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TORPEDO LAUNCH WARFARE.,

In a recent issue, we gave a description, with illustra-
tions, of Admiral Porter’s torpedo boat, the Alarm, a vessel
designed for offensive operations wholly, and intended as a
type to be copied in equipping a fleet of similar craft. The
Alarm is therefore a very excellent representative of our
American style of torpedo warfare. There is, however, an-
other class of vessels adaptable to the same service, namely,
the swift steam launch, which bears about the same relation
to the larger craft as a light flying battery might to an as-
semblage of heavier though more effective field guns. In
the United States service, the launch is of secondary impor-
tance beside the large light draft torpedo boat; butin France,
if we may judge from the very extended experiments recent-
ly made at Cherbourg, the launch is given the first place.
The launch accomplishes her object—namely, the explosion

of a single torpedo, as near to the enemy’s side or bottom as
is possible—by sheer audacity, aided by opportune circum-
stances of weather. It would of course be a useless risk to
attempt to run alongside a large vessel in broad daylight or
under bright moonlight, for discovery would be certain suf-
ficiently soon to enable a well directed shot to sink the small
craft. Her work is to be done in weather when the fog lies
low on the water, as it often does during cold days when
the sea is warmer than the air, or during diiving storms of
snow or sleet, when vision a hundred feet from the ship is
impossible. Then the launch, with her exhaust carefully
muffled, creeps cautiously up to her victim, and with a bold
dash gets within point blank of the guns before her presence
can be known. It is exceedingly difficult to use depressed
guns with any accuracy at a stationary object, much less at
one moving at eighteen knots per hour; and in any event,
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before a shot can be fired the launch will have reached the
spar torpedo guards or nettings, if any are out. She then re-
lies on her speed to slide her up on the spars, or to carry
her through the netting sufficiently to enable her to pushher
long torpedo boom up against or very near to the ship. If
the launch survives the effects of her own explosion, she
endeavors to back off; if she fails, her crew pay for their
temerity with their lives. The last is fortune of war, and
not to be considered in view of the results.

In Fig. 1 is represented the ironclad vessel tobe attacked,
which is supposed to have discovered the approaching
launch, and flashes the electric light upon her. All move-
ments of the little vessel are now perfectly apparent, and the
puff of smoke from the ironclad’s side indicates that she has
already opened fire. The helmsman on the launch has

(Continued on page 2486.)
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DARWIN ON THE EFFECTS OF CROSS AND SELF
FERTILIZATION IN PLANTS,

It is impossible to finish the perusal of any of Mr. Charles
Darwin’s works without a genuine feeling of admiration, not
only for the manner in which the investigator pursues every
branch of the great principles he has enunciated to its minutest
ramification, but for the almost inconceivable patience with
which he accumulates grain after grain of proof, until his
position is not only firmly established but seems possessed
of even a superabundant support. For eleven years he has
been conducting the difficult and delicate inquiry of which
his recent volume is the record; and yet the result to be ad-
duced, from the great mass of facts so slowly and labori-
ously gathered, is no strikingly novel discovery, although
much is embodied that is new. It is rather a substantiation
of opinions already enunciated, leading to their wider gen-
eralization. His conclusion is closely connected ‘‘with var-
ious important physiological problems, such as the benefit
rderived from slight changes in the conditions of life, and
this stands in the closest connection with life itself. It
throws light on the origin of the two sexes, and on their
separation or union in the same individual, and lastly on the
whole subject nf hybridism, which is one of the greatest ob-
stacles to the general acceptance and progress of the great
principle of evolution.”

In briefly reviewing Mr. Darwin’s new work, or rather its
conclusions, for we cannot attempt the consideration of his
countless experiments, it is best to begin by the repetition of
his own statement, made to avoid misapprehension, namely,
that the term ‘‘ crossed plant seedling, or seed,” means one
of crossed parentage, that is, one derived from a flower fer-
tilized with pollen from a distinct plant of the same species.
And a self-fertilized plant seedling, or seed, means one of
self -fertilized parentage, that is, one derived from a flower
fertilized with pollen from the same flower, or sometimes
from another flower on the same plant.

From his observations on plants, and guided to a certain
extent by the experience of breeders of animals, Mr. Darwin
many years ago became convinced that it is a general law of
Nature that flowers are adapted to be crossed at least occa-
sionally by pollen from a distinct plant. It often occurred
to him that it would be advisable to try whether seedlings
from cross-fertilized flowers were in any way superior to
those from self-fertilized flowers. It so happened that, with-
out any thought of the above inquiry, he raised close to-
gether two large beds of self-fertilized and crossed seedlings
from the same plant of linaria vulgaris. To his surprise, the
crossed plants, when fully grown, were plainly taller and
more vigorous than the self-fertilized ones. As it seemed
quite incredible that the difference between the two beds of
seedlings could have been due to a single act of self-fertiliza-
tion, Mr. Darwin attributed the fact to some accidental
cause; but in order to test the matter, he prepared two more
beds from the carnation dianthus caryophyllus, which, like
the linaria, is almost sterile when insects are excluded; and
hence the inference may be drawn that the parent plants
must have been intercrossed during every, or almost every,
previous generation. Nevertheless, the self-fertilized seed-
lings were plainly inferior in height and vigor to the others.
This was the starting point of Mr. Darwin’s experiments,
conducted with all the refinement and minuteness necessary
for the most accurate of observations.

Of the conclusions reached, the first and most important is
that cross-fertilization is generally beneficial, and self-fertili-
zation injurious. This is shown by the difference in height,
weight, constitutional vigor, and fertility of the offspring
from crossed and self-fertilized flowers, and in the number
of seeds produced by the parent plants. The advantages of
cross-fertilization do not follow from some mysterious virtue
in the mere union of two distinct individuals, but from such
individuals having been subjected during previous gen-
erations to different conditions, or to their having varied in
a manner commonly called spontaneous; so that ineither case
their sexual elements have in some degree differentiated.
Again, the injury from self-fertilization follows from the
want of such differentiation in the sexual elements. Thus
when plants of the ¢pomea and of the mimulus, which had
been self-fertilized for the seven previous generations, and
had been kept all the time under the same conditions, were
intercrossed one with another, the offspring did not profit
in the least by the cross. On the other hand, as showing
that the benefit of a cross depends on the previous treatment
of the progenitors, plants which had been self-fertilized for
the eight previous generations were crossed with plants
which had been intercrossed for the same number of gen-
erations, all having been kept under the same conditions as
far as possible. Seedlings from this cross were grown in
compatition with others derived from the self-fertilized
mother-plant crossed by a fresh stock; and the latter seed-
lings were to the former in height as 100 to 52, and in fertil-
ity as 100 to 4.

Under a practical point of view, agriculturists and horti-
culturists may learn much from the above conclusions.
Thus it appears that the injury from the close breeding of
animals and from the self-fertilization of plants does not
necessarily depend on any tendency to disease or weakness !
common to the constitution of the related parents, and only |
indirectly on their relationship, in so far as they are apt to |
resemble each other in all respects, including their sexual
nature; and secondly, that the advantages of cross-fertiliza-
tion depend on the sexual elements of the parents having
become in some degree differentiated by the exposure of

their progenitors to different conditions, or from their hav-
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ing intercrossed with individuals thus exposed, or from spon-
taneous variation. Animals to be paired should therefore
be kept under as different conditions as possible, and excel-
lent results have been obtained from the interbreeding of
individuals reared on distant and differently situated farms.
With all species of plants which freely intercross, by the aid
of insects or the wind, the best plan is to secure seeds of the
required variety which have been raised for some gen-
erations under as different conditions as possible, and sow
them in alternate rows with seeds matured in the old garden.
The intercrossing of the stocks will yield far more favorable
results than any mere exchange of seeds. Florists may learn
that they have the power of fixing each fleeting variety of
color, if they will fertilize the flowers of the desired kind with
their own pollen for half a dozen generations, and from the
seedlings under the same conditions. But a cross with any

;other individual of the same variety must be carefully pre-

vented, as each has its own constitution. After a dozen
generations of self-fertilization, the new variety will prob-
ably remain constant, even if grown under different condi-
tions; and there is no longer any necessity of guarding
against intercrossing.

With respect to mankind, Mr. George Darwin has con-
cluded, from a statistical investigation which has already
been reviewed in these columns, that the evidence of any
evil due to the intermarriage of first cousins is conflicting,
and on the whole points to the same being very small. Our
author infers that, with mankind, the marriages of nearly
related persons, some of whose parents and ancestors had
lived under very different conditions, would be much less
injurious than that of persons who had always lived in the
same place and followed the same habits of life. He sees no
reason to doubt that the widely different habits of life of
men and women in civilized nations, especially amongst the
upper classes, would tend to counterbalance any evil from
marriages between healthy and somewhat closely related
persons.

THE TRANSMISSION OF CORRECT TIME.

The public clocks in the city of Vienna, Austria, are at
present driven by a pneumatic system, actuated at the Im-
perial Observatory by al automatic arrangement connected
with an astronomical timepiece. ~The idea originated with
an engineer named E. A. Mayrhope, who had long experi-
mented with the transmission of time by means of electrici-
ty, and at last gave it up in favor of pneumatic transmission,
which is free from the drawbacks and uncertainties con-
nected with the use of electric batteries, insulated wires for
transmission, delicate contact breakers, and other compli-
cated arrangements. Such annoyances have occurred in
the experiments made in this country, where electric arrange-
ments for the transmission of time have thus far never been
in use for any considerable period. Some yearsago, a time
ballin the New York Custom House, intended to be regulated
by an electric current from the Dudley Observatory at Al-
bany, soon failed, because of the constant attention re-
quired, which could only be expected from persons specially
engaged and exclusively interested in electric transmissions.
Therefore it is not to be expected that such an enterprise
can be successful until telegraph companies take hold of
the matter; and only in such case isthere possibility of a
regular working of electric timepieces.

The method of Mr. Mayrhope consists in originating a
wave of compressed air, which is sent through airtight tubes
laid along the street gas mains to all the public clocks. This
wave is transmitted once every minute, when the minute
hands of all the clocks move forward the required distance.
It is intended to extend this system until it includes the clocks
in all the schools, public institutions, hotels, railroad depots,
and the houses of such persons as desire it.

There is no doubt that this method has the enormous ad-
vantage of simplicity, especially when applied to a great
number of clocks. Such a pneumatic tube may have ever
so many branches; and at the end of every branch the im-
pulse must invariably reach the moving lever which, pushed
by an elastic membrane, will propel the minute hand. It
must, however, be borne in mind that, by this system, the
clocks will not move so instantaneously as by the electric
current. Electricity is transmitted over a telegraph wire
with a velocity of from 4,000 to 12,000 miles per second, ac-
cording to the perfection of the insulation; therefore the
motion of the various clocks will be practically isochronous.
But the wave of compressed air, transmitted by the elastici-
ty of the atmosphere, moves only with the velocity of sound,
which is, on an average, only 1,100 feet, or little over one
fifth of a mile, per second, minusthe resistance in the nar-
row tubes, which may reduce it somewhat; so that its ve-
locity of transmission may vary from 25,000 to 70,000 times
less than that of electricity. This, however, is of little prac-
tical importance, as it would only cause the clocks to be one
second behind for every 1,100 feet distance from the central
station; and if in some cases seconds had to be counted, the
correction would be easily applied. Clocks at amile distance
would be about five seconds behind; and the correct amount
having been determined by direct observation, a constant
number would have to be added to the time indicated by
each clock, in order to find the correct time to within afrac-
tion of a second

But if we go into such close calculations, the difference in
time for difference in longitude ought not to be neglected.
At the latitude of Vienna, the degrees of longitude are
nearly forty-six mi eslong: that means that meridians drawn
on whole numbers of degrees are nearly forty-six miles apart.
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The sun crosses each meridian every four minutes; the time
for the meridiansto the east from the central station is there-
fore, for every degree, always four minutes earlier, and for
meridians to the west four minutes later, than it is at the
central station. Four minutes for 46 miles, or two hundred
and forty seconds for 241,040 feet, is at the rate of 1,000 feet
for one second: a velocity a little less than that of sound.
So that the propulsion of the air wave, when going directly
west, would slightly overtake the solar movement; and if
sent at noon from the central station, it would arrive at a
western station before the sun passed the meridian of such
western station. If we make the calculation for the latitude
of New York city, we come to the curious result that the
wave of compressed air, or the sound wave, travels west at
the same rate as the sun does; as, in our latitude, the degrees
of longitude have a length of nearly 50 miles, which is
passed over by the sun in four minutes, being at the rate of
262,000 feet in two hundred and forty seconds, or very nearly
1,100 feet per second. Therefore, if a pneumatic system of
transmitting time were adopted here, the impulse would, in
tubes running directly from east to west, be transmitted at
the same rate as the solar motion, and a wave sent from
Brooklyn at noon would arrive in five seconds in New York,
where it would then be exactly noon; and it woull arrivein
Jersey City in another five seconds, where the sun would
then cross the meridian, and so on, traveling west and keep-

ing pace exactly with the solar time.
—_—_— o -—
THE UTILIZATION OF RATS.

Most people have an instinctive aversion to rats, classing
them with snakes, bedbugs, mosquitoes, and other evils of
this world, allowed to exist by an inscrutable Providence for
reasons past human discovery. Beyond having a vague
knowledge that the heathen Chinee devours the murine tribe,
and deems the unsavory-looking rodent a delicacy, the
average thinker on the subject can perceive no utilization for
the vagrant denizen of cellars and wharves, save (indirectly)
in his furnishing an object to be caught by the multiplicity
of ingenious traps which inventors have constructed, and
serving as a source of perpetual nervousnessto the wiry
Scotch terrier who spends his days in searching for him un-
der parlor sofas, behind furniture, and in every other shady
corner where the illogical canine mind conceives a rat might
possibly shelter himself. The fact of the case is that the rat
is in reality a useful animal; and as we showed recently in
a discussion on bedbugs, it is a violent assumption for any-
one to suppose that any living thing does not serve, or may
not be made to serve, a useful purpose. Moreover, it is
equally erroneous to assert that a rat is a noxious beast. To
be sure, he breeds with astonishing rapidity, and he has the
failing of cannibalism toward his progeny. But so has his
arch enemy, the well fed tom cat. He is pugnacious, but
rarely attacks man save in defence of hislife. On the other
hand, he is scrupulously neat, even more so than the average
male feline. As a scavenger, his labors are of great value in
the filthy cities of the Orient; and his tailis a marvel of con-
structive design and a source of perpetual admiration to the
anatomist. Unfortunately heis a pronounced kleptomaniac;
and this, with his supposed proclivity to take refuge in the
vicinity of female ankles, makes him a pariah and an outcast
among four-footed things. Yet mark the inconsistency: On
the fair hand of the damsel, who shrilly shrieks at the sight
of that wonderfully constructed tail whisking into a friendly
hole, may be a glove—or at least the thumb of it—made from
that despised creature’s skin, and called by courtesy a *‘ kid.”
On the head of paterfamilias, who ruthlessly pursues the
fugitive interloper with the kitchen poker, may be a felt hat
made from the rat’s fur, which exceeds in delicacy that of
the beaver, and which is sought after by a large corporation,
expressly organized for the purpose, in Paris. An eccentric
Welshman once, in order to show how far the rat might be
utilized for clothing, spent three years in collecting enough
ratskins to make himself a complete dress, hat, neckerchief,
coat, waistcoat, trousers, and even shoes; six hundred and
seventy rats were immolated for this purpose, and the six
hundred and seventy beautifully organized tails were strung
together to form a tippet.

It is in Paris—that home of the utilization of everything—
that the rat is turned to the greatest number of uses. He
furnishes employment for an army of hunters, who pursue
him in his sewer fastnesses for the sake of his skin. In the
great abattoirs of the city rats exist by the million. One
proprietor, on becoming nearly driven from his premises by
the rodents, threw a dead hoise in a walled inclosure, and
then stopped up all means of escape, so that the rats, at-
tracted by the bait, could not get out. In one night 2,650
rats were caught in the trap and Kkilled by men armed with
clubs; in a single month, 16,050 of the animals were thus
destroyed. We note this case mainly in connection with a
curious utilization of rats, wherein dead animals of all kinds
are placed where they can get them as an easy way of dis-
posing of the refuse flesh and securing the valuable bones.
A regular pound, surrounded by a massive stone wall, is pro-
vided for this purpose by the city authorities of Paris, and it
is the regular morning’s work of those in charge to remove
the beautifully polished skeletons.

Of course, when thus pampered, the rats multiply amaz-
ingly, and therefore once in a while a grand dattue is neces-
sary to reduce their numbers. The way in which this is
conducted is curious. Horizontal holes areboredallaround,
in and at the foot of the inclosing wa!’s, the depth and diame-
ter being respectively the length and thickness of a rat's
body. Upon the morning of the dattue, men armed with tin

pans, kettles, drums, and other objects for producing horri-
ble noises, rush in at daybreak. The astonished rats precipi-
tately rush for the nearest openings, which are those in the
walls. But these, whilelarge enough to contain their bodies,
will not accommodate their tails, and the walls are soon
ornamented with a vista of those anatomically superb mem-
bers, whisking about like animated icicles. Thenarrivesthe
rat collector—a scientist in his way—who, with admirable
dexterity, seizes the pendent tails, jerks forth the owner at-
tached thereto, and deposits him in a bag worn over the left
shoulder. The privilege of catching the rats is farmed out by
the authorities, and a profitable business it is. The rats are
sleek and fat, and fetch high prices for their fur, skins, and
flesh—the latter doubtless appearing in the restaurants where
one may have ‘“dinner for one franc with wine, bread at dis-
cretion.” Rat flesh is not bad eating, at least so say those
who have tried it, our knowledge in the matter being limited.
It is delicate, white, firm, tastes like chicken, and in China
the soup made from it is considered to be equal to our well
known oxtail. Inthe Celestial Kingdom rats are worth two
dollars per dozen. In the West Indies the rats exist in enor-
mous numbers on the sugar plantations, and work great dam-
age by gnawing the growing sugar cane. Each plantation
has its official ratcatcher, who is paid by piecework, that is,
so much a dozen for tails brought in.

The credit of suggesting the most extensive utilization of
rats is due to Mr. P. L. Simmonds, who has latelyprinted an
admirable work on these and other undev.loped sources of
profit—from which we have drawn many of the curious facts
above given. Mr. Simmonds suggests that a profitable ven-
ture might be made from Kurrachee to Canton and Hong
Kong of salted rats. About 7,000,000 could be cured and
packed aboard a 400 ton ship. For the sake of curiosity we
quote Mr. Simmond’s estimate of profits: 7,000,000 rats at 6
cents per dozen, $35,000; salting, curing, etc., 60 per cent,
$21,000; total cost, $76,000; and 7,000,000 rats sold at $2 per
dozen, $1,166,666.66, shows a profit of $1,090,666.66. There!
No one can charge us—thanks to Mr. Simmonds—with not
having done our best to enrich our readers. Few journals
can claim the proud laurel which we boldly now grasp, of
having pointed out the way for any one to become a million-

aire.
e ettt P e

A FIFTY THOUSAND DOLLAR BOTCH THAT THE PEOPLE
PAID FOR,

There will be found, recounted with much detail, in the
recently issued report of the Chief of Ordnance of the United
States army, about as glaring and inexcusable an instance of
waste of the people’s money, through a series of mechanical
blunders, as can probably be found in the already long cat-
egory of expenditures for fruitless tests of military inven-
tions. Fifty thousand dollars have been squandered in an
atlempt to manufacture one 9 inch cannon according to the
plans of Mr. Alonzo Hitchcock. The story of the various
botches and mistakes, which we summarize briefly below,
would verge upon the laughable, were it not well calculated
to render any thoughtful mechanic ashamed of the men who
did the work, as well as of those who permitted it to con-
tinue in the manner recounted for a period of over two
years.

The Hitchcock system of cannon making is based on the
welding together of a number of wrought iron rings, which
are seated on an anvil located upon the piston of a hydraulic
press. The latter is lowered as the rings are added, and a
furnace is provided for keeping the rings hot while being
hammered. In this way a gun is gradually built. This de-
scription is very general, but it will serve to convey a suf-
ficient idea of the invention to appreciate what follows.
Early in February, 1873, Mr. Hitchcock was granted an ap-
propriation of $50,000 for the manufacture of his gun at the
Springfield armory, and given the supervision of the work;
and every opportunity was afforded him for making the
most careful studies. But so vague were his plans at the
outset that he neglected even to have working drawings
made of a part of his plans until the mechanics had actually
begun labor thereon. The preparations consisted in blast-
ing a pit 40 feet deep into the solid rock, lining it with con-
crete, and afterwards with a huge iron tank. Two months
later, after a part of the ponderous machinery above this had
been erected, Mr. Hitchcock concluded to cut the holes,
which received his steam hammer supports, down four feet.
This was then a very slow and difficult operation, as blast-
ing, owing to the concrete, could not be resorted to. Finally,
in August, 1874, the hammer was built, and steam was let
on; but the machine refused to work. The hammer bound
against the steam cylinder, and unlimited filing of shafts be
came necessary. ‘‘Had Mr. Hitchcock made a careful in-
spection of these machines when he visited the ironworks
for that purpose,” the reporter says, ¢ this would not have
happened.” Then it was discovered that, through a blunder,
the anvil pit was not deep enough, and more alterations had
to be made.

By April, 1875, more than two years after the work had
begun, the furnaces were furnished, and tested satisfactorily,
and preparations were made to heat one of the gun disks.
Prior to beginning work, tests were made of the water bot-
tom on which the disks rest in the furnace; but through
some stupidity, the exhaust valve of the same was closed, so
that steam was generated, which drove back the water in the
supply pipe. Thereupon ‘‘somebody,” in a state of great
excitement, opened the valve suddenly, relieved the steam
pressure, in poured the cold water, and of course the water
bottom cracked. The diary of the ordnance lieutenants en-
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gaged upon the work now becomes amusing reading. We
quote a few extracts: ‘“ April 7. Mr. Hitchcock proposes to
make a false bottom of sand.” ¢ April 8. Tried to resolve
piece in heating furnace through the door with a wrench-
shaped tool. Piece stuck on hearth, and gaspipe handle
grew soft by heat, and bent. Hammer accidentally dropped
on the furnace lid crane, which was standing directly under
it. Mr. Hitchcock at the throttle.” ¢ 3:25 P.M. The top
piece” (suspended in hammer furnace) ‘‘is lowered; it
strikes one of the corners of the cast iron center, melts the
corner, and topples the piece over. 3:28 P.M. Fortunately
by this time it is too cold to stick. 3:35 P.M. It is deciced
to draw fires.” Mr. Hitchcock decides that a cast iron water
bottom is essential; but two days later he changes his mind,
and concludes to tinker the old cracked bottom with an iron
hoop. This promptly burst on being used, and the inventor
set about making a wrought iron water bottom, having a
locomotive tire for a rim. This was made and inserted, and
operations now progressed to the welding of several Cisks—
not, however, without an interesting variety of accidents
which we shall not recapitulate. The sixth piece to be
added was accidentally dropped, and the unfortunate water
bottom was again damaged, and caused to bulge and leak.
The pieces welded were cut up and the welds found bad.
More alterations of the machinery followed, and at last, in
June, fires were again started; but, to quote the official re-
port again, ‘“ Mr. Hitchcock dropped the hammer upon the
first ring, and found himself unable to raise it again.” The
anvil had not been properly adjusted, the hammer fell too
hard, and away went the cylinder head. Two weeks later,
another attempt was made to weld together two large disks
to form the breech of the gun. But ‘‘the hook at the end
of the chain sustaining the transfer tongs became heated,
and straightened out, allowing the upper disk to fall. Be-
fore the disk could be placed in proper position, it had be-
come chilled, had to be reheated, and finally a weld was
made; but this, on examination, was again found to be ex-
ceedingly bad.”

We have given the above in some detail in order to exhibit
to the reader the placid effrontery with which Mr. Hitch-
cock, in his letter dated June 24, 1875, declining to proceed
further with his gun, explains the reasons for this grand
series of botches and blunders. We quote verbatim: ‘ Not-
withstanding the machinery, all works satisfactorily; I find
that, by practical operation, there is great danger of uncer-
tainty about the old reverberatory furnaces, which we now
have in the works. This was, however, well understood by
the Ordnance Board; and all practical furnace men knew
that there are better furnaces in use, as, for instance, the gas
or Siemens’ regenerative furnace; but simply for prudential
motives, it was deemed sufficient to test my mechanical
mode of welding up guns as I proposed, leaving the furnaces
to future consideration if the machinery would do the work,
as was promised. We are trying to make impossible things
possible, and going squarely in the face of all known facts
in science and practical knowledge that have been developed
within the last ten or twelve years.”

Mr. Hitchcock makes these statements after two years and
nine months’ experiment, and after the $50,000 of the peo-
ple’s money is all but exhausted. With reference to them,
Colonel Benton says: ‘“ All parts of his gun machinery, in-
cluding the furnaces, were designed by Mr. Hitchcock, and
were constructed under his immediate supervision and with-
out limitation in the selection of the nature of the furnace.”
Further comment is needless.

———————eetl O ——————— —————
Explosive Compounds.

Two more instances of unexpected decomposition, accom-
panied with some degree of violence, have lately been
brought to our notice. The first happened with iodide of
strychnia: a bottle, in which some of the salt had been long
kept, was held near the fire, to warm the glass and loosen
the stopper. An explosion suddenly occurred, scattering
the glass and badly wounding the hand. The other accident
was related by Mr. B. F. McIntyre, at a meeting of the
Alumni Association of the New York College of Pharmacy.
On distilling essential oil of bitter almonds over nitrate of
silver, to free it from prussic acid, toward the end of the
operation the material in the retort violently exploded, break-
ing all the glass apparatus in the proximity, but doing no
further damage. Neither explosion can be very easily ex-
plained; in fact, few explosions can, except in a general
way. In regard to the iodide of strychnia, it is supposed
that the substitution compound had formed, on decomposi-
tion, some iodide of nitrogen, in a somewhat similar manner
to the production of that substance when iodine is treated
with an excess of ammonia. As to the reaction which oc-
curred between oil of bitter almonds and argentic nitrate, it
may be said not to be altogether extraordinary, as the silver
is known to readily form explosive compounds with a num-
ber of organic substances. The only wonder is that no men-
tion has been made of it before this time, for the rectification
of the essential oil over nitrate of silver is not an unfrequent
operation, while it seldoms happens that one has occasion to
heat old iodide of strychnia.

B e e o
To Protect Molten Lead from Explosion.

Molten lead, when poured around a damp or wet joint, will
often convert the water into steam so suddenly as to cause an
explosion, scattering the hot metal in every direction. This
trouble may, it is said, be avoided by putting into the ladle
a bit of rosin the size of a man’s thumb, and melting it be-
fore pouring.
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PRACTICAL MECHANISM.

BY JOSHUA ROSE.

NEw SERIES—NoO. XXIV.

PATTERN MAKING.—BENCH WORK.

Round columns are either plain, fluted, or of a mixed de-
sign to agree with the square columns in the same building.
Fig. 180 represents a plain round column; but it must be re-
membered that, even though the shaft be plain, the design of
the base and cap may be modified according to taste. In the
case of so simple a one as we have illustrated, it would
probably be cast solid as represented; though if of very large
size, as those in the crypts of churches, perhaps 18 inches in
diameter, a great deal of metal would be saved by simply
casting a plain round shaft with the mouldings, N and O,
upon it, and of a length measured from the lower part of the
base to the top of the cap. This casting takes the weight of
the building. The base, B, with its moulding, B M, and the
cap, C, with its moulding, C M, are thin castings fixed to
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the column by screws. P P are the core prints. Little need
be said as to the method of preparing a pattern of this de-
scription. If small, it will be turned from the solid wood;
and if large, it will be lagged or staved up, as we have de-
scribed on page 101 of our current volume. In any case, the
pattern must be made in halves. Some foundries require a
half-core box; while in others, the core is struck up in the
manner described on page 229, volume XXXV. We may
now pass to the consideration of the fluted column shown in
Fig. 181. D isa plan of the peculiar cap required for this
kind of column; it is neither square nor round, but of a
shape which harmonizes beautifully with the carved work
below, all of which, including the cap, is added afterwards,
the column being cast a plain round above the member
marked N, and also below that marked O. The extension,
A, is the part which passes between the joists of the floor-
ing; it is often flattened to admit of this, as shown at C, Fig.
182. B is a section of the column through the fluted part.
It is not thought necessary to show the prints, as they would
be similar to those shown in Fig. 180, the lower one being
flattened if the extension, A, were required.

‘We have now arrived at the most important part of this
branch of our subject, and that is, how to make the fluted

pattern column so that it may be extracted with facility from
the mould; for, by referring to Fig. 181, it will be seen that
the rammed sand, by en-
tering the flutes, would
lock the pattern down un-
less this difficulty were
provided for. To over-
come this difficulty, we
refer the reader to Figs.
183, 184, 185. Fig. 183 is
\j a sectional view of a col-
umn, turned extra large at
the part intended to be
fluted so as to form a plain
core print all around the
column. A convenient
number, divisible by 3 or
4, of flutes must be taken; we have taken 12 flutes in the
half column. A suitable core box must be constructed with,
say, four flutes; these cores, when packed around the
mould, will core out the flutes in the column. This method
is only given because there may be special cases where it
would be most suitable; but it is not that generally adopted.
In Fig. 184, each half of the column is formed of three
pieces, which are held to-
gether by taper dovetails;
in this case the middle
piece is first drawn from
the mould and then the
side pieces. This method
will accommodate any
even number of flutes, and
is quite practicable; the
objection to it, however,
is that the dovetails are
liable to stick, and also
that, when the middle
piece is drawn out, the
side pieces sometimes fall into the mould, to its irretrievable
injury.
Fig. 185 represents the arrangement in most general use;
17.'9‘ 7854, it is not nearly so expen-
sive as that shown in Fig.
183, nor is it open to the
objections mentioned in
connection with Fig. 184.
The three pieces marked S
are the main staves of the
column pattern, but the
number is not arbitrary.
‘We may take four or any
other number, depending
on the size of the column;
it is advisable, however,
to have as few pieces as possible. What we have to do is to
notice the direction taken by the pieces as they are drawn
out, and if it appears that the flutes do not escape properly,
then a larger number of divisions must be made. The pieces
marked f are the supplementary staves in which the flutes
are cut; they are attached to the inner staves by screws,
which are removed by the moulder, who is then able to ex-
tract the pattern. The side pieces, f f, are then drawn out,
and lastly the lower pieces, the process being, it will be
noticed, the reverse of that shown in Fig. 183. In each case,
the line, A B, is the parting line of the pattern, which must
always occur in the middle of a ridge and not in a flute.
The flutes should be cut out to a half circle, and eased off
slightly towards the ridges with sand paper. They must not
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be in the least undercut, because of the draft in the mould.
The pattern should be made as smooth as possible by alter-
nately sand-papering and varnishing, using well worn sand
paper to insure smoothness.

In Fig. 186 are shown what are called bastard flutes.

Jrfzyzm

Their use gives a cheap
but not beautiful style,
and they are sometimes
employed on lamp posts
and columns in the
cheaper class of tenement
houses. The flutes, it will
be noted, are made shal-
low and of a shape to per-
mit the whole half pattern
to be removed from the
sand. The flutes are cut
out of the solid, the front
ones being the deepest and the side ones so shallow that
many of them are scarcely distinguishable.

In columns whose designs are of a mixed character, the
methods illustrated for fluting are equally suitable for cable-
ing, as shown in Fig. 185, where the cableing is shown in
dotted lines; while rosettes, rope mouldings, and the like,
are either attached by wires, as shown in the illustration of
square columns, or they must be cast separately and after-
wards affixed by screws, as are many other ornaments whose
shapes preclude their being moulded solid with the columns.

—_— 4+ ————————
Diamond Cutting by Girls.

Messrs. H. Cohenno & Co., of New York city and Boston,
Mass., write to say that the Dutch Israelites have never re-
fused to instruct American boys, but have consented to do
so if paid a proper remuneration, such as they themselves

had to incur to learn the business; and further, Mr. Morse’s
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men were not discharged, but left voluntarily. They also
say that they are not able to discover where Mr. Morse’s
girls are at work.

ORGANS, OLD AND NEW,

In the organ the notes are produced by pipes of different
lengths, shapes, and materials, supplied with air by bellows
and operated by keys which admit or cut off the supply.

The dimension of the instrument is designated by the
number of feet of length that its largest pipe measures, form-
ing the lowest note of the key board. Thus we speak of an
organ of 32, 16, or 8 feet. An instrument which possesses
open flutes of 32, 16, 8, and 4 feet, and a principal an octave
above the latter, has a compass of 8 octaves. Large organs
sometimes have five key boards, one above another. The
first, nearest to the organist, is that of the choir organ. The
second, that of the great organ. The third, the swell key
board. The fourth, the recitative key board. The fifth, the
echo key board. Below these is the pedal key board, played
by the feet. The music of the organ is sometimes written
on three lines, the two upper ones for the hands and the
under one for the pedal key board.

An Organ blown by Wind-Power. 160 B. (.

In the ¢ Spiritalia” of Hero of Alexandria, who flourished
150 B.C., we find a description of an organ blown by the
agency of a windmill which works the piston of the air
pump. Itsinvention is, perhaps, to be credited to Ctesibus
of Alexandria, thoeugh it is likely that it was the result of
the gradual improvement by various partiesthrough the cen
turies. The reconstruction of it, given in Fig, 1, is taken, with
other engravings presented, from Knight’s “New Mechanical
Dictionary.”* The descriptions of it by Athengeus, Vitruvius,
and Claudian render it certain that the pipes were musical,
and blown by the force of water, instead of expansible air
bellows.

Fig. 2 shows several old methods adopted for supplying
wind to the organ; the arrangement of the keys and the man-
ner of manipulating them are also illustrated.

A is a representation by Father Kircher of a very primi-
tive form of Hebrew organ, the ‘“ Macraphe d’Aruchin.” In
this, asin other of the earlier organs, a leathern bag served
the purpose of the wind chest.

B is copied from the sculptures on an obelisk at Constan-
tinople, erected by Theodosius, who died A.D. 395.

C is a pneumatic organ of the tenth century; it is taken
from an ancient psalter in the library of Trinity College,
Cambridge.

* Published in numbers by Messrs. Hurd & Houghton, New York city.
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D, from Gori’s ‘‘ Thesaurus Diptychorum,” is said to have
been taken from a manuscript of the time of Charlemagne.
It represents King David seated on his throne, his scepter in
one hand and a lyre in the other, on which he appears to be
playing, accompanied by several instruments, including the
organ.

Fig. 3 is from an en-
graving in the ‘“Theorca
Musica” of Franchinus
Gaffurius, printed at
Milan, 1492.

F. Fig. 4, shows the
ancient method of blow-
ing. On each bellows is
fixed a wooden shoe; the
men who work them hold
on to a horizontal bar, and,
inserting their feet into a
pair of the shoes, alter-
nately raise one and de-
press the other.

G is what was formerly
known as the ‘positive,”
in contradistinction to the
‘“ portative” organ. The
latter, as its name implies,
was portable, being car-
ried in processions by one
person and played by an
other; it was also called

the “‘regal ” or ¢“ rigol.”
The former was fixed
in position, and, when
carried in a procession,
it and its stand were
placed on a car. An
organ of this kind was
afterwards placed be-
fore the great organ
in churches, the two
constituting a single
instrument, the ‘‘ posi-
tive ” being the origin
of what has since been
designated the choir
organ.

The devicesrequired
in order to make a
pipe sound or speak
are: the bellows for
supplying condensed
air; a channel for con-
ducting it to the pipe;
a valve or other con-
trivance for admitting

) and cutting it off; and
U\ Ny and a lever for open-
QUi Time| Orggns: ing and closing the

valve.

The pipes are of two descriptions: the mouth or flute pipe
(technically called flue pipe) and the reed pipe, which are
each further divided into severalvarieties. Mouth pipes, so-
called from having a mouth and lips similar to those of the
flageolet, are either of wood or metal. The latter are those
observable at the front of the organ case, and are cylindri-
cal in cross section. The wooden pipes are rectangular in
section, the sides being in the proportion of 5 to 4; the in-
terior is usually sized with glue. The upper end is open, or
is closed by a tompion made airtight by a leather covering.
The other end is closed by a block to which three of the
sides are glued, a narrow aperture being formed between
the block and the front side, by beveling this side so as to
have its sharp edgeon theinterior; this is called the upper
lip or windcutter. Another block is arranged so as to leave
a narrow space between it and the block. Thehollow cylin-
der, through which air from the bellows is supplied, is let
into this block. A mahogany cap, hollowed out on the
inner side so as to leave the aperture free, is fastened to the
front of the pipe below the mouth. The aperture between
the cap and the block, called the plate of wind, admits the
compressed air from the bellows in a thin stream, which,
being forced against the mouthpiece or windcutter, pro-
duces a musical note determined in pitch by the length of the
column of air set in motion. In orderto voice the pipe—
that is, improve the tone—the edge of the block opposite the
upper lip is slightly pared away and serrated so as to divide
the plate of wind and direct it against the inner edge of the
lip. The pitch of a note depends on the length of the pipe,
while the tone or timbre depends on its diameter, its shape,
or on the kind of wood employed; that yielded by pipes of
hard woods, as mahogany, being more clear, while the softer
woods yield a mellower sound.

The chimney-top pipe has a small open tube in the top
plate for the purpose of sharpening a note: a similar effect
is sometimes produced by a hole in the tompion. Metallic
mouthpipes are made cenical at their lower termination,
and where this cone and the cylindrical portion unite is an
aperture occupied by a thick plate of soft metal, called the
languette, nearly closing the tube, but leaving a small open-
ing for the wind plate, formed with the upper lip.

The thickness of the stream of air admitted to the pipe
may be diminished by turning down a projecting exterior
lip on the plate. The reed pipe is closed near the bottom by

Fig. 8.

a solid plug, having apertures for the passage of the reed
and its adjusting wire. The reed is a cylindrical or slightly
tapering tube of brass, having a narrow longitudinal slit in
front, covered by a thin plate of metal called the tongue,
which is made fast to the reed at its upper part, but is free
at the lower end. The back part of the reed is cut off slant-
ing at its lower termination, over which a piece of metal is
soldered. The pitch of the reed pipe depends on the length
of the tongue, which is adjusted by means of the tuning wire
above mentioned; the quality of tone depends on the pipe.

A stop consists of a series of pipes agreeing in quality of
tone, or timbre, but differing in pitch. When any particu-
lar stop is drawn the keys will play on the corresponding set
of pipes. The stops are designated by figures or by words
intended to be descriptive of the quality of sound, as flute,
oboe, vox humana, etc.

Two or more key boards are required to enable the per-
former to produce all the notes in an organ of more than one
stop. In alarge organ the different series of stops are soar-
ranged as to form three or four separate instruments,
each having its own set of keys, wind trunk, wind chest,
sound board, etc. These have been distinguished by dif-
ferent names, as the great organ,the choir organ, and the
swell; also the pedal organ or foot keys which act on the
larger pipes.

Couplers are also brought into action at will, which con-
nect the keys ondifferent banks so as to make them act to-
gether when one is played. The effects are also varied by
tremolo and swell, which give respectively quavering and
rising and falling force of sound. The feet of the pipes are
inserted in the upper or stock boards, above the bearers and
supported on racks—thin boards mounted on pillars. The
pipes of the larger stops, however, take up so much space
that they cannot be placed immediately over their proper
groove, but they may be placed in any convenient position,
even outside of the case, and air conveyed to them by means
of grooves cut in the upper boards and covered with parch-
ment, forming closed channels.

The key movement, in its simplest form, comprises: the
key, a pivoted lever, which being pressed down at one end
causes the other end to raise the sticker, a small wooden rod
depending from the end of a second lever above, which is
thus depressed at its opposite end, drawing down the pull
wire and opening the valve.

The foregoing description will give an idea of the general
principles governing the construction of organs, though
there are many mechanical details and improvements intro-
duced into modern construction to which we have not space
to refer.

The bellows communicate with the wind chests, which act
as reservoirs and distribute the air to the different pipes, as
the finger or foot keys are pressed down. The pressure of
air is regulated by a weight on the upper part of the reser-
voir, usually about 15 1bs. to the squarefoot. The differ-
ent parts of the organ are now commonly supplied with air
under different pressures, separate bellows being used for
each pressure.

The wind chest is an airtight box communicating above
with the sound board, an oblong frame or box of wood di-
vided by parallel strips into channels or compartments com-
pletely separated from each other. Holes corresponding
with the number of ranks of pipes are bored through the
upper part of the sound board into each channel. Its
lower side is covered with parchment or leather, except on
that part where the channels communicate with the wind
chest and are closed by clack valves opened by means of
pull-down wires operated by lever connection with the keys
and brought back by a spring. On the upper side of the
sound board, at right angles to these channels, a set of grooves,
corresponding in number to the number of stops, is formed
by screwing down thin pieces of hard wood, termed bearers.
These communicate through holes with each of the channels
below, and each has a register or slide, a little thinner than

Fig. 5.

Blowing-Engine for the Organ Royal Albert, Hall of Art
and Sciences, South Kensington, London.

the bearers, but exactly fitting the groove in length and
width. The slides are pierced with holes corresponding in
number and size with those of the sound board, so that, by
drawing out or pushing in any particular slide, it is caused
to open or close the holes in the sound board, and supply or
cut off the air from the range of pipes above it.

In organs of the largest class as formerly constructed the
operation of the keys was a work requiring, in addition to
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musical skill, a large amount of hard bodily labor. It is said
that the performer on the great Haarlem organ was obliged
to strip preparatory to commencing his work, and retired
covered with perspiration at the end of the hour’s perform-

ance. This is one of the largest instruments in Europe,
having 60 stops and 8,000 pipes. One at Seville has 5,300
pipes. The expenditure of wind varying greatly, according

to the series of notes produced, the tension of the air supply
was very different at different times, causing a variation in
the purity of the tone and difficulty in opening the valves
when under high pressure. These difficulties were remedied
by the pneumatic lever of Barker, in which small subsidiary
bellows operated by the movement of the key are employed
to depress the wires by which the valves are opened.

Where an extraordinary large supply of air is required, it
may be furnished by blowers or bellows operated by hydrau-
lic or steam power. TFig. 5 illustrates the blowing engine
employed for the great organ at the Albert Hall, South Ken-
sington, London, England. It is a vertical beam engine
having two steam cylinders of 7 inches diameter and 24

Fig. 6.
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Lasce!l's Crgan-Blowing Apparatus (Dr. Partridge's Church,
Brooklyn, N. Y.).

inches stroke, andtwo blowing cylinders of 24 inches diame-
ter and 24 inches stroke. Its principal duty is to compress
and attenuate air for blowing and for mechanical purposes,
such as opening and closing the stops. The valves of the
blowing cylinder are of india rubber. The upward stroke
exhausts the air from vacuum receivers, to which it is con-
nected by zinc piping, and the down stroke exhausts the
pressure receivers to which it is similarly connected. In ad-
dition to the ordinary governor, it has two throttle valves
connected respectively with the pressure and vacuum re-
ceivers: so that when the former is filled with air at 1} 1bs.
pressure above, and the latter with air at 1} lbs. pressure
below, that of the atmosphere, both throttles are closed and
the engine stops, thus regulating the supply aceording to the
ever-varying requirements of the organ.

A horizontal engine of 13 horse power, driving a crank to
whichsix large bellows are connected, furnishes compressed
air to the reservoirs which supply the pipes.

The giant organ is 60 feet wide and 70 feet high; the four
center pipes, which are over 40 feet long, weighing nearly a
ton each. The instrument was erected by Mr. H. Willis, and,
according to the English Mechanie, is the finest in the world,
having five claviers (four manuals, extending from C C to C
in altissimo, and one pedal from C C C to G). The pedal
organ consists of 21 stops; the first manual clavier, or choir
organ, including the echo organ, comprises 20 stops, all the
pipes in which are of metal. The second clavier, or great
organ, contains 25 stops, only two of which have wooden
pipes in the bass notes. The third clavier, or swell organ,
comprises 25 stops, and these are all, with the exception of
the basses of two stops, of metal. The fourth clavier, or
solo organ, has 20 stops, making in all 111 stops; then there
are 14 couplers and 32 combinations. The total number of
pipes is close upon 9,000, and these range from 30 inches
diameter down to the size of a straw, and from 40 feet in
length down to 6 inches.

Fig. 6 illustrates an organ provided with the hydraulic
blowing apparatus designed by G. W. Lascell, Brooklyn,
N. Y.; a is the cylinder, the piston rod of which b is attached
to the crosshead of a reciprocating frame, ¢, by which the
movable diaphragm, d, of the double-acting bellows is
operated, alternately forcing the air through the pipes, e, e,
into the wind chest, f, from which it is distributed by the
trunk, g, to the organ bellows, 2. The wheel, 7, is connected
with a wire that controls the lever, %, of the governing valve
of the water supply pipe. As the bellows, %, becomes in-
flated, the block on its upper lid strikes against the lever, m,
closing partially or entirely the valve, and automatically reg-
ulating the supply of air to the demand. By means of a
hand wheel, ¢, which can be conveniently reached by the or-
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ganist, a valve, %, is opened or closed for admitting or cutting
off the water supply. In this engine the crank is dispensed
with, and the valve gear so arranged as to prevent stoppage
on the dead centers.

Gommnications,

Danger of Galvanized Cooking Utensils, Water
Pipes, Etc.
To the Editor of the Scientific American :

I notice in your issue of March 81 an item from the Deutsche
Industrie Zeitung on the deleterious effects of zinc oxide in
toys, etc., and from the remarks preceding judge that you |
agree with what follows. I have always in the practice of |
my profession (analytical chemistry) strongly deprecated
the use of galvanized articles, water pipes, culinary utensils,
tanks, etc.; but am well aware that this is a point on which
the doctors disagree. I would like exceedingly to have the
matter argued, in your excellent paper, by disinterested par-
ties, for I have somewhat myself to say on the subject.

I know that the water boards of certain cities hold certifi-
cates from practical chemists to the effect that galvanized |
pipe isharmless and the best for general use, and that citizens
are advised to employ it. I consider the use of zinc-coated |
pipes or vessels for culinary purposes both filthy and dan-
gerous to the public health, whether they are used cautiously
and intelligently, or rashly, like the farmer who purposed
to boil down cider and sour apples in a galvanized tank,

In large houses, where thereare great lengths of galvanized
piping, much zinc goes into the systems of the inmates, pro-
ducing more or less ill health and discomfort; I have heard
complaints of milky drinking water on the breakfast table,
etc., proving that the servants draw water for use directly
from the pipes without allowing any to run to waste.

That zinc-lined pipes contaminate water flowing through
them for very long periods is plain from the following: The
water for my hothouses flows through 190 feet of inch gal-
vanized pipe from the street main; the water is from Wen-
ham Lake and proverbially pure; the pipe has been in posi-
tion and daily use for seven years; even now the first water
drawn from this pipe in the morning is quite opalescent
from hydrated oxide of zinc. I would be loth to drink such
water; and believing that what is unfit for animals’ use from
metallic contamination cannot benefit plants, I have given
directions that at least ten gallons shall run to waste before
the water is used. Such precautions are rare in dwelling
houses, I am sorry to say.

If we can have this matter discussed in your journal, and
perhaps settled one way or the other, much good may accrue.
I feel convinced that zinc misused is doing great mischief to
public health. Davip M. BaLrce.

Salem, Mass., March, 1877.

[We shall be pleased to receive such information as any of
our readers may have to offer on this subject. But we are
inclined to think that there is not room for lengthened argu-
ment as to whether galvanized pipes are or are not a safe and
desirable medium for the conveyance of drinking water.
They are unquestionably dangerous; and if further evidence
than that above offered by our esteemed correspondent is de-
sired, it can readily be had by consulting the back numbers
of the SciENTIFIC AMERICAN. In fact, in our present num-
ber, under the head of Answers to Correspondents, in the cor-
rection of a reply given to W. D., we republish a few facts

bearing upon the matter.—EDS.]
—————— il PP

A Woman’s Success with Bees.
To the Editor of the Scientific American :

I am a reader of the SCIENTIFIC AMERICAN, from which I
obtain much valuable information. I am wintering fifty
swarms of bees on their summer stands, some of them being
nearly buried in snow. They are doing finely. I have of my
own a system of management entirely original. My hives are
8o constructed and arranged that I have the swarming pro-
pensities of bees as completely under my control as does the
stock raiser an increase of his cattle, sheep, or swine. I
have no increase by bees swarming unless I desire it; I turn
the whole force of bees to storing honey in the boxes con-
nected with the hive. Ample room is given in the boxes for
storing honey, so that the bees will fill thirty boxes as
quickly as they would three in an ordinary hive. The boxes
are 8o easy of access that the bees enter and commence work
without the least hesitation. When I want an increase of
swarms, I do not divide or make artificial swarms. But
after a close study of the habits and instincts of bees, I am
able to have them swarm out naturally, at any designated
date in the swarming season, which I may arrange in early
spring. My bees average me a clear profit of over fifty dol-
lars a year for each hive I keep, by sale of surplus honey in
glass boxes. I am satisfied that bee-keeping is profitable,
even in our cold New England climate, where the honey sea-
son is short.

I have the Italian bees, and find them greatly superior to
the common bee in many points. They will collect double
the amount of honey in the same locality. Their vigor in
withstanding our cold climate is a strong point in their
favor. They also resolutely protect themselves from the
ravages of the bee moth, while the common bee often falls a
prey to its ravages. Then their beautiful color and large
size render them objects of admiration. Then they seldom
sting, or show any signs of anger. I have furnished several
of my friends with full swarms of Italian bees in my hive,
and they have in each case been highly pleased with them.

Scientific dmervican,
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My Italians are beauties; nearly the entire body of the bee
is a light straw color. If bee keepers would study more
closely the habits of bees, the profits would be greatly in-
creased.

West Gorham, Me. L. E. CorTon.
_— . ——————

On Color and Disease.
To the Editor of the Scientific American :
There is something in the color of animals, especially of

. |the feet of animals; but I think your correspondent (page

200, current volume) is mistaken in regard to the pigs eating
a poisonous plant, which caused their white hoofs to drop
off.

During the war I was in the artillery service, and it was a
noted fact that a horse’s white foot would get sore when
others would not. ¢‘Scratches,” some called it; and at one
time every white foot in a battery of 156 horses was sore,
and with few exceptions the rest were all well. They did
not graze, but only got the regular rations of oats, corn, and
hay, sent from the North and West, and could not have
eaten any poisonous plants. We attributed the sore feet to
standing in wet and mud, making it impossible to keep the
hoofs clean during a Virginia winter with the poor facilities
at hand. But how it was that the white feet only were af-
fected we never could explain.

Baltimo:c, Md. FrED. W. WILD.

How Safes are Blown Open,

A criminal lately gave toa reporter of the New York Herald
the following mode of introducing powder within a safe for
the purpose of blowing open the doors.

“ What tools did you use indrilling the holes?” asked the
reporter.

““ Good cracksmen don’t use tools,” answered the burglar.
“Tll show you how to blow open any safe in New York
without any tools. Just take me to a safe.”

There happened to be a safe in Judge Kilbreth’s private
room, and the writer acquainted the magistrate with the
prisoner’s proposal. ‘“ By all means,” said he, ‘‘let uslearn;”
and in a moment the room was filled with spectators.

The prisoner knelt beside the safe, which was locked.
‘“ Look,” said he, “ at this door. Its fits so tightly that no
instrument can be introduced in the cracks and powder can-
not be inserted. So far so good. The burglar,” continued
he, ¢ simply sticks putty all along the cracks except in two
places, one at the top of the door and one at the bottom,
where he leaves about an inch of space uncovered by the
putty. At the lower place he puts a quantity of powder and
he sucks out the air from the upper place, either by a suction
pump, which is the better way, or by his mouth. The
vacuum created in the safe draws in the powder through
the small crack below. The entire work does not occupy
more than five minutes.”

The above diagram illustrates the method described. D
is the safe door; E E are points left uncovered by the putty.
The powder is placed at the lower point, the suction pump
at the upper one.

Borax as an Antiseptic.

Atarecent meeting of the Pharmaceutical Society,London,
Mr. Robottom made some very interesting remarks on the
discovery of borax in Southern California, and related a very
remarkable and somewhat romantic incident. Traveling on
one occasion, weary and unwell, across the bed of what had
been at some former period a vast salt lake, and from which
some hundreds of tons of native borax are now dug out and
obtained, he saw in his pathway the dead body of a horse,
and upon it, with but little hesitation, sat himself down to
rest. The sun was shining fiercely, and the water he was
carrying was hot and unfit to drink. He, however, bathed
his temples from the vessel containing it and felt refreshed.
Then, with his mind bent on discovery, he commenced a
post mortem on the body of the horse. To his astonishment,
though the temperature around him was almost too high for
endurance, he found that no decomposition had taken place,
but that, on the contrary, the flesh, as such, wasin a perfectly
sound and good condition. On inquiry, he was told that the
carcase had been lying on the bed of borax, which was im-
mediately underneath it, during the whole of the previous
six months. Thereupon Mr. Robottom arrived at the con-
clusion, and very naturally so, that the borax had been in-
strumental in preserving the flesh, and in entirely preventing
those putrefactive changes which under ordinary circum-
stances would inevitably have set in. Now if this were really
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the case, says Mr. W. Willmott, in the Pharmaceutical
Journal, the discovery would be of much value. ‘ For an
account of some excellent experiments, showing the effect of
borax on substances readily capable of fermentation and
putrefaction, I would refer to a paper by J. B. Schnetzler, in-
serted in the ¢ Year Book of Pharmacy’ for 1875, page 332.
Though, in these experiments, beef, veal, and portions of
sheep’s brain, were wholly immersed in a concentrated so-
lution of borax, the result was not completely successful.
There was no putrefaction, but the meat had an odor sui
generis. In the case, however, of the dead horse, not only
had the borax kept intact the part with which it was im-
mediately in contact, but, inferentially, the whole carcase
had been brought successfully under its preservative influ-
ence. It is difficult to acquiesce in a conclusion such as this.
Borax, in fact, possesses no such power. As an antiseptic it
is inferior to boracic acid, whilst boracic acid must yield in
turn to carbolic and benzoic acids. And yet meat will pu-
trefy in an atmosphere of the latter though entirely cut off
from contact with the outer air. How then, in the present
instance, is the preservation of the body of the horse under a
burning sun to be accounted for? Presuming the statement
of Mr. Robottom’s informant to be correct, it would seem to
point to the probable truth of the germ theory. Itisnot im-
possible that in the wild and untrodden regions of Southern
California, beyond and around the Sierra Nevada, the atmo-
sphere, from its extreme and almost optical purity, together
with its excessive dryness, causing particles of saline mat-
ter from the surface deposits to diffuse themselves through it,
might be found incapable of propagating germ life. Inan at-
mosphere such as this, decomposition would be slow, and even
the experiments of Dr. Bastian might be reduced to n¢l. But,
be this as it may, borax can scarcely exercise its antiseptic
power except under the condition of actual contact. If it
were otherwise, the grand problem of bringing animal food
from the distant shores of Australia would be immediately
solved. We might well wish for such a result, and it may
be oursin time. In the meanwhile, it is instructive to learn
the many and various uses to which borax may be advan-
tageously applied, and at the same time deeply interesting to
know that, henceforward, it will come to us in comparative
purity, and without stint or limit, direct from the newly dis-
covered saline deposits of the Far West.”
—_— wor—
Opposition to Machinery.

We are informed, says Cupital and Labor, that in an emi-
nent coach-building establishment, a short time ago, the
principals desired to introduce an American machine for
making the wheels. These, of course, have to be prepared
and fitted together with the utmost accuracy; and the ma
chine in question secured this so-that any number of wheels
could be turned out strictly to gauge. Some of the men en-
gaged in this department were ready enough to work the
machine, by which their own labor was lightened, and higher
wages were secured to them. But asthe use of the machine
was contrary to the trade union rules, the men were ordered
to desist. The machinery was therefore put aside. Since
that time wheels made by similar mechanism have been im-
ported from America, this being the only way by which the
public requirements for light and strong wheels could be
met. It is a curious fact that some of the English carriages
exhibited at Philadelphia last year were mounted upon
American wheels, which .23 been sent over from the United
States to England, painted, and then returned with the body
of the carriages for exhibition. We understand that large
numbers of wheels are thus imported, which might have
been made in England but for the insensate opposition to the
use of machinery.

<O
—-4 0o

Cotton and its Spindles,

An eminent cotton firm, in an annual report of the cotton
trade during 1875-76, gives the following as the number of
spindles in Europe and America, and the average annual
consumption of cotton:

No.of Cotton per Annual estimated

spindles. leill)lsdle' consmﬂ);;fion.

United States. ....... 9,600,000....63 .... 600,000,000

Great Britain........ 89,000,000. . . .33%. . . .1,297,000,006
France.............. 5,000,000. ...42 .... _
Germany............ 4,650,000....55 .... _
Russia and Poland. .. 2,500,000....60 .... _
Switzerland ... ..... ,850,000. ...25 .... —_—
pain........ ....... 1,750,000. ...46 . o
Austria.... ... 1,580,000....67 ..
Belgium ....... 800,000....50 . —
Ttaly..........oooven 800,000. ...56 . e
Sweden and Norway. 800,000....65 —_—
Holland............. 230,000....60 . o

Total spindles. . ..68,060,000 2,906,000,000

or upwards of 6,000,000 bales of the average weight of an

American bale.
_— et er—

Ring Sickness,

This is not dissimilar from sea sickness; it requires long
experience in a ring to overcome the nausea consequent
upon going round and round in one direction. One of the
most difficult things for a circus rider to overcome is this
sickness. Clowns and ringmasters suffer from it greatly, at
first, from merely seeing the horses go round and round; but
even after years of experience, a ringmaster (whose princi-
pal business in the ring is to keep the horses up to a certain
gait, and not merely to give cues to the clown), if a horse
balks or gets behind time, and Le is obliged to keep close
upon him, is very likely to suftcr from a pronounced fit of

sickness at the stomach after he leaves the ring.
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The Patent Office,

The new Commissioner of Patents, having been called upon
for a report of the condition of his department by the new
Secretary of the Interior, makes an elaborate statement in
which important information and suggestions in regard to
his bureau are given. General Spear informs the Secretary
of many things which some of our readers know; but a few
extracts from the somewhat lengthy letter will, we think, be
read with interest.

““The force,” states the Commissioner, referring to his de-
partment, ‘ consists of two distinct classes, the examinin
and the clerical, with the usual auxiliaries of laborers an
messengers.

‘“ The examining corps consists of 22 principal examiners,
each having a first, second, and third asssistant; of an ex-
aminer of interferences, and an examiner of trade marks.
Each principal examiner has charge of a class relating to
some one or more kindred subjects matter. Each one of
these principal examiners, with the aid of his assistants, ex-
amines all applications in his class as to patentability, and
decides all questions relating thereto, both of law and fact.
His favorable decision is practically final, and the patent
issued upon his order.

This hoard consists of three equal members appointed by the
President and confirmed by the Senate. Their legal duty is
to hear appeals from the adverse decisions of the principal
examiners and from the examiner of interferences, to review

the decisions of those examiners, and they may affirm or re-

verse them. From their adverse decision appeal may be

taken to the Commissioner in person, or to the Assistant

* *

Commissioner acting as Commissioner. *

‘‘The duties of the examining corps are partly scientific
and partly judicial. They require general intelligence, me-
chanical aptitude, scientific training, familiarity with the

In case of his adverse decision, ap '
peal may be taken to the Board of Examiners-in-Chief. :

After some suggestions tending to facilitate the furnishing
of copies of patents, assignments, and abstracts, and a recom-
mendation of the competitive system of examination of ap-
plicants for positions, the Commissioner closes his communi-
cation as follows:

i Office to find matter for examination in order to test the fit-
‘ness of applicants for appointment. I have found by an ex-
perience of nearly three years th«t an examination in matters
pertaining to official business, or pertaining to matters inti-
mately connected therewith, is all that is required, not only
to test the knowledge of an applicant, but the quality of his
mind and mental habits.”

—————— O
Professor Gray’s Telephone in New York.

The first puolic exhibition of Professor Gray’s musical
telephone recently took place at Steinway Hall in this city.
- This instrument is altogether a different invention from Pro-
fessor Bell's speaking telephone, which we recently de-
.scribed, as it is adapted only for the transmission of musical
 sounds. At the concert in which the telephone took part,
the operator was located in Philadelphia, over 90 miles from
New York, and was in telegraphic communication with Pro-
fessor Gray on the platform of the hall in this city. Profes-
sor Gray made a short introductory speech, in which he said:
‘““ We don’t exhibit the telephone merely as a musical instru-
ment, but as something wonderful in the science of elec-
tricity. It cannot produce as fine music as has been heard
I'here to-night from the other performers, but it can be heard
i further. It should be explained that this is bad weather
: for the telephone. It has been raining all day, and the wires

“ There is no need of going far outside the business of the ,

state of the art for each particular class, a knowledge of the ' are wet, and we shall not get as loud sounds as we might
law and the decisions of the courts relating to patent mat-. yprder more favorable circumstances.” Mr. Gray proceeded

ters, a judicial turn of mind, willingness to hear arguments | R
and receive infcrmation, and firmness to decide adversely to to explain that a good deal of the volume of sound produced

eager applicants. The examiner, in the performance of his | in Philadelphia would leak out in its passage through the
duties, is required to make laborious researches in order to | State of New Jersey, and that those who had bought a ticket
ascertain the novelty or the lack of novelty of applications | o¢ Mr, Strakosch, expecting to be entertained with the music
submitted to him. In making the search, he acts the part of | of a full brass band, would be equally disappointed with

|they unite with those of the humerus, and end in a point.
The fingers are very long; in fact, the hand is more like a
foot. The thumb is placed parallel with the fingers, and is
not of the same service to the animal as the human thumb.
| All the fingers have nails of a blackish color and oval form,
but I believe some have no nail on the thumb.

“It is very funny to see the orang try to walk upright.
When he is put on the floor he manages to progress by
placing his bent fists upon the ground and drawing his body
'between his arms. 'When moving in this manner, he strong-
ly resembles a cripple walking on crutches. In a state of
nature, he probably seldom moves along the ground; his
whole configuration showing his fitness for climbing trees
and clinging to their branches. The length and pliability of
his fingers and toes enable him to grasp with facility and
~steadiness; and the force of his muscles empowers him to
support his body for a great length of time by one hand or
foot. He can thus pass from one fixed cbject to another, at
. the distance of hisreach from each other, and can obviously
: pass from one branch of a tree to another, through a much
greater interval. In sitting on a flat surface, this animal
turns his legs under him. In sitting on the branch of a tree,
oron a rope, he rests on his heels, his body leaning for-
ward against his thigh. This animal uses his hands like
others of the monkey tribe.

““The orangs, as they sit in their box, look exceedingly
grave and scdate. They have somewhat the physiognomy of
an eastern prince who has no end of riches and nothing par-
. ticular to do, yet fond of being amused by other people. I
i expect their intelligence is very great. It is a very old story
‘ithat monkeys can talk if they like, but won’t because they
{ would be made to work. It would indeed Le a wonderful

thing if we could get one of these crangs to articulate even
‘ a single word; and I should much like the opinion of one of
| the clever professors who teach the deaf and dumb people to
"articulate words.

E ““It is a curious fact that the adult animals are never taken,

prosecuting attorney at the same time. When the search is . i . .
completed, it is his duty to decide questions, nice and per- | those who had come expecting to be humbugged. The. or I believe even seen, while the young ones are compara-

plexing, as to differences between the processes or machines : music was quite audible throughout the room, and sounded tively common. The parents are, I believe, immense fellows,
§0u})ght {;0 be Ifaten:ieg al&(ll thé’csletﬁlie‘:gy Sh(;wn in _referefnfﬁs | like a distant organ, with the difference, however, that the low growing between five and six feet. In the ¢ Asiatic Re-
g{alfige?'szh an?gfmt ?)I;- g;?ience afairrllzssu iﬁf&?gggze? ang { notes were heard much more distinctly than the upper ones. ' searches,” Dr. Abel gives an account of a large orang hav-
fidelity not often to be found. And, furth’er, that on the one | The sound of the instrument was rather feeble, but oc- ing been killed by the officers of the brig Mary Ann Sophia,
hand he shall be so sustained that he can act honestly and ' casionally fine and clear tones were produced. The noise | who had landed to procure water at a place called Ramboon,

intelligently, without fear and without favor; and on the made by the instrument was about as loud as that produced near Touramar, on the northwest coast of Sumatra, This

other hand, that he shall not be so sustained that he can in
security act carelessly or unwisely.”

According to the Commissioner’s statement, some of the
few ““fossil” examiners have been removed, and others re-
duced in rank, which evinces his determination to improve
the working force of the Office, which we fully commend.
He states as follows:

“A few of the older examiners and assistant examiners
were, in my judgment, incompetent for the positions theg
held, and some Lave been reduced in grade or discharge:
since I came into office. In respect to others, I propose to
submit recommendations, Many of the older and most of

the examining corps appointed since 1869 are able and faith- |

ful officers. With respect to them I have but few recom-
mendations to make. In the performance of their difficult
executive and judicial duties they need only the incentive
that faithful official services will be appreciated. The stand-
ard of the examining corps may, and undeniably should be,
raised. It is possible on the pay allowed by law (although
that pay has not been enough to retain some of the best and
most experienced men) as it now stands to elevate the stand-
ard of the corps in point of ability, but it is a work which
needs to be done gradually. Some of the less able officers
have acquired long experience, considerable knowledge of
the business, and in some respects render better service than
inexperienced though abler men. But they have long since
reached their maximum, and their maximum is small. On
the other hand, great care is required in the selection of
new men.”

The clerical force of the Office, which consists largely of
ladies who have usually been appointed on personal solici-
tation, the Commissioner also proposes to sift out, and he
will retain only such as are competent to perform the Cuties
required of them. Referring to this force, says the Com-
missioner:

“Its efficiencies are not up to the standard required by the
public interests, nor that which the salaries paid ought to
command. The renovation of this force and the elevation
of the character of it require time and patience. By care-
fully sifting out the incompeten?t and inattentive, I am com-
fident that the Office may be benefited both by the addition
of better elements and by better services from those who are
retained.

¢ In respect to reductions, I am of the opinion that the ex-
amining corps should be kept up to the maximum allowed
by law.  The clerical force, I think, may be reduced, when
improved in the manner heretofore indicated, and when the
method of carrying on the clerical business is changed as I
shall hereinafter suggest.”

The most important feature, to the greatest number of per-
sons having dealings with the Patent Office, is the examina-
tion of applications and promptitude in decisions; and we
hope to see the Commissioner more exacting than most of
his predecessors have been, requiring the examiner in charge
of each class to keep his work up so closely that not more
than a fortnight shall intervene in any case, after the appli-
cation is completed, before a decision is rendered. The long
delay in some instances before a decision is made by the ex-
aminer is annoying to the solicitor, discouraging to the in-
ventor, and demoralizing to the examining corps itself; and
we hope for a reformation in this respect.

‘“ The method of conducting the receipt of applications,
examination of cases, and issue of patents,” adds the Com-
missioner, ‘‘appears to have been carefully thought out at a
very early period in the history of the Office. It works well,
is as simple as is consistent with the proper safeguards and
checks, and needs no change.”

i by blowing through a comb covered with tissue paper. It was,
i however, very distinct and clear, and the tunes it performed
. were distinguishable. The dampness of the atmosphere de-
| cidedly interfered with the clearness of the intonation.
¢ A full description 0f the Gray telephone, with illustra-
1 tions, was published in the SCIENTIFIC AMERICAN SUPPLE-
!MENT No. 6; and others showing the scene and the instru-
;ment in Steinway Hall, during the recent exhibition,
} will be published in these columns, in our next issue. The
“construction of the apparatusis briefly as follows: A tongue
' of metal isarranged to vibrate automatically between two
| electromagnets, when the electric current passes. Of course
;the number of vibrations per second of the tongue is depen-
dent upon its length, and consequently two tongues of
different lengths will have a different number of vibrations,
"which, when translated into sound, will produce different
notes. If we have sixtecn tongues, then it it evident we
may produce all the notes of two octaves. With each tongue,
| connection is established from a different key on a keyboard,

[
'so that, by pressing any key, the current passes and the cor-

‘responding tongue vibrates, and in so doing breaks and
! closes the circuit of the main telegraph wire. Therefore the
} latter is caused to transmit vibrations perfectly synchronous
. with those of the tongue; and these pass to an electromag-
net at the receiving station, which, instead of an armature,
has asteel ribbon stretched on a metallic frame.
bon is tuned to vibrate as a particular pitch; and hence if the
vibrations which pass over the main wire are in accord with
it, it will then and then only be thrown into vibration, and
will produce sound. As there are as many receiving instru-

ments as sending ones, it follows that the vibrations of any

ceiving ribbons until one is found which vibrates correspond-
ingly. Inthis way any note produced at the sending sta-
tion is reproduced at the place of reception; and whether

tions will all disentangle themselves, and each set will affect
its correspondingly pitched ribbon. This is a very general
description of an exceedingly beautiful invention, the prac-
tical value of which lies especially in its adaptation to the
purposes of multiple telegraphy.
— ,tor——
The Orang-Outang.

‘“The Zoological Society, London, have again been very
fortunate in obtaining two orang-outangs. These interest-
ing beasts are now accommodated with apartments in the
keeper’s room adjoining the monkey house.
funny and about as big as a human baby just beginning to
walk. They sit in their box surrounded with flannels, and
nestle one against each other like the babes in the wood.
Their features are exceedingly human: in fact, I have seen
many human faces that are much less human in appearance
i than these infantine catarrhines, or apes of the old continent.
They are covered with hair, long and scanty, and of a deep
chestnut red. The ears are very small and well shaped. The
orbits of the eyes prominent; the eyes very bright and ob-
servant; no eyelashes, but the eyelids are surrounded by a
few stiff hairs. The forearmsare much longer than the legs;
.all the hairs of the forearm point towards the elbow, where
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This rib-:

one tongue may be imagined as searching through all the re-:

one or a dozen or more notes are sounded at once, the vibra-

They are very |

apparition, ‘ when moving, had the appearance of a tall man-
like figure, covered with shining brown hair, walking erect,
with a waddling gait.” They managed to hunt him to a place
where there were few trees, and they were obliged to cut down
the trees before they could drive him to fight on the ground.
It is stated by those who aided in his death that the human-
like expression of his countenance, and the piteous manner
of placing his hands over his wounds, distressed their feel-
ings, and almost made them question the nature of the act
they were committing. When dead, both natives and Eu-
ropeans contemplated his figure with amazement. His stat-
ure at the very smallest computation was six feet. He was
said to be a full head taller than any man on board, measur-
ing seven feet in what might be called his ordinary standing
posture, and eight feet when suspended for the purpose of
being skinned.

‘It seems probable that the animal had traveled from some
distance to the place where he was found, as his legs were
covered with mud up to the knees, and he was considered as
great a prodigy by the natives as by the Europeans. They
i had never before met with an animal like him, although they
lived within two days’ journey of one of the vast and almost
impenetrable forests of Sumatra. They seemed to think that
his appearance accounted for many strange noises resembling
screams and shouts and various sounds, which they could
neither attribute to the roar of the tiger nor the voice of any
other beast with which they were familiar.” —Frank Buck-
land, in Land and Water.

_ O
Lime in Agriculture.

Pure lime, where it is not mingled with clay, sand, and
other organic and inorganic substances, consists of the oxide
of the metallic element calcium, and, entering into the com-
position of all plants, must occupy a large plaee in Nature’s
laboratory. It has an affinity for water and carbonic acid;
when applied to the land it absords water, forming hydrate
rof lime; this hydrate then absorbs carbonic acid, so that
! lime, although applied to the land in the caustic state, really
exists, shortly after its application, in the form of carbonate,
along with alittle sulphate and phosphate, as previously
| mentioned. Lime has for a long time been used as a ferti-
lizer; when land previously unworked is brought into culti-
vation, or when worn-out pasture land is broken up, lime is
generally applied. It affects chiefly the vegetable matter
contained in the soil, promoting its decomposition, and thus
‘rendering it available as plant food. We, however, find its
action important on some of the mineral constituents—de-
composing insoluble silicates, the result being soluble.

——— et —— -

The Contagion of Typhoid Fever.

! The question of the contagion of typhoid fever has been
“examined by M. Guerin by the experimental method. He
‘ injected into a number of rabbits fecal matter from typhoid
! subjects, and he finds it has a poisonous principle, at leaving
! the system, capable of causing death. Various other ex-
i crementitious products of persons in typhoid fever, such as
urine, blood. mesenteric liquids, etc., have likewise this poi-
sonous property, which is retained for several months, It is

absent from the fecal matter of healthy subjects.
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jammed his helm hard a-starboard, showing that the boat is
going about, and thus abandoning the attack until some time
when her huge antagonist shall be less wide-awake.

Fig. 2 shows one of the new French torpedo launches, re-
cently built by Thorneycroft in England. She is of steel;
and although only 64 feet in length, has attained a speed of
18-85 knots per hour. Her engine is capable of developing

in the electric light, which renders them visible when ap-
proaching at night, even at quite a long distance away. Our
engravings are selected from the pages of L’Illustration.

Preservation of Milk,
If milk is kept in ice water at 33'8° to 835'6° Fah., it will
continue sweet and unaltered, M. Soxhlet states, 14 days.
In one experiment it began, after 17 days, to taste a little

Improved Method of Laying Concrete under Water,
BY JOHN C. GOODRIDGE, JR., OF NEW YORK CITY.

In the ordinary method employed in laying concrete un-
der water it has been considered necessary to use broken
stone and coarse gravel with cement. This material thus
mixed has been thrown directly on the water, which was in-
closed to prevent washing away the cement, or has heen
dumped from boxes prepared for the purpose.

Fig. 2 —THE THORNEYCROFT TORPEDO LAUNCH.

200 horse power. The torpedo employed is charged with 66
1bs. of gun cotton, and its effects are shown in Fig. 8, which
represents the stern of an old frigate used in Cherbourg for
the experiments. The Paris correspondent of the London
T'imes writes concerning these experiments as follows: ¢ This
was the first occasion of testing in French waters whether
a torpedo could be launched against a ship in full sail. Ac-
cordingly Admiral Jaurez, who commands the squadron,
ordered a disabled ship, the Bayonnaise, during a rather
rough sea, to be towed out by a steamer belonging to the
navy. A second lieutenant, M. Lemoinne, was sent for, and
informed that he had been selected to make the experiment
of launching the Thorneycroft against the Bayonnaise while
both were in full sail He accepted the mission without
hesitation, picked out two enginemen and a pilot, and went
down with them into the interior of the Thorneycroft,
of which only a small part was above water, this vis-

rancid; this taste increased till, after 28 days, the milk be-
came coagulable with boiling, and even coagulated in ice
water.

Considerable quantities of volatile fatty acids were
formed through oxidation of milk fat in the air. This acid
formation is completely different from the lactic acid forma-
tion which occurs through decomposition of the milk sugar
by an organized ferment at high temperature, but is pre-
vented by the low temperature of the Schwartz process,
while the oxidation through cold is not hindered, but takes

place, though slowly.
———tr—————————

Alr Suspended in Water.

Some curious experiments with regard to the suspension
of water in air have been brought before the French Acade-
my by M. de Romilly. For example, take a bell jar and
cover the mouth with net. Place the mouth horizontally in

ish color, so as to be easily confused
with the sea. The torpedo was
placed so as to project from the
bow of the vessel, at the extremity
of which were two lateen sailyards
about 10 feet in length. The tow-
ing steamer then took up its posi-
tion in front of the squadron, and
the Thorneycroft also assumed the
position assigned for it, an interval
of three or four marine miles sepa-
rating the torpedo and the Bayon-
naise.

“On a signal being given, both
were set in motion, the steamer ad-
vancing in a straight line, and the
Thorneycroft obliquely, so as to
take the Bayonnaise in flank. The
steam tug went at fourteen knots an
hour, going at full speed in order to
escane the Thorneycroft. The lat-
ter went at nineteen knots an hour,
a rate not attained by any vessel in
the squadron. The chase lasted
about an hour, the squadron keep-
ing in the rear so asto witness the
operations. At the end of that time
the distance between the Thorney-
croft and the Bayonnaise had sensi-
bly diminished, and at a given mo-
ment the former, in order to come
up with the latter at the requisite
distance, had to slacken speed to
eight knots an hour. The whole
squadron watched this last phase of
the struggle with breathless interest,
and people asked themselves whether
the shock of the torpedo would not
infallibly destroy the little vessel
that bore it. It was feared that the
lives of the second lieutenant, Le-
moinne, and his three companions
were absolutely sacrificed. How-
ever, the two vessels got visibly

ible portion being painted of a gray-

I have found, by repcated experiment, that it is impossi-
ble to obtain a good result from such a mixture. The vary-
ing velocity with which bodies fall through water is owing
to their different specific gravities. If stone of a specific
gravity of 25 is used with a cement of 14, the stone is in
its descent washed entirely free from the cement, and is de-
posited on the bottom, while the cement, held in partial sus-
pension, and moved by every new addition of the mixture, is
finally deposited above the stone and gravel, after being ren-
dered inert by the washing of the water.

My improvement consists, first, in rendering the water
(which isinclosed in water-tight compartments or coffer dams,
to prevent any motion or current that may allow the escape
of the concrete) strongly alkaline by the addition of a suf-
ficient quantity of air-slaked lime. This renders the water
less apt to hold the cement in suspension, and causes a more
immediate precipitation of the cement. It also causes the
concrete to attach itself the more
firmly to adjoining masonry; second,
sand, clean, sharp, and of fine grain,
is selected, and as near as possible
of the same specific gravity as the
cement, which is about 14, and
weighing about 88 1bs. to the cubic
foot, and carefully mixed with ce-
ment.

A good proportion for general
use is three parts of sand to one of
cement. The proportion may be
varied, depending on the strength
required of the concrete. In this
proportion it requires 45 cubic
feet of dry cement and 12-75 cubic
feet of dry sand to make 10 cubic
feet of concrete, measured after be-
ing laid in place. The sand and ce-
ment are then mixed with water.
Sufficient is added to make it thin-
ner than is used in the plastic bé-
tons, yet not watery or thin enough
to run, asused in ordinary concrete.
A quantity of this mixture should
then be placed on an incline, where
it should be allowed to lie for a
short time until the cement has
formed a slight bond with the sand
—five or ten minutes—varying with
the quickness of the setting of the
cement, and then the whole mass
should be allowed to slide slowly
down the incline or inclines, the bot-
tom of which should be placed in
the water, and the concrete evenly
distributed by any suitable means.

A large mass should be collected
before depositing, in which case the
greater portion of the concrete does
not come in contact with the water.
Succeeding batches are prepared and
deposited in the same way, and the
process is continued until the space
to be occupied by concrete is en-

nearer.
“All at once the Thorneycroft
put on a last spurt, and struck the
Bayonnaise with its whole force on the starboard bow.
The sea was terribly agitated, a deafening report was
heard, and the Bayonnaise, with a rent as big as a house,
sank with wonderful rapidity. As for the Thorneycroft, re-
bounding by the shock about 50 feet, even before the explo-
sion occurred, it went round and round for a few moments,
and then quietly resumed the direction of the squadron. No
trace remained of the Bayonnaise;it was literally swallowed
up by the sea.”
The best mode of defence against torpedo launches lies

Fig. 3—EFFECT PRODUCED BY A TORPEDO.

water, and suck up some water into the jar by means of a
tube inserted in the upper part, and furnished with a stop-
cock. If you now close the stopcock and raise the jar, the
water will remain in the latter, a meniscus being formed at
each mesh of the net, along with a large general meniscus.
In a similar arrangement, M. de Romilly succeeds in even
boiling this suspended water, by placing a flame under the
net (which in this case is metallic). The jar is here made to
communicate with another jar placed in a vessel, the suction

tube acting through this second jar.
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tirely filled.
Béton so deposited under water
needs no ramming. The grains of
sand close together with their irregular interstitial spaces
filled with concrete. 'Wehave then a homogeneous compact
mass, weighing about 144 lbs. to the cubic foot, and a spe-
cific gravity of about 2-3, and capable of having a crushing
strain of over 6,0001bs. per square inch, and a tensile strength
of over 300 lbs. per square inch.

O
O+

AN iron wash for woodwork can be made by taking fine iron
filings 1 part, brickdust 1 part, and ashes 1 part. Put them
in glue water, warm, and stir well together. Use two coats.
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CENTRAL AFRICAN HABITATIONS,

Commander Cameron, R.N, whose famous journey across
Africa has proved so rich in valuable additions to our geo-
graphical knowledge of a little-known portion of that con-
tinent, gives, in the record of his travels, the sketches from
which the annexed illustrations are made. Both represent
discoveries which will afford an excellent idea of the eth-
nological importance of a study of the people of Central
Africa and their habits.

Fig. 1 represents the curious village of Manyuema, where
the explorer found the houses arranged in regular streets,
and thelatter kept scrupulously neat and clean. The inhab-
itants, although cannibals, are
much more civilized than their
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takes thelife out ofit. The ‘“ doctored ” fabric neither wears
as long, nor looks as well after a short use, as though un-
tampered with. In furniture, the attempt to imitate elabo-
rate carving has lead to, and in fact encouraged, weak and
unworkmanlike construction. The present style of building
offers a premium on slight in hidden work; and we find
houses in which our grandparents lived unpretending lives,
outlasting those which we ourselves put up.

Professional and “‘ practical” (?) men, devoid of, and in
many cases incapable of receiving, the proper training, have
intrusted to them our lives and our property; and by their
ignorance endanger them both. Instruction is given, or pre-

attend sham churches and pray to be delivered fromlying and
hypocrisy; as if half thecolumnsand mouldings werenot flat
and downright lies, and most of the brown stone fronts simply
paint and sand or thin veneer. To be sure, the ¢ columns ”
scale off and look ridiculous, and have to be renewed, and
the brown stone fronts get measly if shammed with paint,
or if of thin sheets, buckle out and tumble down and kill a
passer-by now and then; but then paint can be renewed, and
there are plenty more passers-by in the world. A split pin
or akey is left out, or insufficiently driven home, and a flaw
in a bedplate is filled up and painted over, in a piece of heavy
machinery run at a high speed; and some day there is a thud

and a crash, and castings are

broken, and forgings twisted,

neighbors, and appear to be a
conquering race which has en-
slaved the tribes of the vicinity.
They are skillful iron workers,
and erect furnaces which show
considerableinventive ability.
Itis well known that, in prehis-
toric times, whole villages were
often constructed on piles, above
lakes. Relics of these dwellings
have been abundantly found, be-
longing to extinct peoples repre-
senting all stages of civilization,
from the age of stone down to
the dawn of the iron age. It is
not understood why the ancients
adopted this form of habitation.
Protection from hostile tribes,
safety from wild beasts, and con-
venience in fishing, have all
been suggested; but there are
reasons which go to show that
none of these explanations are
entirely satisfactory. Command-
er Cameron has found the same
species of dwellings in use on
Lake Mohyra, in Central Africa,
and in Fig. 2 one of the huts is

represented. The inhabitants are
excellent swimmers, and, al-
though provided with boats, fre-
quently take to the water in pre-
ference to using them.

The lake dwellings of which our engraving gives a speci-
men are to be found in all parts of the world. The oldest
known are in Switzerland, and in that country they have
been thoroughly explored. They are of two kinds, those
built of fascines and those built on piles. Those of fascines
were commonly used on the smaller lakes of Switzerland,
and wherever the bottom was too soft to hold a mass of piles
firmly; those of piles were built in deeper water, where the
waves would sweep away a foundation of fascines. Lake
dwellings as old as the stone age are found in some parts of
Russia, and in Borneo and the Malay archipelago, as well as
in Africa. Herodotus mentions them on Lake Prasias,
in Thrace; and as these were connected with the shore
only by a single narrow bridge, the inhabitants were
enabled to defy the troops of Darius. Each family oc-
cupied one hut, and caught fish by letting a basket
down through a trap door.

In Switzerland, large settlements of lake dwellings
have been discovered in Lakes Zurich, Constance, Ge-
neva, Neufchatel, and others; and from one in the lit-
tle lake of Moosseedorf, near Berne, a vast quantity of
very interesting relics of the stone age have been
found, together with weapons and implements made
of teeth and horns of animals, and fragments of pot-
tery. A lakevillage at Robenhausen, in the Canton of
Zurich, contains numerous dwellings, and it has been
estimated that 100,000 piles of oak, beech, and fir
were used in its construction; and three different sets of
pilesindicate as many different periods of construction.
Wheat, barley, burnt apples and pears, beech nuts,
cherry stones, fragments of cordage, and cloth of flax
and bast, and stone relics, were found herein great pro-
fusion.

Similar structures have been found also in the lakes
of Scotland and Ireland.

—_— e —
Shams.,

If there is any special curse under which the world at
large, and our own country in particular, is laboring, it is
that of sham. Both directly and indirectly, shams effect an
injury; and this injury is both material and moral. It is,
however, hardly supposable that the latter aspect of the case
will nowadays have much attention paid to it; society seems
calloused, and, possibly, the only way in which shamming
can be made unpopular is to show that it is unprofitable.
To show that shamming and shams are also in very bad taste,
as well as being dishonest, would be quite easy; but it seems
as though the high road to man’s reason lies through the
pocket. Shams are uneconomical in most instances. The
desire to appear better than facts warrant leads, in nearly
every case, to a sacrifice of some cardinal merit. Thus the
textile fabric of a given material, weight, and strength may
be combed up, or filled in, or highly calendered, until it sim-
ulates a nobler material, has a greater weight and bulk, and
assumes a more costly appearance; but the first operation
weakens the fibre; the second renders it brittle; the third

| days; and now weall gointo sham theaters the same as ever;

Fig. 1.—THE VILLAGE OF MANYUEMA,

tended to be given, and yet where (by some rare chance) solid
and practical studies are undertaken, they are slurred over
so that when the time comes when we need them, the facts
or rules which should be ‘“ at hand ” are forgotten, if indeed
they were ever learned. Vessels are built of poor iron, and
commanded by poor officers; they go down, or run ashore
and break in the middle, and the account of ‘‘ profit and
loss ” has an entry, running more or less into the hundreds of
thousands, on the debit side.

Patent attorneys, of more or less enterprise and ‘¢ cheek,”
procure patent papers with big red seals thereon, and fob
their clients’ (or victims’) money; and when the time comes

Fig. 2 —AFRICAN LAKE DWELLING.

to test them, any one can drive a triumphal chariot of in-
fringement through the claims and never rufile a plume.

Bridges with any amount of ornamental work and stylish
paint (in showy places) are thrown across streams or chasms,
and over them heavy trains are thundered, until some cold
still night a chord snapsand travelers’ wives are widowed by
the score, and everybody shudders—and goes on shamming
and being imposed on just the same as ever.

A theater has a gaudy domed ceiling which shows deep
and heavy panelling, frescoed in the highest style of the art
—a flash and a blaze and a quick licking of flames, and the
whole disgusting sham curls up and drops upon a panic-
stricken audience, and the entire tinder-box of a man-trap
crackles and falls, and in it are the sickening corpses of a
happy unsuspecting throng; all the world is horror-struck,
and inspection is rife, and committees rampant for a term of
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andsix or eightthousanddollars’
worth of damage done; and every
one stands round in sham shoes
and wonders how it happened.
A large percentage of patents
granted is for ‘“substitutes,” as
though there were not sufficient
fertility in lying, and enough
originality in covering the lies
up, without protecting the—the
—(well, we might as well say it)
the liars.

A prominent Methodist divine
once rode from Washington to
San Francisco on a free pass
granted to his brother, and made
out in his brother’s name. He
afterwards ‘“hoped the Lord
would forgive him for telling a
liethree thousand mileslong.” But
there is not a city in our land in
which there are not lies covering
acres of ground and towering
up stupendously in their magnifi-
cent pretension; sheet iron lies,
pretending to be granite; cast
iron lies passing themselves off
for marble; and plastered brick
lies, shamming sandstone; and
in them merchants are sclling
cotton velvets, and baryta paints,
and fusel oil whiskey, and leaded
“tinware,” and soap loaded with water, and all kinds of
abominable shams; and we (bless our dear unsuspecting, un-
mindful souls!) enjoy it all immensely, and keep on stealing
from our right hand pockets to put into the left, and then
boast of our superior acuteness and progress. And thedevil,
or whoever else it is that gets a share of what we waste anda
dividend on all that we cheat ourselves out of, looks on and
laughs, and pockets the income brought him by skam. And,
doubtless, as long as we can stand it, he can. But how long
can we stand it ?—Polytechnic Review.

<o ro——
April Management of EBees.

Mrs. E. S. Tupper tells the readers of the Bee Keeper's
Magazine how to treat bees during this month (April),
to produce the best future results. She says:

Inall places near timber, bees find natural pollen now,
in average seasons; and if the colony has a prolific
queen and they havehoney or are fed, the brood should
be abundant and young bees appear fast. This state
of things should be encouraged, and then you are sure
of good working colonies. Where bees are thus doing
well, empty combs may be added from time to time, as
fast as hatching bees are plenty enough to cover the
brood. We have in earlyseasonsand in strong colonies
had comb built to some extent in April. Two years
ago we gave comb foundations to several colonies in
April, feeding them quite liberally with diluted honey,
and we had ten full combs completed in the hives in
eight days. We found always a great gain inusing the
comb foundations.

Usually no comb is built until much warmer weather
than we have in April, and we attribute our success
then to the heat gencrated by a very large number of
bees in hives very tight. We would always take care
to have the quilts, blankets, or mats snugly tucked in
and the entrances quite small, so that all the heat pos-
sible may be maintained.

If there are wild cherry trees near your bees, they
should not be allowed to store honey in boxes or frames
while the bloom of these trees continued. We have

seen honey that was unsalable from wild cherry flower.

If it is intended to multiply colonies this year, by the last
of April it is well to begin raising surplus queens to be ready
for the season when dividing is in order. Our way to do
this is to take combs from the be:t and most prolific queen
we have, with brood in all stages in the cells, and plenty of
young adhering bees with them. Two of these combs will
do, but three or four are better. Put these in an empty hive
(a small one if you have it), and take it to a dark cellar or
bee house for a few days, taking care of course to supply it
with syrup or diluted honey. You can set it where you
please when taking it from the cellar, for the bees will mark
their location. They will start a number of cells, and these
may be used for forming new colonies, or the cells may be
preserved in nucleus hives until fertilized and the queens be
used. Young queens are of great value in dividing; and
you should begin in season to rear them.
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Plants and Insects.

Sir J. Lubbock, M.P., recently delivered a lecture at the
Society of Arts, London, on *Certain Relations between
Plants and Insects.” The lecturer said that he would en-
deavor to bring before them in a condensed form what was
known in regard to the importance of the functions which
insects performed for plants, and the attractions which plants
provided for the insects. Neither plants nor insects would be
what they were but for the influence of the other; indeed,
some plants were altogether dependant on the visits of in-
sects. He thought that there wasno doubt that, as Sprengel
originally suggested, the true use of honey to flowers was to
attract bees and other insects. Ants, however, were also
very useful to plants in destroying caterpillars and other in-
jurious insects which fed upon them. M. Foret watched
from that point of view a large nest of formica giratensis,
and he found that the ants brought in dead insects—small
caterpillars, grasshoppers, etc.—at the rate of 28 per minute,
or 16,000 per hour: which, when it was considered that the
ants worked all day, and sometimes during summer weather

all night, it would be easy to see what important functions ,

they fulfilled in keeping down the number of small insects.
Some of the most mischievous of the class of small insects—
certain specimens, for instance, of aphis and coccus—had

turned the tables on the plants, and converted the ants from .
enemies to friends, by themselves developing nectaries and .

secreting honey, which the ants loved. They had all seen the
little brown ants running up the stems of plants to milk their
curious little cattle, and by the adoption of that ingenious
idea not only did the aphides and cocci secure immunity from
the attacks of the ants, but even turned them into friends.
They were subject to the attacks of a species of ichneumon,
and M. Delphine had noticed the ants watching over them
with a truly maternal vigilance and driving off the ichneu-
mons whenever they attempted to approach. Certain plants
would produce no seeds at all unless they were visited by in-
sects.

In some of our colonies the very useful comnion red clover
will produce no seeds on account of the absence of humble
bees. The same remark applied to the non-production of
seeds from the scarlet runner in Nicaragua. Even in cases
where it was not absolutely necessary, it was better that the
plant should be fertilized by the pollen from another flower.
Ants if they left one plant generally crept to another of the
same kind; but cross-fertilization was wanted for flowers,
and hence they required insects which readily flew from one
flower to another. Even in the case of many small plants,
such as crucifera, composita, saxifrage, which might well
be fertilized by ants, the visits of flying insects were much

much asastriking contrast was created; but in those instances
the insects were unfitted for the food of birds, who could
thus easily distinguish and avoid them. Much, however,
yet remained to be discovered; but, in conclusion, he might
say that in the insect kingdom there was not a hue, or spot,
or color which did not serve some purpose or perform some
function, or which was not of some use in the economy of

Nature.”
_—_— et r—————

Surveying the State of New York.

The report of the Board of Commissioners of the State
Survey, for the year 1876, has just been issued. In it the
necessity for a thorough survey of the whole State is pointed
out as a measure of economical value to the people. The re-
port says:

*“ The officers of the survey found, in intercourse with the
people in those sections which were visited, that there were
evils growing out of the prevailing ignorance with regard to
the topography of our State, which exceeded anything be-
fore suspected. We learned that large numbers of our citi-
zens, a great proportion of whom were women; and persons

their property in railroad stocks or bonds which had proved
to be of little or no value, and that these investments were
made upon solicitations and statements which would not
have been listened to if the maps and surveys of New York
had given any idea ot the character of its surface. If these
maps had shown our people the relative heights and positions
of our hills and valleys, and the natural channels of com-
merce, they could not have been induced to invest their
money in projects so placed that failure was inevitable.
Had there been but a fair knowledge of the hills and valleys
of our State, these disasters never could have happened.
Our citizens would have been protected against reckless or
fraudulent enterprises, as the people of England or of Switzer-
land are protected, by maps and surveys which show at a
glance the character of the country, and to which it is their
practice to refer whenever they are solicited to invest in this
class of public improvements. We have already discovered
several instances where roads have been carried over hills at
a ruinous cost, not only of construction but of operation,
where valleys might have been followed at comparatively
small expense, and which would have furnished a larger and
more profitable traffic.

on our best map Buffalo is placed about three miles from its
true position, Elmira about three miles, Ogdensburgh half a
mile, Syracuse a mile ard a half, Plattsburgh three miles,
and similar misplacements wherever tests have been applied.

dependent upon small estates had been induced to invest |

“ As illustrating the grossness of these errors, we find that

more advantageous. Moreover, if the plants were visited by | Lake Champlain is laid down from a survey made before the
ants, not only would they deprive them of their honey, but | Revolution. Recent measurements show that, with respect
they would destroy the bees. If an ant wastouched with a ! to distances of twenty miles on the lake, the maps are in er-

bristle it would turn round and bite it with its horned jaws;
if, then, the delicate proboscis of a bee was bitten by an ant
in the same way, its power of procuring honey would be
quickly destroyed altogether.

The lecturer gave instances of plants and flowers which
were naturally protected from ants by their natural forma-
tion, in some cases the stems being covered with bristles, in
others being ‘‘sticky,” thus preventing the ants from creeping
up them. That was the case with plants which bore horizon-
tal or upright flowers. In other cases the ants could readily
reach the outer leaves of flowers which were pendulous, but
could not get at the honey, or if they attempted would gen-
erally fall to the ground. Among the former class of plants
were the lamiwmn and the carlina vudgaris; among the latter
the snowdrop, the cyclamen, etc.

The lecturer next called attention to several varieties of
““sleeping flowers,” some of which slept during the day,
others during the night, opening and closing at different
periods of the day or night, and said that he thought that
the explanation was due to the fact that bees and wasps were
flying about very early in the morning, while the ants did not
come out till the dew was off the grass, and therefore could
not get at flowers which were by that time closed.

Passing to the second portion of his lecture, Sir John said
that the larvee of insects taught many instructive lessons. It
would, in fact, be a great mistake to regard them merely as
preparatory stages in the development of the perfect insect.
They were much more than that, for external circumstances
acted on the larva as well as on the perfect insect, and both
therefore were liable to adaptation. The modification which
insect larvee undergo might be divided into two kinds,
namely, *‘developmental,” or those which tended to approx-
imation to the mature form; and ‘‘ adaptational ” or ‘‘adap-
tation,” namely, those which tended to suit it to its own mode
of life.
fect form, others were not much altered in their ultimate
shapes. Among the former class were the larve of moths,
eunflies, and beetles. Among the latter class were the centi-
pede, the weevil, the sitaris, the anthran, etc. The classifi-
cation of insects founded on larvee would be quite different
from that founded on the perfect insects. It would puzzle

ror as much as three miles. The maps of New York we find

i tory a hundred years ago, and has now a more accurate work
_of similar character in progress under American officers.
Every European government has executed a careful survey
of its territory based upon triangulation, not because they
‘are richer than we, for Switzerland and Sweden are poorer,
' but because they are wiser than we, and have observed the
waste that follows bad surveys and false and deficient maps.
A triangulation of Massachusetts was made nearly forty years
ago; a similar work is in progress in New Jersey; Pennsyl-
vania has a topographical survey under way, and like sur-
veys are advancing in California, Nevada, Utah, Colorado,
New Mexico, and Wyoming. When New York attains dis-
tinction as the worst mapped wealthy State in the world, it
is time to consider whether this marked deficiency has not
already produced serious evils, which are generally felt, even
though their cause is not understood.

““For these evils we propose the same remedy that other

to be worse than those of any other civilized country ofequal ;
i wealth. Even Japan has a rough triangulation of her terri-

governments have tried with perfect success—a trigonomet-

necessary, since the course of every line will be astronomi-
cally determined, and the accuracy of surveys can be tested
i by connecting with two or more of the State monuments.
“ An annual appropriation of $20,000 for ten years will,
: we think, complete a State trigonometrical survey in such a
"manner as to furnish accurate bases for local surveys
throughout the State in every town where they are needed,
and secure the corners of the counties. This estimate is
based on careful examinations during the summer, and has
been compared with the cost of surveys elsewhere.”
—_— e —
Paralysis in the Peas.

The London Punch, alluding facetiously to the popular
scare on poisonous canned peas, adds a few lines of chemical
fact worth remembering. Beware, says the writer, how you
try the effect of strychnine, prussic acid, or any other
poison, on a rabbit or a guinea pig. Have the fear of the
Anti-Vivisection Act before your eyes. If you want to try
experiments with poisons on a living animal, try them on
: yourself. Should you kill yourself, unintentionally, the law
| will acquit you of suicide, as it does not forbid any donkey
to experiment on a donkey. Suppose, for instance, you want
te know what is the effect of repeated small doses of copper
upon the human system, take a fraction of a grain of the sul-
phate or acetate of that metal once a day continually till you
discover. Ultimately you will find it produce paralysis.
You will lose the use of your hands or legs, or one side, or
more, of your body. Salts of copper will paralyze you sooner
than even salts of mercury. But you must take them in
minute quantities. In large doses they mostly rid you of
themselves—copper acting like antimony. In order to take
your copper pleasantly, your best plan will be to swallow it
at dinner time, daily, along with green peas. This you can
do all the year round, as peas are always to be had preserved
in tins. You can mix your copper with your peas if neces-
sary. If the peas are of a dull, grayish, faded, ugly color,
there is probably no copper in them, and you may have to
put some. But when their tint is a beautiful bright green,
then you may suspect that there is plenty of copper in them
to cause paralysis if persevered with sufficiently long. The
copper is mingled with the peas to make them look pretty;
and few people seem to be deterred by the fear of poison
from preferring pretty-looking peas to plain ones. It is pos-
sible, however, that it may become rather less easy than it
has been heretofore to procure tinned peas, which besides
being tinned are also coppered. Several foreign provision
dealers have lately been summoned before Mr. Knox, and,
on medical evidence, fined for selling tinned peas containing
copper in dangerous quantities. As they sold them in igno-
rance, they have been let off with nominal fines, but in future
venders of coppered peas may expect to incur a penalty
of $250 for each offence—and have to pay. Of course
the multitude ignorantly eating peas greened with copper
must be, all of them, greener than any peas. Bright green
tinned peas may always be suspected of containing copper.
If there is any question on that point, it may be summarily
settled by pouring on the peas a little strong liquid am-
monia, which, if copper is present, will make them turn
bluer than even their seller will look when he is fined
$250. So also with pickles, only the vinegar of the
pickles will require alarge excess of ammonia. In case there
is no ammonia or other means at hand of determining
whether the greenness of peas or pickles is owing to copper
or no, a philosopher would give copper the credit of the color,

and himself the benefit of the doubt.
et

A New Photo=Sculpture Process.

In the United States Army Department at the Centen-
nial, there was exhibited a handsome model of the Rock
Island Arsenal. Itis to ke regretted that this work of art
did not bear some description as to the manner in which it
was produced—an explanation of which we find for the first
; time in the recently issued report of the Chief of Ordnance

J

Some of the larve were very dissimilar in their per- '

rical survey. By this means points about tento fifteen miles ' of the United States army. From the various buildings, it
apart should be exactly determined in position throughout ; appears, positive photographs were obtained, representing
the State, the work being verified by reference to the surveys 'all their different sides. Each view was then exposed over
of the general government. This system of points, perhaps ! a thick film of sensitized gelatin covering a glass plate, and
twelve miles apart, will form the principal triangulation of ‘ afterwards the soluble, opaque portions of the gelatin were
the State survey, and every effort will be made to have both | washed out. The film was then swelled by a peculiar pro-
the courses and distances between stations known with ut- ‘ cess, so as to magnify its differences of level, until a suita-
most precision, and to have them marked with monuments ble relief was obtained; and a plaster cast being taken of the
which will remain for many generations. This is usually 'film, it gave a permanent mould from which many repetitions
done by burying below the frost line an earthen jar of ‘ could be made. A successive series of these plaster views,
peculiar form and marking, with its center at the point to be | taken from the different sides of a house, were mitered to-
! preserved, while directly above it is placed a stone squared | gether at their edges; and when roofed in, they formed a
'and marked with the number of the station, and projecting ' perfect reproduction of the house itself, every stone and
enough above the surface of the ground to be readily found. ‘ crevice being represented. In one building, the slats of a
These principal stations would be placed upon prominent 'iattice work around the piazza were plainly exhibited, in
hills overlooking the neighboring country. Where principal , lines not over 0°006 inch in width. The model was made by
stations are too far apart for convenient use in local surveys, : Baron F. Von Egloffstein, of this city.

secondary and tertiary stations must be fixed by trigo- | O — -

nometrical measurements from the principal stations. These Evaporation of Nitroglycerin in Dynamite.

secondary and tertiary points would also be preserved by :

a very good naturalist to determine the species of ant larva; underground marks and surface monuments of cut stone.
while the larva of butterflies and moths was as easy to dis- Their distances apart would be determined by the character
tinguish as the difference in the perfect insect was palpable. | of the local surveys to be based upon them, being nearest
The lecturer proceeded to explain the different species of cat- together where land is most valuable. Those familiar with
erpillars: that their outer coatings, varyingfrom dark brown  the subject well know that such points and lines can never
to light green, and spotted and striped specimens withshades be lost. They form an enduring base upon which each
of various hues, had in each instance been provided with, county or town can found special surveys of any degree of
such colors for the purpose generally of being almost indis- | precision.  All property lines or public boundaries measured
tinguishable on the flowers and plants which they affected. ' and referred to the State survey points will be permanently
In one or two cases, indeed, the reverse was the case, inas- | fixed. The use of the magnetic needle will no longer be
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According to recent investigations of Captain Hero, of
Vienna, it appears that a specimen of dynamite made in 1871
lost in five years 22 per cent of its nitroglycerin, and another
sample manufactured in 1872 lost in four years 152 per cent,
throughevaporation. The conclusions are that regular times
should be fixed as limits for the employment of dynamite
supplies, and that, when the material is kept beyond these
periods, it should be replaced by fresh. It is also suggested
that, to allow for this loss, a larger proportion of nitro-
glycerin than the percentage now employed (ranging from
71 to 78) should be introduced in dynamite.
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The Niagara Railway Suspension Bridge.

Messrs. W. Milnor Roberts, Chief Engineer N. P. R. R,
T. E. Sickels, Chief Engineer U. P. R. R., and W. H. Paine,
Assistant Engineer New York and Brooklyn Bridge, who
were lately employed to examine the Niagara Railway Sus-
pension Bridge, and to report upon its state and stability, |
have concluded their labors. They report that they first ex- |
amined carefully those portions of the bridge supposed to
be defective, and found, at the anchorages where the strands
are separated and pass to and around the shoes, some of the
outer wires somewhat corroded with rust: particularly at
the first anchorage opened, where eight or ten wires were
corroded quite through.

All of the badly rusted portions of the several wires have
been removed until perfectly sound wires were found under-
neath. The portions removed have now been replaced by spli-
cing a new piece to each individual wire under the strain due
to the weight of the bridge.

The state of the strands now at this anchorage, and the
general condition of the strands at the other anchorages, lead
them to the opinion that there is at none of them a diminu-
tion of strength from corrosion of half of one per cent, which
is aslittle as might be expected in any iron bridge structure
standing the length of time this has stood; and it is to be
noted that the oxidation of the wires has not taken place in
the main cables between the towers, but at the extreme shore
ends near the shoes where the strain is less than it is else-
where.

Careful tests have proved conclusively that the wire has
lost none of its original strength from the strains to which it
has been subjected, and there is no reason to believe that the
bridge is now less capable of carrying the usual trains or the
test load which was at first imposed upon it.

During the examinations they carefully noted that the ac-
tion of the bridge under passing loads is normal; and as the
heaviest locomotives and trains of eight or more loaded
freight cars during this period were constantly using the
bridge, they had excellent opportunities of observing their
effect.

A further report, accompanied with drawings, is to be
submitted at an early day, in which will be stated in detail
the examinations that have been made and the results of
numerous tests of the strength of wire from the cables.

—_————t—————
Effect of Sunlight on Flour,

It is maintained, says T'he Milistone, that the inferior qual-
ity of certain kinds of wheat and rye flour is frequently due
to the action of sunlight on the flour; even when in bags or
barrels the gluten experiences a change similar to that occa-
sioned by heating in the mill. The tendency thus imparted
to it, to become lumpy, and to form dough without tough-
ness, is similar to that of most grain, or of flour when it is
too fresh, or made from grain ground too early, or when .
adulterated with cheaper barley meal. Such flour can be
improved by keeping some weeks.

NEW MISCELLANEOUS INVENTIONS.

IMPROVED HAME FASTENER.

Tunis H. Poland, Farmersville, Collin County, Tex.—This hame fastener
comprises a pair of plates and a sct of gradulated links. Upon one end of
the strap is formed an eye or hook to receive the hame loop. Upon the
other end is a hook, to be hooked into one or another of the links. This
fastening can be readily fastened and unfastened without taking off the |
gloves, and with cold and benumbed fingers, and when fastened will hold :
the hamessecurely. This invention is for sale. For terms, etc., address
the inventor as above.

IMPROVED BRUSH.

Lewis Uttz, Nora Springs, Iowa.—This consists of a brush head, with a
recessed bottom and side lugs, in connection with a broom whisk fastemng
wire, that is wound around the head and the whisk ends, and retained by
lugs and suitable end fastening.

IMPROVED SLATE.

George S. Velez, New York city.—The object of this invention is to pro-
vide an improved device for facilitating and expediting the multiplication ‘
of larger and smaller numbers by the assistance of mechanical means. It
consists of a slate with a sliding slate rule, guided in a slot or recess of the -
slate, and worked in connection with the graduated or subdivided edges
or the adjoining slate sections.

IMPROVED BAG FASTENER.

Constantin Lazarevitch, Brooklyn, N. Y.—This invention consists in a
rectangular frame of metal sewed to the mouth of the bag at one side. It
is shorter than the width of the bag, and is provided with buckle-shaped
catches at its lower side near each end, which are each prcvided with a
number of bars. A bar of metal having formed upon it two hooks capable
of engaging with the bars of the buckle-shaped catches is sewed on the |
side opposite the rectangular frame. The parts are so arranged that the |

loose sides of the mouth of the bag may be folded in upon its contents, and |

the rectangular frame closed over the loose sides of the mouth. The bar ;

having the hooks is cl:sed over all in such a manner as to draw the side ‘

against the rectangular frame, and is then hooked to the buckle-shaped
catches. '

1

IMPROVED BALE HOOK.

Henry Hauschildt, New York city.—The object is to provide for the
handling of bales an improved hook that is rigidly connected to thehandle
without working loose therein, or injuring the hand of the workman using
it. A cross pin is passed through a longitudinal hole of the handle, and an
eye of the shank end of the hook. The shank end may be threaded and
screwed into a screw socket of the handle, the key being also threaded at |
the end and screwed into the wood of the handle at the side opposite to ‘
the longitudinal entrance hole of the key. ‘

\

IMPROVED COMBINED COLLAR AND HAME. i

IMPROVED HEATER.

José Guardiola, Chocold, Guatemala.—This consists of a heating furnace
of new and improved construction, for heating air for drying purposes, and
for heating buildings, etc., having an inner and outer cylindrical shell in-
closing an annular air space, and a central air pipe and radial pipes, that
connects the same with the annular air space, and a firegrate and fireplace.
The device alss consists of a cold air pipe leading from the blower pipe to
the hot air pipe beyond the heater, for the purpose of introducing cold air

in the place of hot air into the drying apartment when desired. This in- |

vention was described and illustrated on p. 82, vol. 36.

IMPROVED HARNESS TRIMMING.

Isaac N. Just, Belding, Mich.—This consists in the combination of the
swinging wedge block, having its bottom concaved, and provided with a
flange along its rear edge, and an extension having the inner side of its
bottom bar concaved or flat with the terret. In using the device the free
end of the tie-strap is passed through the cavity of the extension and is
drawn back for a suitable distance. It isthen drawn forward and draws
the wedge block into the cavity of the extensior, and clamps the said tie-
strap securely between thelower edge of the said block and the bottom bar
of the extension,

IMPROVED GLAZIER'S DIAMOND HOLDER.
Jacques E. Karelsen, New York city.—The object is to simplifythe con-

struction of glaziers’ diamond holders in common use in such a manner that

they can be made cheaper, and also soas to take up less room in the pocket.
The invention consists of the breaker being secured to the handle directly
and in line with the axis cf thehandleand of the swiveled diamond holder.
The present ferrule construction is thus dispensed with,

IMPROVED TRACE BUCKLE.

Lyman D. Hubbard, Hume, N. Y., assignor to himself and Henry C.
Brown, of same place.—This trace buckle is provided with a swinging
tongue section provided with wedge-shaped sides, that slides in horizontal
slots of the buckle frame. It is readily opened to detach the trace by pull-
ing the same forward and swinging the lateral tongue section into open
position.

IMPROVED COMBINED DRYER AND SMOKE HOUSE.
Ransom Sabin, Shelby, Mich.—This is a building made of sheet metal
and angle iron, having a fireplace, and a flue running around its interior
and out at the roof. It also consists in a circle provided with hooks, upon
which to hang meat and other articles, and in the arrangement of swinging
shelves for supporting fruit and vegetables.

IMPROVED OILER.
William H. Harrison, Livermore, Cal.—This oiler is so constructed as to
catch and hold any oil that may run down the stem, while at the same time
it keeps the outside of the can free from oil, and the caught oil free from

dust.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED ORE SEPARATOR.

Wiliiam M. Courtis, Wyandotte, Mich.—The tailings are received from
the tail-race by a chute, and are projected between blocks and upon the
grating with sufficient force to carry the larger particles over the end of
the grating into a vertical chute. By the action of currents of water the
heavier of the particles that pass through the grating fall toward the pipe
leading to the settling tank, while the lighter of such particles are carried
upward and discharged with the tailings,

IMPROVED RAILROAD SWITCH.

William H. Cooke, Wilton, Conn.—This switch is operated by the pass-
ing locomotive. A notched bar is connected with the movable switch rails,
and a locking lever engages with notches of said bar. By means of a T
lever, the locking lever is disengaged, and the notched bar and rails are
moved. Levers, which are moved by the locomotive, are placed each side
of and remote from the notched bar, and connected with the T lever by
means of rods,

IMPROVED BOAT-DETACHING APPARATUS.

William McK. Bell, Collingwood, Ontario, Canada.—This invention con-
sists of a detaching device applied to the boat, and made of a supporting
frame with a pivoted tumbling bar and swinging tongue, locking by its
toothed or serrated end to a correspondingly toothed projection or catch
of the supporting plate, until the pressure on the tongue is released, and
thereby the same detached.

IMPROVED TURNSTILE.

Alfred F. Swan, Hoboken, N. J.—This consists of parallel guide rails,
with central pivoted side standards, having rigid horizontal arms, of which
one set extends parallel to the other at an oblique angle to the longitudinal
axis of the stile. The side standards and arms are revolved and locked by
hinged and spring-acted platforms, which are jointly worked by the weight
of the person passing through the turnstile. One platform operates the
standards by ring-shaped sleeves, with pins entering spiral recesses of the
same, The second platform locks the standards by recesses binding on
stop pins, jointly with the first platform or singly, to prevent the return of
the person.

IMPROVED MILLSTONE CURB.

William L. Taggart, Niles, Mich.,, assignor to himself and William R.
Taggart, of same place..—This invention consists in a double walled curb
for stones of flouring-mills, the inner wall being provided with openings
and deflectors, which receive the air from the interior of the curb, and
deliver it to the space between the double walls, Apertures are provided
in the top of the curb for the admission of air between the walls of the curb.
A tube that connects the space between the walls with an exhaust fan, the
object being to provide efficient means for ventilating burr stones, so that
the capacity of the stones may be increased and the quality of flour im-
proved.

IMPROVED WATER WHEEL.

Andrew Jamison, Taylorstown, Pa.—This invention consists in a water
wheel provided with semi-cylindrical or wedge-shaped buckets, placed in
a channel in the middle parts of =aid wheel. Holes lead from the ring
channel in said wheel at the ends of the buckets, out through the ends of
the wheel.

time the rapid motion of the wheel keeps the buckets and holes in the
lower part of the wheel full of water, so that the wheel will be driven by
both the force and the weight of the water.

IMPROVED POST AND PILE DRIVER.

William A. Newton, Pappinville, Mo.—This machine is mounted on
wheels 80 as to be moved from place to place as desired. Itsstandards may
be adjusted into a vertical position when the surface of the ground into
which the posts are to be driven is inclined. The standards also serve as
ways for thehammer, whichmay be made in partssecurelybolted together,
so that its weight may be increased or diminished as required.

IMPROVED CAR COUPLING.
John B. P. Mohan, Dryden, Minn., assiznor of one third his right to
Thomas D. M. Mohan, of same place.--The mode of operationis as fol-
lows: The link passes into the drawhead under and against therear of a

By this construc‘ion the water, as it enters the wheel, impinges .
upon the buckets, and by its force gives motion to the wheel. At the same .

IMPROVED CAR AXLE BOX.

Joseph A. Picard, North Platte, Neb.—This consists in thearrangement,
- on the upper side of a journal box, of a reservoir for containing oil, pro-
vided with split tubes, having screw caps for controlling the flow of oil,
The said tubes communicate with a series of holes in the back of the
‘‘ brass»* or bearing surface of the box through grooves cut in the brass
for that purpose. The device also consists in backing the said brass by a

| plate of iron and a heavy sheet of rubber.

IMPROVED CROSS TIE FOR RAILWAYS.

Henry 8, Wilson, Fernandina, Fla.—This consists of an iron beam having
wide flanges formed on its upper and lower sides, and provided with fixed
and removable clips for clamping the rail flange. The advantages claimed
_are, that the cross tie is practically indestructible, and that a track laid
ll upon ties of this description is more durableand less liable to accidents

than those laid upon ordinary wooden ties,

IMPROVED STEAM ROCK DRILL.
! Joseph C. Githens, New York city.—This rcck drill is so constructed as
i to avoid the necessity of a large stecam chest upon the outside of the steam
| cylinder to enable the drill to be used close to the top of the cutting. The
f middle part of the piston is made smaller and is surrounded with a eleeve,
. the space between the said middle part and the said sleeve serving as a
steam chest. The eteam is introduced through guide pins screwed into
the opposite sides of the cylinder, the inner ends of which enter curved
slots in the sides of the sleeve so that the said sleeve may be turned to

admit and exhaust the steam by the longitudinal movement of the piston.
_ e r-———
NEW AGRICULTURAL INVENTIONS,

IMPROVED BRUSH AND CANE CUTTER.

Oliver Pickering, Needham, Mass., assignor to himself and Charles E.
Keith, of same place.—This consists in a ferrule providedwith the three
hooks, a pivoted button, and a bolt, in combination with the handle, to re-
ceive and hold the skank of the cutter. By this construction the cutter
will be held securely in place while in use, and may be readily detached
by removing the bolt.

IMPROVED GRAIN SEPARATOR.

Theophilus Harrison and William C. Buchanan, Belleville, Il.—From
thrashers the straw comes to the separator from six inches to three feet in
depth, and the shaking packs the straw, so that it requires to be pulled
apart by some instrumentality. This i« accomplished by rakes mounted
on crank shafts, so that they are alternately oscillated and carried forward
over the straw, then down into it and back with it, thus pulling apart the
straw at the point of juncture of the sections of the shaker.

IMPROVED CRANBERRY SEPARATOR.

Joseph C. Hinchman, Medford, N. J.—In using this machine, as the ber-
ries drop through the space between boards they strike the forward part
of the upper side of an upper roller, and the perfect berries bound over the
upper edge of the inclined board and pass down from one to another of the
Doards until they are received in a box placed beneath the forward lower
part of the case. The perfect berries that were prevented from bounding,
and those that struck against the inner side of the board, pass down be-
tween another set of boards to the next roller, where the same operation is
repeated, and so on to the last, when the bad berries drop into a suitable
receptacle.

—_— e —

NEW HOUSEHOLD INVENTIONS,

IMPROVED LAMP BURNER.

Charles A.Ferron, Paris, France, assignor to George R. Tuttle, New
York city.—This consists of an interior fixed, and an exterior detachable,
guide tube for the wick, to which the air is supplied from the outside
through the base of the dome, and the iuside through a radial air channel
of the conical base, arranged around the stem of the wick-adjusting spur
wheels. The wick is evenly adjusted by intermeshing double spur wheels
in connection with flat side springs of the base part. The upper part of
the wick is closed, while the lower part is open, the closed part being
arrested in its downward motion by a radial top plate or partition of the
: base section. The chimney, globe, and dome holder are supported on a
collar of the base section, and by a guide r'ng on the outer wick tube.

IMPROVED LINE FASTENER.

Andrew 8. Goodrich, New York city, assignor to himself and Henry
Goodrich, of same place.—This invention consists of a clothes-line sup-
porter consisting of a supporting plate, which is attached to the window
casing cutside of the lower sash, and provided with a fixed horizontal arm,
carrying an upright standard and outer hook. On the inclined collar of
the standard swings a lever arm that supports the pulley line, the arm be-
ing, at the end swinging on the post, inclined in similar manner as the col-
lar, and secured by set-screw in inward or outward position thereon.

IMPROVED SPICE BOX.
Orvill M. Brock, Monroeton, Pa.—This consists in the combination of
a pepper box and salt cellar, the latter being screwed on or otherwise at-
tached to the former, so that it may be readily detached when salt is used.

P P N S —— I

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPROVED SHEET METAL ROOFING.
Henry W. Smith, Waynesburg, O., assignor tc himself and Thomas C.
- Snyder, of same place.—This consists in the use of flanged sheets and
anchors, The roofing is held securely without driving nails through the
sheets of metal composing the same. The peculiar form of the seam per-
mits of expansion or contraction without injury to the roof.

IMPROVED MACHINE FOR PLANING WOOD.

Frederic Godeau, Paris, France, assignor to Pierre Ferdinand Arbey, of
same place.—The knife rests on the front bearing or cheek of a lower plate,
The top plate bears by its front part or face on the knife, and is curved to
be raised a short distance above the main part of the knife for the same
purpose of leaving the knife free of pressure at the rear part. The lower
plate is secured by fastening screws passing down through the plate into
the cutter-head, or from below, through the cutter-head, into the plate.
. The top plate is secured to the cutter-head by fastening screws near the
} cent:r of the plate, or to the lower plate, as described. For the purpose
| of sharpening the cutting knives a grinding attachment is arranged at the
"top of the frame. The side plates of the frame carry a lateral revolving
 shaft, on which is placed a laterally sliding but axially revolving emery
wheel, that is adjusted to the knife to be sharpened by means of a hand
lever, connected with suitable mechanism. By moving the lever handle to
either side, the ready following of the revolving emery wheel is caused.

et

NEW TEXTILE INVENTION.

IMPROVED SHUTTLE BOX LOOM.
James Hyde, Stottville, N. Y.—This is an improved fancy Joom, so con-

Ezra Stroud, Riceford, Minn.—This relates to an improved collar and lever, lifting the latter against the spring until its recess receives a spring . structed that it may be run at greater speed and at less expense than ordi-

hame combined, which may be fitted in flexible and easy manner to any
eize of neck of a horse, and which admits the adjustment of the draft on

bolt, which then holds the leverin a horizontal position against the tension
of a spring. As soon as the shaft or key is turned sufficiently to force back

- nary fancy looms; and that may be worked without pickers or spindles.
i The constructioncannot be explained without the aid of detailed drawings,

the hame, and the convenient opening and closing of the collar and hame the bolt, the spring forces down the rear and up the front end of the lever, | It is, however, exceedingly ingenious, and forms an improvement in weav-

for putting the same on or off the neck.

thus uncoupling the cars.
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i ingwhich is well worthy of careful examination.
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Business and Lersonal,

The Charge for Insertion under this head is One Dollar
a line for each insertion. If the Notice exceeds four
lines, One Dollar and a Hlf per line will be charged.

Amateur Photographic Apparatus, Chemicals, etc.
Complete outfits, $5 to $25. E. Sackmann & Co., manufs.,
Brooklyn, N. Y.

Desirable fireproof rooms, with Hydraulic Power in
any quantity, at low rent, at Rock Falls, IIl. AP, Smith.

Wanted—The address of the proprietor and manufac-
tory of the County Fruit Gatherer. Reply to J. C.
Stribling, Pendleton, S. C.

Artesian Well.—Wanted offers to sink an Artesian Well
in the vicinity of New York city. Well-borers will please
address J. C., Box 4090, New York.

Centennial Steamer.—A useful article for House-
keepers. State rights for sale. Address Centennial
Steamer Company, 97 9th St., Brooklyn, E. D., N. Y.

A machine works, or others desirous of manufacturing
the best Steam Fire Engine and other Fire Apparatus,
can do well by addressing P. M. Kafer, Trenton, N. J.

Patent Scroll and Band Saws. Best and cheapest in
use. Cordesman, Egan & Co., Cincinnati, O.

Best Glass Oilers. Cody & Ruthven, Cincinnati, O.

Book Cover Protector Patent for sale, or to manu-
facture on royalty. Address M. & B., Box 2, Sperry, Des
Moines Co., Iowa.

A pair of Commercial Printing Telegraph Instruments,
but little used, can be bought for $150 of A. Alex. Pool
& Co.,55 R. R. Ave., Market St. Station, Newark, N. J.

Wanted—An estimate on six Locomotive Boilers, 8
horse power. Address Box 2132, N. Y. Post Office.

Wanted—Machines for Boring and Pressing on Car
Wheels. A. L. Ide, Springfield, I1l.

Penfield Block Works, Lockport, N. Y. Ournew All
Steel Roller Bushing is twice as strong as the brass.

Spy Glasses, Mathematical Instruments, Steel Tape
Measures, etc. Send for catalogue. W. Y. McAllister,
728 Chestnut St., Philadelphia, Pa.

$3,500 buys a machine and model shop full of orders
List of tools and particulars sent on application to T. B.
Jeffery, 253 Canal St., Chicago, 111.

Lathes, Planers, Drills. List of bargains in Shearman’s
Reporter, free. Address 132 N. 3d St., Philadelphia, Pa.

Grasshopper Killer for sale.—State and County rights
of Patent No. 187,855, Machine to kill Locust. Apply to
Charles Hoos, Arago, Nebraska.

Common Sense Chairs and Rockers. Solid comfort
all around the house. Send stamp for illustrated price
kst to F. A. Sinclair, Mottville, N. Y. For sale by the
trade.

Painters.—Send for new prices of Metallic Graining
Tools, for * wiping out.” J. J. Callow, Cleveland, O.

For Sale.—Combined Punch and Shears, and Engine
Lathes, new and second-hand. Address Lambertville
Iron Works, Lambertville, N. J.

Hyatt & Co.’s Varnishes and Japans, as to price, color,
purity,and durability, are cheap by comparison than any
others extant. 246 Grand st., N. Y. Factory, Newark,
N. J. Send for circular and descriptive price list.

Gas lighting by Electricity, applied to public and pri-
vate buildings. For the best system, address A. L. Bo-
gart, 702 Broadway, N. Y.

Power & Foot Presses, Ferracute Co.,Bridgeton, N. J.

Superior Lace Leather, all sizes, cheap. Hooks and
Couplings for flat and round Belts. Send for catalogue.
C. W. Arny, 148 North 3d St., Philadelphia, Pa.

F. C. Beach & Co., makers of the Tom Thumb Tele-
graph and other electrical machines,have removed to 530
Water St., N. Y.

For Best Presses, Dies, and Fruit Can Tools, Bliss &
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y.

Lead Pipe, Sheet Lead, Bar Lead, and Gas Pipe. Send
for prices. Bailey, Farrell & Co., Pittsburgh, Pa.

Hydraulic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Buffing metals.
E. Lyon & Co., 470 Grand St., N. Y.

Solid Emery Vulcanitc Wheels—The Solid Original
Emery Wheel —other kinds imitations and inferior.
Caution.—Our name is stamped in full on all our best
Standard Belting, Packing,and Hose. Buy that only.
The best is the cheapest. New York Belting and Pack-
ing Company, 37 and 38 Park Row, New York.

Consumption Cured.—An old physician retired from
active practice, having had placed in his hands by an East
Indian missionary the formula of a simple vegetable
remedy for the speedy and permanent cure for Consump-
tion, Bronchitis, Catarrh, Asthma, and all Throat and
Lung affections, also a positive and radical cure for Nerv-
ous Debility and all nervous complaints, after having
thoroughly tested its wonderfnl curative powers in
thousands of cases, feels it his duty to make it known to
his suffering fellows. Actuated by this motive, and a
conscientious desire to relieve human suffering, he will
send, free of charge to all who desire it, thisrecipe, with
full directions for preparing and successfully using.
Sent by return mail by addressing with stamp, naming
this paper, Dr. J. C. Stone, 32 North Fifth Street, Phila-
delphia, Pa.

Steel Castings from one 1b. to five thousand 1bs. In-
valuable for strength and durability. Circulars free.
Pittsburgh Steel Casting Con., Pittsburgh, Pa.

Shingle Heading, and Stave Machine. See advertise-

ment of Trevor & Co., Lockport, N. Y.

For Solid Wrought iron Beams, etc., see advertise-
ment. Address Union Iron Mills, Pittsburgh, Pa., for
lithograph, etc.

Hand Fire Engines, Lift and Force Pumps for fire
and all other purposes. Address Rumsey & Co., Seneca
Falls, N. Y., U. 8. A.

The Zero Refrigerator was awarded a grand Centen-
nial medal. Send for book. Lesley, 226 W. 23d St., N. Y.

Etterich’s Screw Cutting Tools are in great demand.
Catalogue free. Frasse & Co., 62 Chatham St., N. Y.

Mill Stone Dressing Diamonds. Simple, effective, and
durable. J. Dickinson, 64 Nassau St., N. Y.

See Boult’s Paneling, Moulding, and Dovetailing Ma-
chine at Centennial, B. 8-55. Send for pamphlet and
sample of work. B. C. Mach’y Co., Battle Creek, Mich.

T. F. D., Jr., will find on p. 315, vol. 29,
directions for tempering edge tools. Back numbers of
this journal are sold for 10 cents each. See publishers’
notice on the second page of this issue,—E. R. does not
send sufficient data as to his boat, engine, and boiler.—
S. W. H. will find directions for coloring brickwork on
pp. 235,236, vol. 36.—T. P. P. will find something on
changing the color of the hair on p. 220, vol. 35.—E.
will find a recipe for cologne on p. 75, vol. 31.—C. P. G.
will find a full description of the Great Eastern steam-
ship on p. 346, vol. 31.—A. S. will find directions for
making crucibles on p. 330, vol. 32.—O0. A. P. will find
directions for recovering tin from tinned plate scrap on
p. 319, vol. 31.—F\. w. J. will find a recipe for a gold-
plating solution on p. 116, vol. 33.—W. H. H. willfind a
recipe for a silver-plating solution on p. 299, vol. 31.—W.
C. will find a recipe for a stain to imitate black walnut
on p. 90, vol. 32.—L. G.L. will find on p. 379, vol. 31, a
good recipe for a paint for smoke stacks, boilers, etc.—
J. H. B. will find on p. 130, vol. 35, directions for mak-
ing imitationmarble.—C. M. can drill glass by follow-
ing the directions on p. 218, vol. 31. A cement for fast-
ening glass to wood is described on p. 143, vol. 33.—E.
F. M. will find a recipe for Vienna bread on p. 185, vol.
33.—N. E. L. will find anarticle on sendin# the time by
telegraph on p. 358, vol. 30.—M. G. wiil find directions
forridding fruit trees of insects on p. 200, vol. 36.—G.
H. P. will find an answer to his query as to the surface
of a brake on p. 273, vol. 31.—W. R. W. can make his
glass windows opaque by following the directions on p.
264, vol. 30.—E. H. will find something on parhelia and
halos on pp. 132, 171, vol. 28.—C.W. B. will find a re-
cipe for a liquid dressing for shoes on p. 107, vol. 36.
For a recipe for writing fluid, see p. 92, vol. 33.—S. A. S.
willfind directions for dyeing crimson on p. 285, vol. 36.
—J. A. will find directions for mending rubber boots on
Pp. 203, vol. 30.—H. J. M. will find directions for making
potato starch on p. 315, vol. 30.—J. R. will find direc-
tions for making rubber hand stamps on p. 156, vol. 81.
—E. P. willfind descriptions of emery wheels and their
uses on p. 22, vol. 29.—E. W. will find directions for rid-
ding a house of cockroaches on p. 43, vol. 31. Asto
bedbugs, see p. 378, vol. 24.—R. H. M. will find direc-
tions for glazing earthenware on p. 353, vol. 35.—W. H.
T. can fasten rubberrollers to their spindles with glue.
For wringing machines, marine glue would be best. See
p. 43, vol. 32.—L. 8. B. will find something on endurance
of life in an airtight place on p. 202, vol. 82. To make
oxygen, see p. 299, vol. 33.—L. C. will find a recipe for
cement for stopping leaks in boilers on p. 202, vol. 34.—
E. H. P. willfind a recipe for invisible ink on p. 267, vol.
34.—J. A. T. can calculate the power of his engine by
the rules given on p. 33, vol. 33.—W. C. J. will find di-
rections for removing freckles on p. 187, vol. 32.—J. H.
will find on p. 298, vol. 30, a recipe for cement that will
fasten metals to glass.—J. A.McC. can blue his gun
barrels by the process described on p. 123, vol. 31.—J.
C. K. should trap his moles. See p. 228, vol. 26.—J. R. J.
will find directions for making an eolian harp on p. 330,
vol. 26.—A. M. N. will find directions for drilling holes
in glass on p. 218, vol. 31. Hydrofluoric acid will dis-
solve glass. See p. 903, vol. 33.—C. W. H. will find on
p. 171, vol. 36, a recipe for a cement that will fasten pa-
per to stone or iron.—A. 8. will find a recipe for water-
proof glue on p. 43, vol. 32.—G. I. M. will find a full de-
scription of the East River bridge on p. 99, vol. 85.

(1) A. McG. asks: Why do frost crystals
form on windows? A. If ice water be introduced into a
glass vessel in a warm room, it speedily determines the
precipitation of the moisture from the surrounding air,
which forms as beads of dew upon the exterior surface
of the vessel. If instead of cold water a mixture of
pounded ice and salt be introduced, the condensed mois-
ture will be frozen as it forms into hoar-frost, which is
composed of minute crystals of ice. This precipitation
and congelation is precisely analogous to that which
takes place upon window panes in cold weather., All
frozen water is crystalline.

) J. R. L. asks: How can I give shirt bosoms
the polish and stiffness obtained by shirt manufacturers?
A. Rub 1 oz. best potato starchup with a littlecold water,
8o as to reduce all the lumps; add a tablespoonful of
best loaf sugar, an equal quantity of dextrin, a little
soluble indigo, and a lump of pure paraffin about the
size of a nutmeg. Then add a pint of beiling water,
and boil, with occasional stirring, for half an hour (not
less). The starch should be strained through a linen
cloth before using.

(3) D. F. H. asks: What is used on the end
of magnets to keep the wire in place? Will iron or brass
do? A. Brass or bone rubber.

(4) J. A. H. asks: 1. In an electromagnet
made of 25 feetof No. 18 copper wire, of whatlength
and size should the core (composed of small soft iron
wires) be, to give the greatest inductive effect to a sec-
ondary coil? A. Of 734 or 8 inches length and 34 inch
diameter. 2. Which will give the most magneticpower,
a single coil 1 foot in length, or 4 layers 8 inches long,
and should the iron cores be the same size in each case?
A. The single coil, with proper battery? 8. What is the
rule regulating the proportionate lengths of helices to
their diameters and to the diameter of the iron cam?
A. About8or 10 to 1is a good proportion. 4. What
rule regulates the size of the wire of which the helix is
composed? A. The wire should be of such size that,
when filling the proposed space, its resistance about
equals that of the battery.

(5) W. S. asks: 1. Please give a description
of how a good vibrator is made, and how is it'applied
on electrical apparatus? A. Connect one end of the
coil of an electromagnet to the armature of the same;
theother end, to one pole of a battery; and the opposite
pole of the battery to an adjustable spring against which
the armature presses when not attracted. The points of
contact of armature and spring should be made of plati-
num. 2. Can you mentiona good work on experimental
electricity and magnetism? A. Read Davis® ¢‘ Manual
of Magnetism,” Pynchon’s ‘ Chemical Physics,” or
Tyndall’s ¢ Lectures on Electricity.”

(6) G. M. F. asks: Will 60 feet silk-covered
copper wire, ;% of aninch in diameter, for the primary
coil, which is 6 inches long, and 1,200 feet of silk-covered
copper wire, g5 of aninch in diameter, for the secondary
coil, give a severe shock? A. Yes.

(7) H. F. G. says: 1. I am making a small
horizontal steam engine; the cylinder is of brass, cast,
witha 1inch bore and two inches stroke. How large
and heavy must I make the balance wheel? A.Make it
9 inches in diameter, to weigh 4 1bs. 2. How large must
I make a boiler of sheet copper, and how much pressure
will it stand? How large must I make a boiler of sheet
iron,and also what pressure will it stand? A. Boiler
should be 8 inches diameter and 15 inches high. Copper
should be J#; thick, iron } thick, for a working pressure
of from 50 to 60 lbs. per square inch.

(8) H. P. asks: 1. Would steam at low
pressure mingied with compressed air at a higher press-
ure moisten the air and increase the pressure? A. Yes.
2. What thickness shoul ! I make my air tank to stand a
pressure of 150 1bs., the diameter being 19 inches? A.
About %, if it is wrought iron.

(9 S. A. H. says: 1. I bought a telegraph
sounder having about No. 32 wire onit; and I have made
another instrument using No. 18 wire—about 175 feet in
coil. When working it alone, it works well; but when I
attempt to work the two instruments tokether in a short
line, I find only one of them will work, the one which
has the fine wireon it. What is the difficulty? A. The
resistance of the fine wire is too much for the circuit,
both instruments should be wound with the same size
wire. 2. Please publish a recipe for a varnish or compo-
gition tobe used on wire as an insulator in place of the
silk covering generally used. A. Shellac and alcohol is
sometimes used for the purpose. 3. Can you publish a
process for making hard rubber? A. Sce p. 123, vol. 32.

(10) G. M. G. asks: Has an electromagnet
more attraction on an armature approaching directly
upon it than it has on one approaching in an oblique
direction toward the poles of the magnet? A. Yes.

(11) A. E. T. asks: Of what are the zinc
plates made that are used in medical batteries, so that
they do not need to be amalgamated, put can be used
untilthey are worn out? I refer to the kind used in a
bichromate solution. A. A very small amount of mer-
cury is sometimes putin the molten zinc before casting.

Please give me details of the processof tempering
steel springs? A. See pp. 27, 363, vol. 32.

(12) J. D. J. asks: 1. Is there anything that
will neutralize the attraction of a lodestone? A. Its at-
traction can be neutralized bv placing an equal magnetic
force of the same polarity in juxtaposition withit. 2.
Has a lodestone ever been used as a light motor power?
A. No.

(13) D. W. L. asks: 1. Will a small mag-
neto-electric machine, such as is used for medical pur-
poses, be sufficient to charge a small magnet? A. No.
2. Has electricity in this form ever been used for tele-
graphir 7? A. Yes.

Is the exhaust steam of an ordinary engineheated to
above?12° Fah.? A. Yes.

(14) A. S. asks: Does it take more time to
send one letter by telegraph over a continuous lineof
10,000 miles than overa line of 1,000 miles? A. Yes,one
hundred times more.

(15) C. 8. M. says: Some time ago I pur-
chased a second hand galvanic battery; and when I add-
ed the solution and tried to run it, I could only feel the
very slightest current, and that only lasted a few min-
utes. How can I remedy it? A. We cannot tell you,
unless you state what the battery is composed of.

(16) J. F. D. asks: Can I run by foot power
a magneto-electric machine capable of heating a 14inch
steel rod to ared heat? A. No.

(17) W. R. B. says: In malZng vinegar, I
use a common German generator containing corncobs
soaked in vinegar. When Ilet a stream of cider fiow
in, the temperature rose to 110° Fah.; but when it fiowed
out at the bottom, it was flat, like warm water. I have
made strong vinegar in this way before, and with the
same apparatus. Can you tell me what is the difficulty?
A. Add a littlevinegar to the cider and let it ferment a
short time before running through the acetifier; or re-
turn the liquid to the same, and let it trickle slowly
through it & second time, and even a third time, if neces-

| sary.

(18) F. W. J. says: Can you give me a re-
cipe for a gold wash for watch chains, etc.? A. Clean
the articles perfectly, and wash them in a strong neutral
bath of chloride of goldinwarm water. Then dip for a
moment inte moderately strong solution of copperas,
dry, and polish. Or use an etherial solution of chloride
of gold, dry, and reduce by contact with hydrogen gas
(coal gas will answer) in a tight apartment. Ordip in
thegold solution first mentioned, and then in a hot solu-
tion of caustic alkali.

(19) G. S. says: 1. I wishto make a collec-
tion of marine animals, such as sponges, anemones,and
algee. Whichis the best time to commence it, spring or
summer? A. We believe the latter part of the summer
is generally chosen for such collections. 2. Would such
animals live in water mixed with common salt in the
same proportion as salt or sea water? A. Experience
has shown that genuine sea water is best. 8. Do you
think it would improve the health of these animals to
have the light of the sun filtered through yellow paper
or glass? Professor Draper, of New York, says: “ The
yellow ray of the sunlight is that portion which is the
peculiar stimulus of the chemistry of the leaves and
plants.” I doubt notbut that it would have some in-
fluence on the polypi, but I would like to have your
opinion. A. Dim, diffused sunlight is best.

(20) J. B. H. asks: How can I best make a
cement that will stand fire and not wash or crumble out?
I have a boiler in two parts, anda space between the
two has to be stopped with a V-shaped piece of iron.
The cement that I have used dries and crumbles out. A.
Use a cement made as follows: Cast iron borings 10 1bs.,
red lead 11b., alum 14 1b., lime 5 1bs., sal ammoniac 2
ozs. Dissolve the alum and sal ammoniac in a small
quantity of hot water, and mix in the other ingredients.
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(1) J. H. H. asks: Can you give me a re-
cipe for cement with which I can fasten thicknesses of
paper together, which, on application, will cause no en-
largement (expansion or contraction) or alteration in
shape or size? A. We do not know of such a prepara-
tion.

®2) J. C. C. asks: 1. How can I make
stearic acid without an hydraulic press, or the use of
costly chemicals? A. It is not practicable. 2. How can
beeswax candles be prevented from guttering? A. Add
about 10 per cent of stearic acid to the wax. 3. How is
paraffin wax made? A. The mode of obtaining paraffin
differs according to its being an educt or product: an
educt as from petroleum, neft-gil, ozokent, etc., and a
product of the dry distillation of brown coal, peat, and
bituminous shale. It is usually obtained from pefrole-
um, by distilling the residues after the separation of
the lighter oils, with steam at a temperature of from
300° to 400°. It is scparated from the liquid distillate
by artificial cold and the centrifugal machine, purified
by treatment with oil of vitriol and steam, and neutral
ized with lime water. Tt is then rapidly redistilled, and
treated in the hydraulic press, as in the preparation of
stearic acid.

(@3) M. J. B. asks: What is an east and
west line? Is it a parallel of latitude or a line running
at right angles to a meridian? A. It is a parallel of lati-
tude.

(24) E. A. H. says: 1. What is the pressure
of waterfreezing in an airtight cylinder? A. About 30,000
1bs. per square inch. 2. What is thestrength of cast iron
and sheet iron, of 3§ inch and 34 thick respectively, to
resistwater pressure? A, Cast iron 18,000, and sheet
iron 35,000 per square inch. 3. Which plan would be
best for strength of resistance to the hammerin rivet-
ing, a bar 5 feet in length one end not supported, or a 10
feetbar with both ends supported? A. There might be
no difference, if the bars were sufficiently rigid. Steel
or wrought iron would answer for the bar.

(@5) J. B. O. asks: Is it possible to build an
electro-magnetic engine of one-half horse power? A.
Yes. 2. Ifso, what size of magnet will be required? A.
It requires a combination of magnets to get continuous
work. 3. Will a cast iron magnet answer as well as a
wrought iron magnet? A.Wroughtiron is best.,

(26) G. G. says: A little while ago I made a
simple telephone, to be used without the electrical cur-
rent. I tried a thin sheet of brass in place of a mem-
brane as a cover to the mouthpiece for receiving and for
transmitting the vibrations made by the voice to the
connecting line. I found that the brass would not an-
swer. If a sheet of iron or other metal is used, what is
the shape, and how is it held in position? A. The trans-
mitting instrument consists of a simple electromagnet,
in front of which is a tightly stretched membrane of
skin; just opposite the poles of the magnet, on the
membrane, is a small permanent magnet which vibrates
with the former when set in motion by the air. The re-
ceiving instrument is a tubular electromagnet formed
of asingle helix with an external soft iron case, into
the top of which is loosely fitted a light iron plate which
is thrown into vibrations by the action of the magnetiz-
ing helix. 2. Does it require a circuit to transmit the
electrical current? A. Yes. The helices of both elec-
tromagnets are included in one circuit, which may also
include a battery.

(R7) J. A. T. says: Ihave an engine 1§ by 4
inches. What power will it give with a horizontal boiler
18 inches x 1214 inches with tubes 114 inches in diame-
ter? A. Possibly you may realize 14 a horse power.

@8) J. A. C. asks: What is the easiest
method by which a conducting surface can be imparted
to cloth, leather, etc., for the purpose of electro-plating?
I have tried plumbago, but it will not do for my purpose.
A. Try the following: Immerse the object in a solution
of nitrate of silver in wood naphtha. When partially
dried, treat with ammonia. After being thoroughly
dried, the object should be exposed to the vapor of mer-
cury, when its surface will become completely metal-
lized in a few moments; transfer to bath immediately.
Great care must be taken not to breathe the mercury
fumes.

@9) D. C. W. asks: 1. Which solution in a
Bunsen battery requires to be changed, and how often?
A. The nitric acid requires to be changed first, but the
frequency of change depends upon the work done. The
best rule is to change wheneverthe battery becomes too
weak ti do the work. 2. How canImake an electrotype
of an autograph? A. You must photo-engrave it first.
See p. 272, vol. 32.

(30) F. D. H. asks: If I connect one cell
of a carbon and one cell of a Leclanché battery, for
either quantity or intensity, doI utilize the entire energy
of both, cr is there a waste owing to the elements being
dissimilar? A. It is a bad plan to connect batteries dif-
fering in electro-motive force, for quantity; connected in
series, the resulting electro-motive force is equal to the
sum of all the electro-motive forces of the different cells.

(BD) C. E. J. says: Inclosed find sample of
battery wire. The wires have been in use in anhotel
for two years. About 6 months ago, a portion of the
house telegraph ceased working. Upon examination, I
found the battery wire corroded and eaten off; since
then I have had the same trouble abouta dozen times,
and in every case was the battery wire eaten off, as in
the sample. The floor is double, with cementin between.
The wires run in a groove cut in the cement; the battery
wire is precisely the same as the room wires, and runs
in the same channel. In most cases, the battery wire
would be in the middle of the other wires; but I failed
to find that any of the other wires were affected. A. If
the wires are in a damp place, the action of the battery
probably causes the corrosion. Better use kerite cov-
ered wire, and be sure the covering is perfect.

@32) T. J. L. asks: Is there such a word in
the nomenclature of telegraphy as  telehiro » or * tele-
hiero?” A. No.

(33) E. W. W. asks: What form of battery
will be the best to work a set of alarm bells (four large
gongs and six small gongs) all controlled by one large
vibrator on a circuit of about 500 feet length? The main
requisites in the battery are to be strength of action
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with permanence and requirement of the least possible
care. A, If all are in one circuit, and only used for a few
seconds at a time, four or five Leclanché cells will prob-
ably be found to give satisfaction.

(34) H. L. C. says: I wish to make some
permanent U magnets 8 inches long, of cast steel 3 inch
thick and 1 inch wide. If I make an electromagnet of
1 inch round iron of the same size and shape as the steel,
and wind it with 150 fect of No. 14 cotton insulated cop-

per wire, and use for battery two Hill cells, will it be '

sufficient to charge the steel magnets so that they will
eachsupport8or 10 1bs.? A. Yes, if the plates are so
large that the battery resistance is very small. Youhad
better use one or two Grove cells.

(385) E. D. G. asks: Does the latest author-
ized survey show Gray’s Peak tov be the highest altitude
in Colorado? If not, what is the greatest altitude? A.
‘We believe that the latest information shows that there
are several peaks slightly higher than Gray’s.

(36) R. B. C. says: 1. 1 am about to have a
propeller wheel made, of 32 inches diameter, and would
like to know how much pitch to give it. I have an
abundance of power, and would like to get the greatest
possible speed? A. Four feet pitch. 2. I have a horse-
shoe boiler, and would like to know if it would be ad-
visable to heat the feedwater in the back breeding of
the boiler by means of pipes, in the form of return
bends. If 8o, where shall I locate the check valves, be-
tween the pump and pipes? A. If your boiler steams
well at present, there is nonecessity for the change.

37 W. L. asks: In what book can I find
how to calculate the times of rising and setting of the
sun for each day in a year, for any degree of latitude? A.
There are many special methods used by computers
which are not given in ordinary treatises on astronomys;
but you willfind a good discussion of the subject in Nor-
ton’s ¢ Astronomy.”

‘Which of two horses pulls more on the double tree of
a wagon if one is a little ahead of the other? A. Usually
the one that is a little ahead.

Why does a gun barrel scatter the shot? A. Generally
it is due to the fact that the barrel is not true or is foul,
or to the shape of the breech.

(38) T. L. says: How many horse power
will be developed by using 100 inches of water (miner’s
measure) on a 20 feet overshot wheel, and also on an
18 feet whecl? A miner’s inch of water is an amount
that will run through one inch square aperture under a
five inch pressure or head. A. About six and five horse
power respectively.

(39) J. H. H. says: 1. I propose making a
wrought iron jacket cylinder, 2} feet in diameter and 6
feet long, with a steam space of 114 inches, to be run by
superheated steam. I understand that steam can be
superheated to 1200° Fah. The outside of the cylinder
is to be covered with a non-conducting covering. With
a cylinder of this constructlon, how many degrees of
heat will be radiated to the interior of the cylinder? We

expect to use between 25 and 40 l1bs. of steam A. You,

donot send sufficient data. 2. Would an elliptical cyl-
inder be as good as a circular one? A. No. 3. How
thick would you make the non-conducting coating? A.
From 34 to 1 inch.

(40) S. asks: What is the rule by which
shipbuilders calculate the carrying capacity of vessels,
and find the weight of a shipas she stands in the water?
A. The rule is too long for insertion in these columns.
You should consult a standard treatise on shipbuilding.

(41) E. M. asks: 1. How can I use and
make dipping acid for cleaning gas fixtures? A. Use
sulphuric acid diluted with about 5 parts of water. 2.
How can I put on the bronze powder used on zinc cov-
ering pipe? A. Use boiled oil as a size. 3. How can I
make lacquer used after bronzing? Can any kind of
clear transparent varnish be used? A. Use shellac in
alcohcl.

(42) J. K. says: 1. We have an upright tu-
bular boiler of the following dimensions: Shell 8 feet by
3 feet, plates 34 inch thick, single riveted, having 51
tubes each 6 feet long by 2!4 inches diameter. Fircbox
or furnace is 30 inches by 23 inches high. Heads 3¢ inch

thick; and the boiler is made of bestiron. The water

space around firebox is 2 inches. How many horse
power (at 20 feet heating surface per horse power) do
you consider this boiler to give? A. About 714. 2.
‘What pressure per square inch should it be worked up
to? A. From 80 to 100 lbs.

(43) A. P. H. says: We have two 60 flue
boilers, 14 feet long and 60 inches diameter. They were
tested with 100 1bs. cold water pressure and did not leak.
But as soon as we started fire under them they began to
leak in the secams over the fire on top; where the fire
did not strike them they were perfectly dry. We
calked them, and that stopped the leaks for a day or
two. We tried the calking over again several times,
but with the same result. When we had run about four

weeks, all the flues in the back end of oneof the boilers !

began to leak. Why did the flues in one boiler leak and
not those in the other? A. We judge from your account
that the boilers have been badly built, badly managed,
or both, the probability being that they are very poorly
constructed.

(44) J. H. N. says: I need a 6 horse power
steam engine to do my work. Can exhaust steam from
an engine be used to warm a house, through pipes, after
the manner of heating now in use? If so, what in-
creased capacity of power would be required to warm an
ordinary village residence? A. With properly arranged
heating apparatus, the increase of steam required will
not be more than 10 per cent.

I prepared gummed labels with a solution of gum ara-
bic; these labels rolled up, resembline little pipes.
‘What can I use to prevent this curling up? A. Mixsome
refined sugar with your gum solution.

T am using an incubator for hatching queen bees’ and
hens’ eggs. [ need a temperature governor. What
metal or substance in the form of a bar is most suscep-
tible to and expands most by heated air? In liquid
form, mercury is most expansive, is it not? If mecrcury
is confined in a cylinder by a close-fitting piston, will it
exert considerable power or will it compress like air?

A. Mercury inclosed in a tube will answer very well.
Zinc and lead are among the most expansible solids.

(45) W. E. N. says: I have a small copper
boiler 18 inches high and 12 inches in diameter, made of
3¢ inch copper. The headsare of % inch copper. What
size engine will it run? A. You can use an engine 114 x
3 inches.

(46) J. H. T. asks: 1. I have a 10 horse

| power engine which ordinarily works well, but when at

- heavy work it will (while pumping water into boiler)
overflow .he exhaust pipe in smoke stack, when I have
scarcely two gages of water. What is the cause of it?
A. We presume, from your account, that the boiler has
net sufficient steam room when the engine is working at
full capacity. 2. What is the best paint or varnish for
boilers? A. A black varnish made from petroleum is
sold for that purpose, and answers very well.

Whatis the rule for finding the number of revolutions
per minute of certain pulleys? A. Divide the diameter
of the driving pulley by the diameter of the driven pul-
ley, and multiply the quotient by the number of revolu-
tions of the driving pulley.

47) J. S. W. asks: What number of blades
should a propeller wheel have to be used on a small
yacht, model and power being able to givethe highest
speed, and length being from 24 inches to 38inches?
A. Three.

(48) W. N. R. says: 1 Will you explain
the process of laying very thin veneers? A. The veneer
having been cut to the proper shape, the surface to
which it is to be applied is coated uniformly with glue
and the veneer is directly placed in position. The exte-
rior surface of the veneer is then sponged over with
warm water to prevent its curling. 2. What is the mean-
ing of the word ** caul,”” as applied in this process? A.
If the surface to be veneered is a plain one, the caul is
simply a plain smooth board, covered with canvas, and
clamped on over the veneer to insure its perfect contact
in every part with the glued surface until thc glue has
properly set. If thesurfaceis uneven, the caul is made
up of canvas to whichthin slats of wood have been pre-
viously glued to give it the required shape.

Please give me a recipe for aquarium cement? A.
Beat up a small quantity of pure caustic lime in fine
powder with a sufficient quantity of white of egg to
form a thick paste, and fill the angles of the aquarium
with this immediately before it sets. When perfectly
set, give the seams a coating of fused paraffin.

(49) W. A. M. says: I have a quantity of
nitric acid of 30° Baumé. How can I increase its den-
sity to 50° Baumé? A.Distil it with a quantity of strong
oil of vitriol in a large glassretort.

(50) W. L. R. asks: How much will eight
span of horses pull in one wagon, provided one span
will puall 20 cwt., all other things being in proportion?
A. Where the horses are accustomed to work together, 8
spans will pull about 8 times as much as 1span. But if
8separate spans were hitched to the same wagon, cven
though they might all pull well when working in single
! spans, it is doubtful if they would pull more than 5or 6
times as much as a single span, and the aggregate pull
might fall even lower. The same thing may be noticed
in the effect produced by gangs of men when pulling,
pushing, or lifting.

(61) R. L. H. says: 1. How large should a
current wheel be, and what should be the shape of the
paddles, to realize 15 horse power in a current running
at the rate of about 5 miles per hour? A.Make the
wheel 15 feet in diameter, with floats at an angle of 15°
to the radius, each float being 3 feet deep and 18 feet
long. 2. How should the current wheel be geared to
i give a speed of about 350 revolutions to a 24 inch corn
mill? A. Ordinary bevel gearing and cogwheels will
answer,

(52) W. B. P. asks: How is the ribbon for
the type writers, and for the ordinary ribbon stamps,
made? A. Itis saturated with a solution of one of the
aniline dyes, alizarine, or alcoholic extract of madder,
in glycerin,

(568) C. C. F. asks: How is the so-called
French kid, made from goat skins and used in ladies’
shoes, worked out and tanned? A. The process is that
known as tawing. It is too long for publication in de-
tail here. The skins, having been soaked in water and
scraped on the flesh side (the hair being loosened and re-
moved by soaking in lime water and plucking), are
| passed through singly, and then digested for about 10

minutes in a boiling bath composed of 12 1bs. alum,
21 lbs, salt, in 12 gallons water: 151bs. wheat flour, and ‘
the yolks of 50 eggs are then added tothe warm alum
bath, and the skins are soaked in this for a day or more.
' The proportions here given are for 100 skins. The skins
" are then stretched inlofts to dry for a week, when they
!are soaked in water for a few minutes, softened by
stacking, and ironed.

(54) W. D.—Referring to the reply given to
W. D. (No. 16, p. 203, vol. 36), who asked about the use
of galvanized iron pipes, for conveying spring water,
etc. Our Professor was in error in advising the use of
galvanized iron pipes. Probably a better material would
be pipes of wood. With some waters, the use of gal-
vanized pipes has proved disastrous, and the safer rule
is to banish them altogether. Perhaps we cannot do |

. better than to repeat the inquiry and reply wegave on
} this subject on p. 251 (No. 4), SCIENTIFIC AMERICAN of
October 16, 1875:
J. G. W. asks: Will galvanized iron tubing in a bored
well be durable? Would the water from such a well be
\wholesome? A. The use of galvanized iron pipes for.
; family water supply is not desirable. For a short pipe, -
i if the water is pure, and the precaution is taken not to
use water that has stood too long in the pipes, perhaps
‘no bad effect would result. But there have been re-
, peated examples of poisoning from the use of galvan-
! ized iron conducting pipes. In a case at Portsmouth,
| N. H., a family of four persons were thus poisoned, and
Dr. Jackson found four grains of oxide of zinc in the
: water. In another case, near Boston, where the house
1 was piped with galvanized iron pipes, one of the young
members of the family died, and a post mortem exami-
nation revealed the presence of oxide of zinc in the

| stomach and other organs, Death was directly attrib-

uted to the use of the above pipes. They are made by
heating and dipping the iron pipes in melted zinc.

See also the letter of Mr. Balch given on another page
of this issue.

(55) W. A. E.—The temperature of ignition
of dry pine is about800° Fah., of oak 900°. The tem-
peratureof ignition of charred wood, if perfectly dry,
is not sensibly differentfrom the above., Wood or char-
coal, perfectly dry, generally requires the actual contact
of aspark to produce ignition.

(56) C. G. D. says: I read the following:
“Venus is twice as near the sun as theearth is, and con-
sequently receives four times as much light and heat as
we do, and the average temperature of the earth being
77° Fah., the average tempcrature of Venus would be
four times 77°, or308° Fah., etc. Now as the zero point
is not at the true zero—the point of absolute cold—heat
cannot be multiplied except by indicating it, as five or
ten times as much, never expressing the amount in de-
grees. This can be proved by comparing the results of
the temperature of Venus by the two most common
scales, the Fahrenheit and the centigrade. The result
given by Fahrenheit is 308°; on the centigrade scale 25°
corresponds to 77° Fah.; so, by that scale, the tempera-
ture would be 100°, or that of boiling water, which is
96 Fah. degrees lower than the first result, a considera-
ble difference. By means of freezing mixtures, an arti-
ficial cold of —220° Fah. has been reached; placing this
as the zero point of a new scale (and it is unquestiona-
bly nearer the true zero than the zeros now in use), the
temperature of Venus would be 968° Fah.,, a much
greater difference than ever. So, we see, the result va-
ries with each scale with a different zero; Réaumur and
centigrade, starting from the freezing point of water,
give the same result, If my reasoning is incorrect,
what is the temperature of Venus, our temperature be-
ing 0° Fah.? or —10° Fah. ? A. Your reasoning is based
on correct principles; and the absolute zero, which must
be taken to obtain the same results when multiplying
temperatures on different scales, is fixed by theory at
about — 219-2° Réaumur, — 275° centigrade, and — 461-2°
Fahrenheit.

(57 N. L. R. asks: 1. How much water
will I have to turn on an overshot wheel, 20 feet in di-
ameter, to get six horse power? The water will flow on
the whecl from a trough. I will not have any head of
water atall. A. About?230 cubic feet a minute. 2. Will
it take less water if I have a head of five cubic feet
above the wheel, that is, just over the wheel? A. Yes.

(58) J. A. B. asks: 1. Is 18 inches too long
a beam for an engine whose stroke is 414 inches? A. It
will answer very well. 2. Ina parallel motion, does the
cylinder require to be under the ends or the center of
the arc described by the end of the beam? A. Under
the ends of the arc. 3. What power can be obtained
from two engines, 314 by 414 inches, making 800 revolu-
tions, with steam at 120 lbs, in boiler? A. Between 8
and 9 horse power. 4. Would one of them give half the
power? A, Yes.

How will anice boat make 60 miles per hour, the
wind having a velocity of 15 miles per hour only? A.
This matter has been frequently referred to in recent
back numbers,

(59) E. B. K. asks: What pressure does a
column of mercury, of 1inch area, give in ascending 1
inch in the tube? A. About}lb.

Isthere not an expeditious method of cutting firebricks
other than by chipping them with a hammer? Are there
not saws made for the purpose? A. We are not sure.
If there are such tools, some of our readers will, we
hope, send us word. ’

(60) G. A. R. asks: Is a pine log lighter
when it is frozen than when itis thawed, or not? A.
There islittle or no difference in the weight of timber
under such conditions., Ice is lighter than water, vol-
ume for volume, but 1 1b. water when converted into ice
will weigh neither more norless than 11b,

(61) R. C. says: 1. I wishto make an incu-
bator heated by horse manure. I filled a box three feet
square with fresh manure; it heated in about a week,
and in two weeks it was as cold as when Iput itin the
box. How can I retain the heat for three weeks? A.
Moisten the manure with a little molasses water, and
keep covered with sawdust. 2. Will quicksilver placed
in a glass tube work a stopper in the tube resting on the
quicksilver, as a regulator of heat? A. If the tube is
provided with a proportionately large reservoir or bulb
at the lower extremity, it will answer well enough for
the purpose, but it will be necessary to make a table for
it by comparing the indications with those of a good
thermometer.

(62) N. R. asks: What is the best prepara-
tion for restoring hair to its natural growth? A. Make
a strongaqueous solution of Liebig’s extract of beef,
and add about 2 per cent of neutral citrate of iron, and
a little wine. Take a few spoonfuls of this everyday.

(63) W. C. M. says: Please give me a.

cheap process for clarifying vinegar, either before or af-
ter acetification has taken place? A. Itis usually puri
fied by distillation in large tinned iron vessels. This is
the cheapest method.

(64) G. 8. says: 1. I have heard of a newly

discovered light, besides the electric and the calcium,
the latter of which I am in the habit of using for the
magic lantern. Is there something new in this line? A.
A. The lime or calcium light, the magnesium light, and
the argand gas and oil lamps, are the only sources of il-
lumination that have thus far proved of any practical
value for projection withthe magic lantern. 2. Can the
zotrope be used in connection with the magic lantern
or the wonder camera, 8o as to throw the motion of fig-
ures on the screen? A. Modifications of the instrument
you name have beenused in the magic lantern. The
pictures are painted or photographed on glass disks,
which are rotated before the condenser with the inter-
position of a similar opaque disk, bearing the slits,
which is simultaneously rotated in the contrary direc-
tion.

(65) A. B. G. says: I have a quantity of ox-
ide of zinc. How can I convert it to the metallic state
again? A. Mix with an excess of powdered charcoal
and a little molasses, pack into black lead crucibles,
cover with a luting of fire clay, and heat strongly. Con-
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sult Bloxam's ‘“Handbook of Metallurgical Opera-
tions,”

(66) T. J. M. says: I have an engine § x 1
inch bore, with 2 flywheels 5} inches indiameter, weigh-
ing together about 1} 1bs. Boiler is upright, 5x 8 inches
inside, with two 134 inches copper flues. Boiler heads
are cast, %4 inch thick, and shell is of 3; inch iron, riv-
eted. How can I steam it? A. We think you can use a
lamp with two burners, one for each flue. The best
forms of lamps used for heating purposes are patented,
and we advise you to purchase one in preference to mak-
ing it.

(67) R. A. J. says: 1. Our town is situated
on ariver. At the back of the town and about one mile
from the river is a bluff, on which is a cemetery. I wish
toknow whether the close proximity of the cemetery will
injure the water in the wells in that part of the town
which is close to the cemetery? The water in the wells
runs in a direction from the cemetery to the river. The
cemetery has been there forover twenty years. A. Itis
improbable tha’. this will, in any way, affect the quality
of the water. 2. How can I test for impurities in the
water? A. Make a dilute solution of permunganate of
potassa in water, ard add to a sample of the well water
a little of this solution, just enough to impart to it a per-
ceptible tint. If the color thus imparted disappears,
even after an hour’s standing, the water may be consid-
ered unfit for drinking purposes.

(68) P. A. T. asks: What size of boiler of
the firebox locomotive kind and what size of engine do
you recommend for a boat 65 feet long by 18 feet beam,
and 3} feet depth of hold? Thesaid boat is to be a high
pressure sternwheel and the engine double. A. Makea
boiler 4 feet in diameter and 12 feet Jong, cylinders 10 x
20 inches, with a steam pipe 8 1nches in diameter. Feed
pump 3 x 20 inches, pipes 1 inch. 2. How many cords of
wood ought said boat to be able to carry? A. Capacity
of boat, 60 to 70 cords of dry wood.

(69) T. C. B. says: 1. 1 would like to build a
model locomotive of the following dimensions: Cylin-
ders 1% inches in diameter, strokc 1§ inches, steam ports
1 x & inch, and exhaust ports1x & inch, with a plain D
slide valve. Drivers are to be of 4 inches diameter, and
: four in number, coupled. Front or swing truck is double
with 4 wheels. Boiler is of }inch copper, diameter 4}
inch, and length, including smoke box, 15 inches. Fire-
box has a height of 4 inches, length of 4} inches, and
width of 4 inches, Pump has a bore of 1 inch connected
to crosshead. Injector has a discharge diameter of 1
inch. Will these proportions do? A. We think your
proportions are generally very good, and we are glad to
publish this letter for the guidance of othcrs. 2. What
would be the best for fuel, charcoal or cannel coal, a
blower being conducted to stack? A. It will be best,
on several accounts, to use charcoal for fuel.

(70) C. S. says: 1. I wish to build a cider
press. Iintend to use a single cast iron screw, of about
4feetin length. What should be the diameter of the
screw to support a pressure of 100 tons? A. Make the
screw large enough to have the area of the thread in the
nut equal to 25 square inches at least. 2. What would
be the friction, supposing the nut to be placed in the up-
per end of the screw, and the lower end of the screw to
turn on a flat metal surface? The screwwill, of course,
be well lubricated. A. Friction will probably not ex-
ceed 10 per cent of the force applied to the screw.

(71) J. F. says: 1. We have not got enough
natural draught for our stationary boiler. We propose
putting on a fan blower. Would it do as well to let it
blow up through the stack as under the grates? Our ex-
haust goes into the stack, but our engine does not run
continually, and we see that the exhaust has but very
little effect on the draught or fire. A. The arrangement
of blower which you suggest will answer very well, 2.
‘We have also a § steam pipe running into the stack,
which, when steam is let through it, creates a terrible
roaring fire. It uses a great deal of steam, but it is a long
way ahead of the exhaust. Will not our exhaust create
more draught if the nozzle was closed to the top of the
stack? A. We do not think any gain will be realized by
carrying the exhaust pipe as proposed.

(72) D. M. M. says: 1. Ihave an iron tank
for supplying water to a steam boiler 4 feet long by 20
inches diameter. The shell is of 4 inch boiler plate, aud
. the ends are cast iron, having a rod passing through the
center. Can I insert 40 two-inch tubes by drilling holes
through the cast iron ends of sufficient size for the tubes
without weakening the strength of the tank? The tank
is guaranteed to stand a pressure of 60 lbs. per inch, or
will it be better to have the ends replaced with boiler
plate? A. It will be better to use wrought iron heads.
2. What is the comparative powerfor waterand air to
absorb heat, both being of the same temperature? A.
The amount of heatthat will raise the temperature of 1
. 1b. of water 1°, will do the same for about 4 1bs. of air.

(73) R. J. asks: 1. How can I dissolve rosin
in large quantities in something that will evaporate and
lcave the rosin hard? A. Turpentine, naphtha, benzole,
etc., are solvents for rosin, and will deposit the same
apon evaporation. 2. How can I dissolve rubber? A.
Use bisulphide of carbon mixed with 6 or 8 per cent of
best alcohol. 3. Can old rubber shoes be dissolved? A.
| Vulcanized rubber may be dissolved in the above mix-

ture by heat, pressure, and agitation, in strong vesscls

of boiler iron. The solution, however, is somewhat
| difficult, and, owing to the volatility and inflammability
; of the solvents, not without danger when the operation
| is conducted by inexperienced hands.

|

| (74) T. J. C. asks: Will a circular saw with
16 teeth cut better and more easily in hard wood gen-
erally than one with 24 teeth, each saw being 54 inches
in diameter? A. This depends upon the thickness of
the saw and the amount of fecd to each revolution. For
a 54 inch saw of No. 8 gauge, cutting 1 inch at each
revolution in hard wood, I should say that, if the
teeth were spread at the points in place of bending each

_alternate tooth for the set, 16 teeth would be better than

'24, All of the conditions should be given in order to
permit a definite decision to be arrived at.—J. E. E, of
Pa.

(75) C. D. R. asks. What is the reason that
| tubes in an upright boiler do not burn out at the top
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where there is no water? A.The steam in the boiler \’
ordinarily reduces the temperature of the products of |
combustion to a point where they will do no damage to
the iron.

(76) E. C. asks: 1. Will a portable engine i
rated at6horse power do morework in a daythan 6
horses? A. Yes. 2. Is an upright boiler as durable as |
a horizontal one? A. Ordinarily, yes. ’

How many revolutions should the cylinder of a thrash- !
ing machine make, the diameter being 13 and length 30 ;
inches? A. This depends on the construction of the |
machine. You should address the manufacturer. !

(77) B. A. W. says: Given a propeller with

a 24 foot keel and 714 feet beam, rather flat on the bot-
tom at midship, with an upright boiler, with two inch
tubes and shell 2 feet by 4 feet; which is best, an engine
816 x 6 or 3l x 5inches? or is there a better size than
either? A, Use one 3x5 inches. 2. What size and
pitch of wheel, and how many blades are necessary?
A. Use a propeller of 3 blades, 24 inches diameter, of 3
feet pitch. 3. Where should the boiler be placed to al-
low a cabin to be built in front, projecting at the sides
on the guards 5 inches each side, the roof covering the
whole boat? A. You do not send sufficient data to
enable us to determine the position of the boiler; but
probably it can be placed 12 or 14 feet from the bow.
4. What speed would such a boat make? A. Probably
6 miles an hour.

(78) 8. L. 8. says: I have a forebay or pen-
stock to a mill; it is 8 by 10 feet, and the water is 6 feet
deep. Inthe center of the forebay I wish to place a
wheel, with a gate 17 by 18 inches. How many lbs.
pressure of water will thus be on the gate at the bottom :
of the forcbay? A. About 214 lbs. per square inch, as '
we understand the question.

(79) G. W. R. says: A man is using a hy-
draulic pipe, with a 22 inch pipe at the Lead or penstock.
He takes out the 22 inch pipe at the head, and puts in a
36 inch pipe. Will the pipe throw the water further
from the nozzle, and will the pipe take more water than
before? A. Your question is rather incomplete; but, as
we understand it, the change will make no material dif-
ference in the discharge.

(80) A. W. F. asks: 1. How many lbs. of
anthracite coal would an upright tubular boiler, measur-
ing, say, 4 fect high by 34 inches diameter, with ordinary
grate surface and draft, consume? Boiler carries from 30
to 110 Ibs. steam, and engine runs at 300 revolutions per
minute. A. Such a boiler would probably burn from 40
to 50 1bs. per hour. 2. What should be the proportionate
depth of a steam yacht to its length, and how high
should a boat of 30 feet long rise out of water at its bow, !
the boat being used where the water is oftentimes quite
rough? A. Draft, from /; to % length. The boat in
question might rise from 24 to 30 inches at the bow.

(81) L. M. C. asks: How can I prepare
color, such as red, blue, green, etc., to mix with a glue
size, to be used on cotton cloth, which, when stretched
on a frame and dry, will look clear and transparent, and
be smooth and free from streaks on the flat surface? A.
The anillne colors will give the best satisfaction. You
can obtain them with instructions from almost any drug-
gist. They are brilliant and economical. ‘Some of the
vegetable dyes would answer; but it would require too
much space to give you the various methods for their ex-
traction here.

(82) D. W. says: A very singular phe-
nomena recently occurred in a mill, run by an eight
horse powersteam engine. The upperstone is stationary,
the lower stone standing on a 134 inch spindle, resting
on a step. This step is movable, so as to gauge the rate
of feed. The spindle is of hardened steel, resting im-
mediately on a steel plate, 3 of an inch in thickness and
2 inches square, resting on a cast foot, in a square bed,
secured against revolving. Above this bedplate is a loose
collar of cast iron resting in the step plate surrounding
the spindle in a manner to secure stability of motion to
the spindle. The foot plate is of hardened steel, its up-
per surface being flat, and the point of the spind’e rest-
ing on this plate is slightly oval. A few days ago, while :
the mill was running at its usual velocity with a full head
of steam, the stones stopped instantly, the belt sliding
in the pulley until steam was shut off. The miller sup-
posed that something had got between the stones, and
at once set to work to raise the upper stone from its bed,
but only the ordinary amount of grain was found between
the stones. The lower stone was then lifted from its
bed, and the spindle was found firmly attached to the
steel foot plate in the step. An attempt was made to
drive this foot plate off, thecorners projecting sufficient
to give a full blow with a heavy hand hammer, such as
blacksmiths usuallyuse. The corners of this plate were
bent down by repeated blows, without any effect on the
attachment to the spindle. The spindle was then taken
to a smith’s forge, heated and cut off above the step plate,
80 as to leave a small portion of the spindle attached to
the step plate. On close inspection, a small portion of
the outer surface of the end of the spindle was found not
attached to this step plate. Oil was found above the
step plate and collar around the spindle, in sufficient
quantity, and no evidence of heat or unusual friction
could be found. And yet the spindle was firmly welded
to the step plate. This process of welding must have
been instantaneous, as no abatement of speed was noticed
by those standing about. All the above facts can be
verified by testimony. Cananyoneexplain this fact? A.
‘We prefer to throw this open for general discussion. If
our correspondent can convenientlyforward the corrobo-
rative testimony of which he speaks, we would be glad
to see it.

(83) W. H. says: 1. Why is it that, in win-
ter or spring, when it is warm enough to cause slush ice
to break up and follow the current of the streams, at
night some of the lightest of this slush will sink to the
bottom of the stream and freeze to rocks, etc.? A. Your
account is not sufficiently detailed to enable us to an-
swer your question. 2. A pump used for pumping wa-
ter from a river oftenrefuses to take water on account
of this slush freezing to the strainer of the suction pipe,
but it is only at night; and as soon as the sun rises we do |
nor have any trouble with it. A. Probably the trouble
is caused by the manner in which the straieris located.
In general, stoppages of this kind are moreinfluenced by
atmospheric conditions than by the time of day.

|
|
|
i

-7, vol. 36.

(84) W. D. P. asks: If I were to put a piece
of vulcanized rubber (such as combs are made of), 10
inches wide, 82 inches long, and 14 inch thick, into a hy-
draulic press (the box of the press fitting the rubber),
how much pressure would it stand without breaking or
altering its shape? A. It would probably stand several
tons; but we have no data on this subject.

(85) A. L. E. asks: Do you know of any
chemical compound or method by which the hair on the
head can be turned permanently gray or white without

injury to the scalpor skin? A. We donot know of any- !
; thingof this nature that we care to recommend. All i i

such agents are more or less injurious.

(86) R. L. D. asks: How can I harden the
shell of a hen’s egg without impairing the egg? A. We
do not know of any practicable method of accomplish-
ing this.

MINERALS, ETC.—Specimens have been re-

ceived from the following correspondents, and
I

examined, with the result stated:

J. W. B.—They are small, well formed garnets.—C. C.
—If the colors constituting the pattern of your carpet
are not affected by the solvents, the green stain may be
removed by means of a little warm alcohol and ammo-
nia (aqua ammonia). Otherwise it is not advisable to
attempt the removal of the stain.—W.H. H.—Itisa
sand consisting of iron pyrites. See p. 7, vol. 36.—W.,
L. W.—It is a small fragment of quartzose rock, con-
taining bright specks of iron pyrites. See p. 7, vol. 36.
—E. P. C.—No. 1 contains lime, magnesia, alumina, sil-
ica, sesquioxide of iron, and iron pyrites. The cubes
of No. 2are crystals of sulphide of iron—pyrites. Se¢ p.

It has been our custom for thirty years past to devote
a considerable space to the answering of questions by
correspondents; so useful have these labors proved that
the SciENTIFIC AMERICAN office has become the factotum,
or headquarters, to which everybody sends, who wants
special information upon any particular subject. So large
is the number of our correspondents, so wide the range
of their inquiries, 8o desirous are we to meet their wants
and supply correct information, that we are obliged to
employ the constant assistance of a considerable staff of
experienced writers, who have the requisite knowledge
or access to the latest and best sources of information.

! For example, questions relating to steam engines, boil-

ers, boats, locomotives, railways, etc., are considered and
answered by a professional engineer of distinguished
ability and extensive practical experience. Inguiries
relating to electricity are answered by one of the most
able and prominent practical electricians in this country.
Astronomical queries by a practical astronomer. Chemi-
cal inquiries by one of our most eminent and experi-
enced professors of chemistry; and so on through all
the various departments. Inthis way we are enabled
to answer the thousands of questions and furnish the
large mass of information which these correspondence
columns present. The large number of questions sent—
they pour in upon us from all parts of the world—ren-
ders it impossible for us to publish all, The editor selects
from the mass those that he thinks most likely to be of
general interest to the readers of the ScrENTIFIC AMERI-
CAN. These, with the replies, are printed; the remain-
der go into the waste basket. Many of the rejected
questions are of a primitive or personal nature, which
should be answered by mail; in fact, hundreds of cor-
respondents desire a special reply by post, but very few

of them are thoughtful enough to inclose so much as a |

postage stamp. We could in many cases send a brief
reply by mail if the writer were to inclose a small fee, a
dollar or more, according to the nature or importance of
the case. When we cannot furnish the information, the
money is promptly returned to the sender.

J. C. R. asks: What is the greatest depth
ever attained by a diving bell?>—G. G. asks: How can I
mend a stiff hat with a tear in it?>—B. A. F. asks: Can
you give me information concerning the dark day said
to have occurred in New England at the commencement
of this century? It was notoccasioned by an eclipse or
any other explainable cause.

COMMUNICATIONS RECEIVED.

The Editor of the ScrENTIFIC AMERICAN acknowledges, |

with much pleasure, the receipt of original papers and
contributions upon the following subjects:

Ona Demand for a New Business. By H. D. R.

On Patent Rights and Wrongs. ByJ. R.R.

On Diphtheria. By S. 8. S.

On Perpetual Motion. By D. H. M.

On the Bourdon Gauge. By A.B.W.

On Cartesian Physics.

On Trisecting an Angle. By H. C.

On Theories of Light. ByP. S.
Also inquiries and answers from the following:

M.C—M. A. F.—8.—J. B—A.C.—W. M. K.-H.P.
—W. P.E.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to appear 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.

Inquiries relating to patents, or to the patentability
of inventions, assignments, etc., will not be published
here. All such questions, when initials only are given,
are thrown into the waste basket, as it would fill half of
our paper to print them all; but we generally take pleas-

. ure in answering briefly by mail, if the writer’s address

is given.

Hundreds of inquiries analozons to the following are
sent: ‘“Whose is the best generator, for the manufacture
of vinegar? Whoare the largest steel mannfacturers in
the United States? Whomakes cast cast-steel? Who
sells stamped tissue paper? Who makes machiues, ac-
tuated by weights or springs, for raising water? Who
lays narrow gage railroads, and what is the cost per
mile? Who sells electro-plating materials?”® All such

personal inquiries are printed, as will be observed, :

in the column of ** Business and Personal,’ which is spe-
cially set apart for that purpose, subject to the charge
mentioned at the head of that column. Almost any de-
gired information can in this way be expeditiously ob-
tained.
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OFFICIAL.

INDEX OF INVENTIONS |

FOR WHICH ‘
Letters Patent of the United States were '
Granted in the Week Ending

March 13, 1877,
AND EACH BEARING THAT DATE.

[Those marked (r) are reissued patents.] :
‘ {
! A complete copy of any patent in the annexed list, ‘
; including both the specifications and drawings, will be
; furnished from this office for one dollar. In ordering, :
i please state the number and date of the patent desired,
and remit to Munn & Co., 37 Park Row, New York city.

' Animal] fats, oleomargarin from, A. Smith
Animal fats, reducing A. & L. Smith,
Animal trap, J. S. Crowell
Bale tie, J. M. H. Martin
Ball thrower, A. H. Bogardus... .. 188,334
Barrels, leveling and trussing, E. Holman et al... 188,365

, Basket, C. H. Ball .. 188,331

: Bee hive, J. R. Wheeler .. 188,452

' Beer cooler, Cisar & Sochurek... . 188,282
Blackboard rubber, C. N. Bacon. 188,227
Boot sole fastening, L. Goddu..... 188,355
Boot sole fastenings, making, L. Goddu... 188,354
Bottle stopper, W. H. Hicks...... 188,293

. Brake and rudder, J. Hutton...... 188,368

: Brick kiln, E. W. Bingham.... . 188,217
Bridle and halter, W. Schmolze... 188,421
Buckle attachment, F. Armstrong... 188,330

| Buttons, attaching, Alexander & Breed 188,327
Cake machine, D. M. Holmes 188,366
Calendar, W. W. Kitchen . 188,248 ,
Car axle box, C. H. Shattuck....

| Car axle lubricator, B. G. Martin..

‘ Car brake, E. Squire
Car coupling, C. G. Ely..
Car coupling, G. W. Gomber
Car coupling, Hoffman & Pemmer.

| Carriage roof, T. Winans

‘] Carriage top brace, Croft & Pitner

: Chair and carriage, combined, J. F. Downing.

* Chair, folding, J. J. Weller
Chair seat and back, P. Rath

‘ Chairs, etc., seat and back for, H. Wakeman,

' Cheese, making, L. B. Arnold
Churn, reciprocating, J. E. Marquis.

........ 188,428 J
. 188,429
188,343
188,252

. 183,399
188,313
188,241
188,356
188,244

. 188,344
188,324

. 188,445
188,226
188,391

i Cigarette machine, D. W. De Forest.. 188,237
| Clock case, A. T. Robinson........... 188,261
Clothes pin, Sanderson & Linscott... 188,417
1 Clutch for jib travelers, R. T. Osgood.............. 188,256
Coffin, F. B. James .. 188,296

Coffing, removable glass for, J. McCarthy. 188,393
: Collar fastening, ete.,J.Haney.......... 188,358
| Cooking apparatus, E. N. Horsford. 188,245
| Corn planter, T. Sparks................. 188,430

188,263
188,228
188,200
188,455
.. 188,204
. 188,280

| Corn shelling machine, A. H. Shreffler...
| Corset clasps, etc., catch for, M. H. Bergen.
: Cotton press, S. H. Gilman
i Cow milker, W. A. Wilson ..
| Curry comb, C. E. L. Holmes
' Curtain fixture, N. Campbell..
: Cut off, A. Ruthel
' Dam for storing tide power, W. H. Foster

188,348

| Decorating cans, etc., Roussel et al(r) .... 1,556
| Dental and barber’s chair, G. W. Archer. 188,329
. Dredge boat anchor, F. Hinman......... 188,364
: Dredging, W. B. Hyde. 188,369
« Drill, reamecr, and tap, Peterson & Dunnebake.... 183,405
| Drilling oil wells, etc., C. Swan... 188,316
| Ear muffier, C. Greenwood .. 188,292
. Earring, L. A. Weed . 183,328
: Elevator, B. G. Martin..... 188,388
Envelope, J. E. Marshall.. .. 188,299
Envelope, L. H. Rogers.... . 188,306
Eyeglasses, J. 8. Spencer...... 188,24
- Facing for walls of houses, T. Walton. 188,447
Fare register, V. Fountain, Jr............ 188,319
| Fare register, W. H. Hornum (r) 7,654
Feed cooker, H. I. Aldrich..... 188,3%
Fence post, P. Jones................ reeeaes . .. 188,312
| Fence post, iron, 8. H. St. Juhn....... . . 188,435
Fence, wire, W. H. H. Frye...... 188,350
Fertilizers, sowing, D. F. Hull (r).. 7,555
| Filter, G. W.Woolsey 188,274
| Fire, rescuing goods from, G. W. Staker 188,431
i Fire escape, R. A. Copeland ... .. 188,234
! Fire escape, J. Heuermann.. .. 188,362
. Fireescape, J. H. Spencer. 188,312
. Fire escape, W. W. Stead. 188,266
{ Fluid trap, A. H. Thorp... . 188,440
Fruit crate, W. Wells...........coecieeiiiiiennnn. 188,449
| Fur from hides, separating, L. Hollingsworth. 188,295
! Gate, G. E. Cornell...........ccoeeennrens . 183,342
Glass furnace, P. Arbogast..... 188,328
Globe, valve, W. B. Fowler......... . 188,289
Grain drill distributer, C. E. Patric.. 188,404
Grain drill feeder, C. W. Wilde.. 188,454
Grain separator, W. Edris . 188,345
Grasshoppers, exterminating, T. K. Hansberry... 188,359
Grate bar for furnaces, J. H. Blanchard........... 188,278
Grinding machine, F. Booker ... 188,230
Harness pad, E. R. Cahoone . 188,283
Harrow and clod crusher, Kuhn & Miller... . 188,379
Harvester, C. M. YOUDg.........oovviuiiiuiennenees 188,459
Harvester and thrasher, A. J., R. R., & E.'J. Wise 183,456
Hat, C. E. Richards .......cooo vevvnnnnnns PN 188,260
Hay, etc., unloading and stacking, G. F. Kelley... 188,374
Heel trimming machine, etc., J. H. Busell........ 188,337
Hinge, spring, J. Palm............ . . 188,402

. . 188,319

Hinge, spring, C. S. Van Wagoner.. .
. 183,412

Hoops, making wooden, L. Reed..

‘ Hop frame, Wo00d & Maples......ccceuivveuareennnes 188,457
Horses, detaching, L. F. Sleeper 188,426, 188,427
Horseshoe nails, finishing, Dunn & Harris..... ... 183,236
Hose, making rubber, J. Murphy . 188,303
Hot airfurnace, W. J. TOWDE......coovvvvnnrnns oun 188,318

Hydrant, S. W. Lewis
Indicator, S. Wheeler
Keg cover fastener, Jones & Walker
Key hole guard, E. W. Moffatt.
Knitting machine, E. Tiffany...
Knob latch, E. Parker.
Knob latch, reversible, H. Essex
Lamp, J. F. Dour
Lamp, W. Westlake...
Lamp burner, C. A. Ferron
Lamp, car, W. Westlake

188,384
.. 188,451
.. 188,813 !
.. 188,302
.. 183,441
.. 188,258
.. 188,316,
.. 188,238 |
. 188270
188,347
188,271

. 188,423

188,3%
188,235 ¢

. 188410 |

188,419 ;

Lightning rod, N. Van Loon...
Loom picker, S. S. Walker

... 188,444
. 188,321

Loom shuttle, D. H. Chamberlain.. . 188,281
Mail bag, J. C. Lowell... . 188,49
Mail bag, E. H. Parker.. . 188,408
Match box, J. A. Kratt...... . 188250
Match splint, G. Hargreaves (r). . 1,553
Measuring packaged fabrics, V. A. Bond. . 188,219
Middlings separator, S. L. Bean........ . 188,333
Milk cooler, H. Clifford 188,341
Millstone curb, W. L. Taggart ... 188,439
Mosquito net and canopy, A. R. Baker. . 188,275
Moth exterminator, J. R. Stenhens.... . 188,434
Motor, E. Pepple . . 188,34
Mowing machine, M. G. Hubbard.. . 188,367
Neck tie, R. Swenarton ............. . 183,438
Packing for piston rods, J. C. Stead....... ... 188,433
Paper bag machine, S. L. King ... 188,318
Paper, cutting and winding, L. W. Pettebone..... 188,406
Paper pulp distributer, I. Jennings . 188,311
Parlor skate, L. H. Gano... . 188,351
Pavement, stone, S. E. Gross. . . 188,357
Photographic plate holder, C. I.. Kempf. . 188,377
Pitman connection, ete., H. C. White.. ... 188,453
Planing, pressure device, C. R. Patterson. ... 188,259
Pliers, H. R. Russell..........coe0 veune .. 188,262
Pliers, parallel, W. Quirk... 188,408
Plow clevis, C. Robinson... ... 188,413
Plow gang, M. D. Judkins. .. . 188,47
Plow points, etc., sharpening, F. M. Marquis. . 188,390
Pocket knife, F. Bo oker . 188,231
Pomade, M. Culberton v eeeens . 188,286
. Power and band windlass, F. E. Sickels. . 188,425
Preserving vegetables, etc., Merrell & Soule. . 188,295
Printer’srule, T. S. Bowman................. . 188,232
Printing cash receipts, etc., Smith & Moss. ... 188,310
Printing, inking, apparatus for, F. Macdonald... 188,389
‘ Printing rolls, making, J. Waldron 188,320
Printing textile fabrics, W. Ireland.. . ... 188,370
Propeller for vessels, F. Morris... ... 188,398
Pulley block, J. Strubel..... . 188,314
Pump, J. E. Smith....... . 188,309
Pump, A. J, Tyler..... . 188,443
" Pump, N. W. Wheeler.... ... 188,450
Pump for artesian wells, W. Z. Blakslee. ... 188,229
Register for car berths, C. E. Sargeant. . 188,420
Riveting machine, J. F. Allen. 188,224
Road engine, A. D. Martin ... 188,300
Roll for beveling irons, W. H. McCune.. . 188,394
‘ Roofing tile machine, J. Greenawalt.... . 188,291
Saddle or sweat cloth, R. Spencer (r). 1,557
' Salt vessel, R. Dunham........... ...... . 188,40
. Sand box for locomotives, S. E. Mosher. . 188,399
Sash balance, Stambaugh & Smith...... ... 188,432
: Sash lift and fastener, W. E. Sparks... ... 188,311
! Scroll sawing machine, I. Arthur..... . 188,225
Sewing machine, boot, S. Henshall..... . 188,360
Sewing presser foot, D. A. Sutherland (r) 17,558
Shade holder, translucent, G. H. Chinnock .. 188,339
Shade roller, F. C. D. McKay............. . 188,253
Shawl pin and button hook, J. Barnes. . 188,216
Shears for cutting metal, J. M. Barnett. . 188,332
Shoe blacking brush, C. B. Goldsmith. . 183,42
Shoe brush, W. B. Seal . 188,422
Shoe holder, H. Thompson. 188,317
Sieve, Starnes & Lipe..... . 188,265
Sled, boy’s, S. Gilzinger... ... 188,353
Snow guard for roofs, P. A. Dugan. ... 188,287
Sod cutter, J. Genzly .............. . 188,352
Spectacles, J. Johnson........ . 183,46
| Spike extractor,J. A. Powell .. ..... . 188,407
Spool printing machine, E. Allen..... ... 188,228
Stave jointing machine, L. R. Palmer. ... 188,257
Steam boiler, F. Mathews .............. .. ... 188,301
Steam engines, link for, D. A. Woodbury.. ... 188,218
Steam heating radiator, C. C. Walworth. ... 188,268
Steam trap,J. J. Royle................ . 188,416
Steel plates, etc., making, J. Yates... . 188,458
Stove, air heating, J. B. Oldershaw.. . 188,400
Stove and heater,J. N. Hersh... .... . 188,361
Stove, oil, O. Edwards.... . 188,288
Stove, oil, D. Shields........... ... 188,424
Stove pipe damper, Selden et al. ... 188,418
Straw cutter, E. B. Carr............. ... 188,338
; Stud and button, L. Towne.. ... 188,267
. Stump extractor, G. H. Clark.. ... 188,340
| Stump extractor, G. Ortel....... ... 188,401
! Table leaf support, C. H. Rohde.. ... 188,414
Table, sideboard, and safe, E. Rosenthal ... 188,415
i Teeth, artificial, F. T. Mercer......... . 188,254
Temper screw for wells, K. Kugler 188,251
Theaters, from fire, protecting, L. Sues... 188,315
Thill coupling, J. F. Hill............ . ... 183,363
Thill coupling, k. F. Wheeler......... .. 188,272
Thread cutting attachment, A. Coats . 183,284
Tobacco cutter, B. Moon........ . 188,397
Truss, J. A. Sherman.......... 188,307
Tubing, flexible, H. Wakeman.. . 188,446
Tubing, metallic, J. B. Root.. ... 188,306
Turnstile, A. F. Swan...........coeeeeun ... 188,437
Umbrella tip cup, G. K. Johnson, Jr... ... 188297
Vapor burner. G. W. Clough........ ... 188,283
Vapor burner, A. H. Watkins... ... 188,322
Vegetable masher, E. 8. Leslie...... ... 183,383
Vehicle wheel hub, C. Kundegraber. . 188,380
Ventilator, J. C. Bates (r).........coeuue wee 1,552
‘Wagon body, extensible, F. Oppenheim ... 188,255
‘Wagon, dumping, R. A. Reed........... ... 188,411
‘Wagon jack, F. A. Boughner... ... 188,335
‘Washing machine, J. B. Lauffer. ... 188,381
‘Washing machine, S. E. Leigh.......... ... 188,382
‘Washing machine, W. W. Walker......... ... 188,448
Weather strip, C. B. Rager.... . 188,409
‘Wedge, metal, J. Kelly . 188,316
‘Welding Bessemer steel rails, 0. W. Meysenburg 188,396
‘Whip socket, G. F. Brinkerhoff............ccoeeenens 183,336
Wind anchor for frame houses, R. Tobin. ... 188,442
‘Windmill, E. A. Dana.. ... 188,236
Window sash holder, J. Kelly....... ... 188,375
Wire barbing machine, D. C. Stover. . 188,436
Wool, etc., cleansing, O. Low 188,385
Wrench, L. CO€8..vvvvernnniiinninnns 188,285
Wrench, W. D. Gold.... .. 188,243
‘Wrench, coach, R. Jones.. . 188,298
Wringer and mangle, C. A. Mallory 188,387

DESIGNS PATENTED.

9,848.—GLASSWARE.—D. Barker, Pittsburgh, Pa.
9,849.—STOVES.—C. H. Castle, Quincy, Ill.
9,850.—SPOONS, FORKS, ETC.—J. M. Culver, Wallingforg,
Conn.
9,851, 9,852. —CARPETS.—E. D. Daniels, Paris, France.
9,853.—CARPET.—T. J. Stearns, Boston, Mass.
9,854.—KNIFE HANDLE, ETC.—J. Seymour, Syracuse, N.Y.
9,855.—TRIMMING.—A. Sturm, New York city.
9,856.—TOWEL BORDER, ETC.—T. Webb, Randallstown,
Ireland.

| Lamp lighter, W. P. Wentworth
l‘ Latch and bolt, J. A. Sherman....
Lathe chuck, E. W. Mathewson...

.. 188,269
. 188,308
188,392

© 1877 SCIENTIFIC AMERICAN, INC.

[A copy of any of the above patents may be had by
remitting one dollar to MUNN & Co., 37 Park Row, New
York city.]
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Sfvertizements,

nside Page, each insexrtion = - =93 cents a line.
ack Page, each insertion----$1.00 a line.

Engravingsmay head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
t t8 must be received at publication office as early

as Friday morning to appear in next issue.

TRADE ENGIYE

Noiseless in operation—Perfect
in workmanship—all light parts
of Cast Steel.

Every Engine indicated, and
valye corrected to give the
highest attainable results.

arranted slif:rior to any
semi-portable gine in the
market]
X Send for Price List and Circu-
ar.

HERRMANN & HERCHEL-
RODE M'F'G Co.,
Dayton, Ohio.

FOR SALE.

A large assortment of new and second-hand Engines,
condensing and non-condensing, from3to 800 indicated
horse power. Also alarge assortment of new and second-
hand tools, all of our own make, and at prices to suit the
tij-{g%. Orders for new work promptly attended to.

ress
HEWES & PHILL1IPS IRON WORKS,
Newark, N. J.

7 FOR COMPLETE SET OF ENGINE CASTINGS—
in. bore, 4 in. stroke. Send for cut and particulars.
‘WM. DUSTON, 123 Exchange Place, Philadelphia.

$3 PRINTING PRESS!
Prints cards, envelopes, ctc., equal
to any press. Larger sizes for large work.
Do your own £Ti110i1w and advertising and
save money. kxcellent spare hour amuse-
ment for old or young. Orit canbemade
money making business anywhere. Send
3e. stamps for large catalogue to
U “KELSEY &'C0., Mahuacturers,
Meriden, Conn.

WO00D WORKING TOOLS.
Improved and Patented, of every description.
25 PER CENT. DISCOUNT
on price list allowed until June 1st, 1877. For full par-

ticulars of machinery desired, address

Smitilviile, Burlington Co., N.J.

TURBINE WATER WHEELS.—A RE-
PORT of the official Tests of Turbine Water Wheels
made during the Centennial Exhibition of 1876. With
thl;tz-one illustrations. Fmbracing Drawings and De-
scriptions of the Apparatus used for each test. The
Instruments employed for determining the Power and
revolutions of each wheel. Engravings and descriptions
showing the Construction of the wheels that exhibited
the Greatest Efficiency. Table showing the Names of
the Exhibitors of the severa! wheels tested. Date of
each test. Diameter of wheel. Fraction of gate.
Weight on the scale in pounds. Revolutions perminute.
Horse-power of wheel. Head on wheel, in feet. Head
on weir, in feet. Flow over weir. Head on weir due to
leakage. Horse-power of the water used. Percentage
of efficiency realized by each wheel. Together wl%h
other valuable and interesting particulars. Contained
in SCIENTIFIC AMERICAN SUPPLEMENTS Nos. 59 and 61.
To be had at this office and of all news-

10 cts. each.
dealers.

SALEZMEN AND AGENTS WANTED 10 SELL
valuable Patents. GEO. WOOD, Lovells, Erie Co., Pa.

ENGINEERS and ARCHITECTS’

SPE!
IRON AND STEE‘ CIAL WORK !
STRENGTH AND DETERMINATION,

y
Prof.J. J. WEYRANDE, of Stuttgart.
Translated b
Prof. A. JAY DU BoIS.
‘Witha valuable Appendix

. Prof. R. H. T}IURSTONS: of Stevens Institute.
Forsale by
JOHN WILEY & SONS,
15 Astor Place, New York city.
Mailed prepaid on oca it 82’ orikeity

JOHIN HOLLAND'S
GOLD PENS

3

Received the Centennial Medal from the Judges on Awards, for
¢ guperior elasticity and general excellence.” 1f not sold by your
Stationer, send for Illustrated Price-List 10 the

Manufactory, 19 W. 4th St., Cincinnati.

Pocket Coin Detector.

) —Sizo of a silver dollar; it tests size, gauge,

# and weight, U. S. Mint standard; price 25c.
by mail ; agents wanted ; liberal discounts,

J. W.SUTTON, 9% Liberty St., New York.

i
I
k

(‘QONCRETE AS A BUILDING MATERIAL.—A
_J lecture delivered before the Royal Institue of Ar-
chitects, London, by A. Payne, with diecussion of the
subject by prominent architects. This lecture and
the extended discussions of the subject are contained
in SUPLEMEN (' Nos. 26 and 34. Price, 10 cents
each. They present a large amount of valuable infor-
mation, upon Concrete building, in concise form.

F. ADEE & CO.’S PATENT

LEADSTENCH TRAPS.

Positive protection against Se wer-gas. Best and chea,
est. See illustration, SCIENTIFIC AMERICAN, April 14th.
Send for circular. F. ADEE, 275 Pearl St., N. Y.

, WE ENAME L
inFINE JET BLACKevery varietyof turned woodwork

parts of machinery.castings;tinware and other inetal
‘vork ENAMELEDJET G00DS,in wood or metal,made ta aider|
LMERICAN ENKMEL CO.17T WARREN STPROVIDENCE, R.7!

.
BROCK’S PATENT COMBINED
Pepper Box and Salt-Celler, for Dining Rooms, Restaur-
ants, Sportsmen, Travelers, Laborers, Scholars, and all
persons carrying lunch. Sent by mail for 25¢.; 5 for $1.
Address 0. M. BROCK, Monroeton, Bradford Co., Pa.

NEW PEPARTURE. I8Assuine
lsll:!n wn%te conti T g "(l} gtr EO PEDDL[N:}

A4 a4 month. wwelinge xpenses pal
S AT AN & B0 S e aotamars s ENVELCPEA
and PAPER, $,4,6,and 8 Home St., CINCINNATI, OB10.

PERFECT

NEWSPAPER FILE

The Koch Patent File, for preserving newspapers
magazines, and pamphlets, has been recently impmved
and price reduced. Subscribers to the SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or $1.25 at the
office of this paper. Heavy board sides; inscription
“SCIENTIFIC AMERICAN,” in gilt. Necessary for
every one who wishes to preserve the paper.

Address MUNN & CO.,

Publishers SCIENTIFIC AMERICAN.

1

A

“ROOTS’ ROTARY HYDRAULIC ENGINE.

BLOWING ORGANS

AND RUNNING ;

|
OPERATED BY

IS A POSITIVE PRESSURE ENGINE.

P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.
S. S. TOWNSEND, Gen’l Ag't, 3 Liberty St, NEW YORK.

N. F. BURNHAM’S
1874

WATER WHEEL

E% Is doclared the ¢*standard turbine,”
SSELPMY by over 600 persons who bought and use
gt them with part and full gate open.
- Pamphlets Free.
N. F. BURNHAM, York, Pa.

o T I S, SAFETY HOISTING

Machinery.
OTIS BROS. & CO., No. 348 Broadway, New York.

CREAT SALE OF PATENTS.

Inventors and others desiring to Selltheir Patents will
communicate at once with GEQ. W. KEELER, Auction-
eer, Office and Salesroom, 53 Liberty St., New York.

50

Visiting Cards, with name, 10c. and stamp.
Ag’ts Outfit 10c. L. C. COE & CO., Bristol, Ct.

RISDON’S IMPROVED
pg TURBINE WATER WHEEL

SO Yielded atthetest of Turbines at Centen-
el nial Exposition the best results at all stages
i of gate. Send for circular to
T. H. RISDON & CO.,

Met. Holly, N. J.

Manufacturers of MILL MACHINERY.

7-shot $2.50, 70 kinds. Guns & Rifles $5
to $500. Monster 11l Cat. for 3-ct. stamf.u.
‘WESTERN GUN WORKS, Chicago, 1i}

Revolvers

VANDERBURGH, WELLS & CO., MA-

CHINISTS’ Pattern and Brand Letters, eft‘c.. Complete

Newspaper Ou%tsitxs), Engravers’ Boxwood, etc.
a Week inﬁour own town. Terms and $ outfit

utch Street, cor. Fulton, New York.
$66 free. .HALLETT & CO.. Portland Maine.
PERFUMERY. — BY W. SAUNDERS,
Pharmacist.—A valuable and practical ﬁa%er upon the
reparation of Perfume Extracts. Wit 'ormulse for
he preparation of the most prominent and popular Per-
fumes nowon the market, directions for the preparation
and compounding of the ingredients, etc. e
here given embrace the preparation of the following
Perfummes :—Jockey Club, oss_Rose, White Rose,
Victoria, Ess. Bouquet, Musk, Patchouly, Millefleur,
Ylang Y'lnnsgt, Sgring Flowers, Wood Violets, West End,
)

Tuberose, phanotis, Rondeletia, New Mown Hay,
Fran 'ﬁgnni ove Pink, Violet, Mignonette. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT No. 65.

Price 10 cents. To be had at this Office, and of all News-
dealers.

SHAFTS PULLEYSHANGERS
COUPLINGS ETC.

In Stock, and tor Sale by
WILLIAM SELLERS & CO.,
Philadelphia, and 79 Liberty &t., New York.
Price lists and pamphlets on application.

Drop Ha ers and Dies, for work-
Dldabil T4 N
., Middletown,

PRESSES. Conn. '

AMATEUR PHOTOGRAPHIC APPARATUS.
Latest invention. Everybodf can operate with
erfect success. Complete with chemicals from
S 5 to $25. Enclose stamp for circulars.
= K, SACKMANN & CO., 650 DeKalb Ave.,
/ Brooklyn, N. Y.

i

WESSELL METAL, A PERFECT IMITA-
ticn of gold in color, surface,and acid tests,for manu-
Pacturers of imitation jewelry, and other workers in fine
; yellow metal. Wessel Manuf'gCo., No.317E. 22d St., N.Y.

, WIRE - DF’AWI(:;YGI) MACHINERY, SAW -MILLS-
i Pl , etc., made
aners, ei. 5. HEALD & SONS, Barre, Mass.

SALESMEN

wanted to solicit orders for our
goods. Permanent employment
on salary or commission. Add.
Union Industrial Works, Cincinnati, 0.

Pond’s Tools

Engine Lathes, Plan.ers, Drills, &c.

Sendfor Catalogue. DAVID W.POND, Successor to
LUCIUS W. POND. Worcester, Mass,

STUDIES OF MATTER AND LIFE.—By
Prof. Henry J. Slack, F.R.S. A most interesting and
valuable paper, explaining the latest scientific theories,
researche s and calculations, concerning the various
Modes of Motion, the Ether of Space, the Transmission
of Wave Forces, the Limits of Vision, the Size of Atoms,
Motion and Force of Atoms, Grouping of Atoms, Phe-
nomena of Reproduction, Mental Phenomena. CILXN-
TIFIC AMERICAN SUPPLEMENT No. 27. Price, 10 cents.
To be had at this office and of all newsdealers.

N. Y. STENCIL WORKS, 87 Nassau St., N. Y.

NEEEN e

‘A VALUABLE PREMIUM GIFT
TO EVERY PATRON OF THIS PAPER!

(Signed)

Cut out this Coupon and send to the Stuart Importing Co. for redemption.
PRENIUMN (OUPON,—On ikt sousn onsde Tt Vrrin S amor e
RUSSIA LEATHER POCKET-BOOK, rar=N+ focx,

and with ANY_INITIAL LETTER DESIRED, neatly stamped in Gold.
This Coupon is good only NINETY DAYS from the date of this paper.

STUART IMPORTING CO., 569 Broadway, New York,

(Retail price, $1.50.)

| TMPORTANT FOR ALL CORPORATIONS AND
| 1 MANF'Z CONCERNS.—Buerk’s Watch-
' man’s T'ime Detector, capable ofaccurately con-
i trolling the motion of a watchman or patrolman at the
different stations of his beat. Send for circular.
' J. E.BUERK,P.0. Box979, Boston,'ass
I N.B.—The suit against Imhaecuser & Co., of NewYork,
was decided in my favor, June 10, 1874. Proceedin,
have been commenced againgi Imhaeuser & Co. for sell-
ing, contrary to the order of the Court. Persons usin,
clocks infringing on my patent, will be dealt wit!
accord ng to law. .

SPECIAL MACHINERY, TOOLS, MODELS, AND
Patented Articles made to order by A. A. POOL & CO.,
55 R. R. Ave., Market St. Station, Newark, N. J.

By CUTHBERT

 VERDANT GREEN, Bxocries:

\ Sistibly funny from first to last, VER-
DANT has more **adventures” and fun-
nier ones, than ever before befel mor-
tal man, 1f “everylaugh pullsa nail
from one’s coffin,” read this book and
h at Disease, Death and the Doctors.
‘Wiﬁ\ 150 humorous engravings, Price
Jonly 20 cents: by mall, 25 cents
j~(ordinary price si.'/s.). All
I /A Newsdealers, or sent, postpaid, by Don«
k7 nelley, Loyd & Co., Pubs., Chicagos

HHU 17231 WRO

IRON
BraAmMS & GIRDERS

TE:E TUNION IRON MILLS, Pittsburgh, Pa., Manun.
facturers of improved wrought iron Beams and

Girders (patentedzl.
The great fall which has taken place in the. prices of
in the construction

Iron, and especiallyin Beams useg
1 of FIRE PRBOF BUILDINGS, induces usto call the spe-
i cial attention of Engineers, Architects, and Builders to

: the undoubted advantages of now erecting Fire Proof
structures; and by referenceto pages52& 54 of our Book
of Sections—which will be sent on application to those
- contemplating the erection of fire groofbulldinﬁs—THE
ST CAN BE ACCURATELY CALCULATED, the
cost of Insurance avoided,and the serious losses and in-
terruption to business caused by fire; these and like con-
siderations fully justify any additional first cost. It is
believed, that were owners fully aware ef the small
| difference which now exists between the use of Wood
and Iron, that in many cases the latter would be adopted.
Weshallbe pleased to furnish estimates forall the Beams
complete, for any s pecificstructure, sothatthe difference
in cost may at once be ascertained. Address
CARNEGIE, BROS. & CO., Pittsburgh, Pa.

and Morphine ha‘b:i&'cured Eﬂin-
less: No Publicity. Dr.CARLTON
187 Washington St,, Chicago, Ill.

OPIUM

CELEBRATED FOOT LATHES.

Foot Power Back-geared Screw
Lathes, Small Hand and Power Plan-
ers for Metal, Small Gear Cutters,
Slide-rests, Bnil Machine for Lathes,

Foot Scroll Saws, light and heavy
[ Foot Circular Saws. Just the artic es
for Amatours or Artisans. Highly .
g recommended. Send for illustrated
il Catalogues. |
N. H. BALDWIN, Laconia, N. H. i

SNYDER'S LITTLE GIANT STEAN ENGIN

TheBest One-HorsePover withici e~
s #+ poiler complete anly

Two-tHarse Power ...

POWERENGINES ™+

CHOICE VARIETIES OF
for houseand garden culture,

50 0 sentby mail, free of postage. ]I.ANTS
Send stamp for I1lustr’d Cat.
Address L. B. CASE,Richmond, Ind.

SUITABLE FOR
PRINTING OFFICES,
HOTELS,
LAUNDRIES,

TANNERIES,
SAUSAGE-MAKERS, elc.;

And for any purpose requiring an en-
gize frgmpz t.% 12 hoqrse-power.
ADDRESS

NILES TOOL WORKS,

Hamilton. Ohio.

© 1877 SCIENTIFIC AMERICAN, INC.
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AIR COMPRESSORS
FOR ALL PURPOSES.

A SPECIALTY of HEAVY PREISSURES.

THE NORWALK IRON WORKS CO.,
SOUTH NORWALK, CONN,

Wood-Working Machinery,

Such as Woodworth Planing, ’I‘_ongueing‘ and Grooving
| Muchines, Daniel’s Planers, Richardson’s Petent Im-
roved Tenon Machines, Mortising, Moulding, and
e-Saw Machines, and Wood-Working Machinery ;cne-
Manufactured bg
ITHERBY. RUGG & RICHARDSON

i rally.
I w

lIG H T M A c H I N EH Y 26 Salisbury Street, Worcester, Mass.
i (Shop formerly occupied by R. BALL & CO.)

e .

i 1cs
Brainard Mlllmg Machines a2 stis
Universal Milling Machines from $200 upwards; Brown’s
Patent Screw Machines, &c., &c. Address BRAINARD
M.M.CO. 181 Milk 8t., Boston, Mass.

GEORGE C. HICKS & CO.,
Baltimore, Md.

! CLAY RETORTS, TILES, FIRE BRICKS, &c.
{F Terra Cotta Pipes of all sizes.
OU ask WHY we can sell First.

YClass 7 1-3Octave Rose wood Pisnos
g for $290. Our answer is, that1t costs
R less than§800 to make aLy $600 Piano
@ told through Agents, all of whom
3 make 100 per ct. profit. We have p
| Agents, but sell DIRECT to Familic
' ot Factory price, and warrant five years
# ‘Vesend our Pianos everywhere for trin,
and require no payment unless they are
found satisfactory. Send for our Illustrated Circular, which gives
full particulars, and contains the names of over 1507 Banlkers, Mer.
clmn s and Families that are using our Pianos in every State of the
Union, Pleasestate where yousaw this notice. Address,

7. S. PTAN® CO., 810 Broad-ay, N. Y.

The SCIENTIFIC AMERICAN is devoted to the in-
terests of Popular Science, the Mechanic Arts, Manu-
‘ factures, Inventions, Agriculture, Commerce, and the
- industrial pursuits generally ; and it is valuable and in-
structive not only in the Workshop and Manufactory,
but also in the Household, the Library, and the Reading
. Room. Each volume contains hundreds of Notes,
EReceipts, and Suggestions and Advice, by Practical
Writers, for Working Men and Employers, in all the

various arts.
MANUAL

AYER & SON'S. XANUAL

A complete guideto advertisers. New HavenJournal.—
Anecessitygo all who advertise. Louisville Commercial.
—The most complete and reliable work of the kind.
Pittsburg Gazette. —Sent free to all who advertise.
YER Advemsmg TIMES BUILDING,
1 YW 4SON NGENTS, | PHILADELPHIA.
Get our Estimate before making any advertising
contracts. Our business is large. Fag:;lsiaies unsur.

passed. Prices the lowest, Terms the
$12 aday at home. Agents wanted. Outft and
terms free. TRUE & CO., Augusta, Mainc,

Lathes, Planers, Shapers, Drills,

Gear & Bolt Cutters, &c.E.GOULD, Newark,N.J.,

PHOTOGRAPHICAPPA~
RATUS & CHEMICALS
complete, with directions, 81(). Notoy; takespictures
4x5inches. Send forcircular.
B. MORGAN, 428 Monmouth St., Jersey City, N.J.

$2500

$552 8774,
SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to large consumers of Croton and Ridgewood
‘Water. N DREWS & BRO., 414 Water St., N.Y.
who control the patent forGreen’sAmerican DrivenWell

Prize Picture sent free!
The TOll'Gate ! An ingenious gem!50 objects

tofind! Address, withstamp, E. C.ABBEY, Buffalo, N.Y.

39

$5TO$10 A DAY TO AGENTS, SAMPLES FREE. 3
page catalogue. L. FLETCHER, 11 Dey St., N. Y.

can make $5a day in their own eit;
LADIES Address ELLIS I&AN’F’G CO., Walti

Outfit free, Sulary
EMPIRE NOVELT

a yea{' to Agents. Owjfit and a
$25 Shot Gun jree. For terms ad-
dress,J.Worth & Co., St.Louis,Mo.

week to Agents. $10 Outfit I'ree.
0. VICKERY, Augusta. Maine.

Made by one Agent in 57 days. 13 new
articles. Samples frce. Address,
C. M. LININGTON, Chicago.

or town.
am,Mass.

uaranteed. Write at once to
€O., 300 Broadway, New York.

to travel and sell to Pealers our unbrs

ANTED MEN able giass chimneys and inmp goods,

PEDDLING, Saiaryliberal. Hoteland traveling expenses
paid, MONITOR LAMP CO., 264 Main St., CINCINNATI, CHIO.

$3

ON THE PROGRESS OF AERONAUTICS.
An essay read before the Aeronautical Society of Great
Britain. By Frederick W. Brearey, Secretary of the As-
sociation. A useful and interesting paper. Containing
brief accounts of the most recent trials of balloons hav-
ing mechanical propelling attachments. The required
dimensions and best forms for balloons with propelling
machinery. Calculations of the power exerted by birds
in travelling through the air, and their methods of ac-
tion. Calculations of the mechanical requisites for suc-
cessful aerial navigation, as indicated by the flight of
birds. Report of balloon trials having vertical screw
propellers, made by the British War Office. Air naviﬁz;,-
tion by “pushing” balloons. Experimental trials of the
Society’s apparatus for testing the Lifting Power of
{)lnne surfaces when exposedto wind currents. Descrip-
ion and dimensions of Moys’ steam Aerial Locomotive,
with an account of its practical trial at the Crystal Palace
Description of Moys’ remarkable selflifting steam en-
ne and boiler, of one horse power, but weighing only
hirteen pounds, with dimensions, arrangement of the
lifting fans, etc. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT No. 50. Price 10 cents. To be had at this
office and of News Dealers.

WO00D & LIGHT

Machine Co.
WORCESTER, Mass.

Manufacture all kinds of
Iron-Working
Machinery,
including many novelties.
Shafting, Pulleys, &:.

Send for Circulars,

WATCHES. Cheapcst in the known

world  Sample watch and oulfit free to Agents.
For terms address COULTER & CO.Chicago

BARNES' FOOT POWER MA-
CHINERY.
Different machines with wkich
Builders, Cabinet Malkcrs,
‘Wagon Ma.kers, and Jobbers
in miscellaneous wcrk can
competeasto QUALILY AND
¥ PRICE with steam power manufac-
ng; also Amateurs’ sugplies saw
{ Dlades, fancy woods and designs,
Say where you read this, and send
for catalogue and prices.

W.F & JOHN BARNES,
Rockford, Winnebago Co., Ill.
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[APrIL 21, 18%7.

Ddvertisements,

Inside Page, each insertion = = =73 cents a line.

Back Page, each insertion - == $1.00 a line.

Fngravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
t: ts must be r d at publication office as early
as Friday morning to appear in next issue.

Beltin; ,Pack.ingtﬂose Clothin, ;oots and

Shoes, ete.
Send for Price List. MACDONALD & SUTTON,

299 Broadway, New York.

CUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coffee, Malt, Corn, Cocoa, and Grain=-
Dryine Machine. Coffee-Hulling and
Polishing Machines. Coffee=Washing
Machine. Helix Sugar Evaporator.

Messrs. C. ADOLPHE LOW & CO., 42 Cedar

8
Street, Messrs. M1UNOZ & ESPRIELLA, 52 Pine
Street, New York, are Mr. Guardiola’s Agents, and they
will give prompt attention to all orders for any of the
above machines.

Best Tempered Cast Steel.
Retail Price, 9 Cents per 1b.
WARRANTED. (& Send for Circular.
Fisher & Norris, Trenton, N. J.

T

i DICKINSON’S :
('AOUUSTABLE DIAMOND TOOL.

i 3

j
- e e

and Shaped Diamond Carbon Points, indispensable for

Turning Emery Wheels, Grindstones, also Trueing up
Hardened Steel and Paper Calender Rollers, ete, Address
J. DICKINSON, Patentee, 64 Nassau St., N. Y.

Kleinau's Universal Security Lock,

of Kleinau & Co., Hamburg (Germany),
patented in all States of Europe and America.

Its prominent advantages consist in absolute security,
greatest simplicity, durability, el general application,
and cheapness of production, so far not even approxi-
mately equaled by the construction of any other security

lock.

The firm of Kleinau & Co. possess for the United States
of America a patent for a period of seventeen years, and
theyare disposed to entertain propositions astoits sale.
Please address offers directly to

KLEINAU & CO.,

Manufacturers of Security Locks, Hamburg (Germany).

Incombustible Mineral Wool

The best and cheaﬁest insulator of heat or cold. Send
for circulars, 264 Broadway, New York.

ALEXANDER D. ELBERS,
P. O. Box 4461. Agent for the Patentee.

[ESTABLISHED 1846.]

Mum & Gos Patent Offces.

The Oldest Agency for soliciting Patents in the
United States.

THIRTY YEARS' EXPERIENCE.

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

They employ as their assistants a corpsof the most ex-
perienced men as examiners, specifieation writers, and
draughtsmen, that can be found, many of whom have
been selected from the ranks of the Patent Office.

SIXTY THOUSAND inventors haveavailed them-
selves 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 to examine in-
ventions, confer with inventors, prepare drawings, spe-
cifications, and assignments, attend to flling applications
in the Patent Office, paying the Government fees, and
watch each case, step by step, while pendingbeforethe
examiner. This is done through their branch office, cor-
ner F and 7th Sts., Washington. They also prepare and
flle caveats, procure design patents, trade marks, and re-
issues, attend to rejected cases (prepared by the inventor
or other attorneys), procure copyrights, attend to inter-
ferences, give written opinions on matters of infringe-
ment, furnish copies of patents, and, in fact, attend to
every branch of patent business, both in thie and in for-
eign countries.

A special notice is made in the SCIENTIFIC AMER-
ICAN of all inventions 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 pat-

ents, which states the cost,time granted, and the re-'

quirements for each country.
Copies of Patents.

Persons desiring any patent issued from 1836 to Novem.
ber 26, 1867, can be supplied with official copies at rea.
sonable cost, the price depending upon the extent of
drawings 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 cf-
fice $1.

A copy of the claims of any patent issued since 1638
will be furnished for $1.

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

A pamphlet, containing full directions for obtaining
United States patents, sent free. A handsomely
bound Reference Book, gilt edges, contains 140 pages
and many engravings and tables important to every pat-
entee and mechanic, and is a useful handbook of refer-
ence for everybody. Price 25 cents, mailed free.

Address
MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, N. Y.
BRANCH OFFICE—Corner of F and 7th Streets,
Washington, D. C.

NOYE'’S
MiILL FURNISHINC WORKS

are the largest in the United States. They make Burr
Millstones, Portable Mills, Smut Machines, Packers, Mill
Picks, Water Wheels, Pulleys and Gearing, specially
adapted to flour mills.  Send for Catalogue.

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

: The HOADLE Y
PORTABLE STEAM ENGINE.

WITH AUTOMATICAL CUT-OFF REGULATOR
AND B ALANCED VALVE

THE BEST <2MOST ECONOMICAL ENGINE MADE
SEND FOR CI/IRCULAR.

Thed.C.HOADLEY CO. LAWRENGCE. MASS.

STATE WHERE YOU SAW THIS. .

NOW READY.
ILLUSTRATED HISTORY

OF THE

CENTENNIAL EXHIBITION OF 1876.

The full History and Progress of the Exhibition
Maps of the Grounds, Engravings of the Buildings, an
accounts of all the most notable Scientific and Mechan-
ical objects, profusely illustrated with engravings, are
given n the Scientific American Supplement for

he year 1876. This work consists of Two Large Vol=
umes, comprising over 800 quarto pages, equal in quan-
tity of reading matter to over Seven Thousand ordinary
book pal,ges. The sgace devoted to the great INTER-
NATIONAL EXHIBITION is very extensive, and
probably forms the most complete and full history of
the affair that can_be obtained. The illustrations per-
taining to the Exhlbition are more than 45 in number.
A copious Special Index of all matters relating to the
Exhibition is given. Those who desire to possess a com-
%lete and splendid Illustrated Record of the Centennial

xposition should have the SCIENTIFIC AMERICAN
SUPPLEMENT for 1876.

In addition to this splendid History of the Centennial
Exhibition, the SCIENTIFIC AMERICAN SUPPLEMENT
for 1876 contains a vast amount of other matter of great
value for reference and preservation. It presents to
the reader, in attractive form, full accounts of the Ad-
vances made during the year in all the chief depart-
ments of Science and Useful Arts, covering the progress
in Chemistry and Metallurgy, Mechanics and Engineer-
ing, Electricity, Light, Heat, Sound, Architecture, Pho-
tography, Techno ogﬁ. Pisciculture, Aﬁnculture. Bot-
any, Horticulture, Rural and Household Economy,
Materia Medica, Hygiene, Natural History, Zoology
Mlcroscop{, Meteorologly, Terrestrial Physics, Geogra-
phy, Geology, Mineralogy, Astronomy. The whole
Wustrated by over Two Thousand Sic Hundred Engravings.
The wide scope of this splendid work, its surprising va-
riety of contents, its wealth of illustration, render it the
most valuable contribution to scientific literature ex-
tant, while in price it is probably the most economical.

SCIENTIFIC AMERICAN SUPPLEMENT for 1876,
complete, is supplied, stitched in pa.ger covers, at the
low price of 5. Strongly bound, both volumes in one
book, cloth, ornamented with gilt, $6.50. Bound in two
separate books, $4 each, or $ for the two. Sold at the
leading Bookstores and News Offices, and by

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

JOS. G. ROGERS & CO., MADISON, IND.,
wish to place a consignment of their Tannate of Soda
BOILER SCALE PREVENTIVE in all important towns
in the United States, to be sold or commission. Applica-
tions solicited. Send for book on Boiler Incrustation.

NON-COMBUSTIBLE STEAM BOILER AND PIPE

COVERING

WITH ““AIR SPACE” IMPROVEMENT.
Saves 10to 20 per cent. CHALMERS SPENCE CO.
Foot E. 9th St. N.Y.; 1202 N. 2d St.. St. Louis,

0.

U First Premium anead of All at Centennial, Iland and Self-Inking.

=, == DO . y
W %(‘)}Iﬁl Prjmt-_i ll] Save money! Do

#/more advertising

$ Press for cards, labels, envelopes, etc. Large

- S sizes for larg work. Anybody can work them,
B

have good pastime for spare hours, and can
THE LS
XGisses

MA(IEHINISTS’ ToOoLS.

ey have much fun and make money
B@ ? @ very fast at printing cards, etc.,
FEW AND IMPROVED PATTERNS.

Send two stamps for catalogue.
to Mfrs, KELSEY & CO. Meriden, Conn
Send for new iilustrated catalogue.
Lathes, Planers, Drills, &o.
NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B FRANKLIN, V. Prec't. ). M. ALLEN, Prest
1. B. PIERCE. %'y,

STEAM PUMPS

MANUFACTURE OF ARTIFICIAL BUT-
ter.—By Prof. Henry A. Mott, Jr., EEM. With six en-
gravings.—Being a History of the Artificial Butter
Manufacture, Descriptions of the Principal Processes
now in use, Details of Latest Improvements, Plan of an

Wright’s Pat. Bucket
Plungers are the best.,

'VALLEY MacoiNe Co,
Easthampton, Mass.

Artificial Butter Factory, Engravings of the Machinery
required, Chemical Analyses of Butter and of Artificial
Butter, Details of the Costs of setting up an Artificial
| Butter Factory, the Capital required, the materials and
| quantities consumed, Cost of manufacture per pound,

" | the Daily Profit,etc. A complete and reliable treatise

' contained in SCIENTIFIC AMERICAN SUPPLEMENT Nos.
48and 49. Price, 10 cents each. To be had at this office
and of all newsdealers.

CHLORIDE OF CALCIUM.

FOR SALE VERY CHEAP.
RANSOME, 10 Bush Street, San Francisco, Cal.

DUC’S IMPROVED

PATENT ELEVATOR BUCKET,

FOR BREWERS, FLOUR MILLS, GRAIN ELEVA-

TORS, SUGAR REFINERS, &c.
These buckets are made of the best char-
4 coal stamping iron, and are warranted to
xof the “ OLDST YLE BUCKETS.”
The cost is about the same. Address

T. F. ROWLAND, Brooklyn, E. D, N. Y

OGARDUS' PATENT UNIVERSAL ECCEN-

TRIC MILLS—For grinding Bones, Ores, Sand, Old
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, éorn,
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots,
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica,
etc., and whatever cannot be groun& by other mills.
Also for Paints, Printers’ Inks, Paste Blacking, etc.
JOHN W. THOMSON, successor to JAMES BOGAR-
DUS, corner of White and Elm Sts. New York.

' Niagara
\{e==e Steam Pump Works.
3 J ESTABLISHED 1826.

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

ENOWLES’
STEAM PUMP WORKS,

92 & 94 Liberty St., New York,

Great reduction in prices. Send for catalogue. The
“Knowles ” has always been the best steam pump made.

ROCK DRILLING MACHINES
AIR COMPRESSORS.

MANUFACTURED BY B);p eicuRock Dritt Co.
SEND FOR PAMPHLET. FITCHBURG MASS.

Type and Printing Materials

FOR SALI:C.

The following Fonts of Type, in good condition, hav-
lnﬁ been but little used :
revier, on Long Primer Body, about 550 1bs.
Brevier, 100 Ibs.
Nongareil, on Brevier Body, 360 1bs.
Agate, 250 1bs.

Sixteen Cases Job Type, in Cabinet.
All the above are Copper-faced.

Leads, Brass Rules, etc.

Cases, 44 pairs.

Column Galleys, brass bottomed, 6.

Chases, Wrough{; irom, 2 pairs, 36x24 inches.

Composing Frames, 4.

acks, 2.

Imposing Stones, one 75x30 inches, one 72x30, both on
stands with drawers.

Roller Press.

The above were used on the SCIEN IFIC AMERICAN,
and are in clean and perfect condition. The room in
which the above is deposited is wanted for other pur-
poses on the first of May, and the lot will be sold very
cheap. Applﬁ at the office SCIENTIFIC AMERICAN,
37 Park Row, N. Y., for further particulars.

TO INVENTORS

AND MANUFACTURERS

=

can Goods for Cash, and to act as Sole Wholesale Agents.
THE HULL & BELDEN CO.,
° ° [}
Machinists’ Tools.
D, - = = =« = =
' steel
Expamli%Mnudre Price Lot ro"
C. W. L
J. H. Blaisdell’s
PHILADELPHIA, PA.
DAMPER
Working Models

FOLLOWS & BATE, Manchester, England, Hardware
and Machinery Merchants, are prepared to buy Ameri-
FORGINGS and
SPECIAL MACIIEI%ERY,
Danbury, donn.
LeCOUNT’S PATENT
REDUCED PRICES.
Set Iron Dogs, 3-8to2in., - - -
i todi
38to2in, = - - - 6.
38to4in., - - - - 13.00
Iron & Steel Clamps, Die bogs, Clamp Dogs,
s, &c. Send for latest Price List to
E COUNT, South Norwalk, Conn.
20 North 4th St.,
AND LEVE
REGULATORS B E S T GAUGE COrKS.
MURRILL & KEIZER, 4 HOLLIDAY ST., BALTIMORE.
And Experimental Machinery, Metal or Wood, made to
order by J. F. WE}{NER, 62 Center St., N. Y.

Brayton Ready Motor

It has no boiler, is safe, economical, started by any
one in one minute, occupies small space, and gives an
unsurpassed steady, reliable power. Address

Penna. Ready Motor Co.,

20 N, 4th St,, Philadelphia, Pa.

$5 t0 $20
EAGLE FOOT LATHES,

‘With Scroll and Circular Saw Attach-
ments, Slidc Rest, Tools, &c.; also Small
Engine La thes, Metal Hand Planer 8, &c.
Neatest designs, superior finish. Low
1rices. Our new Catalogue describes
these and every tool necessary for the
Amateur or isan. Sendforit.
WM. L. CHASE & CO.,
95 & 97 Libertv St. New York.

per day at home.
free. STINSON & Co., Portland, Me.

PATENT

OLD ROLLED
~ SHAFTING.

The fact that this shafting has 75 per cent. greater

strength, a iner finish, and is truer to gauge,than any
otherinuse,rendersit undoubtedly 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

application to JONES & LAUGHLINS,
Try Street, 2d and 3rd Avenues, Pittsburgh, Pa.

190 8. Canal Street, Chicago, Ill., and Milwaukie, Wis.

g3~ Stocks of this sha tlnim store and for sale by
FULLER,DANA, & FITZ, Boston, Mass.

GEO. PLACE & €0. 121 Chambers St., N. Y.
ACHINERY OF IMPROVED STYLES FOR
makmn SHINGLES, HEADING and STAVES;
also GUAGE LATHES for TURNING HANDLES, Sole
makers of I.aw’s Pat. Shingle and Heading Sawing Ma-
chine. Address TREVOR & CO., Lockport, N. Y.

Dayton Cam Pump.

1 THE ONLY PUMP IN THE MARKET DESIGNED
AND CONSTRUCTED ESPECIALLY FOR BOILER
FEEDING.

Are Pumping water at 268° F. No Dead Cen-

ters. The Steam Valve is a plain Slide Valve,
identical to the slide valve of a Steam En-
gme, but derives its motion from a cam.

ed can be regulated to suit evaporation.
mping Returns from Steam Heating Ap-
paratus a specialty.

§%° Send for Circular.

Suith, Vaile & Co.,

DAYTON, OHIO.

© 1877 SCIENTIFIC AMERICAN, INC.

Samples worth 85‘

THE TANITE CO.,

STROUDSBURG, PA.

EMERY WHEELS AND CRINDERS.
GEO. PLACE, 121 Chambers St., New York Agent.

BUY YOUR BOILER AND PIPE

COVERING

direct from the Manufacturers.
ASBESTOS FELTING CO.,
Front St., near Gouverneur, N. Y,

Tube Cleaners &y, ceuine Soler

TIONAL STEEL TUBE CLEANER Co. 814 E. 9th St., N. Y.

For showing heat of
Pyrometers, {0, Euncat,or

Boiler Flues, Super-Heated Steam, Oil Stills, &c.
HENRY W. BULKLEY, Sole Manufacturer,
149 Broadway, New York.

A. S. CAMERON’S

PATENT

““SPECIAL” Steam Pump

Is the Standard of Excellence at home and abroad.

REDUCED PRICE LIST.

Number. | PRICE. |Steam Cyl.|Pump Cyl.| Stroke.
0 3 36 in. 2in, 4
o 8! 3 % in 2 n g
2 100 246
3 150 6 3 k4
A1) 7 | B g
‘6 5 8 10
g 200 10 g 1
- A A A

g |8 B
12 850 18 12 _lg_

Tllustrated Catalogue sent free, on application to the
Inventor and Sole Manufacturer in the United States,

A. S. CAMERON,
Works, Foot of East 23d St.
NEW YORK CITY.

LCOTT LATHES, for Broom, Rake and Hoe Han-
dles. 8. C. HILLS, 78 Chambers St. N. Y.

ESTABLISHED 1844.

JOSEPH C. TODD,

(Formerly of Todd & Raﬂ‘ertlm. ENGINEER and MACHIN-
IST. Flax, Hemp, Jute, , Oakum, and Bagging
Machinery, Steam Engines. Boilers, etc. Also Agent for
the celebrated and improved Rawson & Rittinger Hoist-
ing Engine, I will furnish specificationsand estimates for
all kinds of machinery. Send for descriptive circular
and price. Address

J. C. TODD,
10 Barclay St., New York, or Paterson, N. J.

OF THE

SCIENTIFIC AMERICAN
For 1877,

THE MOST POPULAR SCIENTIFIC PAPER IN
THE WORLD.

THIRTY-SE'_EOND YEAR.
VOLUME XXXVI-NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the sixth day of January, 1877, a
new volume was commenced. It will continue to be the
aim of the publishers to render the contents of the
new volume more attractive and useful than any of its
predccessors.

To the Mechanic and Manufacturer.

No person engaged in any of the mechanical pursuits
should think of doing without the SCIENTIFICAMERICAN,
Every number contains from six to ten engravings of
new machines and inventions which cannot be found in
any other publication.

TERMS OF SUBSCRIPTION.

One copy of the SCIENTIFIC AMERICAN will be sent
for one year, 52 numbers, POSTAGE PREPAID, to any
subscriber in the United States or Canada, on receipt of
three dollars and twenty cents by the publishers.

One extra copy of the SCIENTIFIC AMERICAN will be
supplied gratis for every clud of five subscribers at $3.20
each ; or six copies for $16.50 without extra copy.
Postage free.

The Scientitic American Supplement.

A weekly paper, uniform in size with the SciENTIFIC
AMERICAN, but a distinct publication. It contains work-
ing drawings of engincering works, and elaborate trea-
tises on every branch of Science and Mechanics, by
eminent writers, at home and abroad. An illustrated
cover protects the handsomely printed sheets. Price,
$5.00 per annum. Single copies 10 cents.

One copy of the SCIENTIFIC AMERICAN and one copy of
the SCIENTIFIC AMERICAN SUPPLEMENT Wwill be sent for
one year, postage prepaid, to any subscriber in the
United States or Canada, on receipt of seven Dollars by
the publishers.

The safest way to remit is by Postal-Order, Draft, or
Express. Money carefully placed inside of envelopes,
securely sealed, and carefully addressed, seldom gocs
astray ; but it is at the sender’s risk. Addressall le‘ters
and make all orders, drafts, etc., payable to

MUNN & CO.,

37 PARK ROW, NEW YORK.

HE * Scientific American” is printed with CHAS,
ENEU JOHNSON & CO.’S . Tenth and Lom-
bard Sts., Philadelphia, and 59 Gold St., New York.






