SCIENTIFIC
AMERICAN, for one year, $4 20. Address

H. N. MUNN, Publisher,

P. 0. Box 772. 37 Park Row, New York city.

OULMIN’S ELLIPSOGRAPH—Draws eilipses
in Ink from 6-10 to 8 inches. See Scientific Ameri-
can, Oct. 9,1875. Boxed, with lock and key, for $12.59,
Larger sizes to order. TOULMIN & CO.,
Lock Box 152, Washington, D. C.

PATIENT Z

OLD ROLLED

SHATTING.

The facL that this shafting has 75 per cent greaner
strength, a finer finish, and is truer to gage, than any
other in use.renders it undouhtedly the most economical:
We are also the sole manufacturers of the CELEBRATED
CoLLINS' PaT. COUPLING, and furnish Pulleys, Hangers,
etc., of the most approved styles. Price list mailed on
spplicntlou to JONES & LAUGHLINS,
go Street, 2nd and 3rd Avenues, Pittsburgh, 'Pa.
S. Canal Street, Chicago, IlI.
¥ Stocks of this Shaftlng ln store and for sale by
FULLER, DANA FITZ, Boston, Mass.
GROCPLACE & G0 ., 121 Chambers 'St., N. Y.
PIERCE & WHALING Milwaukee, WIs.

FOR CHARLIE'S PRESENT,

Get the TOM THUMB TELEGRAPH, put up in neat
little boxes containing working sounder. telegraph ap-
paratus, battery, key, wires, and chemicals, complete,
ready for operation. Price $3.50, with full directions.
Can be seen in practical operation at the ‘¢ Scientific
American’’ office, 371 Park Row; at Packard’s Business
College, 805 Broadway ; and many other places. Besides
telegraphing, many beautiful experiments can be made,
such as the magnetic curves, electric light, lifting
weights, making compasses, magnetizing knives, elec-
tro-plating, &c. F. C. BEACH & CO., makers, 246
Canal St., near Center St., New York.

OGERS’ TANNATE OF SODA BOILER
SCALE PREVENTIVE. JOS. G. ROGERS & CO.,
Madison, Ind.
§@ Send for book on Boiler Incrustation.

% to4inchesin outslde dlameber
LERS FALLS CO.,
18 Beekman St., New York.

one dollar per inch,
to fit any tube from

Send for Catalogue of BooOKks.
| LD E R BickNELL & CO.,27Warren,N.Y.

The NILES ENGINE.

The LATEST and the BEST. Engine Independent
8, and 10 Horse
Portable Engine in

from boiler on the same base. 2,4,
Power, Warranted the best Semi-|
the United States. Send for [llustrated Price List.

Niles Tool Works,

Hamilton, Ohio.

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

V. B. FRANKLIN, V. Pres't. 1. M. ALLEN, Pres’t
1. B. PIERCE, Sec'y.

HAETFORD, OCONN.

Niagara

ESTABLISHED 1862.

CHARLES B. HARDICK,
No. 23 Adams Street,
BROOKLYN, N.Y.

ON PLANERS,

ENGINE LATHES, DRILLS, &c. Sendfor Price
NEW HAVEN MANUFACT RING CO.,
New Haven. Conn.
RON—XNORWAY, SWEDISH & AMERICAN IRON,

all descriptions. ALBERT POTTS,
236 North Front St., Phlladelphla Pa.

Upright
Stationary Engines,

Strong, Simple, Safe, and Ser-
viceable!
4, 6, and 8 Horse Power.

GRIFFITH & WEDGE,
Zanesville, Ohio.

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The celebrated Greene Variable Cut-Off Engine; Lowe’s
Patent Tubular and Flue Boilers; Plain Slide Valve Sta-
tionary, Holisting. and Portable kuglnes Bollers of al.
kinds. Steam Pumps, Mill Gearing, Shafting, &c., Silk
Tow Oakum, B:ﬁgln% Rope, Flax,and Hem, Mach nery.
Agents for the aven Manufacturing ’s Machin-
ist's Tools; for Judson's Governors and Stop Valves;
Sturtevant Blowers and Differential Pulley-Blocks.
WAREROOMS, 10 BARCLAY STREET, NEW YORK.
WORKS PATERSON, NEW JERSE
DAMPER

REGULATORS B E s T Gzl(?;)nggl?S

MURRILL & KEIZER, 44 Holliday St.,Balt,

TOILLUSTRATE AND DESCRIBE the many
interesting themes and objects presented in the
GREAT CENTENNIAL INTERNATIONAL EXPOSITION
OF 1876, and also to meet the wants of that large
class of readers who desire an increased supply
of Scientific Information, particularly of the
more Technical and Detailed character, we shall
issue a SPECIAL PUBLICATION, entitled the SCI-
ENTIFIC AMERICAN SUPPLEMENT, to be
printed weekly during the Centennial year of
1876, and, perhaps, permanently thereafter. Each
number will have sixteen large quarto pages,
issued weekly, printed in the best style, uniform
with the SCIENTIFIC AMERICAN, but sepa-
rately paged.

TheSCIENTIFIC AMERICAN SUPPLEMENT,
in addition to the special matter pertaining to the
International Exposition, will embrace a very
wide range of contents, covering themost recent
and valuable papers by eminent writers in ALL
THE PRINCIPAL DEPARTMENTS OF SCIENCE AND
USEFUL ENOWLEDGE, to wit:
1.—Chemistry and Metallurgy.—Embra-

cing New Chemical Discoveries, Improvements,
and Processes, with en%:r vlng New Processes
of Working Iron, Steel, Lead, Copper, Gold, Silver,
and the Various Metals, with engravings, of New
Apparatus, New Information, etc.

2.~Mechanics and Engineering.,—The
latest and best papers upon Steam Engineering,
Rallway Engineering, Mining, and Civil Engineer-
ing, M{ll Work, Textlle Industry, with engravings
and working drawings.

3.—Electricity, Light, Heat, Sound.—
Latest Improvements in Telegraphy, Telegraph
Engineering ; Improvements in Galvanic Batteries,
Electric Engines, Newand Useful applications of
Electricity in the Arts, with engravings.

4.—Architecture.—Examples or the best New

8tructures, with details and drawings.

$5 to $2

free. STINSON & CO. Portland, Me.

$5 a year by mail, post-paid- Send 10 cents for Specimen Copy.

5.—Technology.—New and Useful Invention
and Discoveries relating to THE ARTS; Improve-
ments in Photogrgrp inting, New Implements,
New Machinery Processes New Recipes, Im-
rovements pertalnlng to Textile Industry, Weav-

ng, Dyeing, Coloring, New Industrial roducr,s
Animal, Vegetable, and Mineral—with engravlngs

6.—Agriculture, Botany, and Horticul-

ture.—New and Useful Information in all branches
of Agriculture, Descri tlons of New Plants, Trees,
Shrubs, and Flowers, Useful, and Interest-
ing Facts in relation to Cultl vation, Propagation—
with engravings.

7.—Rural and Household Economy.—
The Latest Information concerni ng Building Mate-
rials, New and Valuable Recipes, and a great varie-
ty of Miscellancous [nformation pertaining to Ru-
ral and Household affairs—with engravings.

8.—Materia DMedica, Therapeutics,

Hyglene.—Exhibiting the progress of Medical
Sclence in various branches; New Medicinal pre-
parations, New Health Appliances, and much In-
terestlng'luformanon.
9.—Natural History and Zoology.—The
Latest Investigations, Discoveries, and most Inter-
esting Information in this department of Science.
10 & 11.—Meteorology, Terrestrial
Physics, Geography.—Accounts of Interest-
ing Atmospheric and Terrestrial Phenomena, Tra-
vels, Exploratioas and Discoveries, ete.
—Geology and Mineralogy.—The Latest

and most Interesting Geological Investigations
and Reports, and New Discoveries.

13.—Astronomy.—Recent Interesting Discover-
ics and Information, with Reports of Astronomical
Phenomena, Progress, New Instruments, etc.

TERDMS :—Scfentific American Supple-
ment, One year, post-paid, $5.00; half year, $2.50

three months, $1.25. Three copies, one year,
$13.50; five coples, $20.00; ten copies, $38.00, One
copy of SCIENTIFIC AMERIOAN and one copy of
SCIENTIFIC AML'BIOAN SUPPLEMENT, OD€ year,
post-paid, $7.

Address MUNN & CO., Publishers. 37 Park Row. New York

© 1876 SCIENTIFIC AMERICAN, INC.

“ SteamPumpWorks

are the largest in the United Stafes They make Burr
Miillstones, Portable Mills, Smut Machlnes, ckers.Mill
Picks, Water ‘Wheels, Pul]eys and Gearing, specially
adapted to flour mills. Send for catalogue.

J. T. NOYE & SON, Buffalo, N. Y.

THE BEST INJECTOR

For Locomotive and Stationary Bollers.
FRIEDMANN’S PATENT,
Over 13,000 Now in Use Here and in Europe
Throws more and hotter water, with less steam, than
any others. 1t hastwo Waterways, fixed Nozzles, and ro
movable parts to get out of order

NATHAN & DREYFUS, 8ole Manufacturers,
108 Liberty St., New Yorik,
& 8Send for Catalegue.

THE HEALD & SISCO
Patent Centrifu&al Pumps

VERTICAL & HO
First Premiums at New Orlea.ns Clnclnnstl ‘and New

York. ”Medalzif {; eclal Award
American Institute, 1872.

Perfect satisfaction guaranteed. The cheapesr, simplest,
strongest, most efficlent and popular Pump in use, for
emptyluf -docks, Coffer-dams, etc.,and for use in
Paper M1l annerles and Factorles. STEAM PUMPS
very low, for Wrecklng. Dredging, Irrigating, etc. Illus-
trated pamphlet, free. Nearly 1, OOOreferences to actual
customers. 31 ﬁ‘%as first class testlmouy Add;

SISCO & CO. ledwlnsvllle. N.Y

rtland Cement,
From l:he best London Manufacturers. For sale b
J. KES BRAND, 55 Clifr 8t., N.
A Practical Treatise on Cement tumfshed for 25 cents.

MPORTANT FOR ALL CORPORATIONS AND
MANF’'G CONCERNS.—Buerk’s Watchman’s
me Detector, capable of accurately controlling the
motion of a watchman or patrolman at the different sta-
tions of his beat. Send for clrcu lar,
J. E. BUERK, P, O, x 979, Boston, Mass.
N. B.—The suit agalnsb Imhaeuser & Co., of New York,
was declded in my favor, June 10, 1874, Proceedings
have been com agalnst Imh r & Co. for sell-
{ng, contrary to the order of the Court, and especially the
clock with s series of springs in the cover, and marked
Pat’d Oct. . Persons using these, or any other
(1:l‘ockts l}ltrlnging on my Patent, will be déalt with accer
ng to law.

THE NATIONAL

Steel Tube Gleaner.

Adtipted by U. 8. Navy. Forssale by dea.lers 8end for
Circular

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH “ATR SPACE" IMPROVEMENT.
Saves 10 to 20 per cent. CHALMERS SPENCE CO.,
foot E. 9th St., N.Y.; 1202 N. 2nd St., St. Louls, Mo,

THE
IFI% CA
For 1876.

The Most Popular Scientific Paper in
the World.

THIRTY-FIRST YEAR.

NJ"

N,

Only $3.20 a year including Postage.

§2¥Send 10 cents for Specimen copy.
THE SCIENTIFIC AMERICAN, now in its 31st
year, enjoys the widest circulation of any weekly
newspaper of the kind in the world. A new vol-
ume commenced January 1,1876. Published week~
ly. Now is the time to subscribe and to form
clubs.
THE CONTENTS OF THE SCIENTIFICAMERICAN
embrace the latest and most interesting informa-
tion pertaining to the Industrial, Mechanical, and
Scientific progress of the world; Descriptions,
with beautiful Engravings, of New Inventions,
New Implements, New Processes, and Improved
Industries of all kinds; Useful Notes, Recipes,
Suggestions and Advice, by Practical Writers, for
Workingmen and Employers, in all the various
arts.
EVERY NUMBER contains sixteen large quarto
pages, elegantly printed and illustrated with many
engravings. The year’s issue contains 832 large
pages, equal to four thousand book pages, at a cost,
including postage, of only $3.20 a year to the sub-
seriber.
Engineers, Mechanics, Telegraphers, Inventors,
Manufacturers, Chemists, Photographers, Physi-
cians, Lawyers, Clergymen, Teachers, and People
of all Professions, will Aind the SCIENTIFIC
AMERICAN most useful and valuable. Its pagee
teem with interesting subjects for thought, study,
and conversation, and are an unfailing source of
new and instructive information. As an Instruc-
tor and Educator, the SCIENTIFIC AMERICAN
has noequal. It is promotive of knowledge and
progressin every community where it circulates,
It should have a prominent place in every House-
bold, Reading-Rcom, and Library.
&~ Specimen copies sent, prepaid, on receipt ¢f
10 centa.
TERMS OF SUBSCRIPTIONS.=-=-POSTAGE
PAID BY US,
One copy Scientific American, one year....$3 20
One copy Scientific American, six months.. 1,60
One copy Scientific American,three months 1,00
One copy Scientific American and one copy
Scientific American Supplement, botb

for one year, post-paid... ............. 7.00
Oae copy Scientific American, one year,
and one copy Science Record........ .. 5.20

I=5~We make a liberal discoant and give advan-
tageous premiums to those who form Clubs or
procure Subscriptions. A beautifully illuminated
Subacription List, also Prospectus and Rates, sent
free. Address

MUNN & CO.

87 PARK ROW, NEW YORK.

he ‘Scientific American’ is printed with
CHAS. ENEU JOANSON & CO.’S INK. Tenth and

Lombard Sts., Philadelphia. and 59 Gold St., New York.





