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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,
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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

i

i }‘[
|

— e e

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
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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

9 "o .
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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
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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
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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
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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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