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CHEMISTRY,

CUL-OFF ENGIXNE.

C. i BROWN & CO.'S AUTOMATIC CUT-OFF ENGINE.

THE BROWN AUTOMATIC CUT-OFF ENGINE.

The modern stationary engine has reached such a degree
of excellence that now the whole aim of the more prominent | parts,
constructors is directed merely to desiening simple, durable,

and effective mechanical devices by which certain well un

derstood functions may be performed. Tt appears, in fact, |
10 be determined that we have reached a point of knowledge | have, from time to time,

of action combined with durability and accessibility in the
A few years ago, there appeared to be good reason to
steam engine would be songht

suppose that economy in the
sure than

in the direction of using steam at much higher pres
had then (or has since) been employed; and many efforts
been put forth in that direction.

team engineering from which | The mechanical world seems, howeyer, to have sottled down

wnd mustery of the theory of stean

| further progress is only to be sought by obtaining refinement | to the conviction that the utmost economy attainable in a

high pressure engine is to be reached by establishing, be-
tween the duty performed by the engine and the supply of
steam to the cylinder, a relation at all times equal, definite,
and uniform: and further by avoiding wiredrawing and sub-
stituting therefor the using of the steam expansively. It

| follows then that, to accomplish this end, the action of the

(Continued on eighth page.)
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Srientific American.

A WONDERFUL TREASURE TROVE. [

That indefatigable explorer and srchwologist, Dr, Schlie
mann, has recently mado n discovery whicl, if future critical
examination substantinto his prosont intorpretation of it, will |
not only necomitate the reawriting of a great deal of ancient l
history, but will prove that many legendary and heroic por-
wonages, hitherto rogarded only as myths, really existed. '
The surprise that all scholars will feel, on being assured that |
Agamemnon, “bravest of the Groeks,” Clytemnestra, his |
wife (sister of Castor Pollux, and Helen, and daughter of |
Leda the Swan), Cassandra the true prophetess, loved and |
oursed by Apollo so that no one belleved her predictions,
[ and many other oharncters supposed to be fabulous lived and |
died, Is ax gonuine as that which all would experience if the |
dadly Journals some morning shoulil announce the discovery |
of the wine jars containing the bodles of the forty oll-scalded
thieves, or of Aladdin's lamp with his name earved on it, or
of the original plow invented by Dagon the flah-god of the
Babylonlans, or of the tomb of Perseus containing a mummy
of the Gorgon's head,

Dr. Schliomann s a man of extrmordinary genius for |
archwological investigation; and his lnbors have been fortu-
nate far boyond those of most explorers,  In 1868, ho aston-
ishod classieal students by clalming to have found remains
of the home of Ulysses on the Island of Ithaca; and in the
same yoar, he began the studies at Mycenwo which have
recently culminated in the wonderful discoveries nbove
alluded to.  Ho also undertook an examination of the topo-
graphy described in Homer's Tlind; und becoming convineed
that, even if the Greek poet himself was a myth, the story of
the Trojan sloge was not, he began excavations (at his own
expense) on the plain of Hissarlik, which he considered to be
the site of ancient Troy. In 1871-3, he dug to a depth of
about 50 feet, unearthing layer aftor layer of ruins, showing
that cities and towns had been bullt, one on the buried ruins
of another.  Finally, he exhumed vases and treasures of gold
and silver and laid bare, as he maintains, the walls of Prinm's
palace and the streets of the Homerie city, But in his con-
clusions archwologists have failed to agree; and the prevail-
ing opinion has been that ho has mercly found the site of
some unknown Phaniclan trading post, or some other
ancient city of little historical importance.

Early in the autumn of last year, 1876, Dr. Schlicmann
returned to Mycenm, the scene of his previous labors, where
are located some of the grandest ruins of modern Greeco.
The site is n rocky hill on the northeastern extremity of the
plain of Argos, on the eastern const of the Morea, at present
about two miles from the small village of Khayati. The
ruins are notable for the colossal stones employed in their
construction, the same being the largest blocks used in
ancient building, with the exception of those found in the
remains of Baalbec.  Some of the stones are 25 feet long, 20
feet wide, and 4 feet thick, and tradition asserts that they
were put in their places by the one-cyed giants, the Cyclopes.
During tho reign of Agamemnon, Mycens was the principal
city of Greece, and here, it is supposed, that king was en-
tombed. For any one but so uncompromising a believer in
his own theories as Dr. Schliemann to dig into the ruins of
Mycenm, in order to find tangible remains of the Greek
mythical hero, would be considered as foolhardy as to exca-
vate the supposed tomb of Adam in Palestine with the hope

of finding the bones of our legendary progenitor; but Dr.

s Schliemann, caring not a whit for general opinion, attacked

the tombs with pickaxe and spade, and the result is that he
bLas found a mine of gold and silver ornaments, ete., of enor-
mous value even intrinsically, besides bones and human
remains which he declares to be those of the hero-king and
his contemporaries. In the first tomb which he opened, he
found thirteen gold buttons, curiously engraved, besidesa
mass of gold blades scattered about. In the next tomb, he

Tufor | discovered a square ditch some 30 feet below the surface of

the mount. This was surrounded by an immense wall, in
which were human bodies which evidently had been burned.
The bones of one person were covered with five thick gold
leaves some 25 inches long, on which were inscribed crosses.
Then, in o great circle of parallel slabs beneath the archaic

Voo sepulchral stones, Dr. Schliemann has discovered huge

tombs containing jewelry. In one tomb, containing male

. | and female bones, he obtained cleven pounds of ornaments

of pure archaic gold, and two scepters with heads of crystal.
Then he found a cow’s head of pure silver, with great horns
of gold; then a helmet, two dindems, a woman's large comb,
3 breastplate, vases, gindles, and an enormous quantity of
buttons, all of the finest gold. There were some vases in
silver, & number of arms in bronze, and & stag cast in lead;
but no trace of iron work.

The above magnificent treasuro trove was unearthed prior
to November 15; but since that date, a telegraphic dispatch
has reported the discovery of enough more treasure to fill &
large museum, besides further evidence as to the identity of
the human remains, and (according to Dr. Schliemann) show-
ing them to be those of Agamemnon and his court.
Archieological authorities in this city, who have been asked
for expressions of opinion on the above, admit that there is
a much greater probability of Dr. Schliemann's being correct
in his views as rogards the Groclan than as relating to the
Trojan remains.  Mr. Willism Cuollen Bryant believes that
the tomb is not that of Agnmemnon, hut of some later king;
but, with other suthoritios, ho roserves any positive state-
ment until further and more neourato details are obtainable,
He suggests that the tomb of Achilles in Ithaca bo searched
for, as corroborative of Schllemann's views.

The treasure has beon presented to Greece and will be

S Single coples of any desired number of the HUPPLEMENT sent tosny
address o reoeipt of 10 eenta,

[JANUARY 6, 1877.

n gold fover will break out in that classic land, whioh win
result in the wholesale digging up of her abundant rulns,
Apropos of this subjoct, we may add that, through the
libornlity of several of hor wealthy citizens, Now York ha
recontly secured one of the most valuable archimologlonl eol.
lections ever got togother, many articles in which probably
antedate  the supposed period of Agamemnon. General
Coxnola, whose first collection of Phamnician relics, found in
the tombe of Golgos on the Island of Cyprus, the Now Yaork
Art Museum already possesses, recently found, under the
temple of Kurium, inthe same vicinity, some 7,000 objoots

{ in gold and silver, stone, ete., all of the greatest historie |-

terost as shedding new light on the habits and customs of the
long-extinet race which fashloned them, The list inclods
Jowelry, weapons, inseribed plates and colns, utonsily, glas,
sarcophagl, ete. For some time, the destination of the
collection was doubtful, ns the British Museum made Mrong
afforts to obtain the objects, but was unwilling to pay Gen.
ornl Cesnola’s price—$00,000.  Finally, to the intense and
openly expressed disgust of the English press, after a canvass
of three duys, $40,000 wos ralsed In thiscity by private sub.
scription, and the antiquities were at once purchased. The
remainder of the amount will be obtained after the dollvgq
of the collection in this country.

IR <SPGt B .

UNINFLAMMADLE THEATER SCENERY,

Mr. Dion Boucicault, the weoll known actor and dramn.
tiat, has, with very commendable promptitude, instituted ex-
periments in accordance with some of the suggestions for
rendering scenery fireproof, clicited by the recent calamity
in Brooklyn. If we may judge from recent tests, held in
Wallack's Theatre in this city, Mr. Boucicault’s efforts have
been entirely successful; and although, as he says himself,
he hns invented nothing, ho at least is entitled to the grati-
tude of the public for his demonstration of the value of the
fircproofing washes which he uses, and his public exhibition
of the fact before the nssembled managers and theatre own-
ers of this city.

The process consists in first soaking the canvas in a solu-
tion of tungstate of soda. The solution is a weak one, and
the exact percentage of the salt is not determined. Pure
tungstate of soda costs about 75 cents per Ib., crude tung-
state (not quoted by prominent drug firms) probably consid-
erably less, if bought in large quantities; so that the applica-
tion is not an expensive one. If nothing further were done,
this single saturation would be sufficient to prevent the blaz-
ing of the material; but as it is, the latter on ignition isapt
to smoulder slowly. To prevent this, Mr. Boucicault, be-
fore painting on the fabric, applies a wash of silicate of sods
(water glass). This answers as an excellent priming; or the
pigments themselves may be mixed with the silicate instead
of with glue, as is now done. The cost of the glue is thus
saved, and the paint seems to have gained something in
brightness by the substitution of the water glass as a
vehicle.

At the trial referred to, two large squares of canvas,
which had previously been prepared as above described,
were suspended over the stage. Gas was led through a hose,
and escaped at the nozzle; and when ignited, it gave a large,
strong flame. This, applied to the canvas, wholly failed to
ignite it. If the flame was persistently held against one spot,
the place was blackened, and in a few minutes the jet forced
a hole through the fabric; but not the slightest evidence of
combustion appeared. The burnt material seemed to be s
hard cement, externally brittle and easily crumbling in the
hands. In fact, the effect of the chemicals appeared to be to
cover the canvas with a strong coating of very refractory
material. Rope, previously saturated with the solutions, and
pine wood, which had been given s couple of coats of the
same, likewise were perfectly fireproof.

Mr. Boucicault states that the entire cost of treating the
rigging and scenery of an average sized theatre with tung-
state and silicate will not exceed §200. There is no difficulty
in applying the tungstate wash, which is merely a white-
wash, and is put on in the usual rough way. It may be ap-
plied to the back of scenery already painted, and may serve
08 a priming for the paint in every part of the theatre.

e r— ‘
DEFECTIVE GEOMETRICAL TEACHINGS. _

Although we give all possible credit to Euclid, the ancient
Groek geometrician, for having for the first time collected
truths known in his time intoa

first, the insufficiency of his definitions of the point, Kne, and
superficies; and second, the total omission of any information ~ ¥

enceof thecircle.  As for many centuries the books
were the only ones used by students of geometry,
of these defects has been very great, while
Archimedes, Apollonius, and others, who cam
and com loted his labors, were unfortunately eith
Ignored, or were studiod by very few i
suthority in geometry being thus ung
wero adopted as indisputablo, and as
weience of geometry; but those which

in regard to the relation between the diameter and :

placed in a national muscurs,  Meanwhile it is probablo that

line, and superficies, which all subsequent
have adopted, are by no means correct geom

mmmuumww‘
mmnmmmmawm-'_ :
mmm.ummunﬂmmﬂv;
two defects, in the otherwlse excellent books which Euclid
left us a legacy to the world, have been the cause of much
strife, contradiction, error, and logs of time among the un-
L
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~ In oxplanation, let us make a plain statement of the case,
and wo will begin with the definition of the limits of a
body, or its surface, the limits of a surface, or line, and,
, tho limits or ends of a line, or points, Buclid pro-
» roverse way, and speaks first of a point having
neither longth, breadth, nor thickness; then of a line having
only length, and neither breadth nor thickness; and, lastly,
of o surface baving only length and breadth,and no thick-
ness, The conclusion to which any one with a philosophical
and eritical turn of mind must arrive is that, these things

being impossibilities, and having no material existence, &

sclonce based on such conceptions must have a very weak
foundation; such a eritle would be justified in his opinion.
The point, line and superficies, as defined by Euclid in
this abstraot way, can have no existence; and if geometry
were really based on these principles, the science, renowned
08 the most positive of all positive sciences, would in reality
De based on abstractions, mere notlons concerning impossible
things. No wonder, then, that these definitions of Euclid
have been the points of attack aimed at by all those who have
attempted to bring mathematics down to the level of the un

certain and unprofitable speculations of metaphysics, such

persons assuming that mathematics is based on definitions,of
point, line, and superficies, which are absurdities in them-

sclves.

- These faulty definitions can be entirely corrected by fol-
lowing the suggestion made in the beginning of this article,
‘We therefore begin with *“Deflnition 1. The body. All

bgdlas oceupy a certain limited space, and, whether large or
small, have three dimensions, length, breadth, and thick-

ness." This is illustrated by a cube, parallelopiped, etc.,
and the science of physics wnvestigates the properties of
bodies (such as weight, color, hardness, ete.), and that of
chemistry its component elements (such as carbon, hydrogen,
oxygen, cte,); but in geometry we only consider the dimen-
sions above given. “ Definition 8.  The surface. The limit
of such a body is called its surface, and from this it follows
that such a surface possesses length and breadth, but can
have no thickness, as, by attempting to measure this, we
necessarily would go either inside the body or outside of it.”
This is illustrated by placing a metal cube in water, and re-
marking that the limits between the metal and the water,
where they touch, and where there is neither water nor
metal, constitute the mathematieal idea of asurface. ““Defi-
nition 8. The line. The limit of such a surface where two
sides of a body meet (its edges) is called a line; this line is
common to both surfaces; and it possesses only length, and
neither breadth nor thickness.” This is again illustrated by
a cube or pyramid, and we remark that, by attempting to
measure the thickness of the edges, we necessarily would
abandon one of the planes and move into the other. ‘“Defi-
nition 4 The point. Where two or more such edges of a
body meet, or the position whence anyone would start
to measure the length of the edges, in geometry is called a
point. Such a point cannot have any dimensionsatall, being
only a position relative to the body.” This also is illustrated
by the angles of a cube.

Thaus it is seen that only bodies have a direct existence,
that neither surface, line, nor point, exists independently,
but that these ideas depend on the existence of the bodies,
and are the component parts of the conception of the limits
of their dimensions.

Thus we see that when geometry considers the limits of
the dimensions of the bodies, the conceptions of superficies,
line, and point are necessary consequences of these consider
ations, and are legitimate subjects for scientific research; at
the same time, these conceptions or ideas do not subject the
science to the objections already mentioned as being sug-
gested by Euclid’s faulty exposition.

The other defect in Euelid’s books, the absence of any in-
formation as to the relation between the diameter and cir-
cumference of a circle, has been the cause of much more
error. Euclid being the only light for thousands who have
studied geometry, and as his books contained no information,
the impression became genersl that the problem of ascer-
taining the proportion was insoluble, or at least had not, in
Euelid's time, been solved. As the importance of this prob-
lem was evident to every one, it is not to be wondered at
that many persons, ignorant of the labors of Archimedes,
Metius, Van Ceulen, and others, have attempted its solution,
to supply this, as they supposed, missing link in geometrical
science. Few well informed persons have wasted their time
in this direction, but the labor has been bestowed entirely by
the ignorant, who, misled by a certain degree of self-conceit,
imagined that they have discovered some new properties,
which they attempted to use for the solution; the number of
such would-be discoverers is very lurge: and as each went on
his own erroneous road, it is not to be wondered at that cach
reached o different result; and ss the premises of each were
false, their results were every one insccurate.

If the method of Archimedes (who first enclosed the cir- |

cumference of the circle between circumseribed and in-
seribed polygons of 96 sides, and 50 found the limits between
which the true circumference must be situated) could have

[ angle of about 45° to the main body of the leg.

Scientific Amervican,
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centuries, has beon nothing less than n great misfortune to
thousands of students of geomotry,

Lacroix, in his “ Geometry,” published in France in the
beglnning of this century, first gave o completo logical easay
on inscribed and circumseribed polygons, with the method
of ealeulating their peripheries and the peripheries of poly-
gona of double the sides;and by continually doubling, ho
enclosed the circle in continuously narrowing limits. s
method was not new, buthe had the merit of go explaining it
to beginners that, for its comproliension, a knowledgo of only
the first books of Euclid was necessary. His method hus
been adopted by others, and no one who has studied geom-
etry from the books of Lacroix or his imitators can full into
the absurd error that the relation In question is an unknown
quantity. We say “absurd error,” because new light has
been shed upon this subject from various sides, and mathe-
maticians agree as to the figures expressing the relation,
which are better known than those of any other frrational
quantity ; and the calculation has been made to 600 places
of decimals, which shows much greater progress than has
been made in ascertaining the square root of 2 or the square
root of 8, problems which are apparently much simpler
than the measurement of the circumference of the circle,

P
-t

THE FORM AND USE OF CALIPERS.
The use of calipers, in finishing work to o driving fit or u

working fit, is a subject of great inferest to the general
machinist, and a few practicel instructions upon the con-
struction and application of calipers will be found useful.

If we notice the standard gauges made by makers of reputa-
tion, we shall find them to be, as compared to ordinary cali-
pess, very heavy and strong, the object in thus making them
being to prevent them, as far as possible, frcm springing.
‘We say as far as possible, because deflection always takes
place to some extent. Messrs. J. Morton, Poole & Co., of
Wilmington, Del., demonstrated this deflection by a very
simple experiment. They made a gauge of about 3 inches
between the points, its form being that of a crescent, with
the points turned towards each other; the width of the gauge
at the middle was about 1% inches, the thickness of the steel
being about % inch. They made a wire inside gauge to fit
the outside gauge so delicately that, if the outside one were
held with the two hands, holding the gauge near the points,
the inside one would be just sustained by the friction of con-
tact of the outside one; while, if the latter were held in the
centre by grasping with the thumb and finger, the inside
gauge would fall, thus proving the deflection of the outside
gauge by reason of its own weight.

This spring is usually the great disturbing element in
taking an exact measurement, and it is here that inaccuracy
is induceéd. To measure correctly with either inside or out-
side calipers, they must be set so that their contact with the
work is scarcely if at all discernible. If we require to set
inside and outside calipers to make a working fit, we must
bear in mind that, if the outline of the work measured by the
outside calipers is of exactly the same dinmeter as that of the
hole into which it is to fit, the one will not enter the other;
or, in other words, a pin must be smuller than the hole into
which it is to go, in order to have a working fit. The
amount to which it must be smaller is a measurable quantity,
which is allowed for in solid male and female gauges. In the
case of calipers, however, we proceed as follows : First, the
points of the outside calipers should have a perfectly even
contact when put together, or they may be slightly round-
ing in their width, as many prefer. Looking at the calipers
with the flat sides of the legs towards you, the points should
not be rounding, but should be shaped as follows : First, file
the points to butt squarely and flat together when closed,
and then open the legs and bevel off the end on the convex
side to an angle of about 457, leaving the extreme projecting
point face about 1-32 inch wide. Then take a small smooth
file, and carefully round over the points, and then harden
them to a light purple. The object of making them of this
shape is that the part of the points in contact, when mensur-
ing different diameters, will always remain the same;
whereas such is not the case when the points are rounded,
us is often seon in calipers.  So, likewise, if the bevel at the
points is placed upon the concave side of the points when
the calipers nro opened wide, the nearest point of contact
will be on the bovel instead of st the points, rendering it dif-
ficult, in the inside calipers, to find those nearest points. The
inside calipers should, instead of having the ends bent
around to n curve, have them straight, and standing at an

The part
standing at an angle need not be longer than 5:16 {nch on o
pair of calipers 7 inches long; and the bevel at the points
should, in this case, be on the short side of the angle, so that,
no matter whother calipers aro used upon a small or o largo
hore, the extreme points will always have contact with the
work, and will always stand the furthest away from the
centre of the joint. The advantage in this Iull:-r point s
that we can measure clear to the end of u recess; whereas, if
the points are bont around, the curve will, when the calipoers
are opened at ull wide, prevent the points from passing to the
back of the recess

In measuring with the outside calipers we hold them by
the joint in the right hand, between the finger and lhuml;,

been inserted in the books of Euclid, or had been appended | We then place them upon the work, steadying one leg of the
to them, the world would have been saved from all the agi- | calipers and detaining it In a fixed pmilinn by resting it
tation in regard to the quadrature of the circle, and much | near the point, against both the work and one Ifllgvr of (h:\
valushle time would have been saved. But Archimedes|left hand, usually the foreflager. Wo then movo the onlipers

lived after Euclid, and so the books of Euclid represent the
state of geometrical science before the time of Archimedes ;
and their continued use in their original condition, for muny

50 that the other log traverses very slowly over the work,
and watch vory minutely how near the polnt appropches
to the work.

If tho latter offers o sensible reslatunce to the

froo passage of the callper point, on round work, we must

open them; and when so set that the point will just pass
over the work without having perceptible contact, we may
try to move that point a little laterally. If we find that the
least lateral movement causes contact, while there is one
point at which contact is not digcernible, the calipers are set.
To apply the inside calipers, we hold them in the same man-
ner ng above, adopting the same means with the forefinger to
hold one point upon the work in a state of rest; while the
other point is set go that it is barely perceptible, upon very
close examination, that it touches the work. 'We then hold
the inside ealipers go that one Inside and one outside points
contact at the middle of the points, while we pass the other
point of the inside calipers past and about the other point of
the outside calipers; and when the calipers, so adjusted, will
just barely touch each other, the work will be of a working
fit, providing it is turned and bored true.

The only difference from this arrangement for a driving
fit is that the outside calipers must, instead of being set to
just escape the work, be made to have very fine contact with
the same. The allowance for a driving it Is so smail as to
be barely perceptible with a very careful adjustment and
manipulation of the calipers, while, for a working fit there
must be a perceptible difference, the contact with the inside
calipers being more perceptible than that of the outside ones
withthe work, Here, however,we must remark that thelength
of the work is an element of consideration, because the standard
of truth and parallelism, incidental to such work as is usually
measured with calipers, has a great deal to do with thia
question, For example, we know of no means of boring that
will produce 8o smooth and true a hole as we can finish with
nlap; 08 a consequence we can practically appreciate that
there are upon tool-finished work projections, as well as an
uneven surface, and in a driving fit these projections act as
elements to conform the fit of one part to the other. Sup-
pose, for example, we carefully bore out a hole, 1 inch in
diameter and % inch deep, the difference in diameters neces-
sary to a driving or a working fit will be almost inappreci-
able by the closest application of the calipers; and a very
slight amount of handlabor, in forcing the one into the other
by rubbing them together, will convert a driving into a
working fit, the difference being in this case due to a com-
pression of the high spots of the surfacesof the metal. If the
surfaces are positively smooth and even, they will form
mirrors. If, on the other hand, we take a piece of work, 3
or 4 inches long, the amount of metal on the surfaces which
(even with the smoothest of cuts, as ordinarily taken) stands
above the bottom of the tool marks, is sufficient to give the
parts a driving fit. To appreciate this fact, it is only neces-
sary to carefully turn in a good lathe a piece of iron, say 2
inches in diameter and 4 inches long, and then take a very
fine French file and draw file it across the turning marks.

In using calipers upon flat surfaces, it will be found that
the inside calipers can be adjusted finer by trusting to the ear
than the eye. Suppose, for example, we are measuring be-
tween the jaws of a pillow-block. We hold one point of the
calipers stationary, as before, and adjust the other point, so
that, by moving it very rapidly, we can just detect a serap-
ing sound, evidencing contact between the calipers and the
work. If, then, we move the calipers slowly, we shall be un-
able, with the closest scrutiny, to detect any contact between
the two.

In measuring flat work with outside calipers, we must al-
ways s0 adjust them that they barely touch the work; while,
at the same time, one point being detained in a state of rest,
the other will not move inany direction without positive con-
tact, and this will give a driving fit. For a working fit, the
outside calipers may be set so that they are free from con-
tact, and have a barely distinguishable movement. In all
cases, however, the truth and smoothness of the work is an
important element.

R e e e
Cast Iron Roofs,

Iron is more used for architectural purposes in America
than elsewhere, but not always in such a manner as to render
the building fireproof. While corrugated iron roofs are an
excellent protection against sparks, they yvield too readily to
any more intense heat. The Germans, who have gvm‘!:nll\'
cmployed tiles, and make the buildings themselves rapnbl.u
of sustaining such roofs, and even heavier ones, are now in
troducing cast iron plates for roofs.  Those made at the
Gradditz Iron Works weigh from 35 to 44 ozs. each, and
cover a surface of 8x10, or about 80 square inches, making
the weight 4 to & Iba per square foot, or 25 Kilogrammes
per square meter. A square meter of roofing slate welghs
25 to 80 kilogrammes, and of tile 57 to 60 kilogr:uunia-n.
The plates have projecting edges so they fit very tightly, and
are held in place by 2 wire nails beneath the lap,

T — —
Discovery of u Now FPink Coral Bed.

The U. 8. Steamer Gettyshurg, while on her way from
Fayal to Gibraltar, recently made a discovery of considerable
importance, in the shape of an immense coral bank (hitherto
totally unknown), in latitude 86° 80', longitude 11° 28,  Par.
tial surveys were made, and the least depth of water noted
wis 180 feet, which in mid-ocean Is very significant.
Twenty miles west of the bank the sounding line marks
16,500 feot, and between the bank and Cape St. Vincent,
12,000 feet. The commandor of the Gettyshurg believes that
in some portions the corl rises to tho surface. How suoh &
roef, In a part of the ocean which is constantly traversed by
vossels, can have remained undiscovered Is whmost Inexpli-
cable. Tt is also stated that tho bank is rich in valuablo goral
of light pink shudes of color.
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"~ A NEW STEAM CAPSTAN.

Tho steam capstan represented In the uunc:xod ongraving
(which we translate from tha Reews Industrielle) hos Intely
boen constructed by the Marcenelle and Couillet Company,
of Belgium, for use in the mining districts.  In onder to re-
mads necidents to hoisting engines and cables, it has been
(‘usl;)mry to provide auxiliary apparatus at every mine The
present machine, being portable, answers the same purpose
for seversl mines, and thus a considerable saving Is effected
in cost of apparatus. Tt conslsts of a vertical tubular boiler
of sufficient size to supply steam
to the two horizontal engines
which are connected to the driv-
ing shaft. The latter s geared
to the drum shaft by heavy gear
wheels, and carries a brake pul-
ley, the brake of which consists
of a steel plate encircling tho
entire periphery of the wheel,
and it is loosened or tightened by
a hand lever. The body of the
carringe and wheels are of iron,
and are very strongly built.

The machine is capable of 1ift-
ing a load of 3,300 lbs. from a
depth of from 1,500 to 1,800 feet,
by means of a cable 6 inches in
dinmeter and weighing about 4
Ibs. per running yard. The ca-
ble is of galvanized iron wire,
and contains a hempen core in
which a number of copper wires
are placed. These connect with
a battery and with an clectric
bell near the engineer, so that
they serve as a telegraph by
which the workmen can signal
when to hoist or lower. The
total weight of the apparatus is
about 14,000 lbs.

A New Way of Outlining
Theater Scenery.

In the London theatres, scenic
artists are now largely availing
themselves of photography and
the magic lantern as aids in the
production of mimic representa-
tions of places where the action
of plays is supposed to occur. In historical dramas, such as
one based on the history of Joan of Arc, for example, the
arlist, instead of drawing on his imagination for a group of
medieval houses to represent the market-place at Rouen,
procures a large photograph of the actual locality. This, by
means of the oxyhydrogen light, he throws upon the canvas,
the image being suitably enlarged in size. Then he follows
the outline, and has an accurate picture. The realistic effect
of scenery produced in this way is said to be wonderful.

A NEW ELECTRIC PIRE ALARM AND BELL PULL.

The annexed engraving (which we select from Les Mondes),
represents a new and simple fire alarm apparatus, which,
when acted upor by heat, causes an clectric bell to ring, and

which may ordinarily be employed in liou of the common
press button.  In houses and hotels where electric bells are
altogether used for purposes of communication, this little
device provides a fire alarm wherever a bell-button is located,
the locality of the fire being, of course, indicated by the pro
longed ringing of the bell. '

angle. Tho more dilatable metal being thus placed outsido,
tho tendenay of tho plates on becoming heated is l.n ourve
inward, and thus contact is established at the summit of the
angle, the current passes, and the gong, elsewhere located,
sounds.

In the vertical axis of the supporting plate slides a rod,
1o the lower ond of which a ring I¢ attached, and to the
upper end of which is secured a metallic index, which,
when the rod is pulled down, comes in contact with the
elastic plates which are separated otherwise by an ebony band

Il
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STEAM CAPSTAN FOR MINING PURPOSES.

on the rod. This movement {from up, down), is effected by
an ordinary bell-cord attached to the ring, and a spiral
spring serves to carry the rod back to its normal position
after the pull has ceased. The apparatus may be adjusted
so as to be very sensitive, and yet it cannot be put out of
order by hardpulls on the cord. The setserew shown on the
right, touches one of the elastic plates, and so adjusts it with
reference to the other that contact between the two will occur
at any thermometric degree of heat. A needle fixed on the
head of the screw traverses a dial on the inclosing box of
the apparatus. It is merely necessary to set the needle to the
graduation in the dial corresponding to the degree of heat
at which an alarm is desired, This ingenious device is the
invention of M. Gaulnier, of Paris.

—i

To Obtain the True Meridian.
In all of the recent works on surveying, it will be found
that Alioth, the first star in the handle of the Dipper, is des-
ignated as being directly opposite the pole, from Polaris, the
north star. There was a time when such was the case, but
now it is far from being correct,
The first published account of this method which we have
heen able to find, is in a revised edition of Abel Flint's work
on surveying, published in 1833, which states that this
method was communicated to the compiler, with permission
to publish, by Moses Warren, of Lynn, Conn. It appears
that this mode of reckoning had been in use among survey-
ors for some time previously; but we have not been able to
find by whom or when it originated.
In 1800, Alioth was opposite Polarig; but a retrograde
movement of the latter, of about 20' 4 year, has caused
Alioth to be, at the present time, 25" ahead and brings Mizar,
the second star In the handle, within 6 of being opposite to
the north star; so that, in fifteen years more, Mizar will be
exactly opposite, Polaris is on the meridian 25’ after Alioth
has passed the perpendicular, and 5’ before Mizar reaches it,
C.

o & R —

Printing Photographs on Glass,

M. Siegwart, in the Polytechnisches Journal, directs the
operator first of all to secure an imnge by means of gum,
honey, ete., and bichromate of potash, sod to dust this hygro-
scopic picture with red lead powder. The red load imngo is
then burnt in; and the more soluble lead glnss thus obtained,
Is treated with concentruted nitric acid, whereby o dull,

white image is produced, which may be viewed as a trans-
parensy,
— O

Hang up the Lantorn,

A plate of metal, secured by three screws to the woodl
work or wall of the room, recelves the conducting wires
from beneath and st the base of two metal columns, To
the latter are attached two thin elastic plates of metal, which
form an scute angle with each other They are prolonged

No one should ever place a light or lantern on o barn-floor,
or on o shop-floor where there are shavings. It is a very
casy thing to upset u light 8o placed, and the result is likely
to bo the conflagrtion of the building. Tt is much more
prudent to place hooks here and there about the premises,

upward by a sheet of stee]l which covers them outside the

and have it understood that they are sololy to hang the lun-

tern upon, and that other things must be kept off them, An
unprotected light ghould not be allowed In n burn under uny
clreumstances.  If the kerosene lamp had been hung up and
not placed where a cow could kick it over, the burning of
Chicago, and the consequont loss of millions of dol)nra,
would not have happened.
— 4 Y —
THE WILLES AND ROWE LIGHTNING DUMPER,
Wo illustrate herewith a new dumping bucket, which s

excellently suited for loading and unloading carts and other
vohicles, vessels, ote., when the
pame are used for transporting
any substance which may be
dumped without injury, such as
earth, stone, coal, and grain.
The invention will also be found
useful in building operations, for
handling mortar and conerete,
It consists of a receptacle, trian-
gular in section, and shaped
cither as shown in the engrav-
ings, or in forms slightly modi-
fied therefrom. This is sus
pended by a looped bail from
the sides, as shown. One side,
A, Fig. 1, is secured to a rod
which ertes apertures in the
adjacent ends, so that said side,
A, is pivoted or hinged above so
as naturally to swing open, and
thus ullow the contents of the
vessel to escape.  To the middle
of side A, is pivoted a bar, B,
the motion of which is limited
by long keepers, and the extrem-
ities of which, when the side 15
closed, fall into hooks on the
ends of the bucket. One of
these hooks turns upward, the
otlier downward, so the bar, B,
by being simply turned on its
pivot, becomes engaged with
them. It may then be fastened
(so as not to be dislodged by any
chance shock), by a pin passing
through the bill of one hook, as
shown at C. Of course, while
the earth, etc., is in the bucket,
the side, A, is kept closed ; but
when it is desired to dump the contents, the pin, C, is re-
moved, the bar moved out of the hooks, and the side, A, is
at once forced open by the weight of the material above it,
which is thus discharged.

In the bucket shown in Fig. 2, a partition, D, is used in-
side the swinging side, A, so that the orifice made by the
opening of the latter is thus rendered smaller.  This arrange-
ment is best suited for buckets used for sacking grain,
where the discharge is made into a comparatively small
aperture,

Patented through the Scientific American Patent Agency,
December 5, 1876.  For further particulars relative to sale
of State and County rights, address Messrs, Willes & Rowe,
care of C. W. Stuyner, Attorney, Salt Lake City, U, T.

New Investigations on Ruthenium,

M. Saint Claire Deville hus recently noted that hyperru-
thenie acid (Ru 0)), when heated to sbout 212° Fah., ex-

plodes violently, disenguging immense quantities of ozone.

The same occurs if the metallic acid is placed in u very hot
flame; and the fact is the more triking us it is well known

that, under ordinury conditions, « temperature of from 818°

Lo 414" is necessury in order thut ozone may be disengaged.
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Tt would hardly be Imagined that paper boxes form the
‘basls of an Industry of suflicient magnitude to warrant the
invention of costly and elaborate machinery; but if the rea-
der will call to mind the thousands of uses to which theso
receptacles are now put, and further, that their employment
is constantly Increasing, it will be evident that a quicker
means of production than hand labor has long since become
nocessary. Ifuny one ever writes the history of paper hoxes,
he will find that, during the last three yoars, they have found
a variety of now uses,  Confectioners have almost abandoned
the time-honored cornucopia for holding candies.  Oyster
saloons hang out the seductive sign: *“Take home u fry in
a box;” and even “stows" are now transported in cylindri-
cal boxes of thiok waterproof paper. Ice cream frozen hard
and packed in puper boxes, is sold in the lobby of the opera
and taken home from the confectioners, in place of candy, to
the little ones, Retall dry goods dealers have lately adopted
the box wherein to envelope small articles; and instead of
becoming loaded with bundles of varying sizes, the “shopper”
now carries her purchases in neat cases suspended by ribbons
from the arm. The grocer ingeniously conceals a bottle in a
‘case, which the purchaser tukes with him unsuspected by the
passers as to its contents, Besides, boxes, as Mr. Darwin puts
it, have “differentiated.” The old wall paper covered band
box has become practically extinet, like the dodo, and in-
stead, we have a neat light case, square or conical in shape,
and stiffened with wood or wire. Look at the ingenuity ex-
pended in making paper collar boxes look like something else.
Fig. 1.

: 7

jil

Paper Boxes,

Some of them are in the shape of miniature Swiss chalefs;
others resemble dressing cases and have looking glasses and
pincushions within. Hair pin boxes furnish a field for simi-
lar endeavors; and jewelers' boxes are often marvels of deli-
cate paper and velvet lining.

In Fig. 1,which we take from Knight’s “American Mechani-
cal Dictionary,"* is shown how some of the different forms
of boxes are made. In producing a pill box, paper from a
coil is wrapped around a former, making a cylinder of a
thickness depending upon that of the paper and the number
of plies. The inside surface of the paper is coated with
paste, and thus the joint is made. Such boxes are comple-
ted by pushing a disk of paper into the cylinder. The lid
is but a shallow box, a trifle larger. Such boxes are also
made by coiling & wide sheet of paper on a mandrel in the
manner deseribed, and then cutting it into lengths as desired.
Lids are made in the same way. Colored boxes are made by
an outer ply of colored paper. Buch boxes are also made by
machinery. In one mode of covering, the strip which is to
cover the cylindrical portion has gored margins, which lap
over upon the bottom of the box or the top of the lid, asthe
case may be, and match together.

Boxes are also made from a roll of paper, which is bent |

over Into shape, cut off, the bottom folded in against a for-
mer, the contacting portions being pasted in transitu: also of
paper or pasteboard cut from the roll, shaped, and secured
by rivets or staples, and also from blanks of the required size

*Publisbiod by Mossrs. Hilrd & Houghton, New York city,

Seientific Amevican,

and shape, the machine taking them from the plle, shaping
and fastening the parts togoether, as will bo deseribed further
on., a a'are, respectively, a blank and a box made there-
from, the seale of the latter being enlarged somewhat, With
the exception of two slight gores on the edges of the lid
flap, no portion Is wasted. Bome portions of tho box are
double and others treble. Parts secured by paste or rivets,

Fig. 2.

Hatfield's Paper-Box Machine.

b ¥ & show a round box and the metallic fastenings which
hold the lapped portions. ¢¢’are the plan of the pattern
and the folded box with a tuck and keeper. d @' illustrate an-
other mode of shaping and folding. ¢’ is still another, with
a lapping lid. g ¢, a paper box with dovetailing angles. A%/,
the plan of a blank agd the box made from a similar larger
blank. ¢ isa box made from a circular blank, cut on the
principle of ', but of larger size. jj'j”j", Heyl's box, whose
overlapping pasteboard flaps are secured by rivets.

Beamless paper boxes, lnmp shades, hats, and other hollow
articles of paper, are made upon formers which are dipped
into the pulp; the latter collects on thereticulated surface by
means of a partial exhaustion of the air from the interior of
the former, the air being withdrawn through an elastic pipe
communicating with a bellows or cylinder.

The water being drawn through the perforations, a film of
Fig. 8.

pulp adheres to the surface of the former, which is then
raised from the vat, and, the coating of paper pulp being re-
moved and dried, forms a seamless article which requires no
further manipulation for most ordinary purposes, but for or-
namental uses may be covered wholly or in part with a se-
cond coating of colored pulp, and embossed or otherwise or-
f namented by stamps, swaging, or perforation.

Fig. 4.

Jaeger's Papers Box Machine.

Figs, 2, 8, and 4 are machines for making boxes from the
| roll or from blanks of paper,

l

' HATFIELD'S MACHINE,

| Fig. 2 is designed for attaching the bottoms to cylindrical
| paper box bodies previously formed by another machine.
{ The shaft, a, Is hollow, and through it works a spindle, ope-

rated by means of o hand-lever, o, and carrying o fixed head
or disk,

On the end of the shaft, a, is an expanded bead, d, foff’wd
In segments, which are pushed radisly outward by links
operated by s lever and arm,

Sl o tube containing the bottoms of the boxes ; these are
pressed by the follower, g, kept in contact therewith by a
cord and welght, & ; { Is o plunger cut-off by which the
bottoms are pushed down one by one Into contact with the
follower, k. This is advanced by u lever, 7, operated by the
hand-lever ¢ through the medium of the rod, m; o isa treadle
connected by cranked arms and rods to the rock-shaft, p, of
the lever, 7, and to the arm of a lever having a divided head
in which a roller is journaled.

The head, d, is rotated by the pulley, 7, on its shaft, and
the treadle depressed ; this throws the roller out of contact
with the expanding head, ¢, and also partially rotates the
rock-shaft, p, throwing the latch, /, into position to engage
the plunger-rod, k. A box-body is slipped over the expanded
head, which is then expanded. The lever, ¢, is depressed,
thrusting out the disk within the expanding head and bring-
ing it into position to receive one of the bottoms which has
been pushed down by the plunger cut-off, & By an upward
movement of the lever the box-bottom is pushed into contsct
with the disk, which, by the same movement, is withdrawn
and brings the bottom into contact with the box-body on the
expanding Lead ; o slip of prepared paper, pasted on one
side, is applied to the junction, the treadle is released, bring-
ing the roller in contact with the side of the box, the rotary
movement of which winds the strip around it, where it is
fixed by the roller and vibrating fingers on an eccentric,

GATES' MACHINE,
shown in Fig. 8, is for making rectangular boxes. The
paper web from the roll, a, passes between the rollers, b e,
by the upper one of which paste from the trough, d, is
applied to its edges. It is then carried forward by the
feed-rollers, ¢ 7, and the necessary slits cut by a vertical-
ly reciprocating cutter, after which it is subjected to the
action of a plunger, 4, which shapes it by forcing it within
one of o series of moulds, 7, on an endless chain, ¥, advanced
intermittingly by a pawl, /, operated by an oscillating lever
from the driving-shaft. The boxes are carried around by the
endless chain until they successively arrive in a sufficiently
dry condition at a point over anaperture, where
they are forced out of the molds by a vertically
reciprocating plunger, w. Fig. 41is
JAEGER'S MACHINE.

In this an address or label is imprinted and the
box cut out and formed at one continuous ope-
ration. The paper passes first between the im-
pression roller, a, and the type-roller, 4, whichis
supplied with ink from the trough, ¢, by inking
rollers, d.

Circular knives and creasers on the roller, g,
cut it into the shape shown on the plan view during
its passage between that and the roller, . Paste
is applied to its edge by the rollers, & /, in con-
nection with a smaller roller not shown. Pro-
ceeding onward, two of the flaps are turned up
and secured by pivoted wings, m n, the other
two being similarly treated by other wings, leav-
ing the end flaps to be folded in by hand.

——mel - O Pps
The Reproduction of Steel Engravings by
Photography.

The photo-engraving process has lately been
brought to & wonderful degree of perfection.
Not content with reproducing the coarser lines of
wood-cuts and pen-drawings, the Photo-Engrav-
ing Company of this City have recently prepared
plates from fine steel line engravings. The result is certain-
ly remarkable. Several impressions now before us, printed
on heavy paper, present a depth of color, crispness and
brilliancy of line, and absence of blur, which would enable
them to be readily mistaken for impressions from the origi-
nal steel plates by any but an expert eye.

This is not the first time that attempts have been made to re-
produce fine artistic work in a similar way ; but the preced-
ing efforts have not as a rule been satisfactory, inasmuch as
the qualities above-noted, which constitute the valuable cha-
racteristics of an engraving, have not been reached. The
public may congratulate itself on work of this kind. We
sadly need art education in this country ; and the populariz-
ation of admirable artistic productions, by placing accurate
coples within reach of straitened pockets, is well calculated
to foster a healthy and valuable taste for art.

- ——eer—
A Safeguard Against Rats,

Rats are accomplished rope-walkers, and are able to make
their way even along very small conds, Consequently so
long as they can mount upon the lines, nothing edible sus-
pended therefrom is safe from their attacks, A correspond-
ent of the Boston Journal of Chemistry uses wires, upon
which circular pieces of tin are strung, and hangs his meat,
grain, ete,, between the tin pieces. The rats cannot pass the
tin circles, because, as they attempt to climb over them after
walking out on the wire, the pieces revolve.

Dyemxa Liont nose.—For 22 1bs, fabric, use 10} ozs. ox-
alic acld, 5} ozs. tin crystals, § oz, cochinecal. Boil, cool,
onter and dye at a boil.  Both dark and light rose shades are
much better produced with eosine, For dyeing chamois on
flannel, dye as for light rose, and add for 22 Ibs, fabric,
from 4 to § oz, flavin, according to shade,
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IMPROVED ICE CREAM FREEZER. on the projecting lug on the cross-bar beneath, so that, by ‘ Among the advantages claimed is, that long and slender logs
y stretehed | may be sawn without difficulty, as the foreo is equally ex.

i : i TOW N 1 ades is quickl
L shinery, it s always found | turning gaid sorew, the pair of blades is quic ' :
In making i“cm‘fmmwjimoznl‘: 10 lr"ml l:w rn':m with The reverse direction of the teeth of alternate saws is ertedd from above and below. Owing to the absence of Jar-
nmmddll.!“l:::(;.he'nll ;.uf‘llil:lo:'fmrlng and at the same ing, tho speed may be increased ; and the strain on the
a o by A ‘ commien, &

. frames being lessened, the latter may be much lighter in
Y lation. In ma- g
time secures a smooth and uniform conge The inventor informs us that, by this ma-

out,
plainly shown in the engraving, all the teeth being of course
turned toward the front of the machine.

A shaft, journaled in the bed-piece, carries, at each end, | construction.

zing cream on a large scale, itis desirable ; | .
:‘:llr:;yi’l:;"?:gbfd“m' ““"’mn‘il‘f‘:“ and the closer the | similarly armanged double cranks, C, the wrist ping of which | chine, he can saw 2,000 feet in 10 hours with the same
o s tho ! are wd dismetrically opposite cach other. D are rods!power that is required to drive n 52-inch circular saw, and
1 tates the movement imparted by the fare plac ed ¢ \ :
action of the paddle imi I y that a saving of 20 per cent. I effected over the 5

s apparstus illustrated . k .
hand, the better. In the apj latter in saw kerf and slabs.  The width of the

herewith, the above is sccomplished by simplo
mechanism; at the same time, there {s improved
machinery for rotating, and scraping the interior
of the fr.cczing can, the whole being so con-
structed that a large quantity of ice cream of ex-
cellent quality may be quickly produced by s
small expenditure of power.

The machine consists of ice tub, can, scrapers
to remove the cream from the sides as it freczes,
the paddle, and the lid. The tin scrapers, at-
tached at A, are bent to conform to the shape of
the can, 80 a8 not to bear hard on tho metal and
thus serape off the tin,  The paddle, B, is a bar
of galvanized iron, having a tin blade |\ml(-cl.ul
by & wooden point. The lid is of iron or tin,
with apertures at the flange, so that it may be
placed over the scraper supports. The cream,
being suitably prepared, is placed in the can, and
the tub is filled with ice and salt. The scrapers
arc inserted in place and the lid is attached. In
the side of the tub is cut a recess, through which
a pinion on the vertical shaft, C, enters, and en-
gages a circular rack on the can. When these
parts are brought into gear, the tub is held in
place by the pin, D. The vertical shaft, C, is
now rotated by bevel gear connected with the
main horizontal shaft, which last is turned by
the crank shown. The can is thus revolved
until the cream becomes quite thick. The pad-
dle, which is secured to the disk on the left, is
now thrown into operation by the lever, E, on
moving which gearing connected with said disk
is engaged with gearing on the main shaft. The
oscillations of the paddle are continued until the
cream becomes stiff and hard. The can is open
during the entire operation, and hence its con-
tents are always under the eye of the operator.
The inventor states that a boy of 14 years alone can
easily make 80 quarts of ice cream at a time

kerf of each saw is only one-third that of a eir
cular saw. He further states that a machine
heavy enough to saw a 8-foot log, will saw
equally well three 1-foot logs simultaneously,

Patent pending through the Scientific Amer-
ican Patent Agency. For further information
relative to sale of rights, ete., address its in.
ventor, Mr. D. J, Marston, Amesbury Mills,
Amesbury, Mass,

— el D G ——

A Valuable Opportunity for Inventors,

The object of the French Société d' Encourage-
ment pour U Industrie Nationale is indicated by its
name. It was founded in 1801 for the purpose
of fostering improvements in all branches of
French industry ; and to that end it causes all new
inventions or processes submitted to it to be ex-
amined by the ablest scientists, and reports pre-
pared, which are published in its monthly Bulle-
tin of proceedings, The society anwards medals
and money prizes for inventions of superior value,
and distributes medals and other honors to ope-
ratives in manufacturing establishments who
become distinguished for good conduct and abil-
ity in their trades. Lastly, it furnishes the
workman who has conceived a valuable inven-
tion, with the means of developing and patent-
ing the same, and of paying the subsequent taxes
imposed by French law ; and it also extends aid,
pecuniary and otherwise, to inventors who, by
reason of age or infirmities, become unable to
support themselves. The society is under Gov-
ernment control, and directly under the super-
vision of the Minister of Agriculture and Com-
merce. It derives its means from bequests and
foundations, subscriptions of members, Govern-
ment subsidies, ete., and it extends its aid to in-
ventors and workmen wholly gratuitously.

v oeew - nst

without assistance. The cans may lold from : We review the features of this very admirable
12 to 40 quarts, and there is no churring of the DEXTER'S ICE CREAM FREEZER. institution thus in some detail in order that the
cream into butter by this apparatus, which may : nature of the offers which it has lately made to
be operated by steam, if desired. : which connect the pins with studs that project from the |all inventors may be fully understood. These offers are em-
Patented through the Scientific American Patent Agency, | oates By this ingenious mechanical device, the cranks im- [ bodied in a recently published programme of prizes and
August 15, 1876, For further information relative to build-| 1y 45 they rotate, a reciprocating motion to the gates. medals to be competed for and to be awarded during the
ing machines on royalty, etc., address the inventor, Mr. C. | " ppe caws that cut down are overhung at the top, while | years 1877 to 1882 inclusive. The programme was prepared
L. Dexter, 245 South 15"3 St:‘ectLPhilndclphin, Pa. those that cut up are overhung at the bottom, so that there | by committees of scientists of the highest ability, and it em-
IMPROVED PORTABLE GANG SAWMILL. is always a clearance for either set. They are also so ad- | bodies suggestions for forty-two inventions and discoveries

In the machine herewith illustrated, a series of vertically | justed that the front part of the cuts comes even in line, 'which are needed, with some few exceptions, as much all

reciprocating saws cut, simultaneously, a
number of boards from a log. Tt will
be remembered that the old form of
gang saw embodies but a single gate,
the saws in which, of course, actupon
the log only in one direction. In the
present  apparastus, two gates are em-
ployed, each carrying a number of pairs of
saws, the pairs in one gate being arranged
in alternation with those in the other. The
teeth in the alternate saws in each gate are
oppositely directed, so that one set of
saws is always acting during each part of
the stroke, The gates counterbalance cach
other, and in this way, it is claimed, the
troublesome springing and trembling of
the log (which often occurs when a single
gate is used), are entirely avoided. An-
other new feature is found in the reversed
blocks, which are fitted to notches at the
ends of the saws, and by means of which
the distance between the saws is regulated,
Screws passing through said blocks are
provided for tightening the blades. The
log carringe is constructed in the usual
way, and is provided with head blocks and
dogs for engaging the log between ench
pair of saws, 80 that the latter may run
completely through the log and leave no
stub. The feed motion is adjustable s to
rate of feed, and the usual friction appara-
tus s provided for carrying the carriage
quickly back.

The important feature of the machine
lies in the arrangement of maws, The
two gates, A and B, are gimilar, and both
slide upon ways in the main frame, On
the cross-bars of the frames are projecting
studs, which support the saws ; each pair
of blades is connected at the bottom by
means of & pin, which is drawn against
the under side of the stud by the straining
device. The latter consists of a reversed
block, the lugs formed on which are fitted
1o notches cut in the edges of the saw. A
screw pusses through the block and bears

over the world as in France in particular.
- . The sum of $21,000 is offered in prizes. It
ﬂ will be perceived, however, that the in-

trinsic value of the awards is the least in-
centive, and that a much greater induce-
ment is offered by the fact that the success-
ful inventor in any one case will receive
the indorsement of the society, and will
have his production placed before the
French people, indeed before the whole
world, in a way that is likely to secure its
substantial success and create a ready mar-
ket for it everywhere.

The list of inventions required is much
too long for publication bere; and in this
connection we can only state that it calls
for a new domestic motor, a light weight
steam engine, new alloys, new utilizations
of minerals, and waste substances, new
modes of preserving meat, and so on
through the several departments of science.
Prizes range from $1,200 to $100 for each
invention, and in some cases, inventors
will be assisted during the progress of their
investigations. We shall publish the whole
programme in the SCIENTIFIO AMERICAN
SuppLEMENT, giving the names of the in-

to each, and the period by which each
must be ready for entry for competition.
To each requirement is also added a brief
review of the conditions which render the
invention necessary, and a host of valuable
suggestions, pointing out what means are
now available for the work, and in brief,
giving just such hints, from those familiar
with the particular industry referred to, as
will enable the inventor to set about his in-
vestigation inan intelligent manner. The
programme will extend through three num-
bers of our Suppremext, beginning with
the issue of the present week, No. 58.

— = - = = = — X,
Tk ceNTRAL spire of Rouen Cathedral,
MARSTON'S PORTABLE GANG SAWMILL, France, has just been completed. It is

492 feot high, and is of cast iron,

ventions desired, the prize to be awarded °




A COLOSSAL AQUARIUM,
M. Toselli, whose ingonfous grappling irons and other
marine apparstus wo have frequently described, has de-
vised an ingenious and novel plan for exhibiting his inven-
tions under conditions of actunl use, and in connection with
a mammoth agquarium to bo erected at the Freneh Intorna-
“tional Exposition of 1878, e proposes to crect a circular
iron edifice, some 82 feet in height, by 60 feet in diamotor,
In this will be o huge tank, which will be furnished with
rocks and marine vegetation, and will contain a large
number of fish of all kinds. On the sides of the tank, are
to be inserted powcerful lenses, and the annular space be-
tween tank and building will be divided into galleries, so
that visitors in each gallery may look through lenses and
thus view submarine life at various
depths, In the tank will also be
placed M. Toselli’s submarine mole,
& curious invention somewhat analo-
gous to the diving bell, but which
carries its own air supply and is ea-
pable of locomotion and also of illu-
minating the water in its vicinity by
means of the electric light. After
viewing the descent of thisapparatus
from the upper gallery, the visitor is
to be conducted to the gallery next
below, This corresponds to a de-
scent of about 10 feet below the sur-
face, at which point the water still
retains its blue color. On the next
floor below, a depth of 22 feet is
reached, and here the water becomes
green, the summits of the rocks on
the bottom become visible, and the
motions of the huge fish can plainly
be followed. On the lowest floor,
the visitor will be able to see the in-
terior of the submarine mole as it
rests on the bottom, and at the same
time will view the sponges, corals,
and other inhabitants of the ocean
bed illuminated by the electric light,
M. Toselli will occasionally wreck
a small vessel loaded with ten tons
or so of stone, allow her to sink and 3
then will raise her again by a new
automatic apparatus, which he calls
the air-hydric chain. Visitors will also be carried down in
the submarine mole, which is large enough to accommodate
four persons. The general construction and disposition of
the tank and galleries will be understood from the annexed
sectional view of the building, which we extract from the
Reovue Industrielle.

O

A Cunning 0ld Fox.

A farmer near York, Pa., says the Daily of that town, re-
cently set a trap to catch a fox which was making severe
depredations in his hen roosts. At each of fourteen succes-
sive visits, he found the trap sprung, a stick of wood be-
tween its jaws, and the bait eaten up. The circumstance,
8o often repeated, surprised him. There were no other tracks
to be seen but his own and those of the fox, and who sprung
the trap was a question that puzzled him sorely. By con-
tinuing to rebait his trap he hoped to catch the author of the
mischief. On the fifteenth night he found a fine old fox
hung to it by the nose, and in his mouth was a stick of wood.

e
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THE TOBACCO PIPE FISH,

In the remarkable tube of fishes known to zodlogists as
Jistularide, the snout is greatly prolonged as in the centriseide
or spike-bearing fishes, and it bears the mouth at the end of
a long tube. The body is long and snake-
like, and there is no long spine to the
dorsal fin. One of the most singular
members of this family is the tobacco
pipe fish shown in our engraving ; it is
found in many parts of the tropical At-
lantic. The body is without scales, and
the tail fin is deeply forked, the two
central rays being sometimes united and
prolonged into a lengthened filament, and
at other times being separate, but still
elongated. The outer edge of the tube is

THE
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argillaceous sandstones, the conl formation, cte, (}uh_lvul
crystuls of gigantio dimensions have been found In the Cor
nish mines, England, the island of Elba, and elsewheoro,
Nickel, cobalt, thallium, and copper sometimes replace a
little of the iron in the pyrites, or olso ocour ns mixtures
and, in auriferous districts, gold is somotimes present: dis-
tributed invisibly through it. Yellow and white or mugnetic
(marcasite) iron pyrites are dimorphous forms of the bi-
gulphuret of iron (e 8,); the first named is the most common
of crystallized minerals. When In the form of minute
seales it Is very often taken for gold, although it is consider-
ably lighter in color. Tt is nearly as hard na flint (from 6 to
0.5), of n pale brass yellow, nearly uniform in color; it is
brittle, and gives out fire when struck with steel. Tt is re-

~>\\\‘

presented by the formula FeS., and consists of sulpbur 53.3,
iron 46.7, parts in 100. Iron pyrites are chiefly prized as a
source of sulphur, for making sulphuric acid, alum, Spanish
brown, and copperas (sulphate or iron); and immense quan-
tities of it are used in the arts for dycing, etc. The sulphide
is subjected either to a process of roasting or to slow oxida-
tion (fermentation).

In Nature, pyrites readily change to sulphate of iron by
oxidation, some sulphur being set free, also to limonite (on
the surface), brown clay, ironstone (sometimes in concretion-
ary nodules of brown and yellow ochre), and afterward
throughout by the action of soluble bicarbonate of lime,
which carries off the oxidized sulphur as sulphuric acid, with
which the lime forms an almost insoluble salt.  This salt is
gypsum, the source of plaster of Paris, The limonite changes
to red oxide of iron.

If a small fragment of pyrite be placed in a small narrow
glass tube, closed at one end, and gradually heated over a
spirit lamp, or in a Bunsen flame, a rapid decomposition will
ensue; and the cool portions of the tube will immediately be-
come encrusted with a sublimate of yellow sulphur. If,

after subjecting the test fragment in the tube to the influence
of the hot flame for a few minutes, and removing it from the
tube by breaking the glass, it is presented to o small magnet
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times been employed as jewelry. It forms very beautiful
ornaments; but the polished surfaces do not hold their Justre
and brillinney very well, unless protected by o fllm of varnish
from contact with moist afr, The compound i8 not worth
working for its iron,

Thin paerdo gold, from its wide dissernination throughout
the earth's erust, has caused more high-flown hopes and dis-
appolntments than any other minerul known to Science.
From what has been said, it is obvious that the most element-
ary acquirements in the sclence of chemistry or metallurgy
would suffice to dispel at once these delusive hopes. By the
use of the true philosopher's stone, applied chemistry,
thoughtful and enterprising investigators have at last suc-
ceeded in transforming even the common pyrites into gold,
by extracting the useful constituent,
sulphur, In view of the deceptive
and pretentious appearance of pyrites
to the eye of the unlearned, it has
been well said that no more appro-
printe title could well be attached to
the mineral than that by which it is
most commonly known— *“fool’s

gold."”
——— e —————

Curlous Inter-Fertilization of
FPear Trees,

A curious instance of natural
mingling of species recently came
under our notice, which offers a
valuable hint to fruit growers. In
an enclosure some 50 feet wide by
150 feet long were sct out, about
nine years ago, a number of pear
trees. Several varieties were in-
cluded, notably the Bartlett, Shel-
don’s, Flemish Beauty, and other
fine species, together with three or
four trees which bore coarse, late
ripening winter pears, scarcely fit
for anything but cooking purposes.
ATl the trees bore abundantly ; and
until the sast two years the pears of
each wvariety showed no change.
Recently, however, and in a more
marked degree during fast summer
than during 1875, it was found that
all the fine pears were slowly be-
coming of a single hybrid species, or
rather series of modifications, of the winter pears. The
Bartletts especially are showing the characteristics of the
winter pears in a remarkable manner, and the “ puckery™
taste of the latter is especially observable. It is curious that
the active part is taken by the winter pears in influencing
the others, while they themselves, as vet, show no modifica-
tion. The question is, how could the winter pear exert this
predominating influence, not only over the trees in its imme-
diate neighborhood, but over others at the opposite end of
the enclosure. It is, of course, probable, that while the
trees were in blossom, the pollen of the winter pear flowers
was transported to the flowers of the other trees. The phe-
nomenon is in any event doubly suggestive : first, in that it
is an instance of a new species being gradually formed
by the action of Nature ; and second, in that it indicates to
fruit growers the danger in placing fine pear trees in proxi-
mity to those of inferior variety.

— A —
Human Leather.

The question is whether, in this age of utilization, we are
going to allow the bodies of the dead to remain unutilized.
Although the majority of mankind will doubtless prompily
dispose of this not over agreeable consideraiion by an un-
equivoeal affirmative, two shoemakers in this city think
otherwise ; and they exhibit a handsome
pair of boots made from human leather
in support of their views. The skin was
furnished from the front and back of a
dissecting room subject, who had died
suddenly from accident, and upon whom
decay had not yet begun to act. It was
placed in a solution of hemlock and whito
oak barks, and, after the tanning, which
lasted three weeks, emerged in the shape of
a soft, pliable, light brown leather, like
fine calf skin, but more porous. The

either smooth or very slightly notched.
The color is greenish-olive and the upper

L A

available skin on a good sized man, says
these progressive Crisping, will make the

parts of the body are marked with blue
streaks and spots. In some specimens
of this curious race, the back takes a red-
dish brown hue.

— .t —

Xron Pyrites—**Fool’s Gold,”

The name pyrite is derived from pur, fire, and originally
referred to the sparks produced by friction with steel. Pliny
mentions several varicties of pyrites, and among them there
18 a kind resembling brass or copper ; this was, in all prob-
ability, the substance now known as pyrites, But with it
were confounded copper pyrites (chalcopyrite), marcasite,
and pyrrholite, none of which produce sparks.

Pyrites occur abundantly in rocks of all ages, from the
oldest crystalline to the most recent alluvial deposits, Tt
usually occurs in small cubes, but sometimes in nodular or
conereted masses, often radinted within, It is found both
stalactitic and amorphous in form and veins, in clay-slate,

or vertically poised compass needlo, 1t will be found to have
hecome possessed of strong magnotic properties.  Thisis due
to the artificial formation of magnetite (lodestone), u com-
pound containing both the protoxide and sesquioxide of iron,
If a fragment of pyrite be subjected, on o plece of charconl,
to the inner flame of a blowpipe, the blue flame of burning
sulphur will be readily recognized, accompanied by the pun-
gent and characteristic odor of sulphurons aecid gas, which is
evolved in large quantity from the burning sulphur, The
residue, like that in the former experiment, will be fouud to
be magnetic; but if subjected for o moment to the outer top
of the flamc it will lose this property, and become completoly
converted into the red or anhydrous sesquioxide of iron,
Polished plates of the coneretionnry varioty, ns woll ug the
small, perfectly formed cubical erystals of pyrites, have at

legs and uppers of two pair of bhoots after
allowing for reasonable waste. This is the
second utilization that has been proposed.
Tho other was to eremate the bodies in gas retorts, and to
convert the volatile matter into illuminating gos, and the
hones into phosphates.
— B —
Asphalt Tlles,

Atthe Bavarinn Industrial Musenm there has recontly been
oxhibited a new kind of flooring tiles made from x\spl;nn, in
a very simple way. The drawing of the intended design is
first made on coarse heavy paper. Then it is covered with
bits of china and glass, so us to form amosaie, Lastly, a bor-
der is made to the sheet, and lquid asphalt is ponred upon
it. After the whole has been covered, the paper is taken
away with cold water, and the tilo is finished.  This flooring
i said to be handsome in appearance, and to resist dump for
un indefinite period of time.
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(Lontinued from first page.)
induction valve must, both at the time of opening and clos-
ing, Lo very quick, otherwise wiredrawing inovitably takes
place, and this will be evidenced in the rounded corners at
each end of the steam line, on the indicator diagram.

1t is inberent in simplo high pressure steam engines that
the power imparted to the driving shaft be varinble; because,
if we disregard the question of cconomy, and permit the

steam to follow the piston during as large s portion of its |
stroke as possible, the necessity of having a free exhaust, os |
pecially with a high piston speed, demands that the exhnust |

valve shall open freely before the completion of the piston

stroke: whileif, on the vthor hand, we nse the steam expansive- |

ly, the pressure upon the piston (and hence the power com- |
municated by it) decreasos from the moment that the indue- |
tion valve closes until the end of the stroke: in other words, |
during the wholo term of the expansion. It is also found in
practice that, oven under the most favorable of conditions, |
the load driven by the engine is variable, and it becomes,
therefore, a somewhat complicated problem to dovise a me-
chanfonl movement that shall sacrifice none of the qualities
casential to provent the wear and tear due to quick motions,
that shall establish between the duty and the steam supply to
the eylinder are always equal ratio, and which shall, at the
gamo time, maintain o uniformity of engine speed notwith-
standing variations in the amount of the duty and in the boiler
pressure,  In this connection, it may be borne in mind that
the varintion which may take place in the load of the engine,
after the steam supply has been cut off and during the term
of expansion, is an element tending to vary the speed of the
engine. Nor can this element be counteracted or compensa-
ted for, except during the period of admission in the next
stroke of the piston, The method which, by common con-
sent, hag Dboen adopted to secure cconomy and regularity
of speed, notwithstanding these disturbing olements, is to
s0 nttach the governor to the induction valve that the ac-
tion of the former is communicated fustantancously to the
latter, the valve being opencd by a positive motion and closed
by the action of the governor.

We present in the accompanying engravings views of the
Brown engine; and the means by which the before described
functions arc performed in this engine, may be thus briefly
deseribed: In Fig. 2 is shown the valve motion. The steam
and exhaust valves are griddle valves, which ensure a large
arca of opening in proportion to the amount of movement,
and give free ingress and egress to the steam; and this it is
which, together with the quickness of the valve movement,
secures the sharp admission corner and the freedom of ex-
haust shown in the indicator cards taken from this engine.
The valve seats are formed of plates, which may be taken on
and off the cylinder; and the part over which the valve trav-
els is raised so that, to true up the scats, the plates may be
taken off, and either filed or planed in a few minutes, the op-
eration making no difference to the height of the slide spindles
from the seating, thus avoiding a very common defect while
simplifying the operation.

The governor is operated by the cut gear wheels shown,
which impart a rotary motion to the shaft, A, which eperates
the governor and communicates rotary motion to the valve
shaft, B. Between these two shafts, however, is the friction
device, C, which is so constructed as to permit the shaft, B,
to be operated by hand independently of the shaft A: and
thus the valve motion may be operated by hand indepen-
dently of the cut gears, which is a great convenience to the
engineer in starting the engine. Upon the shaft, B, are the
ecu:nlrics. the ends of the straps of which connect with the
horizontal lever or arm, E; and the end of the latter extends
into the square slot in the slide spindle guide to the catch of
the tongue. It is obvious then that, as the shaft, B, revolves,
the end of the lever, E, will reciprocate vertically in the said
square slot.  Turning now to the valve stem and guide, the
.valve stem is attached 1o the guide, F, and in the slot shown
in the latter is a lorgue, G, pivoted by the pin shown in the
guide. The upper end of this tongue has a projecting catch
upon it; and beneath this catch stands the end of the arm,
E. Now the induction valye is closed when at the bottom
of its travel, and the weight of the valve and stem and the
pressure of the steam (acting on an area equal 1o the ares of
:hsv::l:e mo:(;z')( are, co'mbinud, always ncti‘ng to keep the

: tom of its travel, that is, in its normal posi-
tion; and there it remains until lifted for the admission of
steam. The manner of effecting this admission is as follows:
The end of the arm, E, acting against the catch on the up-
per end of the tongue contained in the slot shown in the
slide spindle guide, F, lifts the valve and holds it open so
long as the tongue is not tripped. The instant, however, that
the latter action takes plaee, the valve, from its weight and

| arm Is fitted. To regulate the amount of compression, it is )
| composing the valve motion are smple and plain, involving,

| The pins and bolts, as also the eyes of all pivoted parts, are
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above mentioned pin; so that, when tho rod, 18, 1ifta (through
the modium of the tongue cateh) the Induction valve, the !ur.
| ter continues to lift until the tail of tho eanteh, G, ('uxvmu;-l.mg
with the pin, II, thus tripping the tongue; and H'n.- valve in-
santly closes, roturning to its normal position.  Tho Ill‘li:lll
| of the governor, then, by controlling the position of the trip-
|ping pin, I, controls the period of steam admission, ‘thv
| movement being performed without the Interposition of eith-
or springs or “’I;iglllﬂ. Tho exhaust valves lie horizontally,
and are operated as follows: Upon the ahaft, D, are the discs,
J, which are provided with cam grooves, The rocker arm,

 carries a friction roller extending into the cam groove,
lh'«- upper arm, L, being attached to the exhiaust valvo spindle,
To compensate for the circular motion of the arm, and the
vertical movement of the valve spindle, the connection be
tween the two is made by the eye of the spindle, containing
a slot, in which is fitted a sliding dic to which the pin of the |

merely necessary to adjust the position of the disc, The parts
it will be seen, no intricacies; and they are easily accossible,

made of stecl, and are hardened. The rods, A and B, are of
steel.  The slide spindles and stufling boxes aro of brass, o
fincly fitted that they are steam tight from the fit without
the aid of any steam packing whatever; and it is stated that
some of these spindles thus fitted have run a year without
requiring any packing, The piston rod and connecting rod
are of steel; the crosshead is provided with brass gibs, which
are adjustable to take up the wear by means of the check
nuts shown. The crank pin and crosshead pin, and all the
bolts, nuts, pins, and studs about the engine, are of steel.

The workmanship upon these engines is, both for fit and
finish, of the very first order. The joints of parts fitted to-
gether cannot be distinguished, nor can the seating of the
nuts against the cylinder cover washers be defined by the
cye. The whole of the working parts are finished and have
o polish upon them equal to silver plating. The governoris
of the ordinary fly belt type, and is, for security and safety,
enclosed in o polished cast iron casing.

The indicator cards, taken from each end of the cylinder,
show the admission and steam lines to be notably perfect,
with the corners fully and sharply defined; while the exhaust
and air lines are one, at all times when the cut-off takes
place so late that the expansion curve does not pass below
the atmospheric line.

One of these engines supplied the motive power for the
Sawmill Building at the Centennial, and received the high-
est award in the form of a medal and a special judges' report.
Another drove part of the machinery at the recent American
Institute Fair, and was awarded the coveted Centennial gold
medal. For further particulars, address C. H. Brown & Co.,
Fitchburgh, Mass.
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PRACTICAL MECHANISM,

BY JOSTIUA ROSE.

SECOXD SERIES.—Number XVIL

PATTERN MAKING,

‘We need not dwell upon the half core box, which is neces-
sary for this pattern, if the branch stands at a right angle to
the body, or the full one, necessary if it is required to stand
obliquely. When the body of the T is much larger in diam-
cter than is the branch, we may joint the two in a simpler
way, which, so long as it does not entail a grest weakening
of the body, will be found more advantageous than the
method described. This simpler method is; Having found
the amount of the length of the branch necessary to allow
for curvature of the body (by the process shown in Fig, 116)

L2,

we turn upon the branch end an additional projection or
stem, as shown in Fig 124, somewhat smaller in diameter
than is the branch itself; and we then cut in the body a re
cess to receive the branch and turned stem or projection,
which recess may be either cut out with a gauge or turned
out in the lathe, the latter being, for obvious reasons, the
best method. For this Intter operation, we take a chuck
similar to that described in Fig. 58, as a cement chuck;

e —

the aetion of the steam upon the area above mentioned
closes, the movement being cushioned after the valve is com'-
pletely closed by meuns of the small dash-pot shown beneath.
It is evident then that, by regulating the eccentrics, the
valve may be given any desired smount of lead, and that the
duration of the period of admission may be varied by trip-
ping the tongue before reforred to; and this is sccomplished
by the engine governor in the following manner: The gov-
ernor acts upon the rod, N, shown In our engraving, the end
of the governor spindle being attached to a crank arm nt-

|

s

and having verified that the point and the face of the chuck

tuched to the rod, N, Upon this same rod, and immediately
behind the induction valve spindle guide, ¥, is an arm,
standing vertically and carrying a pin, H, standing horizon.
tally. Now the tongue, which, at one end, acts 08 a cateh to
the eccentric arm at the other end, protrudes from the back
of the glide spindle guide, und stands directly beneath the

run quite true, we draw n contro line across it, set the apexes
of the two 'V blocks exactly over this line, and then fasten
them. Having marked upon the body ﬂ;o centre of the
| branch, we find a point dinmetrically opposite to It upon the
'bo(ly, nnd place the body so that the steel contro point onters
{ the point 5o found at the same thme us the body rests In the

| Picces forming the courses will be the same, and

iron, or any other contrivance that will not project so s to
prevent the Iath rest (or tool rest, ns it may be more properly

| termed) from belng brought close to the work. The work

must be securcly gorewod to the chuck, on account of the
high veloeity of the lathe in turning,  To cut out the recess,
wo commence by plucing o centro bit in the baek lathe cen-
tre, and boring o hole, a8 large as conveniont and very
nearly to the required depth, A screw bit is not available J
for this purpose, for it would in many cascs be right through .
the work before there waa time to stop the lathe, which s
not usually sufficiently under control. 'We may next take
turning tool, and turn out the recess to fit the end of the
branch; and after taking the job from the lathe, we fasten
ench half of the branch by glueing and screws, In connee.
tlon with this method, there is yet another advantage: it is
that, by cutting away the body instead of the branch, it

| ronders us indifferent as to whether the shape of the body be

spherical, as in a globe wvalve, or elliptical, or even vase-

shaped: because, in this case, the shape adds nothing to the

dificulty of the job., Should it occur that one end of the T

is larger than the other, we may find the height necessary

for each of the V pieces (whereon the body rests during the 3
turning process) as follows : Draw upon a piece of board, ‘
the line, A D, in Fig, 126, which will represent the plane of !
the chuck; and let the point, €, represent the centre point of ¢
the Iathe, Then, from €, we square up the line D; und we p
set the compasses to the radius of the body of the pattern at N
the centre of the place where the branch is to be.  We take

n radius from C, and about % inch up from the line A B,

and with this radius, we mark on the line D, the point I,

IProm this point as a centre, we strike tho axes, E and F,

whose radii correspond to the unequal sizes of the pattern

where the V's are required to be, Then we draw tangents .
to each of these arcs, nnd complete the forms of the V

blocks, as shown in Fig, 127, in which half of each V block

is shown.

(™Y
v
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‘We have now to make a core box for our T; and for clear-
ness of illustration, we will make the drawing somewhat
larger than those for the T itself. Fig. 127 represents three
views of the core box; that portion which projects below the
line, at B, may be made separately, and need not therefore
be given any consideration. Having drawn the plan of the
box, as shown in Fig. 127 at 1, we draw the end and side
views, as shown at 2 and 8, and divide these latter into
courses of a thickness to suit the stuff at hand from which
the core-box is to be made. The courses may be made of
equal or unequal depth. Courses 1 and 2 are got out of the
full size of the box, while courses 3 and 4 must be of the
length of the box, but their width will differ according to
the curyature of the half circle of the core, as shown in Fig.
127, at 2 and 8; 5 and 6 will be similar to 8 and 4, and may
be marked from them. All these picces must be planed to a
true surface and glued together, each course being allowed
to dry before the next one is put on; but for greater expedi-
tion, nails, in addition to the glue, may be used, in which
case care must be taken that they do not come so close as to
interfere with the cutting out of the half circle. The part,
A B, if very short, say under 3 inches, may be made in one
piece; but if over 8 inches and not over 6 inches, we take
two pieces, of the required length and width, and of half the
thickness, and chuck them in the manner previously ex-
plained for making flanges in halves; then we place the work
in the lathe, and bore a hole for the core, then take them
from the chuck and glue them, first together and next to the
body of the core box. We next turn the body part of the core
to a semi-circle of the required size, and all that will then
remain to be cut is that part of the branch that is above the
line A B. Tf, however, the part below A B, in Fig. 127,
#hould be required still longer, then it had better be built up

in the same manner as tho other part. Thelmgthﬁiﬁl

s separato porton, from the gratn of the wood bein
duric, cannot b firmly o Ahbihd o i

with glue; wo must, therefore, in addition, ﬂmmu

| Vs Wo then fix it in this position, by thin strups of hoop-

below the box, and let in pleces of hard wood or.:
above, an represented in Pig, 127, at G and n_m"




plo Is & double flanged pulley, shown In

“and our first consideration Is how it
‘ovidently should le in the sand in the
120; but it will be observed that the
two flanges, rendoring it practically
the pattern from the mould, if It is
- We sy, practically impossible, meaning
done economically; for striotly speaking,
Ier with every requisito appliance, can mould

y anany one will conelude who examines the
{ art In bronze which nppoar in art exhibi.
‘ m Our p;t,u‘;: mt, for case of mould-

in two party, (or spokes, If 1t be
_ ’tnﬁdmtb thick to allow it, the division
0 ut the centre, that is to say, on the line A P, in
The operation of the moulder may be understood

.

from Fig. 120, three distinct bods of sand belng necessary.
It may be that o part of a (lash is used for cach bed, or it may
be arranged as shown in Fig. 120, it being a matter of indif-
ference to the pattern maker, In cither case, however,
draught should be allowed both inside and outside, that is to
say, both the interior and oxtorier diameters of the pattorn
should be made smallest at the line of parting, the dinmeters
inereasing slightly as they approach the fanges.  The hubs
also should, in like manner, bo slightly tapercd.  Inside
sharp corners should be avoided; they should, in fact, always
be rounded by cutting them out with s round-nosed tool.
To construct this pattorn, we proceed as follows : For a
small pattern, we take two pieces, somewbat thicker than
half the thickness of the finished pattern, and large enough
to allow for turning. Wo then chuck them, as shown in Fig.
180, and turn them up,  The recesses shown at the centre by
the dotted lines, must be made of
A equal size in the halves of the pat-
@.m tern; and we prepare a chuck with
a projection across the centre to fit
into the recess, and thus rechuck
the picces and turn out the oppo-
( sito sides, cutting the hubs out of
the solid.  We may then fit a plug
| W] into the recess in one half of the
| ' }[ pattern, and glue it fast, allowing it
MUYl to project so as to fit into the recess
in the other half; and the pattern is
§ complete, unless the hole in the hub
1 is to be cored, in which case it will
be necessary to fix core prints on
the top and bottom, in the manner

described in our first example.

A useful hint may here be given
to the effect that when it is decided to fix prints in the cen-
tre of & piece of turned work, a slight recess may be made to
receive the print, which is then sure to stand true; and
should it at any time get sccidentally knocked off, as prints
often do, another may be immediately affixed without the
trouble of finding the centre. The pattern now supposed to
be made, though good cnough for many purposes, has one
great defect which will be readily perceived when we bear

: in mind our remarks on the properties of timber. It is that
7 it will gradually become oval; and to avoid this, we must

Scientific Amervican.

division, as shown at A, which must be made a little larger
than the division, and this forms a template whereby to cut
out tho segments forming the courses which make up the
flanges, A similar template, cut out somewhat larger than
the space devoted to B, In Pig. 181, will serve to cut out the
sootions to bo used in forming the body of the pattern.  The |
flanges belng made In two courses ench, and there being six
wootlons In ench course, we shall require 26 picces of the slzo
of the largo template; and allowing cach half of the body
likowlso to conslat of two courses, wo shall require the samo
number, to form the body of the pattern, of the size of the
snd] template,

- ——re—
Moating Clty Houses by Maln Plpes,

A paragraph Is going th  rounds of the newspapers just
now, stating that a very novel and at the same time interest- |
Ing experimeont Is soon to be attempted in Lockport, N. Y.,
by Mr. Holly, the waterworks pump inventor. This experi. |
ment Is to heat the whole city with steam, after the same
manner as 1t Is lghted with gas, Pipesare to run to the dif.
ferent houses, and all the occupant has to do is to turn on o
faucet und obtain all the heat he wants,

But unfortunately for Me. Holly, the idea of heating cities
from furnaces bsnot new. It has been suggested a number
of times by different persons, and if we mistake not, Mr. L.
W. Leeds, author of o work on ventilation and an engineer,
in this specialty, tried to organize a company for heating this
oity by hot ale or steam from furnaces placed in different

9

ABTRONOMICAL NOTES.
OpsunyAToRY oF VAsSAR COLLEGE,

The computations and some of the observations In the
followlng notes are from students in the astronomical de-
partment,  The times of risings and settings of planets are
npproximate, but sufliciently accurte to enable an ordinary
observer to find the object mentioned. M. M,

Posltions of Planets for January, 1877,
Mercury.

Mercury sets so much later than the sun in the early part
of January that it will probably be seen in the twilight. On
January 10, Mercury s at Its greatest angular distance from
the sun, and can be caxily found, some degrees north of the
point of sunset.  On January 1, Mercury rises at 8h. 41m.
A M., and sots at 5h. 47m. P. M.  On the 31st, Mercury rises
ut 7Th, 20m. A. M., and sets at 4h. 28m. P. M.

Venus,

Venus must be looked for in the moming. On January 1,
it rises ot 5h. 11m. A. M., and sets at 2h. 34m. P. M. On
the 81st, Vonus rises at 6h. A. M., and sets at 3h. 10m. P. M.

Mars,

Although Mars differs from Venus only 1h. 22m. in right
nscension, It rises more than 1h, 30m. before Venus, because
it is in greater northern declination.

On January 1, Mars rises at 8h. 37m. A. M., and setsat 1h,
20m, P. M. On the 81st, Mars rises at 8h. 18m. A. M., and
sots at Oh. 31m. P. M.

Murs I8 now very small, but it can he known among the

soctions of the ity and connecting the heat by pipes to our | stan by its being nearly in the same diurnal path with Venus,

houses fn the same way as water and gas are supplied. und about 20° west of that brilliant planet. Mars can also
[ o known by its position relative to the bright star Antares.

[ On Jununry 24, Mars I8 o few degress north of Antares,
|

- B

Artificinl Butter,

To the Bititor of the Seientific American :

Owing to the receipt of much correspondence concerning
my article on artificial butter, which appeared in the Scres. |
miete Asenioax Surrnesest, N. Y., Nos. 48 and 49, T wish |
to state that T own no patent on the process. The only pat-
ent held is Mége's, which is owned by the United States

|
I
|

Dairy Company, 6 New Church Street. All letters, there. |

fore, should be forwarded to that address. The process I
described In my article is simply an elaboration of that pat-
ented by Mége, and eannot be used without infringing on the
United States Dairy Company’s patent.
Hexry A. Morr, Jr., EXM., Pa. D,
New York City.

TN LT RPN T B S
A New Une for Gun Cotton.

A wad of old gun cotton, the staler the better, is reported

by M. Jacquemin to be an excellent test object for adultera- |
tion of wine by fuchsin or orchil. If it be heated with the '

suspected wine for u short time, it becomes dyed if any for-
clgn coloring matter be present.  On moistening the wad
with ammonia, if orchil be present, it turns violet ; while
the fuchsin dye, which cannot be washed out in water,
slowly bleaches.

-0

A MICROMETER CALIPER.

Ix the accompanying engraving we illustmie a valuable
workshop tool, the utility of which, as a reliable and con-
venient substitute for the vernier caliper for all measurements
less than one inch, will be st once apparent. The main

piece of the caliper is bow-shaped, with a projecting shank |

a, into which is fitted the screw ¢, which is accurately cut
with a thread of 40 pitch. The shank, a, has a line of grad-

uations of same pitch as the screw, . The hollow cap, D, |

which is firmly attached to the right hand end of the screw
¢, fits upon the outside of the shank,a. One revolution of
this cap opens the caliper twenty-five thousandths of an inch.
Parts of a revolution are shown on the line of gmduations
upon the circumference of the beveled end of the cap, 4, the
value of each graduation being one one-thousandth of an
inch in the opening of the caliper. Thus, three whole turns
and one fifth of a turn would equal eighty-one thousandths
of an inch, inasmuch as three turns equal twenty-five thou.
sandths, and one fifth of a turn (or five of the circular grad-
uations) equal five one-thousandths, makingaltogether eighty-

huve recourse 1o whint s termed bullding up, o process which
must in uny ovent be used 1 the pattern is o large oue,  To
bulld up such a pattern, we proceed as follows : After |
drawing the pulley In seotion and in plan, as shown in Fig,
181, we divide the whole holght of the section into courses,
the number of courses being regulated so as to have each of
o convenient thickness, It is ndvisable, however, to have ut
least two coursen In the flange, which will greatly increase
its strength.  After dividing ono of the eireles in the plan
view Into six parts, we draw lines from the points of division

ln;-n‘-pn Ce

one thousandths of an inch. Though graduated to read to

thousandths of an inch, half and even quarter thousandths
ure easily obtained, and measurements are read without the
use of a glass. It is provided with screws for adjustment
und for holding it securely at any given size. Being made
wholly of steel, ull the parts are durable, the points of con.
tuct ulso being tempered. Tt is small, light, well adapted for

[ use as a pocket tool, and will prove invaluable to the better
cluss of machinists and fine tool mukers. It is made by the |
Brown & Bharpe Manufacturing C. r idence

Iy anufacturing Company, of Providence, YOung magg

R L
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Juplter,

Jupiter can scarcely be seen at all.  On January 1, it rises
nt Sh. 64m. A. M., and sets at 8h. P. M. On the 31st, it
rises at 4h. 24m. A. M., and sets at 1h. 27m. P. M. On the
| 81st, Venus, Mars, and Jupiter can all be seen in the morn-
ing. Jupiter is the farthest south.

Saturn.

Saturn, which has been so well situated for evening obser-
vors during several months past, now comes to the meridian
in the afternoon, and on Junuary 1, is in the southwest when
first seen, after sunset.  On the 1st, Saturn rises at 10b. 22m.
A. M., and sets at 8h. 538m. P. M. On the 31st, Saturn rises
ot 8h. 82m. A, M., and sets at Th. 16m. P. M.

Low as it is, in the southwest, Saturn, even on January
31, can be seen with small telescopes, A telescope of twe
and o half inches object-glass will show the curious and
| wonderful ring, and the largest of its many moons.

Uranus.

On January 1, Uranus rises at Sh. Tm. P. M.; and as it is
in good northern declination, it can be well seen by 10h. P,
M. A telescope of small power will show it round, and like
a very small full moon.

Oa January 81, Uranus rises at 6h. 3m. P. M, and comes
to the meridian at 1h. A M. When on the meridian, Uranus
Iis almost exactly in a vertical line with the star Mu Leonds,

and 12° below it. Uranus can also be found from the neigh-
bourhood of the bright star Regulus. At the time of meridian
of Regulus, Uranus is 5° west of, and 2° above that

star.
!

Neptune.
| Neptune's position is good, in the early evening, but only
large telescopes will show it to any advantage.

On January 1, Neptune rises at Oh. 38m. P. M., comes to
meridian at h. 2lm. P. M., and sets at 1h 55m. the next
morning. On January 31, Neptune rises at 10h. 40m. A. M.,
and sets at 11h. 38m. P. M.

Sun Spots,

A remurkably large spot, followed by a very small one,
and surrounded by faculw, is observed at the present date,
December 17, just coming on,

For a very long time, from November 24 to December 17,
the sun's dise has appeared to be free from spots, visible with
a glass of two and a half inches aperture,

- e —— —
BOTS,
By Puoresson C. V. Rusy,

A correspondent, engaged in the tanning business, asks
why * wormals™ get into the backs of cattle, and how they
undergo their transformations.

Almost all cloven-footed animals, and many other Lerbiv-
orous species, are infested with bots. These are legless grubs
which fall into three categories : 1. Gastric, or those which
are swallowed by the animal infested, and which live in the
stomach in a bath of chyle. 2. Cervical, or those which

| craw] up the nostrils and inhabit the frontal sinuses. 3. Cu-
tancous, or those which dwell in tumors just beneath the
skin,  They are all the larve or early state of two-winged
flies (diptera) belonging to the family astride, characterized
by having the mouth parts entirely obsolete, and popularly
cnlled gad flies or bot flies.  In the first series, of which the
| horse bot (gastrophilus equi) is the most familiar example, the
 eggs are attached by the female fly to the hairs of the body,
and principally on those parts of the body within easy reach
of the animal’s mouth,  The egg opens with a lid, and the
ot upon hatching clings to the tongue as the
auimal licks itself, and is thus carried into the fore-stomach,

DYEING COOMINEAL RED OX FLANNEL.—For 22 lbs. flan- | to which it holds tenaciously by & series of spines around

nel, use 1 1b, 10 ozs, oxulic acid, 81 ozs. tin crystals, 2 Ibs- | the body, but principally by a pair of sharp hooks at the
4 ozs. cochineal, und § oz. flavin are boiled well together, 'head. When fully grown, they leave their post with the
cooled, the goods entered and winced till the desired shade | fisces, burrow in the ground and undergo the final transfor-

1o the centre, ws shown; and then we make u template of ono

is produced, If a blue tone is required, no flavin is added ;  mation.  In the second kind, of which the sheep bot (eatrus
but for yellow tones as much us 13 oz. flavin may be used. | ools) will sorve as an example, the egs generully hatches
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within tho body of the parent, and the young grab is depo- |
sited alive on the slimy nostrils of its victim. By means of
a pair of long and sharp hooks at the head, and of bands of ;
minute spines on the venter, the young grub works Its way |
{nto the sinuses of the head, and when full grown permits
itsolf to bo sneezed out, when it also burrows in the ground
and transforms.  In tho thind kind, the parent lays the egg
on those parts of the body which cannot well be reached by
the mouth of the animal sttacked, and the young grub, ;
which soon hatches, burrows into the flesh and subsists upon |
the pus and diseased matter which results from the wound |
inflicted snd the irritation constantly kept up. The well
known wormal, or ox bot (Aypederma dor) so common along
the backs of our cattle, and especially of yearlings and two-
year-olds, and dreaded as much by the tanner as by the ani-
mal it infests, is typleal of this Kind. Residing in a fixed |
gpot, wo no Jonger find in this species the strong hooks at
the head, and the spines around the body are sparse and very
minute : the parts of the mouth are soft and fleshy.

All theso bot larvee breathe prineipally through two spir-
acles placed at the blunt and squarely clocked ond of tho
body, and in the ox bot these are very large and completely
fill ;xp the hole to the tumor in which the animal dwells
When ready to transform, it backs out of its residonce, drops,
and hurm\\"a into the ground, and there, like the other species, |
contracts and undcrgbes its final change to the fly. The oggs
of this ox bot are elliptic-ovoid, slightly compressed, and hn'vo
at the attached end afive-ribbed eap or stout stalk with
which to strongly attach them fo the skin of the back.

The gastric hots are best prevented by proper grooming of
the horses to removo the eggs or nits from the fore legs and
flanks. Horses, too, thut are properly stabled and kept in
the shade during the hotter summer months are less frequen-
ted by the parent fly.  Scarcely any mode of drugging will
dislodge the bots when once they are attached to the stomach,
without injuring the parasitized animal. Cervical bots are
also with difficulty dislodged except when they are fullgrown
and ready to naturally let go their hold. Animals may, how-
ever, be measurably protected, by enabling them to smear
their noses with tar, or by enabling them to bury their noses
swhen the parent fly is seeking to deposit. This they will in-
stinctively do if portions of their pastures be turned up and
the ground kept loose. The cutaneous species may be re-
moved by pressure of the thumb and finger, or destroyed by
the application of kerosene. If removed while small, the
wound in the skin heals up, and no hole will occur in the
hide.

Manhattan, Kan,

NS —

Domesticating the Buffalo.

A correspondent of the Turf, Field, and Farm sends some
interesting facts regarding the domestication of the buffalo
in Nebraska. He began with two cows and a bull, which he
kept with his tame stock. In the spring the cows calved,
and in three years the calves became mothers, yielding un&
an average of 14 quarts of the richest milk daily, for an
average of five months. The buffalo strain now extends
through a large part of Howard county, in the above State,
and the half and quarter breed animals sre found to be very
hardy.

Our contemporary adds, that sufficient experiments have
been made in crossing the buffalo with native and grade
short horn cattle, and have been attended with such success-
ful results that the most skeptical people cannot fail to be
satisfied a5 to the advantages and value of the intermingling
of breeds.

Axerioas manufacturers of woodworking and other ma-
chinery, who desire to find a market for their products in !
Europe, are referred to the advertisement of B. Dambacher, |
of Hamburgh, Germany, in another column. ‘

NEW BOOKS AND PUBLICATIONS. i

Caaxsers’ ETvydorocical DioTioxAry ov tue ExcrLism |
Laxouace. Edited by James Donald, F.R.G.8., etc., |
editor of Chambers' ““ English Dictionary,” ete. Lon.
don and Edinburgh : W. & R. Chambers. New York
City :  R. Worthington, 750 Broadway. |

This very compendious volume Isa complete dictionary of the English |
tongue, giving the etymology, prenuncistion, and meaniogs of all the
words. The derivations are ovidently written by a scholar of the highest

and the are given with the nicest discrimina-
tion, showing the wealth of tho English language, which is, ns Macaulay
says, ' loss dead indeed than the languages of the South, but which 1s,

Tore all the purposes of the poot, the phillosopher, and orator, inferior to that

of Gresce alone.” The simplicity and correotness of Inngunge in which the

definitions are given, deserve pralse, nnd the meanings of tochnienl
and scientific terma are made clear. The typography of this volume Is ox-
oeflent, and the book Is of conyeniently portable size.

MAxvUAL oF THE RAILROADS 1% miE UNITED StATES FOR
1876 Axp 1877, showing their Mileage, Cost, Trafo
Expenses, ete., with an W f
the United Btates and of the Bevernl States, By Henry
V. Poor. New York City: H.V, & H, W. Poor, (8
Broadway, f

The nine hundred pages of this yolume contain full secounts of the his.
tory and present dition of every mllroad In this country, the collection
and compilation of which indicates the extent of the Inbor whioh hias boen
bestowed on the work, It 1s n book that will prove Iaelf Lo be of the
groatest valne to Investors, bankers, and capitalista,

Tue Aruaxric Moxrany, Bubscription price, $4 a yeur,
New York City : Hurd & Houghton, 13 Astor Pluce,

Thin ostablistiod favorite with all lovers of high-class ltoraturg sonds us
8 prospectus announclng sevoral attractions for the coming year. Among
the suthors d are Mesars. Longtellow, Whittier, Holmes, Lowell, Sted.
man. Aldrich, Howells, Clemens (Mark Twaln), C. ¥, Adaws, Jr., and othaers,
The Introduction of original music 1010 Ita pages will be a now feature of
much interest and value: and the series of portralts, commenced last year
by u likeness of Longfellow, will bo d by one, by the same author
of W.C, Bryaat. The Atlantic has been In existenos for nineteen years,
and an index for that period, covering the trst thirty-elght volumes, 1s
in pregarstion.

ppendix showing the Debts of |

Sornoren WEGNHTS AND MEASURES, o1 o Natural System
Applieable to Most Civilized Nations By Louis D'A.
Jackson, A.J,C.E., author of “* An Il‘wlmul‘w .\]:m‘uul,
oto. Price, #1. New York City: E. & F. N. Spon,
#40 Broome Strect,

The suthor of this work has, Jike many of his fellow Iaborers, an caso
task before him in demonstmating the inconvenlonee of the welghta and
MORSITes HOW L1t comImon use [n Boglish-speaking countrios ; but the aim-
eulty Introducing & new ane, however reasonablo And harmonious (n itsalf.

| o ontirely falls to approciste. The very litle progross made by the French

metrio systetn, which Is admirablo as n theoretiea) seheroe, and Is practioally
succesful in Franoe and elwowhore, should oonvinee advocatos of & new
methods of the mmenso task that Jes bofore them whon they vssay to
axsimilste the practice of all eountries in the world. Dut we must admit
that Mr. Jackson Is an able and conscientious advoeate of his idons,

AN INTRODUOTION T0 QUALITATIVE ANALYNIN
Beilstein, Translated by 1. J. Osborn. New York
City : D. Yan Nostrand, 28 Murray and 27 Warren
Streots,

This wseful Hittle manual gives practionl Instruction by direeting the stu.

| dent how Lo make his own researches, commenecing with the list of special

Indioations glven by common salt, and ending with some of the mwost com-

plicated of organie compounds, The lnstruction contalned in I s thor-

ough, correct, and comprohonsible.

Rerorr ox tiE TuaxsrortaTion Rours Aroxa mie Wis-
coxsry AND Fox Rivems, in the State of Wisconsin,
By Gouverncur K. Warren, Major of Engineers and

By F. |
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SBADTHONS, BTO~T. H, Ashbury, Philadelphin, Pa,
Sopurw MACHINERY ~8. Vanstone, Providenoe, R L
Sn0E VAN PING ~L. R. Blake, Boston, Mass
SOLDERING CANS.~W. I J. Howe, North Salem, N.J.
groNe Dressisa.—J, Woods, Nicholasville, Ky.
STOVE~Jowelt ¢ al, Buflo, N. Y.
TURHINS FoR SMALL MACHNES.—J, Flotchor, Philadelphia, Pa.
VALVE Srorran.—E B, Roqua of al,, Now York elty,
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Recent American and ,f,_or]ign Patents,

NEW AGRICULTURAL INVENTIONS.
IMPROVED STEAM PLOW,
George F. Bratt, New Orleans, La.—This machine consists mainly of the
tollowing elements: 1. Clreular rotary cutters (attached to a drum) which
divide the sod into pamllel strips or slices; 2, rofary spades or cutters,

| which follow tmmediately behind the aforesald circalar cutters, and cutor

divide the strips or sllecs Into #mall picces and then tarn said pleces top
#ide down, operating In this respect like the monldboard of a plow, They
likewlise cooperate with the circular cutters in propelling the machine, thus

Brevet Major-General U, B, A, Washington, D. C. :] oo o unnecessary all supplementary driving mechanism which docs

Government Printing Offlee,

The examinations and surveys for tho Important investigntion deseribed
In this roport wore made tn 1850 and 1857, and some minor onos tn 1868 and
1860, Major Warren reports ndyersoly to the permanont lmprovement of
tho Wisconsln River by a systom of ennalization or roctifiontion of Ita high
and Jow wator ohannels, aud recommoends s canal nlong Its banks s tho
only moethod of remedying the diffioulty.

True Uservn COMPANION AND ARTIFICERS' ASSISTANT,
including nearly Bix Thousand Valunble Recipes, and a
Great Variety of General Information and Instruction.
New York City: The Empire State Publishing Company.

A bandy volume of housohold workshop and goneral Information. Itis
well arranged, and the roolpes and Instructions aro carried down to the
latest date. Tho compllor has covered very extonsive ground, gives hls
readers instruction In agriculture, telegmaphy, practioal mechanies, har-
mony and counterpoint, book-keeping, photography, billlards, cribbage,
nnd letter-writing. The chapter on health and moedical advice is very full
and expliolt, and the recipes are judiclously selectod from a varlety of
suthoritios, native and foreign. This book contains seven hundred pages
of olosely arranged matter, Price only $2. Itls probably the cheapest
work of the kind that has been published.

W have another trade eatalogue hefore us, which is suggestive not so
muoh for the manner in which it is gotten up, whioh Is very neat and taste-
ful, but for tho subject to which it relates, It Is o series of representations
of fine clocks made by Seth Thomas' Sons & Co,, and it exhibits time-pleces
In bronze and marble, showing o high degree of art workmanship. The
home manufacture of such olooks—whioh hitherto we have imported
mainly from France—shows how closoly we aro entering into competition
with the countries which have hitherto lold almost a monopoly of the art
industries of the world.

WEe are not sufliclently versed in the lnnor working of the cork and hard-
ware trade to undarstand why the andvertising catal and p hil
(such us firms engnged In other businesses preparc in a simple and Inex-
pensive manner), must bo Issued In the most elegant style of typography,
upon the fnest paper and embelllshed lavishly with costly engravings.
Sueh, howeyer, appears Lo bo tho custom ; and the large hardware concarns
vio with each other in preparing volumes which regular publishers wounld
regard, so far as dress goes, ns editions de luxe, to boe sold at fanoy prices by
first-class retallers only. We have just recelved o supploment to the cata-
logue of the Hopkens & Dickenson Manufacturing Company, to which the
above description especially applies. It is certaln that books of this class
©ost a great deal of money, and tho stmple fact that the trade indulges in
such very costly advertising, proves that the same must pay. Sothat after
all, the books are agreecable evidence of a good state of business.

DECISIONS OF THE COURTS.
United States Clrcuit Court—District of Massachusetts.
EDWIN L. BRADY t8. THE ATLANTIC WORKES.

(In Equity.—Before Clifford, J.—Declded September 29, 1576.)
Letters patent for a now and useful im; construction
boats for dmdguru..nde: water wore f;"x?m?thl: %plunant on e
1ith of s 1567, as by the t
Nothing 1s ted to

ctl

bﬂloteomyhlnt.
regular in form, and the com
constro a

all that th

of
a4 in his which is an infringemen
nndbovngrotlnlnju mdtwnmntum:noghm
vmut:l‘ acts w‘,ouu. < e Ssabyithely e
Tho court gave a decree in favor of the patent, and held lows :—
u;gn.l sult for :::gm.n‘;'menti:rulalen eat e bu.r:letgoa &lr-ool is
A g
regu! introduced in evidence, affords a
mption that the patentee is the original and first
J’.‘imm us his hnmvement T

and

rima facie u

e L i
presumption is not overcome b

govelty %'v‘f"‘"”:“‘.':. ':hm e by evid to impeach the

pating device embodl same

that clatm 0 o

exce £ the pat

The Eng 2 rulo that the patent prohibits all the subfects of the sover. | Droush it provided
ing the inv n, but that it ;

patentee, from us no
er, and Is not intended to deprive the Government Itself of the use of |
Wa. |

sixe invention, does not hold good under om; 1a

Pt e X A erelgr
mwdmmtuudlnwummdba’uom 7 $hn mby s 3

In this o rutry Conﬁnn legislated, in purspance to the
forinl by tl & Constitution, and have pmldcd that persons who have made
inveotions such as specified in soo. 24, (sct of July 8, 1570,) may obtain a pat-
ent therefor, granting Lo therm, for the term of seventeen Years, the exclu-
nive right to m&e“u: and vend the sald invention or disrovery through-

out the United

mxa exception is made in favor of tho Goy

the Inventor, or making just

not ald in cultivation. ‘The invention consists, 3, in blades attached radi-
ally to n shaft, and which follow the diggers and rotate at higher speed, so
s to ent, brealk up, and thoroughly pulverize the sofl dislodged by said dig-
gors, thereby completing the work of reducing it to tho desired fineness of
tilth,

Dt Bl

NEW MECHANICAL AND ENGINEERING INVENTIONS,
IMPROVED VENTILATOR FOR CARS, ETC.

John €, Bates, Cold Spring, N.Y.—This Invention relates to an improved
ventilating spparatus specinlly designed for railway cars, but applicable to
and intended for buildings also, It consists in the construction and ar.
rangement of parts in which an inlet pipe for the air, leading from the top
of the car, carries from the motion of the car a current of air down into a
cylinder baving a deflecter and water trap to eliminate the cinders, the air
pasging from thence through an externally heated drum into the car. The
#ald drom is constructed with end chambers connected by tubes and is lo-
cated in a containing case into which hot air is admitted from o heater be-
low the car, and from which it is drawn by a pipe terminating in the open
air, a chamber being formed in the containing case of the ventilator which
connects with a pipe leading to the top of the car, which receives the im-
pure air from the bottom of the car and discharges the same in accordance
with the law of convection.

IMPROVED LATTICE PIERS FOR TIMBER TRUSS BRIDGES.

Lewis Scott, Brighton, Mich.—In this invention two sets of posts are so
arranged in a truss bridge that they will incline in opposite directions, and
be located on opposite sides of the girts. They are all sustained upon a
common base that is thus connected with n‘mpcrpoeedbeamnoutofam
a reinforcement brace or sapport to each other, This bas the effect of
dividing and evenly distributing the weight or strain along the whole length
of tho foundation or base.

IMPROVED SWING.

Willilam Mogle, Anoks, Minn.—This is a &wing which may be adjusted
for the use of & child or & grown person, and the novelty consists of inner
and outer vibrating rode, to the lower ends of which the foot board is ap-
plied by lateral pivot rods in a vertically adjustable manner, the seat be-
ing applied by arms and supporting braces to the inner vibrating rods, The
weight of the per=on on the seat oscillates the swing in one direction,while
the pressure of the feet on the fool board oscillates the swing in the oppo-
site direction, in the customary manner, the swing working easily with
little pressurc on the vibrating foot board.

NEW MISCELLANEOUS INVENTIONS,
IMPROVED TOBACCO PIFE.

Martin Bourke, Mineral Ridge, Ohio.—This device is an improvement in
the class of cigar pipes or pipes having the form and general sppearance of
| a cigar, and designed for smoking fine cut tobacco. The improvement re-
| lates particularly to the provision of a detachable Inner tube or cylinder
| for holding the tobacco, and to the form of the inner end of the mouth-
piece against which the tube abuts; slso to a spring attached to a detacha-
ble endpicce or plug, and whose function is to hold the tobacco tube
against the mouthpiece,

IMPROVED FOOT WARMER FOR VEHIOLES.

Bm?.mlmd,suqmda.Ohb.—mobjeudlhhhmﬂuh

does not clearly alleged anti-
“mﬂf%‘?fowo':‘.’.‘m, baving a triangular chamber for one ormore lamps,

to furnish a device for keeping the feet and lower extremities warm while
riding in the winter months, It consists of a receptacle for containing hot

with doors and a smoke flae,

IMPROVED OIL CAN.

Leonidas R. Shell, Richmond, Va.—This invention relates to an ofl can,
having attached within it s force pamp and measure, so constructed and
" arranged that the ofl may be pumped from the barrel or cask, either into

the can itself or into the contained measure; the latter being provided with

a gange, which, at all times, shows how much ofl it contains, ‘When it Is
desired to fill the can the ofl may, by this armuogement, be made to pass,

ferred from the barrel to the can; and, when selling the ofl by retail-

in
to

"'.F‘;ml;}-mm. make use of the Improvement any oLy Latter” it into the measure, gallon by gallan; thus readily showing how much is
him.

Tho Invention secured by Jotters patont is property, and us such |s on-  A0Y definite quantity may bo dmwn, fmmediately from the can, by means

4
titled to the same prolection ts sny other pro
Private property cannot be thkoen for nu\)llc}’a without
tlon, exoopt in casos of 00NN/ B8 DE eat, Gt Daamenat
“"I"‘lL'“":‘""""{f Illlﬂ;"o &:nx;mmu no Iy, In time of war, or of immeoedinte
1ough the Infringing devieo woas mado by t
gntmcﬂ, with the Government, they dorived ut) pltlfmr!?' ynglor‘!‘\';'l‘! g?%ﬁ:ﬂ‘
contruct, to tako the groperty ot privato individualx without thoir consent,
use and apply the same in fultlling thelr contrsot obligations.

Inventions Patented In England by Americans,

From Oatober 6 to Novembor 16, 1676, inolusiye.
A BRAKE~C. A, Bonton (of N, Y.), London, England

| Al B EcTor~John Y, Smith (of Plttsburgh, 'l'u.), London, England.
a.

=

| 'AN('mm.—u. M. Roul L al, Philadoelph

AUERCHLOADING FINE Aus.~W, L. llm;llo v I .
CATOUING Pran.~B, ¥, Bmith et aL, Philadolphin e
CIANDELIER, BTC.—], 1L, Hobbs, Wheeling, W. V.
{ Crest Prorecron.—1L Hayward, Now York alLy, et al,
::OAI- ﬁln;u. FTC.~P, Peokham, New York city,
| UUTTING BOnews, Bre~K, Bohlenkor (of 1t
[ llf\'uﬁulu‘mn.»ll. Hughos, San l“mnt(:lnoﬂ.“g::?l T Lonaos Remdnil

SXENCINING APPARATUS, BT0,~4). D, L. M. Lolor rungo,
GAs EXGINE P1IaTON,—G, IV, Brayton, Exoter, N, H.. " e
| GRAIN BEPARATOR~EOWoN & Co., Silver Creok, N, ¥,

HARVESTEW. O, L MoCarmlok, Obicago, 11l Three patonta,

AT MACHINERY ,~D. Brown, Massachusetts.

HORSESHOE MACHINE, ETC.~), K. Williams, Pittsburgh, Pa.

INJRCTOR.~J. ¥, HMnocock, Jamalea Plains, Mass.

LASTING Boats, uro.—G. W. Copoland, Malden, Mass,

LAGUTING CIGARS, BYC.~ KL B, Stockwell, Brooklyn, N, Y.

MAGIC LANTERN K, Wilson, Philadelphis, Pa.

MAKING SCuEWS, ~American Sorow Company, Providence, It 1.

MAKIXG STERL.~J, Haur (of Brooklyn, N. Y.), London, England.
| MAMINE BIGNAL~E, K Mann, Lawrenoce,

of the contained pump, measuro, and guages,

IMPROVED LAUNOHING APPARATUS,

Martin Bourke, Mincral Ridge, Oblo,—This fnvention has for Ita object
to enable life and other boats to bo launchid from the deck of a vessel,
with safety and dispateh, Tho Invention conslsts of ways which are pive
oted to tho deck In such manner that the outer end which projects beys
the side of the vessel, may be ralsed or Jowered by suftablo tacklo, sy ro-
quired by the size of the vessol, or the helght of the teek above the water
The sldes of tho groove in tho ways are notehed or provided with ratolist
teoth, and with these, a pawl, attachod to the keol of the boat, engages in
such manner a4 to hold the boat stationary on tho ways until: !
lnunched. Said pawl is alko conatructed ln sueh form. 4
s a-brako when the boat ix deacending tho ways. Tho ways
sections to ndapt them to bo stowed In small space,

IMPROVED LIFE BOAT.
Martin Bourke, Mineral Ridge,Ohfo,—The object of the ir
to produce & 1ifo boat which will Insure perfect protection to the pa
gors from the waves, which shall be of such shape that It cannot
capsized, and also combines maximum strength, lightness, and oo
pacity. The object is, secondly, to provide & 1ife boat with a
to perfectly protect the passengers from wind and wavos, and
bo readily detached by the passengors to facllitate thelr escape ben
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Scientific

ersting hydrogen, se p. 341, vol. 27.—A, C. will ind al-
rections for polishing artificial marble on p, 9, vol, 3,
=B AL IL will find directions for constrocting & water
filter on p. 882, vol, 34.—J. W B, will find directions for
cutting and polishing agates on p, 184, vol. 20.-J. W. €,
will find directions for armnging compound gears for
scevw-cutting on p. 107, yol. M.—W. W, will find an ar-
ticle on the passage of water through orifices on p, &,

and | vol, 200, J, P. will find directions for making skolo-

prices. , Farroll & Co., Pittaburgh, Pa.
'm_lnll.dlnl Saws, best and cheapest in
une. Egan & Co., Clncinnatl, Ohlo.

To Boller M—Un Natlonal Steel Tube
Cloaner tompored and strong. Chalmens penco Co, N.Y.
Diamond Tools—J. Dickinson, 84 Nassau St,, N. Y.
Flre Hose, Rubber Lioed Linon and Cotton, Finest

quality. uu-mmu.nwn—.u.r.

. Prisble & Co, manufacture tho Friction Pulley—
in the World. New Haven, Conn.

~ Powor and Foot Presses, Fermcute Co,, Briggeton,

ld.
Presses and Jacks, new and sccond hand.

Contennial and Diploms awarded. MoAllister,
M'f'g Optician, 49 Nassau St,, Now York.

Best Bolter for Sawing Handles, Fumiture Stufl,
Wagon Stuff, Fence Boards, &c. Send for Ciroulars,
Riobard W. Montross, Galien, Mich.

Salid Emery Vulcanito Wheels—The Solid Original
Pmery Whool —other kinds huitations and inferior,
Cautlon.~Our nameo Is stamped in full on all our best

mont. Addross Unlon Iron ums,mmbuuh. Pa., for
lithograph, eto.
Baller Shop—-now running, for rent low, toa compe-

~ tont man. Addross Machinist, Baltimoro, Md.
Tmproved

Hat Holder, Patont for Sale; elther Stato,
County, or City Rights, Address B. ¥. Grayson, Jr.,
Luray, Pago County, Va.

‘R. H.Norrls & Co., Paterson, N.J., Steam Gauge
mnnfa;dqosu-mudnydmllocnm of any make
or pattern repaired.

Foundrymen, letter your patterns with Metallic Let-
unmunyn.w.mm.&nmm.. N. Y.

Abram Dilley, of German Valley, N. J., has patented
o Heel Evener for boots and shoes. Ses advertisement
in another columx.

Articles in Light Metal Work, Fine Castings in Brass,

The *Triumph® s the Best Scroll Saw for Ame-
teurs. Send stamp for Circular to A.W. Morton, 22 Platt
Bt, N. Y.

For Pure Natural Lubricating Oil, suitable for Paper
Mills, Iron Works, Cotton and Woolen Mills, Flour Mills,
Planing Mills, Street Rallways, &c., send direct to Geo.
Allen, Franklin, Pa. Price per bbl., 30c. per gal.; half
bbl., $7.50; 10 gals., $3.75.

Manufacturers of Hydraulic Oil Presses, send circulars
and price list to E. N. Hoffman, Waxahachis, Téxas.

For Sale—Letters Patent for a Portable Fire Escape.
Add H. R. Hought: P. 0. Box 1621, New York city.

Wnntnd—simuon o8 Foreman in Plow Shop, Address
J. A. Morsman, Sparta, Randolph Co,, 111, Box 121,

Twenty inch Propeller Castings, $5. Goss Bros.,
Barnstable, Mass,

Pump Patent for Sale.—A strong,durable, lift and force
pump, no leathers or packing of any kind except for the
stufling box of pump rod. Address, E. J. Delaney, San
Jose, Californin.

For Sale.—Patent Combined Hose Carriage, Automa-
tie Winding Reel and Irrigator; will sell Stale Rights, or
on royslty. Address E.J. Delaney, San Jose, California.

Wanted 8 Man that thoroughly understands the Gal-
vanizing of sheet irop, ete. None but first class men
need apply. Address with references, P. O, Box 0,
Montreal, Cansds.

For Sule at & burgain, One Corliss Engine, Cylinder
2x48. Kelly & Ludwig, Machinery Agents, 720 Filbert
Street Philadelphin, Pa.

Blake's Crusher Wanted,—10<4, second hand, Send
location and price. J. E, Mitchell, York Avenue, Phil,

Boosey's Cheap Music and Music Books, Full Cata-
lagues free by mall. Boosey & Co., 82 East 14th 8t., Now

York.

Canadian Patent for Sale, on & pocket article, combin-
ing in one, three usefnl articles, carried by every ono.
one. Just outin U, 8., and having sn extensive salo,
‘Would muke arrsngements with parties for other forolgn

patents. I, O, Cowles, 8 Gruogoer Block, Syracuse, N. Y,

See Notiees to Inventors on back page, by Patent, Box
0.

L. 8. will find directions for dyelng ostrich
feathers on p, 11, vol, 82,—A. W, will find dircctions for
nlulml flowers on p. 204, vol, 28.~G. D, will

find instructions for tanning skins with the halr on on
p. 233, vol, 26.—C. E, B. can drill glass by following the
dircotions on p, 218, vol. 81,—B, M. M, wil find a
amethod of solying his trigonomotrical problom in any
elementary work on trigonometry,—L. W. will find in.
atruetions for constructing a windmill on p, 241, vol, 82,
—W, M. will find & statement of the lftiog power of
Liydrogen on pp, 74, 189, vol. 81, For a mothod of gon-

ton leaves oo p. 00, vol, 34, To bleach leaves, ote,, soo
P40, vol. 36-G, T. B, will find directions for kalso-
mining on p, 159, vol. 348, 8, will find dircetions for
getting rid of ochoes In large rooms on p, 180, vol, 8,
0, J. C, will find Instrnctions for extracting sugar from
Deets on p. 204, vol. S~W, M. W, will ind o descrip-
thon of & petroleum engine on p. %6, vol, 84 M. W,
will find directions for frosting glass on p, 964, vol, M.
J. 1. will find (that an aqueous solution of dextrin will
make a good wucilage for use 1n spatterwork,J. T, R,
can polishi tin articles by following the directions an p,
57, vol. 3. For stove polish, see p. 210, vol, 31,—E. R,
will find an article on the det, on p, 0, vol, ¥,
Ounly ignomot people bolleve {n it virtues.~E. J. B,
will find & recipe for cochineal ink on p. 20, vol, H), -
T, K. MeD, will find an answer to hls quory as to the
commencement of the day on p. 401, vol, 8 P, 8, A,
will find direotions for making rubber stamps On p. 155,
vol, 81.~L. T. D, can remove inkstalns from paper by
following the directions on p. 154, vol 50O, W, W,
will find an explanation of the dificalty from ofl leak-
Ing from a stove-pipe on p, 956, vol. 8P, 8. K. will
find a recipe for a rosewood atain on p, 154, vol. 30,
French polishing ls described on p. 11, vol, 38,—J. W,
W.' query as to aleobolic strength of lquors was an.
swered on p, 156, vol, 35.—Z, ¥, H. will find an answer
to his query as to wheels on a curve on p, 268, vol. 35,
A, W, T, should polish his skates by following the di-
roctions on p, 160, vol. 8. -G, W, W, will find a doscrip-
tion of mica on p. 89, vol. 285, —J, I, will find directions
for polishing metals on p. 37, vol. 34.—W. IL 8. will find
o recipe for a sympathetic ink oo p. 267, vol. 84,—J. V.
H. will find a description of the compression engine on
P 80, vol . 34.—L. J.T. will ind directions for hard-
ening plaster of Parls on p, 43, vol. 84—H. B, W, will
find directions for soldering brass to steel on p, 234, vol.
28.—F. K. is Informed that there Is no rule for finding
the horse power of a boller,—C, T. D, will find & recipe
for a white alloy on p, 189, vol. 31.—C, W, will find di-
rections for calculating the teeth of gear wheels on p.
147, vol. 34, For proportions of speed pulleys see pp.
26, 73, vol. 2. —F. M. will find a good recipe for shoe
blacking on p. 27, vol. 34,—3. J. H. can cut and polish
stones by following the directions given on p. 138, vol.
20. To drill glass, sce p. 218, vol. 81.—M. R. will find a
recipe for a depilatory on p. 188, vol. 34.—M. A. will find
recipes for fireproof coment for roofs and fireproof paint
an p. 230, vol. 88.—G. A, C. will find an answer to his
query a8 to o cannon on & car on p. 273, vol. 82.—J. H.
B. will find dircetions for preserving ornithological spe-
clmens on p. 160, vol. 82, Weo know nothing of the
process of Inlaying which ho deseribes; but it is easily
tried.—G, H. can nickel plato his iron castings. Sce p.
186, vol. 84. Puro rubber is white when firat made, but
turns black after exp to the atmosph E. P. M.
will find a recipe for a cement for leather belts on p, 800,
vol. 33.—J. W. R. can copy his drawings with a panta-
graph. See p. 179, vol. 28.—N. C. can clean and polish |
shells by the method described on p, 122, vol. 27.—P. I,
will find directions for making condensed milk on p.
343, vol. 80.—W. D. will find a description of the Vienna
bread manufacture on p. 240, vol. 34.—N. J. 8. will find

. | directions for making paste that will not sour, on p. 209,

vol. 85.—P. M. will find directions for nickel plating
with a battery on p. 186, vol. 34.—F. B. F. will find di-
rections for constructing a windmill on p, 241, vol, 82, —
S, R. will find a recipe for a black walnut stain for nse
on white wood, on p. 837, vol. 33.—D. A. L. & B. will
find directions for precipitating lime from water on p.
379, vol. 85.—L. M. D. V. will find answers to his quer-
ies as to the sinking of a body in deep water on p. 208,
vol. 83.—F. S.will find directions for making dried
yeast on p. 204, vol. 83.—J. 8., M. A R, J. V., W, W,,
0.A.8,J.D.H,W.T. M., L. K.B,, and others who
ask us to reoommcnd books on Industrial and selentific
subjects,shonld address the booksellors who advertise in
our columns, all of whom are trustworthy firms, for cat-
alogues.

(1) R. N. says, in reply to E 8., who re-
quests a formula for fnding the dinmeter of a pipe from
its sectional arca, that is, from the nrea of a circly to
find its diameter, Forall such caleulations, T onco de-
vised o formola which s very convenlent to carry In
one's head; that 18, add to the area 273 of itaclf, and
the equare root of the sum will be nccurate within (0001,
The convenionce les in thiv, that 978840048, ko that
8 and 9 aro the only numbers to be remembered,  Thus,
to find the diameter corresponding to the area 78530810;
multiply by 4, setting the product beneath and threo
places to thoe right; then multiply this product by 0, set-
ting the new product beneath the former, but one pllbp
to the left; add up, snd find the square root, which Ia
less than *0001 of 1 (the truo valuo of the diamotor),
Thus:

ATOR . vavaves CaaonaaR ST 0 7ROI0810

LA5010448
LIN0NTH0NS

(PHUORT IR T08
Bauare roob, .. ..oiiieriinnes URLLELL
A similar formula for the diamoter of o sphoro of glven
contents 1s oven more acenrato, From double the cons
tents subtmot 00 of sald contonts; the cubo root of the
remalinder will show the dismeter of tho sphero within
loas than 1-40000th, Thos:

Contents *IRANOSTT0
l)oublvd 1OR7 107050
.......... ATILSING
mumuwm
Cube rook . .4 Senheanannss o L0000
IBOTO s ko worbansnrnasasassiss 0000024

@) B, I, H, asks: Will an lustrument that
will work on 500 feot wire work on shorter distances with-
oot sddition of wire ¥ A, Yos, on tho shortest lengthas,

B R O, O.says: Thaven glass jar (1 gal-
lon) and n zine eylinder, a porous eup, and carbon oylin.
dor, Ploase Inform mo with what materials shall 1
ehargo them Lo make o battery ¥ A, Pat nitrle acld in
tho porous cell with the carbon, and 1 part sulphurie to

20 water In tho glass Jar,

;Mummu.

(4) E. R B. auks: Wlmt is the best plnn to
put on & tin roof? Do you recommend the standing or
flat wam?  A. Thoe flat clinchod and soldered seam s
the best. If the tin Is brought down over the edge of
the roof or gutter and carefolly nalled, with the nalls
mther close, the wind will not get under it to blow it off,
Every plate of the tin should be nalled to the roof, also,
In laying it,

(%) A. E. G, asks: 1. Is it uny sdvantage,
11 the construction of a refrigemtor, to A1l the space be-
tween the lnner and onter box with some non-condoot
ing materials ¥ A, Great advantage. 2. Does not 8 cou-
fined stratum of alr prove a perfect non-condoctor? A,
It s an excellent non-conductor, 8, Is there anything
better for fllling as abovo than cork chips ! A. They
answer well.  Any non-condncting body containing In
its pores largo quantities of alr, answers well, as char-
conl, mineral woal, cark, ete,

(6) 8. M. J. says, in reply to J. O. G., who
ssys that you state that an English fire engine lifted wa-
ter 32 feet In & perpendicular lne, and Inquires If it is
possible for a fire engine with jts many joints and lm-
perfections to mise s column of water to that height, 2
feet, withouat the intervention of a foot valve in the suc-
tlon). Tam in charge of an Euglish fire engine that has
four Jengths of suction, each 8 foot long, and a écreen 1
foot 6 inches long, in all 33 feet 6 inches, I have stood
on the bank of a river with the suction pipe perpendicu-
lar, with the excoption of Jess than a quarter circlo st
the engine; and the suction pipe would not stay under
water until T put & man to hold it under, after which I
had no trouble whatever in ralsing water and working a
fire not lesw than 600 feet from the engine,

(M L V. asks: How can I make the ink
used with stencils? The kind I have reference to Is In
hard cakes and makes a plain and clear mark. A, It

11

llumlml- of Inquiries analogous to Ibc following are
sent: * Who sells white Mtharge 7 Who sells eouvex
glase, nade Lo wize ¥ What ix the cont of the finest glass
per tan? Who sells chromate of lime? Who sells
American clgaretts or rice paper? Who sells old,
stralght-gralned mahogany, saltable for stove patierns
All wich personal Inquiries are printed, s will be ob-
setved, In the column of * Basiness and Persoual'™
which is specially set apart for that purpose, suoject Lo
(he charge mentioned st the head of that column, Al
most any desirod nformation can In this way be ex-

expoditioualy obtalned,

E——
(OFFICIAL)
INDEX OF INVENTIONS

Letters Patent of the United States were
Granted in the week Ending

November 21, 18786,

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

A complete copy of any patent in the annexed lst,
inclading both the specifications aod dmwiogs, will be
furnished from this ofice for ono dollar. In ordering,
ploase state the nwuber and date of the patont desired,
and remit to Monn & Co., 57 Park Row, New York city.

Alr and water bed, G. M. White. .. ..coovvvininnen 184 457
Alr exhaust, ear brake, T. Cooper............ ‘>
Alr pump, pressure attachment, D, E. Bangs. ..... 150 46
Alloy aa s back for mirrors, depositing, C. A. Laval 15482
Animal tether, P, A, Rofehert.......ccovvvivconsars 184005
Anvil and vise, W. E. Canedy.. »

Arch bridge, metallic, J. Abbott. m.m
Automatic brake, H. MeCallp.. T
Automatico musical instrument, P. m s XNM

:

conslsts principally of lampblack, boneblack, sulph
of indigo, and dextrine or gum amble, mixed well to-
gether, moistened, pressed into cakes and dried thor-
oughly. Another marking ink consists of lampblack
and soap.

®) L. P. C. says: Please state if oxygen
can be made from saltpeter? A. Oxygen can be ob-
tained readily from saltpeter by treating the salt above
6007 Fah. in a glass vessel, The proportion of the gas,
mhmnchla‘in tity than is obtalnabl
{from the chlorate of besid; tamina-
wdbynimta.hecnlmmdninie.ddmdn!m
which corrode the connections and render the gas from
this source objectionable for many purposes,

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

J. N. C.—It is infusorial earth. See p. 240, vol. 35.—
W. D. M.—No. 1 is black mica. No. 2. fns sesqui-

Axleg M. ADAerssOn. ...cviaearinniiae
Baking alter bread, P, H. Homan.
Bale tie, G. 8. France...........

Bale tie, H. . Moore......
Baling press, W. B. Duncan.

%

3
B

Barbed fence wire, W. Watkins.........
Base for wooden columns, M. MeDevitt
Batton roof or wall, B. Bentley..........

Beer pump, R. & E. Mudd.
Belt fastener, H. Niemann...

oxide of iron, free sulphur, and clay (silicate of alumi-
ns). No. 8 is felspar containing crystals of red hema-
tito (2esquioxide of irom). No. 4 is clay contalning car-
bonaceous matter. No. 5 might be used as a polishing
powder and in glass manufacture.—G. W. D, B.—Your
pamplo of peat does not contain tannic acid; but like all
bodies containing woody fiber, whcu subjected to distil-
Iatlon in close s or i bustion in the

nir, pyroligneous acid may bo found with the products,
the substance may be made to yield a considerable quan-
tity of illuminating gos, pyroligneous acid, ete., by
proper distillation.—J. S.—Both of these are very fine
granites, Granites consist of intimate admixtures of
quarts, felspar, or orthoclase, and mica. Most of them
contaln here and there, especinlly after having been ex-
posed to the weather, blemishes of carbonate of lime,
traprock, greenstone, pyrites, large crystals of quartz,
ete. There is no granite that we are aware of which is
wholly free from these, Consult some good work an

goology.

P. 8. K. asks: How can I make a piano-
farte sounding board, of wood, the four edge lines be-
ing one plane, and the middle rounded like the belly of
a violin, without cutting or scraping the wood#—A. A,
A, neks: 1, In making violing, what kind of wood is the
top made of, and how {5 It stained or colored * 2. What
I the best way of finlshing violins, with shellse or
other varnishes YW, K, T\ nakst 1, Please give mea
good recipe for putting up spleed salmon and trout ¢ 2.
Whatis the proper mode of canning fresh mackerel#—A.
O, W, asks : In playing 6 gamo of whist, my opponent
on my right cut me the ace of spades three times ron-
ning, What are the chances of such an occurrence $—
E. A. H, asks: How is Indian corn hulled to prepare it
for hominy 8, W. G, aska: What is the best material
for Japanning or pulllnu an ennmel finish on stove plu(o'

OOHHUNIOATIONB RECEIVED

The Editor of the SomsTirio AMericAx acknowledges,
with much pleasure, the receipt of original papers and
contributions upon the following subjects:

On the Pirst Steamboat on the Mississipy

On Boller Explosiony, By B, G, A,

On Acrannutics, By O, E, D,

On Bridges In Pennsylyania, By M. B, 8.

On Amoriean Silke Manufaotures, By L. L.

On Constructing Theaters, By S,

On the Koely Motor, By M, O,

On nGrain Dryor, By J, 0'C,, by R. 8. E. and by
8.8, 8.

On a Flying Machine, By O, 8, A,

On Welght on and in the Barth, By S, A, C,

Also nguiries and answors from the following:
Jo M AL T, O B WL, V. Hi—8.—F. L. 8,—
W. ¢ 10, ¥, 8,—W, O, L~J.D, H.—J, M.—F, C.

HINTS T0O CORRESPONDENTS,

Corrospondents whose Inquiries fail to appear should
ropeat thom, If not then published, they may concluda
that, for good reasons, the Bditor declines them, The
nddross of tho writor shonld always be given,

Enquiries rolating to patents, or to tho patentability
of Inventions, asaignments, ete,, will not be published
here, Al such questions, when fuitinls only are given,
nro thrown fnto the wasto basket, as It would mll half of
our paper to print them ally but we generally take plea-
wure In answerlng briolly by mall, if the writer's address
1n given,

I. By F.L.J,

Carpot sweeper, 8. F. Leach...
Carringo polo head, G. Bray, Jr...
Cartridge box, 8. T, Satterwhite.. .
Cement for stove putty, A. Wunwﬂchz
Churn, O. Ellsson........
Cider mill, J. A, Schwob, ...

Cider pross, J, C, Sallsbury.............
Circular knltting machine, E. Tiffany. ..
Cloth-mensuring machine, J. Wayland.
Clothes pounder, H. P, Lents..........

‘%gééééﬁsééégsé'ﬁ?ﬁ%ﬁtgé‘séﬁéggg-'géﬁisésg

Coffoo and splee mill, T. H. Darling 184,505
Commode cover, F, Foster....... -« 154,000
Conductor's punch, J, H. Davis,. B 1R T )
Convertible chalr, A, T, L. Davis...... - I8Sn
Copy holder, H., H. Hendrix. ............ .« 154,525
Corn husker and sholler, G, E. Luckey. o ISL55
Corn planter, H, R, S00tt...ciovveviianns « 154,500
Coupon nippor and punch, F, Walker. .- 184,501
Cracker machine, E. P, Waate. .. 184562
Crupper fustening, A. Meharry. 184,647
Culttvator, T. I, Teaglo. . .ooovvvinarns 184,674
Curront water wheel, D. O. Benjamin. . 184,576
Curtain cord tightener, J. A, Svedberg. 184,557
Dio for making hoes, J. Graff....... ... 184,48

Dish drainer, H. Stone. .........
Door lock, Whitson & Hush,
Doublo plow, W, Clark......

Draft attachmoent, B, BOOm. ..ccuviiiiiiannas o 180574
Euarth-boring apparatus, W, H, Yarborough . 184685
Electrio Ught buoy, Smith, ecal.. ... .oounie o IBLESS
Electromnagnotio alarm, D, ¥, Whildin, .- 184,679
Blectromagnotio motor, G, F. Green. ... R R
Electro vapor bath, Johnson & Cherry. . ISES
Ellipso pantograph, A. Andoerson. ... « 155450
Endloss ropo rallway, A. B, Hovey .« 1846M
Eovolopo, W, BLERt, . ..ooovvnniin, - 184817
Expansion vnulno. A S, Cameron -« 184,557
Extension table, O, A, Breta. .. ... .. 180580
Fxtonson tablo allde, L. Menzer, o LY X
Furo box, Adler & Frelmuth...... B LK §
Fuaro roglstor, W, Plgott. .. 184,660

Farm fonoe, D, B, Groff....oovviiniinnes
Foathoring paddlo whoeel, ¥, J. Lolsen. ...
Fooding alr to furnncoes, C. J, Hagstreom,

Fonoo, J. A BUurfBati, cooeannanerans « 1500
Fonce bullder's ganugo, 8. B, Contes, . < 184450
Fonco post, 8, N. Lennon......coeve .

Filo, W. T\, Nicholaon........
Fires, oxtingulahing, J. B, Logw

Flango Jolnts, oto., seouring, 11, A, 1. lmthndt 154,599

Floxiblo hlnekbonrd, J, R. Minobart...... asssnesave 154,581
Flour bolt, Hurd & Slwpson.., ... « 3L0
Folding ehate, J. A, Waro... .. 184008
Folding table, J, 8. Corban. . ........

Food from dessiceatod oggs, O, Peok, .
Foot reat for chades, J. K. Travis, .
Foroo pump, 0, W, Grover..
Frolght car, J. D, Imboden, ...
Friotiunal glocteio muchine, O ll lllndl.
Fringing waohine, J. B, Lineoly
Frult box, C. W. Woeston.........
Fralt jar, 1. G, Ottorson..
Frult ploker, J. Sagor,, .

Furnaeo door, M. A, mehun X
Gaugoe, ¥, D, Hagolton. ... S
Guang plow, W, AL Richaedson, ... 0 BB LN
G, Indloating power of, W, 1, auu < 154678
Gos binder, C. FL TUBOK e - 184,60

Gas cook, 1, Doeokor. .
Gas aven or summer l‘lﬂﬂﬁ\ ll !lhourdn..... « 184581
G regulator, G 'Nylur

Gato, 1. 18, Btophona, ... Sreeneier sasansaanarass 154,588
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X :::ﬂ Alr ongines, utilieing exhimust of, F. F. Schoake. . 184913

‘“' | Aoy, camponition, Merrell & Wilder l‘l.:

& (i o0 | Antoinl trap, G, W, Glbson. . N,_--?:

" {8574 | Ashlench XX, B. & 8, Tooke 1at,

b AT O o T

& Axlo gronse, M e

Moad blook for saw mills, G. Hermstoln. ... ':: My | ,m::,,,,. 7. B, Morso 184,70
Tloating devios, eto., botler, W FL Harrs. ... '“ 4t | Tlo tio, 1. M. Pollard. 184,01
Hoating stove, Drooge, ¢ ol : " :M | Bale tho, €. . Viotory. 184,700
Hook and lsdder truck, J, Moo, () Darbed feneo wive, G, W, IHiogs 184,004
Torse hiny mko, 1. Y. Cahill.. s | Tarbed fonco wirn, K. M. Crandil 181
Hose coupling, 8. 11. Loring.. e - IBAER ol Nendn, mnking, A. . IHount 184, 7040
unuwulu.m 3. Duckner. ) Iz":f Ded bottom, J. Do Camp, 18,1000
Injoctor, B. Korting.......... l‘b-i "w :“:m’ Pod spring, U Plroung l:(.:’U
Japanning small articles, O. Rade e aigz | Beo hive, 1. Matneld LT
Kuife soourer, 8, M. Ilaskell. l. Ty | Toe hive, . T. Vanvalkenborg (LT 1]
Yamp bracket, 8. 8, Darrio, P BT | Veling glase plates, A. Vokloy 184,55
Lotter box, J. Kate . .....oovee lﬁt,? Bilgo water alann, A. F. Eells I
Tiquors, ageing, H. G. Dayton ‘:~ 4 | Dlsekboard rubber, O. J. Hgging (r) 7400
Loom, G. Crompton......coeens Jho ';': Mlind fastening, star Tool Company () T
Loom, J. ¥, Wieks. ... Vi ey :::'m Bobbin winder, K. Whitehill.. 184,907
Lubriating compound, weot v Body Jaok, A. M. Colt 154541
Marble mantle dhamp, J. Passmore. : ::::; ‘ nonmj‘-mn limekiln, J. Cowann 150563
Melting snow and foo, I. Kendriok. ..o o | Dolting roel, B 1. Lowis . {Vos vees IBLETH
Mop head, E. & B, G, Sirret (1)...., \ ’e ey oot natl, . L. Marshall (1) SIX e 00
Mosquilto net framo, . O ] : 154,008 Dot e stoppor, oteJ. L, Megrot . .. 194 0051
Motion, converting, A. ¥, Bella,..... " J5ia | Dottio stopor, W, A. Raot s 15,00
Motor, sewing machine, J, B. Button FIM s | Bottle stoppor, 1. Sohlloh (v)...... wneyesngeal,  Telos
Nut lock, ML \'M\l\!nill """"" T T l Nrecoh-Jonding tire arm, O, A, King L IR
Ores, rodueling, torling | Briok, T. M. Clark y 184,507
Ornamental for, J. ¥, l& (.”\( ?:,:t‘l':lu :‘u o : Bridaes, pin for bars of, | ““nvlum-r I8 |
Osolllnting steam .ngine, s Nroom, T B, &1 0, Lowls. oo, IR
Packing metallio pistan, Tdpp et ol X :::“‘:‘, Nroom machino, Waltath & Bronson. ... L1805 |
Padding machine, B Marble. ... : ‘N‘-m. Buokot badl ear, . 0'Grady. . L 184 |
Papor and motal box, A. D. Chase. ) ‘m;.,“ Burglar alarm, . P. Evorts L 184,705 |
Paper bag, J. H. Porey.....coooveees | 184460 | Burglar alarm, 1. GL oo 184,778 |
Paper, m““d‘“"“ A.G. Fall. P 7 | Dustlo, 8, TL DOUGHy. ..ovrveeseinsis .. 184,705
Peanut roaster, J. Bsposito (r).. ll;.;m Camip stool, E. L. & . W “"“m ST
Pioker for looms, qﬂR\A;"\"’t.n-':t;nm- " 1iLs | Oaraxie box, O Tumlineon . 184,008
:::::;::‘::::‘:;ﬂlml C. B. Winans eeens T8 0R2 ‘(:::’m“"’ EUnte0. . ooeermeecnniiarnstunnnenneen 181,576
RTTY ruck, C. Bloakley. . 154,521

Pipe catter, (" “‘::’m,dd """""" l!il:!i( Cand-grinding wachine, B “ Roy 184,00
I"hlllltﬁwh‘ P b:nluu oak Shaes & B«mhﬂ‘ll IS Carding machine, J. F. l'u.u L1 ¢ PR .,.w
BTV g T 85 5 L A e 184,657 | Carpet strotcher, W. W. Potts . 184 002

Plow, G. “hmx::l“:l} ] Kln; """"""" 154,69 | Onrpet sweeper, EW. Smith........ 150,78

160 g0 | Ourriage wrench, J. T. Gilbert ...
18438 | Ourtridge box, Bergman & Pilkington,
18440 | Cercal food, L. 8. Chichester.......

Reciprocating churn, J. . l«x-lhuc .......... ... 184517 | Chieck rower, J. Thomeon. ...........
Refining and bleaching bair, J. Beno......oooooooue 184,577 | Chiurm, Milling & Jones . e
Revolving boddle for ores. W. H\\»p«. ... 183467 | Clrouit clower, signal, J. ! (‘('Ilklln Iinis
Rico cultivator, 6. W. Parish... .. 184,68 | Clasp for looplng skirts, W. J. Lyneh..
Riding attachment for plows, J, m.-y .. 1515 | Clock dial G. A. Bl.rmmml...
Sample shoe holder, J. H. Jewett ., . 154,m% | Cloth cutter, G. D. Forris... .......
Sash fastener, W, G. Bulkler......... . . 184501 | Clothes pin, A. G. Cummings. ..
Sawing circular slads, J.J. Dimoad . 184511 | Clothes pounder, J. G. Lindsey
Schoo! desks, ete., fastening backs, J. W. Chilas.. 15055 | Coat, A. P 8VE ..., "o o
Screw threads, catting. T. J. Waters , 154343 | Collar bands, ete., turning edges of, R.8. Norton. 184,901
Seat hooks. making lron bars for, W. G. Collins... 184,51 | Cooking range, T. J. Whitehead. . Bk - 184310 |

Potato digger, M. B. Riges
Pump, A. 8. Cameron
Pamp, W. B, Farrar

cultivator, ete., L. Flatan............ 154,516 | Cooking stove, W. Burrows 184,551 |
:m&t&ny. A G. Stevens.. . 184671 | Corn planter, H. P. Hall L. 184710
Sewing machine, C. S. Cushman.... . 154554 | Corn sheller, C.C. Burrought...........cocvvivnnennn 184,755
Sowing machine, J. McCloskey. . 154,64 . Corn-shelling implement, Boobyer & Willlums._ ... 18183
Sowing machine, J. O'Nell... ... 181,477 | Corrugating shoot metal, W. F. Perryn .. 184807
Sewing machine, C. B. True.. . . 184,500 | Cracker machine, J. Parr...............,, . 184,556 |
Semmlchmctneker.A.\Y Brown.. . 184,500 \ Crnckeormachine, J. Parr(r)............ 7,400
Shoe for driving pipes, Brown ¢t al.. . 184,407 | Cultivator and chopper, W, B. Killough 184,788
Signal box, fire, D. H. Whilidin..... . 184,566 | Cutter head, I. F. Thompson .. 181,500

... 184512 | Cutting and stamping metal articles,W. J.Gordon 184,708

. 181,42 | Cutting fibrous materials, J. Sangster .. v 184,012
. 154,658 Y Detnchlng horm.c J. Walser..........
- 184540 | L ote., J. Commi
TR mebum. mmn‘ faco plllu tur. J. Greon.
. 184,498 | Dredging machine, J. T. Ham .

Solar camera, C. B. Jenne.
Speed Indleator, J. M. Napler..
Split whoel, B. T, Mills.
Spring bed, C. C. Allen.......

Spring bed bottom, C. E. Bmwn

Spring bed bottom, Olive et al . 184,658 | Driven well, W. 8. Blunt........ 184,006
Spring seat, Littlefield & Sheridan . 151,583 | Dry electric plle, C. L. Van Tenac 184,002
Steam and vacuum pump, J. R. McPherson. . 184,646 I Dumping scow, D. Allen........... 184,744
Steam pressure regulator, T. R. Morgan... . 184,542 | Earth auger, Shapeley & Phillips . 184,016
Street lamp, combination, L. 0. Cameron. ... . 1845838 | Edge plane, I. A, Dunham ........ oS 184,707
Stud for boots and shoes, M. Bray..... . 184,457 | Edgo plano and shave, J. Lureux..... 184,720

. 184,400 | Klootric gas-lighter, J. P. Tirrell .

- 184,027 | | Elevating and carrying, J. B. Dow
.. 184,59 | Elevating hogs, T. D. Tompkins, .
. 185,638 | Immmeung metal ware, Quinby & Whlllng

Sulky plow, M. Brown .......c.....
Swivel attachment, fishing, F. Jones.
Table leaf support, P. J. Liljoholm. ... ..
Tan bark for transportation, R. Loercher,.

Tape line lumber measure, W. L. May.... . 184597 | Explosive composition, C. Dolacy . 18T

Tapping pipes under pressure, J. Miller.. 184,68 | Farm fence, J. L. Sullivan.. 150024

Telegraph lnsulator, Cunningham ¢t ol .. 188200  Fenoe, T.J. Oliver.. . 18458
. 18454 ' Fence, portable, H. L. Jone: < IBLGY

. 18450 | Ferrule, C. T. Allen
... 184 573 | Finger board, spinning, N, 1. Allvn
184,63 = Fire arm aiming attachment, G. W.Wingate.
. 18460 Flre box for steam bollers, H. F. Hayden ..

Tobscco-cutting machine, B (‘mudwin .. 154,518 | Fire escape, M. Howle

Tool bandle, A. BeXert .uvseeeeeerserssenses 154,157 | Fire extinguisher, C. L. Garfield. .

Truss bridge, Hammond, et al.............. 1802 | Fire ladder, J. A. Groshon ...... ... 184881
Tube expander and cutter, 8. Engel 154,602 | Floor-closing dovice, B. 8. Roy........... . 188910 |
Tuck marker, A. Johnston,........ . 181472 | Flour-bolting machine, Bernholsel & \'onnc ....... 1845 |

Tarn table, T. L. Johnsom. .
Umbrells, Valentine & Morrison. .
Umbrells stand, L. E. Tadd..... senivs
Underwaist, E. W. Philbrook ..... Soaiss
Upmeotting tires, machine for, N. Sawyer..

.. W5z | Fly trap, T. Seantlin ..........
.. 184,72  Fog alarm, portable, J. B. Tarr.
. 1505w  Folding chair, J. A. Ware,.
180,545 Food-steaming spraratus, T. B, H. Andrwes
151,65 Fountain pen, W. A. Brice..

1846

= LS
Vacuum brake for cars, T. Cooper ....... .. 13857  Furnace door for stenm bollt-r: H. l" llnydon.... IN,;';
"uul.un Mw beake, T. Cooper .. ., 184,46 | Galvanizing, proventing dross in, J. Bond, Jr ... 184,525
xing, T. lmm . 1843 Gang plow, R. D. Christioan .............. - 15101
kusmnuua slicer, A. Iske.. 184,471 | Gondola car, C. A. Thompson ... .o 18408
Vehicle seat, F. Oppenhelm......... 154,656  Graln sepamtor, J. Koons.... .. 184,785
Wagon brake lover, J. B. MoAfes.. 18464 Gmpnel foat, P. Mihan. ...... T
Wash board, J. M. Gorbam........ 186011 | Grocer's dish, H. G. Adam . 180

Wash board, G. Muller......
Wash boller, G. H. Robertson, .
Washing machine, G. Buchanan .
Watch key, adjustable, F. A. Hardy
Water wotor, hight, J. A, Svedberg

.. 184651 Hand protector, broom, R, Siddall ., ..
. 1866 Harness hame, D, €. Guttridge. ..
184,551 | Harness saddle, B, R, Cahoon,,
184,015 | Harnoss saddle or conol pud, 8. H Tompking,
. 1B4 08 | Harvester, J. . Kingwill

T
. 181,504
R TR

Water wheel, Sisttuck & Stahlman | 184,590 | Marvoster frame, 0,0, Gardiner, ... 12:33;
Wheel plow, A. H. Burllngusne, .. . 183553 - Hnrvostors, ndjusting whools of,J. D. \\'r.ull( (n A0
Wheel plow, 1. B. Gllbert . 181,610  Hat brim luring machine, A, Hill,. 18‘1 :
Wiro twintor for self binders, E. (hapman .. . 184205 | Heater, Inmp olimneys, 1. W. Brown 18 P
Withe bund for ship masts, G. A. Lang, Jr........ 181,50 | Hoe, serapor, and swoeper, 51, 11, uun{(-.‘-' 5 : s"‘m
Woods, inlshing binrd, J, Hawksley..., | Holsting and sotting stone, B, Duo .. oy
Wrought lron girder, D, Hummond. . Holsting maehine, Benhnm & Loods 5 ;m.mn
Wrought iron post 1. Hammond.,, <o 181021 | Horo iy rake, A.W. Coatos.. ., 4 I:‘l::i))
s Horso bay rake, O. La Dow (B)vaonve . 7407
Horsoshoo nalls, eutting, J. 13, Wills lullﬁl"'
DESIGNS PATENTED. Thorsashoa nall making, D. 1. Loring. ons IO

9590, 958 —~OrNTiIe PIRors. 11, Berger, Now York olty, Hu:ﬁ :(::xl::::‘ '(.:‘ ;;b,’.:mm” """"" Rloqalied |

......... 150,71 |

9,042, oms.-(‘x-nuu Piog I Hot alr car hoator, ote., 1T A "00“. )

Blunkenberg et al.,

| Revolving grater, R. Soper............

| Rotary engine, G. C, Hale

| Saw-sharpening machine, P. D. Burgher.
| Sawing machine, J. G. Barger.........

! Temporury binder, J. R, Barrett .

| Twisting hay, ote., for fucl, N. Ford ....

« 181,08 Pﬂbmlllnuppoﬂ A.T. Martin, Jr.

Lamp, J. Funok 184805
Lamp, W. & W, Stachien, Jr 184 4

Lamp burner, C.W. Soule 184,568
Lamp oxtinguisher, J. T. Willlamson 108
Lenk soppor, boller tube, J. McConnell 184,700, 18,
Lifting Jaok, O, A, Bdgerton, o IR0
LAftng Jaok, W. 8, Bhannalian . 164,000
Look and lateh combinoed, A, W, O, Kloinan 1854
Look for doors, eto,, A. W, O, Kluinnn ! IMI b

Lubrieating ofl, J. M. O Thomns 5
Muanaine tire arm, KL F Whealer () 7,00
Malt drying proooss, J. G, & M. White 181,02
Murblo shooter, A, D, Laws,, g 184,717
Motallunglo gos furnnoo, J. J. Roed. . 154,000
M), froft, O, 18 Whitman, .. ... 184,01

Millstone faolng hammer, " ¥ lzm rlvw 184,977 |
Miter machine, W. . Fastman 184,74
Miter maohine, A. H. Putnam 154,725
Motive power, W. W. Corey 184,501
Muctlage holder, K. M. Grover 18,770
Nut lock, J. 1, Champlon 180,50
Nut look, . Zelher - 154,045
Overnlls, K. F. & J. H, Stacy (r) TAM |
Packing onustic alkall, method of, T. O, Taylor .. 15408 |
Paper-box machine, Heyl et al, (r) TN
Paper-cutting machine, G. R Clarke 184,00
Paper-fonding machine, 8. Scholtield LI
Papor, uniting shoots of, 8. Hmyth.. . 184,788

| Pastobonrd, making, B, L, Porkinn . ..o, o« 184,500
Payoment, . R, Anderson ... . IBAIT |
Pog flont machine, W. B. Arnold...., . 184,540 |
Pornmbulstor, J. N, Hazellp 184,807
Photogrph csbinet, H. 1, Rilo ... . 184,708 |
Ploture exhibitor, Bowmnan & Stull, . 184,763
Pile driver, B, Hillyor .. 184770
Pitman and connooting rod, 1| ﬂ llny o 184914 |
Pliers, H. Bith Miindasesont LB
Post nugor, C. W. ool 184,900 |
Pot cover, G, Clomoents, ... 154758 |
Pross, J.J, Unbobhond ..o . 0 < 184, l’m|
Protzel ronchine, Lampert & ., ‘-t'r vees 184,780 |
Primor for eartridges, F. W. Fround -« 184554
Printers’' rule, metal, shaving, H. J ﬂl-.nn . 14758
Printing, proparing metal for, J. P, Cotumoss .... 18478
Privy, portable, D, A, DOMEOr. ..ooviiiiinnnnnnnnaans 184300
Pulley chuok, turning, J. D. Al\'(ml 154,68

Quilting frame. 1. M. Hope. - <o 184581 |
Railroad rail joint, H. B. “'albrl-](ﬂ . - 154740 |
Rallroad spike, J. Newman....... 1584 500

| Ralliroad switch, G. W. Blllings......... IS4G |
Raliroad switeh, W. H. Cooke... . . 184080
Refrigerator, J. J. Bate ............. ) ... 184768

Refrigerator, H. B. Walbridge ....... . 184540

! Register, printing, Herold & Le Van . . 184 509

. 18421
Rolling shutter, J. G. Wilson

| Rotary engine, J. M. Simpson . 184019
Rufler, J. F. Kellogg -...... 184714 |
Sad lron, M. Mabony........ 154,851
Sad lron grinder, J. G. Baker.. . 184519
Sash holder, E. Enos.......... a i LNl

| Saw gummer, J. & J. A. Crook............ - IS4885 |

... 184532

. 1846
184,906 |
- 18408
184,701
. 184,560

Self detaching boat hook, G. Cosxmvo.
Sowing machine, L. Griswold .........
Sowing machiae, R. Whitehill ... 184368
Sewing machine stand, T. Crane 184,702
Sewling maching take up, A, Bocher.. voe 184,824
Shaving case, C. P. Rallo.............. «oe 184,004
Shears for cutting alips, W. A, Bcrlpp- . 184014
Sheer boom, E. Honnobery . coees 184808
Shirt bosom, J. Fisher....... . 18470
Shutter fastening, ¥. P, nnnd P L1801
Signals, ete., transmitting, J. 8. Glsborne. 184,778
Blll-donbllnc frame, G. K. Preston...... 184724
Snap hook, J. R. Halnes....... T 184,700
Bnap hook, Kempshall & Nash s . 184573
Soldering machine, Brooks und Gornall 184,755
Spark arrester, A. W. Farmand ...........
Spindle step, spinning, Whorwell & Blauvelt.
Spring alr plstol, G. R. Carey.
Spring bed bottom, metallic, C. A. Le Quesne .
Spring bottom for beds, ete., W. P. Rees..
Stave jointing machine, J. M. Childers
Stave making machine, A. C. Blount ..
Steak tendering machine, T. Jones...
Stove door knob, J. Olmstead..
Stove grate, 1. A. Sheppard..
Stove pipe damper, D, C. Breed
Stave pipe ventilator, J. Briggs
Sucker rod Joint, W. J. Lowls.....
Sargical saw, F. A. Stohlmann........... foin
Tunpioo. ofo., dressing, E. B, Whiting.....
Ta bing and dr G. Willett .
Tap md hueet. A. Plelffer ..

Toy clock, A. B, Bo(ehkhl ats

‘.
Transit Instrument, N. Spofford 184,022
Tree protoctor, E. C. Bates..... 184,540

Trundle toy, Nangel & IAncnhn-..
Tuck creasor, R. Whitehill....
Tuok marker, J. F. Kellogg. ...

Upliolstering stools, ete., G.W. Archer..
Umbrolla, B. Folsom. . ............

Vegetable washor, ¥, G, W. Parks,, ...
Veloclpode, J. Flahwiok ..........
Vont valve for casks, oto., l’owr d al,,
Ventilating rooms, G. O, Quezada, .
Wiagon ooupling, J, W, Odanlel..
Wall guard, M. D. ROUSO, .ovveen o
Washing munohioe, G, l!umgnrdnnr.
Washing muohine, W. Doan...........
Water filtor, Bimes & Tato, ...
Waterproof hoso, making, 1, L. nood
Water wheol, L. A. Struble....
Waonther strip, J, Baldwin,, ...
White lead, making, 1. Milnor.,. ... 184,07
Window shado rollor, D. Willls ... uu.an
Wood for chinrconl, oto., troating, 1. I l‘lom
Wronch, G. W. Bradley..... .
Yarn tester, J. . Hrown, .
Yarn-winding rogolator, 8. u:non,.

154,729
184,00
. 184,704
184,020
. 184,907

184,506
Coo 1RLL

IS

DESIGNS PATENTED.

Mg Flot als fe e L 00, T, A, GOUED. «oiviveivsrn TRV
: alr farnace, P firg
P60, ~BuAac nu.n- ~JL Carlisle, Jr., Philadelphia, Ps Hydmulie lmumnhlo: \:‘rn&.“o" o
e -WA’I:.dl'm’xn Minnon, xre. ~W. Clapp, South  Hydmulie organ bl.--.u: w vam; ..... :;Eﬁ
Benda Hydrooarbons, treatin W d )
3545 ~Grans BorTLes ~C . Dorflinger, White Mills, Ps (mpletmant, mmwun'l. w. ):d(":l: i
uﬂ.—aumnm:' =J. . Hobbw, Wheellng, West Va.  (nking apparatus, A Campbell. R o]
#/48 Lo 950 —~OsL Croru -C. T, Meyor, ot al. ,Bergen,N.J.  [nkstank, 8 Darling (r) ],

/B ~BEATE RUNKENR. —. S 1 A LU L L o TADS Y
ey A. F. Migeon, Wolcottyille, Inerfering gntel for horses, T A Mlnm R s ".pm

Iron fenes, T. Rebholx

S0 ~OAMNIAGE ~D, P, Nichols, ¢f ol , Boston, Mass Jig for se Borpesd
: . o 0 . parating are, W, 1oope
955 ~BYATUARY .~J. Rogers, New York clty [ Journal box, 5. I, N. ¢ lnrhu:;: " ¢ ::'m
Oﬁl -—w:;ouw FABRICoS R, Boott, et al., Lawrenoo, | Knltting maohine, €, J. Apploton 3 m:m
Knlttng machine needlo, ¥, Burns ,
Dm —mvu =J. Van Wormor, Albroy, N. Y, \ Lamp, . Diokson s

154,708 |

omxv—(*‘mn Preoes.~J. Blankenborg ¢t al, Buftalo,
0057 ~EsMoToERyY, 1. Crisand, Now Yaven, Conn.
9858 ~TIAT noLLER. -], Hall, Nowark, N, J.

| D00 ~WATCH CAsE~]1, Lauront, Now York olty.

| socintion,

SOHEDULE OF PATENT FEES,

On onch Cavont ... : 10
On ool Trade mark. oo seaiininiig 25
On Hiing esoh applioation for & P uhvnl :l- yoars). . 13
On Isuing sach origing Patent ... wor B
On appoal to Bxaminers—n Culef oo m
On appenl to Commissioner of Patents 20
On appliostion for Relssue. . o
On iling » Digolaimor : 1m0
On an applioation for Dosign (Al yours) 10
On applleation for Doslgn (7 yoars). ... 15

a0

On applioation for Design (M4 years). ...

@\dvrrﬂﬁcmwts,

Inwide Page, ench insertion = =« 75 cents o line,

Back Page, ench lusertion = -« $1.00 » line,

Engravings may head adcertisements at IAh same rote
per line, by mearurement, ax the letter pros.  Ad.
tertisements must be received at publication ofice an
carly ax Fridoy morning to appear in next lave,

ON THE PROGRESS OF AERONAUTICS.

| An ossay road before the Acronautical &nidymnt Olﬂ

Britain. By Fredorick W. Brearey,

A usoful and Interesting paper. R
brief nooounts of the most reoent trinls of bllfuonl uv.
Ing mechnnioal propelling attachments. Tho required
dimensions and bost forms for balloons with propelli;
lmmhlnm, Calenlations of the power exerted by b
in travolllng through thoealr, and their methods of
tion. Calouintions of tho mechinnical roguisitos for s
cossful perinl navigetion, as lmllmu«l by the lllltlll of
birds.  Roport of balloon trinls hnving vertionl serow
l-r«umlhvr-, mnde b the British War Office,  Alr u;lm.

lon by “pushiing'’ halloons, meﬂnmnlll trlall O
Socloty's apparatus for testing the Lifting Power of
P"‘"" surfacos whon exposed to wind currt 3

Itm und dimenslons of Moys’ steam Aerl
with an nooount of ite proctical trinl at the "rnul alocs
Deseription of Moys' renarkable self liftl nT stOnm on.

no and lmllnr. of omy  harse power, but w ;hln.

Lhiirtoan | wit) arrangement of the
Hfting fans, oto, (onu:lnod in SCIENTIVIC Aumu‘A!

B

| BUPPLEMENT No. 4. Price 10 cents, To be had st this
ers.

office and of .\mu

£10 TO $100 INVESTED IN WALL ST.
Often leads to wealth, A T2 boot ox ning every-
thing, and & copy of the W '« sent froe,

JOHN l{ICRLlVG & CO
Bankers and Brukm. 2 nmulnr. New Yort

MINERALOGICAL SPECIME NS FOR
nlo. Bergen Hill Zeoliles and Qldle& For circular of
culary, address EDWARD H. FLETCHER, I West

th 81:«-(. New ‘iorkCl Ly.

& Fiw h—un M-ldrld Centennial, Hand ond Sal)-inking.
t Sn-.q!&

é‘@? wors

SES L tim, KELSEY & GO,
| INVENTORS, AND OTHERS OWNING

B ¥ SRR T

UXION USTRIAL WORKS Co., Cincinnati, Ohlo_.
TION CLUTCHES 22
FR&EELEVATORS

VOLNEY W.MASON

Complete sets of
JCASTINGS
steam no-u.un m'

odol 8
d 21in. boro . -lm i
E."i"r'&m oot T}.‘if.& w..:.r
Parts of Models. A" llbd.l l’&un!‘oohmm
ODNOW & WICETMAN, 20 Cornhill, Boston, Mass:

A Scientific Christmas Pres-

ent fo mur Bo ‘ga‘m

“Boult’s Patent

Reverse otlon

B vk
!)ovolal

Durable and EfMiclent,

MESSRS. B DANBACHER & €O, Hum:

s :
e/ .
4 ﬁﬁm
CHER &

0,000,~HING BT, Logor, Providence, R, 1,
['A copy of any one of the abave patonts may be had by

romitting ono dolinr to MUy
{ o ik & Co,, 5T Park Row, Now

.L'I‘éznma‘z?*w? i Jesr |




'm mM valuable

W Drilly and Drill.
ug‘ﬁ"mo Ys‘n'fuo:.:’t.uf Tomp:rtn" tho
Iﬁ: ws-blm y 0 One {olumo. 12mo.,
I 'l‘onln FHoldi "oolw : Hido

. )
[ lﬁl‘kmvu i fron; Tanle 3
nsing: To make a Chosor; To
I&Dm‘nll ; BEmery

and Groas

N M lini
pontage
L 0 NTEN 'l‘ S.
w TA AND MACIINE TOOL 4\ ~TRound.
W &lﬁ\mt for Brass \Vorl mn'l‘ml for
uoSrun ANI)
koot h g ke -
‘n LAy sary to out n Thread in
..Mv. slllaln&‘(g?mlmmnoun ON 'm: Wonk.
ﬁln nﬁn M nohine ;
m Io -nd l\mlr l 'l'mmn;:
(.'000‘ o or loﬂlr ath *: tum R‘ﬁ;%‘
Turning et 8
of ﬁ"?n m for (‘dgﬂntlnu th "fvmm of ncu-
oqu l%' l& Ul Iforent Numbers of Horse
'OW! or Cnloulating tho Number of Hore
Sttt T b L s
l:l‘?‘ ho‘}‘ 1 -n“i“f‘i n l!;\nan gzlmlh;—ﬁo 011-

1 Bonss  Wor
DIULLING LN THE I.A'rm:.

| wohin XL TWw 1) ‘vedin
el <Dl il o\m! l\nmm—m; Drills; Drilling Hard
rxl Drills, Pin_ Drills; Counter-

Noulﬁ Otel }(oywn Ak
ink X l. 0oL Stek, —Forging Tools; Tool
'-bmlun ln-l nmlum [} llnrdunln‘u To Harden
-l \\mn ht Iron: To Case Harden
m 1'0 Ill\nl(m Malloablo lmn. The Crystalliza-
n \rmn l.lmuz Thi Wenr of Motal Rurm«u An-
Mixturos of Metals, XIII. TAPS
luln lla A u- bl(\ Diex; ka for Use in Hand
WonK,—~Toors.—~Calipers;  The
? lm llloukx (‘.hlm-l s Filing Emery
‘ap«n Ton « for Sar Clamps; Pen-
Ll nrllwn l olr Buxmv l\‘lmngl_L nk Mo-
tons; Fitting Clinders; Soraped  Rurfa 0 Make o
rfico Plate; 1 o( ut Hard Saw Waae 1‘93 hnum bonky

Y

W’m Rofitting Work
Ight of o l‘u»llng from the W “ﬁ, t
o Pattern; Grados and B\ sds  for Emery W enhv
» of Gas or Stoam  Pipes; Steam and W nu\r
Jolnts; To mko Splrl Springw lludunlr;&a
Vs ING CONNPOTING  RODS~D k o\'unm
ﬁ\'l MILLING MACHINES AND MILLING TOOLS.~
CALOULATETHESPERD OF WHEELS, POLLRYS,
=X VILLTix SLny VALVE —Movements of Piston
untl 'ORANK; Stosm Supply: To Measure the Throw of an
ntrio, XIX.  HOW TO SEr A SLink VALVE. XX,
‘vnra.—suotlon Pamps; Foroo Pumps; Plston Pumps.—

A loﬁocl. 1ist of books on Steam and the Steam Englne,
with prices, sent froe upon spplication,

“gtlmnw the

Our mwr und nnl&u’ux:l (‘ulnl uoof Practionl ard S sen-
tiflo woc‘ 0 lon froo to any one v will
fury! llllld mu

NRY CAREY BAIRD & CO.,
lum. Hooksollers and lmpom.nt,
WALNUT STREET, Philadelphia,

SILVERED GLASS TELESCOPE

For Salo~Ton Inches aperture, bdst Bnglish make. Full
partjoalars by mall. Address | F.0. Box 013, $pringtield, O.

$5 to $20 R f“‘im‘“\';?,?‘k ch“."ﬁ‘r“Jn.‘,'.?“s?o.“

mvw.cmx\c PDOT l..\'l‘lll‘.‘h—
300 Foot Drill Presses. Sond for Clreular to
H. L. SHEP. All.l). Clocinnatl, O,

TUGH‘.T YOUR RESIDHVCB ﬁubnumtlnlly Painted,
nddross STAPFORD & LAWTON, Palnters, &o., Park
Place, Nowport, R, 1,

Lathes, Planers, Shapers, Drills,
Gear& BoltCutters, &c.EGOULD, Newark,N.J.
‘V OODWORTH SURFACE m\m sl'_'i Planers

7‘!3{1"31’!:;2?2& $35. 8. C. HILLS, 51 Courtland

I'l‘ PAYStw sell our Rubber Hand Printing Stamps,
’l‘erm free. G, A.HARPER & BBO., Cleveland, O.

Pond’s Tools.

Bn_lne Lalheﬂ, Planers, Drills, &e.

DAVID W. POND, Successor to
LUCIUSW PON WOrculer, Mass.

Industrial Publ

SHAFTSPULLEYS HANGERS

COUPLINGS ETC.
In Stock, and for Sale by
WILLIAM SELLERS & CO.,
Philadelphia, and 79 Liberty St., New York.
Pﬂne lists and pamphiets on npplluulun.

Planin ning a?(ri. Malching.

Mouldi Machi Scrol

Saws and General “ood-workjn ichlm-r nﬂ. -

JOHN B. SCHENCK'S SONS, | Matteawan, N. Y.
Sendfor(.‘lulogne. t 181 Liberty ~t N.Y.City.

TEEL NAME STAMPS -Onfy Iic. a Letter, post pald.
ddm.lSTEKLSTA!lP “UIlh- New anun. onn.

GZ\T i PEO!"IT'B per -cok. win pmnv
It or forfeit $50). New articles are just put-

WANTE

CHIDESTER, €15 Fulton St., Now York.

Sulumt-n to sell Ught hnnlme to

lkul:n. NoO PEDDLING. Salary, §1.90

ear. Hotel and travellng expenses

pald. Address D FIANCE M'F'G CO., Chicago, I1L

==L M CRRPENTER

.,

serasanen

!A\UFAC’I’UIIBR OF FIRST CLASS TAPS AND
1ES, Pawtucket, B 1.

EAGLE FOOT LATHES,

With Seroll and Cireular Saw Attach-
ments, Slide Rest, Tools, &c.; also small
Eogine Lathes Meta) Hand Planers, &c.
Neatest desigos. superior tinish  Low
rices. Our new Catalogue describes
these and every tool necessary for the
Amateur or Arifsan. Send forit.
WAt L. CHASE & Co.
Bs&wm I‘llmr!} Bt,, New York.

MACHINERY

OF EVERY Dl{\i( RIPTION,
COLD ROLLED 'dl)\}‘T i, HA RS, PULI EYS,
COUPLINGS, BE Ry A\l'l EEMERY WHEELS
1\ STOCK.

AND GRINDERS,
GEORGE PLACE,
121 Chambers & 10 Roade Sts., New York City.

BT%PA

%1 ) a d. nl home.
~ terms !n'c 'rm E&CO.,

10 sell our RUnnER PRINTING STAMDPS,
Terma froe. TAYLOR & Co. Cloveland 0.

Outfit and
Augusta, Maine.

Wanted to cure a case Of Catarrh in each nelgh-
borhood, with Dr. Karsner's llemody.to in-
troduce It Sample Froe. J. C. TILTON, Pittaburgh, Pa,

855 E 877 l.' 4‘)‘:'::?’ !ln”I"I( f"?\l:‘nuu::.um ll:u.m’ e

Scientific g\mcmn.

PRICE ONE DOLLAR,

Sent Post-paid, on Receipt of Price,

- J
|7 l< AM 1’UM | =
T qu-\lr.\\l\l 'ILA, VIES ’
“'lm lu'lr!“‘{:'\\ YORK, BALTIMORE, HOSTON, 4
Bona fur droular of n\;v"'l';'l(l’;‘l'(:(y“"{m\, (I;:ll 'lznvn’u:n,un A,
f ] 5
ARE KON Y South hurwull Conn.

REVERSIBLI

HOISTING ENGINE

FORALL PURPOSES,

Ol " Jlg, durable, and effective. &
B o W OOD MG CO 165 earl BE, h’.Y.

ROSE-BUDS IN WINTER

Strong 1ot Noses, npooislly md mr fall p! l-nunlx snd
quick v.".y.m afoly iy Five wple:

lnnl vnl i,
nrinllnc,nllhlmlu! m¥ uo ’83.( )t H)do.
83,00( 20 d». w4 7 0, o 10 conts

M'Iluvm-l one ﬁ K ﬁ:"nl} rt-mlum}tn?r to
nr’ llnllu " wmlh'i:rld«rr« nd nr nur now U
’ AT F
0 ROSE-COLTUNNG BiNciE 4 unu('
s nnn n( K1200 ¢

est sorta.  Add
la)ur,();w"ml. Wost Grove, Chester

ols o Denlers. NO
xpenves paid.

ko

l"l‘l'l)l NALESTE
o travel and sel) goc
PED DI.IVH. Hotel and trave o
Sddress, MoxiTos MANUFACTURING Co,, CinGnnati,

IIIIIII T +JWRO %%HT
BeAMS & GIRDERS

(N TRON MILLS, Pittsburgh, Pa., Manu-
% of lmproved wmuum fron Beams and
'nlml
he great fol) which has taken place in tho prices of
Iron, nod especially in Benrs uaid In the conatruction
of FIRE PROOK B S, induces usto call the spe-
cinl attention of Eng Architects, and Bullde
the undoubted adyvantogos « w orecting Fire oL
ares; and by rof Lo pugoesi2& M of our Book
sectlons -whic 11 be sent on application to those
contemplating the f fire ’mm!lmlldln s~THE
COST CAN BB A LY CALCULAS ),
us Tosses and in-
hese and like con
It is

cost of Insurnnoo nyolded,and the soer
terruption to business o aused by fi
siderations fully Justify any additional first cost.
believed, were ownoers fully awnroe of the small
difference which now exists botweon the use of Wood
and Iron, thatin many cases thie latter would be adopted,
Weshall be pl pleased to furniah estimates forullthe Beams
complete, for any specifio struoture, sothat uuv diffurence
in cost may at once be ascortalnoed. Addres
CARNEGIE, BROS. & CO,, l'l(lnlmrxh Pa.

8790 FOR BE+T PI\NOS IN THE WORL f)
* ~inuseall over the U, & in oyver %00 towns by
persons you will find In our Miustrated Clrenlar, prob-
ably residents of your own place, or very near, whore
you can try our phnmu Goenuine Rosewood—~over-
strung—rfull iron plate -7 1.3 octaves—Agraffo—and pos-
sessing every improvemoent known, snd warranted 6
years by a responsible Incorporated \lnun{ncumnh( Oy
referring by permission to the Chemical Natlonal Buank,
New York cﬁy by far the strongoest bank in America.
Pianos sent cverywherc on trin), We have no agents,
Send for Hlustrated Circular giving foll particulars.
ddress UNITED STATES FIANO COMPANY.
(Please name this paper). 810 Brosdway, New York.

‘A G I r ™ By an arrangement with
mh:ukrm*}{nzrmx
croln:uhpern sample packaseof for Plctures free.
ok 204 cast et v N’;bm m’i"“?:&:.a.
fect.
o ! L.PATTEN & CO’ 182 Willlam St New Yorks

ELOCUTIONIST'S JOURNAL GIVES

cholcest standard and current pieces for professional

P
LIST OF ENGRAVINGS.
A s —
I.—THE LETTER WRITER OF SEVILLE. This pncturo presents | wan
mobl forcibly the con!rnu botwoon Spain and our own blessed land—botween education and Imagine

one of our American girly confiding to another the subject matter of a communication with a dear tnend as this
‘ dark beauty seems to g‘o doing ! Her position and oxvrmlnn aro most natural, and »o too is the attitude of the old
scrivener, whose sar, he undonbtodly assures hor, is the grave of secrota. The other figures are life-like, and the
who\e picture is pleasing.

II.—THE CROSSING SWEEPER. A scene familiar enough to dwell-

ers in New York In the winter season. The faces are not common ones. The boy's Is that of onn likely to make
his mark in the world. The Iady’s is full of goodness; but bcr sttention is abwrbcd by an .|gpmncmn3 vehicle,
which she must escape, and she does not see the earnest lifted so respectfully to

| III.—THE ROYAL PRINCESSES, OHILDREN OF GEORGE

III. From the picture in the Royal Collectio: nted b Co ley, of Boston, for Gcorto lll.—)hry Sophla,
lenan ouu?memou duml:;rl un{ 3 Lgmnpaa.nﬁrhere

{ 1IV.—THE SKEIN WINDER. A domestic scene of the old Roman time.

An original subject, and treated in an agreeable manner. Most of our readers will recall similar oxperiences.
The poet Longfellow cites, in his “(cunahlp of Miles Standish,” s scene of the kind, but much more romantic.

V.—THE SPANISH SISTERS. From a painting by J. Phillips, of the

; nl Academy, and one of his best. The contour of hoes—bﬂxht black oyu" olive complexion, costly embroi-
deredtlln.ric "lace veils, identify them as * Spain's dark glancing dsughters.

VI.—A REST ON THE HILL. A fine bit of unsophisticated pature. A |

young farmer’s wife is returning from town with her pnrchuoa. It is a hot day, and she has seated herself to rost
| for a few moments on & bank under s beech tree, not fur from her house, which Is seen in the diitance. Her
bonnet thrown off, and she and the little one nm ovmcnuy having & good time.

VII.—THE FAIR CORRESPONDENT. Washington Irving touched

a chord th.n vibrates in the consdommen of m'ery intelligent individual, when he sald he thought one of the jl){

| of heaven would be to receive letters b t and never have to write s roply | Somothing, however, wonld

depend on the writers and the nature o (he lotters. We think the Ison who Is to bo favored with the confidence

nf the clear-eyed, wholesome-lookin lish glr before us, should reckon indeed the first part of the proposition
0 be t.rue. without the closing condition.

VIIL._BARTHRAM’S DIRGE. This subject appeals to an entirely dif-

| ferent set of sympathies. Scott's Border Mlnﬂmlx !uvplled the themeo. The contral figure is that of o you

! nnblemln shot to deaih by nine brothers, whose sister he had dishonored. Ho Ues on a leafy bler at the foot o
the altar, attended by two of his faithful vassals. The lndy whose heart he had won looks on with terrur, won-

der and grief depicted in her countenance.

| IX.—GOING TO SCHOOL. This subject needs little exposition. Shaks-

peare’s schoolboy never dies.  We all remember him! The grouping in the ploture is admirable, and the different
expressions make an entertaining study. One early bird is Intont upon catehing the intelle setual worm ; one pours
iwer his book a5 he walks along; whilo some of the others enjoy thomselves as thoy go, regardless of books or
25800,

X.—PEEP-O-DAY BOYS’' CABIN. The home of a guerilla freehooter. |

{’lc hi“ Urghrf*um';‘:lfmn a H'Rr“ll s ‘{dtvlp"';:ll": and :,“ ”!’NVD‘"R. his wifo moanwhile keeping wateh, The composi-
on is fo 0, An e nocessories of the plcture affurd vpportunity £ -
e aa Ty ey upPo ity for considerable study. The orginal paint

XI1—THE SCANTY MEAL. A very pleasing and natural picture. The

horses' heads are exceedingly well drawn, and wo almost 500 the coarse hay, what there s of it, Qisappear before
our eyes in thelir capacious Jawa, .

| XII.—THE AMAZON.

&t about five years of age.

- A portrait of Helena, fifth child of Queen Victoria,
Fho charncter is o protty concelt, though tho comparison Is mther by contrast than

similarity,
83~ These Eogravings are printed on fine toned plate paper—size 12x15 Inches—and the collection
forms a unique and appropriate gift. Liberal inducements to the trade.

PHOTO-ENCRAVING CO,, 67 Park Place, New York.
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The HOADLE Y
PORTABLE STEAM ENGINE,
Y/TH AUTOMATICAL CUT-0OFF REGULATOR

VALV E
THEBEST.

SEND FOR CI/IACULAR

TheJ.C.HOADLEY CO. LAWRENCE, MASS,

STATE WHIRE YOU SAW THIS

BALANCED
MOST ECONOMICAL ENGINE MADE
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Wood-Working Machinery,
Such Woodworth Pls
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Todd & Raﬁerty Machine Co.

MANUFACTURERS OF

The celebrated Greene Varlable Cut-Off Engine, Lowa's
Patent Tubular and Flue Bollers, Plain Slide Valve Sta.
tionary, Holsting, and Portable Engines. Ho ll- s of all
kinds. Steam Pumps, Mill Gearing, Shaftin Sk
Tow Oakum, Bagging, Rope, Flax, and He ml\l;( chinery.
Agents for the New Haven Manufacturing ¢ o.'s Machin-
Ist's Tools, for Judson's Gevernors and Stop Valves,
Sturtevant dlowers, and Differential Pulley-Blocks,
WAREROO S, S8 LIBERTY SI'HEET, NEW YORK.
WORKS, PATEKSON, NEW JERSEY,
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! | o)y

! ™
q BONSER'S STEAM TRAP is Warranted to
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« WOrkin any position; it does not require any level-
Ung. Send for Clreular. 8, Boxsen, Dover, N. H,

\\ You V(- AMIRICASCROLY, ﬂ\\\ t-cnl.
the world, JMBEUGLER, M'f'r, Willlnmaport, Pa.
REVOLVING STERFOSUOPES,

llnhlln from 6 1o M0 Dozen Moetures, by
F\ BECKERS, 210 Thompson, St., N, Y.

Esrantisuen 184

JOSEPH c TODD,

(Formerly of Todd & Rafferty), EXGONmen and MACHTN
IST. Flax, Homp, Jute, Hope, Oakum, and E
M inery. Steam K ngines, II< lers, ote.  Also Agent for
the celebrated and improved Rawson & Rittingor Hotst-
h\r Engino, | will furnish speciications and estimates for
Kinds of l‘nﬁ‘h\m ry. Send for descriptive circular
LA [} '\‘M

and prico
J. O, TODD,

m lhrclly St hn \orl. or l‘nlem- J.

l'IIOTU(‘R Arn I(‘ \l’l'.!-

E it/ 'l‘( S &
comp ote, with direetions, S10. .\:n‘lul(\‘r‘:l(:ig‘ c‘(‘ulr:a

ix3ig Inchos.  Send for ilustrated eirou)
L MORGAN, M \l\n‘l \u- \utl l‘ 0 Box &9,

Made by one Agent In &7 days. 13 new
artloles. Samples free. Address,
U M. LININGTON, Chlcago,
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Advertisements,
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Roller Saper-Hoatod Stears, O Stills, &e. '
HENEY W. DULKLEY, Sols Manu ‘um. ]

15 Broadway, New York.

PORTLAND AND KEENE'S CEMENT.
From the best London Manufacturers. For sale by

JAMES RRAND, &5 Bookman St New York,
A Practioal Troatise on Ceinent furnishod Por 2 cents

 THE BEST

AND MONT NOONOMICAL

Boiler }‘eeder

FRIEDMANN'S INJECTOR,

MANUFACTURED W)

NATHAN & DREYFUS, New York.
M5 Liberty B2

Send for Clrcular.

Niagara
Steam Pump Works.
ESTARLINNED 18N,

CHARLES B. HARDICK,
No.283Adamns Stroeet,

Postage F'ree.

NOW IS THE TIME TO SUBSCRIBE

RPER'S PERIODICALS, %o Eomeiaers

The saccess of Harper's periodicsis is among the re-
kabie facts of the pablishing basiness of this or any
2 y.—Christian Addrocate, N, Y.

Of these standard pablicats it is not
to sy more than that

ol

tory and progress of the! in a certaln department;

one contalaing the cream of current Jiterature, & sec- |

WARRANTED.

Eagle Anvils
Retail at 9 Cents per Pound.

Face Axp Horx or BEST CAST STEEL Thoy are the
ONLY Anvils that are WARRANTED, They are
potter than all others and much cheaper. |
%" Boend for Circular to
FISHER & NORRIS, Trenton, N. J.

(Solo Munufeturers in United Statows,)

ESTABLISHED 1543.

’ L==-Complote Self- P c
SMITH'S MANUALTCOME Bifvrl:| FPORTLAND GEMENT
Felograpn and bl ¢ 8 ey B'S. For Walks, Cistorns, Founda-
yed In America % Co Loy | tions, Stables, Cellars, Rridg tesorvole, Hroweries, oto
1o G, TILLOTHON ¢ e Tomst 10 cents for Prctionl Troathe on Cements.
R L MENCHANT & C0O., 70 South 8t New York

'MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Sond for new Llustented oatulogue,

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACOTURING CO.,
New Maven, Conn,.

Tastrated Oatalogue of
ries and Instraments publis
pald 10 anv nddress for B

1dress JOAN A, RORBLING'S SONS, Manufactur-
«r-':.' Prenton. N. . or i1f Liborty St., New York.
Wheels and Hope for conveylng power long distances.

Send for Circular,
MPORTANT FOR ALL CORPORATIONS AND

IANF'G CONUERNS. ~Buork's Wateh~
or, capable of accurately con-

HARTFORD
STEAM BOILER
Inspection & Insurance

1's Time Detec
trolling the motion of a watchman or patrolman at the
different stations of his beat. Send for circular
J.EBUERK.P.O. Rox¥79, Boston, Mass
N. B.—The suit sgainst Imhaeuser & Co., of New York,
was decided In my favor, June I, IS4 Proceedin,
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COMPANY.

e - W. B, FRANKLIN, V. Pres’t. ). ). ALLEN, PrerL
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GEO. £ ey 2% Ao DUS, corner of White and Elm Sts. New York.
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BaltimOre. ud. Premium awarded. Patent for sale for the (‘nltodsuu-sl

" te. 3 iy t
CLAY RETORTS, TILES, FIRE BRICKS, &c. DB Mg - ;‘”' :““;"\";;‘;"*“';‘:{\. -

710 Green St., Philadelphis,

Danbury Drill Ghucks,

New—1876 —Pattern.
SPGREATLY IMPROVED—ALL CAST STEEL._Z23

ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTUREDEY B0, ecuRooxDane Co
FITCHBURG MASS

SENL FOR PAMPHLET

ond proserving and fllustrating all events of impor- |
tance the world over, the third anticipating fickle
fashlon and chronicling its changes, and all commend

PRICE REDUCED TO $8.00.
Lo 20 Bost Solling articles in the World | 801 by all dealers in Mechanics Tools.

Ouo Samplo free, and an order &wd ’rfm HULL & BELDEN CO., MANUFACTURERS,
for B6.00, ATKINSON & CO., 2Clioton Place, N. ¥, Danbury, Conn,

ing themselves equally to the resder, no matter of
what set, age, or candition.— N, ¥. World.

Harper's Magazine.

That Harper's Magazine has become o literary insti-
tation and sn edocator of the people a half wmillion of
readers know to-dsy.—Boston Tronscripd,

Harper's Weekly.

Harper's Weekly should be in every family through-
out the land, ss & putrer, more interesting, higher.
toned, betterdl tated paper is not published In this
or any other country.—Commercial Bulletin, Boston,

Harper’s Bazar.

The ladles best appreciato the merits of the Bazar,
8 weekly devoled entirely to thelr Interests In all e
various departments of lltematore, fashion, and do-
mastic arts, It Is an admirably conducted illustrated
paper, contaloing emays, editorialy, stories, and pen.
eral Information of a superior order.—Brookiyn Eagle,

TERMS for 1877.

Haxrzn's Maoazine, One Year M
Hanrze's Wezkuy, Ono Year {0
Hanren's Bazan, One Year , 400

One copy of elther willl be sent for one year, POSTAGE

PREPAID by the Publlshers, (o any Subseriber in the | °
United Stotes or Canada, on recelpt of Four IDidlars, | h

Hasrew's Macazoon, Hanren's Weesey, and Hanren's
Bazan, for one year, $10 (0; or any two for 87

poetage prepatd by the Poléichers

An Brira Copy of dither the Maaarixe, WeERLY, or
Bazan, will be sent gratie for trery Ulud of Pive Sus.
MunEne of 3400 such, In one remiitance y. S
Ohpdes for $30 D, without extra oopy | poeiage prepoid

by T Publishers

Address HARPER & BROTHERS New York.

Subseriptions taken for Marpor's Peri-
wdienls b{ pokeellers and Perlodienl
Dealers throughout the United States
and Canada,

AMATEUR WORKERS
N

Rare & Fancy Wood

Can find everyihing they desire, and five books of

BEAUTIFUL DESICHNS,
Send o, stamp for our new and enlarged Oatalogue and
Vﬂ"'““ (th odition Just lspued) Lo
GRU, W, READ & CO
186 Lo 20 Lowla BL., foot Gf tah Lo 6th e, 18 1L, N. X,

BAKER'S SELRIED
Rotary Pressure Blower igstert
1 A U ggizseis
,’- | it
SEESS
L
Send for Circular and Descriptive
. Price List,

Warranted superior o any other,

WILBRAHAM BROS. p
.No. 2318 Frankford Avenue, Fhiladelphia

WOOD & LIGHT
Machine Co.
WORCESTER, Mass
Manufacture all kinds of
Iron~Working
Machinery,
including many poveltiea
Shalfilsg, Pellegs, B,

Send fre Circulars,

BRADFORD MILLCD,
Nuscessors Lo Jas. Nradtord & Co.
MANUFACTURERS OF
French Buhr Millstones,
‘ Portable Corn & Flour Mills,

‘_::::‘ To:zinc, eto.
- Al Clotha
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CINCINNATL, O,
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THE TANITE CO.,
STROUDSBURG, PA.
EMERY WHEELS AND CRINDERS.

GRO. FLACE, Gen"l Agent for N. Y. ¢ity and Btate.
d » d Dies, for work.
PUNCHING i S
PARKER PRESS €O, Middietown
PREBSES Conn ; 3
- Schlenker’s New Maching
BOLT Revolving Die.
Sond for ('ulnlr.r\m. wiving pricos
and full deseription.
CUTTERS HOWARD IRON WORKS,
BUFFALO, N. Y.
NON-COMBUSTIBLE STEAM BOILER AND PIFE
WITH "AIRSPACEYIMPROVENMENT,
Haves 1000 20 por cont, CHALMERS SPENCE CO,
Foot 18, ith Bt, N. Y.: 1202 N, 24 8t., 8t. Louls, Mo,
“ ILLSTONE DIAMOND DRESSINGMA-
Y ciaNgs. Rimple, effective, snd durable. Also,
Alamond-pointed tools for trulng Fmery Wheels, Grind.
stones, Chilled Iron, and Paper Calender Rolls, and other

mochanical purposes,  Alvo, Diamond ’l'QoI-. Raws, an
l':;lfil; mndo Lumlnr. #. DICKINSON, 6 Nassau Et..‘ﬁ. £

TO SHIP AND ENGINE BUILDERS,
STEAMSHIP COMPANIES, ETC.—A Mechanical Engin-
vor, having extensive experience in marine engineering
(eapecially compound) und fron shipbullding, also in
stosnmn ongines and machinery in neral, I-_oKn !ov
engagement: first-class roferences. Address ENGINEEK,
P. 0. Box 268 FPhiladelphis, Pa

FOR SALE—STATE RIGHTS OF A PATEST FOR
housebold use. For sample, &c.,send 25 cts. to W. 0.
SMI'TH, 6 Blackstone 5t., Boston, Mass,

Nuw YORK STATE REFORMATORY,
KLMIRA, N. Y., Doc. 7th, 1876,

PROPOSALS

are Invited until 1st January, 1577, at noon, for an enﬁt
and two (2) bollers to be delivered and set up at the
formatory, upon foundations to be furnished by the
Htnte, na follows @
Euoginoe, 2048, with automatic variablo cut-off, governor,
ote,, and an 18 £t fy~whool, 30 inch turned face.
Bollors enoh 15 ft. long, 02 inches In diameter, contaln.
Ing 65 four (4) Inoh flues,
Hrn;mmla must give full deseription of Engine and
Botlers, and state oarliest date for delivery.
Z. I BROCEWAY,
General Sy, o

§ v 5 Week in your own town. Termas and §5 oul;t
) b(' free. H. HALLETT & CO., Portland, Maine.

, SAFETY HOISTING
OT'S Machinery.
\'TION CLUTCHES =
HGTON SRTERS

VOLNEY W.MASON &

OF THE

SCIENTIFIC AMERICAN

For 1877,

THE MO0ST POPULAR SCIENTIFIC PAPER IN
THE WORLD.

THIRTY-SECOND YEAR.

VOLUME XXXVI—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the sixth day of January, 1877, a8
new volume was commenced. It will continue to be the
aim of the publishors to render the contents of the
now volume more attractive and usceful than any of its
predocessors,

To the Mechanic and Manvfacturer.

No persdn engaged In any of the mechanical pursults
should think of dolng without the SCrENTIFIC AMEICAN.
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 Somexririo AMERICAN will be sent
for one year, 52 numbers, POSTAGE PREPAID, to any
snbsariber In the United States or Canada, on recelpt of
three dollare and fiventy cents by tho publishors,

One extra copy of the Saextiro Avmmoax will bo
supplied gratin for every dud o Sov medecriders al 020
each; or six coples for $10.30 without extra copy.
Postage free,

The Sclentific Amerlean Supplement.

A weekly paper, uniform In sleo with the Scrmsrine
Axmmoax, but s distinet publication, Tt cottalng works
Ing drawings of enginecering works, and claborate tres-
tises on every branch of Scletice and Mechankos, by
emingnt writers, at home and abrosd. An
cover protects the handsomely printed sheots, Price,
$0.0 per annum, Single coples 10 conts,

One copy of the Bomxririo Asxmcax and one copy
fhe Botexrore Axmucax Sureixsesr will be sent for
ono year, postage prepaid, o any subscriber In the
United Statrs or Canada, on recelpt of seven Dollars ¥
the pablishers,

The safest way to remit Is by Postal-Osder, Draft, o
Fxpross,  Monoy carefully placed (nside of envelopely
rocurely wonlod, and carofully addrossed, selilom goos
natrny § but It st tho sondors rink, Addross sl letten
wnd mako all onders, dmf, ote,, payable to

MUNN & CO.

57 PARK Row, NEW YORK.
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PUDDLING MACHINERY.

We illustrate herewith o rabbling machine for puddling
iron, which can be used In conjunction with any of the
known furnaces in puddling, and is now almost exclusively
used in the Clevelund district, in England, being fixed over
the ordinary furnaces. The machine and engine [Clough's
patent three-cylinder] nre attached to a substantial bedplate,
supported on four double-headed rails, or by
other means, over the furnace, the latter hav-
inga door at each side for charging and with-
drawing the bloom when puddled. From
each end of a wrought iron beam are sus-
pended two tubes, to which are imparted a
vibrating motion from a crank plate work-
ing in the column of the machine. These
tubes have at the lower end a double hook,
on which the rabbles hang, and the latter, in
addition to receiving the vibrating motion of
the tubes, also have imparted to them a ra-
dinl motion from the ends of the wrought
iron beam. The rabbles thus operate in two
directions, and puddle the iron over the whole
surface of the furnace bed. Theusual charge
for a furnace is about 14 ewt., but considers-
bly larger charges have been successfully

dealt with,

The consumption of conl is about 14 cwt.
to the ton of bars made, and much less fet-
tling i required. The men have ecasier work
and get outa much greater weight in less time
than by ordinary hand labor. Considerably
over one hundred of these machines have been
sold during the past year, and they are ac-
knowledged by those whose opinion should
carry weight, to solve in a most satisfactory
manner the problem of mechanical puddling.
Special care has been taken to have all the
working parts as far as practicable protected from dust, asit
is well known what grinding effects the dust and ashes from
puddling furnaces have upon machinery.

_—_—e—e i —
BRAYTON'S HYDROCARBON MOTOR.

It will be remembered that not long ago we illustrated and
described the above-named invention in its then most im-
proved form. Of late, however, the construction of the
machine hns undergone considerable modifications ; and, as
will be seen in the annexed engraving, its construction has
been materially simplificd. In orderto appreciate the nature
of this in many respects remarkable motor, which, through
its utilization of the gases duc to the sudden combustion of
oil, may be started or stopped almost immediately, which
requires no continuous fire and therefore no furnace, which
in brief, costs nothing
while not actually in
operation, it will be
wellbriefly to review its
history as an invention.
Thus we shall best ex-
hibit the connection be-
tween the present and
prior types of machine,

In the first engine
made by the inventor,
Mr, George B. Dray-
ton, & well known en-
gineer who has devoted
4 quarter of n century
o this especinl subject,
separate charges of hy-
drocarbon  were  ox-
ploded, the foreo ncting
on a free piston to
compress nir, which in
furn  expanded upon
the erank piston. Sub
sequently a rack and
reversible catch  or
pawl held the piston,
and the vacuum was
used  in  connection
with the air pressure.
Five engines were built

on this principle, only
h‘JWuVl:r, to be abun-
doned when the Idea
ecurred that an explo-
sive mixture could be
burned without explo-

sion by mlhllng the prlm iple c-ml)mlml in thc D.n\ Safety |
Lamp. On reducing this plan to practice, another difliculty

was met in the production of a vapor compound which has
i tondency to condense under high pressure ; and the effect
of the varying temperatures upon the evaporation was a fur-
ther trouble. The substitution of coal gas for liquid hydro-
carbon obviated the trouble ; and, after nineteen years of

CLOUGH & C0.'S PUDDLING MACHINE.

labor, the inventor found himself possessed of an efficient
gas engine, which he patented in 1872, and which subse-
quently satisfactorily underwent tests made by eminent en-
gineers in this city.

Mr. Brayton now resumed his studies on the oil engine,
and after two years he devised a motor wherein a combusti-
ble compound is formed by mecharical means, which can
(be claims) be used successfully regardless of pressure or
temperature. Then followed an improvement in extending
the water circulation through the piston, so thai the power
can be applied to both sides of the same, thus doubling
the capacity of the engine. Latterly, the principles have
been extended to engines of large dimensions, and thus the
oil motor has been developed, so to speak, into a position
wherein it may enter into full competition with the steam

BRAYTON'S HYDROCARBON

®3.20 per Annnm,
I [PONTAGE PREFALL)

| engine.  Although it may never do all that steam has done,
ll is but just to add that it can do that which never has been
necomplished while using steam, namely, that, through the
invention, a hundred horse power engine may be ulmost
instantly set in motion by igniting n small burner with a
mateh,

The principles upon which the engine operates are ns
follows : A small pump feeds the necessury
quantity of petroleum into a chamber con-
taining a fibrous substance. An air pump
forces through the fibrous compound, which
is situated close to the cylinder, the quantity
of compressed air necessary to the combustion
of the petroleum. The air, in passing through
the fiber saturated with petroleum, becomes
mixed with the hydrocarbon; and from the
combustion of the compound, the expansive
force which operates the engine is generated.
A small independent pipe keeps a current of
air passing through the fiber, and thus con-
tinuous combustion is secured. To prevent
the combustion of the fiber and the petro-
leum therein contained, there is, between
them and the cylinder bore, a perforated plate
which acts upon the principle of the Davy
lamp, and thus completely isolates the com-
bustion which takes place in the cylinder,
This combustion can only occur as the hydro-
carbonand air enter the cylinder; and since this
is accomplished graduzlly, the combustion is
gradual, answering exactly to the admission
of so much steam. The engine is so con.
structed asto cut off the supply of hydrocarbon
and air at a definite point of the stroke; and
the remainder of the stroke is completed from
the expanding force of the products of com-
bustion, thus securing the economy due to
working expansively. The action of the engine is, therefore,
substantially the same as that of an ordinary cut-off steam
engine. To keep an equable ratio between the power of the
engine and the amount of its load, a pressure disphragm is
provided; while by a very simple arrangement, the supply
of oil can be increased or diminished to suit the demands of
the duty.

Instead of having guide barsand crosshead guides to guide
the piston rods, a novel and simple device is used, as will be
seen by referring to our engraving, in which A is the engine
cylinder, B is the air pump, and Cis a lever connected to the
engine and pump pistons. The bottom of this lever is a sec-
tion of a circle struck off the centre of the piston-rod cross-
head journal. As a consequence, the bottom of the lever, O,

rolls along a pathway, while still keeping the center of the
top crosshead parallel
at every point of the
stroke, with the path
way, which, being true
with the bore the
cylinder, produces a
parallel motion with-
out any of the friction
due to a sliding mo
tion. The direction in
which the tly-wheel re-
volves is from the cyl-
inder (looking at the
top of the fly-wheel);
and thus the whole
tendency due to the
angularity of the con-
necting rod is to keep
the lever down upon
the pathway the
ln'\l~|'l.lll‘.

The first double-act-
ing petroleum engine
made by Mr, Brayton
mo in Machinery Hall
during the Centennial
Exhibition, It was en
tered s o 10-horse on.
gine, but proved upon
u friction brake test to
give 12} actual horse
power,  The 10-horso
ongine hero ilustrated
containg many advan
tuges over, and Im-
Vontinued on page 20,
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No physician objects to the copyright of s medical book—
nor does any one imagine that the dignity of the profession is
in any way lowered by the circumstance that many of its
members add largely to their income by such means. On
the contrary, it would be easy to show that copyright has
greatly helped to raise the profession in usefulness and in the
estimation of men. It serves as a powerful inducement for
the preparation of medical works, and, when completed, as-
sures their publication. Without the protection which
copyright offers to both author and publisher, it would be
quite impossible to get the more costly and valuable of such
professional contributions printed at all; and without the
prospect of printing there would be little encouragement to
undertake their preparation. What the dignity of the pro-
fession would have been without its literature we need not
attempt to say.

What the profession haslost, in refusing to take advantage
equally of the privileges and benefits of patent rights, it is
impossible to estimate. There is not another line of manu-
facturing business in so unsatisfactory a condition, all things
considered, as the making and selling of medical and surgi-
cal appliances not patented. Most admirable work is done,
but it is done in the most expensive manner. Articles which
might be cheaply made by machinery, and shounld be widely
used, are turned out slowly and dearly by hand; the price
reacts upon the demand; patients suffer for lack of mechan-
ical aids which they or their physicians cannot afford to buy;
and the profession loses in both usefulness and dignity in
consequence.

The free gift which the profession intends to make of pro
fessional inventions thus results only in making such articles
80 costly as to restrict their use. The motive is honorable,
but the practice conflicts with the conditions of trade to

5| new medical appliance can have no object in making its

1o | merits known, or in spending money on machinery for its

1| cheaper or more mpid production; so he meets the limited
absolute demand in his own slow and costly way, and
charges a profit which helps still more tolessen the demand.
Asa further result, the mass of medical practitioners are
but poorly equipped with professional aids, and the general
efliciency of the profession is less than it might be and
should be,

The cure of these grave evils hinges, we believe, on the
adoption of more businesslike and practical views touching
this matter by the profession as a whole. The moment phy-

and act like other people, the business of the professional in-
strument maker will take on a much more satisfactory aspect.
‘Protccled in his work, he would have some inducement to
improve 1ts methods,  The first result would be to cheapen

' 4 1, sre | the products and 8o enco g
AMERICAS SOV -ﬁ-ﬂ‘o’ﬁf'?&'&' AY and ono oopy a:’ﬁ'.’lﬂ. nn:v P COUTAgy their more gcncm‘ use. En-
e -% -

be =y
vach,

larged demand would react upon the price, and that again

upon the employment of such professional aids, to the nat-

:iml increase of the intelligence and efiiciency of the profes-
on,

Further, invention begets invontion; and whatever is done
to.lncrcz\.w the use of improved professions] means and ap-
pliances increases also, the probability of still other im-
provemeuts. The inventor's royalty steps in to encoursge

J‘r,;_mu wmrgum. auiEber of the BUFFLEMENT sent Lo any | the good work, and to secure tho preservation of valuable

| suggestions aud devices now commonly lost to the profes-

There was recently published a letter from Goethe to Jacobi,
in which the writer says: * Why some good people want
a God existing outside of the universe is what I do not un-
derstand. Does not God exist in the universe, everywhere
in the universe? If he does not exist everywhere, entirely
and undivided (because the whole universe is a manifesta-
tion of His, to us, visible form) then does He exist nowhere.
Outside of the universe, there is no space; space comes only
to existence as an gbstraction when a universe is evolved.
A limited personality does not fit an infinite being, which
must be the highest, living, active unit: not éa all things, as B
if there could be anything outside of Him, but by all things,
which appear only as perceptible conceptions to the observ-
ing faculties of material beings.”

In regard to Goethe’s labors in special branches of the
natural sciences, we must first consider a prineipie which he
insisted on inall his works, namely : That ““a bad hypothesis
is better than none at all.” Professor Huxley endorses this,
and adds : “It forces the mind into lines of thought, in
which it is more profitable to go wrong than to stand still.”
One of Goethe’s most celebrated works in the patural
sciences is his ‘ Metamorphoses of Plants,” first published
in 1790. In this work he attempted to prove that there was
one fundamental organ, by the infinitely manifold transfor-
mation of which the whole world of the vegetable forms was
evolved. This fundamental organ he thought he had found
in the leaf; but if he had been a microscopist he would have NE
gone farther back, and recognized the cell as the orgamic |
cause of the leaf. Applying the same reasoning to the cell
development, he would have done as we, enlightened by his
example, do now; he would have looked for the primary
form or type, or other name by which the originating germ
may be called. .

Goethe’s next great labor was his famous theory of the
skulls of man and the other mammalia, that shey are only
modifications or differentiations of vertebrm of the spinal
column, being composed of similar parts. This idea, further
developed and applied to other parts, is of the utmost im-
portance, and has effected a reform in‘comparative anatomy,
or, rather, has elevated it to be one of the most solidly
founded sciences. To have proved the unity of type of two
objects so different in appearance as a vertebra and a skull,
and afterwards of other objects, was to have made oo ime
mensely progressive step. ' N R

Goethe also proved that certain differences
osseous systems of man and the lower mammalia, ;
winﬁmdm on before h: time, did not exist in the

os, and only appeared during and after growth.

It is evident that what Goethe called metamorph
identical with what we call evolution. Wi
ing expression : “The triumph ot '
when this theory teaches how simple orga
families, how families split up into races,
various types, with an infini |
cannot rest, nor preserve what N
go on ad infinitum.” SR
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indicating thorvlbmﬁonl of the color sensation, we shall at
once perceive the dissimilarity. Thus, the extreme red of
shows 407 trillions, and the extreme violet 793
,tho upper octave of a given note has just
nber of vibrations; and, therefore, our sensa-
tions of color do not correspond to a single octave, else the
extreme violet would show 814 instead of 708 trillions. We
can, of course, see light showing 814 trillions of vibrations,
but the color sensation is exceedingly weak and indefinable.
Again, if several notes are sounded simultaneously, we do
‘not hear a sound of medium piteh, but a chord, which isnot
' casily mistaken for a simple sound. A practised car can
! casily analyze this consonance into its components; and a
I skilled mnsicinn can readily follow any instrument or voice
i even in a full orchestra or chorus, A nose, instead of a
{l musical sound, is only heard when the vibrations take place
without any regularity, or when a number of sounds burst

upon the ear simultancously and without any regard to law,

But ‘when several colors act on the retina, we see no element-

‘ary color, but a hue composed of several simple colors,

| while several musical tones sounded simultaneously do not
| = ‘blend, but remain perfectly distinct to the ear. No eye is
¥ capable of recognizing the elements which compose such a
! mixed color. The artist may know that such and such colors
1 & produce another hue; but he cannot see the components in
S the mixture. The most practised colorist the world ever saw
would be utterly incapable of deciding whether a gray upon
2 a rotating disk were mixed from white and black, from yel-
it low and blue, or from purple and green. If there existed a
complete analogy between the two classes of sensation, every

i mass of sound would resolve itself into a confused noise, and
| ;“" ~ all polyphonous music would be impossible.
W : -, There is stiil another difference (which Professor Von

Bezeld, whose reasoning we are following, in his admirable
v work on the ““Theory of Color,” points out). A tone will be
BT perceived as such when only a few of its component vibra-
kT tions are executed; but if the number of vibrations which
g reach the ear is too small, & confused impression is the
i result, Rapid passages on the bass notes of a pianoforte
degenerate to & mere rumble; while there is a crystalline
sharpness to quick runs on the high notes. In one case, as
each note is struck, but a very few vibrations enter the ear;
in the other, the vibrations are reccived by hundreds. With
h «  eolors the case is different. The impression of a succession
of colors can only be produced when the number of vibra-
i tions entering the eye from each color exceeds five trillions,
and even then it will be quite imperfect, and little more than
| a ghtter. If we paint a color top half of one color and half
‘ of another, the two sensations, rapidly produced alternately,
‘ are analogous to those of the trill in music. But if such a
] trill were exccuted so that each sound should execute the
oumber of vibrations corresponding to the number of vibra-
tions of light, which must enter the ¢ye to produce the ¢ffect
of alternating colors, the sounds would bave to succeed cach
other in periods measuring at least years.

Returning to the numbers of vibrations corresponding to
etch color, aud constructing with them a scale in accordance
with the spectrum, we shall find the same to be very differ-
ent for the musical scale. In such a scale we caunot illus-
trate the intervals which are almost involuntarily indicated
by the ear in music. Tuke the fifth, where the vibration
numbers are a8 two to three, A person Laving a good ear
will at once recognize, as discords, variations on either side
of the correct proportion.  Yet the numbers of vibration of
the red of the Fruunhofer line O, and those of the ultra-
murine blue, a little on the other side of G, likewise bear the
samo ratio; but it Is absolutely impossible, even for the eye
of the bost colorist, to determine the exact point at which
this proportion s reached. Bo the difference between the
vctaves In colors is of extraordinary magnitude; while, in

tells us that Nature never uses a color without grading it;
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music, » note and its octave may easily be confounded by an
unpractised ear.

Mr. John Ruskin, in his *“ Modern Painters,” dwells with
great elaboration on the principle of gradation in color. He

that is, never employs flat tints.  And he further claims that
Turner, whom he considers only inferior to Nuture, prob-
ably because of his fallible humanity, never painted a square
inch of canvas without grading his tint. If we accept this,
we are led, according to the theory of musical analogy, to o
ludicrous conclusion. Gradation in color must be analogous
to the portamento in music. The semitone interval of the
chromatic scale is but very sparingly employed in music, be-
cause it really produces the howl of some wild animal
Therefore, it would follow that if our correspondent had
, | Turner’s ““ Slave Ship ” placed before him, and were told to
reverse his theory, and translate color into sound, his instru-
ment or chorus would begin a series of hideous howls and
whines. A tiled mosaic pavement, consequently, being des-
titute of gradation, wonld be the highest possible translation
of & musical composition into a composition of colors,
MORE REMARKABLE CLOCES,

Ix a recent number, we referred to a clock without any
apparent works, nothing being visible but a transparent dial
and a pair of hands. Such clocks are, we are informed, no
great novelties, as seteral of these ‘“ mysterious clocks ” have
been invented, and two were patented in this country pre-
vious to that of M. Robert. An informant saw one in Bir-
mingham in 1856, and he remembers reading in the SCIENTIFIC
AMERICAN of a similar clock being on exhibition in San
Francisco several years ago.

One of the clocks above referred to (that of C. Schwippl, of
this city, patented June 21, 1864), differs from M. Robert’s
clock in having the worksin boxes in the centre of the hands.
but the patent of C. King, June 18, 1868, shows a clock with
the movement concealed in the counterpoise on the end of
the hand, like that of M. Robert.

Another style of clock without apparent works was ex-
hibited in a Broadway store some fifteen years ago. It con-
sisted of a heavy ornamental base on which stood a transpar-
ent glass column, having a metallic cap on which rested a
light round frame surrounding & trapsparent glass dial of
about five inches in diameter, having the usual fizures on it,
but only one hand, so that it could only point out the hours,
or such fractions thereof as could be indicated in the space
between two figures.

The works in this clock were probably concealed in the
base, and the connection made with the hand by means of a
glass rod or tube passing: through the centre of the glass col-
umn, which rod or tube moved a glass plate at the back of
the dial; which, being of the same shape and size as the dial,
and the edges of both being concealed by the frame before
mentioned, could not be distinguished from the dial plate,
and was supposed to be part of it by the ordinary observer.
This plate had the hand firmly attached to it, so as to travel
with it, and it probably had a metallic ring around it having
teeth gearing with a small pinion on the end of the glass rod
or tube before referred to, as there was sufficient room in the
frame of the dial and the cap of the column to conceal both
teeth and pinion.

As there appeared to be no connection between the base
and cap supporting the frame of the dial, excepting the plain
transparent glass column, and nothing but the figures and a
small, ordinary hand on the equally transparent dial, this was
truly a ““mysterious clock " to most people, but the above
is probably the explanation of the mystery.

A third style of mysterious clock was exhibited in Cort-
landt street, in this city, a short time since. This consisted
of what appeared to be an ordinary French clock contained
in a base, supporting a bronze fizure with an outstretched
arm, from which hung the pendulum There appeared to be
no connection whatever between the pendulum and the
works, and the question: How is the pendulum kept in
motion? was a puzzle that baffled some of the best mechan-
icians and horologists in the city, Many different theories
were advanced to account for the continued movement,
such as the application of a blast of air acting on the
ball, electricity, magnetism, etc., all of which were denied
by the exhibitor; but the real explanation was probably as
follows: The figure itself, instead of being stationary on
the base, as it appeared to be, was fixed on the top of a verti-
cal shaft, concealed in the base and eonnected with the move-
ment in such a manner as to give the figure a turning motion
sufficient to swing the pendulum, but so small as to be im-
perceptible to an ordinary observer,

Among other curious clocks we may mention that patented
by T. A. Davis, Junuary 15, 1846, which had neither weight
nor springs to drive it, Instead of using the cord to hang a
weight on in the usual manner, the clock was suspended by
it and the weight of the clock itself became the driving
power,

A patent was granted by the Assembly of Connecticut, in
1783, for o clock to wind itsolf up by means of air, which
was probably on the same plan as that patented by C, B.
Hoard, April 8, 1800, in which the warm air escaping from
a room through a ventilating fan or windwheel wound up a
spring or weight,

Several attempts have been made to drive clocks by the ex-
pansion and contraction of mercury or metallic rods caused
by the variation of temperature between day and night,
One was exhibited by Coxe in London, in 1827, driven by
| the expansion of mercury, and the expansion of metallic rods ‘

for the same purpose and by the same means is proposed in
the patent of Washburne, July 4, 1865.

A recent patent (E. Stockwell, March 2, 1876), shows a
safe with a * time lock,” in which the clock work is wound
up by the opening and closing of the door of the gafe, and
the apparatus is provided with a device to prevent over-
winding, no matter how many times the door may be opened
after the spring is properly wound. This is something on
the same principle as a French invention we saw some years
since, in which the opening of the door of a wardrobe or
bookcase wound up the spring of a clock connected with it,
and of the wateh which is wound up by the opening of the
case to sce the time,

Almost every one has heard of the wonders of the great
clock at Strasburg, its automaton figures, etc; but few know
that it has a sphere showing the precession of the equinoxes.
This sphére turns once in 25,020 years! at least, we were
informed so, but could not then spare the time required to
wait and verify the statement.

THE RESIGNATION OF THE COMMISSIONER OF PATENTS.

Judge R. . Duell has resigned the Commissionership of
Patents, his resignation taking effect on January 1. He
leaves the position through motives similar to those which
have influenced many of his predecessors, namely, to engage
in the private practice of patent law, having completed ar-
rangements, it is s2id, whereby he connects himself withalaw
firm of this city. Judge Duell’s administration has been
marked by much ability; and in the last annual report of the
Secretary of the Interior it is stated that, during the year
which he hasbeen in charge, the income of the Patent
Office has been greater and the expenses less than in any
previous year in the history of the office.

Although Judge Duell explicitly states that he has had his
present course in contemplation for several months, his re-
signation will be by many regarded as untimely, in view of
the irregularities recently discovered among his subordinates.
In some cases, false names appeared on the pay rolls, which
were explained to be those of draughtswomen who objected
to being known as Government employees; and in others,
drawings given out to be made as piece work were sublet by
those to whom they wereentrusted to other parties. This was
irregular; but, it it stated, in no case did it involve loss to
the government. The objectionable practices appear tohave
been promptly checked by an order from the Commissioner,
on his attention being publicly called to them.

Among the names of persons suggested for the Commis-
sionership, are those of Congressman Hoskins, of New
York, Mr. W. H. Doolittle, and Mr. R. L. B. Clark, Chair-
man of the Appeal Board of the Patent Office. It is highly
important that the person selected for this very responsible
position shall possess considerable lezal krowledge, and be
well informed on matters pertaining to the present state of the
arts and of inventions, and also well versed in the practical
workings of the Patent Office itself. These requirements,
we think, would all be fulfilled by Mr. Clark, whom we have
no doubt would make an excellent Commissioner. He is an
old and experienced employee of the Patent Office, where
he has attained high rank.

Since the above was in type, we learn that our old friend
and former associate on the SciexTFic AMERICAN, Salem H,
Wales, Esq., is strongly advocated for the Commissionership.
For more than one year Mr. Wales occupied the position of
President of the Department of Parks, and subsequently and
now for over three years has been the official head of the
Department of Docks of this city. In discharging the diffi-
cult duties of both of these highly responsible positions, he
has exhibited mre executive ability, In both he has been
called upon to direct engineering work of magnitude, to gov-
ern the expenditure of large sums, to interpret laws, many
intricate and perplexing, yet involving interests, both public
and private, of the highest importance. Through his ex-
tended experience in these varied and onerous requirements,
he has acquired a breadth and cluss of knowledge which ren-
der him exceptionally well fitted for filling the Commission-
ership in & manner acceptable to inventors and to the
country at large,

il

Osmonso Plan for Hlisters,

The removal of infilteration of the skin is easily accom-
plished, according to M. Ungerer, by osmose.  He had ocea-
sion to prove this lately in having to treat an extensive seald
on the hand, which resulted in a large and exceedingly pain-
ful swelling without wounds, Cold water treatment for 19
hours did not relieve the swelling in the least, and the pain
wnas alimost unbearable when the hand was removed from the
water only o fow scconds,  Ho, therefore made a diffusion
experiment, dipping the bhand in a saturated salt solution, and
the success was surprising, Though the salt solution had
not the temperature of the lce water, the pain diminished
almost immediately, and in 4 hours blisterand pain were both
entirely gone. The hand next day differed from the other
only by o very slight swelling and redness,

Neptune the Most Distant Planet,

After a long continued labor, M. Leverrier has at length,
with the theory of Noptune and Uranus, completed the
study of all tho members of the solar system. The author's
chief object was to decide the question whether there is an
ultra-Neptunian planet, which might be detected, as Neptuno
was, by the perturbations produced by it on planets alrendy
known. Tho conclusion is negative; there is nothing indl
cating the existence of a body outside of Neptune

st
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TEMPERED GLASS, A A
[Our readers are familiar with the practice of hardening 'of the tail causes them '

: ' ul d n o ' 1 mnt
requirements, and then re-  ments. It has hitherto been supyg i rder ut

steal to a degree in excoss of the s cooled first, and

ducing it the exact dogree of softness which will give |I|.|- for the above, that the ¢ \,‘:"i“l I,‘-|'||“ ,,]“'I““” Lk
required flexibility and toughness.  The latter process is | golidified, while the material within, e

called tempering; and the absence of brittleness nnnl'(lu- du- o, B e 8
rability of the steel when in uso s properly enlled its tem
per. In the following artiele, however (which we lr:'m~l:||-'
from ZLa Nature) the noun temper i used s the pquivalent

of the French noun frempw, which properly gignifies the
but it adequately

slowly,

hardening and not the reducing process;

gives the meaning of the word, if this explanation be borne
g

in mind. —Eps. ]

A substance is said to be tem
pered when, after having been
heated, it is suddenly cooled

Onrdinarily this result is ob d
by plunging it while hot 0a
cold liqu deg of
temper is prop ate to the
heat of the object and also to the

rapidity and extent of the cool
ing. The effects thus produced
may be partially or wholly re-
moved by annealing. This oper-
ation, the inverse of tempering,
consists in reheating the tem-
pered material and then cooling
it slowly. If it is reheated to
t*¢ temperature to which it had
previously been raised, no trace

of temper remains; if it is p
brought to a lower temperature ..o prevented by its rigid envelope from contracting, and
during a shorter time, the effects 3 .n00 romained in a state of fixed dilatation. Consequently,
of tempering are ounly lessened.  oooording to this theory, on breaking the outer envelope, the
The remarkable properties pos- Ri. 7

sessed by tempered steel are well o
known ; but generally, it is not
so well understood that other |
bodies, such as phosphorus, sulA:
phur, certain alloys, etc., experience on being tempered |
interesting modifieations, some of which have been utilized

in the arts

Fig. 2

[unqnhl.- equilibrium of the interior molecules would result
| in their disaggregation.
The investigations of M. Victor de Luynes, however, tend

Fig. 8

of glass and the curious properties thus
ubstance was first studied during the sey- Fig. 9

, When ** Batavian tears,” or *“ Prince Ru-

pert’s drop were first produced Thes hlrjll'lu are now
€ = : T
irequen I_- made in glass wo rks, as curiosities, and are re

tained by allowi

z melted glass to nlrul; or extend slowly
from the end of a rod into & vessel of « old water. The piece

Fig.3

1o show that the effects noted are due principally to a par

Heular state of the exterior lavers of the tears. and that the

interior of the mass plays only a secondary part in  the
phenomenon The experimental proofs are ns follow A
tear is o suspendod above o platinam vase of hydrofluoric

weid that only the extremity of the il entors the Hguid

AR 1he Iatter enty nwny tho glass, the drop Is lowered, and

in thi wWoy it s found that it | possible entirely to dis.

1y the tall without determining an explosion ; but
when the neel (that s to say, the point of divergence

. in Fig. 1, is, of pear-like form) of the toar 18 reached equilibrium is
on cooling, broken from the rod.  The curious feature about | alw \wa disturbed. Teolor

which sasumes s tear or drop shape, as shown

’ : Introducing the large
these tears is that, while they will resist the { a bam- | end Into the

wwav and the tear becomes completely dissolved, leaving
only the tail and the point of origin, or neck, as before
Theso two experiments prove, first, that the stability of
the tear depends especially on the ¢ xistence of the parts of
the glass which constitute the origin of the neck, and that,
ni rogards these parts, solong a8 they are kept intact, all
the exterior lnyers of the tear may be removed without de
termining explosion,  Hence it follows that the sald lnyers
nre nol necessary to the maintenence of equilibrinm By
gradunlly destroying the enlarged portion by hydrofluoric
neid the tear is reduced to n nuclous If several rather
large tears be thus treated, and if the action of the acid be
arrested at different periods for each, nuclei of different
izes are obtained, of which the explosive properties vary

in intensity. When the tear is thick enough an inert nu.
cleus is reached, which breaks under a shock like ordinary
glass,

The tear made in the manner above described may be con
sidered as formed by the superposition of nunequally tem
pered and hence unequally dilated layers of glass, Thisdi-
latation of the exterior layers by the temper produces a
bending or flexure analogous to that obtained by compress-
ing the tear in the direction of its axis so ns to expand it
transversely. Supposing a section to be made in the tear in
a plane passing through the axis, the glass in the exterior lay-
ers, which M. de Luynes terms the active ones, would be in
[the same state as in a plate of glass submitted to flexure ;

the exterior parts being dilated, the interior parts compressed,
{and the two being separated by a neutral stratum where the
glass remains in its natural state. In the tear, the flexion
would be carried to its maximum, or, in other words, the
conditions would be the same as if the plate of glass were
bent so that its extremities touched. All
the layers extended or ocompressed by
flexion unite at the neck of the tear; and
for this reason it will be seen that, upon the
unimpaired existence of the neck depends
the stability of the tear; and also that, on
destroying the said neck, the active layers,
by virtue of the eclasticity developed by the
flexure are free to exercise their spring-like
action to regain equilibrium, and in so doing
to destroy the whole tear. If, on the contrary,
the exterior layers are slowly dissolved, the
neck being preserved, the layers which re
main are maintained by the resistance of the
interior layers, and equilibrium is not upset
If the unequal flexions, due to the inequal

Fig. 12,

ity of temper of the exterior layers, deter
mine rupture by their clasticity when per
mitted to detach themselves the molecules of glass of each
layer should be displaced in fnverse direction, according
an the rupture takes place from the tail or from the large
end and hence there should result s difference In the
armngement of sald molecules after the mipture,  The
contral portions of o transverse section which belong to
sllghtly tempered layors should not becomo displaced, while,
with the molecules of the outer highly tempered strata, tho
roverse should bo true. Hence after rupture, o trundeato
cone should be produced, the summit of which should be
directed cither o the tail or to the large end, according as the
empered layers had been wot at liberty from one or the other

acid, the

glass are successive 1)' eaten

other extremity




In order to verify thig, a tear was half inclosed in plaster,
s in Fig. 2. The tail was attacked with hydrofluoric acid, and
the large end was cut with o saw. After rupture, the frag-
ments were held in place by the plaster, and their position
and form could thus be conveniently studied. The tear usu-
ally remains as in Fig, 8, and on separating the fragments
it is found to bo composed of numerous truncated cones
mutually imbedded. Fig. 4 shaws a tear, tho tail of which
has been destroyed by neid.  The summits of the cones are
turned in the direction of tho tail, In Fig, § the tear has
been cut at the large end, and the summits are turned in
the opposite dircction to that noted in the preceding case,
Finally, in Fig. 6 i showna tear sawn through the middle, in
which the summits are directed in opposite directions on
each side of the point of division,

There are various other fucts which tend to confirm the
mode of structure already attributed to the Batavian tears

Fig, 18.

Thus, when the tear is partinlly attacked by the acid, the
tail sometimes disaggregates simultancously with the layers
near the surface, A tear is then obtained having the form
shown in Fig. 7. Thisis dueto the manner in which the
drop is produced, the tail being the prolongation of the ex-
terior layers.  In this way also perfectly inert nuclel may be
obtained.

Cylindrical rods of tempered gluss present phenomena sim-
ilar to those shown by the tears. On heating a rod at one end
it often breaks along its entire length, exhibiting o conical
needle-like fracture, If more or less thick threads of molten
glass be dropped in water, after the manner described for
muking tears, they solidify in spirals sometimes very long,

sometimes greatly twisted. These threads possess very high |

tension, due to the temper of the superficial strata, so that,
by attacking the spirals or twisted tubes with acid at one por-
tion of their thickness, they explode like Batavian tears, On
imbedding the tubes in plaster and cutting them in the mid-
dle, to the right and left of the cut will be observed the con-
ical disposition of scales, placed in contrary directions, as
shown in Figs. 8 and 9.

‘When the tempered threads are very fine, they are then
very strengly twisted; and it suffices to plunge one extrem-
ity in hydrochloric acid to determine immediate explosion.
When masses of glass are drawn out to produce cylindrical
rods, there remain at the extremities pear-shaped pieces, re-
sembling large tears and weighing perhaps 2 Ibs. each. When
separated from the blowpipe these fragments break on cool-
ing, like tears cut at the large end, and present the conical
fracture with the summits directed to the large extremity, as
shown in Fig. 10. A piece of one of these huge tears, which

had accidentally become broken, showed a curious phenom- |

enon. On being pressed between the fingers, it became sud-
denly heated to about 80" Fah., the heat being probably dis-
engaged st the moment of rupture. In Fig. 11 is represented

Fig. 14

& leur of crown gluss, broken partially at the moment of sol-
idifleation. It shows the lamellur structure described very
clearly,

The propertles of tempered glass may he noted in any
glass object which, after being highly heated, is rapidly
vooled In the air.  The “ philosophic phial,” which glass
blowers often muke at the extremity of their blowpipes, in

order to test the quality of the glass, is an instance in point, |

After examination, the object, Fig. 12, is carelessly thrown
on the ground, and left to cool. It will bear quite a strong

Sreientific Amevican.

The properties hitherto noted in Batavian tears, may bo
found in tempered glass, and they are present in degreo pro-
portional to the temper. If, howover, the glass is but par-
tially tempered, it is no longer possible to determine the de-
greo thereof by rupture. Recourse must then be bad to
unother characteristic presented by all tempered glasy, with-
out regard to the intensity of temper ; namely, the action of
the glass upon polarized light, The tempering process, by
producing in the glass changes of elnsticity in various diree-
tions, causes phenomena of doubls refraction which may be
determined by the coloration manifested with polarized
light. If a rectangular plate of glass, tempered by cooling
in the air, is placed between two nicol prisms (turned to ex-
tinction), there are obtained, by causing the parallel rays to
traverse the gluss, very brillinnt colorations, disposed as rep-
resented in Fig. 18. The form of these colored figures de-
pends on that of the plate,

When objects in tempered gliss are not cut with parallel
faces, the direct observation of the figures under polarized
light becomes more difficult. The following elegnnt method
of observation has, however, been proposed by M, Mascart,
As ordinary glass and liquid carbolic acid have very nearly
the same degrees of refrangibility and dispersion, a glass rod
plunged in the acid becomes almost invisible. M. Mascart
puts the masses of tempered gluss which e desires to ob-
serve into glass vessels with parallel sides, filled with car-
| bolic.acid. The conditions are then the same as if the vessel
and its contents were one solid block of glass with parallel
sides, and the observation may De made exactly as if such
were the case.

We may now subject the Batavian tear to the test of
polarized light; but in order to interpret the indications
which we shall obtain, another experiment will be necessary.
| A flat, rule-shaped piece of glassis inserted in a vise. When
placed between two nicol prisms, it produces no phenome-
non. Now the screw is turned down, and the glass is bent.
As the flexion proceeds under the influence of the polarized
light, a black band is first seen in the middle of the rule ;
then the edges become colored, and then numerous colored
bands appear. Relax the screw; these phenomena disappear,
and the normal state is regained.

‘We next place a Batavian tear in carbolic acid in a vessel
having parallel faces. When the whole is subjected to
polarized light, Fig. 14, colored bands are seen around the
contour of the tear, similar to those which we previously
obtained by bending the glass rule.

Thus optics prove that temper produces analogous effects
to those due to mechanical action, such as flexions; with
this difference, that the effects due to temper are permanent,
while those which resnlt from flexion disappear as soon as
the producinz cause ceases to act. Hence the study of the
optical properties of tempered glass shows that it is in the
same state as glass submitted to bending; and thus we reach
a similar conclusion to that already based on the fracture of
the glass.
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THE CENTENNIAL PIPE VISE.
The principal novel features in the new pipe vise herewith

instead of steel, as is usually the case. The appliance isnot
only rendered less costly by this substitution, but, it is
| claimed, is much more durable.

:

The juws, 2, having corrugated or fluted surfaces which come
|in contact with the pipe or other object held, are placed loose
| in the box or jaw holder, 1; and a cover which swings as upon
’n hiuge, keeps them In position. The bench plate and the

box are connected by means of two bolts, one of which is a
center or swivel bolt, and the other, st a sultuble distance
{ from the said centor, traverses the clroular slot in the bench
[plate.  This, when tightened, secures the vise and the objoct

held st any desired angle.
:
| . 4
‘nl repuir, the cost of o new sob of jaws belog less than one

third that of repuiring stocl ones, By slinply

Among the other advantages elaimed b the treifling expense

opening the
hox cover, one or both of the juws may be removed and

[ new ones substitutod,  This is the work of o moment, and

 the vise is rendered us good us new,  The simplicity of con-
struction is obvious from the Dlustration.

For further particulars nddress the Exetor Machine Works,
Wilham Burlingame, ngent, Exeter, N. H., or 140 Congress
strect, Boston, Musy,
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A new water and grease proof paper I8 obtalned by satu-
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WIETING'S IMPROVED FRAME OLAMP,

Wo illustrate herewith o new and convenient device for
clamping picture and looking-gluss frames, sashes, boxes,
and other work secured together ut the corners by glue or
nadls, ete. It may also be used for holding pleces of joinery
of different shape during the setting of the glue or cement,

To the bench or bedpiece is attached a metal plate, on
which four lugs are cast. One lug serves as a bearing for o
toothed sogmental lever, A, and the others form pivots for cog-
wheels, which intermesh with the segment on the lever and
with each other, 80 a8 to form n connected train of gearing.
On the upper sides of each of the wheels and the lever are
pins, which serve as pivots for the clamping rods or stretch-
ers, B, Fig. 2. Lastly, over the wheel o cap (broken away
in Fig. 1) is secured,

The stretchers, B, are formed with lugs on their under
| faces, and their outer ends are bent down so as to keep the
rods horizontal. On these stretchers are placed shoes, C,
which are readily adjustable thereupon by the engagement
of the loops on said shoes with the lugs on the stretchers.
These shoes are formed with ears at right angles to each
other, with an intermediate space so as to allow the ends of
the corners of the frame to project bevond them. The ears

illustrated are the jaws, which are made of chilled cast iron, |

| are covered with leather, felt, or paper, to prevent marring
the frame,

To operate the machinery, it is simply necessary to adjust
the shoes, C, on the stretchers in accordance with the size of
the frame, each shoe being set in relatively the same posi-
tion, 50 as to secure a perfect square or rectangular frame.
The pieces composing the frame, having glue put on their
ends, are laid in their relative positions; the lever is slightly
drawn, when the corners can be properly adjusted, and the
lever drawn as tight as may be, and locked by the ruck, D,
when the frame may be nailed without danger of displace-
ment,

Patented May 16, 1876. Machines or territory can be had
by applying to A. Wieting, Fort Plain, N. Y.

! . ——
Mo Distingulsh Bitter Almond 01l from Nitro=Benzol,
1 When benzol from coal taris treated with strong nitrie
| ucid, it is converted into, nitro-benzol, a substance closely re-
sembling in odor the oil of bitter almonds, Several methods
have been proposed for distinguishing the two, one of which
depends on its reduction with nascent hydrogen.  The result
in case of the nitro-benzol is aniline, but the test s an ex-
| ceedingly difficult one to perform, except by experienced
' chemists,

An casior one is suggested in Wittner's Seifenfudribation,
A small quantity of the oil is dissolved in 8 or 10 parts of
strong alcohol, adding a solution of caustic potassa oqual in
volume to that of the oil used, and then evaporating the
mass o one half.  Genuine bitter nlmond oil, whon treated
thus, forms a clear yellowish liquid, while uitro benzol is

cconverted fnto a hard brown mass, over which is n clear
{ Hquid.

If un adulteration of the genuine oil with some artificial
kind is suspected, this test will not suflles: but the adulter-
tion I detected by determining the bolling point.  Oil of
hitter almond boils at 180" ¢ (860" Fal.,) nndd nitro-benzol

pat 2187 C, (41567 Fuh.). I the ofl to bo tested boils at o higher
| tempernture than 180° €, or 856" Fuh., it indiestes an ndul-
toration with nitro-bonzol.

This test will not of course, distinguish the new artificial
| oil of bitter almonds, which has the same composition s the
[ nuturgl, nor I there any nocessity for distinguishing it.

- .. -—
DYBING BLUR onEY ON 0AvZM.~—For 22 1bs, stufl, take
{ through a water contalning 17 ozs. sulpharie acid, and rinse

blow delivered on its outside, but the dropplog of any hard  rating paper with o Hguld prepared by dissolving shellne at | well ; and then, st 176° Fuh. through o fresh beck of

body fnto It causes It to burst futo countless pleces,

u moderate heat in o saturnted solution of borax,

{8} ozs. nigrosin and 2 1bs, 8 ogs, wlum, wnd dry.
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Continued from first page,
provements upon, the one exhibited. It ling been stated that
the chemical constitution of petroleum ghowa it to be, ns o
fuel, 25 por cent, superior to all other fucls, In the Brayton
engino the whole products of combustion are contained in
i working eylinder, thus, it 1s claimed, utilizing to the ut:
most extont the theoretical valueof the fuel.  In this connee:
tion, Nowever, it may e said that, since pot.roloum. if con-
camed 1o practical completion, loaves & minoral reslduc,
the combustion in this case not carvied lo.lw final limit,
there remaining in the eylinder o comparatively heavy oll,
whioh prevents the formation of a polid deposit, and which
sorves at the same time for lubrication. The engine 18 sub-
stantially and el built, and Las, as will be seen, but fow
parts, tho working parts being aecessible and all under the
neer. ‘
ey;‘:: :I:ngz?pnrliouhuu address the Pennsyltvania .lh-m)l_\'
Moter Company, 182 North Third street, Philadelphin, Pa.

Gommunications.

Blaocular Vislon,

7o the Biitor of the Scientific American

In the Scextrero Asericax of November 25, I nolicc_ an,
article giving the history of :lie stercoscope ; nn.d. having
pever seen in print any other theory of binocular vision than
that contained in the article, I conclude that scientific men
accept these ideasns correct.  Until it can be ascertained
that a person who never saw with but one eye does not see
things in relief, the theory of Sir Charles Wheatstone, that
a superposition of one image on another is necessary, cannot
be proven.  Ifany one closes one eye, the relief view of ol.)-
jects is not affected.  But in this case it may be said that it
is caused by the expericnce of previous observations. In
viewing objects at a distance there is a convergence of the
vision, which allows only one focussed point to be seen at o
time, but each eye sees a different fmage as the object is
viewed from two different points atout two and a half inchies
apart, yet only one object 8 seen. When I was a oy I
often amused mysclf in observing objects passing by the corn
erib.  If the slats are two and a half inches wide and nailed
vertically, leaving spaces about one and a half inches, an
object (such asa man plowing, passing in front at some dis-
tance, say a quarter of a mile) will present a very amusing
and instruciive spectacle to any one placed inside the crib at
about eight or ten feet from the slats. The width of theslat
prevents him from converging his vision. Sometimes the
horses will be a great distance ahiead of the plowman; in a

moment the man will be at the horses’ tailz, then the horses |

will appear to have very long bodies. It is not necessary
that the lenses be prismatic.

More than twenty years ago I'made two sterecoscopes with
common lenses of six inches focus, placed two and a half
inches apart from center to center, with their axes parallel
The images were pasted on the cards so that any two cor-
responding points were exactly two and a half inches dis-
tant. The effect was equal to, if not better than, that pro-
duced by prismatic lenses. I think the parallel vision is near
er the truth, as the rays of vision, from a base line of only
two and 2 half inches (the distance of the eyes apart), are
very nearly parallel. It seems that the small difference in
the images has much to do with the unity and relief.

As this subject has been handled by men of great scumen,
I feel diffidence in approaching it, but never having seen or
heard of & steorscope made with ordinary lenses placed with
parallel axes, this may be the means of further investiga-
tions by persons having more time, and being more compe-
tent. than your correspondent, Joux H. Hevser,

Hagerstown, Md.

A Cigar Box Telegraph,
To the Bditor of the Scientific American:

Having seen 8 description of Bailey’s system of sea tele-
graphy in your SverrLeMexsT, No. 7, I recalled some exper-
iments in that line made by myscll some years ago. The
manner of making the signals, though not new perhaps,
was entirely original with me, and would probably interest
many of your readers. The system was used gt night only,
and was managed in this way: A small Kerosene lamp was
inelosed in an ordinary cigar box, which had an opening cut
through the top for the lamp chimney, and soveral small
boles through the bottom to admitalr. On the side of the
box, justat the height of the flame, was cut a round opening,
uhout four inches in dismetor, und covered with glass, to
keep out the wind. A shutter of suitable gize to cover this
opening, was then fastened to the box, by u single sorew at
the bottom, o that the shutter could be vibrated to or from
the opening, like an inverted pendulum. A small slop was
put on one kide to prevent the shutter from passing the opon-
Ing; while a knob near the screw served ns n hand)e to vi-
brate the shotter. A light spring kept the shutter closed, Ko
that oo light was visible, My brother, who lived Just one
mile distant, possessed o similar box and lamp, which we
used almost every night, The usunl Morse code was usod,
and the dots and dashes were distinguinhied from each othor
by the durstion of the flash, To open the shuttor and close
it immediatoly represented s dot; 1o open and olose slowl s
—say o keep it open about half & second—ropresented
dnsh,

A little practice soon enabled any one to read or transmit
8 message almost us rapldly a2 by the clectro-magnetic wys-
tem. At the distance of a mile the light of the small lamp,
scen through the opening of the clgar box, looked likea tiny
spark, but was distinet and certain,  With an instrument on

Scientific Amevican.
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—thln principle, having a powerful lampand r(-ﬂn'v,lor. I beliove

(it meseages could be easily transmitted o distance of ten

milos In clear weather. Any boy can ensily make and use

contrivance of this gort to nmuge and instruct himself du-

ving the long winter evenings. T. C. HAnnis,
snasafras Fork, N. C.

Solid-Ended Connecting Rods.
To the Editor of the Scientific American !

It would seem that a connecting rod forged in one picee,
with simply an opening in its ends for the reception of its
brasses, would commend itself both for locomotive and sta-
tionary engines wherever it could be applicd, as superior to
the complex and costly combinationof strap, gibs, and keys
usually employed. \

1 am not awareof nsingle instance in our American prac-
tice where such o rod is used for the main connection of a
{ocomotive; but solid-ended rods are used occasionally for
parallel rods, and stationary engine builders are beginning to
appreciate them. A good sample of sucha rod was seen on
the Brown enginein the saw mill at the Centennial Fair, This
engine, by the way, was ono of the finest on exhibition; its
desigo, proportion, fit, and finish being excellent.

A, Fig. 1, is a side and end view of the crank end of the
rod, slightly modified to adapt it to locomotive use, the one
on the Brown Engine having semi-circular ends. Theopen-
ing forthe reception of the brasses, B, must, of course be
wide enough to let the collar of the wrist, €, through it as
shown; the brasses have flanges only on their inner ends,
so that the rod, A, may be slipped upon them after they are
placed upon the wrist. The wedge, D, may then be put in,
and the steel binding plate, 13, slid in to place, as shown at
E, in the end view, Tig. 2 shows this plate detached from
the side view; a small binder is applied at @, to keep the plate
in its place. The wear of the brasses is followed up by the
serew, I, and wedge, D; and when the wedge has reached
the extent of its range, it may be returned to the position
ghown, and o thin steel backer inserted behind one or both
liragses ns the cese may reguire; this process of adjustment
may of course herapeated until the brasses are worn out,

Fig. 3 shows a good substantial form for the ends of par-
allel rods; the outer ring, O, mast be large enough to let
the collar of the wrist pass easily through the eye in the rod ;
the ring, P, is simply a lining of hard composition, to take
the wear of the wrist and to be renewed occasionally when
worn out; the outer ring being secured by a taper pin, T,
split at its lower endas shown. The inner ring is kept from
turning by a dowel, 8. Therings, being in halves, may be
first placed upon the wrist, and then the red slipped upon

them, as explained above, F. G. WoopwARD.
Worcester, Mass.

Boller Explosions,

To the Editor of the Scientific American :

It is very generally conceded by scientific and practical
men that the most common, if not the sole cause of boiler
explosions is the allowing the water to become so low that
the boiler is overheated, and then while it is in this condi-
tion introducing a large amount of water, which, coming in
contact with the highly heated iron, is almost instantly
transformed into steam, thereby straining the boller to the
bursting point,

Attention should be directed to the other side of the ques-
tion: the prevention of boiler explosions. Lack of water
being the enuse of explosions, it is solf-evident that a sufi-
ciency of that element would prevent them. The care of
keeping up this supply of water rests upon the engineer in
charge of the boiler; and engincors nre, as a rule, men who
have just sufficient education to feod thoeir vanity, They are
not edueated men, butare o little botter informed than their
fellows, Their employers, almost invarinbly, place a large
amount of confidence in them. This confidence, taken in
connection with their limited edueation, leads them to fecl o
superiority to thoso with whom they como into contact, In
many cases it is impowible to toll them nnything, for they
lnow all things, na they think, and thelr evidence is the faot
of their employers asking their udvice. If nn oxplogion oe-
curs, and you ask the engincer his opinion of the cause, he
does not know, he has no theory; but one thing he is posi-
tivo of : The boiler was full of water a fow minutes bofore
the catastrophe occurred; and hero ho Ix at variance with all

sclentific mon and the public generally,  Buch are the men
by whom boiler explosions are to be prevented.
The Government hias made sovers) Attompts (o suppress

these enlamities.  On the rivers, it is necessary for all boats
to carry a low-water alarm connected with cach boiler; nnd
this precaution has reduced the number of explosions to a
considerable extent, On land, there hus been establishied
in geveral places a system of inspection. Scientific practical
men, who thoroughly understand this business, are employed
to examine all boilers, and, in case they prove good, to give
certificates to that effect; if otherwise, to have them re-
paired.  This system of inspection has been of great advan.
tage, especially as a means of arriving at the true cause of
explosions, It has proved that the bursting of n defective
boiler will produce little or no damage; that it i8 the explod-
ing, the teaving asunder of a sound, well-made boiler, that
sends forth the terror and destruction. It has also proved
that the inspection of a boiler will not prevent it from ex-
ploding, and that such a process will not prevent the engi-
neer from allowing the water to become dangerously low in
the Loiler. Some other course will therefore have to be
taken, and I suggest the use of nutomatic water regulators
and low-water alarms. T will venture to say, that there are
over fifteen thousand boilers in Pennsylvania alone, yet,
without a doubt, not the one-tenth part of them are using
cither of these safety arrangements, This is not caused by
the expense, for very few owners of boilers would com-
plain against the expense of any thing to secure safety. A
very significant fact is that the greater part of the saféty ar-
rangements in use in this State are in the oil regions, and
this is because there, very frequently, the owners themselves
have charge of the boilers, The difliculty is that you go to
the proprietor to get permission to attach an alarm to his
boiler, he will very likely, in fact almost always, direct you
to the engineer, or he will consult that dignitary of himself
in regard to it, Of course the engineer gives a decided re-
fusal to have anything to do with it, IHe knows what the
machine is for, and condemns it without an examination.
ITe would not be carrying out human nature, if he did other-
wise. You insult him; you wound his vanity, by proposing
such a thing as putting up an apparatus to perform the
work better than Lie has been doing it; a machine to give out
an nlarm and inform against him, when not tending to his
dutics. Youimply a probability of the boiler exploding,
which, he thinks, so long as lie has charge of it, there is not

' the least possible danger of. He gives his opinion to the pro-

prictor, and it is taken ascorrect. The engineer's excuse for
disliking these appliances, is that they get out of order. If
any one will examine them, and their principle, he will find
that they are exceedingly simple, and there is no likelihood
of their getting out of order.

Are we to be subjected to the dangers of these explosions
and the terrible risk of life incurred onaccount of the ignor-
ance and vanity of the men who have charge of the boilers?
Is is not criminal to neglect any means for the prevention of
such disasters? This is a question of public interest, and
should be decided by the people, ortheir representatives. 1
should like to sce something done in this direction, and I am
certain that there are hundreds of others who would like to
see the same. E G A

Monticello, Pa.

O

The First Stecamboat on the Mississippl,
To the Editor of the Scientific American :

Happening to stop at a bookstall in New York city some
vears ago, I picked up a tattered duodceimo volume entitled
*“The Navigator,” printed for Cramer, Spear and Eichbaum,
by Robert Ferguson & Co., of Pittsburgh, Pa., anne 1814
It purpoxted to be **an accurate guide, containing directions
for navigating the Monongahcls, Alleghaney, Ohio, and
Mississippi rivers, with an ample account of these much ad-
mired waters, from the head of the former to the mouth of
the latter; and a concise description of their towns, villages,
harbors, settlements, cte., with maps of the Ohio and Mis-
sissippi.” The quaintness of the title, and a desire to sce
what was known at that day of the great Father of Waters,
upon whose banks I was preparing to fix my home, induced
me to invest a half dollar in the book.

“There is,” says the author, or editor (whom I take to be
Mr. Zadoe Cramer, as his name appears as the ““ proprictor
of the enterprise,”) *“now on foot a new modo of navigating
our western waters, particularly the Obio and Mississippi
rivers. This is with boats propelled by the power :
The plan has been carried into successful
Hudson river, at New York, and on the
Newecastle and Burlington, It has been
on the Hudson goes at the rate of four an hour against
wind and tide, on her route between New York and Albany,
and frequently with 600 pussengers on )
successful experiments, there o '
plan suecceeding on our Westorn
mense advantage to the commerso.
Roosewalt, & gentloman of entorpris
said, in conjunction with Messrs, 1%
New York, has a boat of this Kind n

burthen,  And there is one bullding at |
Dy citizens who will no doubt push the
be indecd a novel sight, and pleasing as
boat working her way up the windings of
the appearance of sall, ouar, pole, X
her—moving within the secrets of

chanism, and propelled by power

Whethier the citizons ¢f Frankfor

G
1 O%

thelr enterprise " 1o a succossful «
boat out to astonish the patives, is not re




2 in December, 1811, where she took in
ongers for she first time, and passed on to
foh route sho has beon successfully em-
Hor nccommodations ure good and her
rous—soldom loss from Natohes than from
#18 per head; nnd when she atarta from
 generally from 80 to 00, and sometimes ns
n B0 passengors, at §25 cach to Natehes,"
~ Phe writer further states that the New Orleans had up to

 that time (1814) cleared over $20,000, over and above all ex-

0 interest on the investment included | The cost
of building s not stated; but the ownoers aro salil to have es-
timated the value of their **exporiment” at $40,000, The
‘writer of the note goes on to say: **The steambont goes up
in fy en to eight days from New Orleans to Natchez,
und desconds in two or three, stopping several times for
froight and passongers. She stays at tho extreme of her
Journoy (New Orloans and Nutchez), from four to five days,
to discharge nnd take in loadivg, It is thought, however,
by pushing her, she i capable and ought to make the trip
eyery three weeks throughout the yoar, in which cose hoer
gains would be considerable more than stated; 8 woeks to
each trip being 17 trips a year, four more than she porformed
last year."

In those days, Americans were nothing if not patriotic,
and consequently we are not surprised at finding our author
commenting thus upon the achievemont: ““ When we reflect
that England has had the use of steam power for upwards
of one hundred years, and that it was left to Americans to
apply its force to the propelling of boats agninst wind, tide,
and the most powerful currents of our rivers, we cannot but
rejoice and believe that America possesses that happy kind
of superior genius, willing to embrace all the botter parts of
the old, and capacitated to invent new, principlos,”

There are other extracts that T might muke which would
astonish and instruct your readers. Captain Euds' plan of
Jetties s here proposed and urged by our author, years be-
fore Ends was born, as the only way to deepen the mouth of
the river. In advance of the bulk of geologists, he boldly
throws away the untiquated notions of the age of the world,
and declares: *“ When I survey this immense work per-
formed by the hand of Nature, I cannot accord with the
views of the philosophers who are pleased to figure out the
infantile state of our world. * * * On the contrary, we
must grant it an incalculable antiquity I Pretty well said
for 1814 ¢ F. L. J.

Osceola, Ark,

¥ Acronautics.
T the Editor of the Scientific American:

Your comprehensive editorial article published under date
of December 2, 1876, seems to embody the latest suggestions
in regard to the subject of seronautics. The substitution of
& machine sustained by mechanical force, instead of by a
buoyant gas, is a mark of progress, since a car sustained
by gas is, from its large size, in proportion to its carrying
capacity, necessarily unwieldy, and at the mercy of the ele-
ment it is proposed to navigate. That a heavy body can be
sustained by mechanical force is evidenced by the flight of
birds. That a beavy body can be sustained by continual
circulsr fan motion is evidenced by the toy tin fan, which,
when a certain velocity isgiven it, overcomes the pressure of
its weight, rises, and continues to rise as long as that circular
motion is, through its own momentum, kept up; and could
the velocity with which it starts be maintained by some
power within itself, it would be clearly self-sustaining.

The results of the experiments of the Acronautical Society
of Great Bnitain, noticed in the above mentioned article,
afford a very satisfactory starting point from which to cal-
culate the smount of nominal horse-power required to raise
and keep supported 8 certain number of pounds weight.
These experiments show that a plane, whose surface meas-
ures one square foot, held at an angle of 15°, against a cur-
rent of air having a velocity of twenty-five miles per hour,
will sustain o weight of 1§ lbs,, while the direct pressure,
necessary 1o hold the plate against the current, is § of a 1b,

Assuming the result to be sufficiently accurate for purposes
of experiment, the number of Ibs. weight a nominal horse-
power will sustain can be readily calculated. A plane at
rest, and a wind velocity of twenty-five milea per hour, is
equivalent to forcing a plane against still air at a speed
of twenty-five miles per hour. The horse-power required to
maintain a pressure of § Ib., at 8 speed of twenty-five miles
per hour, would be equal to that number of b (}), multi-
plied by the number of feet a minute which it moves (2,200),
and the result divided by 83,000, which will give a result of
& horse-power as the power required to sustain 1} Ibs,,
or §x horso-power to the pound, which is one (1) nominal
horse-power to every 67} Ibs., of weight sustained.

Twenty horse-power would sustain #eoretically a weight
of 1,850 Ibs., but, practically, probably only about 1,000 1bs.,
and would require two fans each 83} feet in diameter, mov-
ing at n spoed of 85 revolutions a minute, which, with the
faces at 8o angle 15°, would represent a wind velocity of
twenty-five miles per hour. As a proof of the power re-
quired to drive two such fans st the speed named, we have
only to reverse thio process and call them wind wheels and
oalculate the power to be derived from them, with & wind
velocity equal to that produced by their motion, tweaty-five

Srcientific American,

miles per hour, the result will be very close to twenty horse-
power.

From these figures can be seen the enormous amount of
power required to be developed by apparastus which must
not weigh complote—with supplies for keeping up the power
driver for managing the craft, and passengers or frefght—n
greater number of 1bs. than 67§ 1bs,, (practically 60 1bs.) to
every horse power such apparatus is capable of developing
aod maintaining, This proportion of power to weight s
largely in excoss of that which can be produced by nny
motor at present manufactured, although the steam fire en-
gine boiler comes nearest, for furnishing the most powor
with the least weight.  Until a motor can be devised which
shinll cover the required demands aerial navigation will pro-
bably remain a practical impossibility, but, given these ro-
quirements, there is every reason to believe this seemingly
difficult problem can be successfully solved. In the past
twenty years manufacturors of steam engines and boilers
have been, each year, getting more steaming capacity and
power within less space and with less weight. Tt is not par-
ticularly visionary to suggest that it may be in the rango of
possibility to make such advances in future as have heen
made in the past and produce o motor which shall fulfil the
requirements of nerial travel,

Meviden, Conn. Ciarres I, Dayrox.

A Renewal of the Lactomoeter War,

As a general rule, when learned doctors disagree, they fight
out their differences in ponderous pamphilets and periodicals,
and occasionally in the lecture room, among their compeers
in learning. The general public rarely pays much attention
to such warfare; first, because it believes that truth is mighty
and will prevail; and secondly, because the subject matter
of the controversy too often soars far above the average in-
tellect.  Recently, however, a great battle, wherein the pub-
lic is materially interested, has been waged in a court room;
and for several days two sets of learned chemists, armed with
lnctometers, retorts, flasks, and libraries of authoritics, have
each endeavored to impress one weary judge and twelve
tired jurymen with the profundity of the ignorance of their
respective opponents, and the accuracy of their own views,

The case was the People against Schrumpf. Schrumpf
soid milk which the Board of Health's lactometer said was
watered. Serhumpf was indicted, convicted, fined, and com-
mitted to durance vile for ten days. Such, we should ex-
plain, was the proceeding which cloaked the real case of Do-
remus against Lactometer, which was but a repetition of the
conflict waged in the courts last spring, wherein the above
much abused instrument came off, as it did this time, victo-
rious. President Chandler appeared, as before, as champion
of the lactometer, and his opinions were corroborated by
many other of our most prominent chemists who have made
milk an especial study. Dr. Doremus prosecuted the instru-
ment as of old, and he also had a very respectable support.

We cannot spare space to review the enormous mass of
conflicting evidence presented, nor shall we attempt to re-
concile the faults or fraudsalleged by one side to exist in the
instruments of the other. The gist of the whole business is
more easily stated. Itisa fact, which we have often ex-
plained, that the specific gravity of milk may be lowered by
adding either water or cream, and its density may be in-
creased by removing the cream. Although cream is lighter
than milk, it 1s heavier than water; and hence the addition
of cream has much less effect than that of an equal amount
of water ; so that although the lactometer does not detect
skimmed milk, it does detect the admixture of any consider-
able quantity of water, Now, after the most careful exper-
iments, the Board of Health has placed the standard of pure
milk at the lowest possible point, namely, specific gravity
1-029; in order that honest dealers may have every protec.
tion, and in milk of that specific gravity the lactometer is
made to float at the 100" mark. If, therefore, a greater den-
sity is shown, then the milk may have been skimmed or
slightly watered ; if a less density is exhibited, then cither
water or cream has been added; and it becomes n question
of probability, which no one will think much over before de-
clding, whether the dealer has added water or cream. The
lactometer, therefore, does not and is not clabned to decide
the actunl valuo of the milk, but it does serve to indicate
any considerable amount of dilution; and this view, in which
the best experts agree, Is now reinforced by opinions of
intelligent parties, The lactometer will therefore continue
to be, a8 it has been all along in this city, a terror to dishon.
est milkmen and a valuable safeguard for the community,

o —
Enamels for Culinary Vessols,

For enamelling cast and wrought iron vessels, the follow.
ing is the method and materials most generlly cmployed:
100 1bs. caleined and ground fints, and 50 Ihs. borax, cal
cined and finely ground, are intimately mixed, fused, and
gradually cooled.  Of this 40 Ibs. are mixed with 5 Ibe, of
potter’s clay, and ground in water to s pasty mass. The
vessel, first thoroughly cleansed by means of very dilute sul-
phurie acid and scouring with sund, is loed with a conting
of this about § of an inch thick, and left for it to harden in
a warm room. A new conting is next added, propared from
135 1bs. of white glass, free from lead; 25 1bs. bomx; 20 b,
sods in crystals, which have been pulverized snd fused to-
gether; ground, cooled in water, and dried. To 45 1. of
this, 1 b, of soda is added, the whole mixed in hot water,
dried und finely powdered. A portion of this is sifted over
the other coating while it is still moist, and the vessel is then
dried in an oven st the temperature of bolling water, (212*
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Ifali.) The vessel is then heated In n stove or mufller till the
glaze appears. It is then taken out and more gl'n'u' powdc.r
I8 dusted on the glazed surface nlready In fusion. This
enamel resists perfeetly the action of dilute mineral and
vegotable acids and alkalies, and does not crack or scale off

from the metal.

In Germany nnd France the following process has lately
came into use—more especinlly for ennmelling copper culinary
vosseld: 12 parts (by weight) white flor spar; 12 parts gyp-
sum, and 1 part borax, are finely powdered, ground together
and fused perfeetly in a crucible; when cold, this mass is
again carefully ground to powder, made into n uniform paste
with water, 1aid upon the clean metallic surfaces, dried and
fused, This ulso gives a beautiful alabuster surface for orna-
mental purposes. e

Moscs IRetuted.

The suljoined ludicrous production, from the New York
Times, is one of the best burlesques on the *“scientific
method” that have come under our notice. The hit at geo,
loglsts wlio construct claborate theories on exceedingly frai]
muppositions might well be extended to some learned profes-
gors in other branches of science, who have reared wonderful
but unsubstantial fabrics of apparent fact solely from the
“gelontific (7) uses of their imaginations.”

“A new and violent blow has just Leen struck at the
Mosnie account of creation by the discovery of an extremely
important fossil in a coffee sack at Baltimore. In the center
of this sack was found the skull of a monkey. There can be
no doubt us to the facts. The coffee was of the variety called
Rio, and the skull was perfectly preserved. Let us dwell for
u little upon the meaning of this discovery as interpreted by
the principles of geology., The coffee suck was 12 (say 124)
inchies in diameter, and 4 feet in height. The skull, which
luy in the middle of it, was therefore 2 feet below the sur-
faoce. To suppose that it was violently forced into the sack,
after the latter was full, would be eminently unscientific.
No one imngines that the fossil birds of the Old Red Sand-
stone dug down into that locnlit{ through the superincum-
bent stratn.  Nothing is more universally conceded than that
fossils are always found where they belong. The animals
whose remuins we find in the rocks of the paleozoic, the
meso-Gothie, and the Syro-Phanicion strata, belong, respec-
tively, to those several syatems. The fossil monkey skull
was, therefore, deposited in the coffee sack when the latter
wag half full, and the 2 fect of coffee which rested upon it
was a subsequent d;rosil. Now, it follows from this premise
that monkeys existed during the early part of the Rio coffee
period. It is the opinion of most geologists that the Rio
coffee period su ed tle tertiary period, and immediately

receded the present period. Now, no tertiary monkeys
ve yet been found; but the Baltimore discovery shows
that monkeys existed as early as the middle of the Rio coffee
period, n date far earlier than any which has hitherto been
nag to them.

“We are now in a position to inquire what is the least
period of time which must have elapsed since the skull of
the Baltimore monkey was the property of a live and active
simian. The acswer to this question must be sought by as.
certaining the rate at which coffee is deposited. It is the
opinion of Mr. Huxley, based upon a long and careful ex-
amination of over three hundred garbage boxes, that coffee
is deposited in a ground condition at the rate of an inch in s
thousand centuries, but the deposition of unground coffee is
almost infinitely slower. He has placed bags, coffee-mills,
and other receptacles in secluded places, and left them for
months ata time, without finding the slizghtest traces of coffee
in them. Although Huxley does not hazard a guess at the
rate of deposition of unground Rio coffee, Professor Tyndall
does not hesitate to say that it is at least as slow as the rate
of deposition of tomato cans. Let us suppose, as we are
abundantly justified in doing, that 30,000,000 of years wounld
be required to bring about the deposition of a stratum of
tomato cans one foot thick all over t{;gssurfacc of the globe,
an equally long period must certainly have elapsed while a
foot of underground coffee was sccumulating over the skull
of the Baltimore monkey. We thus ascertain that the mon-
key in question yiclded up his particular variety of ghosts
und becamen fossil fully 850,000,000 of years ago.” Probably
even this enormous period of time 18 much less than the actus)
poriod which has elapsed since that monkey’s decease; and
wo may consider ourselves safo in assigning to his skull the
age of 50,000,000 years, besides a few odd montha

“In the light of this amazing revelation, what becomes of
Moses and his 6,000 years? 1t will hardly escape notice that
be nowhere mentions Rio coffee. Obviously, this omission
is due to the fact that he knew nothing of it. But if he was
unscquainted with one of the most recent formations, how
can wo suppose that he knew anything about the elder rocks
—the metamorphic and stereascopio stratas?  And yet it is
this man, ignorant of the plainest ‘fm:ta of geology, and of its
very simplest strata, who boldly assumes to tell us all about
the creation!™

—————) @ P e

A Sinistor Rosult of the Centennial,

While it is much more agreeable to bollove thut our Cen-
tenninl Exposition has been attended with none but benefi-
clal results, the fact cannot be ignored that one unfortunate
consequence is Just now stroogly obtruding itself. To the
unsettled state of politics is undoubtedly owing the check
which all have remarked in the mpld recovery of business
from the stagnation of the past three years; but to that cause
alone cannot be luid the unusual fluancial stringency which
prevails at the preseat time, most especially in agricultural
districts.  Reports from many sections of the country state
that failures to meet obligations, among the farmers, were
never 80 frequent; while business with that usually thrifty
clues of the population has rarely been more dull. It looks
very much us if the people, possibly relying on the favor
ablo indications (which appeared during the summer) of &
brisk fall and winter trade, had invested their syvings in
Centenulal excursions, and now find themselves compelied
to retrench, or, In many casos, driven to the worse result of
fulling in their payments. There is one consolation in the
fact that the moncy bas not gone out of the country; and
although the movement may remain sluggish till the new

Administration Is settled upon, s general revival of business
| Wil undoubtedly come in the spring.
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Stearin from Fats,

Much attention has been attructed by our recent articles
on the manufacture of artificial butter, and many of our
correspondents have experimented on the separation of the
constituents of fatty matters. The entire separation of the
stearin from the fats is, however, a difficulty with some of
them, and for their benefit, and that of others, we will give
descriptions of the several methods . use,

The first is the saponification of the neatral fat with lime-
water and steam, or with aluminate of soda, sold under the
name of nafrona or refined saponifier. Another method is
by treatment with dilute and strong sulphuric acid and

revolutions per minute. It grinds smeothly, leaving no
chattor marks upon the knife, Owing to their peculinr pr

cess of manufacture, the Tanite Company are enabled to fur
nish whoeels that cut rapidly and with a very small degree of
heat. The stove plate machine, which is represented in Fig
2 s designed to meet the needs of stove manufacturers, It
welghs about 720 Ibs.  The top of table, when horizontal, is
2 feet © inches from tloor, and in aren measures 24} by 414
inches; the front end of table can be elovated by means of a
hand whoeel and screw, 5o ax to obtain, in combination with
a cone wheel, any desired angle. The arbor s made of 1
inches steel, and has two bearings, one 6 inches, the other
84 inches, long; and by means of the rack, pinion, and lever,

steam, at a high temperature. The third method is by chlo-
ride of zine, and by dry decomposition and distillation with
superheated stcam alone. Perhaps the process most com-
monly employed on a small scale is that of the saponification
with lime or aluminate of soda. Heat (in a large, lead-
lined wooden wat or tub) the fat and water in the propor- |
tion of about 10 Ibs fat to 2 gallons water, by means of |
steam circulating through a coil of leaden pipes in the bot-
tom of the vat. When all the tallow is melted, add 14
gallons lime water containing 1} Ibs. of lime (sbout 14 per
cent. of the weight of tallow). Heat constantly nearly to
the boiling point, with constant stirring, for from 6 to S|
hours. Run off the vellow glycerin solution, add 1% gallons |
dilute sulphuric acid at 12° Baumé (=1.086 specific gravity, |
containing 30 per cent. of sulphuric acid, H; SO, to u:c;‘
lime soap; stir, and heat as before until the reaction is com- |
plete, shut off steam, let the whole stand to settle, draw nﬂ"
the fatty acids from the top into similar smaller vats, udd'
diluted sulphuric acid and heat, draw off the fatty acids, and |
wash repeatedly with hot water. The quantity of fatty ‘
acids obtainable from 100 Ibs. good tallow are about 84.8 Ibs.
The aversge of solid fatty acids is about 45.9 per cent.

Let the washed scids stand for some time in a fused state
to eliminate all mechanically adhering water, then allow to
solidify by cooling. Press out the liquid oleic acid in an
hydraulic press; then put the cake in a more powerful press,
and subject to pressure again; after this, it is pressed again, |
as before, but between warm plates. It is then fused, cast|
in large porcelain-lined iron moulds, of about 5 1bs. capacity
each, and set by to crystailize. This is accomplished in 12
hours in winter; but in summer it requires twice the time. |
The crystallized cakes are placed in bags of horsehair, be- |
tween plates of iron or zine, in a hydraulic press capable of
exerting immense pressure. The cakes are once more sub-
jected to pressure in a press placed horizontally, the plates
inclosing the cake being heated in this case by steam; this
removes the last trace of oleic acid. The stearic acid is
then melted together with dilute oil of vitriol (3° Baumé,
1.02 specific gravity), washed with water containing oxalic
acid, and cast into slabs for the candle maker.

————b -

THE TANITE COMPANY'S NEW PLANER ENIFE AND

STOVE PLATE GRINDERS,

The Tanite Company’s *“ Automatic Planer Knife Grinder,”
illustrated in Fig. 1, is made in three sizes: No. 1for 24 inch,
No. 2 for 36 inch, and No. 8 for 48 inch knives, This com-
pany claims to be the first to conceive and bring into use the
cup wheel, by which the uncqual concave grinding, caused
by the wear of wheel when used on its face oredge, is avoided.
In this machine, the knife is ground with a straight bevel
with no change until the wheel is worn out. This apparatus
stands about 2 feet 11 inches high to top of wheel, and is 3
feet wide, No. 1 being 3 feet 3 inches, and No. 3, 5 feet 8
inches, long. It has a 1% inches steel arbor fitted with self-
oiling boxes, with 3} inches bearings; and it runs, we are in.
formed, perfectly steadily when the wheel is making 1,500 |

1"1(/ 1

it can be raised 6 inches if desired. The overhead work is
very complete, the hangers having adjustable self-oiling
boxes,

Both of these machines are of excellent workmanship, and
of strong and durable materinl. For further particulars
addiess the Tanite Company, Stroudsburg, Pa.

—— o
THE DOMESTIC STEAM ENGINE.

A now domestic steam engine of 8 horse-power, which is

furnished at a very low price, is illustrated in the engraving

herewith given. In construction, this machine embodies
many advantageous foatures. The bed, cylinder, steam-

chest, both crank shaft bearings, and the guide lug are all
cast in o single picce.  The bed is oval in form and bollow,

and the portion on which the cylinder is made serves as o
feed water heater, wherein the exhaust steam is utilized. In
order to protect the crank bearings from heating, due to their
proximity to the boiler, they are made of the best Babbitt
metal; and & chamber is provided beneath them into which
the cold feed water is foreed prior to its entering the heater,
The chamber also tends te keep the other parts of the engine
(except the cylinder, steamn chest and heater, which should of
course be as hot as possible) in a cool state, The crosshead,
connecting rod, eceentric strap, and rod are constructed of
cast stecl.  The crank shaft is of cold rolled iron: the pump
barrel, stufling box, valves, and chambers are of brass, and
are disposed 2o that casy access to the packing may be had.
The valves may be reachied for repacking and adjustment by
slacking one set screw without removing any of the pipes.
The tops of the stuffing boxes are cupped 50 as to prevent
water and oil ranning down over the engine, The piston is
a solid casting; and in two grooves in its face are sprung
metal rings, turned eccentrically, and larger than the evlin-
der.  This is claimed to form an excellent wlf-mlju.:ting
Lustly, the necessary drain cocks and an efficient
ZOVernor are prov i"l'(l.

The eylinder dinmeter is 8 inches; stroke, 4 inches: diam-
cter of fly wheel, 18inches; and weight, 65 to 70 1hs, At 260

packing

| revolutions per minute, and under a pressure of about 100

Ibs, of steam, the engine develops (per dynamometer)  Jittle
over 3 horse power. It is sold as of 1! to 2 horse power,
with a working speed of 300 revolutions, It may be attached
to the boiler by bolts, or to a separate post.

The boiler has a cast iron base, forming fire box and ash
pit. There is a fire brick lining which, it is clsimed, on be-
coming heated tends to consume the gas generated.  Holes
through the smoke bonnet above the tubes are provided, so
that the latter can be cleaned without removing the bonnet.
Above the bonnet is a circular plate with corresponding aper-
tures, which are, all but one, smaller than those through the
smoke bonnet. By turning the plate so that the one large
hole is successively brought over the tubes, the latter may be
cleaned one at a time. The small holes serve as a damper,
admitting cold air into the stack, and so checking the dmft,
and thus avoiding the necessity of opening the fire door, The
boiler has all necessary attachments, and all parts of the
engine are duplicated, so that they may be easily replaced.

For further information address the manufacturers, Messrs,

F. F. & A. B. Landis, Lancaster, Pa.
e e
Pistance ladicator,

This improvement is by Captain Henry Watkin, R. A,
being a hydro-clinometer designed for use in coast batteries,
having a height of 90 feet and upwards above the sea level.
It consists of a piece of wood about 2 feet 6 inches long, 3
inches deep and 1 inch thick. Imbedded in one side isa
tube containing colored spirit, there being above the tube a
scale graduated for yards. A small telescope is fixed at the
top of the instrument st one end, the telescope having cross
hairs similar to those in a theodolite. In using the instru.
ment, the end furthest from the observer rests on the top of
the box in which it is carried, the end next the observer, and
which carries the telescope, being elevated by meansof an ad-
justable brass arm orsupport. Intakinga rangeall that is nec-
essary is to sight the object and bring the cross hairs to cut
the water line. The exact range is then ascertained by read-
ing the figures on the scale at the level of the spirit, which
gives it without any calculation whatever. The time re-
quired for the operation is about eight seconds, after which
the object, if moving, can be continuously followed. After
full trial, both at home and abroad, this instrument has been

sealed for adoption in the British service.

THE TANITE COMPANY'S PLANER KNIFE AND STOVE PLATE GRINDERS




THE HARE AND HER FOES.

Mr. Wolf has represented in the admirable pleture (which
we select from his work entitled ** The Life and Habits of
Wild Animals,”) & touching episodo in the 1ife of ono of the
mostgraceful and harmless creatures in the whole Jist of
Nature's works. The hare (lepus timidus of Linnmus) has in
all ages been a chosen Lypo of speod and timidity ; and from
the time of the Roman empiro till now, the chasing of hares
has boen o favorito sport.  In the pumsuit of these creatures,
as gonerally practised now, called counsing, grayhounds are
employed, the dogs bolng matehed against each other in
couples, and held by their collars 1o a catoh at the end of »
leathern steap,  When a hare s found, and leaves her form
in the grass whero she prefers 10 mako her bome, after she
has started somo distance, the dogs are released simultane
ously; and away they go with lightning speed, the devotees
of the sport riding after
them to enjoy the chaso,
and to see which favorite
dog catehes the hare,  The
pursued creature is over-
matched in speed, strength
and endurance ; but she
frequently gives the best
grayhounds a long run,
us sbe doubles with re-
murkable facility, turning
back on her course 8o sud
denly ns to run between
the dogs, who shoot far
beyond her, being unable
to come to a suddoen stop,
Hures are also hunted in
the usual way, with har-
riers, hounds of a breed
possessing speed and Keen-
ness of scent.

The eyes of the hare are
large and prominent, and
its vision extends in all di-
rections at once; its senses
of hearing and smell are
very acute. Hares gen-
erally remain quiet during
the day in the form or seat,
asit is called, whichis gen-
erally a depression in the
ground in a meadow. In
the evening they chase
cach other and gambol
over the fields, and manage
to get food enough for the
day's support ; and the
neutral color of the ani-
mals so closely resembles
that of the soil that they
readily escape observation
after sunset.

The hare shown in our
illustration has been
wounded in the foot, per-
haps by astray pellet from
4 sportsman’s gun; and
unuble to proceed farther,
she crouches under a leaf-
less bush.  But the white-
ness of the snow soon re-
veals her whereabouts to
the pursuing crows; and
a few of these strong om-
nivora will soon peck the
poor creature to death.
The crows depicted are of
the hooded variety (corons
corntz, Linnwus); they
have black heads, fore-
necks, wings, and tails,
with purplish blue and
green reflections ; the rest
of the plumage is ash gray in cotor, tinged with purple.
This crow occurs inall parts of Europe, being common in the
north of Scotlund; its favorite food is fish and molluses; and
when unable to break the shells of the latter with its beak,
it will eurry them to a great height and drop them on a rocky
spot.  Its ordinury flight is slow und rezular, and its gait
upon the ground remurkably sedate and dignified.

—~— o —

Simplo Apparatus only Necessary.

We hear s0 much nowadays about the eluborate outfits of
scientific apparatus, wherewith this or that college is pro-
vided, while so many ingenious devices, with names ending
in ““graph,” “scope,” and ‘““meter,” are constantly being
invented, that we are half inclined to think that more
attention is being paid to the tools than to the work which
they are designed to accomplish. Apparatus may be di-
vided into two classes ; first, that used for purposes of in-
vestigation ; and second, that employed to demonstrate the
laws of seience or the results of investigutions to others.
In either case, the simpler the tools the better ; for in the
one the investigator wishes little to hamper him in his path-
way toward the result he scarches for, and in the other the
ides is to impress prineiples on the mind, and not to bur
den it with unnecessary details.

Seientific Amervican,

]

The student of the lives of the great inventors and discover-
ors will find that they almost always preferred the most primi-
tive devices for working out their ideas, and for illustrating
thelr meaning in giving explanations.  Faraday's fimt elee-
trical experiments were conducted on o machine which he
himself made with o glass phial ; and his lectures to children
wore models of extemporancous speaking, illustrated by ex-
periments, made with the simplest materials. His discourses
on n candle are admirablo disquisitions on heat and combus-
tion, Tyndall, from a piece of ico, evolves a wonderful
story. 'The late Professor Graham offered in himself a still
more striking example of how genius of the right sort can
work with the very simplest means, A recent biographer
says that, ** with a glass tube and plug of plaster of Paris,
Graham discovered and verified the law of diffusion of gases.
With o tobacco pipe, he proved indisputably that air is a

Ingenlous Advertising.
Visitors to the Centenninl will doubtless remember that
of the sewing machine exhibitors in Machinery Hall,
vied o very prominent position on s prin-
during the continuance of the Expo-
g all comers, und especially those

one
whose display occuy
cipal uisle, kopt posted,

sition, a large sign, invitin
who owned sewing machines, to inscribe tbeir names in &

handsome register.  The inducement offered was tLat, after
the close of the Exhibition an elegunt sewing machine would
be presented Lo some one of the signers, and all would have
equal chances in drawing for the prize.  Of course the effect
of this was (o sttract bundreds of people towurd this parti-
cular exhibitor's display; and thus his goods were hrought
into especial prominence But that was merely s secondary
object. A very large percentsge of those who stopped to
sign wrote their names, and told the kind of sewing
machine they were using.
Then a neat certificate was
presented inreturn, which
established  the signer's
claim to one share in the
drawing. In this way
thousands—perhaps tons
uf thousands—of nunes of
sewing machine users were
obtained. We always
found a crowd about the
book, often large enough
to partially block the pas-
sage.

Now that the Centennial
is over, the shrewd sew-
ing machine concern is
reaping its rich reward,
and at the same time is
firing kot shotinto its com-
petitors. To every indi-
vidual on that register
circulars are sent in which
each person is informed
that No. 20,561 drew the
prize, and that the fair
winner is of course “ de-
lighted with her good for-
tune.” Then the reader
is told that to him or her,
and to all other signers on
the book, and to them only
(there is an air of severe
justice and unrelenting
discrimination about this),
the so-and-so machine will
be sold at half price, and
in addition the purchaser
will be presented with a
** Centennial souvenir,” in
the shape of a set of lith-
ographed figures of the
buildings. He is also ad-
vized: “If you have an
old machine, it will be to
your advantage to sell it
now, and get the so-and-
so.” Of course, the re-
cipient of this wise coun-
sel is impressed with the
inestimable advantages,
which are his merely
through his fortunately
happening to sign his
name during his Centen-
nial visit.

Thereis a furniture deal.
er somewhere out West to
whom it would be unfair
not to give credit while on

read the

HUNTED DOWN.

mechanical mixture of its constituent gases. With a tam-
bourine and a basin of water, he divided bodies into crystal.
loids nnd colloids, and obtained rock crystal and red oxide
of iron soluble in water. With n child’s India rubber bal-
loon filled with carbonic acid, he separated oxygen from
atmospheric air, and established points the importance of
which, from a physiological point of view, it is impossible
to overrate.  And finally, by the expansion of n palladium
wire, he did much to prove that hydrogen is a white meta).”
—. o —
Pressing Cotton In Vessols,

A new system has been recently adopted in this city by
shippers of cotton which Is said to prove thus far successful,
The cotton is first pressed in a compressing machine, and
bound with iron bands, as s usual with all cotton cargoes.
The bales are then put into the ship, side by side, and pressed
longitudinally into their pluces by a patent hydrmulic ma-
¢hine. They thus get a pressure both ways, and it is this
second pressure that makes the saving of room. The entire
cotton carzo thus forms a compact mass in the hold, and its
welght is proportionately so much greater than ordinary
cotton cargoes that the necessity for ballasting the ship is
obyinted. It is eluimed that nbout one-fourth more cotton

| can be packed in vessels’ holds by this means than formerly,

this subject of ingenious
advertising. He issues cir-
culars to all the church
sextons, requesting them 10 send to him, just as soon as they
learn of a marriage, the names of the happy pair. On re-
ceipt of this information, the agzents of the furniture man are
hurled upon the innocent and defenceless couple; and on
sales being effected n neat percentuge goes to the sexton.
The same enterprising person prints business cards across
marriage licenses, and furnishes them to town clerks; and
xllllnll".t.ll'.\' pames of other houschbold furniture, the wornds
“ ¢cradles ' and “children’s chairs™ are prominently displayed.
Some vears ago, there was (and probably still i) a custom
in some New England towns of tombstone agents appearing
at the house of mourning within a few hours after a funeral;
and they would, tearfully and in a sympathetic manner,
solicit an order for a memorial marble to tle “dear de-
parted.”  While some of the above-described methods of in-
creasing husiness are perhaps objectionable, they lack the
promptitude and persistency of the lightning rod man, who
starts when the storm commences, and pervades the whole
town before the clouds have dispersed.

P — ——

A xuw plan for protecting safes is to enclose them in wire
netting, so connected with a battery and bell that the diviss
jon of any portion of the wire ruptures a circuit, and the bell
gives the alarm,
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 HOW TO ADJUST LINE SHAFTING. ol
correspondent asks us for some accurate method of ho-
h:ﬁlmng. and saps that for want of knowledge upon the
subject, his shafting runs out of true; and ns results,
the belts have an unequal tension upon them, the bearing
boxes get hest:d, and the couplings get loose, giving him
constant trouble.  As we have from time fo time reccived
4 number of similar communications, we give the following
information upon the matter. |
There are several wethods of lning lne shalting, nnd somoe
of them are found to be decidedly defective in practice. One
of the most common of these {s that of hanging plunfb Tines
ovor the shaft, and then streching u liue, parallel with the
line shaft, but near the floor, and then adjusting the e
shaft until the plumb lines are all equidistant from, or have
precise and equal contact with, the stretehied ling, thus accom-
plighing thy horizontal adjustment. This isa urmlg and trow-
blosome openition for severnl reasons, among which muy bo
mentioned the fact that it is difficult to measure between such
lines when they are long, and tha', ns the line shaft is woved
during adjustment, the plumb Lnes sway about, involving ‘

i
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edge) a line on the planed edge of each target; and we then |
| move the straight edge to the next pair of targets, and place

edge even with the mark already made on the second target.
| We then level the straight edgo with a spirit level, and mark

o line on the third target, combining until we have marked
| wstraight and horizontally level line across ull the targets, the

| operation being shown in Fig. 5, in which A A represents
|Ih(- line of shafting, B B, the hangers, aund C C, the targets.

D represents the line on the first target, and E, the line on

This is not necessarily the case, if the dinmetor of the shafting
varies and a spirit level if used dircetly upon the shafting
itsolf. In further explanation, however, it may be well to
illustrate the method of applying the gauge shown in Fig. 6,
and the struight edgo, €, and gauge, D, shown In Fig. 8, in
cases where there are fo the same line sections of shafting of
different dismeters.  Suppose, then, that the line of shafting
in our example has a mid section of 2} inches diameter, and
is 2 inches at one, and 2§ inches in diameter at the other end.

socond, I is the straight edge, levelled ready to form a | All we have todo is mark on the gunge, shown in Fig, 6,
guide whereby the line, D, or target, may o eartied forward, | two extra lines, denoted in Fig, 6 by D and E.  If the ling,
Jevel and straight, to target 3, and 20 on aeroes all the targets, | C, was at the proper distance from A, for the section of 21

A ;
Thoe line thus marked s the standard whoreby the shafting | dinme'er, then the ling, D, will be at the proper distance for
{8 to be adjusted vertically; and for the purpose of this nd- | the section of 2 inches, and E at the proper distance for the
justment, we must take a plece of wood or n square such as | section of 2§ inches dinmeter: the distunce between Cand D,

Ty 7.

isshown in Fig. 6, the edges, A and B, being true and at a ' -~
right angle to each other, The line D, in Fig. 56, marked .)) ’
neross the targets being 16 inches below the center line of the

shaft at the end from which it wus started, we make o mark
upon our piece of wood the line O, in Fig. 6, 15 inches from
the edge, A (as denoted by the dotted line in Fig. 6); and it
is evident that we have only to ndjust our shaft for vertical

and also between C and E, being § inch, in other words, hale
 the amount of the difference in dismeters. In like manner
| for the horizontal adjustment, the gauge piece shown at D
|in Fig. 8, would require when measuring the 2] inches sec-

'l the necossity of some one to steady them, They are fur
J thermore in the way; and the contact by swaying of a|
single one with the stretehed line interferes with the whole |
operation.  For the vertical adjustment a spirit level alone
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i= somctimes employed; and this is objectionable for the rea-
sons, among others, that there is nothing to guide the opem-
tor as to whether the part he begins at, and which we will
sunpose requires to be adjusted, should be lifted at the one
end or lowered at the other, in order to make an adjustmert
suitable to the general line of the shafts.  He may it is true | height so that, the gauge (shown in Fig. 6) being applied as ‘-
first test the whole line of shaft, and make a note of the shown in Fig. 7, the shaft will be set exactly true, when the |
mn;: tmt';:d t:d at each ';ﬁ;ins fnindt:jc, using !hvinv!whtw 8 mark, C, on the piece of wood comes exactly fair with the |
guide to jest met o ustment, It is better, 'lines, 1), marked on the targets. .
however, in every respect, to adopt the plan here recom- | For horizontal adjustment, all we have to do is to place a
mended, which is as follows: First prepare a number of rude | straight edge along the planed face of the target, and adjust |
i el i e e b ol sl e
y = . L 8, In Wi e > st \ 8
the outer edge face, A, planed true, and baving a line marked 'cdge referred 1o, and D a gauge. If, then, we apply the !
parallel with the planed edge and about # inch inside of i, istraighl cdge and wood gauge at every target, and make the
'!"hls L‘:l““’":@d f°i" “;’ s g‘ﬂdc.h‘l:; WnBj““fIfl':’" with the | gbove deseribed adjustment, the whole line of shafting will |
plumb line shown in Yig, <, attzched at B, ¢ next pro- | be set level and truc.
ceeding is 1o streteh & line parallel with, but vertically below ; There are several points, however, during the latter part |
the line of shafting, sufliciently to clear the largest hub upon of the process at which consideration is required. Thus, |
SRy of u“’ pulleys on the line of shafting, as shown in Fig. ufter the horizontal line, murked on  the targets by the |
:'u '1:’ :nl:lwg ttc “m:: ‘:"'3 sm‘flﬂng‘-]? ::;0 ‘l‘lfli!i”"il’“"l’.\‘ straight edge and used for the vertical adjustment, has been ’
» 0d Une. 1o ad)nsung ne, We istruek on all the targets, the distan:
have, however, the following considerations: If the whole | ulmfllng“lo lhn:(lin;g:hom:m m::u::?ln:\:l;z:::‘:; :: x‘
:;;LZ&*:’:;‘?&“S}:R‘::"‘ “': i}:'l"“.‘;:’ ""‘;;‘L‘; ll.w‘li;m ;’(l\lll" shafting; and if it is found to be equal, we may procoed‘
shafting | l'l di g v : ne end of the ywith the adjustment; but if, on the other haud, it is not
o5 n:‘; 5 of ::gelru - iul'm:u:r. :.- sl llllw line further from  found to be cquud, we must determine whether it will be well
sarface of the shafting, at the small end, to an amount | 15 1ift one end of the shaft and lower the other, or make the

equal to one half of the difference in the two dismeters; and |

sinoe the “ine is sufliciently fur from the shafting to clear the |
larzest imh thereon, it makes, o Lar us stretehing the line is |

d

t

e

t' conecernad, no difference of what dismeter the middle e
b tions of shafting may be. The line should, however,
3 st true ns Indicated by o spirit leval,

i We may now procesd to erect the targets as follows: The
planed edgo, A, In Fig. 1, is brought true with the strotelied
line and is adjusted 5o that the plumi line, B, in Fig, 2

p will stand true with the line or mark, B,in Pig. 1. Wien

‘ #0 adjusted, the targot bs nailod to the post carrying the shaft.

£ ing hanger. In performing this vailing, two nails may be

; slightly inserted %o as to mstals the target, wid the il junt.

mont being made by tapping the targot with the haminr,

the nall” may be driven howe, the orerator taking care llm;

driving the nails docs not slter the adjustment, In Fig. 4

‘ A A represcuts the line of shafting, B B, two of the hun' v;
'S poits, and C C, two of the adjustod targots, g
, Having adjustod and fixed in the manger ahove doweribed
' o tarzet to oach of the posts supporting o shaft!ng hangor
'h wa sy tomove the horizoutal stretehed line, and take u
¥ wooden straigh® edge Jong enough o resch from one post
to another.  Then beglaning at one end of the shafting, wo

place the flatxide of the straight odge agninst the lllx;nml

edgo of two targets at u distance of about 15 Inches below

“the top of shafting; aud after lovellng the stralght odge with

n spirit level, we mark (even with the odgo of the atraight

|

bo |

whele adjustment at one end by lifting or lowering it ns the
case may be.  In coming to this determination we must bear

Ao mind what effect it will luve on the viarious helts, in muk-
Ing them too long or wo short; and when a decision is
reachod, we must mark the line, C, in Fig. 6, on the gauge
aceordingly, and not at the distauce represented in onr ex-
ample by the 15 inehes,

The method of adjustment thus pursied possesses the ad-
vantago that it shows how much the whole line of shafting
Is out of true bafore any adjnstment is made and that with-

| out entalling any groat trouble in wncortulning it so that, In
making the adjustmont, the oporator nots intelligently undl
doos not commence at one en utterly ignorant of where tho
 sdjnstment bs golug 1o losd him to when ho arrives st the
sother, "Phon, ngaln, It is n vary corroet method, nor does It
mnko any differonce if the shafting bas woctions of dlfferent
dismetors or not; for In that owse, wo have but 1o measure
the dismeter of the shafting, and mark the adjusting line,
represanted In our example by C, In Fig. 8, nccordingly, umi
| When the adjustmont Is complited, the center lino of the
Whaole length of the lino of whafting will be true and level.,

tion, to be § inch shorter than for the 2 inches section, while
for the 2§ inches section would require to be | inch shorter
than that used for the 2§ inches section, the difference again
being one half the amount of the variation in the respective
diameters. Thus the whole process is simple, easy of ac-
complishment, and very accurate.

If the line of shafting is suspended from the posts of n
ceiling instead of from uprights, the method of procedure is
the same, the forms of the targets being varied tosuit the
conditions. The process only requires that the faced edges
of the targets shall all stand plumb and true with the stretched
line. It will be noted that the plumb lines (shown on the
target in Fig. 2, at B) are provided simply as guides whereby g
to set the targets, and are put at about § inch inside of the z
planed edge so as to be out of the way of the stretehed line,

It is of no consequence how long the stretched line is since :
its sag does not in any manner disturb the correct adjust
ment ]

Bewitched Engineers. e

It is luckily not often that we learn of such an exhibition
of silly superstition as the performance of one Latimer has
Intely evoked from the Civil Engineers’ Club of the North-
west, in Chicago. Latimer is not an every-day seventh son
of a seventh son, born under an eclipse, who restores lost
articles and predicts marriages (with photograph of future
spouse), and who invites you to send one dollar and a lock of
your hnir—Indieshalf price. He isaspecialist in the business,
and devotes himself exclusively to the divining rod branch.
The club recently had a collective interview withhim. After
working himself into a proper clairvoyant state, he lucidly
expluined that “ from' every substance in nature, there are  §
thrown out emanations at au angle of 45°, and that according
to the aflinity between such emanations and 4 substance on vh
the rod, so will the latter be more or less influenced.” With
A perspicuity unusual in oracular utterances, he added that
“the moving force is magnetism:” and that when be insu-
lates himself, there is no movement in the rod. £

80 vastly was the club impressed with the superhuman in-
formation it had received (doubtless free, in consideration of
the ndvertising of the séance in the club's organ, the Chicago
Engineering Newws, whence we quote rerbatim) that | 2
bers *“became so absorbed in the fascinating oceu)
wandering gravely about the room with forked twigs
hands, sometimes advancing, and sometimes rotreating:
always with eyes closely fixed on the mysterious rod wh
esch clutehed with all the strength . fingers,
formal adjournment was forgotton, and the meeting.
broke up as train time approached. A commitiee, b
was appointed to arrange for a series of compl
which the most skeptical might be convinced that
viluable scientific fact awnited only investigation
recognized and utilized," U T iy U

There is evidently a good opening for sane olvil er
in Chicago, i, -

the concentratod revenge of th
posits ity eggs on the ey ‘ %
form of minute white worms, deve ur 1

tholr usual Babits app
bufonivera has boen giv



each 81 foot 10 Tnches long
inchies deep fn the mididle, with
0 inches width of center rib and
cylinderand pump ends of (he beam are

‘of heams welghs 42 tuns.  The

ter or shaft, ¢, 20 Inches dinm.

N ala 15 Inches dismeter,

g mblocks. for the beam

rest in podestals bolted to n masslve
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be elther pluin, or sbould bave mouldings stopped Wfore |
rouching the joints with therails.  In pructice all rail mould-
Ings may be worked the whole Jongth of the stufl used ; and,
I muntins (which are the middle styles) are used, the monld-
ings may be cut awiy to the square wood before the mortise
15 cut which iy to recelve the tenon of the muntin.  Thus the
monldings will butt against the square sides of the muntin.
All tho parts for o door thus made can now bo got out by
mauchinery, nod the door will be fully constructive in every
sonide of the word.  There §s no obstaclo to this in the way
of cost, The doversil 18 n constructive device; snd the
dowel s admissible in places s n substitute for the mortise
and tenon, Tongue and grooving is o legitimate dovice,
Both for ends and sides of boards. Bevelling the edges of
the pleces thus Jolued is better than beading.  The best way
to construat large panels is to make them of nurrow strips,

tongue and grooved, and bevelled ot the joining edges, Such

ponels will never **druw.” The shrinkage will be divided |

"~ NEW YORK ACADEMY OF SCLENCES,

The regular monthly meeting of the chemical pection of
this society was Leld at their rooms, 04 Madison avenue, on
December 11, Dr. J. 8, Newberry, President, in the chair.
Professor A, K. Loeds, of the Bteveos Lostitute of Technol-
vy, read a paper entitled

A NEW TEST REACTION OF ZINC.

While testing before the blowpipe o new mineral from the
Franklin zioe mines of New Jersey, Professor Leeds dlscov-
arod that the reaction for zing, when this metal is present in
gilicates in minute quantitics, is much more ensily obtained
by the use of fused sodic ehloride of sodivm than with rodie
carbonate.  This Is due to the greater volatility of zine chio-
ride over the oxide, The green color with cobalt was not
readily obtuined unless the assay ftselfl were molstened with
cobault instead of the conting, It will be noticed that the
number of Ylowpipe reagents s gradually Increasing, and the
tests are beeoming more satlsfuctory and delicate,

NOTES ON TIHE ULTIMATE ANALYEIA

unp barrels are 86 inches in
diameter each, plungers 86 mches
- diamoter, with stroke same as steam

s 0feet.  Tho extreme lift of
the pumps, when the river is ut s
owest stage, i891 feet 10 inches,
Thie pumps are connected with the

standpipe by two lines of 40 inch
4

pipes, provided each with o
ate near the standpipe. The
valves, A4, are of the kind
Harvey und West's double
: Ive. The pumps and pump
ins to the standpipe have a cireu-
lar water way of 40 inches dinmeter
throughout, thus admitting the in-
. ion  of pump barrels 40
inches in diameter, and increasing
the present pump eapacity 28 per
cent whenever the consumption of
water will demand a greater supply
than at present provided for.
The metal (cast iron) of the pumps
and pump mains i3 from 2 to 8

or CNUDE FETROLEUM
was the title of a paper by Profes-
gor 8. F. Peckham, read by Profes-
sor Leeds, Chuirman of the ckemical
section.  The author stated his
troubles in obtaining satisfactory
results by combustion of crude pe-
troleum with oxygen and oxide of
copper, and how he overcame them.
Instead of using the ordinary bulb
for holding and weighmg the lguid,

he used a glass tube drawn out into
capillary tubes st both ends, %o that
the liquid could be drawn up into it
without being heated.  The oll was
placed in a platinam boat, and over
it a brush of asbestos, which had
been soaked in pitrate of copper
and iguoited, and thus covered with
oxide of copper. Oxygen gas was
employed in the combustion. Care

15 necessary to avoid viclent explo-
sions.
INDIUM IN AMERICAN BLENDES
A paper on tins subject, by Pro-

fessor H. B. Cornwsll, of Princeton,

inches in thickuess, varylng as the
forms vary from the cylindricar to
the oval or rectangular. Al the
foints are made with lead by means
of flanges and bolts; the flanges
are from 2} to 8 inches thick, and
from 4 to 6 inches wide, with 1§ inch
bolts.

Each engine is provided with a
battery of three single flue Cornish
boilers. The performance of the
engines has been very satisfactory.
The highest daily duty (caleulated
by the Cornish method) was 48,3063,
344 1bs. of water raised 1 foot high
per 100 1bs. coal; the highest
monthly average was 35,957,620
Ibs., and the yearly average duty
80,217,865 1bs.  Cost of the engines
and connections complete, $117,-
753.04.

The cataract, m, is in the vault,
n; the condenser and air pump are

was also read by the Chairmen of
the section. The anthor has devo-

ted much attentior to the spectro-
scopic examinstion of American
biendes for indium, and in several
cases his labors have been crowned
with success. In the Amercan
Chemist for Junuary, 1873, he men-
tious several blendes then examined,
i one of which, that from Roxbury,
pe found a considerable quantity of
this new metal. In the present
paper, he mentions several others 1o
which traces of it have been de-
tected, especially some from the far
west

Professor A. R. Leeds read =
paper on the

CHEMICAL LITHOLOGY OF THE ADI
RONDACKS,
and exhibited polished specimens of

rock brought from the summit of

Mount Marcy. The chemical study
of the compesition of rocks is a
tedious and laborious one and Dr.
Leeds and his assistants deserve
great credit for their persevering
labors, although the details are not

such as to be of popular interest.
Among other analyses reported was
a quantitative one of hasalt, in
which eleven constituents were de-
termined, including titaninm.

in the well below the main floor, o,

of the engine house, p is the cis-

tern, 7 condenser, § bucket of air

pump, ¢ hot well. w0 is the induction waterpipe at the foot
of the pump stock, » the eduction main, u the feed pump.

Constructive Use of Wood.

The main stay of constructive woodwork is the mortise
and tenon. A piece of woodwork which can be put together
without glue, nails, or screws, and serves its purpose, is an
ideal work of construction; but this is not always possible.
Another principle of construction is that every piece of
wood should be so placed that it ean swell or shrink without
injuring itself, or displacing any other piece. This is main-
tained in an ordinary panclled door, provided no mouldings
are inserted,  Still another principle is that mitre-joints
u_hould bo nvoided, whether for moulded work or not, for the
reason that shrinkage causes all mitres to open.  No piece
of wood should be used unless the straight grain of the wood
can be seen throngh its full length in one place. Inserted
mouldings should be avoided as far as possible; and all
mouldings for panel-work should be worked on the styles
and rails, It Is a general principle, observed in the best me-
dizeyal joinery, that all mouldings on ralls which are hori-
zontal should butt sgainst the styles ; and that styles should

PUMPING-ENGINE, LOUISVILLE WATER-WORES.
(Tsendore 2. Scowden, Engineer,)

between all the joints. Solid table-tops should never be
fastened with glue or screws, but should be secured with
buttons fastened to the under side of the top, which travel
in grooves cut in the framework to allow for expansion and
shrinkaze. These are but few of the principles to be ob.
served in doing the best woodwork.

In all kinds of lumber, the heart should be rejected. Al
boards cut on o radius from the eenter to the periphery of a
tree will remain true, while all others have a tendency to
warp or check,  The first are called ““ quarter-sawn.” It s
a peculinrity of oak that the best grain is found in gquarter-
sawn boards. It is only in these that the * silver-grain ™ is
seen. This consists of u ribbon of very hard substance
which grows out from the center of the tree. 1t is for this
reason that oak i the most enduring wood ; it has a grain
two ways. All woods check in the direction of a radins
from the center. Quarter-sawn oak cannot check.—Ad ndrows’
Guide to Chureh-Furnishing.

To maxe a good varnlsh for gun barrels, take shellae 11-8
0zs,, dragon's blood 8 druchms, rectified spirit 1 quart. Ap-
ply after the barrels wre hrowned.

The following papers were read

by title: *Descriptions of New

Noctuw, with remarks on the varia-

tions of larval forms in the group,” by A. R. Grote, of Buf-

falo, and ** An Index to the Literature of Titanium, from
1780 to 1876," by E, J. Hallock, of Columbia College.

The section on mineralogy met at the School of Mines, in
40th street, ou December 18. Professor T. Egleston read a
paper on the

SMELTING OF NATIVE COPPER
at Lake Superior. Dr. Bolton and Mr. Julian gave a sketeh
of & minernlogical tour in Western North Caroling, accom-
panied by the exhibition of a great number of specimens,

Ox December 29 ult., a terrible accident bappened on the
Lake Shore and Michizan Southern Railroad.  The train foll
through an iron bridge near Ashtabula, Ohio, the cars falling
76 feet. There were 175 persons on the train, of whom be-
tween 80 and 40 were killed outright.  The wreeked train, as
usual, caught fire, and the cars, ete., were totally destroyed.

Fon n coment for fixing metal letters to glass windows.
take copal varnish 13, drving ofl 5, turpentine 8, ofl of tur-
pentine 2, Hquefied glue & parts.  Melt in o water bath, and
add dry slaked lime 10 parts,
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‘Salleylic Acid in the Houschold.

Dr. Von Heyden gives tho following directions for uing
thix I'Mrl"y-hmdwrnmuo in the preservation of food,
and for other purposes in domestio economy : :

1. Raw meat: Tt froquently bappens, espocinlly in the
wirm season, that meat swhich {8 otherwiso fantlos omits an
unplm smell on boiling.  This is ofton the case with ocor
tain kinds of meat, like tongues, oto., which contain readily
decomposing particles of fat and hlood. Thin is onsily rem-
edied byuylns the meat, before cooking, In warm wn‘ter
which contains from half to ono tenspoonful of salioylie
acid to the quart; or by putting & Hittle acld In the water in
'h'l?m ::tl from #poiling fora fow days cither of
the following mothods may be employed:  Place it in water

Scientific Amevican,

lose ita friability in water.

A drawing which has been made with this ink in the dark,
or by artificial light, must bo oxposed to sunlight for o fow
minutes, which renders the bichromated glue insoluble in
wator,  Draughtsmen who cannot provide themselves with
such fok make uso of adilute solution of bichromate of pot-
wsh In rubbing up theink.  There 18 no danger of the yellow
salt penetrating the puper, if the ink is thick enough,

- — b — -

Dyxixa prer nosw,—This color is dyed in the beck in
which cochineal reds have beon dyed, andding, for 22 Ibs,
materinl, 10} ozs. oxallc neid, 5} ozs. tin crystals, and 3} ozs.
cochineal. Boil up, ¢ool, and dye boiling for 80 minutes,

from § to 1 teaspoonful of acld in a quart of water;
:::::‘]‘;ny'um dr: salieylic acid, especially noar the bone nnd. }
fat. The manner of keeping it, a8 well a8 the pm\-lou.j
cloansing, ix a8 usual. Although raw meat, when treated |
with salicylio acld, loses its fino rod color on the surfuce, it |
wuffers no change within, - Themeat nlso cooks soft in a short ;
dme. Tt s also advantageous o add 11§ teaspoonful of
the seld 1o A quart of brine used in pickling meats. ‘

9. Pure cow’s milk: The sddition of }5to1 teagpoonful to

# gquart (or about 1§ 1o 1 gramme per titer) of dry crystallized {
acld—not in agueons solution—prevents curdling for 86 hours
longer than otherwise, and yet it retains the property of
yielding cream and butter perfoetly,
4. Butter: If butter be worked with water containing one
teaspoonful of acid to the quart, and kept in such water, or
packed in cloths soaked in an aqueous solution of the acid, it
keeps much longer. Even butter which has began to be |
rancid can be improved by carefully washing with salicylic
water, 2 or 3 teaspoonfuls to the quart, and washing in clean
water.

4 Preserved fruits: Cherrics, currrants, mspberries,
plums; apricots, and peaches may, o8 experience has proved,
be very advantageously treated in the following mmnner:
The fruit is placed in a preserve jar, with not n very wide
mouth, layers of fruit alternating with layers of sugar, but
no water; and strowing over it a pineh of salicylic acid (¢
gramme to the kilogramme, or 845 grains to the b)), nnd
covering the jar with parchment puper which has been: goft-
ened in salicylic acid solution, and then boiling as usualin a
water bath.  Bilberries, or blueberries, are better boiled with.
out sugar, allowed to cool, and put into narrow-mouthed
bottles (some crystals of salicylic acid being strewed over
them), corked and sealed. Fruit preserved in this way has
kept well for two seasons.  Others have recommended cov-
ering the fruit in the jar with a close-fitting strip of blotting
paper, which has been saturated with a solution of salicylic
acid in rum.

For cucumber pickles, and those put up with vinegar and
sugar, a corresponding process is recommended; the acid be-
ing boiled in the vinegar, and when cold poured over the
pickles. For salted cucumbers, salicylic acid is put in the
water during the boiling (4 to 1 teaspoonful to 1 quart), and
otherwise treated as usual. It is also recommended to
sprinkle salicylic acid in the barrel on the surfuce of the
pickles,

5. Boiled vegetables: An equally small amount of dry sali-
cylic acid may be added to these to prevent their spoiling.

6. For disinfecting and purifying the air and walls of
closed rooms, salicylic acid may be evaporated on a hot shest
of iron or tin.

7. Vessels, corks, etc., wkich have a disagreeable odor or |
taste, will be rendered perfectly sweet by washing with a |
lou:km of salicylic acid, a fact that descrves special atten-

The best method of preparing these salicylic acid solutions
isto put 2or3 mﬁﬂﬂ of acid in a quart of water, heat
rapidly to boiling, and let cool.  What separates on cooling
is an excess of pure acid, which may be kept for subsequent
use, or it may be well stirred up and used in suspension when
more of the acid is wanted than will go into solution.

In this connection we may add that the purest form of
salicylic acid is that obtained by dilysis, as it is impossible

':;mﬁl“mmmdminm matter by recrystalliza-

SIS IR

What's In a Name?

We recently published a description of an ingenious lantern
improvement by President Henry Morton, of the Stevens
Institute, which was reproduced by the English Mechanic s
the discovery of Mr. Henry Norton. Wealso described the
new resopant alloy invented by Professor Silliman, of Yale
College, which our cotemporary also publishes, but credits
the invention to Mr, Lilliman, of New Haven, Conn.

il
i _ons

An Improved Indian Yok,

Most of the black Indian ink met with in commerce
possess this disadvantage, that it blots when a damp is brush
pussed over it; or, a8 draughtemen sy, it does not stand,”
The addition of alum does but Jittle good ; but G, Reisenbich.
lor states that bichromate of potash necomplishes the object
by rendering insoluble the gluo which the fnk contains, and
thus making the ink permanent.  Such an ink Reisenbichler
calls ** Harttusche,” or “ hard Indlan ink.” The bichromate
of potash is not colorless; on the contrary, It possesses a deep
yellow (almost red) eolor, but does notat all injure the shade
of the ink,as 1 per cent. of it in a very fine powder, inti-
mately mixed with the ink, which has already been mixed
with glue and dried again, issufficient.  The salt must always

Inventlions Patented In England by Amerleans,
From October 21 to November 90, 1870, Inclusive,

ATTACIING GEAR WiKELs.—B., T, Taylor ¢f al, Fall River, Mass,
BALE Tik, mro.~W. I, Hayden, Columbus, Ohlo,
OAR COUPLING.~G, 1, Awes, Adrian, Mich,
CAR LAMP~A. 1L Phillippl of al., Roading, Pa.
CASTON~L P, Lawronoe, ort Morris, N. J.
156G Box.—A, H, Lucas of al,, 81, Louls, Mo,
Burerino Ligny Buoy,~I K smith, Sootlnnd Nock, N,
BLEVATOR~B. IL Davis, Foxoraft, Mo,
FEEDING PAPEI TO Prugsus, v 18 W, Covert, Now York city.
O BEXTINGUTssi~1, Conunt, Pawtucket, It 1.

RALN S00UREIL=The Darnard and Leas Company, Moline, Tk
IRONING TANLE~L, . Lawrenoo, Port Morris, NoJ,
JAR, T0~A. Montgomory, Now York oy,
LAYING Prres, mre.—~A. O'Nolll, Daltimoro, M.
MAGNETIO BN n~15 Weston, Nownrk, N.J,
MAKING GAS, 110~ D, Brudley, Preston, Md.
Maron Foasxe.—E B, Deecher, Now Ilaven, Conn,
MowER AND REAPER~S, Swoot, Dansville, N, Y.
NAIL FEIDING MAcmxe.~J1. C. Gould, N, J,
OPENING CANS, ETC.~Meyor ¢f al, Now York city.
OPEXING CANS, rre~8, Poole, Boston, Mass,
PACKING BAGS, 70~ L, Mattison, Oswego, N, Y.
PAPER BAG MACmN v~E. Stanley ¢ al,, Brooklyn.
PEUPORATING PArEw.—W. Iraldwood ¢ al,, Mount Vernon, N, Y.
PIrE JOINT.—A. O'Nelll, Baltimore, Md.
Pz Macmxeny.~J. B, Root, Now York city. Three patents.
POTATO DiGGE.~L. A. Aspinwall (of Albany, N. Y.}, London, Engand,
PREPARING WOOD,~N. Wheolor, Bridgeport, Conn.
PUEssING SUGAR~T. L, Wadsworth, *an Frunciscu, Cal.
PULLEY, 510 ~A. A, Hall et al, Nastville, Tenn.
RAILWAY RATL~J. T. Clark, Angusta, G,
RAISING WATEIL T, A, Ayros, Hartford, Conn.
Rinpox Wiy, xre~J, Fottiy, Now York eity.
sonuw CoTTING 8. W, Martin, Springfield, Ollo,
BETTING SPRINGS, BTC. ), 5. I et al, Dir Conn.
SIHEET METAL Preos, vre~1, Haltgo et al,, Cinclnnati, Ohlo,
SmovaL.~IL. W. Shepard et al, Brookiyn, N. Y.
SMOKE CONSUMING FURNACQL. O, I, Bryant, ¢t al, Stonoham, Muss,
SPEED GOVERNOR.~G. Westnighouse, Jr., Pittaburgh, I'a.
SPRAY APPARATUS. M. A, Lako ¢t al., Cnleago, 1L
STrAM BorLun, £10.--J, I, Horreshoff ef al,, Bristol, R. I.
STORING FURL, ¥10.~E. R, Kerr, Kowunoe, 11,
SUGAR MAKING, ¥10.~E. A, Corbin et al., Philadelplis, Pa.
TREATING BEXTRACTS, 270, ~W, Adamson, Philadelphia, Pa.
Winz Fexes, e1o.~W. D, Hunt, Scott, N, Y.
WORKIXG HIDES, ¥TC.~A. Fitzhenry, Somerville, Mass,

Recent American and Loreign gamts.__

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED COTTON GIX FEEDER AND PICKER.
William T. Adame, Rienzi, Miss.—Cotton tobe upon is placed on
an apron, when it is carried forward to the picker, the apron being moved
by acrank. The picker belng revolved by a belt from the gin, acts upon
the cotton as it comes over the roller and’ delivers it to the gin. The ra-
pidity with which the cotton is fed Into the machine may be varied. The
picker cylinder has forked and curved toeth.

IMIPROVED TIRE UPSETTER.
Morris W, Griffithe, Middle Granville, N. Y.—In using the machine the
part of the tire 1o be upset Is heated and s bent inward over the homn of
an anvil, more or less, acconding as the tire is to be shortened. The bent

The bend s then hammerod out of the tire, when the latter will be short-
ened,

PULVERIZED FUEL FEEDER FOR SMELTING FURNACES.
Wiliiam West, of Golden City, assignor of onc half his right to Im 8.
Eikins, of Denver, Col, Ter.—This is a contrivance for feeding smelting
furnacos with coal dust by means of the alr blast. A screw conveyer feods
the dust Into tubes, from which it drops through the funnel-mouthed pipes
Into the large blast plpes upon nozzles through which the blasts escapeand

| foree It Into the fumace.

IMIFROVED BOOT AND SHOE CRIMPING APPARATUS.
Henry Lampus, Enon Valley, Pa.—The leather to be crimped fs placed
under a plate, and It Is forced down between other plates by a screw, the
distance between tho plates being adjustable, The form of the plates not
only causes the leather to erimp smoothly and oveniy without wrinkles,
but the boot made of an upper crimped on this machine is claimed to bo
not liable to wrinkle In the nstep, #d ik more comfortable to wear than
those erimped In tho usual wuy.

IMPROVED LABELING MACHINE.

Jonathan Bigelow, Boston, Mass.—This Invention is an Improvement in
that class of labelling mnchines or appamtus In which the paste and
Iabel are spplied to the ean s It rolls down an Inclined plane, of which the
pasts bed and Inbel holder form s part.  The inventlon relates to seversl
feat for imp v for which referenco must be made to the patent,

— -

NEW MISCELLANEOUS INVENTIONS,

IMPHOVED VIRY EXTINGUISHER,

Amzi 8, Dodd and Inane O, Androws, Now York elty, assignors to Homo
Firo Extinguiaher Company, of same place,—A botile enmiulnlng part of
the gon gonorating Ingrodionta In hold fn o eago In the upper part of thoe
can, and #o disposed that, by serowlng down n stem which is attachoed 1o x
bell which rests above the bottle, the Intter I8 foreed down on & profection
on the bottom of the eage nud broken, "The eonstruction is such that it Is
impossibile 1o break & changed bottle when adjusting i1, from forgetting 1o
mise the breaking deviees, The 1 In sty In ribe formedd
upon the inner sldes of the bars of the cage to recelve the ring rib formed
upot the outer surface of the bottle, and support sald bottle; and in the
a!nNnum:d & Mopper with the stews and the bell in such & way that the

wa L)
Whouh- y drop away from sald stopper when forced down through the

IMFHOVED PAUKAGE BAND,
Owen L Taylor and Thomas 11, Patterson, Saginaw, Mich.—Thls pack-

age band conslsts of A connecting plato, with two elastic bands attached to

bo mixod with the ink in a dry state; otherwise the ink might

- | of the seats.

part is then placed upon a plate, and Is clamped by roush faced cccentrics, |

Januvary 13, 1877.]

It at right anglos to cach other, The bands hook to ths connecting plate
after passing around the paekage in opposite direetions,

IMPROVED AFPARATUS VOI IANDLING HORSES,

Willlam W, Winegar, Chamborsburg, TL-This conslats of a couple of
upright crotohes, togothor with eords and s tightening dovics therefor,
mounted on a cranked axle of u palr of wheels, In sach manner thal, by
ndjuating the axle fore and aft under the body and botwoen the Jegs of the
animal, the cords may bo arranged so as to eonfine him (n & wob In which
Hio ean be turmed over on sldo or back, and can bo moved about readily on
the wheols,

IMPROVED FEW AT HOLDER,

Willinm H, Hampton, Luray, Va.~This Invention conalats in applying
to the baek of pews & wire holder that s eapable, by o rotary movement,
of placing 0 gentloman's bat under the seat In front, the hat belng thos
both out of the way and not ot all Hable to become solled or Injured, Pate
entod April 18, 1870, See advertisoment on another page,

IMPIROVED FEANUT JIIEATER,

Jean Eaplto, New York city.~This eonslsts of a top recoptaclo with a
hinged eover, surrounded at the =ides and bottom with a water chamber
that Is heated by a charcoal furnace in tho base or supporting chamber,
Tho charcoal furnace provides the steady heat required for heating (he
water bath, which agaln fmparts the required hicat to the pea-tiats without
wilting, browning, or parching the samo. They may thereby bo kept ln the
heater for connlderable time, and be sold at any moment In a frosh and
| heatod state,

IMIPPROVED FROCESS OF MAKING BIRCH BEER.

Harvey Dockor, Jorwoy City, N. J.—This procoss In for making beor
from ground birch bark, and it consists In first extracting tho strength .
| thoreof In hops and water without bolling; secondly, fermenting the llquor i
oltalned with yenst; and, thirdly, in adding malt and sugar, the Intter hay-

Ing boen previously madeto absord ofl of wintergroeon, 1
IMPROVED LIQUID FILTER, e

Willlam Maynand, Now York city.—This Is o combination of the partl o
tions and tho sercons with cach other, and with a ease to form a serfes of
| filtering and conducting spaces for the passago of the liguid, The con-

I struction Is such as to cnable the apparatus to be quickly and thoroughly
| eleaned, -
IMPROVED STONE PAVEMENT. ¥
John Murphy, Columbus, O,—This consists in laying blocks of stone -
| with Interspaces, filled with a composition consisting of pulverized slag, -
| coal tar, frosh lime, sand, and pitcl:. A pavement lald in this manner s
| sald to bhodmpervious to water and Is not scted upon by frost.  The compo-
| sition, being In a measure clastic, renders the pavement easy to travel on,
and It also deadens the sound of vehicles passing over it.

COMBINED PENCIL SHARPENER, PROTECTOR AND ERASER.
| Andrew Witeon, Providence, R. L—This is a casting which resembles &
human hand grasping a cone, and having the index finger extended.
cono Is hollow, and has a scction removed from one side. In one edge a
knife iy nocurcd, for tho purpose of sharpening tho pencll. Tho lower
ond of the coao holds a rounded rubber eraser. The Index fingerfs
witeucd, and [ itis socured a knife. The portion of the blade near the o
cone 15 mado concave for eutting twine, Tho outer end i Intonded for
cutting paper of differcnt thicinesses. The arm of the casting s ba ]
and threaded for receiving the point of the pencil, which it protects.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS. '

IMPROVED SPRING HINGE. e

Lorenz Bommer, Brooklyn, N, Y.—A flange or wing plate is cast m one
plece with the omamental top and bottom buttons of the hinge, and has
fixed pintle socket and detachable top socket, both provided with
recomses.  This dispenses with the separate casting, finlsbing, and at
Ingof the buttons, and imparts, by the greater bearing surface on
pintle, a more rigid connection with less friction on the faces or

IMPROVED WAGON BRAKE LEVER.

David McGuire, Now Gordon, Mo.—This consists in the a .
a jolnted lover for operating the brake connected with a pawl, that eng
with rounded mtehet teoth on n curved bar attachied to the wide of th
wagon, The pull of the brake rod on one part of the lever locks the pawl
in the curved bar, The lever automatically unlocks the pawl when i
moved to relieve the brakes,

NEW AGRICULTURAL INVENTIONS,
IMPROVED GATE. |
William G. Hoghes, Columbla City, Ind.—When the gate Is closed
forwan! end enters the space between the two posts.  The latch is plag
across this space %o that it may engage upon a catch and fasten the
By operating a Jever a latch may be raised to unfasten the gate.
| IMPROVED FEED TROUGH,

James I, Grundy and Thomas H. Carter, Bremen, Ky.—This troogh'!
#0 constructed a4 1o prevent fowls or other animals than those being
from having access to the grain, and to prevent the anlmals being fed
wasting thelr food by throwing it out of the trough, It is provided wit
cover stiding longitudinally, in which Is & hole to receive tho ani
nose.  The cover s provided with suitable stops to Himit its mo
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IMPROVED WEATIER STRIP.

John C, Floster, Reading, Pa., assignor to himself and J;
of samo place,~This weathor steip is made from two plecos
of which In fixed to the door and the other Joined to it
Hingo plates aro provided at oach end and also springs for
retmsvable part down on the door sill. A spting bolt catches
o ntrip as it s ralsed by passing over the threshold, and
contact with the door casing as tho door fs closed.

IMPROVED PADLOOK.

Anthon O, Kruger, Rock Harbor, Mich.—This consists of & pawl
nected o the bolt and #o hold by o spring that it must bo pusl
thumb pleco Into the path of the key befors the latter will engage
to throw back the bolt, The thumb pieco fx locked by a spring pin i
of the lock, wo that it cantiot bo moved nntil the speing pin {y drawn o

mmm  bo wor

m:kmﬂ‘\:lumummmdn i
o koy plate and o wind on it, which ongages the |
to swing Inta and ont of the posltion to b engag m-.\vl
-mal. whiloh must iolf bo adjustid to a certaln position
| A cortatin. pasitios
INPROVED BCREW TAT.
Joalnh W, Molvin, Tonston, Toxs,—This lu an oxy
hnviu‘::t’tmnpmdlndﬂlh&..m
which thoy are capablo of being moved longitudinally, They
by & thimble and nut upon the ooter side, and a ¢
through (he mamtred,




Tha Charge for Insertion under (Als head s One Dollar
~alingfor each insertion, If the Notice erceeds four
{ines, One Dollar and a Holf perline will be charged.
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for savoral years biok, aro in * Wrinklo's and Itecipes.”

Prico $1.50, postpald,  Book And BOENTINVIO AMERICAN

for 1877, for $4.20. €L, N. MuNx, Publishor, 57 Park Row.

Agrienltura) Implomonts and Industrial Muchinery for
oxport and domoatio uso, R, I Allon & Co, N. Y.

Machine to Stralghten Tron Piping and Shafting
wonted. Thompson & Hart, Lake Oity, Fia.

Patent For Sale.~Twine Catter, Letter Opener, and
stamp molsture combined. Addross Jno, Bitel, Sao,, Cal

Skinner Portable Engine Improved, 2 12 to 10 H, P.
Skinuer & Wood, Erie, Pa,

For Salo—A Patent, a novelty, an articlo of manufac-
ture of undoubted morit and value In the hardware
line. Apply to J. W, D. Boklos, Harmony Grovo, Ga.

Wanted—To sell or lease patent on novel, cheap, in-
disponsablo, very praotioal artiolo; jowolry line. Pat,
Octobar, 1576, Addross M. P. Bowman, Youngstown, O.

Powor & Foot Presses, Forracute Co,, Bridgeton, N. J.

Magie Lantorns and Steroopticons for Parlor Entortsin-
ments and Publio Bxhibitions. Pays well onsmall capital.
4 pago cataloguo freo. Centonnial Modal and Diploma
awandad. MoAllister, 40 Nassan St., N. Y.

Seo Boult's Pancling, Moulding, and Dovetalling Ma-
chino at Centonnlal, B. B85, Sond for pamphlot and
samplo of work, B C. Maoh'y Co.. Battlo Crook, Mich.

Wanted—Novel and practical mvention, by a reliable
houso, for manufacturing. Address Post Ofice, Box 25,
Chillicothoe, Ohlo,

Hyatt & Co."s Varnishes and Japans, as to price, color,
purity, and durability, aro cheaper by comparison than
any othor extant, 240 Grand st., N, Y. Fuotory, Nowark,
N.J. Send for olroular and doscriptive prico list.

Split-Pulleys and Split-Collars of samo price, strength
and appoarance as Whole-Palloys and Whole-Collars.
Yocom & Son, Drinker st., below 147 North Second st.,
Philadelphis, Pa.

Excolsior Dry Level, Highest preminm awarded.
Patent for sale for the Unitod States or for o single
State. For particulars apply to H. 8. Farr & Son, 710
Green st., Philadelphia, Pa,

Safoty Hose for Factories and other buildings, Light,
cheap, durable. Greene, Tweed & Co.,18 Park Place, N. Y.

To avold dissppointment, order Yachts, Engines, ete.,
of Wm. J. Sanderson, Syracnse, N. Y.

Cotton Planters and Ofl Mills make Millions with
D. Kahnweller's Cotton Ssed Haller. 12 Centrest., N. Y.

‘Wanted to Exchange.—A Merrick Hammer for a Root
Blower. Address Wm. Moore, Portsmouth, O,

Chester Steel Castings Co. make castings twice as
ftrong ss maileable iron castings, at about the same
price. Soo their advertisement, pager29.

Lace Leather, all sizes, cheap, Hooks and
Couplings for fiat and round Belts. Send for catalogue.
0. W. Arny, 148 North 34 8t,, Philadelphia, Pa.

F. C. Beach & Co,, makers of the Tom Thumb Tele-
graph and other electrical machines have removed to 530
Water 8t N. Y,

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

‘Water, Gas, and Steam Pipe, Wronght Iron. Send for
pricss. Balloy, Farrell & Co., Pittaburgh, Ps.
Viamond Tools—J, Dickinson, 64 Nassan St., N, Y.

Hydraulle Presses and Jacks, new and second hand.
Lathes and Machinory for Polishing and BuMng metals.
. Lyon, 410 Grand 8t., N. Y.

Solld Emery Vuleanite Wheels—The Solid Original
Bmory Whoeel —othor kinds imitations and inferior.
Cautlon, —Our nsme s stampod 1o full on sl our best
Standard Bolting, Packing, and Iose, Buy that only.
I'ho bost Is the oheapest. Now York Bolting and Pack-
Ing Company, §7 and 88 Park Row, Now York.

Htovl Cuatings from one 1b, to five thonsand ibs, To-
valuable for strength and durabllity. Clroulars free,
Pittsburgh Htool Casting Co,, Pittaburgh, Pa,

M. Bhaw, Manafactarer of Lnsulated Wire for galyanic
A0A Lolograph purposos, &o,, 200 W. 2Tth Bt,, N. Y,

Shingle, Heading, nnd Stave Machine, HSee advertise-
ment of Trevor & Co,, Lookport, N. Y,

Vor Solld Wrought-lron Boams, ete,, see advertine-
mwent, Addross Unlon Lron Mils, Pittsburgh, Pa., for
Hthograph, oto.

Bollor 8hop-now running, for rent low, ton compe-
tont mun, Addross Machinist, Baltimore, Md.

L. B, Norrls & Co,, Paterson, N, J,, Steamn Gaoge
Manof's; slso Stosm and Hydraulio Guugoes of any mnke
or pattorn ropalred,

Artlcles In Light Motsl Work, Fino Castings in Brass,
Malloabls Iron, &e., Japanning, Tiooiog, Galvantzing,
Wolles Hpocialty Works, Chloago, 11,

The “Triuoph ' In the Bedt Scroll Baw for Ame-
tours, Bond stamp for Qlroular to AW, Morton, 22 Platt
oL, NUY

Wantod A man that thoroughly aoderstands the Gal-
vanigiog of sheot lron, oto, None but first olass mon
oeod apply.  Addross with roferonces, 1. 0. Dox W0,
Montroal, Cansda,

Boosey's Clioap Musle and Mosle Books, ull Cata-
Maguon froo by mall. Boosoy & Co,, i 18aat 14th Bt,, Now
York.

—

A. F. will find a recipe for a cement for
china on vol. 24 —N.T. will find directions for

d‘l’.k::otaodlon p. 225, vol. 23, —F. N.will
find directions for getting rid of flesh worms on p. 233,
vol. 31.—J. C. will find directions for mkl;.glhh:m'l‘ry
bluing on p. 219, vol. 3L—H. T, J. K, R i
T, W.,J. D., W. R., and others who ask us to recom-
mend books on industrial and seientific subjects,should
address the booksellors who advertise in our columng, all
of whom are trustayorthy flrms, for catalogues.

(1) . W. C. says: I wish to convey hot
water 1,000 feot from the heater through an fron pipe.
Must the return or clrculation pipe be as large as the
supply, in order to keep the water hot at the terminng
of supply? A, Yes,

1. Inotice that in the vacnum chamber of o cold wa-
ter pump, the water does not fill the chamber,  What is
it above the water, air or vacoum ¢ A. It Is air, and the
pump does not draw It off because it 18 ata higher lovel.
2, Will the vacuum gauge work as well attached to the
bottom ? A. Tho gauge may be placed in any desired
position.

(@) . MecL. nsks: Is there any instrument
by the ald of which a person can see the interior of his
own eye? A. Wo know of none.

3) C. H. H. asks: In regard to the water
wheels at Fairmount Water Works, Philadelphia, does
tho water, or part of it, after being forced up, run back
and act a8 power to raise more water A, No.

(4) R. 8. says: I have a floor made of al-
ternato strips of black walnutand ash. I have great
trouble in keeping it clean; infact, it nover really looks
clean excopt immediately after washing. Ihaye oiled it
several times with boiled linseed oil, but It collects and
holds the dust too much wherever any one walks, Un-
der pianofortes, ete., it retains its brightness and beauty.,
What is the best substance or oil for me touse? A.
Procure 8 liquid wax at your house painters; this is
often applied for this purpose.

(5) A. says: Given a cast iron tank bolted
together watertight, and intended to hold pure water.
With what ghall the inside be painted or covered, in or-
der to effectually prevent rust? The required prepara-
tion must be inexpensive and be applied in liquid form.
Nothing that will contaminate the water or dissolve,
even elowly, will answer, a perfectly waterproof and in-
nocuons preparation is the desideratum. A. Asbestod
paint would probably fill most of the conditions re-
qQuired.

(6) A. M. H. says: The four chimneys of
my three story brick dwelling did not draw well. This
I attributed to the surrounding trees and bouses, both
of which are considerably higher than my develling, and
although I had the chimneys well cleaned out to satisfy
myself that there was no obstruction in them, I found a
good and sufficient remedy only in placing upon each an
iron pipe 8 feet high by 74 inches in diameter, Ihad
the pipes made of galvanized shect iron and strongly
fastened with & inch lron rods,  Bat a little while ago,
after & two years' use of the pipes, the whole four pipes
were swept away by the wind and broken into pleces as
if they were pasteboard. Upon examination the pipes
sppeared to have been almost entirely rusted or eaten
away from the inside, while upon the outside they were
bat a little discolored with mst. Why did they first go
from the inside, and is there not some kind of durable
paint or covering, not too brittle, that will prevent this ?
A. The soot upon the Inside of the pipes developes an
scid which assists in corroding the iron. The only sat.
isfactory remedy is the extension of the brick chimney

(18) G. & B. ask: Has the ocean tide cvcr!
been used a8 a motor for driving machinery, otherwise
than by water wheels driven by currents, or by the ald
of damsand floodgates? A, We have read of proposi-
tions to this effect, but do not know of any that have
been carried into practice.

(14) J. F. J. asks: How ia the level of the
sea (I mean tho point s surveyor takes insaying that
such a place Is #o0 far above the lavel of the sea) ob-
tained? A, Just by taking it, Vor Instance, if the sur-
veyor notes that, at mean Jow tide, a given reference
mark I8 at o certaln clevation above tho surface of the
water, that becomes fixed, nud all elovations ean then bo
reforred to menn sen level at any time—without a direct
observation—by referring them Lo the fixed mark, and
making the necessary corroetion,

(16) D. 8. says: I am getting n small verti-
cal steam boller made from No, 20 galvanized aheet fron,
I Intend to put it on top of o box stove over the pipe hole
with a 6 inch flue (that belng the slze of the pipe), The
wizo of the boiler s 14 x 24 Inches, and there will bo 4
Inches space for water botweon flus and shell, How
much pressure will such a boller stand? Wil the flue
stand ns much as the shell, or will it collapso ¥ A, The
flue i somewhat weakor than the shell,  You can carry
abont 16 1ba. steam. 2. Is there not & way to find the
pressure of steam with tho safoty valve * A, If yon buy
n safoty valve from s rellable maker, yon will find It
gradunted with tolorable nccurncy, #o that the fall can
be ndjusted withoot any calenlation, It is nota bad
plan, however, to verify tho graduation.  You will find
the manner of doing this fully explained in ** Wrinkles
and Recipes,™

(16) T. M. says: You give Dr. Ferrier's
remedy for cold in the head, How often shonld it be
used assnuff ¢ A, If the allment s really a cold, ono

pplication of the preparation will be all that Is neces-
sary. Itisnotadvisable to use it constantly for every
ache or where neuralgin is suspected,

(17) 8. W. asks: Can you tell me how to
separate gold from fron when the two are mixed? A,
Dissolve the gold in warm agua regia (1 part nitric to 3
parts hydrochloric acid), evaprate nearly to dryness,
redissolve in water, and add an excess of strong aqueons
golution of sulphate of fron. Boll the liquid and allow
tostand in a warm place for an hour, Then decant the
clear liquid, gather the precipitate on a filter, wash with
hot water, dry, and fose in a small black lead crucible
with a small gnantity of anhydrous carbonate of soda.
If the directions are closely followed, this willgive yon
a button of the pure metal,

(18) D. asks: What will give a new appear-
ance to old zinc? A. The structure and properties of
zine do not alter by age. You can remove the superficial
coaling of oxide by means of a little dilute acid and the
scratch brush,

(19) W. T. B. asks: Can you give me a
recipe for dissolving gutta percha, which is not combus-
tible, and will not cost more than sulphuret of carbon ?
A. We do not know of such a solvent,

(20) C. E. A. asks: Are wood ashes a ben-
efit to the growth of currant bushes or trees? A. Yes,
if not used In excess.

(21) J. P. H, L. says: I have some fine speci-
mens o f copperore.  Is there anything that I can put
on them that will not change the colors and will prevent
thelr tuming green? A, Vamish them withs little
purified ahellac in alcobol.

(22) W, P. T. says: In answer to H. G. you
say that the change of color in hair is due to the loss of
the tron salts which are the basis of the dark color. Can
the dark brown hair of a young person be prevented
from turning white ¥ A. The only remedy that we can
suggest is the reinvigoration of the blood by the proper
use of animal nourishment snd iron tomics. Avoid al-

itself to the helght required, and securing the same with
iron braces.

(M J. H. L. says: I claim that water is
elastic and can be compressed. A friend claims that
water is not elastic, A. Water is slightly compressible,

(8) N. A asks: Will a fan, such as is used
tomake blast for melting iron, make mote blast by hay-
ing eight arms or wings than if there are but four? A,
It would not necossarily be more offective with eight
arms. It wonld be quite possible to bulld a fan of four
vanes which was more effective than one baving eight,
and vice versa, on nccount of other consldemtions,

(9) E. L. asks: Can we change our mill,
now driven by three whoels with direct gear, by tmans
mitting power from wheaols to one maln shaft with quar
ter twist, and from this shaft with quarter twist to
spindlea? If the wheels will drive steadily, without any
reaction, shall wo lose any power by the Indirect trans-
misgion? A. We think thero will bo no diMenlty in
making this change, A, however, you will have two
belts and shafts to drive, In addition to the other gonr
ing, the usefnl effeot of your engine will bo somewhat
diminishod.

(10) W. A. C, nska: Do you know of uny
steam boller in this country bullt exprossly to use mil
water, and if so, hng I8 proved a waecess ¥ A, Al marline
bollers may proparly bo olassed under (hin head,  Hueh
bollers nro successfol on long an they are kopt roasona-
bly free from seale, For land bollers, thoso of the oyl
indrical form have many ndvantages, when salt wator Is
1o pe used, na they can bo canlly and quiekly eloanod,

(11) F. G. asks: How much power will it
take Lo force an ineh stroam of water (hrough fron pipo
76 roda up o gradual rise or 76 foot, and what kind of
pump would you recommend ¥ A, Your question s
rather indefinite, for almost nny amount of power might
bo required to force water through tho plpoe, according
to the veloclty, Wo nover recommend specinl mann.
factures in these columns,

(12) R. 8. M. says: I want to run & cotton
gln ond press at o distance of 900 foot from my mill,
Which Is best, u shaft on ground, or wire rope? A,
Either plan will answer very well, and we advlse you to
ewploy the one that you can arrange moat cheaply,

hollc stimul and do not deprive yourself of needful
sleep,

(23) H. L. G. asks: In electroplating, does
a current that vibrates do better work than one which
docanot? A, No,

(24) C. W. W. asks: Of what size and
thickness should a boiler be for an engine of 25 inches
diameter of cylinders, and 4 inches length of stroke ¥
A. Make a vertical one, 20 or 24 inches in diameter, and
4 feot high,

(25) G. A. W. says: I wish to build a pro-
poller laanch, I am making an engine 5 x 6 Inches; how
big a boat will it run at 8 miles an bour? How large
should the boller be, and how large a screw will it ne-
quire? A, Youcan have a boat 30 feet long, witha
boller 8 foot in diameter and 436 feet high. Propeller
shonld bo 30 Inches In dismeter and of 31§ to 4 feet
piteh,

(20) B, D. W, asks: Is the following propo-
wtlon correet ¢ It 8 n prinolple of mechanics that a
foroo noting at right angles to the direction in which a
body Is moving, doos no work, althongh (t may coutinn-
ally and continuously alter the dircction in which the
body moyes,  No power, no energy {8 required to deflect
a bullot from Ita path, provided the deflecting force acts
always ot vight angles to that path," A. It might be
true, If the conditions stated wero possiblo; but It s
ovident that, when the body Is deflocted, Ita motion will
nob b at lght nogles to the defleeting force,

(#7) N, wakes: What is u good pickle or dip
for coppar-platod zine work, to bo nsed bofor gllding ¥
A, Uno very dilute oll of vitrlol,

(28) J. G. W, asks: If the true meridian
may not bo obtained from tho sun? A, Not unless yoo
hiave trao tHme, and know how much the sun s slow or
fant,

(20) J. J. G nsks: Does a side wheel steam-
boat or propoller draw more water whon mnning than
when still ¥ A, Frequently when the boat is in motion
tho bow In elovated and the stern depressed,

(B0) I, €. R. nsks: 1. What sizeé of boiler
will bo lurgo enough to furnleh steam for an engine 8 x4
Inchos ¥ A, One %0 (nches in dinmoter and 8 foot high,

2, How lurge & boat wlll such an ongine run et3or 4

miles an hour? A. One 15 feet long. 3. What size and
pltch of scrow will be necessary ! A. Use one 18 to 20
inches in diameter and of 3 feet pitch.

(31) H. W. says: In a recent issuc of your
poper 1 see that 8. N. W. asks who first applied steam
power Lo the propulsion of boats, and is the inventor of
steam navigation, You reply “that the Marquis de
Jouffroy of France bujlt a steamahip some years before
Fulton," Bat Dionls Papin (born Aogust 22, 1647) of
Paris, being a Protestant, fled from Franco sfter the re-
peal of the Edict of Nantes and went to England, and
from thore to Germany, where o was professor at the
Unlversity of Marburg from 10687 to 1707, During this
time he made several Inventlons, of which the most
prominent waa the steamship which be built and set
to work in Hesse Casscl, on the river Falda, What has
beeomo of the ship Is not known,

(32) W. B. F. gays: 1. 1 have an engine of
3 Inchon bore by 8% Inchen stroke, and I would like to
know what sized three-bladed propeller I should use,
and what horse power of holler will It take to run o bont
with o 25 feet keel, and 8 fect beam, drawing 2 feet of
wator? A, Uson propeller 24 or 26 inches in diameter,
and of 8 feet piteh; and & boiler 28 or 80 Inchies (n diam~
oter nnd 834 feet high, 2, What speed would be real-
Ized? A, Probably 4 or 6 miles an bour fn smooth
water, 8, Where could T obtain directions for bullding
such o boat * A, Seo the directions for bullding various
kinds of boats, In back numbers of the ScrexrTirie
AMERICAN SUITPLEMENT,

(83) G. W. A. says: 1. We are running a
12 x 20 inches engine with a 9 fine boller 48 inchies in di-
ameter by 20 fect long, The flues are 0 inches In diame-
ter, and the stack I8 23 Inches In diamoter and 40 foet
high. She seems to have draft enough, but we cannot
keop steam on her, We run her at 100 or 120 revoluttions
perminnte,driving two S0-saw gins and two 80-inch burrs.
The valve k& a common slide valve, set with both ends
equal with 1-10in, lead, What is the matter? A. From
your account tho boller should steam well If (¢ Is clean.
Examine it to see if there {s much scale in it, and test the
engine to see whother there are any serious leaks. 2.
Will a 2 inch abaft 100 feet long run two S0-saw gine and
one B0-saw gin? A. It would be better to use a larger
shaft. 3, Which runs the lightest, belts or fron cogs for
driving burrs ¢ A. More of the power applied is gen-
erally atilized by belts than by common gear wheels,

(34) B. 8. says: I have made an induction
coll (Rhumkorfl's method), 6 inches long and 814 inches
In diameter, I getaspark from the induced current
aboat 1-10 inch In length and a very severe shock., I
would like to put on condensers to increase the spark as
much as possible, Please tell me the proper number of
sheeta of tinfoil to nse, their shape and size, and also
give directions for connecting them In the main cirenit
from the battery. A. Thirty or forty square feet of foll
will be suficient. The sheets may be of any size and
shape. Connect the condenser up o0 as to bring its op-
posite sides on each side of the vibrating break, that is,
with contact points of break between its two coatings.

(35) J. H. asks: 1. Does nickel-plating cost
as moch as silver plating? A, Yes. 2. Does it require
to be burnished after plating? A, Yes, 3. Does it e
quire a battery as strong as for silver? "A. It requires
stronger battery power. 4. What {s the best work on
nickel plating? A. *“ Electricity; its Theory, Sources,
and Applications,” gives all the necessary instructions
for nickel plating,

(36) J. T. D. says: Three months ago, I
could not hold both ends of the wires from & gravity
battery of large size (150 cups): now I can hold them
for almost any length of time withoat feeling much car-
rent till T have held it for three or four minutes, and
then I do not feel enough to make me let them go, The
battery was tested with a galvanometer and proved to be
as strong as ever. A, Your hands are probably dry and
offer very considerablo resistance to the current, When
the latter has been allowed to Sow v short time It starts
perspiration amd thos redoces the resistance, It Is not
difficult to take a continuous current from a battery; one
can do this easily and retaln hold of the terminal, when
frequent (nterraptions of the cirenit would be too severe
for the majority of persons,

(37) W. T. N. says: I made a battery of
three copper plates, 7 x 8 inches, tacked to slats 3{ inch
wide; between these plates were placed two 7 x 8 zines,
The two zincs and the three coppers were then connect-
ed with copper alips, and to the combined zines and the
combined coppers were attached the positive and negs-
tive wires, The plates woere then placed In & common
two gallon pail, full of suiphate of copper solution, the
slats resting on the edges of the pall, T supposed I had
a battery of about 20 inches of zlne surface, and 1
thought that this ought to produce some signs of mag-
notization in a bundle of wires (3] inch ln dlameter) ina
coll of 180 feot 25 wire, and &0 feet of 35, But it did not,
nor would It decompose water. The ouly sign of elec-
triclty woa tho strong salty-bitter taste on placing the
poles on (tho tonguo, What wis the trouble? A. One
hundred feet of No 10 coppor wire will give better re-
sulty with such a battery than all your wire together. It
will tako two such batterles to decompose water, and
tho decomponition would probably stop In 20 or 30 min-
utes,

(38) A. C. L, says: I want to lay asmall
lead pipe to bring water into my bulldings, faom a spring
1,000 feot dintant, throngh hard rock, digging nearly all
the way, How can wo lay the pipo without going decp
s ordinarily, but yot protecting It ngainst any danger of
froozing, Our idoa s to dig a diteh 2 fect deep, Al it
With 0 Inches of mawdust then lay the plpe, then All (n
over that with 12 Inches more of sawdust, and then with
the dirt taken from the diteh. Wil that answer ¥ How
Is the best way to contruct the well at the wpringt
A, To glve absolute seourity ngalnst frecsing tn our eli-
mate [t has boen found nocessary to lay water pipes five
foot below tho surface of the gronnd. In one case the
pipes of a good sleed ity belng laid at 8 foet in depth,
the water fraso and the plpes burst in many places, so
that the ground had to bo opened again and the Pipes ro-
Infdd it 6 feot in depth, During some wintems the frost
penetrates the ground very little, but the pipe must be
0 1ald an to be secure In the wevercst seasons. Itia

doubtful if tho sawdust Alling would save it
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m;rl;rnnm ll\of&l}hly anited; then adid the vinegar,
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(80) G, O, sags: My furnaco han a obimncy astly the spirit.

w tho vumbor of tnbea fn boller In &2, thelr
m ‘mmlm sizo of ehlmney In 14 nehes

(82) J. O. B. asks: How can I fagton o thin

square, (nslde. T can put the eshinet Into tho chimney | yrip of hard rubbor t . elinilar atrip of steel or othor

or not, ax L wisli but I
twoent the ways, 1 oarry 00 b, prose

; § gendunlly
non AlfMeronce be« | yotalr A, Make a thin salution of glie, suf
i mn{‘, but am short ::;d pulverized woorl aalios L] you have & st yaminh,

of pownr, "The boller ia good Al but firehox, and that | (e (his coment hot.

s very Wi tn places,  Gan T eirs any more preesura !

®8) J. F, G. nalon: 1. What proposition in

ALIE your Ardbion I weak, e advise you not to Incroase Eaclid 18 Known by the namo of gons aalnorum)  Bome

Uin prossure,  From dha data sont, we canmot hetp you

malntaln at it was tho bih of book I, nnmelyt The

muich abont the toller, T aay bo that 1t steama "1::; snstléa it Cho biveg of A1 noscelon telangle are oqual, ete,,
and the enging takes 100 wuch team, Tuls conld u:):m way Ehat 1L 1N 1 47tH of tho samo book. **The

e sottiod Yy experiment,

pnare on the hypothonose of o gt nngled trinnglo s

4o J B asks: What gize of scrow wheel cqual (o tho winh of tho squmres on thie othee two sides,*

will an e OF 214 Inclies bote by B incties otnrkn
drive, l:ﬂ" whiat slze of boat woulll be enftable ¥ A Yon
can s i whoel from €2 to 01 inghes In diamoter, il of
4 feet piteh, And a boat W fuel long, of 41§ feet bonm,

(1) P. H. D. aska: How does the method
for fnding the Wiy meridlan, given in No. 6, val, 15,
differ from that glven In Davies' and other works on
airveying A 'Thoro was & time when they wero tight.
We hive examins] sonie of the earlior ax well an Inter
works on sursvytog, and ituppears that they hiave copled
feom cach oflior. They have not taken Into aceonnt the
rotrograte movement of Polaris of twonty soconds
yoar, At the prescnt time, Alioth, (he fiest star in the
handle of (e dipper, is abont 8 minutes ahead, while
Mizar, the seconil star, is five minates behind,

(43) J. R M. asks: Do the government ob-
sorviirs at tho alznal stations report the actual hight of
hy merenry in the baromoter, or are porrections apolled?
A, The reallings are rediced to the wea level and also to
At pemture of 320 Fah, by Guyols tables, The first
0 foet makes about 1 inoh fall o the merenry, s that
If & person is 900 foet above sea level, hlg barometer
wiil sead about 1 ineh below the signal reports, for that
p!m_

(48) M. J, C. nsks: 1. Is there any dificulty
1n using an objoot glass two or throe inches fn dinmetor
s doseribed off 283, vol. 361 AL No. Make the focus
of tho three fnch Jous 25 feot, 2 Would the instroment
sot deseribe be free from oolor? A, Not wholly, 3
Wanld not beiter resnlts be obtained by usingan achro
maticobjective ? AL Yes; but it wonld be far moro ox-
potsive,

(44) W. 2L says, in reply to J. L. A,
who ankshow to destroy 6 human tooth, In or out of the
moath: Take thetooth (wfter it has been removed) and
immerse it in muristic acid for abont 18 honrs, when it
will be diseolved.

(45) W. M. says, in answer to T. P, IL's in-
quirs 25 to how to harden and polish dental plates: They
are first vulcanized at 8%0* for a ehorter or longer period
according to the constituenis of the rubber. Then
dressed (down with filo, semper, and sand paper, and
then polistied with prepared chalk and & brush wheel.

(46) R. E. H. says: 1. T have a Rhumkorff
coll, with an 8 Inch bobbin. It is fitted with a tinfoil
condenser, which is connected with the pillar by one
wire and the vibratory hammer by the other.  The coll
will not work while thia condenser Is attached; but
gives a brilllant spark at the contact breaker (asing two
small B ) when the d is removed, Can
you stgsest o remedy? A The condenser has evidently
become defective; substitute 3 new one or bave the old
one repaired. 2. Thongh a brilliant spark is got at the
contset breaker, but a very small one can be got by
Joininz the terminsls of the secondary circuit, and I can-
not succeed in fighting up some small Gelssler's tubes.
Thess terminals will indoce & spark from a thin inso-
Isted wire or from the knnckies, o that the tension
scems considemable. A An eight inch bobbin will not
give a vory long spark, but should be sufficient, with &
good condenser, to illaminate emall Geissler tubes. 3.
Should I connect the ends of the secondary cofl with
thickor thin wire ! A, It is not material, either will an-
wwer for onlinary purposes,

(47) J. M. asks: 1. By what mesns does
werking hizh steam expansively efloct a saving in foel?
A If the steam Is used without expansion, when it s
discharzed from (be cylinder it ls capable of doiug more
work., If now we cmploy some of this encrgy, before
exbausting, by allowing the steam to expand, it is evl-
dent that more work will be obtained by the consump-
tion of a given amount of fuel. 2. Wonid the supply of
& preater quantity of atmospherie air to the furnace of
sl ive be s desid T A No,

(48) C. 8. A. asks: Has a noiseless steam
ever been Invented ¥ A, Many well bullt steam engines
run nolselesaly.

Does it make any difference if lightming rods are badly
rastesten In the ground, provided deep enoug
o strike the demp earth ¥ A.!\’o.mqp X A

How is ges pipemade? A, From fla plates of fron,
beated red hot, and drawn through plates till the curva-
ture and lup are made.  Then the lap is welded.

In your tion of the B

A, Tho pons awlnorvm (s ;mvpmlllnn #, hook 13 and the
name 16 glven 1o 1t by sehoolboys, and I spposed Lo bo
an alluslon 1o its bolng the frst difenit proposition
which the baginoee enconnten. Proposition 47, book I,
14 eallod tho Py thagoromn theoreny, It, having been de-
monktrated by Pythagoras,

(1) 1. R asks: How ean 1 caloulute the
wolght of tron und  brass castings from the welght of
the woodon pattoma ¥ A, Rrass cartings wolgh 17 to 10
e the welght of & pive wood patiern,  Iron cantings
welgh 10 timea the same.

(65) A. B. B, asks: How many Ihs, to the
ciblo foot is the maximum that water can float? A,
About 6215,

@6) J. B. TI. nsks Ts therea alock made
that winds itself whilo running? A, No. Such o ma-
cliine wonlil be a perpetual motion, which is impossible,

67 L R. & Co. ask: What is the process
for making crocus or composition for polishing, used In
nickel plating ¥ A, Crocus s made by putting tin, as
pure ns possible Into a glass vessel, and pour in suffl-
clont nitric acld to cover it.  Great heat Is evolved, nnd
care must be taken not to inhale the fumes, as they are
polsonone, When there {8 notbing left but a white pow-
der, it should bo heated by a Hesslan crucible, to drive
off the nitrie acid.

(®8) M. G. A.asks: Where does rattan grow ?
A. The muan (ratan, Webster) 8 a epront from the
wugar cano after the cane has beon cut,

1. Whatls tholength of the Suez caunl? A, About
100 milos. 2. Fow long was It belng bulltt A, Abont
10 yoars, 4, HMow many locks has ity A, None. The
frosh water canal, made for supplylug water to tho la-
borers, ete., has locks; wo do not know how many.

(®9) A. J. nsks: Can you give me a recipe
for making s binck composition in imitation of jet? A,
Tho usual substitute for jet Is ebonite or vuleanite, a
patented proparation of India rubber,

(60) E. J. F. asks: Howisthe pattern pro-
duced on marbled paper? A. Uso finely gmound pig-
moents, mixed with water to the consistence of paste.
Mako s square box about € fnchies deep, large enongh to
holdan open sheet of your paper, Fillit within ¥ inch

oliromie aeld in water s before,
salt by writing to one of the large dealers in labaratory
ohomloatn and utensils in this, or other large olties,
There In no mistake In the recipe,

(67 M. D. aska: Why must a smoothing
\ron bo hot to fron clothea ? A, To expel the molsture
from the starcl amd convert 1t Into a stiff flnze,

(0%) A. A, M, nsks: In what solution can I
put & boof tonguo for a short time, to pecl the wkin
withiont cooking, and which s not Injurious to the ment

or tho hoalth § A, T'his cannot bo accomplished,
69y J. D. saya: I have some gloss curtain
pinn or knobw fn my room; they ane hollow, and conted

with mereury in the Inside,  One of thom was exposod
1o the sun and (6 hoas lost Tt brilliancy and refloctive
powir,  Wan It the heat of the nun that destroyed 1LY
If no, ot what dogroe of heat did itdodtt A, If the alr
Iy contact with the amalgam was at all contaminated by
the products of combastion, which contain sulpharous
acld or the exhalations from draln pipes or sewers, tho
continaed heating of the mereury by the direct sunlight
might easlly dotermine the gradual formation of the
gray film of suboxide or sulphido as the caso might be.
2, It a mirror is placed in the sun will the heat destroy
ity A, In puroalr, sunlight or heat below 600° Fah. has
no offoct on pure mercury,

(70) M. Y., Jr., neks: Does chewing tobacco
linve any effect in reducing the fesh and weight of the
Luman body, or doos it otherwles moke a man thin and
poft? A, Yes, espocially If he s of a uervous tempera-
ment, Its tondeney s to injure the human system lo
varions ways. Theinjury 1s doveloped differently in dif-
forent individuals,

(71) L. O. asks: 1. How shall T make ni-
trato of iron? A. Place In a sultable vessel o large
quantity of clean iron [n soall seraps, and just cover it
with dilate nitrie neld (one of tho neld to two of water).
Hent nearly to bolling, and malntain at thik temperature
untfl there ls no forther evolution of gusoous nitrie ox-
fde. This gos shonld be conducted into a large chimpey
filled with fragments of brick molstencd constantly
with water, If the gas be Kept from contact with the
alr It romalns colorless and Insoluble in water. It
shionld therefore be mixed with a suficient quantity of
alr bofore it I8 permitted to enter the condenser, When
tho evolution of gos hay cessed, add a quantity of pure
water equal to the volume of the dilute acld orlginally
Introduced, heat nearly to boiling and siphon off into
sultablo evaporating vessels, and concentrate the solu-
tion by slow ovaporation, When the nitrte of fron be-
gins to separate It should be removed from the solution
nx fust as formod, placed upon a suitable draln (a large
coverod founel will answer very well)—and the superfiu-
ons fluid allowed to ran off, The solution In tho evapo-
rating dish should have fresh portions of the stroug iron
solution added to it from time to timo; the solution
should never bo allowed to approach dryness. The ni-
trato of iron may be purified by recrystallization from an

of the top with a solution of 14 Ib, gum trags htoo
quarts water. Strain tho solution. Take a long water
color brnsh, and put stripes of the desired pigments on
the surface of the gum solution; pass a metal comb
through the stripes in & zigzag direction, sccording to
to tuste. Dampen the paper, and take 1 sheetof it by
two opposite corners, and lay it evenly on the colors,
flatten it gently with the bhand, lift carefully off, and
hang up to dry. When thoroughly dry, polish witha
smooth ptece of flint,

(61) G. F. E. asks: How can I impart a
crystal-looking finish to brass? A. By using s steel
scraper or a stick of wood covered with emery paper
over the surface. Work it ina circular directon. A
elip of Arkansas ollstone, dipped in oll, gives a good
cffect.

(62) F. D. ashs: How can T strip bark from
willow twige, and how can [ split the same for making
baskets ¥ A, Osier or willow twigs are pecled by soak-
ing them in water till the bark bacomes looso, and then
stripping them. We belleve they are wplit with a com-
mon knife.

(63) N. S., of St. Petersburgh, Russis, asks:
1. How 1is the rudder of the non-heeling boat repire-
sented on p. 257, vol. 35, fixed, #0 that the after part of
the frame does not interfere with it ? A, Tho radder Is
fixed to the etern post in the ordinary way, 2. On what
theary is the Ocean Queen shown In the same ustration,
built? A. Allthe information we have on this sobject
is In the article and illustration,

(64) J. W. 8. asks: Is tragacanth mucilage
nsed for any purpose other than by shoomakers and
druggists for pasting on Iabels? A. Yes, It ls em-
ployed by water color artists, ink manofactorers, manu-
facturing cliemists, and pharmacentisty, and Is used
extensively {5 the prepamtion of mucilage,

1, Can you glve me the speeifie geavition of WAX, par-
aflin, lard, and tallow, at their melting pointu ¥ A, No,

stecl process, unt they are all consldembly less than that of witer, %,

01 &0 0ot eay where tho blast comes from. Ts it from o How can Least parnfiin in a metal mold ¥ A, Coat the mold

stone col or charcoal fire? A, From s coal fire,

with a fllm of ollve oll snd' the parafin may be readily

Can thero bo such o thing o8 two lines approaching removed without heating.  We think you will oxporls
each other and never meoting 1 A, Yes. Sce p. w;' enee no dificulty {n removing the cast from the mold ns

vol. 81,

you suggest, but In this cane the outllnes may possibly

1x the worl of tunnieiling the North river progresaing? not be quito so wharp na when removed, after cooling,

A. No,

(49) 1. 7, usks: How cnn I prepare a litho-

from the olled mold,

(65) A. B. T. says: Please inform me how to

e 3 prepare pleture canvas, po that it shall be lable a
z;ﬁ. w;h \:'c'llnfll:: l:humlsu’:ud!:n:ll:'l?.l:ow?l;tl:(’lﬂ;ul:tnv:?z The canvan cannot be well prepared by ﬂmsh;‘m"l:- "1'20
g gl o materlals cmployed are whiting and glue nize,

putalcestons,
chalk work,

The finlsh thus mpartod o unfit for

A (60) H, J. asks: In your issue of Decembor
216 a recips for lot wiaterproof cement, In which solns

blo acid and o) A
(60) D. 8, wsks: How is a fine ofl finish D vl i b e S A0 et L 1A

put on furnitre ? A, Take bolled Hnseed oll | plut, yul

bow wax 4 oz5.  Mell togeter, and color with alkanot | A. Tho o

root W impart & reddinhi tinge,

been to several drug stores for the chiromate of 11

me, but
« | no.one seems 1o know whnt It s, A

In thero any mistnkes
iramaate of 1me Isa by.product from the manue
facture of the chromiates of Potanes, lead, ote,

It may

(51) J. 1% M. asks: Please give me a recipe ‘l"' formed by dissolving one part of lime (cauntle) aod

for s llquid droesing for shioss ¥ A. Take gui arable 4

four parts ot chromie acld (by weight) in the smallest

wongible quanti ot wage
oaa., molhesst 154 0zx., g00d black Ink 34 pint, strooe B il untity of pure hot water, decanting the mintion

vitegar % oz, spirit of wite 1 ox,, sweet oll 102 Die

and allowing 1o cool Wlowly, Under these circumstances

the 15 the tak, 844 the ofl, rab them In o | the pure salt will crystallizse out; or boll the limes with 5

parts of bichromate of patases disseived 1a water, de-
'

) wolution, draining and drying. In order to
avold a loss of materials in the first operation, the iron
scrap should be In large oxcess of the seld, and these
conditions should be maintained during the process of
solntion. 2. How shall I make nitricacid? A.Intro-
duoce into s Iarge glass or porcelain retort, the neck
(beak) of which shounld Gt snuzly into the end of a glass
condenser, equal weights of strong oil of vitriol and
niter (nitrate of potassa) or nitrate of soda. The retort
is seated upon a sand bath beneath which heat is ap-
plied gradually when the saltpeter is decomposed by the
salphuric acid, with the formation of nitric acid which
distils over and sulphate of potassa or soda as the salt
may be, which remains behind in the retort. We wounld
advise you before beginning the mannfacture of this
acid to consult some good work on technical chemistry,

(72) W. H. H. =ays: 1. I'want to construct
o telegraph line, 1 or 34 mile in length. For insalators,
can I use rubber loops to hang the wirein? A. Rubber
ioops will answer if a return wire is used, but the ordi-
pary insulators are preferable. 2. Which i3 strongess, 6
half gallon Caliand batteries or 3 one gallont A.The 6
small jars will answer your purpose best. 3. If Tonler
o sounder to be made for a i§ mile line, will it work
cqually well on a 230 feet or a 1 mile line, if number of
batteries are changed? AL If changed &0 as to give the
samo strength of carrent, yes. 4. On how longaline
can I use a simple sounder without relay ? A, Thatwill
depend on the resistance of the circnit.  An ondinary
sonnder will not work well with the nsual battery power
if the clreuit exceeds 10 or 15 ohms resistance,

(73) 8. A. H. asks: 1. How should Iset a
two flne boller #0 85 to make steam as fast as possible ¢
A. You will find good methods explained on p. 339, vol.
33, 2. Should the grates be st the coater or end of the
boller ¥ A. Grates at the end will bo sufficlent,

(74) 1. B, F. says: I have a magnecto-clec-
tric maching, but the current §s not strong enough, How
can Lincrease (LY A, It increased battory poywer does
no good, the coll may be defective, It is difficult to
give definito ndvice without seolng the coil,

(76) H. O, N. asks: Is there any chemical
that may bo mixed with plaster of Paris before setting

to causo It to stand heat almost to redness without
crucklng, warping, or crumbling ¥ Are thero any oo
monts (for atono brick) that will stand this test ¥ A, If
tho plaster be pure it will stand heating to full redness
without ericking, provided this s done slowly and uni-
formly w0 s to fist expel all the water, Aftor once
rendoring anbiydrous by the above treatment, it will
withstand a bright red heat, This procaution must,
lowever, bo hoeded: don't treat the substance suddenly.
It boter to mix the plaster with a litte lime (1tod)
and fine wand before baking.

Mixenars, pro.—Specimens have been ro-
celved from the following correspondents, and

examined, with the result stated:
W. L. M.~Thoy are small quartz crystals, the angles

of which have heen only partinlly destroyed by corr-
slon. O, K.—Your samples are all fron pyrites—sulplhide
of lron.—0, P, (of Worcester, Mase.) should send na &
largo pioce of ks mineral —T. K. & Co,—It Is braunite,

oant Ihc—v lig ‘—Im' and diseolve the residue In two purts of |
. You can obtaln this | gillaceons and ealoareous sediment, containing mueh

(or any dip In which It may be {mmersed after sctting)

or sexquloxide of manganeso,—T. W. Co.~U Nunar

organie matters,—C, A, MO, It I gnlonsetipgl te of
Joud,—J, W, B.~No, 1 fa an impure [imestons enlored
by senquioxide of ciromlum and lron. No. 4 s s fe)
spattle rock. No. 8 contains amorphous and erysialline
carbonato of lime, slay-slate, and (oo pyrites,—K, B M.,
—It In asplinit (bitumen), of wome value i In large
quantities, 1ta solutions in naphtha oe trpentine are
Iargoly employed as a protecting varnish for exposed
metal and woodwork, particularly (ho hulls of vessels,
Large quantitics of 1L are eonsumed In the preparation
of asphaltum pavements and roofs T, K, & Co, (1, J,
M1t Is brannite or sesquioxide of manganese,—The
specimens numbered 1, 2, and 4 in lergs tin box (painted
blne) are salphide of nlekel and fron.  Yaloable If (n
large quantitios,  There was no name or address on the
packnge, and the postage stamps wero 24 cents short.—
T, M1t {s what Is known as * eponglo-piline,* s kind
of felting mude from sponge. It s nsed o somoe extent
by modical men.—J, A, S.—Itix arsenical fron pyrites,
If in Iarge quantity, it may be worked ns s source of ar-
poenle.

COMMUNICATIONS RECEIVED,

The Editor of the Scrextiric Axznicax acknowledges,
with mueh pleasure, the receipt of original papers and
contributions upon the following subjocts:

On Emigration to New South Wales, By A. E, B,

On the Lumber Trade of Pennsylvania, By W. T. L.

On Subjecta for Discusalon, By J. H, A,

Alro Inquiries and answers from the following:

R.R—C. W. T.—J. 8. A.~W.G.—J. I. R—W. H K.

—J. R. Q—W. T. H.—E. P.—J. K.

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 shonld always be given,

Inquiries relating to patents, or to the patentability
of inventions, assignments, ete., will not be published
here. All such questions, when inivals only are given,
are thrown into the waste basket, as It would all half of
our paper to print them all; but we generally take plea-
sure in answering briefly by mail, if the writer's address
18 given,

Hundreds of inquiries analogons to the following are
gent: * Who sells prisms, it for use in a camera lucida ?
Who sclls n small steam engine, suitable for driving one
sewing machine? Who sells parts for working models
of locomotive engines?  Whose Ia the best enrveyor's
Jevelling instrument? Where can phosphor bronze be
bought ¥ Who sells mineral specimens for thie cabinets
of collectors ¥ Whose is the best microscope for eclen-
tific investization? All sueh personal inquirics are
printed, as will be observed, in the colamn of ** Busi-
ness and Personal,” which is specially set apart for that
purpose, suojeet to the charge mentioned at the head of
that eolumn. Almost any desired information can in
this way be expeditiously obtained.

[OFFICIAL.}

INDEX OF INVENTIONS

Letters Patent of the United States were
Granted In the week Ending

November 28, 1876,
AND EACH BEARING THAT DATE.
[Those marked (r) are relssned patents.]
A complete copy of any patent In the annexel list,
Including both the specifications and drawings, will be
furnisbed from this ofice for one doliar, In ordering,

please state the number and date of the patent desired,
and remit to Munn & Co., 37 Park Row, Now York city.

Acetic acld, making, E. B. Squibb......ccccivnmunnn

Bilge water cjector, R, 8. Littlo. .....oviuennee
Bill file, B.J. Beck.

Car conpling wodgo, W. B, Dunning...
Car door, G. B, Kiteloy,
Car door hanging devico,

Clamp for holding vall pleces, C, |
Clamp for quilting framos,

Clamp for wire rope, I, R, Taylor,
Cloock movoment, ¥, Kroobor.
Clothes driar, J. I, Rusby
Componsating pondulum, B,
Compound onglne, B, Togardus.

Coraot, M, I,
Cotton bilo tghtener, €
Cotton swoop, 11, O, Bulou

sy

¢




]mu.v 13, 1877.]

oS
Draft

'sl.

SE%ééEiESGiRE

S IR0

108,000
T8

181,978

155, 1M
155,002
155,000
L

£E:de

kal. B. Gathright...
G J. Steclo.

L1608 |

..... 1550
184900 |
18508 |
1.2 |
184,904 |
186,152 |

Holder for ribbon peg wood, B. F. Sturtevant .
Torse hay fork, J. B. Denning..........
Horse cart,Irrigator, oto., B, J. Delaney

Inkstand, B. Brower (r)... w749
Jacquurd loom, T. Halton, .. - 15,007
Journal and bearing, ¥. B, Miles. . 185,121

Lamp burner, J, Curzon (v).......
Lamp chimneys, E. Blackman (r
Tamp chimney cleaner,J. M. &

Lead pipe connection, Clapp & Kenney......
Leathor, stamping, Gathright & Wotson. .-
Link for chains, connecting, J. Mann...............
Yocking nuts, tool for, M. H. Dooly..

Loom shuttle, 0. A. MOOT0....ccouvens < 18500
Mag Jectrio i A. G. Hol . 181,98
AMatch safe, C. G. Mortimer... . 185123
Measuring faucet, R, Wi . 155,001
Measuring faucet, J. M.Wlleelct. < . 185,008
Meat chopper, S. E. Howes. ........ L. 185,104
Aiddlings, separator, J, J. Haller................... 155,006
AU plek, E. F. Lemoine......... . 155,114

Millstone dress, B, N Roeder. ...
Millstones, dressing, Orff et al...
Mining rifffe, A Mann............
Molding bricks, ete., J. J. Endres
Nut lock, W. H., YOung......oooeee
Oller machine, 8. Flutehinson, Jr. (r),
Orgon notion, A. N. Huanna, ,
Ornamental glass pancl, W, Dlelss, .
Ozone muechine, FLMIson. ...
Packing rosin, H. Johnson......
Pannler, B, 8. Weldon......ovvee
Paper-outting machine, A, chtlna
Pav, ition, P. ¥, Bald
Ploture oxhlblbor. F. E. Schnelder..........

Pipe wroneh, D, B, CooK..iiiarieins
Plpes, stopping leaks in, G. ¥F. Wilson,,
Plow,B. ¥. Jones,..
Plow, J. B WIKIDSOD . oovienernriens
Pocumatio siphon pump, 8kiff & Colt, .
Pocket cutlory, J. W, Ayors,.,
olish il W, I G
Pottery ware, forming, I Glenon, ..
Propulsion of vessels, B, B. Tussey..
Pulley block, B. Arnold...
Pulling piles and posts, R. Hillyer.

. 185,u7
. 18190
. 185,062
. 185,061
. 155,000
1515
. 185 050
. 1,02
185,009
184,952
155,102

Retort furnace, boller, G. K. Stevenson, .
Revolving harrow, ete., W. J. Atchison.

Rotary force pump, C, C. Birum
Notary pump, Boulton & Imruy.... .
Ruler, C. M. Hays.......cons

Sad iron, Fancher & Judson...... . 155,001
Saddle bianket, J. B. McCormick . 154,995
Safely valve, S. Harrlson. .. ........ . 185,101

nponlcoona compound, D. Sunton . 184,980

...................... 155,140
cee 180 M523
.. 181,968
MR LKD)

Sled propeller, G. P. Warner
Sliding rowlock, G. W, Lsaaos, Jr.....
Smelting copper, method of, B, K Sluder...
Smelting furnace, Roynolds & Sluder........

'< Smoke stack and arrester, J. Taylor....... ........ 155,148
Sowlng fertilizers, W. J. Dilts....... var 155,083

1 Spindle for mules, ete., J. I, Sawyor. .. 184980
Spittoon bracket, 8. 5. Whito........... , 155,004 |
Spring bed bottom, A. J. Latun. ... 155,118
Stalr pad, B . Balley, (£)...coovneans A 41
Steam oar, L. Ransom. .. . 15
Stenn radintor, ¥ TOd0r. .cocecvncisnssnnisanissneans 155,16
Stool, portable, C. E. Haynes ............. 165,08

: Stave pipe damper, J, K. Clark. . . 1%

Strap Joint and oller, L lhnmm
' Streot ear doors, opersting, J. MoGregor..
Taper boring attachment, P. L. Rogers...
Tobacco mapufncture, C. A. Pllinsky. .

.. 156150
AR R

150,066

Tobacco plugs, finlshing, Miller & \\why ..... 155,119
: Tool and tool holder, W. 8. How......... cere 15,106
: Torch and ftrework holder, A. Tufts. .. R L8 T

« I8 0s
15,017
155,044 |

Toy pistol, H. M. Du Bols
Trap for stroet sewers, T. Dark. ...
Tree protector, Peace & Comatock. ...

| per line, by meaxurement, ox the letter pres.

.1 |

184,945 |
Seed planter, G. B Herriek. ......cooeeriinnnne .. 150964 |
Bewing hine, F. M. Joh . 185,008
Sewing machine chalr, J. H. Dyumnd ceeee 15500
Sgwing machine hemmet.)l.l)uu.......... veeee. 180500
Sowlng thread catter, C. H. Bayley. ««« 154,900
Ships’ buttons, cleaning, D. Coming. . 18881
Siphon propeller pump, B. E. Tassay.. “ . 1849
Slate poncll sharpener, W. H. 8. llcmmmnn .o 155 000
Sled and truck, 5. F. Brooks L 100

185,188 |

Seientific dmerican.

"Tubs and buckets, making, D. IL. Wilder.

Upholstorer's b 4B, B, Pock..

Vapor burner, K. ¥. Rogers.........

Vapor stove, J. K. Bean... .......

Vohiclo nxlos, sotting, L. Tindstrom. .

Vohiolo seat, F. Oppenhelm, (). ...... 7,406
Vontllating skylight, eto., D. Condon. 184,565
Wunlu mnhxno.n ¥. Dotts 10,00

s Umo dot 184,987
'WUN’ meter, . L. Arnold.. oo 159,010 |
- Water motor, I L. Arnold R L D0 Y
| Waterproofing fabrics process of W. Pugh........ 194,98 |
Wax holding apparstus, 5, N. Corthell ... . 1080 |
Whool folly, B. F'. HOOM. ccoeeerneeeennsis 15,01
Whifletres, A. B.Allen, . 100 L
| Whip sooket, A, J. Kidd. ... 155,065
Window blind, B. Green. ...............o.. ) 156,100 |
Wood, prosorving, H. Akerhioln, :
F Wronol, D, C, StIISOM, covveenerrmmnnsssissssrsarmnss 151,90
DESIGNS PATENTED

0,601, ~GLASS, ¥TC.—J. B, Houscker, Nowark, N. J.
900~ RuBpER Syors. O, Meyer, New Brunswick, N.J.
900, 0660, — DRAWER-PULLS —W. N. Weeden, Water-
| bury, Conn.

9,65 —Tyris.—~R, Smith, Philadelphia, Poa.

m oF PATENT FEES.

On filing ench application for s I‘lloul (l.rmn) Sy £ )
| On issuing each original Patent ......... - 20
| On appeal to Examiners-in Chlef .. 10
On appeal to Commissioner of Patents . 2
On application for Relssue. ede 30
| On filing & Disclaimer 10
| On an application for Design (33 years) . 10
on apolication for Design (7 years)...... 15
On application for Design (14 yeam). 30

@drtrtiscmmts,

! ln-hle Pw. each insertion - - -75 coents n huc. |
| Back Page, cach iusertion = = = S1.00 a line.

Engravings may kead cdvertisements al Ui same rate
Ad- |
vertisemnents ust be recelved a? pullication affice az |
early as Friday morning to appece i m naf izsue,

Steel Castings,|;

From 14 to WJlbs. welght. An Invaluable substitute
for cx}énslv‘(?' 10; or for malleable {ron mstlmu ro-

&w‘ mﬂ'}fn %end for eu-cumr nnd {»rlm

LINA STREET, PHILADBLP[IL\.

$100. REWARD. $100.
Tas MOUSTACHE produsnd on o smooth face

; use of Dyxx's Branp Evxin withoot

, or will forfeit $100. Priceo b: nml In

25 ceots, for threo
E’smmtco. Ag'ta, Palatie, lu.

AMA ’I‘EU PHOTOGRAPHIC AP-
ABA TUS. um invention Evc{; person
cun operate porroct SUCCess omplote.

with c.!mmlculs &o Prico, $10.00;
Enclose stamp for oironlar, b ~A(‘KM
munumcturor', b?! Do Kalb av., Brooklyn, N A

i

OLD ROLLED
SHAFTING.

Tho faot that this shafuing has 75 per cent. greater
strength, s iner finish, and l'- truor u?cnugc than any

othor in use, ronders It undoubtedly the most e

29
'OMPR lg,s-s'o ’S
= AIE COMPERSSORS TRADE ENGIyE

THE .\ull\\'AM!;oll((N \\ulu.ﬂ o0,

LING

ire
[

gﬁh

nio,
The HOADLE Y

PORTABLE STEAM ENGINE,

WITH AUTOMATICAL CUT-OFF ‘REGULATOR
AND B ALANCED VALVE

MOST ECONOMICAL ENGINE MADE

NEW DEPARTURE. 1
! :2.“.:‘."‘8..,...."

-uhrxn x.f.-

THE BEST.

SEND FOR C/RCULAR

Thed.C.HOADLEY CO. LAWRENCE, MASS,

GTATE WHLRE YOU SAW THIS

‘m‘run Wa hu- he
largest and best seliing
Hatl mn Packagoln the
World, l contalnge |

I A K E shicats of paper, |B i

(1, penholder, gobden pon ,and & plece o f valuable

Jw-lq Um:p.vuum 1o l-u'n with elogant goid plated
sleove Dultony, and | ln uabionabile lu.rg set, pin and
drops, post-pad, 218 cents. 5 nckages, with assorisd Jaw.

Sl toonid Parent Ile Wated troe to allagenta
BRIDE & CO., 760 Broadway, N. Y.

$5 t0 $20 2
Lathes, Planers, Shapers, Drills,

Gear&k Boll(‘ul(eru, &c.l‘..GOL’l.l). Nowark, NJ.

_pe; dir nt hnmo. Samples worth §5
free. STINSON & Co,, Portland, Me.

SHAFTS PULLEYSHANGERS
COUPLINES ETC.

In Stock, and for Sale by
WILLIAM SELLERS & €O,
Philadelphia, and 50 Liberty 5t., Now York.
Price lists and pamphieis on sppllcation,

Y lfla'[n ‘9 and Malching.

Land Tenoning Machines.” Scroll
Saws and Go ond-vnrking \luh!nen

i.lou\ B. 8C lIh\Ch‘b SONS, s M

Send for L:\lalnguc.

1 TEEL \AMF‘ ST \lch-nnly J5o. n Letter, mcmm.

Address STEEL STAMP WORKS, New Haven,Co
AGENT'S PROFITS per week.,. Wil prove

g H ")0 it or forfeit $0). New articles are just pat-
gL ncu tfree to Address
WANTE Ixalers, No PEDDLING. Salary, §1.20
elu' Hotel and traveling ex nsc~

ESTER, 218 Fulton St., New York.
pald. Address D IANCE X'F'G CO., Chicago,

Salesmen to sell light hardware to

SR MICARPENTER “he=

A\UFa\C‘l'URII)BRstOP FIRST CLASS TAPS .&.\Dl

Pawtucket, K. 1.

EAGLE FOOT LATHES,

With Scroll and Cironlar Saw Aunch-
mcm-, Slide Rest, Tools, &c.: also Small

¢ Lathes, Metal Hand Planers, &c.
ch\l(‘sl designs, superior finish. Low
Prico«. Ournpew lCaulocuc describes
these and every tool necessary for toe
Anmour or Ariisan. Send forit,

L. CHASE & CO.,
a0 & 9‘ l.lhcny St., Now York,

MACHINERTY

OF EVERY DBSCRIPTION,
COLD ROLLED SHAFTING, HANGERS, PULI
COUPLINGS, BELTING, T

AND GRINDERS, IN S
GEORGE PLACE,
11 Chambers & ](B llcudo Sta,, .\n- York Olty.

BYS,

Wonro also tho solo manufacturers of the CELEARATED |
COLLINS'PA'T, COUPLING, and furnish Pulleys, Hangers,
ote,, of the most spproved s?'l Price Hst malled on
application to NES & LAUGHLINS,
Try Street, 24 and 3rd Avenues, Pittsburgh, Pa.
10 8. Canal Straet, l‘m o, 1L and Milwankie, Wis.
§2~ Etocks of this shafting in uore und for sale by
FULLER, DANA, & FITZ, Boston, Mass.
GEO. PLACE & CO., 121 Chambers St., X. Y.

WO00D & LIGHT
Machine Co.
WORCESTER, Mas
Manufacture all kinds of
Iron-Working
Machinery,
including many noveltics.
Ghafiap, Pelleys, &2,
Send for Circulars.

] -
Wood-Working Machinery,
Such as Woodworth Planing, Tongueing, and Grooving
Machines, Dunlol’s Planers, Richardson's Patont lm-
wed Tenon  Machine ., \(onh-\ng Moulding, and
5'3 Saw Machines, and \\ ood-Working Machinery gene-
rally. Muanufsctured b
w lllll»lllh RUGG & RICHARDSON,
“all-l-mr Ftreet, Woroester, Mass,
(Shop formerly occupied by B, BALL & CO.)

By an arrangement with
tho Publisher we will send every read.
erof this Paper & samplo packago of Transfer Pletures (ree,
Bend o, stamp for tage, They are highly colored, beauth
ful, snd ouly transferred to any object.  Aconts wanted
. L. PATTEN & 00, 163 Wiliam 51, New York.

ELOCUTIONIST'S JOURNAL GIVES
choleest standard and curront ploces for rrnlcnh»nnl
and amasteur Readors and Speakers, Just the thing
wantod, Mammoth size, only 0 ots, 8 year, Singls
coplon Of nows.donlers o lli) JESSE HANEY & Co. 1
Nassau Street, Now York.

ENGINES, TOILERS, MACHINERY,
Thoroughly ave rlmuhd nnlv..unl to n: ", llu«nprn "
Lists wilth prioes on application, E. E ROBERTS, En-
gineer and Contraetor, 119 Liborty St Now Yurk

W E NAME. L
inFINE JET BlACKevcry varietyof turned wood werk
parts of machinery,castings; linware and other inetal

vk rummnmunos inwaod or motal, mads tg nhv
AMERICAN ENBMELCOI T Wannew STPROVIDENCE

SPARE Tlll. CROTON AND \l\ E THE COST. i !

Drlven or Tube Wells

rumuhw\ lr. large consumaenrs of Croton and Hldynwuui
Water. CDLANDREWS & BRO,, 414 Water St N Y.
vlmmmtul the |uuml forGreen's Amorican Dr\vnu\\ all |

'The Toll-Gate

tofind! A

WATCHES- lh(np( st In the \nnmn

world. Sowgde watch and unidt Sree 8o Ay
For lum-addnu( ou LH nkCo, u.luxu

| l'rlu Plelure sent free' I
¢ An Ingenious gem! 50!)!.»]»(1.
\ddress, with stamp, E.C.ABBEY, Bufiulo, N. Y.

‘Wanted
8558

AR
thing, and a copy of the \\

810 aday at home. Agenu wnnled. Outfit and
~ terms free. TRUEE (ll N .\uxusll. Malne.
to cure a case of (‘n tarrh ineach lw h-

borhood, wlxh Dr. Karsnor's Romedy.t
troduco ll. Snmpln Free. L. TILTON, l'mshun.h l 2.

\~ a Week ln \u‘nln Samples FREE,
D = ST P 0. VICKEItY. Au:\uu. Alalne.

;10 TO 3 51»0 0 INVESTED IN WALL ST.
Often leads 1o wealth. e book mrlnlmng overy.
Nureet Roview, sent, froe,

JOHN HICKLING & Co.,
Bankers and Brokers, 12 Brosdway, New York

MESSRS. B. DAMBACHER & CO., Ham-
bung, Germany, deslers In American Wood-Working
Machinery and Tools of all kinds, Moessrt. D & Uy,
solloit consignments from Amerionn manufacturers.

L -lu)o;\w‘ und de acﬂlv('\ o elroulars desired, by mall

Puhwn\m \r- nix, Gonds Staple. 10.0m
testimonials recois ol Terms Hboral. Pare
tonlars trco. J. Worth & Co,. st Louls, Mo.

OF ABRONAUTICS

$39

ON THE PROGRESS
An essay read before the Acronautionl Soclety of l;n at
Hritaln. By Fredorick W. Brearey, Secretary of the As-
sociation. A useful and interesting paper. mmnuut
brief accounts of the most recont trinls of I-nll.n\n- hav-
ing mechanioal propelling attachments The reguired
dimensions and best forms for balloons with propelitng
mechinery, Caloulations of the power exerted Ly binds
in travelling through the atr, and thelr methods of se-
tion. Calealations of the meetinbical reguisitons for sue
owsaful nerind navigation, as Indiested by the Hight ll

A Report of balloon trinls having vyertionl sore
e, ade by the British War Office.  Alr navi n-
|llul||nu balloons Exporimental trials of the
My's apparatus for tosting the Lifting Power of
hnm surfaces when cxposed to wind currents. Deserios
lon and dimensions of Moys' stesmn Aerial Lovomotive,

1

with an scoount of its practioal trial at the Crystal Palace

Deseription of Moys' remarkablo solf llrhmf slonin vne.
‘.uu and botler, of ono harse power, but welghiog or
hirteon pound h with dimensions, armangement of t
Hftng fans, oto, Contalned In SCIEsTivic
SUPPFLEREST No. K. Price 10 conts
utlion and of News Denlers

AMEIICAN
o bo had at this

\ ACHINERY OF IMPROVED STYLES FOR
‘Timaxing SHINGLES, L NG and NUAV RS,

also GUAGE LATHES for
makers of Law’s Pat, Shing
chine. Addross

FHLANDLER, Solo
osding Sawing Ma.
s Lookport, N. Y.

Esraurasuen 184

JOSEPH C. TODD,

(Formaerly of Todd & Rafforty ), EXGINEE0and M Aoy,
Y lax, Hem Jula, ope, O, and Ragglng
Machinery. Steam Kngines, Bollors, ote,  Also Agent for
tho celebirated and Lwproved Rawson & Rittinger Holst-
m Englne, I will furnish specitications and ostimates tor
kinds of machine Y. Send fur deseciptive clroular
Aunl price.

Addresa

J, C. TODD,
10 Barelay St.. Now York, or Paterson, N. 1,

EErmm JGRAPIIC APPA.
'l‘l BN CHEMICALS
mmp ote, with directions, 810, Nu toy; lakes pletures
4adig tnches. Send r--r Hlustrated cirou

MORG \\. i

Ann ~t Now York, l' 0. Dox un

)lyln hy one )\nnt In 57 days. 1 new
articles. Samples free. Addross,
C, M. LININGTON, Chilongo.

NuBwaALK, CoNx, |

Ah\rn»: EMERY W m.t.w

‘m f

olseless in O
::' -mimnn-h’p—nll lght parts
of Uast Bteel.

Yovory Eogine indiested, nr,
walve corrected to givo Lk
highest nttainablo resuite.

t'\ arranted ln!rriur Lo any
pemi-portable Engine in the

1 ot !

21 ”='Il for Price List and Cireus

l.

5 Hrmsaxys & Hrncnst-
nopx M'r'a Co,

Inywn (lbm

t’l.l I RSIGLE

HOISTINC ENCINE

! FORALL PURPOSES.

s Cheap, aimy WMe, durable snd effective. J,
LIDUERWOOD M} l, CO,USP (a:.tt oy Y

N At 8 anlazy of le:.

Y

ANTED! NAL I.ﬁ‘ll‘

‘ year o travel and sell gocde 1o Denlers. NGO

PEDDL ‘0. Hotel and ll-ulmg rlp-ln-*gul.
Tddress, Moxivos MaworacTusise Co,, Clocnastl,

TIL1%+ 1 WROUCHT

B &G DES
HB U\I()\ TRON MILLS, Pltt-b\'mzh Pa., Manu-
facturers of fmproved wrought fron Ik-nnu and
Girders (patentoed).
Tho groat fall which has taken place In the prices of
Iron, and ospecially in Beams used in the cunstruction
‘unnu:l ROOF BUILDINGS, tnduces us to eall the spe-
cial attention of Engineers, Architects, nnd Bullders to
the undoubtod sdvantages now erecting Fire Proof
! struetn and by reference u pages 2 &5 of our Book
| of Sections ~whic ill be se application to those
! -'ml-l-ul'w tho roof bulldings-1 HE
| COST CAN BE ACCURA TALCCLATED. the
cost of ln~umnn nve ln-l and the serfous losses und in-
| terruption to busines by fire: thess and like con-
siderations fully junu(y any m'rlllhmll first cost. It s
belteved, that were owners fully aware of the small
difference which now exists between the use of Vood
and Iron, that in many casos the latter would be adopted.
W e ahinll bo pleased to farnish estimates for sll the Beams
complete, for any specific structure, sothat the differcnce
in cost Ay Bt once be aseertalned.  Address
..\(.\u.lh ul.n~ 4.(‘0 l'\{(_sburr!x Pa.

5)9 FOR BE-T PI\NOS IN
o ~in nseall over the U. & in aver 0 towns by
persons you wiil tind in our Tltstrated Cirenlar, prob-
nl.vly residents of your own place, or very near, wheso
| you can try our plancs. Genulie Rosewood-over-
almu—lnu!'nn plate -7 1.3 octaves—Apmffe—-and g« 8-
sessing every lmprovement known. and warranted 5
years by a responsible incorporated Manufacturiog Co ,
referring by permission to the Chemical National nk,
New York City, by far the strongest bank in America.
Pianos sent eve here on trial. We have pno sgents.

THE WORLD

Send for lllustmh-d ﬂrcuhr tving full rur(lmlnr‘.
Addross NITED STAT 'wl | \\n IMPANY.
(I’lcascn;a.etm_. papezt. dway, New York,
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. Mumn & Co.'s Patent Ofices.

The Oldest Agency for Soliciting Patents in the
United States.

THIRTY YEARS' EXPERIENCE.

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

Tley ciuploy as thelr assistants o corps of the most ex-
perienond men as exnminery, specitiontion writers, and
draughtsoen, that can bo found, many of whom bhave
been selected from the manks of tho Pateat Offee.

SIXTY THOUSAND inventors bave avalled them-
selves of Munn & Co’s services In examining thelr in-
vontions and procuring thelr patents

MUNN & €0, in connection with the publication of
the SUTENTIFIC AMERICAN, continue to examine in-
ventions, confer with inventors, propare dmwings, spe-
cifications, and assiguments, attend to Sling applics
in the Patent Offloe, paying the Government fees, and
watch cach case, stop by stop, while pending before the
exnminer. This Ia dote through thelr vranch office, cor-
ner Fand Tth Sta,, Washington, They also prepare and
fllo caveats, procure design patents, tmdoe marks, and re-
Lssnes, altend Lo rejectod cnses (prepaned by the Inventor
or other sttorneys), procure copyrights, attend to Inter-
forences, give written opinions on matters of Infringe-
ment, farnish coplos of patents, and, in fact, attend to
every branch of patent business, both in this and in for-
lgn countrios,

A special notico 13 made in tho SCIENTIFIC AMER-
ICAN of all Inveniions patented through this ageney,
with the name und restdence of the patentee. Patents
pre often sold, In part or whole, 10 perscns sttracted to
the Invention by = notlee.

Patents obtatned tn Canada, Englandd, France, Belsium,

Gormany, Russia, Prusela, Spaln, Portugel, the Britdeh
Colonfes. all other countsies whoero patents are
granted, at son groatly reduced from formuer retos,

Eend for phlct portalning specially to forelsn pat.
vots, which states the cost, timo graoted, and the re-
quirementa for vach conntry.

Caples of Patents.

Persons deatring any patont lsued from 1538 to Novewm-
ber 06, 1555, can be supplied with official coplos et res-
somable cosd, the price depending upon the extent of
dmwings and loogth of specifoutions,

Any patent basod sinee Novembor 37, 187, st which

time the Mutont OMee commonedd prionting the drawings
and speciiications, may be had by romittiog to this of-
Doe 1)

A copy of the clalma of any patent lssued stnce 10
will be furniabied for §L

When ordering coples, please to remit for the same as
above, anl slate name of patentee, titlo of Invention,
and dute of patant.

A pamphlet, contalning full directions for obtaining
Unitod States patents, sent frve. A Landsomaly

| bounid Reforence Book, gilt edges, contelns WO pages

and many engravings and tables tmportant 1o every pat«
enteo and mechanleo, and (s s vseful handbook of refer-
ence for everybody. Price 25 conts, malled froe.

Address
MUNN & €0,
Publishers SCLENTIFIO Annucu
“ 47 Park Row, N. ¥,
BRANCH OFFICE-Comer of ¥ snd T Btroots,
th\n‘mn. D, C,
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Steam Pump Works.
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CHARLES B, HARDICK,
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BROOKLYN, N Y,
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Brayton Ready Motor -

It has no boller, Is safe, economienl, started by any
ome In one minute, ooCupies muall space, and gives an
wnsurpassed steady, reflable power. Addres»

Penna, Ready Motor Co.,
132 N. 3d St P Ilndrlphla. Pa.,
'l‘llR NEW FIFTY r\nl.x AR DACK GEAR, S I I\\.

MTING FOOT LATHE. Send for Circulars to
Qinetnnati, Ohlo

A and oan
g In wmall jobe.

POST & CO

DICKINSON'S
ACUUSTABLE DIAMOND TOOL

and ~aapod Diamond Carbon Pomts, Indispensable for

Trusing Rmery Wheels, Grindstones, Hardeped Steol
and Paper Calender Rollers, Driling, Vlaning, Moulding,

and sawing stone. J. DICKINSON, 6 Nassau B N Y.

EABBISO"T’S .M.I.I.Lﬁ

= Grand Medalat Centennial.

Rx:.‘._'ﬂ Tlozelzg xm. Btazdand Grisding XN,

Cleszer Grisder asd Dolter, For all oy hn.vu wetor dey,

ol ‘lfnt I' l‘-l Patit of burry steme and Lrva.

Yand For baone y or light power,
10,000 [ operation,

Grind 13 bwbels per hour,

Thickest Fresck burr -l

WARRANTED.

Eagle Anvils

sy
Retail at 9 Cents per Pound.

Facr AxD Honx ov BEST CAST STEEL They are the

ONLY Anvils that ar WARRANTED, '|'ln". o

potter than all others and much cheaper.
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AIR COMPRESSORS

MANUFACTURED BY. e, eiouRockDaite G
SEND FOR PAMPHL[T. FITCHB URG MASS

l‘\' Oct. )

Durable, Effective,
and
Will not Slip.
Mapnufactured and for Sale by

W. VP Duncan & Co., Bellofomo. Pa.

Investigate tho merits of The lllu-lr ated
A[‘ FNTS Woekly before determining upon your
T v work for this fall and winter. The com-

tination for this season surpasses anything heretofore
attempted. Terms sent free on application.  Address
(II\\ CLUCAS & CO., 14 Warren St,, N. Y.

BARNES

Foot Power
MACHINERY.

iesevel nroraies
1 INVALUABLE MACHINES
for Mechanics and Amateurs
Also Paney Woods and Designs
Send for 43 page Ilustrated Cata-
logue, Free.
i W. F. £ JOHN BARNES,
RoCcKroun,
Winoebago Co., Tlis

Wood-Worlnng Machmery

Patent Scroll Saws and Band Saws a Speclalty. OVER |

8D MACHINES IN USE. Modal at (lnrlnn-ll Incus-
|uu.l

Exposition. Agents in all large of
CORDESMAN EGAN KOO, M tn CQincinnatl, O

Pive Pirst-Class New Boilers at Half Price.

Tho above-named Bollers were sold last season for
Prico now complete, $1,M0.  The Bollers are 3 in

2,200

Dia., 'h{l long, with steam and mud droms and oonneo-

tﬁlum for same.
c.

Fine fronts, com- :mlm safoty ralve,
NOBLE & HALL, Erio, Pa.

Deuble dischange ipou
Adjustable babhin h ron
Salid’ u"-‘!hu!l)g burre.

even mm{nn- th thow of doudl
cable ibe price, an
S

CHLORIDE OF CALCIUM.

Fifty tun- for Sale in lots to suit.

RANSOME, 10 Bush Street, San l-‘mnclam ('nl

s Patentos and Sala Manufsetures.
H yrand Ahn—l, NEW MAVEN, CONN,

AGENTS. 50 Poveryed Coavoeitum:

* Send for Ciroular to

FISHER & NORRIS, Trenton, N. J.

(Mole Manufeturers in l'nllul Statows.)

PORTLAND CEMENT

ROMAN & KEENR'S. For Walks, Clstorns, Foundn-
tions, Stablos, Collnrs, Bridgos, Hos \':.ln Hrowoerios, ote
l(umll Ilh: nts for Proe Ilnul Trentine on Comonts,

, MEUOITANT & C0,, 10 South St Now York,

MAcmms-rs' TooLS.

NEW AND IMPROVED PATTEINS
gond for now Hustrated catuloguo

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACTURING CO
Now n'(-n. Cox

| HARTFORD

. STEAM BOILER
Inspection & Insurance

COMPANY.

V. B. FRANELIN, V. Pres't.  J. I ALLEN, Pres
J. B. PIERCE, S&'7.

are the largest in the United States. They mako Burr
Millstones, Portable Mills, Smut Machines, Packers, Mill |
Pioks, Water Wheels, Pulleys and Gearing, »p‘unlly
adapted to tiour mills.” Send for catalogue.

| TO0GA
| 1D TRIC MILLS—For gri

J T. \O\ l'..“ ‘0\ Bufalo, N. Y.

HI‘I 8 I ATENT UNIVERSAL ECCEN-
inding Bones, Ores, Sand, Old
Guanos, 0il Cake, h‘«l ('r-m.
(urn and Cob, Tobacco, Snuff, Sugar, Salts, Roots,
Spices, Cofifee, Cocounut, Fiaxseed, Asbestos, Mica,
c., and whatever cannot be ground by other mills.

Crucibles, Fire Clay,

f.\'.m for Paints, Printers' Inks, Pasto Blacking, ete.
:J(lu.\' W. THOMSON, successor 10 JAMES B J.\ll-

!
|

DUS'corner of White and Elm Sts. New York.

THIS NEW

ELASTIC TRUSS

' Hzaaa Pad &iSering from all othery, o
cap-sbape, with Belf-Adjusring Ball
in center, adapts Itaelf to all posi.
tioas ofthe body, while the ball ia
the cop presses back the In-
person
. Witk
light presurs the Hernis o beld
seourely day and night, and s radieal cure cortaio. It is esay,
durable and cheap, Bent by mail,  Clronlars free.
ECOLESTO 'rnués CO., Marshall, Mich.

Foo I mwrn TENONING MACHINES FOR SALE
A 8. O, HILLS, 51 Cortlandt 8t., Now York.

CHAMPION

SAFETY

ELEVATORS.

Has PAT. FRICTION PULLEYS, AN AUTOMATIO BTOP, A
STRONG IRON FRAME, A SAFETY PLATFORM, AND I8
MADE IN & FPIRST Crass MAxXxen, AT VERY Low
RATES, 3Y D, FRISBIE &k CO., Npw A VEY, COXN,

TO INVENTORS

AND MANUFACTURERS

FOLLOWS &£ BATE, Manchester, England, ardware
and Machinery Merchants, are prepared 1o buy Ameri-
l‘lnf;‘.)f“Ifnr Caah, u:l 10 nct ax Rolo Wholesalo Acrnln.

(LLEBRATED FOOT LATHES.

Foot Power, RBack.geared Borew
| xasihien, Benal) Trand . Fower Slan.
ers for Metal, Swmall Goar Cuttery, |
Ellde-rests, Ball Machine for Lathen,
Foor Beroll Saws, Nght and heavy,
Foot Clroular Baws. Just the artie es
2}( 'tm-h-)un or Artisans lllzh)y
O mendded = '
Lllnk-‘ur‘ end for \llusrated
<M. BALDWIX, Laconia, N, ¥

Dayton. Carmxm Pumip.
'I'::zxv:"n! PUMEF 1N THE MARKET DisioNED
& ‘-Tur‘n:nm OTED BEFRECIALLY yoR BorLen
Are Pumping water st 9 ¥ Xo Dead
ters. Tho Stexm Valve s ;bln' sha :‘,\ ~l'w:
Mentieal 10 the slide vuive of & “tram Fn.
gl‘;:.jl-:tn;oﬂvn‘n. mothon fromm s onm
o « - reguisted 1o st eTeporsiion
"emping Beturns from e
m"‘.."..u"y n em Heating Ap-
W™ Send for Qlresiar

Smith, Vaile & Co,

DAYTOX. oo,

GEORGE C. HICKS & ©
Baltimore, Md. »

CLAY BETORTS TILES, M1
B Terra Cotta Pipes of all -uu SR RRICKS, A

Pond’s Tools.

’::uglne Lathes, Planors, Drills, &e,
pd for Catalogue. DAVID W. OXD, § "
LUCIUS W, POND, Wore water, .'l-.-.m“. a8

.y

LeCOUNT'S PATENT

Machinists’ Tools.

REODUCED l'lul')m

| Tow Oakum lla.’:.'nv‘.i. o
Iave

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The eclebmated Greene Varfable Cut-Off Engine, Lowe's
Patont Tubular and Floe Botlers, Plain Slide Valvo Sta.
tionary, Holsting, and Portable BEngines. Bollers of all
Kinds. Stemm Pamps, Mill Gearing, Shafting, &¢.  Sik
Hlax, and He m|~3luhlm .
\lumunrmnn«. » Machin

Agentits for the New
It's Tools, for Judwm' OF CTTMR v- ll'n
Sturtevant Hlowers, and Differen : ~Miocks
WAREROOMS. 55 LIBERTY ‘“(l I‘T \D\\ YORK
\\!'llh" PATERSON, NEW JENSEY

A5000 WORKING,
S Macrmeny.

Wondworih Planers
Daniels & Dimension
sl Waood Workers, Rand o\ < I
HeSaws, Rippiog, Figing &
Culting Saws, Mol
»

\
hines, W

| e & Machinery for Fay

1nr.“lu~rlAA. ] ]

Frices redoond 1o sult (he Uimes,

Puperion s any 1o wes,

~h'('oml Hand Machinery for anu

Lot Jron Dogs. 3502 In o % m
lﬂiullu . - - - 200

" Sweel * 3810 7in, ry
= todin |H,,

lrv-nkaH]m . Ie lw-:- Clam .|».,- View h.,.
D’Amdlnv\hndnh Ae. Bend for 5 tost Vrice List
LE COUNT, Bouth Norwalk, Coun

The Machinery and Tools of the Ution Steam Bngine

Co., vomprising a lurge sssortmont of Mach) e 'y and |

Tools Tor Mae Ivlln Shops, Doller ke |
P Forge ¥)
Founiry, &¢ Also n Tull Hine of Pattorns for l'.-n.:;:'
and Statiomary Eagnes, Pulloys, angors, &«
For catalogue and prioe Dt addross

AMES ¥ MANN, Uliea, ¥. Y

l' Valves |

NEW YORK STATE REFOUMATORY
ELMIRA, N. Y., Doc. Tth, 56

PROPOSALS

are invited until 1st January, 1577, at noon, for an o
and two () bollers to be d(-l;nrvmv:l and set m‘- at the
formatory, upon foundations to be furnished by llu-
Stat ollows :

o s, with automatic variable cut-off, gov
11 L i B I8 1, fiy-wheel, 3 Inch turned face gt

"’I‘..

Botlers, and state eartiest dato for ¢ elivery.
Z. R BROCKWAY

four (0 tnoh flues.
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NOYE'S MILL FURNISHING WORKS.

| new volume was ¢

THE TANITE CO.,
STROUDSBURG, PA.
EMERY WHEELS AND CRINDERS.

GO, PLACE, Gen'l Agent for N. Y. city and Siats,

PUNCHING [roe iuimeds itk writis &

ing

PRESSES PARKER PRESS CO., Middietown,
. . Cunn
| Sehlenkor’s New Machine

Revolving Die.

Sond for Catalogue, giving prices
nnd full doseription,

BOLT
HOWARD IRON WORKS,

CUTTERS. | owaro rmon w

NON-COMBUSTIBLE STEAM BOILER AND PIPE

COVERING

WITH *AIRSPACEY IM"“(D\’RMPNT.
Savon 10t0 20 por cant, CILALMIRE BIENCE €O,
Foot K. 0 St N. Y.1 122 N. 2 Bt.. . h.uln.ho.
PUC'S IMPROYED

PATENT ELEVATOR BUCKET
FOI. BREWERE, FLOUR MILLS, GIRAIN ELEVA.
TORS, SUGAR REFINERS, k.

These buckets are made of the best char.
@ conl stamping tron, and are warmnted to
outwoear six of the “OLD STYLE MUCK BT
The cost Is sbout the same. Addross

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

Tube Cleaners [, Jove Bl

TIONAL Breey Tune CLeANER Co., nu}' h&, N. Y.

Working Models

And Exporimontal \larhlm- Meotal or Wood, uum- to
order by J.F. WE \)'ll. &2 Center N N.Y.

EUREEKA LATHE

Price, Wood Bed, - -~ r
Iron Bed, - - - - - L
EUREEKA MANUFACTURING COJ)
171 DEVONSHIRE 8T, BOSTON, MASS,

or THE

SCIENTIFIC AMERICAN

For 1877,

THE MOST POPULAR SCIENTIFIC PAPER IN
THE WORLD.

THIRTY-SECOND TEAR.
VOLUME XXXVI.—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the sixth day of January, 1§77, a
ed. It will contl to be the
aim of the publishers to render the contents of the

| new volume more attractive and useful than any of It

s cach 15 11, long, @ Inches tn Glatseter, comtati- |

General .\'uy-ﬂ'uftmhn.'. ;

28 Week In your own town. Terms and it
S"" froe. li. HALLETT & CO., I'o nlr:ncf‘)(‘;:::r

, SAFETY HOISTING

Machinery.

UTIP\ llll()\a & CO,, No. 38 Rroadway, Now York

* Amsler's Polae Planimeter,

For mochunlonlly caloulating the contonts of o ph-( of
ground. P'rice, 8. Send for Catologue.

W. ¥, MoALLISTER,
TR (‘lm-lnnl Streot, Philadelphia,
DAMI'ER

REGULATORS BE S T uﬁ?(’u‘xﬂhﬁm

Ml TOLL & Kezen, “ oLy II'A\ 8, DA ok

MBORTANT mn_ Al.l, mnmnﬂnmn AND
e . . ONCHY Nuerk's Wa telw
: m“ " fme lh-lvrlnr pable of necuratoly oon.
rolling th N af n watohman or patrolman st the

) | W declded In my favor
0 | have bosn commeneed nanlnat lmlulmumr & l o, for -In'-‘ﬂ.

Aifferant -lnmuu- n! his hoat, Sond fo
" T olroular
g, l.'.‘lll” (RK OX D70, Boston, Mass
Ve nnllnu-ln-l hnouser of Yv'\ull
June W, 15

Ing, contrary (o thy order f

af the Court
clooks Infringing on !
noounting to Jaw, DENCIPASS

Parsons usl
will be ch‘.lll u:l?

prodocessors
To the Mechanic and Manvfacturer.

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

TERMS OF SUBSCRIFTION,

Ono copy of the Scomxrore Axmucax will bo sent
for one year, 12 numbers, POSTAGE PREPAID, to any
subscriber in the United States or Canada, on recelpt of
three dollare and fiwenty centz by the pablishers,

One extra copy of the Sciextore Axenseas will be
supplied grotis for every dud of five sulscriders at $3.90
or six coples for $1650 without extra copy.
Postage free,

cach ;

Aposals must give fall ""‘"5“"" of Engine ang | ¥he Sclentitic American Supplement,

A woekly paper, uniform in slze with the Scuewmine
Axxmicax, bnt a distinet publication, 1t contains work-
ing drawings of enginecring works, and claborate trea-
tises on every brauch of Science and Mechanics, by
eminent writers, at home and abroad. An (lustrated
cover protects the handsomely peinted sheets, Price,
£5.00 per anunm,  Single coples 10 conts,

One copy «f the Soexrorio Asoaucax and one copy o
the Bomxririe AMEmicAx Surenmomt will be sent for
one year, postnge propald, to any subseriber (o the
United Statos or Cannda, on recolpt of seven Dollare by
the publishers, -

The safest way to remit (n by PostalOrder, Diraft, of
Expross. Money carefully placed Inslde of envelopes,
socurvly sealod, and carcfully addressed, soldom goes
astray ; but i ot the sender's risk, Address all letiers
and make all orders, drmfts, ote,, payable to

MUNN & CO,.,

47 PARK ROW, NEW YORK.

e —

YHE * Sclontific American* ted wi
l R\RI'J;)IINRO‘I&L‘O‘BINE" Ew

bard Str,, Philladelphia, and 59 Gold 8t,, New
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m IUI!.DIIOO NI m rmcn EXPOSITION.

The proparatory arrangements for the international expo-
sition, to be held in Parls in 1878, are already in o forward
condition, The bullding will, as in 1867, be erccted in the
Ohnmp de Mars, and will cover the entire extont of that eele-
brated parade ground, reaching from the Ecole Militaire to
the river Seine, at the bridge of Jena. Leaving the main
exposition building, and crossing the bridge, we enter the
Trocadero, an aornamental garden of great beauty, which
forms one of the greatest attractions of the renowned Baois de
Boulogne,

Qur lustration gives an admirable view of the Trocadero
ns it will appear in the summer of 1878, the artist having
stood on the bridge of Jena while making his sketeh.  Sov-
ornl subsidiary buildings and offices will be erectod in the
gardons; and a grand central hall for fétes, ceremoninl oo-
s casions, ote., will stand in the middle of the further end, on
) the higher gronnd towards the Bois de Boulogne.  The two
crescent-shaped side structures, which, ns will be seen, are
10 be of great extent, will be devoted to the historieal collec-
tions of pictures, contemporary paintings being exhibited
elsowhere, The fountain and cascade will be very attractive
features, and will show how artistically the French arrange
the water displays which ornament so many of their parks,
gardens, and other public resorts.

The cascade is 160 feet wide, falling in several descents to
a lake, from which the different parks and shrubberies will
be watered. The palace of the Trocadero is, from ono pa-
vilion to the other, about 1,830 feet in length, the pavilionsa
i at the extremities being connected with the great central

rotunda, from the foot of which flows the cascade, by gal-
. leries forming segments of asemicircle, Inthegreat hall of
' the rotunda, an immense organ s to be placed, and concerts
I will be given on the grandest scale. It has a large parterre,
' two rows of boxes, and above all an amphitheater, and will
| soat 8,000 people. Round the concert room outside, giving
| ncoess to the boxes, are double galleries, closed from the
|

weather, and affording to promenaders a splendid view of
the city. On either sido are peristyles opening on the Place
du Trocadero on the side of the Bois du Boulogne. Above
. them are the offices of the managers and committees; they
! also serve as vestibules to the two great curved galleries that
run from the central rotunda to the pavilions. These gal-
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leris are in & succession of halls; before each is n light,
covered portico, running the whole length.

From all parts of Paris will be visible the two Immoense
towers, 260 feet in height, flanking the Trocadero, A flight
of seventeen broad steps conducts to the palace, before the
portico of which a wide terrncoe stretches from one ex-
tremity to theother. The principal entrance is at the middle,
and at ench end are two immense domes in iron and glass,
surmounted by lanterns and flagstaffs. The gardens stretch
on either side of the fagade between the palace and the
avenues, and contain a number of small buildings, kiosks,
model farms, cottages, cafés, greenhouses, and the like.
The center is left unoccupied for the better convenience of
spectators,

The architects in charge of this important feature of the
exposition are MM. Davioud and Bourdais.

This is the first 1llustration of a series which we intend to
publish, showing all the features of this great exposition,
which will be the largest that the world has ever seen.
Although the opening will not take place for the next sixteen
months, the demands for space are already pouring in, and
intending exhibitors should at once begin making their
armngements.  The rapidly increasing export of American
machinery to Europe, notably stationary steam engines, in
which manufacture the United States has no competitor,
glves additional importance to the Paris Exposition; and we
hope that our manufacturers and inventors will sustain the
national credit for ingenuity and practical skill.  The regu-
Intions as to forwarding exhibits were published on page 861
of our volume XXXV,

Dt

A Gilgantiec Time Plece.

The monster clock by Messrs, E. Dent & Co., London, for
the Crystal Palace, which has been in course of erection
during the past six months at the south end of the building,
I8 now completed and in working order. This clock is
almost a counterpart of the great Westminster clock (which
was built by the same firm), with the exception of the strik-
ing and chiming apparatus, and the dial is the largest ever
yet constructed, being 40 feet in diameter, or nearly 1,300
square feet in area. The diameter of the Westminster clock
is but 23 feet. The hands, with their counterpoises, weigh
nearly a quarter of a ton; the minute hand measures 19 feet
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in length, and moves § Inch at every beat of the pendulum.
The distance travelled by the point of the minute hand Is
nearly four miles o woek. During seventeen days of obser-

vation the variation was cight seconds only.
— ) e
To Obtaln the True Meridian,

In all of the recent works on surveying, it will be found
that Alioth, the first star In the handle of the Dipper, Is des-
ignated us being directly opposite the pole from Polaris, the
north star. There was a time when such was the case, but
now it is far from being correct.

The first published account of this method which we have
been able to find is in & revised edition of Abel Flint's work
on surveying, published in 1838, which states that this
method was communiecated to the compiler, with permission
to publish, by Moses Warren, of Lyme, Conn. It appears
that this mode of reckoning had been in ude among surveyors
for some time previously; but we have not been able to find
by whom or when it originated.

In 1800, Alioth was opposite Polaris ; but a retrograde
movement of the latter, of about twenty seconds a year, has
caused Alioth to be, at the present time, twenty-five minutes
ahead, and brings Mizar, the second star in the bandle, with-
in five minutes of being opposite; so that, in fifteen years
more, Mizar will be exactly opposite. Polarisis on the meri-
dian twenty-five minutes after Alioth has passed the perpen-
dicular, and five minutes before Mizar reaches it. 0.

[We republish this article, in consequence of some errors
in the previous insertion of it.—Eps.]

Steam Street Sweeper.

The Third Avenue Railway Company, New York city, has
lately put into use a steam sweeping machine which per-
forms the work of removing the snow from the street tracks
with much success. The machine resembles in appearance
an ordinary box freight car. Under each end of the car
is a revolving brush, which extends obliquely across the
track, and capable of being raised or lowered as required, by
an attendant within. The car is drawn by horses, but the
brushes are worked by steam power. As the machine moves
along, the horses on a walk, the snow is lifted into the airin
large quantities, by the powerful brushes, and falls in grace
ful cascades upon one side of the track, forming a contin-
uons windrow.

THE FRENCH EXPOSITION OF 1878 —THE TROCADERO,
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| THE PREVERTION OP cmmu, PBOPAOATION

In discussing the scientific troatment of criminals and Kin-
dred toples, the BOMENTIFIO AMERIOAN has long insisted that
the safety of the socin) order demands o different treatment
of the criminnl classes than has hitherto prevailed.  The vin.

| dictive method, the Brst resort in all rude communities, has
| evergwhere resulted In failure.

The severest punishiments,

tho most throatening of decrees against wrong doing, have
never yot beon able to diminish, muc h less suppress, crime.

A# o renction ngafnst legal harsh-
noss, the sontimental treatmont of eriminnls arose, The
roformation of the eriminal, not the vindictive punishment of
him, boenme the watchword,  Crime was regarded asn pure Iy
moral disenso, to be cured by moral agencies, with only o

much soverity and restrnint as might bo necesdary (o propare |

tho subfect for the medioine, and securo his continued trent-
mont.  This method has succesdod bettor than the first,
whorever it has been thoroughly and consistently earried out;
wtill 1t has failed utterly wherover the time of treatment hos
beon arbitrarily Hmited, as it generally I8, and in all coses
whero the eriminal tendency ix the result of low organization
or horeditary taint.  And it is open to the very scrious objec-
tlon that it makes the eriminal class, us a whole, an unneees-
sarily heavy burden upon the honest and law-abiding. Tt
puta the State in the attitude of an nffectionato but unjust
mother, who sacrifices the rights of her woll behaved ehildren
upon the altar of her morbid affection for the ** black sheep "
of her little flock.  As a possible and more promising third
course, our proposition yas to sink the idea of vengeance in
the treatment of eriminals, and all the suggestions of senti-
mentality as well.  The eriminal is not a devil-possessed
mongter to be destroyad, or in any way made the subject of
vindictive or warning penalties; no more is hea saint under a
cloud, to be coddled and cherished and lelped on to heaven.
He is simply an ill born or ill bred organization, more or
Society
may be really more to blame than the eriminal for his crimi-
nal condition; nevertheless, the safety of the whole makes it
necessary that he should be restrained from the exercise of
his evil propensities, and still more that he should not be suf-
fered to transmit his vicious organization to other genera-

| tions. And in justice to the lnw-abiding, the means adopted

for the securing of these ends should be so simple and direct
that the inevitable burden of crime should not he needlessly
exaggerated.

IHow the Intter result can best be secured, it is not our pur-
pose to consider here, our attention being just now drawn to
the more important element of the problem, the prevention
of eriminal propagation.  We are glad to see that the novel
and sufficiently radical position taken by the SciexTIFIC
AMERICAN, in the article entitled ““The Generation of the
Wicked,” is having its effect in the right quarter, that is,
among scientifie men who will ultimately have this great re-
form to carry out. The moment the public comes to under-
stand the- enormous importance of heredity in this and in
other directions, there will be a stop, we fancy, to the sui-
cidal care that is now taken in so-many guarters to insure the

perpetuation and survival of the worst.

In the closing pages of his instructive survey of what
American zoologists have done toward the development of
the doctrine of evolution, read before the American Associa-
tion for the Advancement of Science at Buffalo, and pub-

- | lished in the Popular Science Montily, Professor Morse reviews

the evidences of man’s primitive e¢haracter—‘“an array of

- | facts which irresistibly point to man’s common origin with

animals directly below us "—and remarks that only the densest
blindness can fail to recognze the bearing of such grave
and suggestive facts. “ The dreadful outrages which shock
us from time to time in the public prints,” he continues, ““are
not instigated by an evil spirit, but are outbursts of thesame
savage nature which found more frequent expression years
ago, and which are gtill present in the lower races to-day.

.| When the study of heredity reveals the fact that even the

nature of vagabondage is perpetuated, when the surprising
revelations of Margaret, mother of criminals, from whose
loins nearly a thonsand criminals have thus far been tmaced,

are considered, common sense will ultimately recognize that
the imprisonment of a criminal for ten or twenty years isnot

& simply to punish him, or relieve the public of his lawless
of | acts, but to restrain him from perpetuating his kind. No

sudden revulsion of feelings and amended ways is to purify
the taint; but he is to bo quarantined in just the same way
that a case of plague might be, that his kind may not in-
crease. With theso plain facts thoroughly understood, men

or | high in anthority must find some other excuse for the exer-

cise of their pardoning power, and other reasons be given for

of
helr allowing so large a proportion of criminals to go free.”

We have discussed this whole matter at length already,
« | and our readers know how little we are disposed to trust to
" | the saving influence of perpetusl imprisonment for the pre-
vention of eriminal propagation. The stream of tendency
that works for unrighteousncas—the dark side of Matthew
Armold's divinity—must be stopped at its souroe, so far as it
lies in the power of man to doit. The pestilent flood of
criminal entailment must be dried up absolutely: not tempo-
rarily suppressed, and loft at the merey of any magistrate to
lot loose again at any moment. In other words, the surgeon,
not the parson or the turnkey, is the proper man to deal with
the matter,

If the criminal 18 in debt to society, let him be confined til)
the wrong done hus been repnlred snd the debt paid by hard

labhor. len if he be so far reformed (o character lbll the
| public safety is not endpogered by his being at Hberty, lor
him go free—on this sole condition, however, that he has
' been physically debarred from tainting generations yet 1o be,
| This act of justice to the future should be, indeed, the first
stop taken in the treatment of all eriminals, more especially
those in which the crime is a symptom of tainted blood.

After that, let strict justice to the present unite with senti-
ment and religion to make the most and best of the perverted

e | Indend, violence has usually been met with violence: sothat | organization in hand.
fllm provalence of orime ling, na i rule, been in direct ratio lu
S5 the severdty of the law,

———— e —

THE GEOGRAPHICAL DISTRIBUTION OF ANIMALS,

Mr. Alfred Russell Wallace shares with Mr. Darwin the
honor of developing the natural selection theory in its pres
ont form. He conceived his theory of the origin of species,
as he himself says, “ before T had the least notion of the seope
and nature of Mr. Durwin's labors,” and he reached his con-
clusions simultancously. FHe differs, however, from Mr,
Darwin in the very important item of the derivation of man,
holding that the doetrine of natural selection is not sufficient

{10 explain the transition from the anthropoid ape to man,
[ and that it requires the co-operating agency of some higher

cnuse,

that of Mr. Darwin, is scancely of less importance. While the
lntter naturalist has spent his life studying the hidden char-

| neteristics of animal life, and so evolving a history of all

living beings ab initio, Mr. Wallace has chiefly devoted him-
self to the investigation of the external part of animal exis-
tence ; and by dint of personal labor of great magnitude,
he has rendered to Science services of inestimable value, It
is not our purpose here to enterinto Mr. Wallace's biography
ns n scientist, any further than is necessary (o estimate the
foundation upon which his latest and greatest work has been
reared. From an early period of his life he has been an in-
defatigable explorer. Inthe primeval forests of the Amazon
and the islands of the Malayan Archipelago, he bas spent
vears; his collections of specimens of birds and insects are
remarkably large, and thus his knowledge is not that of the
closet naturalist, but has been gained dircetly from the study
of Nature herself. The geographical distribution of animals
has been the subject of his researches for several years past,
and the results thercof are embodied in the voluminouse
work which he has lately published. To understand the
Dbasis of the investigation, we may briefly follow the author
through his introductory summary of his subject: “It iss
fact,” he says, “ within the experience of most persons, that
the various species of most animals are not uniformly dis-
posed over the surface of the country.” If we wish to find
certain birds, or insects even, in ourown vicinity, we search
for them in particular places; then, as we travel, we con-
stantly meet new species, and lose sight of old ones ; and if
we progress far enough, we shall find the creatures peculiar
to our own district replaced by an entirely new set. We
have thus witnessed a double change. First, in our own
neighborhood, animals appeared or disappeared according as
the =oil, vegetation, etc., suited them, or the reverse. But as
we got further awny, we began to find (second) that localities,
very similar to those we had left, were inhabited by a some-
what different set of species, and this difference mcreased
with distance, notwithstanding that almost identicsl external
conditions might be often met with. The first class of

is a local, the other a geographical phenomenon. The whole
arca over which a particular animal is found may consist of
any number of stations, but rarely of more than one habitat.
Again, of the new animals we meet in our travels, some are
very much like those we leave at home, others are totally
dissimilar. The first series are examples of what are termed
representative species, the second of distinct groups or types
of animals. The one represents a recent comparative moxi-
fication and an origin in or near the locality where it occurs;
the other is the result of very ancient changes, both organic
and inorganic.

It has commonly been believed that the manner in which
the various kinds of animals are dispersed over the globe is
almost wholly due to diversities of climate snd of vegeta-
tion. Thus the arctic regions are chamcterized by white
bears, reindeer, walruses, etc., and the tropics by elephants,
peacocks, ete.; but it has been found that this explanation is
altogether insufficient, and it is now known that countries
exceedingly similar in climate and all physical features may
yet have very distinet animal populations. Thus the equa-
torial parts of Africa and South America are similarin cli-

mate, and both are covered by t farests; yet the
apes, leopards, and elephants of the WWW
hensile-tailed monkeys, jaguars, and ~in the other.
Again, if we examine closely the of animals in

any extensive region, we find that differen though closely
allied, upedcamof}enfound on opposite dﬁlornyeon-
siderablo barrier to their migration. Mountai mm

form eflective bu-r!m, and the
strictly determine in most pnmot
many species,

Naturalists now beliove that, bymnla'm' da-
rolopmmtormm QW d
from those which p : This n
place very slowly, and

The fiddd of labor of Mr. Wallace, while differing from

changes is that of stations; the second that of habitats. One.
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nimals upon the several parts of
product of all these wonderful
Anorganic nature.”  Hence the

udy of animals which are the oldest and
most permanent features of the earth's surface, and which
the newest; and may show us the existence of continents,
. beneath the ocean, which have left no record save

etahle productions, which have migrated

is ton extended 1o admit of its com-
thin the limits here at our disposal; but the
convey a general idea of his theory, and pre-
for other articles, wherein we shall consider

of the case, the chances are that the fire will occur while the
building is occupied. Owing to the combustible nature of
the stage and its appliances, the fire is certain to be sudden
and fierce, and the smoke exceedingly pungent and suffocat-
ing. The sharp awakening of the spectators from the un-
real life of the play to the real terrors of death by fire takes
them at & serious disadvantage. The imagination, excited
by the play, leaps st once to the extremity of fear, and the
condition of panic is almost inevitable. Nothing short of
the conviction that escape is casy and sure, and not always
that, will prevent a headlong rush for the door. In such a
rush some are sure to fall, thus adding to the unavoidable
confusion and delsy. Converging streams of excited people,
narrow stairways, and sudden turns invariably result in in.
creasing the falls, crushes, and fatal hindrances, whenever
haste is : ordanger imminent; so that passage ways
‘which would be ample under ordinary circumstances are
altogether inndequate in case of panic.

These conditions are as apparent before a disaster comes
as after. They are elemants of danger in public assembly
rooms, which the builder should take into account and pro-
vide against as carefully as against unstable walls or insuffi.
cient supports. Not to do so is simply criminal. Yet how
few are the public halls in New York in which they have
been guarded against! How many theaters and concert halls
have we in which a disaster, as terr:ble as the one in
Brooklyn, is quite impossible?

Now that public feeling is aroused on this pont, it is to be
hoped that the discussion will not end until practical measures
of precaution have been secured, by legislative action or
otherwise,

It is but a few years since a cathedral in South America
was ascene of horror as fearful as that in the Brooklyn Theater,
In how many of our costly churches would any panic
stricken congregation fare any better under like conditions?
In how many could the audience escape, in case an explo-
~ uion of gas or other cause should give rise to a sudden fire in
~ the lobby? Very often theie isbut one means of exit from
~ the body of the church, and very rarely is there more than
» one from the galleries. Our theaters and concert halls are,
. as arule, still worse in their construction. The new hall on

~ Fifth avenus is perbaps a fair type of such mantraps. From
~ the capacious gallery there is absolutely no outlet except to
l. the front, where Lwo narrow stairways converge in a narrow

~ hall into which the outlets of the main hall open. Thus
i half a dozex streams of people pour in cross currents into a
~ space which would be packed in case of a rush so that escape

p from It would be all but impeossible, and out of which there

i8 no passage except down other stairways, badly placed and
insufficient for easy exit even when there is no pressure
from bohind. Should a fire breakout on that side of the
house, the trap would be especially deadly. Those in the
galleries would have absolutely no way of escape, while for
those in the body of the hall the chances would be anything
but cheering. The hall of the Young Men's Christian As-
socistion Building and others that might be named are Jittle,
if any, better provided with easy outlets.

The ancients did better. They made their theaters of solid
earth and masonry, practically fireproof. In course of time
we modorns may learn to do likewise, but we fear that such
wise and costly precautions for public safety are not to be
looked for yet awhile. The most that we canvxpect is the
adoption of simple means already at hand for lessening the
danger of fire and for facilitating the escape of audiences
when the inevitable time of danger arrives, Among them not
the least important are these, and the public should rest with
nothing less, namely: That there be provided a sufficient
supply of fire extinguishers in all places of popular resort.
That the passage ways from every assembly room should be
numerous and ample, so that escape may bo easy, even should
one or more of the ways be blocked by fire or otherwise.

That the outlets of the passage ways be easily opened from
within, and so placed as to be readily accessible from every
part of the hall.

That each goueral division of the andience have its inde-
pendent eans of exit.

That an incombustible curtain be hung so that it will drop
hetween the audience and the stage, in any case of fire in that
part of the building.

That all stairways leading from galleries or other parts of
the suditorinm be broad and free from sudden turns,

Ny o . . -
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dangors, might be further lessened by dividing the stairways
into lanes by means of stout hand rails, which would keep
the living currents from side thrusts and general obstruction.
Had these safeguards or anything like them existed in the
Brooklyn theater, the disaster thero could never have oc-
curred. Its ropetition elsewhere should at once be made
Impossible by thoir adoption everywhere, so far as may be
demanded fn each particular case, I
—— it — — — —
A MUTUAL DISSEOTION AND DECAPITATION SOCIETY. |

=

the ingenious npplk;;llun of the foregoing to the practice of

colored photo-dithography, ns invented by MAM. Cros, Du
Hauron, and others, and which has of late been successfully
experimented upon in Parle.  Of the various colors of the

spectrum, red, yellow, and blue have been regarded as fun-
damental, becsuse from them, by mechunical mixtures of
pigments, the other colors can all be compounded. The

| premises are correct, but the conclusion is wrong, as the

Iatest experiments prove that red, groen, and viclet-blue are
the color sensations of the simplest nature. For the pur-

8 ; Shed. the ‘strangs mutoal , | poses of the present explanation, however, it will suffice to
made byu:;::‘:ec::l:c physicians o? P:::. to uc:,mr{::"regud the colors first mentioned as the bakes of all natural
that each would provide that his body nhould.bc delivered, !huea. and, therefore, by suitable superpositions of tints and

after doath, to his fellow membors for purposes of dissection.
It now appears that many well known French medical men
and scientists have joined in a similar agreement, and a
socioty has been organized, and a constitution has been
adopted which is quite a curiosity in its way. The docu-
ment recites that ** the subscribers, convinced that the in-
tellectual future of humanity depends entirely upon the more

or lesa exact notlons which are possessed concerning the |
cerebral functions and the localization of the different facul-
ties,” agree upon the following propositions:

The physiological study of psychology, that is to say, the
dotermination of the relation existing between a special
function and some corresponding clearly circumseribed por-
tion of the brain, is still very incomplote. Obscrvation, to
be fruitful, should he made upon the encephaia of individuals
belonging to the cultivated classes: in other words, of per-
sons who have become well known as savants, literary men,
politicians, etc. In such cases, where the life of the person
has in part been before the public, it is believed that the
comparative study of the healthy convolutions and the facul-
ties In action, will lead to valuable positive knowledge. In
the interest of public health and of the longevity of posterity,
the society thinks that it is greatly to be desired that the
practice of making post mortem examinations be rendered
more general, and that families should keep records of the
results of autopsies of their deceased members, in order to
guide their medical advisers in treating the living.

The formal part of the constitution is as follows: “ The
subscribers, considering that the best way of conquering
prejudice is to set the example, organize themselves into a
society on the following basis: Article 1. Each member, re-
solyed to contribute to the double object, scientific and hu-
manitarian, above detailed, agrees that his autopsy shall
t=ke place. Article 2. In order to remove any obstacle to
the execution of his desire, which may be brought forward
after death, he will leave (written by himself in duplicate,
and confided to responsible persons who “shall accept the
pious duty of respecting it) the following testament: ‘I, the
undersigned, desire and wish that, after my death, my
autopsy may take place, in order that the discovery of vices
of conformation, or the hereditary maladies to which they
may give rise, may serve as a guide to the proper means for
opposing their development in my descendants. 1 desire
especially that my body be utilized to the profit of the sci-
entific idea that I have pursued during my life. To this end
I bequeath my corpse, notably my brain and skull, to the
laboratory of anthropology, where it will be utilized in any
suitable wsy not opposed to the provisions herein stated.
The parts of my body remaining unutilized will be buried or
disposed of in the following manner:'" Here a blank occurs
for the testator to specify his predilections as regards crema-
tion,burial, etec. Then comes a long list of physicians, and
the information that people wishing to join may address Dr.
Condercan, 5 rue Marsollier, Paris.

The institution seems to be a new kind of mutual admira-
tion society, or rather an association for the cheap supply of
posthumous fame. A person has only to becomes momber
to be assured that after death some inquisitive scientist,
mousing around his brain, will probably discover that he!
might have been a great author or a great general, if l|i~;
genius had had but the opportunity, Inventors of perpetual |
motions and Keely motors, scouted during life by an unappre- |
ciative world, will, through their encephala under the hands
of the anatomist, demonstrate that the mental possibilitios of
vast discovery wore in them, oven if the sordid and materinl
practical partion of the same were absent.  Finely developed
convolutions, unimpaired gray matter, and absence of |
adipose deposit will bo all that Is necessary to place the
Slades and the Homes, and the myrind other vietims of the
*“ seoffors and unbeliovors,” in o high seat in this neorological
leglon of honor.

—_— et —

COLORED PHOTO-LITHOGRAFHS BY COLOR-BLIND
CAMERAS,

In our recent article on color blindness, we explained the
simple expedient of spectacles of colored glass, whereby

persons afficted with the above defeet In vision might coun-
ternct it deceptive Influence.  The glass, according to Its
color, cuts off from the retina certain rays.  Thus red glass
stops out all but the red and orange rays; yellow glass ex
tinguishes the purple rays, and so on, through the different
hues of the medium, the latter In overy case belog thus |
opaque to some part of the spectrum. It follows, conversely, |
that, by the aid of colored glass, our eyes being perfect, we |
cnn put ourselves in the same condition ns n color-Wlind |
person; and in the article referred to, we noted various cases
where such tempomry color blindness might be beneficially |
rosorted to

The reader has only to bear in mind the analogy between

I shades of red, yellow, and blue, we may reproduce the natural

colors of any image, just as they appear on the ground glass
screen in the camera. We ueed only, in fact, supply our
camera with colored spectacles to effect this result.

Suppose that, first, a green glass is placed between the lens
and object to be photographed. Glass of this color, while
allowing blue and yellow rays to pass, stops all the red raya.

' Hence the image on the ground glass sercen in the Instru-
' ment will be destitute of red, and for the same reason a sen-

sitive plate interposed will be unaffected at whefever the red
rays would strike, were the green glass absent; and at such
points, therefore, the negative will be transparent. A posi-
tive, taken in the ordinary way from this negative, would
therefore exhibit in black only the red portions of the object,
and it would resemble the proof from a chromo-lithogrupher's
stone used for printing a part of a picture in a certain color.

Similarly, an orange glass would cut off all the blue rays,
and a violet glass would annul the yellow rays, and with
each of the glasses, the above process being repeated, would
yield positives showing respectively only the parts in blue
and in yellow on the original. At first sight it is not clear
how the actual whites and blacks would, in the above way,
be provided for, and made to appear in their relative pro-
portions and values on the final proof. The rays of white
Nght emanating from the white parts of the model traverse,
of course, the three colored glasses, each in turn becoming
tinted more or less with the hues of the glasses, but keeping,
nevertheless, a photogenic action. This action will be indi-
cated on each negative by opacities, which, on the mono-
chromic positive proofs, will be represented by transparent
portions. Therefore, when the three monochromic proofs
are superposed, as below described, on a sheet of white paper,
the latter will show through wherever there is transparence.
The blavks, on the other hand, will be indicated on the nega-
tives by transparent places, and hence at such points the
color of each positive will appear at maximum intensity. But
the superposition of the three colors (those below being seen
through those above) will, by their combination form black.

The nctual operation of superposing the three positives,
as described by M. E. Dumoulin, in La Nafure, is quite
simple. Photo-lithograph may be resorted to to pre-
pare stones for printing from in the nsual way on the
white sheet. The chief difficulty with which the above de-
scribed process had to contend was that of shortening the
posing period. When the orange glass was before the lens,
this period was extremely long, despite the fact that the col-
lodion was strongly bromidized. It has since been found
that coralline, mixed with the collodion, greatly diminishes
the necessary time of exposure, as this substance possesses
the property of communicating to the collodion an especial
sensitiveness to red and green rays.  Chlorophyll has, how-
ever, lately been substituted for coralline, and the alkaline
development for the ordinary process, by which means the
period of exposure under the orange glass has been shortened
from several hours 1o a few minntes

—

Spirit Lace,

Wo are greatly indebted to a correspondent for a speci-
men of laco which, he informs us, was ** materialized " at
a recent spiritualistic séance. We have long desired to ex
amine some of these marvellons productions of the elect,
hoping thereby to acquire a knowledge of some of the
phenomena not ““known to our philosophy.” It s with
the greater regret, therefore, that we perceive that the
spirits have not improved upon the goods manufactured
by base mortals, and that the filmy cloud wreaths, out of
which this veil was undoubtedly formed, are capable of
no better materinlization than as a cheap quality of tulle,
stifened with unspiritual British gum. The only thing
about the fabric which savors of the spiritualistic is that
it is of the variety of lace commonly known as ** illusion.

- —
Alvohol and Cold,

At a meeting given to the Good Templars of the English
rretic expedition, Mr. William Malley, of the Alert, in relat-
ing hiv uxperionces, sald that, among the few men who es-
caped sourvy, and did any sledging worthy of notice, wore

| four teototallors, who enjoyed perfect immunity from all

sickness, establishing beyond the shadow of doubt that the
intense cold of the polar regions could be well endured with-

Lot stimulants,

e r—
Tatense Light for Taking Photographs,

A very brilliant, perfectly white, and very actinic light,
which may be used for taking photographs, is produced as
follows : Place some perfectly dry, powdered nitre in a sult-
able clay vessel, and in a cavity made in the middle of the
powder place a pioce of phosphorus snd ignite it.  While It
burna,the nitro melts and a quantity of oxygen gos s given

Perbaps the risk of jams and fulls, with thelr attendant the photographic camers and the human eye to understand | off, producing an intonse light,
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THE RECENT ARCTIC EXFEDITION.

We 5o recently published & description of the achieve-
ments of the British Arctic Expedition, under Captain Nares,
that any ropetition of the account is unnecessary. We are
now, however, in possession of the Caplain’s Journal of the
voyage, and the following extracts from it will serve fo ex-
plain why tho two ships, provided with every necessary
equipment and fully manned, were unable to proceed further
toward the pole, ond will also show the futility of the open
polar sea theory,  After fully
deseribing the route taken by
the ships, and the geography
of the explored rogion, Cap-
tain Naros states that it was
found that, “* owing to the
absence of land trending to
the northward, the polar pack
not being navigable, no ship
could be carried north on
cither side of Smith's Sound
beyond the position we had
lready attained; and also
that from any attainable posi-
tion in Smith's Sound, it was
impossible to advance nearer
the pole by sledges. The only
object, therefore, to bo gained
by the expedition remaining
in the vicinity for another
season would be toextend the
exploration of the shores of
Grant Land to the southwest-
ward, and Greenland to the
northeastward and castward ;
but as with the resources
of the expedition I could not
hope to advance more than
about fifty miles beyond the
positions already attained on
those coasts, and, morcover,
although the crew were rapid-
Iy recovering from the disease

“ Although we had frequent cvidence of strong winds
prevailing in Robeson Channel, the weather at our winter

quarters wos remnrkably enlm; indeed, wo may be sald to

and conducted by Commander Markham as to keep up the j

pleased interest of all for the wheole period.  The health nf‘
the officers and crew, with only one exception, Wis most ex- |
cellent; and the habitable deck ne (lr.\' ns is luumih].- in these
regions, in o ship, without an extraordinary expenditure of
conl,

equator, can so far escape the effect of the central heat as to
bo covered with perpetual ice.
We publish three excellent engravings, selected from the

| London Graphic, the first showing the method employed in

outting » way through the ice. In many places, the ice was
blasted with gunpowder, and the picces removed from the
ship's course by manual Inbor, as shown in our engraving,
Captain Nares shows that this was a work of some magni.
tude,

“In Robeson Channel prop.
er, except where the cliffs
- rise precipitously from the
| sen, the shore line i8 fronted
nt a few paces distance by o
nearly continusus raggod.
topped ice wall from fifteen
to thirty five feet high. But
on leaving Robegon Channel
the const line loses ita steep
character, and the heavy lce
is stranded at a distance of
100 to 200 yards from the
shore, forming a fringe of de-
tnched masses of ice from
f twonty feet toupwards of six-
| ty feet in height above water,
The avernge measurement of
the ice in thickness ns it float-
ed Is eighty feet.,”

Our second engraving shows
an incident in the sledge trav-
elling which did such good
work in acbhieving the highest
known latitudes. ** Comman-
der A. H. Markham, with
Lieutenants A.A. C. Parr and
W. H. May under kis orders,
started on September 25, 1875,
with three sledges, to estab-
lish a depot of provisions as
far in advance tothe north-
1 westward as possible. Lieu-
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which had attacked them,
they would certainly be un-
fit for employment on ¢x-
tended sledge parties next year, I decided that the expedi-
tion should return to England as soon as the ice broke up
and relzased the ships. On July 31, after considerable labor
to clear away a passage through the barrier of floe bergs,
which bad so well protected us during the winter, we suc-
ceeded during a strong southwest wind in rounding Cape
Rawson and entering Robeson Channel on our return voy-
e

gflnolhcr member of the expedition says: “If we have not
yet learned the way to the North Pole, we have at any rate
found out for certain what is nof the way. We have demon-

strated the open polar sca to be o myth; we have shown that
the Smith Sound route, af-
fording no continuous land
to the northward, is not the
route by which the highest
latitudes will ultimately be
gained; and we have traced
the real difficulty of arctic
exploration to its true and
final source, and proved that,
until some way can be dis-
covered which opens out a
totally different description of
ice from that encountered by
our present expedition north
of latitude 83°, no amount of
strength, or skill, or daring
will suffice to overpass the
barriers which Nature has set
up around the pole.”

A good idea of the magni-
tude of the labor and the se-
verity of the climate which
lay before the expedition may
be formed from the following
extract from Caplain Nares'
journal:

““The long arctic winter,
with 1ts unparalleled intensity
and duration of darkness, :
produced by an absence of 7
sunlight for 142 days, was Wi I \
passed on board with much 1 :’V i
cheerfulness and  content- (e |
ment; the time, in reality, i al
passed with great rapidity;
and in January, when the
first glimmering increase in the midday twilight began to
lengthen sensibly day by day, the want of light was searcely
noticeable by any one; and not until the sun actually re.
turned on the 18t of March, did wo in any way roalize the in-
tense darkness wo must have expericnced for no long a pe-
riod.  On five evenings in the weck o school, formed on the

Jower declc, under Commander Markham nnd several of the
officers, was well attendod, cach Thursday being devoted to
lectures, songs In character, and readings, with occasional
theatrical representations: the whole o sdmirably arrauged

have wintered on the border of a Pacific Sea. The prevail-
ing wind was from the westward; we never experienced any
easterly winds: it always blew off the land. Had it not been
for the intervening calms, the persistent westerly winds
might have been well calied a trade wind. On only two days
were we prevented by the wind and accompanying snow-
drift from taking exercise outside of the ship. This quiet
state of the atmosphere was productive of the severest cold
ever experienced in the arctic regions. During February mer-
cury remained frozen for fifteen consecutive days; a south-
westerly gale, lasting four days, then brought warmer weath-
er; immediately the wind fell, cold weather returned, and

l‘ho mereury remained frozen for a further period of fifteen
days,

In spite of this most disconrnging raport, fusther expedi-
tions are already belng talked of ; but wo think llmt.v tﬁey will
ferve more to demonstrate man's endurance and perseve-
rance than to achieve the wished-for result,  But that the
open polar sea should vanish from our books on geograph
without any explanation seems incredible; and it is to bi
hoped that some physieist will show us how a point on the

carth's surface, twenty-six miles nearer the center than the

=) tenant P. Aldrich left four

days previously with two

lightly equipped dog sledges
to pioneer the road round Cape Joseph Henry for thelarger
party. He returned on board on October 5, after an absence
of thirteen days, having, accompanied by Adam Agyles,
on September 27 (from the summit of a mountain 2,000
feet high, situated in latitude 82° 48" north, somewhat further
north than the most northern latitude attained by our most
gallant predecessor, Sir Edward Parry, in his celebrated boat
journey towards the north pole), discovered land extending to
the northwestward for a distance of sixty miles, to latitude
83° 7', with lofty mountains in the interior to the southward.
No land was sighted to the northward. On October 14, two
days after the sun had left us for its long winter's absence,
Commander Markham’s par-
ty returned after a journey of
nineteen days, having, with
very severe labor,succeeded in
placing a depot of provisions
inlatitude 82° 44 north, and of
tracing the const line nearly
two miles further north, thus
reaching the exact Iatitude at-
tained by Sir Edward Parry.
Tdespatched Licutenant Raw-
son to again attempt to open
communication between the
two vessels, He was ab-
sent from the 2d to the 12th
of Octaber, returning unsuc-
cessful on the latterday, hav-
ing found his road again
stopped by unsafe ice within
a distance of nine miles of the
ship, During these autumn
sledging journeys, with the
temperature ranging betwees
15" above and 22° below zero,
the heavy labor, hardships,
and discomforts inseparable
from arctic travelling were
much greater than those usu.
ully experienced.  Out of the
northern party of twenty-one
moen and three officers, seven
men and one officer roturned
to the ship budly frostbitten,
three of these so severcly o8
to render amputation neces:
sary, the patients being con:
fined to their beds for the greater part of the winter."

The engraving gives a view of part of the road southwards
towards where the Discovery was lying. The only place
where sledges could get along was between the steep, Snow-
covered cliffs caten out by sea ice, and the hummocks forced
up on the shore.  Abrupt declivitics of from 20 to 80 feet
wore common, The sledge shown in the engraving is loaded
with pemmican for a depot close to the ship. For a regular
sledge pafty, it would, of course, beladen with tent, bags,
gooklng goar, ote. NG
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T ———————




fwrl,

”!‘9.(

-5" v

S S K

oo s

g 1 the most interesting ever pub-
the long invostigated question of po-
o sea of anclent fco lying be-
and the pole ftself, und any
. s the pole must traversoit, For want

‘Captain Nares called this frozen desert the

" or sea of old ice, to distinguish it from
the breaking up and shifting of the floes in spring, the con-
sequent formation of new ** one season's " ice, and the incur-

may judge from the engraving how far the existence of an
open polar sea may be calcuiated upon for purposes of navi-
gation. The big block of ice in front is perhaps fifty or
sixty feet high; while the frozen mass beyond is by no
means as smooth as it looks in the engraving, and may be
shortly described as a wilderness of ice rocks, of every vari-
ety in form and size, matted together by patches of drifted
snow. At a point about two miles south of the Alert's win-
ter quarters, where Robeson Channel begins to widen out
and its shores to retreat westward and eastward, the ice
was found to assume quite a diffcren character from that
which had been observed in lower latitudes. Its massive
hummocks and extended floes were clearly the product of a
distinet region, and had been formed, not in narrow chan-
nels und under comparatively sheltered headlands, but in the
broad expanse of the polar ocean.

BY G. F. HACHENNENG, M. D.

A change in the weather is almost always preceded by a
change in the humidity of the air, and frequently these
chunges may occur without materinlly affecting atmospherio
pressure,  Consequently, n sensitive hygrometer is more re-
liable to prognosticate chunges in the weather than a barom-
oter, The psychrometer, commonly known as the ““ dry and

wet bulb thermometer,” an instrument in use by the Signal !

Corps, U. B, A., is readily influenced by any changes in the
humidity in the air; but practically it is of little use in pre-
dicting changes in the weather, From an experiment made
on board a Spanish ship of war, many years ago, where a
single stem of pine wood, glued to another piecesof firm
wood, was used in testing the humidity of the air, I was led
to invent a hygrometer, which appears to meet all the require-
ments of an instrument of that kind; for not only by its indi-
cations is the degree of humidity in the air accurately given,
but we are_often able to prognosticate changes in the
weather.

The instrument is represented by Fig. 1.« a « are three
upright strips of wood, J¢ by 1 inch, and 2:¢ feet long. The
wurrow left hund side of ench picce is faced with u thin strip
of cedar, 14 of an inch thick, with the grain running length-
wise, Each piece consists of thisstrip of cedar, glued to

thoroughly seasoned white pine, with the grain running |’

trunsversely to that of the cedar,  The middle plece is o few
inches longer than the other two, in order to recelve the
lever, b, which is attached to index hand, e. dd reprosont
the degrees of the instrument, 1 inch to each degree.  Zero
(0) stands in the middle of the scale, and is the dividing line
between wet and dry,  Each side Is divided into 20 de

grees, showing the degres of aridity on the one sido und of

humidity on the other, The three pieces, @ a «, uro unitud
above with round nails by abrace, ¢ o.  The nails of the two
outer pieces work in slots cut perpendicularly,  The plocos,
@ a a, are accurately fittod at the bottom Into n plece of
plank, with screw holes at the end, 7 /. in order to fuston It
agalnst tho wall. At g, the Index hand, o, is likowiso fast-
ened to the wall in & manner to give free action, both to the
hand itself and to the lever, 4, There is u freo jolnt between
the index hand and the lever, J Is an apparatus attached to
the Index hand to register the action of the instrament. K
I8 blank card fastenod agalnst the wall,

L is o part of an ordinary lead ponc ), held by un oblong
slot attached to the index hand ; und o ring to receive the
pevell s attached over the opening of the slot, Near the
polnt of the peacil s o notoh to receive o small motallic ball,
M, suspended by u thread. The end of the pencil is per

Scientific Qmerican.

forated to receive a thread, to which s attached ball N, and
it is fustened at . This ball keeps the pencil in contact with
the card,

It will be pereeived that, by the least motion of the index
hand, cither way, the pencil will make {tw murk on the card;
and s the pressure on the peneil by the ball, M, is down-
ward, it will not take the same line twice. This part of the
register s adjusted, from time to timo, s it may be neces-
sary; It may be once a day, or once a week, nccording to the

changes in the weather,
In preparing the wood for the construction of this instru-

THE PALZEOCRYSTIC SEA.

ment, both the pine and the cedar must be carefully aned.
The pine should be placed in a warm oven, and care taken
not to impair the texture of the wood by too great heat,
When thus dried, it is dressed and cut crosswise, and the
pieces accurately glued to the cedar. The pine will absorb
sufficient water out of the glue to warp it considerably.
This warp is taken out by another drying process. When
the pieces are perfectly straight, they are fastened to a strip
of plank, as stated above. The instrument should be fast-
ened against a firm wall in a dry, shady place out of doors,
and in the following manner: Draw two perpendicular

e T 2
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lines on the wall, one to correspond to the middle lne of
the middle plece, @, and the other to the zero line on the
scale.  The instrument is fastened to the wall to correspond
with theso lines, However, If there i uny curvature left in
the pleces, # a a, an allowance on the scale must be made for
it. (The ropresentation of the registering part is entirely
out of proportion with the rest of the instrument).

The immediate operation of this instrument is neither ac-
curate nor satisfaotory, owing, in part, to the molsture which

the wood alworbs from the glue, and to its not yet having
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rocolvod the hygrometrical temperature, 8o to speak, of the

alr. But after it Las assumed [ts normal sction, it becomes
oxceodingly sensitive to any change in the air, Its modus
operandi v :  As the humidity of the air increases, the pine
absorbs molsture, which swells it, and causes a curvature of
the three pleces; the degree of the curvature gives us, on the
scales, the degree of the humidity in the air. 'When the air
becomes arid, the pine expels its molsture and shrinks,
throwing its curvature in the opposite direction, in propor-
tion to the degree of the aridity. The reading of the probabil-
Ities of the weather by the use of this instrument depends not

always upon the degree of the dry and wet on the scales,
but on the manner in which the index hand moves, through
the period of a day or so. Sometimes there is a tidal wave,
either of aridity or humidity, that may influence the instru-
ment for a brief time to several degrees, after which it will
take its former position; but if from this, or any other posi-
tion, it should persistently move either way, to wet or dry,
we may conclude as to the probable state of the weather for
the coming night or the next day with certainty. Thisis so
invariably the case that it may rain, or be cloudy, and the
weather may appear altogether unsettled, and the index hand
may point to 16° wet; but should the hand slowly work its
way to zero, notwithstanding all the signs unfavorable for
clear weather, even those of the barometer itself, we can
safely calculate on immediate fair weather.

This instrument might be made much smaller and portable,
and utilized for various purposes, suchas testing the damp-
ness of rooms, cellars, and public buildings.

In developing my hygrometer, I constructed an instru-
ment partly represented by Fig. 2, where I took advantage
of the atomic changesin the wood, and effected an adynamic
rotary motion. The force was casily made accumulative to
an extent to produce a ceaseless motion. Had I not pointed
out the secret of this perpetual motion, and had I befogged
the apparatus with a mechanical complication, I might have
been amused, for a brief time, with the reception that the
solution of this ““mechanical impossibility " would have re-
ceived, for but few would have taken that row of sticks for
my source of power. The power created by this instrument
is not that of a ceaseless strain, but, as the foree is from two
opposite directions applied to the wheel, it is interrupted in
its nuture.

Round Mountain, Texns.

Sulphur for Scarlet Feover.
Dr. Henry Pigeon writes to the London LZancef as follows:
| *“The marvellous success which has attended my treatment
of scarlet fever by sulphur induces me to let my medical
brethren know of my plan, so that they may be able to ap:
ply the same remedy without delay. Al the cases in which
I used it were very well marked, and the epidermis on the

arms in cach cose came away like the skin of o sunke. The
.fn"m\‘hlg was the exact treatment followed In each ocuso:
Thoroughly anoint the patient twice daily with sulphur oint
| ment; give five to ten grains of sulphur in a littlo jam three
| times aday.  Sufficient sulphur was burned, twice daily (on
| coals on n shovel), to fill the room with the fumes, and, of
| course, wiw thoroughly inhaled by the patient. Under this
modeof trestment cach case improved immediately, and none
were over vight days in making s complote recovery, and I
firmly boliove in onch it was provented from spreading by
the trentmont adopted.  One case was In o large school, Hav-
ing had a large experience ln soarlet fever last yoar and this,
I feel some confiderce in my own judgment, and I am of
opinion that the very mildest cases I ever saw do not do half
50 well us bad cases do by the sulphur treatment and as fur
s [ ean judge, sulpbur Is as noar a specific for searlet fever
us possible,
. -—

Mansrox's Porranue Gaxa Baw Mivr,—In our {lus.
trated article on the above maching, In No, 1, current vol-
ume, an error ocourred in the sceldental omissdon of a0 in
the number of feot sawn por day of 10 hours. The figure
should be 20,000, and obviously not 2,000, as stated, which
would be rather slow sawing.
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Communications,

Patent OfMoe Requiremonts in Relssue Cases,

1Y the Biditor of the Scientific American:

In last wook's Official Gazette you will notice u ruling
on a motlon 1o rescind that part of rule 63 whioh requires
an applicant for relssue to place on the ﬂlg. at his own

a cortiflod abstract of title, If the Commissioner
would append to his deelslons even an abstruot, showlng the
points or ling of argument pursued by counsgl, the decisions
themselves would be more intotdgiblo.  Tn this case but Ilul'o 1
can bo gathored from the declsion. excopt the Commissioner's
opinion upon tae question, the argmaents In favor of which |
are entirely unknown,  This fmposition of an extra tax in
reissue casos is one of thoso arbitmary exactions which now
and then crop out in the administrtion of the Patent Ofice,
having their origin apparently in a dosire to introduce some-
thing now, without apocial regard to s utility or lawfuluess,
Tho statute provides that, for cortain specified reasons, a
patentee may reissuo his patent. "' The Commissioners shall,
on the st rrender of such patent, and the payment of the duty
required %y law, cause & now patent ®  * o be issued,” eto., |
(sec. 4910, The duty required by law is £30, but the Com- |
missioner refuses oven to send an application to the Examiner
until ho has paid into the Patent Office another duty, to wit, '
the price of a certified abetract of title. This is n subject of
importance to patentees, not only because it involves an ad.
ditional and uncertaln expense, but because the same prin
ciple will justify possibly grouter impositions. I hope this
Jetter may awaken attention to the question,

Tho points of my argument are a8 follows:

1. The Examiners are bound to take unotice of all the
rocords of the Patent Oftlce, and the record of assignments
forms a part of these. Thero is no more reason why the ap-
plicant should furnish the Exsminer with copies of these
records than of any others: patents, for instance, upon which
his claim may be rejected. |

2. There is no suthority in the Commissioner to make such |
arule. He is only pormitted to make rules and regulations
“pot inconsistent with law” (statute, 8. 489, title XI).

8. There is no value In the abstract after it is obtained, be-
cause it shows nothing as to unrecorded transfers, |
4. The applicant is obliged to make oath as to the residence
of the title. That s the latest and best evidence of the facts |
sutlicient for every purpose, in o reissue as much as in an
original application. As the Commissioner says, if this state-
ment should prove to be untrue, the patent issued under it
would be defective. Well, does the Patent Office ever guar-
antee the validity of the patents issued? The Commissioner
further says that certain evidence of title is necessary to
show to whom the relssue should go, and that the fee paid
for the abstract is the price of this evidence; yet he admits
that he cannot be impeached for issuing u patent to an im-
proper party. Now, the rule amounts to just this: The Com-
missioner rules out the oath of the only cumpetent witness,
and requires at his expense a piece of testimony which is of |
uo value as proof, and refuses to forward the application '
until the coffers of the Patent Office are enriched to an extent
beyond the fee prescribed by law. It is easy to see that the
patentee knows whether be has made assignments or not.
Supposing he swears that he has not, why should not the
officers test that statement by the record of the Office ss much
as bis other statement (both under oath), that be was the first
to invent the combination, etc.? But suppose the applica-
tion is made in frsud. He assigns to-day and asks a reissue
to-morrow, swearing that be has not assigned.  Would a cer- |

tified abstract help the Office to any information as to that?

This tax is an imposition, pure and simple. It has no pur- !
Pose, nor any use except to swell the receipts of the Patent
Office, which are too large without it; and it ought sum-
marily to be abolished.

Carbolic Acld for Whooping Cough,
To the Editor of the Scientific American :

An item in your issue of December 23, 1876, relating to
the application of the vapor of carbolic acid, by Dr. Lee,
of London, for whooping cough, recalls a similar applica-
tion made for my children in the winter and spring of 1573.
Two little girls returned from school with bard coughs.
During the night following they received small doses of
various cough medicines, but without apparent effect; they
coughed incessantly. The next day we learned that they had
been exposed to whooy ing cough at school, and that they
probably had it. That night, as our waunl remedies ha:i.
failed, it occurred to me that possibly some relief mizht hci
obtained by their inhaling the vapor of carbolic acid. So, |
when the children were in bed, we evaporated, over the gas |
in their bedroom, a very weak solution of the ucld for about |
fifteen or twenty minutes. The effect was magical. The
charucter of the cough was from that time changed. There |
was no hard conghing that night.  The children had a light
cough, which continued during the usual term of whooping |
cough, but it was without the ** whoop," save in one or two
instances, and without any special distress, sickness, or dis. |
comfort. Three other ohildren took the cough at this time, |
and were treated in the same way, with the same result

In these instances » taspoonful of s strong solution of car.
bolic acid crytals and glycerin wis well mixed in a quart of
water. From one 1o two gills of this weak solution was
evaporated slowly over the gas (in the room where the chil.
dren were IMP or st play), with doors und windows Closed,
twice dally. R

Now York city.

\
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‘AlAllll.l:II-.ﬂl for thoe Mechanical Trisection of an | when dismonds cannot be obtained or are unavallable, To
l ‘

Angle,

= 1v the Bditor oy the Scientific American :
.

This device conuists of u palr of compound compasses of
four logs, 80 conneoted by lovers that in every position of the
compasses the second leg will bisect the angle formed by the
first and third logs, while at the same time the third leg will
bisoct the aogle formoed by the second and fourth; thus the
angle formed by the first und fourth legs will be trisected,

InFlg. 1,0 G, 0 I, O 1 and O K are the legs of the !

compnssos, A 1, CE, B I% and D I are connecting rods or
lovers, pivoted nt A, 13, O, and D, united by pivots at E and
I°, snd moving (o slots upon the lega O Wand O 1 In the
trianglos OA Band OCE, O A = 00, ABE=CE andO
B is common,  Honeo the angle G O I = the angle H O L,
In Uke manner, the angle H O I = the augle [O K. Thus
the throe angles nre oqual,

Make tho sides, O G and O K, coinclde with the given
angle,  Murk tho points, H and 1, and H O and T O,

This construction suggests o method of trisecting the angle
by means of two puirs of parallel rulers (Fig. 2).  Lay off

q
Fig.2

0O A = 0 D; and with the same radius and A and D as cen-
ters, draw two arcs.  The point E, of the line O H, will be
found on one arc, and point F, of the line O I, on the other
arc. Drivepinsat O, A, and D. Bring the inner edges of
the paralel rulers L M N P against the pins at A and O.
In like manner, bring the inner edges of the parallel rulers
QR, ST, ngainst the pins st Oand D. Then keeping.the
rulers aguinst the pins, move them around until L P inter-
sects Q T on ove of the arcs, and M N intersects R S on the
other arc. Then diaw lines along Q T and M N, and the
angle will be trisected. It will be seen that L Pand R Salso
intersect cach other on the line besecting the given angle
—a fact which will serve as an additional guide in bringing
the rulers into position.  Completing the pamllelograms O A
E C and OD F B, ux seett in the first figure, the proof is
the same, Warrex HoLpex,
- e —— —————
An Instrument for Trisecting an Angle,

To the Bditor of the Scientific American ;

T bave constructed an instrument for trisecting angles.
You will understand it at first sight. In the annexed figure,
the triangles 123and 28 4 being isosceles, the angle 2 1 3,
orits equal, doe,= fabe

The manner of using the instrument is a. follows:—Let
a be be the angle to be trisected.  Produce the side b « towards

o. Apply the side marked O of the instrument to a b, as in the
figare; hold it tight with one hand, and. with the other, bring
the end of the side A to touch be produced. Place a rule
ngninst the side A, and, the Instrument being withdrawn, deo
may be dmwn.

A slight addition to the Instrument would transform it into
one for finding either the square or the square root of a
number, D. Marre

— O
Cotting Glass Bottles,
To the Editor of the S~ientific American

It is often desirabile for experimental purposes to cut glass

bottles (o form jars, or to cut lurge glss tubes into sections,

|do it readily and neatly, it is only necessary 1o provide o
| wire of from 1§ to & inch diameter, and bend it to conform
| to the curvature of the bottle or tube to be cut, so that it ex.
| tends over about half the circumference. The bottle or tube
Is seratehed with o file, or otherwise marked; and the wire iy
beated to o low red or black heat, and placed under it, yy
shown In the engraving, and the bottle is slowly rotated
through a partinl revolution alternately towsnrd the right and

left, until the glass cracks along the line of the wire, when
the rotary motlon is continued, but more in one direction
| than the other, until the erack makes a complete circuit.

A convenient way of cutting or breaking glass tubes of
small dismeter, having thick sides, is to make a nick in one
side with a file, and place the thumbs close together on the
| tube opposite the nick, with the nails in contact with each
other, Pressure is then exerted on the tube with the thumbs,
and at the same time the tube is pulled lengthwise, when it
will break with o smooth, square fracture. A single nick is
better than o mark around the tube. D. M.,

Brooklyn, N. Y.

R e e
Smoky Chimneys,
To the Editor of the Scientific American:

Of the various remedies for smoky chimneys, I have never
seen o more satisfactory one than that represented by the en-
graving. The chimney from which the sketch was taken
was an eight inch square flue, straight and vertical from
cellar to top, some thirty-two feet in height. The draught had
always been sluggish except in brisk weather, and various
sheet iron concerns had been tried with indifferent success.
The other day a few of the top courses of bricks were re-
moved and reluid as shown in diangram. Instead of the eight

inch square flue out of the top, seven or eight 2x2 inch open-
ings were left in each of the four sides, making an aggregate
area of opening laterally of about 120 square inches instead
of sixty-four out of the top. A plate of slate, A, with a
three inch opening in its center, covers the top, having &
course or two of brick above it to keep it down. A single
soapstone or cast iron cap with u small opening in the center
would probably be preferuble to the slate and brick. The
draught is now all right.

Worcester, Maoss, F G. Woonpwanrp.

THE DEATH OF COMMODORE VANDERBILT,

After u tedious illness of several months, during the greater
part of which time his demise was daily, if not hourly, ex-
pected, Commodore Vanderbilt died on Javuary 4. He had
reached the advaneed age of 83 years, retaining a wonderful
physical power, the strength of which was clearly shown in
his long resistence to the ravages of a wasting and painful
disease,

Cornelius H. Vanderbilt was born on Staten Island, N. Y.,
in 1794 His father was o small farmer, in fair cicumstances;
but the family was large, and Cornelius, being the eldest son,

found bimself compelled to rely upon his own efforts for sup-
_port before be was fairly seventeen years of age. The elder
| Vanderbilt, in order to transport his produce to New York,
I had established o ferry between the city and Staten Island.
| After his death, Cornelius, having carned sufticient mooey (0
“buy a boat, became a boatman, and carried passengers over
|lhe same route for eighteen cents n trip. By close
“economy, he saved enough to buy a larger vessel, ;
he possessed the best boat in the harbor.  Thus Iy
derbilt’s connection with public transportation;
owner of the single little craft, he rose to be the
power of deets of magmficent vessels
“wealthiest ratlronds in the country,
soon added; then he bought a schoc
coasting trade; and finally, in his twen

because, with his natuml soun
aoumamg.pmmlk



~For twelve years ho remained fn
during which time the litigation be-
\ip companies was bitter and continuous,

«d to resort to expedients of every kind to
s Interests.  Finally, in 1829, he deemed
d; and refusing command of the whole

mu”dwﬂ y of his own. The tirst one he constructed
was tho famous Caroline, used by Canadian rioters in 1887,
in u disturbance which involved sn lnvasion of American
territory, and occasioned a vexatious international dispute be-
tween England and this country.  During the next twenty

‘He built steamboat after steamboat, and established oppo-
sition lines on the Hudson and on Long Island Sound.  He
built bandsomer and fuster boats thun those on the regular

ing competent men to work for him, pald them well, and
kopt them in their places. His vesscls were constructed un.
der his immediate supervision and from lis own plans.  He
patronized foundries where machinery could be made in ac- |
condance with his own ideas.  He never insured a vessel; but |
used 10 say: “Good vessels and good commanders are the best
kind of insumuce; If corporations cun make money in the
insurance business, [ can.” During his long experience bo
never lost u vessel by fire or wreck.

Within  few years after the launch of the Caroline, be
built 38 steamboats.  Then he organized an opposition line of
steamers to California, and another between New Orleans
and Galveston. 1In 1853, he had already become one of the
richest men in the country, and in that year he made his
famous trip to Europe with his family In his own steamer,
the North Star.  On his return, he organized aline of steam-
ers between New York and Havre, France, and built the
magnificent steamer Vanderbilt, st a cost of $800,000. This
vessel he presented to the Government during the war. From
first to last, he owned, wholly or in part, 100 steam vessels;
and in 1857 he begun to sell them and invest in railroad
stocks,

Through Commodore Vanderbilt’s Wall street operations
‘we cannot follow him. He possessed a genius for combina-
tion and organization a tensacity of purpose, which enabled
him to hold on to advantage once gained, rather than risk
anything for the suke of a possible betterment; and he issaid
1o have understood the art of “watering " stock scientifically
better than any man that ever lived. As soon, however, as
he became practically master of the New York Central, Hud-
son River, and Lake Shore and Michigan Southern railroads,
he introduced . of close economy. Trains were
added, depots were built, tracks wore doubled, and the
business of the different roads was developed wherever there
‘was an opportunity. At the same time, judicious retrench-
ment was everywhere carried on.. He erected the great
freight depot and the Grand Central depot in this city, built
the underground railway on Fourth avenue, and constructed
the four-track system on the Hudson River and New York |
Central railroads.  The actual value of the estate which he

owned by Gibbons, on his own terms, he started |

DProve of LMmEnss YAIUG, WHik Lh0se WHLCD attract most al-
tentlon at firet are soonest forgotion,

' INOROANIO OHEMINTHY,

The discovery of the new metal galllum marks an impor-
tant epoch in chemical chronology, not alone on account of
‘lu pecullar properties, its low melting polut, ete,, but more
us belng the first element whoso discovery had been pre-
dited, and thus bringlng loto prominence the slmost forgot-

ton laws Juld down by Mendelejeff several years previously.
[Tllll metal, Its discovery, its spectrum, and otber properties
| have been fully described 1n our columns.

Although gallium is the last brilliant triumph of the spec-
troscope, many of its other achievements have beea of great
' practical value. We described, in our lssue of July 17, 1876,

the use of the spectroscope on the witness stand, in a case of

a vast amount of valuable work in devising methods of de-
‘tecting adulteration, especially in wine, by means of the
absorption spectrs. (See SCIENTIFIC AMERICAN, May 20,

lines, and cut down the fares. Hetook great pains in select- "supposed forgery. Professor H. Vogel, of Berlin, has done |

— E—
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acld works, and is not diftleult of preparation, its price will
1o doubt fall as soon s ft Iy Introduced fnto some practical
use. It now sells for #4 per oz, The researches of Plever-
ling on the organic compounds contuining selenlum prove it
to be, like sulpbur and tellurium, sometimes a diad, and
' often o tetrad.  Tellurium has been brought somewhat into
{ prominence recently by the discovery of large quantities of
it in combination, us usual, with preclous metals, both in
the West and Chill, No use hus yet been devised for it, and
the terrible odor that ity compounds Impart to those expori-
Imenllng with thew bave, perhaps, frightened chemlists who
| delight in social enjoyment. Kastuer advises the use of
grape sugar in the quantitative analysis of telluric com-
pounds. Becker lhas prepared pure tellurium, sod studied
|and described some tellurium compounds, such s (he tar
trate and tri-ethyl-iodide, as o platium compound.

Dr. Vogel has continued his experiments in regard to the
! action of light of different colors upon the bromide of silver.
| Among his many remarkable discoveries, we may bere only
| mention one. A plate coated with bromide of silver and a

1876.) He even adapted it to the detection of some metals of | thin film of naphthaline red was very sensitive to 'ycllow,
the iron group, and more recently to the salts of aluminum ' that very nop-actinic light, provided an excess of mlnt.e of
and magnesium, when in very dilute solutions, bringing to his | silver were employed; if an excess of bromide of potassium
'uld an organie coloring matter, purpurine, the absorption | were used, it was sensitive to blue and violet only. These

spectrum of which is variously modificd by these metals,

:

lTho subject of the detection of blood, even when old and |

dry, by means of the spectroscope, has also been studied by

' Yogel, who poiots out a certain method of distinguishing 1t |

! from indigo, with which some have claimed that it may be
'confounded. It may be here remarked that Struve has ob-
tained from some kinds of meat s substance which also yields
| the same absorption spectrum as blood, from which, how-
ever, it can be distingyished by other reactions. Following
' the path of Professor Vogel, another German, named Wua-
' der, has studied the absorption spectra of different kinds of
'nhnmrlne.includln; the green and violet, as well ss the
'blue. Reimann states that the spectroscope is a good instru-
! ment for the detection of mixtures of coaltar colors. He has
published, in his Fiirder Zeitung, the position of the absorp-
tion bands of several of the best known colors. Thous the
spectroscope seems likely to prove exceedingly useful in or-
ganic chemistry, especially for distinguishing dyestuffs and
| detecting adulterations.

| Many of the rare metals have been carefully studied during
the year, and new properties discovered and new uses devised
for them; and as each in turn becomes more valuable in the
arts, new sources of it are being discovered.  This is strik-

interesting experiments were interrupted by his appointment
as one of the German jury at the Centennial,

The action of water and saline solutions upon copper, &
subject on which very little was previously known, has been
! carefully investigated by T. Carnelley. Dr. A. Wagner has
also examined the action of saline solutions, both hot and
cold, upon tin, copper, zinc, and other metals (See Screx.
TIFIC AMERICAN, p. 205, vol. XXXYV.) Kaiser, who has
investigated the action of sea water on lead, reports that the
lead soon became coated, and was then protected. Balard is
of the opinion that it is the exygen of the air dissolved in
water which causes it to attack lead, even when salts are
present in small quantities

Hardened glass coutinues to attract attention, but little
aew can be said of it. The genemlly received impression is
that it is the familiar phenomenon of the Prince Rupert
drops on a large scale; the gluss, being under tension, some-
' times explodes violently.

In manufacturing chemistry and technology, there is not
much which is radically new to record. Improvements
! rather than revolutions have been the order of the day in in-
organic chemistry. The ammonia soda process is slowly

!gnining headway ; the De Hemptinné sulphuric acid process

ingly true of vanadium—a metal known since 1880, aud yet ' isnot yet in practical operation ; many things are kept as
50 rare as to sell for $300 per ounce—which has found & use | trade secrets, and hence the world knows nothing of them
in the manufacture of aniline black. It is now the subject of [for years. S. Lupton proposes s new method of making
| much study at home and abroad. Gerlund has studied its sul- | nitrogen, namely, by allowing air to bubble through strong
phates; Crow, its tetroxide; Guyard, Rosenstichl, and others, ' aqua ammonia and then passing it over heated copper. The
| its action in producing aniline black; while Dr. I. Walz, of action is continuous and the nitrogen pure, an important
this city, has rendered valuable service by pointing out a new point if it is to be employed for medical purposes. Dr.
source of this metal in our own immediate vicinity—namely, | Steinbrueck states that tuberculosis, in the first and second

In American magnetites, where the quuntity is often quite stages, may be cured by the inhalation of nitrogen.

considerable, sometimes 0.3 per cent.  Mr. C. M. Stillwell,

Organic chemistry has 50 many triumphs to record that

nearl . quantities, in hematites and other secondary won
'y g the greater ested ores.
in w ey PROPEHON SEWRICHS In | Platinum and the metals associsted with It have been the |

3 As a man, Commodore Vunderblit was remarkable for no subject of stufly in France. Boussingault has made it com- '
characteristics outside those already detailed, or apart from | bine with. siticon; as has also Guyard; while Meyer has in'
his busi life. He was almost desti'ute of education and YeStigated its catalytic action, and Zdrawkowitch has devised |

of cultivated tastes. His vast wealth, with the single excep. 2% method of making platinum black. It consists 1n mix: |

tion of the endowment of the Vanderbilt University, i 18 '0getber 16 parts of glycerine and 10 parts caustic potash |

Nushville, Tenn,, was not in any wise devoted to philan- v of specific gmv'ity 108, heating to boiling, and adding 5 parts |

A It was gained, not like the millions of | dilute perchloride of platinum. Among the new alloys pro- |

m“” '" .n"| ) ghtbesu ful exercise of mercantileability, ! posed s one by Schmitte, whieh‘ containg platinum, copper,

or like that of Astor, through the inevitable aceretion of cup- | and tungsten, uzd resembles 18 carat gold.  Daubrée has |

ital produced by time and enbinncement of values, but rather produced an alloy possessing the most lntenso EAEC
through gigantic enterprises involving sharp conflicts with polarity by adding to fused platinum one fourth ita weight
men of scarcely les encrgy, through auducity, through in- ]ot iron. Osmium, lon’g known as l!xe most poisonous nw}-l.

Aomitadls co, and through thrift, That the use to ;hu been found by Déville :‘nq Débray to be the heaviest

whish Mlllo : has been placed has benefited the com. | metal, its density being 22-377 times that of water. Cwsium

munity, there can be no doubt.  Such, bowever, is but the "4 rubidium, the two eldest children of spectroscopic re-

iois

Jeaves is variously estimated, but it probably aggregates iconlinmng the search, found vanadium, but in smaller Wwe must delay a review of them until our next issupe. H.

— -

Novel Method of Ornamenting Furs.

Messrs. Jules and Georges Mathiss, of Paris, France, have
patented through the Scientific American Patent Agency,
November 21, 1876, the application of gold, silver, and other
metallic powders to all kinds of furs, the powders being ap-
plied to the points or ends only of the hairs by means of a
brush or otherwise. The preparation emplo) ed for the pur-
pose is composed of varnish and gold, silver, or other metal-
lic powders, which are well known,

Black furs and others of a dark color may, in this manner,
say the inventors, have a fawn colored and brownish tinge or
luster imparted, which will much improve their appearance
and value. These metallic powders, when mixed with suit
ably colored varnishes, may be applied to white and other
light-colored furs, for producing fancy furs or imitating

natural result of the enterprises necessary to the accumula-
tion of u great fortune.  Mr. Vanderbilt was frugal in his
living, systematic [n his business and recreations, and indus-
trious ut all times,

-

[For the Selwotifio Amorican )
CHEMICAL PROGRESS IN 1876,

The old proverb, that there is nothing new under the sun,
seems quite out of date when we look ut the selentific records
of a year, and especially as we glance over the chemicnl dis.
coveries that bave been made or published (o that brief spnce
of time. Rudolph Wagner, one of the German members of
the Centennial jury on chemistry, alded by a dozen or more
able nssistants, publishes anouslly a brief bt careful abstret
of all that has been sccomplished in chemical technology for
the year. These briof notices fill a volume of over eloven
hundred pages. The amount of chemical work performed In
cach year which does not fall under this title would fill
unother valume of equal size. It is not our intention to un-
dertake the compression into & brief editorial of all the con-
tributions that have been made to chemistry within the year
Just closed, but only to point out a few Interesting facts,
omitting in some cases, perhaps, others quite as important
for want of time and space.  Nor sball we undertske to
arminge them In the order of thelr bmportance, for It Is
sirmugely true that discoveries which seem trifiog often

| search, and rarest of the mre, have been the subject of care-
| ful study by F. Godeffroy, who has determined their atomic

| welghts, besides making a silico-tungstate of each. Thallium,

ulso born of the spectroscope, but most abundant of this class
of bodies, has received the attention of Nietzki, Krausi, and
Muir. The two former were chiefly interested in the prepa-
rution of the metal, the latter of the chlorate. Krausi speaks
| of baving made 28 1bs. of thallium from soot by simply leach.
Ing out, precipitating as chloride, and reducing with zine,
Indinm, the next born, and, excopting gullium, the last, has
| recelved but little attention, except from Professor Cornwall,
who has ehinsod It through all the new blendes he sould lay
bands upon, and with some success, .
Tho mre metals of the earth, corlum, lanthanum, and didy
mium, have been prepared and studied by Hillebrand and Nor-
ton, while Rammelsborg has determined snew the stomle
welghts of eoriom and yitrlum.  Columblum snd tantalum,
fast friends and companioons, bave been examined by Jolly
and Santesson, and some new compounds have been pre
pared,  Zirconlum, titanlum, glucinum, and ursnium have
likewlse received attention,  Selenlum has recently sequired
a new importance from its sensitiveness to light, and Dr.
Siemens has devised an electrical eve that will wink in the
bright sunlight and open in the dark, This peculiar prop.
or'y of selenium promises to be of use in the manufscture of
photometers. It Js the erystalllne form ooly In which the

olectrle conductivity varles with the uminetion. As sel- |

cnium Is found abundantly in the soot of certaln sulphuric

costly varieties of furs.

If it is desired that the ends of the fur fibers shall present
the color of the metal, the impalpable powder Is mixed with
white varnish; but if it is desired to secure s shade or ting
that differs from the metal, the powder is mixed with a
varnish of suitable color.

The fur is first slightly glazed with a flat hair pencil or
brush, so as to impart the desired color to the fiber ends, and
after drying is combed lightly to sepamte the individual
hairs which have been united by the vamish,

: e —
Moedical Speclhmeons,

For rapidly preparing bones and ligaments for museum
purposes, Dr. L. Frederick recommends that, after the soft
parts have been taken away, except the lguments, the pre-
parstion should be washed In water, debydrated by aleohol,
and then plunged into essonce of turpentine.  After two or
three days’ waeceration in this fuid, the skeloton is placed in
the position in which it is desigued to keep it, and dried in
the air.  In drying, the bones and lgaments become beauti-
fully white, and the whiteness Increases as time passes. The
same process gives less satlsfactory results for muscles. For
A parenchymatous organ, on removing it from the turpentine
bath Dr. Frederick plunges it into melted wax or paraflin
during Lalf an hour or two bours, tll the bubbies of turpes-
Une have ceased to pass off. When withdrawn and cooled,
 the plece resembles o wax model, but 1t Is far superior In 1t
wlner detalls; the color of the orgun persists.




38

WATER VELOCIPEDES,

A recent attempt at applying foot power to the propulsion
of a boat was made by the late Crocé-Spinelll, whose experi-
ments were interrupted by the Franco-German war; and the
inventor’s talents were then devoted to the science of aoros-
tation, in experimenting in which he lost his life. M. Jobert
has recently revived the subject, and he exhibited a new river
velocipede at the Maritime Exposition held last year in the
Palais de I' Industrio, Parls, It was composed of two cigar-
shaped floats made of tinned plate, united by a platform of
very light wood, which carried

Scientific Amevican.

u strong twist is thrown in the rubber, E.  Then the machine
is reloased, when it will fly for a considerable distance cither
vertically upward or horizontally, return, and circle about,

the ground.

The principle of the device embodies both the plans whioh,
it is now generally admitted, must underlie the construction
of any successful flving machine—nnmely, the kite and the
m‘n-w.. The scrow drives the machine ahead, and at the
samo time causes the resistance of the air to furnish the com-

until the revolution of its propeller ceases, when it sinks to | price.
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STORM GLASSES AND THEIR INDICATIONS,
Our readers have doubtless noticed in the stores of
& weather indicator, now widely offered for sale at 5 low
It consists of a glass test tube, hermetically
and fastened 1o a piece of wood, #0 that it may be hm‘”
against the wall. A thermometer is often likowise
to the wood. The tube contains u transparent liquid in which
nre needle-like, pearly crystals, which vary greatly in Sppear.
ance, forming sometimes at the bottom, somotimes ot the
middle, and sometimes at the surface of the fluid, gy swhowy
in the nonexed engraving, g g

the seat of the operator.  To the
platform the mechanism was also
attached; and it consisted of n
paddle-wheel, with two cranks
on the axles, with straps for the
feet. Theaction is exactly that
of a terrestrial velocipede, and
therefore requires no further ex-
planation.

To steer the velocipede, a light
rudder is placed in the rear of
the apparatus, and it is handled
by the cords shown passing
round a pulley turned by the
handle in the hand of the opera-
tor, It will be seen that the
operation of the machine is sim-
ple and easy, and M. Jobert
claims that a very high speed
can be obtained.

—l O GO
New French Ironciad,

The new ironclad Trident was
lately launched at Toulon, and
will be one of the most powerful
vessels in the French navy. The
Trident, which was commenced
in 1870, after the designs of M.
Sabatier, the eminent naval en.
gineer, is 820 feet long by &7
feet wide. It is entirely con-
structed of wood, and its sides, which are about 3 feet thick,
carry 9 inch iron plates, cach plate weighing about 20 tuns,
The battery will also be protected with 6 inch iron plates,
and the bow is armed with an fron ram 12 fect long, and
weighing 80tuns.  The total weight of the hull and the iron
plates isabout 5,500 tuns. The armament of the Trident isto
consist of nine guns of heavy calibre, and six of medium
calibre. The engines, of 4,800 horse power, with a screw 20
feet in diameter, will cnable the Trident to steam at a min-
imum speed of fourteen knots an hour. There are separate
engines for the helm, the capstan, and the pumps of the Tri-
dent; and she will carry 700 tuns of coal and a crew of 689
men.

e — e
A TOY FLYING MACHINE,

A very ingenious toy, of French invention, which is a
really successful fiying machine, is now sold in the toy shops
of this city. It is termed the ** mechanical bat ;" and it im-
itates the erratic flight of that creature in a very curious and

amusing manner,
engraving. A, B, and C are semicirotdar pleces of cork,
Between A and B are secured two thin wooden rods, D, made | the seventeonth contury, and 50 In the e
of orange or some other light strong wood. From A, extend |
arms, between which and the adjacent rods, D, are pasted

The conatruction ia shown in the annexed

tissue paper wings. In A s rigidly secured a hook. The
similar hook In B turns freely therein, but is fastened in an
other plece of cork, C. Between the rods and from hook to
hook is stretched a rubber band, E; and in the cork, C, are
insorted two feathers, like the fans of s propeller.

| of London was at the rate of 80 per 1,000 In the Iatter half of

g
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ric changes, and announce vy
tions of temperature, !anM

storms, ete,

This instrumoent was invented
nearly a century ago; but whe
ther the inventor was an Ttaliag
named Malacredi, who lved in
England, or a French lawyer
named Le Gaux, is exceedingly
doubtful. One or the other of
the two is entitled to the orediy
of the discovery ; but neither sy
ceeded in rendering the inven.
tion of any practical utility, In
1864 it was revived by Moessm
Negretti and Zambra, and its
value was soon after vouched for
by Admiral Fitz Roy, R. N
The crystals consist of camphor
2 parts, nitrate of potash (salt-
peter) 1 part, and sal ammonise
1 part, dissolved in pure aloe
hol and partially precipitated
with distilled water.

The instrument must be fixed
in the open air, out of the sun,
but exposed to diffused light

NEW WATER VELOCIPEDE.
ponent of force vertically applied, which, acting on the
wings, sustains the apparatus against the action of gravity.

The device is one of the most amusing philosophical toys
that have come under our notice. It may besides serve a
very useful purpose in illustrating some important, though
not very clearly understood, mechanical truths. The toy is

817 inches in length, and 8 inches in breadth from tip to tip
of the wings.

——

An Arizona Bonanza.
The Silver King Mine, located on the western slope of the
Pinal ranges, about 30 miles from Florence, is a private mine,
and is, therefore, little known to the publie, though it is
probably one of the richest mines ever discovered on this
coast. The proprictors have been steadily working it for the

present year, one or more parcels of selected ore of the value

near Fremont, where it has been ground and subsequently
sold by private tender, the owners of the Selby Smelting
Works having been considerable purchasers.  There is now
on the way from the mine to San Francisco 40 tuns of ore,
which assays from §1,250 to $2,500 per tun, and 1 tun of nug.
gets, which it is estimated will return £14,000; 27 tuns of this
ore Is on the steamer en route from Fort Yuma to S8an Fran-
cisco, There is on the dumps at the mine about 8,000 tuns
of third class ore, estimated to be worth §350 per tnn.  The
ore hitherto extracted has been chiefly taken from between
the 43 feet level and surface, and in both stopes and drifts the
showing of ore Is magnificent.  Work is now being pushed
on in the 100 feet lovel, where the showing is equal to the best
parts of the upper levels. There are about 40 men employed
on the mine, The fortunate owners of this splendid property
are Mossrs, Reay and Mason. The superintendent is Mr.
Mason, brother of the owner of that name. The ledge is
located for several miles north and south of the Sllver King.
Within the past month the Silver King South Mining Com-
pany, which has about 4,000 feet on the southern extension,
have started up work under the superintendence of Mr. M.
L. Power; their shaft is now down about 45 feet, and they
are in hourly anticipation of cutting the ledge. A new dis-
covery has just been reported from about four miles south
of the Silver King, where $1,000 ore is belng extracted from
what is believed to be the continuation of the Silver King
Lo
A
The Duration of Life,

Dr. William Farr, ¥, R, 8,, in his lotter to tho Registrar.
Goneral on the mortality in England and Wales during the
ten yonrs 1801-70, states that the annual mortality In the city

ighteenth century,

This implies that the mean
duration of life In London was little more than twelve yoars

In the sevonteenth century, was about twenty years in the
cighteenth century, whereas it is now about '!urly yoars,
The mean duration of life depends upon the death rate at
various ages, which show the widest range In different
paris of the country, dependent upon their sanitury condl.

agninst ¥4 In the present day.

The aspparstus i wound up by turning the cork, C, until

past twelve months, and have shipped, in every month of the |

of $1,000 to §2,000 per tun, to the works in Mission street, l

The mixture then shows changes

according to the direction, but
| not according to the force, of the wind, which changes Admi-
rul Fitz Roy considered todepend on the electric tension of
the atmosphere. If the wind comes from the northward, by
examining the mixture with & lens the crystals will be seen
to agglomerate and group themselves into leaf-like forms
On the other hand, if the wind is southerly, the crystals
vanish; and if the wind is constant for some time, the mix-
ture looks like sugar in solution.

An east wind produces stars more or Jess numercus; the
liquid is somewhat turbid.  With & west wind, the liquid i
clear, and the crystals well defined. mmm
appear at the bottom or top of the liquid, positive
' in the atmosphere is indicated. A confused mixture shows
| the coexistence of a north current with a south curreat in the
| same locality. Dirty, flocculent masses ina confused mix-
ture, or stars in motion, indicate a strong south wind or gale.
When in the tube a soft material, liko honey Or Sugar, scems
to be present, a weak south current of air, with negative

clectricity, is predicted. These facts were dotermined by
Admiral Fitz Roy by repeatod with a delicate
galvanometer in measuring the eloctrio tension of the air,
We havo hiad one of the tubes exposed to tho alr, but con-
cenlod from the storms, for sovoral yoars, It is curious to
observe the changes of the crystals; but we have never had
much faith in its proguostications of changes in the weather.
— oo
Melles of the Spanish Armada,

were, It sooms, wrecked on Chesil Beach, Dorsetshire, Eo:
gland, where, after every heavy storm, the Portlandens keep

a sharp lookout on the blue clay in West Bay, The recent
hoavy gales having scoured away the shingle, Among ¢
walfs, the London T¥mes says, 6 bar of pure silver,

ton

oza. 1o weight, was lately found, which, having been &
bLias been valued at $60. )

Two treasure galleons of the colebrated Spanish Armads
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DAIRY CATTLE,

We recontly ilustrated tho choese and butter making pro-
cossen 08 exbibited atn eattle and dalry show recently held
in the Agricultural Hall, London. Many valuablo prizes
were offered for the best milch cows, the awards belng divi-
ded mainly into two classes, those for Channel Inlands eattle,
and those for all other breeds, The prinelpal prize was in
the latter class, and conslsted of u gold vase—valuo §525;
it wasgained by Mr. W, I, Carrington, Tn the former class,
Mr. W. R. Leigh took the first prize.  The two winning
animals are shown in the upper part of our Mustration, the
bright little Intelligent-looking Jersey cow of Mr, Leigh bo-
ing in the foreground, In the lower part of the engraving
are also shown Mr, J. A Mumford’s short-horn, which gained
a $105 prize, and & Chanvel lalands cow belonging to Mr. G.
Simpson, which was awarded the second prize In her cluss
—value §202.50,

In all, 140 cows were exhibited, the entries being made by
the chief eattlo breeders In England.  The show was largely
attended, and it is Intended to
hold s sunflar exhibition an-

39
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kind, from Italy, were shown at the Centennial, one of
which, a mosale table top, wis valued at fifty thousand dol
lars, If now a print on paper from such o mosale could be
taken, showling all its multitudinous colors, that substantially
would be *stenochiromy,” the new art we aro speaking of.
Instead of stones, cakes of colors are substituted, the colors
belng so compoundcd that, when molst paper Is prossed
upon them, they yleld a print in kind.

The colors are originally propared and used fn n lquid
state, but are of such o character that thoy rapldly solidify.
A little of the color is poured on o flat slab into a sort of little
cell or compartment formed by slips of metal standing edge
wiso on the slab. As soon ns this has becomo solid, the
slips are removed, and the littlo mass of color pared away to
the outline required, say the form of a greenleaf.  The next
color is similarly applicd, and cut, say to the form of a rose
leaf, then the next to that, and so on, until the picture |s
thus bullt up plece by plece, indifferentcolors. The paring

uway Is done by a vertical knife fixed in a frame, so that It

Mydraullo Propulsion of Cars,

About midway on a line or petwork of tramways, or at
any other point of the same line, a motive power engine s,
m-tl‘uﬂlln;( 10 the invention of Mr, L. Rosseau, C, E., of Brus-
sels, mounted and arranged in combination with pumps and
apparatus in a similar manner to those employed in ports,
docks, or warchouses, where the lifting apparstus is actu
ated by hydraulic pressure.  For this purpose s pipe or tube
for conduc ting water under pressure Is lald down along the
whole of the line of tramway or its branches, and in com-
munleation with a reservolr or recelver, At suitable dis-
tances apart valves or taps are placed in the sald pipe
or tube In order to supply water under pressure (o the
carringes of the train, which are placed st certaln stations
with the reservolr
different
carringe completes or renews and stores away the nec-
essgry quantity of water under pressure  which
quired to enable it to act nutomutically In the distance
comprised between two hydiants
for taking In the water, In order
to maintain the water under pres-

above

each

communication or recelver

At

in

mentioned stations

these points  or

is re-

nually,

o ——

American Frogress,

In these times, it has become
fushionable to talk of modern
dogeneracy and to regretfully
look back to the *‘good old
times.” It is thorefore pleasant,
for a change, to hear such senti-
ments 88 are embodied in the fol-
lowing extract from the anonusl
message of Governor Hartrunft,
of Peansylvania. The Governor
speaks of his own State, but his
views apply equally well to the
whole country.

“A hundred years have
wrought a wonderful change.
The populstion has increased ten-
fold, the area under cultivation
a hundrediold, and wealth al-
most beyond comparison. Thou-
sands of miles of canals and rail-
roads intersect the Common-
wealth. Immense mining, man-
ufacturing, agricultural, and
carrying enterprizes give em-
ployment to the toiling millions
of the State. All the products
of the earth are within our
reach; fuel and provisions are
brought to our doors; gas and
water are in our houses, and the
news of the world of yesterday
is laid on our breakfast tables in
the morning. Thousands of
schools and colleges ure scattered
over the State, and the post is
burdened daily with millions of
letters, attesting the general dif-
fusion of knowledge. The peo-
ple are more intelligent, freer,
and happier; more cheerful, tol-
erant, and liberal. The charges
of modern degeneracy are refut-
ed by the clear testimony of a
hundred years. The cant of pol-
itics is a wilful perversion of the
truth of history. Comparing
1876 with 1776, it is apparent that
we have advanced not only in
population and wealth, but in
(reedom, in intelligence, in mo-
rals, and in general welfare.”

e
A Warning to Bad Plumbers.,
The crushed worm will (meta-

phorically speaking) sometimes
curn, and bite the foot which

sure stored In each carriage, »
receiver is fixed either horizontal
ly or vertically under the floor of
the This
composed of one or more cylin
drical metallic vessels containing
compressed air at high pressure
(from 20 to 30 atmospheres) ac-
cording to the power required.
The compressed air contained in
cach receiver ncts by its elasticity
similar to a spring, either direct
or by means of a piston, on the
water supply, contained also in
one or more cylindrical vessels.
The water under pressure in the
reservoirs or receivers puts in
motion the mechanism, and
thereby gives rotary movement
to the wheels of the carriage. In
order to put the mechanism in
motion, an ordinary hydmulic
capstan is employed, or the well
known multiple cylinder appara-
tus of Brotherhood or West, or
the well known cyclo-dynamic
machines of Mathon, or any other
suitable mechanism, in order to
obtain the same result.
————ato—
Two Harmless Doses That
Make One Polson.
Chlorate of potassium and io-
dide of potassium are both en-
tirely harmless in suitable doses.
Furthermore, these two salts do
not react upon each other in
solution, even at a boiling heat.
Yet 1t has been proved that, when
they are administered together,
they do combine in the stomach,
producing iodate of potassium,
which is poisonous. M. Melsens
found that dogs could take the
chlorate or jodide in doses from
five to seven grammes with im-
punity, but that a mixture of
the two Killed them in a few
days, with the symptoms of pois-
oning by iodate of potassium.
This combination must there-
fore be avoided. Indeed, as a
general rule, the chlorate is so
unstable, and so ready to give up
its oxygen, that it cannot safely
be combined with any substance
capable of oxidation.—American
Journal of Pharmacy.

carriage. receiver is

treads upon it; so also will the
Iuckless houscholder, goaded in-
to desperation, rebel once in a
great while against the remorse-
less plumber. History will bestow undying laurels upon
the bold citizen of Cinecinnati, who recently, when a plumber
sont him an exorbitant bill for £300, in his turn sued that
plumber and recovered to the extent of $2,000, for damages,
ete., on account of the abominable manner in which the
work was performed.
S — A —
Stenochromy-—A New Art,

A recent number of the Journal of the Society of Arts con
sains a lecture read before the Society by Mr. Meyerstein, in
which he describes the new art of color printing, termed
“*stenochromy.” This consists in producing pictures com
posed of many different colors, by one impression, on paper.
The making of pictures by setting together n great variety
of differently shuded bits of stone, known us mosaic work,
has beon practised for several hundreds of years, und many
most valuable and remarkable specimens of this style of or
pamentation exist. Some of the most precious works of this

PRIZE ENGLISH DAIRY CATTLE,

can be moved sideways in any direction, but all its cuts are |

perfectly vertical. From the compound block thus produced
the picture is printed in a press like that used for lithography.
The specimen now before us, o floral picture, is marvellous
for the purity, brilliancy, depth, and freshness of the colors. ‘
Some of the pictures exhibited by the lecturer contained no
less than seventy-two different shades of colors, and were |
quite artistic in their general effects,  The new art promises
well in respect to future development, The field for its em-
ployment commercially is very large. To say nothing of
pictorial and book illustrations, it would seem that the pub
lication of daily newspapers, illustrated by artistic pictures
in colors, Is nmong the possibilities of the near future, But
if the new process had but one capability—namely, that of a
color exhibitor—it would, in an educative sense, be n boon to
the public, By its use the beautiful hues of the spoctrum |
may be economically represented with such approximate |

:
:

correctness us to satisfy tho eye

Effect of Cold Yron on the
Mucous Membrane.
People who clip horses and
leave them out of doors with.
out blankets are just now the objects of the attention of
societies for the prevention of cruelty to animals. There
is another cruelty often thoughtlessly practised, which, un-
fortunately, the above associations cannot prevent, and
that is the putting of intensely cold iron bits into the
mouths of the animals. Cold iron acts on the delicate lining
membrane of the mouth, very much as if the metal were red
hot, and excoriates and blisters the tender parts in its vicin.
ity. There was a great excitement one cold day, not many
winters ago, in the usual crowd which throngs Broadway
near this office, brought about by a nowsboy who was foolish
enough to test this property of cold iron. He touched an
iron railing with his tongue, and, to his astonishment, found
that useful momber frozen fast. Of course, he yelled lustily,
and the sympathizing erowd, equally sstonished, were at loss
for s remedy. Finally, the boy was taken away from the
fron railing, but be found himself minus the skin of his
longue.
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BY JOSMUA BOAR.
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PATTERX MAKING.

Our templates belug made, wo plane up some pleces of
Loard a trifle thicker than the coursos are Intended to be, Tt
js casler to plane up the ploces of board while yet square
than to plane up the segmonts woparately, From the tem-
plate, with a black lead pencll, wo mark off on tho planed
pieces of board the requisite number of segments, and cut

up ln> (hcll; manner as tho ﬂm-,—tbo planed faces of the ;lrun to the lnos, and level, o rabbet plane belog usefl for
sogments beng glued to the respective faced courses on the | the purpose, unless the work bs sl and If the Job b
chuck, until we arrive at the Jast course in the half pattern; | been carefully exeocuted, the pleces will it right together,
and Into this the half spokes or disc, whichever it may be, | and way be glued without further labor, For an odd sum.

must bo recessed, as shown in Fig. 181 The hubs are to be | berof arms, such as 8,6, or 7, the method of putting together
Is difforent, and is not so strong ns the foregolng. 1t s ay

[follows : Upon a tlat picce of board, fasten  plece of paper,
| and describe upon the latter a circle; then divide the clrewm.
| ference of the latter into as many equal parts as It is required
| to have arms, and draw lines from this center of the cirels
the clrcumferentinl points of division, as shown In Fig, 185,
Then bevel the ends of the pieces equally on ench side, so
| thut each uhall exactly cover its own division of the circle;

them out with a band or Jig saw. Wenow proceod to build-
ing up, for which purpose wo employ & chuck as o base |
whoreon to build. Tt will save time, however, to have two
chucks, building one hwlf of the pattern on cuch and both |
halves simultancously, which will give suflicient time for |
each course to dry, without requiring nalls or pegs to nssist /
the glue in holding them togother. The two chucks having
been prepared, we glue to them strips of paper at intervals
where the points of the segments will come, a8 shown in Fig.
182: and if the segments aro very long, we glue another strip
botween each of theso strips, so that the segment may lie |
level on the chuck. As the bullding proceeds, the end of |
each segment must be planed; and for this purpose, we re-
quire what is called a shooting board, which is a simple con-
trivance made in the following manner : W tako a piece of
board about 2 feet long, 8 or 9 inches wide, urd nearly 1 inch |
thick, snd also a piece of the same length, but 6 inches wide,
and 5 inch thick; and after planing them up straight, we
serew one to the other, as shown in Fig. 133, st AB. Sisa
raised piece called a stop, and it should be recessed about 3§
inch into B, and dovetailed. It should not be glued, as the
shooting board is useful for other purposes besides dressing
segments; and it msy be necessary to change the stop for
one of a different height. In Fig. 138, the segment is shown
in position for being dressed; while in Fig. 132 q, the truing
plane is shown lying upon its side, in which position it
works along the board, guided by the picce, B. l
The shooting board, made as above, when in use lies upon |
the bench, butting against the bench stop, B G. In cases,
however, where the space is confined, the work bench being
emall, the shooting board may be worked lying across the

|nnd s cach Iy fitted, fasten it temporarily down, and wheg

[all wre fitted, verify the work os follows :  Observe if thy
pleces are equidistant from one another, at an equal distance
from the center of the eircle, and at or near the extremities,
when any error will be casily detected and rectified.  Then
glue the pointed ends all together, fastening each ploce tom.
porarily to the board as before, and sot the whole away until
it s quite dry, when the piece may be taken from the board,
[nnd the required form given to the arms, ready for finally
fixing to the rim of the pattern.

In almost ull cases, it is necessary that wheels of this kind
be provided with bubs; and by the attachment of the Intter,
the joints of the spokes at the center, when made s shown

|in Fig. 1385, are very much strengthened.  But in the rare
| event of having to put together such a combination of arms
without hubs, it will be advisable to turn out a recess st the
center, making it as large as practicablo, and fitting into it a
| disc of hard wood. Before cutting out the spaces in the rim
turned in the lathe separately, with a short plug on the under 5 recoive the extremities of the arms, it is necessary to tum
sideto fit a slight recess turned in thedisc. If it is preferred. | 5yt that part of the rim to the finished size, as it will be in-
the disc or spokes may bo made solid and fixed to one half ' .. cible to the turning tocl when the arms sre glued in.
of the pattern, the other hulf and its half hub being left The arms being fitted to their places and made fast 1o the
loose. | rim, we proceed to turn all that can be got at—that s to sy,
As we have stated that this may be a spoke wheel, it will | 0 wcrerior diameter of the body of the half of the half-pat-
be as well to explain the operation of making and fitting the | ¢am and also the flange. It is needless to add that esch half
spokes or arms. If the spokes are four in number, the pro- | ,¢ 1he pattern must be similarly treated.
cess is very simple. We take two pieces of timber 1ong | mh. work is now to be reversed on the chuck, and the in-

| enough to reach across the wheel, and plane them to the re- | 44, turned out, together with a recessat the center to receive

quired thickness of arm, and bave them sufficiently wide to | (1,0 hub., To maintain the two halvesof the pattern in ecin-

shape the hollows ubout the huband towards the rim.  Then

Yench, providing the stop, C, be affixed to it. The use of | We make a mark with a pencil on one side of each, which
{he shooting board, then, is to plane the end of each segment | We call the face. 'Wo then set 8 gauge to half the thickness
to its necessary length and angle; and having so dressed one  Of the spoke, and with it mark lines on both edges of each
sogment, we glue it to the pieces of paper on the chncl:lviwe. always gauging from the face side. We meet at the
tpon which & circle of the necessary diameter has been | center of the length, cut a recess out of each, sufficiently

marked, as a guide whereby to set the first mofgeg.!widemdd«ap to admit the other, so that the pieces, when

cidence, two, and sometimes three or more, pegs are inserted
in the arms of one half, which pegs fit into holes bored to
correspond in the arms of the other half of the pattern. In

ments.  We must not forget, while gluing the segment to the
pieces of paper on the chuck, to give the ends of the seg-
ment & coat of glue for sizing, as explained in a previous
example. Our next segment we treat in a precisely similar
manner, save that, while gluing it to the chuck, we also glue
it on the ends, so that it shall be sized at one end, and glued
at the other to the segment already glued to the chuck, the
object of the end gluing being to strengthen the building and
st the same time to prevent the corners of the segments from
breaking out during the process of turning them in the lathe.
As each segment is glued to its place, It should be clamped
or weighted down, so a8 to expel the excess of glue and also
to prevent it from shifting while its neighbor is being butted
sgainst it. Having comploted one course (which will, of
course, be one of those intended for the flunge), and allowed
sufficient time for the glue to dry, we put the chuck in the
lathe, and true up by facing off this layer of segments to its
proper thickness, making the face straight and testing the
same by using a clmlked stralght edge to make the high
places more plainly visible. We then true the dismeter of
the course,
Our work is at present fastaned to the chuck b ;
and for small work, only two or three courses hlghglrl:cl: ':lvll
suffice. But if the work is largo, ono serew nhm;ld be in.

put together, form a cross, which we let into the wheel and
fix temporarily with brads. We now place the work in the
Iathe, and start the lathe 80 as to find the center of the wheel,
from which center we draw out the arms, and then turn out
the recess to receive the hub. We mark the arms to their
respective places in the rim, 50 as to be able to correctly re-
place them, and then we take them out of the rim and shape
them to their proper conformasion. This being done, we
glue them to their places in the rim. In the case of six arms
being required, all these operations are similar, with the ex-
ception that there are three pieces to be framed together for
the spokes instead of two, and we proceed in the following
mnnmmWedlvldo!hoth!ckmofmymplééolﬁb
parts, aud mark lines to these equal divisions on | some cases, the flanges of the pattern are required to be so
the edges of all the pleces.  These gauge lines need not €x- thin as not to admit of two layers er courses of segments in
tend the full length of the pieces, but only for some distance, ' their composition, in which event, especially if the flanges
i b ok W et i comns T the s e R
: nes st the joiuts of the ts. the neats
;d?;dmcd&ndthe centers of the length approximately. A, way of sccomplishing this is to make a saw cut in the ends
y »in Fig. 134, represent our three pieces, which, when of each segment, and, st the time of gluing, to insert &
put together, are to form the six arms. Sctting the com- tongue or thin strip of wood, nicely filling the saw cut, the
passes 10 a rudius of one half the width of the pleces, we grain o. the tongue being at right angles to the line of the
joint of the segments. Care should, however, be taken to
‘have the saw cut in each at a similar distance from the face
“of the segment. It will be perceived that the flanges might
be omitted without making any difference in the method of
construction; nor does the method to be pursued vary to any
great extont for all kinds of rope or chain pulleys

{

—

serted through the chuck into each segment, about half
between the points; and even then, If we build far out from
the chuck, it will be necessary, aftor a fow more eourses have
been added, to replace these screws by longer ones, which
may be done (without disturbing the work) by ruplu:h-ng them
one by one. If serews are inadmissible by resson of the dan.
ger of splitting the segments (ay Is sometimes the caso), wo
must adopt acother mothod; and that Is to discard the 'n;|wr
and glue an extrs course of sogmonts firmly tw uu:chuck’
this extra course belng afterwards turned away uuntli cu;

through.

The second uud o« ‘utive ¢ .
uud conmecutive courss of segments are bullt

way

ings. The tiles are ornamented with mosaic, in white china
b " d appoer.
e picces, A und C, and also on both sides of B, We next #nce. Itindefinitely resists damp, and is consequen QI‘W’ )

or colored glass, which may be arranged according to any
design.  The drawing to be reproduced is traced on a sheet
(st n bevel mquare 1o an anglo of 60°; and with this st o ib bath roomy, balls of houses, and balconles,
| touch tho sdge of the clrelo, we draw, on A and C, tangonts ' ESE L -

of thick paper, which is afterwards covered with the various
croming each other; and on the plece, B, four such tangents, Bell Motal.

fragments of china or glass, which will form the mosaic; &
horder is made to the sheet, and boiling asphalt poured upon
WO on each side, must bo marked, The piece, A, must now An improved motal ks Drono
be recossod betweon one palr of tangents to a dopth of two ‘ld.nd:: not lll'lllllt..no’ ’:w r“dmdy:ulh X

| |l | I Novelty In Flooring Tiles.
it After the whole is cooled, the paper is taken away with-
| cold water, and the tile s finisbed. A flooring covered with
thirds of its thicknes, and between th her ! much lighter in weight .
of one thind. B must be nm-u;loue:ch ll':::rl;o: m ::tr:‘!:tbm :ll ‘: b 0%

| )W” "‘ l The London Building News states that at the Bavarian Tn:
I !
it

of one third Its tilokuess; while on the plece, ©, the whole 1 )b, and copper, 6 Ibs., mmmul

dustrial Museum may be seen a collection of square tiles of
nsphalt prepared by a new process, and intended for floor-
l u
‘much tiles bound together by  string of asphalt appes
| mark (from the centers already found) circles on one side of Bave been made by a single melting, and has a g
| of the wpnee Included between the tangents must be ‘ ; alumind [ ¢
away (o the depth of twe thirds. The mwmmuul be x: l ‘ﬂull‘l’i} :(:d ¥ u,m:'ni:h:l;uﬁl:d
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Indinn Corn Culture.
In the “Transactions” of the Department of Agriculture,
of the Stato of Illinois, for the year 1875, a volume just pub-
lished, there is a valuablo prize essay by Mr. B. F. Johnson,
of Ohampaign, TIL, on the culture of Indian corn and the
ways in which it may profitably be utilized. The author
thinks that the best variety for a profitable present crop is
probably that which fifty years of cultivation has developed
in n given county or neighborhood; but in selecting, prefer-
ence should always be given to seed having a more southern
rather than a more northern origin, since we go south to find
the corn crop in its highest perfection, which is at latitude
87" ; and further because presumably southern grown corn
containg more, of the e¢lements which make Indian corn o
perfect food, than grain of northern growth. The best
variety for gencral cultivation is, however, yet to bo pro-

duced; but it is believed that the same will come from the |

careful selection of parent stock, special manuring for the
purpose of producing the largest amount of desirable ele-
ments, and careful and intelligent cultivation.

Mr, Johnson's essay abounds in excellent practical hints,
among which we find the following : In the preparation for
crops of Indian corn, full plowing on central Ilinois prairic
soils is preferable to spring plowing, and decp plowing to
shallow; but deep plowing shiould be confined to rich lands
plowed in tho full, and shallow to thin ones plowed in the
spring, leaving the middle course for the medium soils,
Manure when used should, if possible, be spread and plowed
in during the fall; but if spread on the surface as fast as
muade, during the winter season, it suffers less waste and de-
preciation than when heating in the barn yard. Barn yurd
manure stimulates stalk and leaf growth at the expense of
the ear; but manufactured fertilizers exercise a coutrary
effect, In fact, to grow the largest crop of corn, grain belng
considered, recourse must be bad to plant or animal ashes.

In fall-plowed land, the best preparation for the seed bed
is to throw up, by means of a shovel plow, a slight ridge
where the rows are to stand and where the planter is to fol-
low; then after planting, pack the loose soil, to insure ger-
mination, by using the plank drag. Finally, since the
atmosphere furnishes from 96 to 98 per cent. of plant food,
there can be no such thing, says our author, as too much
cultivation, unless it is carried so far as to retard growth by
wounding plant roots or firing the crops in dry weather.

The most profitable use of Indian corn—that is in returns
of dollars and cents—is to convert it into whiskey, because
this affords a large revenue to the Government, ensures a
home market to the farmer, and makes money for the dis-

tiller. In an agricultural sense, the most profitable use is |

found in the old custom of out-of-door feeding of cattle. To
our Eastern agriculturists this will seem u wasteful method
of disposing of a grown crop; but, to again quote our
author, “when the price of corn ranges from 25 to 50 cents
per bushel, and the price of hogs and cattle from £3 to $6
(live weight), per 100 Ibs., when indifferent farm labor costs
$26 a month for eight months of the year, and skilled labor
is not to be had at any reasonable price; when the farmer
has poor barns, and runs in debt for s cooking apparatus,
the cooking and grinding of corn as food is pretty sure to
result in a decided failure.” It is cheaper, in brief, to fence
off enough corn to last a number of hogs for a month at a
time, and let them eat it as they like, than to gather, grind,
and cook the crop, and feed the hogs or cattle with it.
Among the minor profitable uses of Indian corn are soil-
ing milch cows in summer, and preparing whole green corn
for winter food for these and the younger stock. There is no
better food for the production of a full flow of rich milk
from cows than green sweet corn, fed ears, stalks, and all.
The new process, termed “ cosilage of maize,” now more-
over enables the furmer to preserve his corn in a partially
green state, and hence in valuable condition for fodder.
To “ensilage™ Is to bury in sdos or pits; and the ensilage
of maize consists in cutting up the green Indian corn pluni,
which has made a full growth, into small pieces, and bury-
ing them in pits or trenches, The pieces are of such a size
that there shall be no cross section of stalk or ear of more
than a third of an inch in thickness. The pit is made in
well drained land, about 2 or 214 feet deep, from 8 to 6 feet

wide, and In length sufficient to hold the material to be |
stored. The inside is lined with straw, and then the chopped '

mass s packed in hard. More straw Is placed nbove, and
then the carth is piled on to a thickness of 3 or 4 feet. In.
dian corn and other forage plants undergo s fermentation
when 80 treated, not unlike that of ecabbage when made into

sauer kraut, and is greedily sought for by all kinds of domes- |

tic animals, being particularly relished by cows giving milk.
It is important that the corn be cut very fine, that the pack-
ing be thorough, and that the weight of superincumbent
earth keep all in place, and prevent either the escape or en
trance of moisture,

A —

THE DUPLICATION OF THE CUBE,

We find the following new and ingenious demonstration
of this problem In Les Mondes; it Is credited to Dr. Gaetano
Buonafalea, The author's proposition is :  1f on one side of
a square, the sixth part of its diagonal be laid off, the right
line joining the point of division and the apex of the oppo
site angle will represent the side of a cube of double the
cuble contents of o cul;:.- constructed on the samo square,
Let A B, in the anuexed figure, be the side of the given cube,
and A B C D lts square. Divide the disgonal, D B, into
six equal purts, of which let D P be one, Layof D Ptwo D
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0, and draw O B, Then O B will be the length of the side
of the double cube sought.

Let the hypothesis be that this ling, O B, really expresses
the slde of the double cube, Carry O B on the side, B A, in-
definitely prolonged, and mark the point E.  Now construct
the square, I B I G, and divide the disgonal, @G B, into six
equal purts, as previously done. Carry one of these parts,
G R, to @GN, and draw N B.  Then the line, N B, will ex-
press the longth of the side of the cube quadruple the first.
Tuke now the same line, N B, carry it on the side, B A,
prolonged, and mark the point, H, where it terminates.
Then complete the square, H B I L, divide the diagonal, L
| B, into #lx equal parts, ns before, take one part, L 8, carry
litto L M, and draw M B. This line, M B, from the hypo-

thesis with which we started, will express the side of a cube
octuple that of the given cube,

Now knowing that the octuple cube of any given cube
should have its side double the side of the latter, it follows
that, if the line, M B, vepresents the true side of the octuple
| cube, it should be double the side, A B. If T B be made
equal to 2 A B, the line M B will be found to be equal to T
| B. Hence, n3 we are sure that the line, M B, expresses the
side of the octuple cube, it follows that the line, N B, ob-
ltaincd by identical and analogous meuns, represents the
iside of the quadruple cube, and finally the line, O B, for the
|same reasons, represents, as we supposed in the beginning,
the side of the double cube, sud bence is ithe cube root
thereof.

The analytical demonstration of the above, which we ap-
! pend, was prepured by Father Secchi :

VAB—IBD)*+AB?: and as B D is the diagonal of
| the square, we have BD = A B 4/2: whence
|IOB= 4/(AB—LAB )+ AB? = AB 4/ ({1—F v2)+

% —
1=AB‘2+§;—§V’2=AB><L2 :

The side of the double cube should be 2 = A B X 1.2606,
which gives the value to within gy, about, which is near
enough for all purposes of graphic constraction.

. e eoreo—
Removal of Hyposulphite of Soda.

In writing upon that ever recurring subject, the elimination
of hyposulphite of soda from silver prints, Herr Rotter, of
Dresden, stated that every photographer knew that the indis
pensable hyposulphite of soda was the photographer’s great-
est enemy, and that the most varied contrivances had been
invented in order to eliminate it completely by washing from
the fixed picture; but a little reflection showed that In this
way all that was obtained was a greater or less dilution of the
Isoda, part of which was sucked up and retained by the
spongy fibres of the paper, so that even after long continued
washing some traces of the fatal stuff still remained. It was,
therefore, natural that one should endeavor to remove the
hyposulphite by chemical means—namely, powerful oxidiz-
ers, which changoe the dangerous bhyposulphurous seid into
harmless sulphuric acid.

Hydric peroxide, which was first suggested for this pur
pose, could not be used on account of its Instability and its
doubtful effect upon the organic matter present.  Just us lit
tle could a solution of lodine be recommended, as, in addition
to its polsonous properties, it was apt to form lodide of silver
80 as to discolor the whites of the picture. On the con-
| trary, all requirements were fulfilled by the eau Jacello—that
lis, the spotting water of washerwomen, which costs about 6

cents per quart—of Herr GOother, of Berlin, and which is
really s solution of by pochlorite of soda.

This gave off the
oxygen of the hypochlorous acid to the hyposulphurous acid;
the chlorine thus set froe combined with the hydrogen of the
water to forta hydrochlorie neld, and the oxygen set free frow
the water went to the hyposulphurous acld, which was thus
changed in a fow minutes to sulphurle aeid.  The operation
was oxactly the same as whon hyposulphbite woas used as a
bleaching ngent, only that In our case, whon the durability
of the fibers of the puper was not In (question, an excoss |;f
b)‘]un‘lll“[il' of sodn must In prosent One proceeds as
follows: Immediately on removing the pletures from the soda,
lay them in water containing about one tahl spoonful of cau
Jacelle to b pints of water, and when removed from this water
place them in another bath of the same composition. At the
third removal they may be placed in pure water, and are then
ready to be taken out and dried.  They do not fade at &l in
theso baths, and come out of them brilliant In the whites
On necount of the shortness of the time the pletures are in the
water they are uncommonly brillinnt, and the blisters, often

80 troublesome, are perfectly barmless. Lo s word, savs the

S - — =

British Journal of Photography, we are informed that who-
ever Las tried this simple, thorough, nnd cheap process will
pever use another. It s especially cheap for those photo-

graphers whose supply of water Is limited and dear.
et el -
GYNOMANIA AND OTHER MANIAS,
It is not strange that we sometimes hear it asked: Is any.

body sanc? A large proportion of men are harmless mono-
maniscs on some question or other. Some have an insane
passion for old postage stamps and other worthless relics;
and perhaps they cherish bits of a house where Washington
lived, or where Ellsworth was killed. These insane relict
hunters are frequently scourges of civilization, and direct
enemies of art. They have broken up and carried off piecemeal
many of the finest monuments snd ruins of antiquity; and
but for the vigilant pelice, they would have destroyed many
of the most beautiful exhibits at our Centennisl.

There is a more dangerous class of semi-lunatics, persons
whose deeds are more or less criminal. This class includes
the victims of dipsomania, kleptomania, and many another

manis yet unnamed and undescribed. Dipsomania is now
treated as a disease; the poor drunkard, whose feeble will is
'unable to resist his powerful desire for intoxicating drinks, is

now confined in an asylum, and treated with drugs instead

| of moral lectures. Punishment is in part replaced by medi-
lc.-ul advice and renedies. The kleptomaniac is more rare, and

perbaps more hurmless.  What treatment he should receive

| s still an open question.  We sometimes hear of ladies of

wealth and high socisl standing who are subject to attacks of
kleptomania, and bring home loads of stolen goods, for which
their husbands willingly pay to avoid the disgrace of per-
mitting their arrest on a charge of stealing.  Unfortenately,
if the victim of this passion is poor and without influence, it
is looked upon as a crime and punished as such. There are
many, in fact, who thizk that, because they have no desire to
drink or steal, others who have such desires can overcome
them if they will, and that it is only by yiclding to their pas-
sions and desires that the latter have obtained the victery
over common sense and virtuous intentions.. Others lock
upon these persons as suffering physically as well es men-
tally, and consider them proper subjects for medical treat-
ment. Kleptomania is far more rare than dipsomania; but
there is another mania rarer even than the latter, and to
many, probably, itsexistence is unknown and unheard of. As
yet it has not even a name; hence we shall call it, for want of
o better title, gynomania, and apply to its victims the familiar
botanical term, gyaanrdria. We refer to the passion that
| some young people have for the dress and manner of the op-
posite sex. At no time in history bave thecoats, hats, and
boots worn by ladies so closely resembled the corresponding
articles of male attire. Itistrue thatin most casesitis possible
to distinguish the two by the superior elegance and finish of
those intended for the gentler sex. Then, too, a miss who
would follow too closely the dress of her brother is desig-
nated ** fast;" and hence, modest and virtuous girls relin-
quish the extreme styles to their sisters of a bolder
class. Young men bave reached the limit of effeminancy
when they bave curled their hair, and parted it the middle.
There is no other safety valve for the escape of their pent-up
womanhood; and he that would go further must adopt the
entire dress and appeamnce of o woman, Startling as it
may seem, there are men, some of them no longer young, who
can no more refrain from skirts and bustles than the toper

from his glass. Some time since a young man was arrested
in the streets of a neighboring city, dressed like a fashionable
lndy. His slender form was rendered more so by the tight-
est of stays; his legs were bound together by a pulled- back
skirt and bustle; his narrow feet were encased in high-heeled
boots; his hair was cr