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IMPROVED KNIFE-GRINDING MACHINE.

This machine is entirely different in construction and
mode of aperation from any other automatic apparatus here-
tofore made for similar purposes., On knife-sharpening ma-
chines where the grinding is done on the periphery of the
wheel or stone, the beveled edge of the knife must ne-
cessarily be concave, and in shape exactly the reverse of a
section of the periphery of the wheel of like width, and as
the wheel becomes smaller by use, the knife edge is ground
more and more concave until the wheel becomes too small,
and a new one is necessary, After the substitution and
at the first grinding, each knife is changed back to the
shape it had when the former wheel was new,so that more is
taken from the edge of the blade than is needed to sharpen it.
This machine is claimed to overcome all the disadvantages
described, and the wheel is in the form of & hollow cylinder
or shell, and, the grinding being done onits edge, it simply
grows shorter as it wears away without decreasing in diame-
ter. Another decided advantage possessed by this machine
is that the wheel used is only nine inches in diameter, while
the wheels grinding by the periphery are usually from
twenty to thirty inches, and hence are more expensive, The
following is a description of the machine and its mode of
operation :

A is a cup-shaped emery wheel,ncross the projecting edges
of which the knife passes during the process of grinding.
B is a truck or way block on which the bed, C, carrying the
knife holder, is reciprocated by means of a rack and re-
versing gear, similar to that of an iron planer. D is the
knife holder, ndjustable on bearing so0 as to give any degree
of bevel required for the edge of the knife. E and F are
respectively a slotted handle and stand connected by a bolt
and hand nut,which admit of the knife holder being held in
any required position and also serve as a gage for retir-
ing it to the same position after it has been loosened for any
purpose. At G are two hinged gages, one on each side, for
setuing the knife by its edge, bringing the edge exactly to
the same position on the wheel. H is simply a shaft and

hand wheel, connecting the feed screw so that both ends of
the knife holder are fed up simultaneously,

When it is desired 1o grind a perfectly flat bevel,the track
ig set so that the knife will strike both sides of the wheel,
If it is desired to grind the edge concave,the track is placed
80 that the knife will strike but one side of the wheel. The
more the track is set out of line, the more concave the knife
will be ground. When once set, the machine will grind all
knives to exactly the same shape until it is changed, Means
are provided for setting the angle of the track so as to give
a flat or concayve bevel as may be desired.

For further particulars, address the Northampton Emery
Wheel Company, Leeds, Mass.

Bronze Statue of Danlel Webster,

On Saturday, November 25, the colossal statue of Daniel
Webster was unveiled in Central Park, in this city. It is
the gift of Gordon W. Burnham to the city, was modeled
in Florence by Thomas Ball, and cast in bronze at Munich
by Muller. Its hight is fourteen feet, and its weight six
tuns. The pedestalis of Quincy granite,twenty feet in hight
and & hundred and nineteen tuns in weight, and is of itself
a symmetrical and handsome monument. The artist has pro-
duced a wonderfullik .of the d d statesman, and
has delineated very powerfully all that grace, dignity, and
force which characterized the living Webster. Mr, Burn.
ham has always maintained the greatest admiration for the
genius of the great Webster, to whose memory this statue
is dedicated. This last contribution i3 the second expensive
bronze statue which, through the liberality of our wealthy
citizen, G. W. Burnham, ornaments our beautiful park.

New Alloyws.

Mr. P. M. Parsons, of Blackheath, England, a well
known inventor of alloys, has lately patented in that coun-
try a new series of compositions obtained by mingling spie-
geleisen, or some other form of carburet of iron mixed with

manganese, with bronze, brass, and yellow and Muntz metals,

The sdvantages claimed are greater homogeneity, hardness
strength, and closeness of texture,

The ferromanganese, used to mix with gun metal, containg
from 10 to 40 per cent of metallic manganese; with brass ul-
loys, b to 20 per cent of same; and with bronze alloys, the
proporiion lies between the above according to the propor
tions of tin and zinc employed, To prepare ferromangan-
eue containing o given smount of metallic mapganess, the
inventor melts rich ferromanganese, containing up to 70 per
cent, in o crucible under powdered charcoal, and with &
quantity of the purest wrought iron scrap. Thus, suppos-
ing it is desired to employ a ferromanganese to mix with
any of the alloys containing 20 per cent of manganese, & ferro-
manganese containing 60 per cent of metallic mangunese
and, say, 1 per cent of silicon, is melted with wrought iron
scrap, in the proportion of 100 of ferromanganese to 200
gorap. Then & foerromanganese containing 20 per cent of
metallic manganese will be obtained, in which there is only
one third of 1 per cent of silicon.

Dry sand or loam molds are recommended for casting.
Metal molds render the alloy somewhat harder and closer in
texture,

To Detoct Gas Plpe Leaks,

It is usual to detect gas escapes by applying a lighted ta-
per or candle to the suspected place of leakage. This isdan
gerous, and many explosions have thus been occasioned. A
safer mode is as follows: Mix dark soap and water in the
proportion of 2 1bs, of the former to 5 or 7 pints of the lat-
ter. The sticky paste or liquid so obtained is ready to be
applied by the brush to the gas pipe, when, if an escape is
taking place, bubbles will readily be seen on the liguid;
thus the positions of the gas escapes are indicated without
any danger.

MoxEY.—In order to guard against the possibility of loss
through the mails, we advise our subscribers to send their

money either in postal money orders, bank checks, or drafts,
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Some twenty thousand of the sabscribers to the SCTEX-
TIFIC AMERICAN and SCIENTIFIC AMERICAN SUPPLEMENT
will find printed on the wrappers which envelope this
week's papers the information that their subscriptions are
about to expire, coupled with a request that the same may
be renewed for the coming year,
oither journal, including the present issue, remain to com-
plete the volume; and as it is our fixed rule not to send pa-
pers aftor the term subscribed for is ended, those desiring
the weekly visits of our papers to continue without inter-

But two numbers of

ruption; will therefore serve themselves by remitting as
soon as possible. At the same time they will, in so doing,
greatly favor the publishers, as the latter are thus enabled
to form proper estimates as to the magnitude of the edition
which it will be necessary to print at the commencement of
the year. The rates of subscription to either journal or to
both combined remain as heretofore.

The success of the SCIENTIFIC AMERICAN SUPPLEMENT
has proved so genuine, and its circulation risen so greatly
beyond our anticipations, that we shall continue its publi-
cationand use our best endeavors to increase its value. As
to the programme and plans which we have in hand for ren-
dering both SCIENTIFIC AMERICAN and SUPPLEMENT indis-
pensable to workers in every branch of art, of industry, and
of science, the reader will find them fully detailed in the
advertising pages of this issue.

Those who have taken the papers through newsdealers
are recommended to continue to do so, and those in the habit
of procuring their papers weekly from the stands will find
them there as of old; and those who neither subscribe for
nor buy the SCIENTIFIC AMERICAN nor its SUPPLEMENT may
peruse them both on file in any working men’s reading room
in the country, orin thelibrary of any institution of learning
in the world.

A handsome subscription list will be sent as usuzl on ap-
plication by those desiring to form clubs,

COLOR BLINDNESS AND IT8 REMEDY.

The name of color blindness has been given to an affec-
tion of the eye which renders it insensible to certain colors,
whether they arise from the decomposition of the solar
rays, or from artificial pigments, or from the action of na-
tural bodies upon light. In 1855 Dr. George Wilson, of
Edinburgh, published a short volume on this subject; and
before considering the latest scientific views thereon, it
will be well to sum up his investigations, which are proba-
bly among the most extended and complete hitherto made.
He tells us that in England one person out of every 18 is
color blind, basing his statement upon personal examination
of over a thousand persons. Color blindness, he says, is
moreover hereditary, and affects males more than females,
and people of all habits alike. Three forms of the malady
are recognized. 1. Inability to see any color but black and
white or light and shadow, a highly colored picture ap-
pearing like & mezzotint engraving. 2. Inability to distin-
guish browns, grays, and neutral colors. 3. Inability to dis-
tinguish between red, blue, and yellow, and green, purple,
orange,and brown. The first of these varieties is very rare.
In the second variety, the mere shades of the more compound
colors, such rs browns, grays, and neutral tints, are alone
mistaken. The third is the most common; and on an aver-
age 1 person in 55 confounds red with green, 1in 60 brown
with green, and 1 in 46 blue with green. Red and green are
the two colors which the color blind are least able to appre-
ciate; and it is one of the most ordinary occurrences in
connection with the defect that a person seeing a scarlet
verbens in full blossom,cannot detect,at alittle distance,any
difference in color between leaves and flowers, nor can he per-
ceive any contrast of color between ripe cherries and the
folinge of the cherry tree.

Dr. Wilson says that no satisfactory explanation of the
phenomens of color blindness has ever beer propounded ; but
he wrote 21 years ago. The labors of Helmholtz, and more
recently of Von Bezold, have since solved many of the most
difficult optical problems. In Professor Von Bezold’s new
work on the ““Theory of Color.,”® color blindness and its
causes are fully considered.

Physicists, even before the time of Newton, assumed the
existence of three fundamental colors and attributed to them
& physical significance: that is to say, the white light of the
sun was supposed to be objectively resolvable into threo
such colors, an assumption which is now disproved. Later
Young and Helmholtz rencwed the ides, but ascribed to the
fundamental colors not a physical but & physiological signifi
cance. They assume that the eye is accessible to three
fundamental sensations, which we may perhaps conceive of
ns being made perceptible to us by means of three different
kinds of merves. It is supposed that all the various color
sceosations experienced by us owe thelr origin to the co-
operation of these three fundamental sensations, and it be-
COmos ilnpﬂrlnnl to determine to which colors these corres:
pond. Hed, yollow, and blue were generally looked upon
formerly as the fundamental trind, but later investigations
lead to the substitution of green for yollow, and the seleot

T Translated by 8, B, Koehler  Pablishied by L, Prang & Co,. Hoston, 3
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ing of a blue closely bordering upon violet; and this conelu.
sion,that rod, green,and deep blue are sensations of a simpler
pature than those of any other color, isespecially supported
by the pathological phenomena of defective color vision,
and thus we are led to an explanation of that ailment,

It is curious that not only are persons born color blind,
but that they may be rendered artificially so. Violent in
jury to the head or ovorstraining of the eyes can induce »
loss of the color sense; santonin derived from worm seed
produces vertigo and hendache,and causes the person afflicted
to see all objects in two hues, yollow and violet,

When n person who confounds red and green regards the
gpectram, he sees the red end shortened. The place in
which the red is visible to the normal eye is to him black,
hence red light does not affect his eye. He is red-blind,
When intoxicated by santonin the violet end of the spee.
trum % wanting, on the contrary; and this condition may
therefore bo designated as violet blindness.  The violet
shadows scen under the influence of santonin are therefore
simply the consequence of contrast,that is to say,a deception
of the judgment.

In order therefore to explain these phenomena, Professor
Von Bezold holds that it is only necessary to assume that
color blind persons are devoid of one or the other of the
three fundamental sensations. If we suppose that these
sensations are brought to our perception by nerve fibers
especially assigned to each, it is presumable that,in the case
of a red-blind person, the fibers corresponding to the sensa-
tion of red are cithier paralyzed or that they are perhaps
even wanting entirely ; while in the case of & violet.blind
person, the same would have to be true of the nerves set
apart for the violet sensation.

We can arrive at an idea of the condition of a color-blind

person approximatively by looking through colored glass,
or by noting our natural conditions when viewing objects
by lamplight, when our vision is closely analogous to that
of & violet-blind person. Hence the reason why dealers in
paintings prefer to exhibit them for sale by gas light, when,
the violet rays being absent, the eyesees other colors under
a rich glow of red and yellow, which adds greatly to the
brilliancy of the pigments and softens and mellows tones
which by daylight are crude and cold. Conversely,if a paint.
ing were executed by lamplight, it would look strange and
faulty by daylight,and its incorrectness would increase with
the number of cold colors intended to be employed in the
picture. The same absence of blue and violet rays in lamp-
light explains why red and yellow dresses show nearly the
same color under it, while blue stuffs can hardly be told
from green, and violet becomes grayish or reddish. This is
taken into consideration by ladies in buying dresses for even-
ing wear, and by artists in decorating apartments especially
intended to be used at night.
Now it follows that we have only to weaken the rays
which are in excess, to cure the defects of either the normal
eye under peculiar conditions or the color-blind eye. By re-
garding paintings through light yellow glass by daylight,
we can perceive nearly how they will look by lamplight:
and if we allow lamplight to pass throngh the blue solu
tion of sulphate of copper, we can weaken the red and yel-
low rays and produce a light equal to daylight in composi-
tion. If we proceed further, and concentrate the altered
light, we obtain a still nearer approximation to daylight in
brilliancy, and one which might be very valuable for those
who have to deal with colors at night.

To come back to people naturslly color-blind, the conse-
quence of the above is that colored giass offers & means of
materially lessening the ocular defect. If for instance a
solution of sulphate of copper renders the eye looking
through it red-blind, then & colored glass which eliminates
the blue green rays,interposed,restores equilibrium. In this
way Professor Von Bezold suggests that a few pieces of
glass of suitable color, mounted like eye glasses, for color-
blind people whose profession requires that they should be
able to tell the difference between colored signals (and the
red and green lights of railways and ships are of the very
colors most easily confounded), patterns, etc., or to study or
design technical drawings, such as plans and charts, might
be the means of affording very essential relief at & yery low
cost

e et —
OTTO OF ROSES.

The most delicious of all perfumed essences is obtained
by the simple distillation of roseleaves. In ourclimate,
roses are not sufficiently highly scented to produce the pro-
perly odoriferous essence or oil ; and all that the druggists
can produce from rose leaves is rose water, which in fact is
water slightly impregnated with the essence or oil, which is,
toa small degres, soluble in it, The most fayorable coun-
try for the production of the most highly scented roses is
the middle portion of European Turkey, at the base of the
wouthernslope of the Balkan Mountains, where the roses
are grown in localities where they are protected against
all winds except those from the south; and the tlowers thus
attain a luxurisnce in perfume and in growth, as well as in
alze, of which those who have not visited these regions can
hardly form noy idea. aiy

The town of Késanlik, situated in the province of that
that name, 1s the center of the flold of cultivation and dis-
tillation of the rose leaves. The leaves are
over the province, which is 40 miles long, and is
by the river Thunghsand the many mountain streams
discharge into the same, furnishing the water necessary f
tho distillation. To give an idea of the extent which
industry hos attained, we noed only say th 0 Aro.
that province 128 different villages, of whi

tants are all employed I tho oulture of the
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‘ors. These sl live in pence togethor, Turks and Christians;
l‘ and thoy prosper, having become wire by oxperience, I::;-'

g that it in better to work than to waste {ime in religlons

S0l o

Alﬁmﬂ. lll ; the country is oceupled by rose plantations,
Mm” n comparatively small portion Is devoted 1o ralaing
rye and barley, for the subsistonce of the Inhabitants and
thelr eattle.  The rose grows best on those parts of the
slopes where the sun shines most, and which 1s the lenst
northern in exposure. A light soil is best ; and the plant-
ing is done during spring and autumn, in parallel ditches
three inches decp and five feet apart, In these ditches
shoots from old rose trees are lald ; they must however
not be cut from the tree, but torn off, 50 that each shoot
lhas some portion of the root or bark of the root adherent.
They are then coverad with earth mixed with a little manure,
If the land is horizontal, and a mountain stream can be di-
verted #oas to inundate it, thisis done,to hasten the growth ;
at the end of six months, shoots are seen coming up all
ulong the farrows, and at the ond of one year these shoots
ared or 4 feot high, forming regulnr hedges. At the end of
the second year, rpses appear, but not in sufficient abund.
ance forthem to bo gathered, The gathering is commenced
in the third year, after which they produce largely, the
hedges being, at the ond of 5§ years, 6 feet high. The hashes
produce flowers until 15 years old, when the field is worn
out, and must be plowed up.  They do not prune the rose
bushes at all, 18 we do; but they cut off, every year in the
Into fall or winter, the dead branches.

The great harvest commences about May 15, and lasts un-
1 June 5 or 10 : the gathering is done daily in the morning
before sunrise.and the distillation is finished before 12 noon,
80 88 to have the benefit of all the freshness of the flowers,
which is at once driven off by the heat of the day. In hot
seasons, the roses open more rapidly, and the crop may last
but for 10 days; but in wet, cooler seasons, the progress is
slower, and the crop may last for 25 days: but then the
daily harvest is smaller in proportion, so that the final re-
sult is about the same. Howeyer, cool, slow weather iy pre-
ferred, as it eases the daily labor.

The stills used are of the roughest kind, and small ; they
hold from 200 to 240 pints of water, and are carried to the
rose bushes to be filled. To20 1bs. rose leaves, 160 pints of
water are added ; and the whole is distilled at o gentle heat
until 20 pints of water are distilled off. This quantity con-
tains nearly all the perfume of the leaves, which are then
thrown away with the remaining water; and the still is
sgain filled with 20 1bs. leaves and 160 pints water. This
operation i8 repeated until all the lenves have been used.
The water thus distilled off is a strong rose water; and
the result of 8 or 10 distillations is put in a still and sub-
witted to a second distillation, when a stronger rose water
is obtained: so strong, indeed, that it is unable to contain
the essence in solution, and the latter floats on the top of
the water. Experience has shown that, for every ounce of
otto of roses, 8,000 1bs. of rose leaves are required.

The total yearly production of eight districts, into which
the 160 villages of the province of Kézanlik are divided, is
onan average 3,500 1bs. of otto of roses, of which the dis-
trict in which the capital is situated produces half. Some
years ago, however, the bushes wera exceptionally prolific.
Thus, in 1866, 6,000 1bs. were produced ; but in 1872 only
1,700 1bs. could be obtained. We ought to add that every
rose farmer has his own stills for producing otto of roses
immediately after picking the flowers; and thousands of
industrions workers are thus occupied, earning in a single
short period of 20 days the products of & year’s labor in
preparing the soil, planting, and taking care of the grow-
ing plants. When the distillation isover, the farmers come
from all parts of the provinces to the capital to sell their
products, those who huve large quantities selling directly in
the great commercinl centers, such as Constantinople and
Adrianople, At present, however, an enterprising firm in
Kézanlik, considering the delay to which the trade with the
last-named cities is subject, and the chances of adulteration,
have established a depot in Paris, France, from which this
delicate and expensive perfume is now distributed over Eu-
rope and all the world

B,

A VALUABLE DISCOVERY IN ELECTRIC ILLUMINATION.

M. Jablouskoff, a Russian physicist, has recently commu-
nicated to the French Academy of Sciences a new and ap-
parently important device on which a single electric cur-
rent can be divided among several burners of electric lamps,
digposed apart at distances more or less great, At the same
time the light is augmented, and the regulators, which are
the most costly and most easily disarranged portion of elec-
tric Iamps, are entirely done away with.

The ordinary electric lamp consists of the carbon pen-
cils disposed perpendicularly one nbove the other, H«'n\'-\en
thelr extremities the current forms the luminous electric are,
provided, however, that these extremities are,as the material
burns awsy, constantly maintained in the same utlnth'u
position. :l‘() this end, delicate clockwork mechanism Is
used, whichis both expensive and difficult to ndjust. M.
JablouskofPs substitute for the latter mpparatus leaves
nothiog to be desired on the score of simplicity. He places
two pencils of carbon In a solid cylinder (of clay, powdared
stone, or any other refractory material), so that the pencils
form .n:q it were a double wick to the novel candle, Tho
pencils are ad justed to the proper distance apart,so that, when
the candle is inverted, the current passes from the end of
oneé to that of its neighbor. As the combustion progrosses,
the intense heat volatilizes the refractory material of the can-
dle, and thus new portions of the pencils are constantly ex-
posed, while the waterial itself,burning in the electric light,

ndds to it power. The ponells of course always remain
parallel, and heneco at the distance apart to which they are
primarily adjusted,  Ono of these candlow placed in
A cnde, with rofloctor, ete,, constitutes a)l that is ne.
consary to connoct with the battery to produce the lght; and
1t i eany to roo how a Inrge number of them might be joined
in circult, and thus one current utllized to produce an ox.
tonsive Hlumination,

———d - ———

THE VALUE OF FINE WORKMANSHIP,

*“ Whntever s worth doing i worth doing well” 1, it In
trae, o platitude; but It hos o pecallar value when applied
to the machinist's art, for the difference in durability be.
tween an ordinary and a fine fit Is so great that the latter is
in the ond the true economy, Thore is of course & large
cluss of work in which the fit of the parts is of no practical
moment, and in such cases the work may be put together ny
it leaves the machine tools; but for all goneral work, such
08 the conneoling rods, link motions, gulde rods, eross-
houds, and valvoe motions of engines, either stationary or lo-
comotive, it pays to finlsh the work everywhere to a fine fit.
And it mny safely bo suid that, while every piece of turned
work should be finely turned, and each pioce of boring earo-
fully bored, every brass or journal box should be fitted with
the smooth file and half round scraper to its place, red
marking being used to whow the fit; and if this is properly
dono while crecting the' work, there will be no danger of
hot journals, or of stiff working, which too often occurs
when new engines or machines are first run, It is often
advanced by machine builders that “ the working parts will
in o few days wear down to a bearing,” and It is no doubt
trae: but in the process of that wearing down, infinite mis-
chief is done. Buppose, for example, that & journal box is
left to wenr itself to n bearing instead of being fitted to one ;
then the whole strain placed on the bearing will be sus.
tained by the reduced amount of journal ares at first in con.
tact, and n8 a consequenco the wearing will not be smooth,
the degree of roughness being proportionate to the area of
metal in contact and the pressure upon the same. It s
often found that the oil escaping from a newly run crosshead
and slide, or from a new journal box, appears like liquid
bronze, evincing that cutting I8 going on; and as that
cutting will cease when the working parts have come down
to n bearing, it is evident that, were the brasses fitted to a
bearing, the cutting would not take place. Axle boxes are
often left sluok at first, and gradually tightened up as the
engine or machine i8 ran; and there would be no necessity
for this if the parts are properly fitted, not only separately,
but also when put together, If a journal box is properly
fitted, the nuts may be screwed tightly home at once ; and it
will work smoothly and noiselessly without requiring any
special attention. In lathe work, we find that, no matter
how carefully it is turned, it is not true; and though out-
side work may be made sufficiently true for practical pur-
poses, inside work, such as boring, will be greatly improved
if fitted by hand, especially if it is put together in pieces.
Eccentric straps and pillow block or connecting rod brasses
are examples of this fact ; for if we bore them to the correct
size, we shall find that they close in across the joint during
the process of boring, and we must, to make a good job of
them, fit them to their places by hand work. But if once
properly fitted, they will work & long time without causing
any lost motion.
If we turn to fiat surfaces, experience has demonstrated
that, no matter how carefally they may be planed or milled,
they are not fnished true; and though for small work, such
as s ewing machine work, they may be true enough, they
are not so for large work. Three cast iron surfaces, 11x8
inches, were recently carefully planed in a very superior
planing machine ; and yet it took two good hours’ work
with a 14 inch smooth file to file them sufficiently true to
show a good bearing surface when tried together. Work
may appear to be true and of a good fit when such is far
from being the case, especially in the matter of flat sur-
faces. In ftting up connecling rods, for instance, it is no
proof that, because the keys seem to have & very close fit to
the keyways and the straps to the stub ends, the fitting is
well done, because the vise hand or fitter knows that those
are the points to which the exawiner will look to judge of
the fit; and hence he is very liable to keep those edges in
contact, even though the interior surfaces are hollow, and
therefore not in contact at all. But it must be remembered
that the wearing surface is that which is in positive work-
ing contact; and the smaller its amount, the soconer will
play, looseness, or lost motion occur; and after that has
once begun, the wear is much more rapid and destructive.

In the matter of all flat surfaces, it is actually cheaper to
make a good job than an indifferent one Suppose, for ex-
ample, we are filing out a keyway : we may use a keyway
surface plate, and file it out level and out of twist; and
then we know, when fitting the key, that, the keyway being
right, our attention need only be directed to the key. When
the latter is planed, we may apply it to the surface plate and
true it up and fit it to the keyway without having to drive
it in and out to try the fit, If it binds in the middle or at
the edges, we may, by applying the key to the surface
plate, ascertain at once whether the key or the keyway re-
quires to be eased, and thus ensure not only a close fit, but
one fitting over the whole area.

It may in fact be said, without fear of contradiction, that
no flat work can be either well or quickly done without the
aid of a surface plate; nor can any work be really well done
unless the parts are fitted together and the fit tried with
marking. That work is often pat together as it leaves the
machine tool is too true, but its durability is comparatively

short-lived ; and it may safely bo sald that, whatever extra

cost 18 entailed, making work trus and of & very fine fit
in true economy, It is, per contra, frequently urged by en-
glne builders that purchasers will not pay the Increased
cont; but the reply to this is that the cost ls but little
increnged, because, in & majority of cases, the work may be
performed actually more quickly by applying tests to ascer
taln its accuracy ; and furthermore, the application of the
tests shows where the defects are, and the machinist directs
bis attention to remedying them ;and In fitting up the work,
hie knows just where to find them,

The standard of excellence to which work should be
finlshed depends upon what, if any, means are to be takon
to tost the quality of the finished work, or whether it Is to
be subjected merely to a casual observation. We belleve
it costs much more to do good work without hand work than
with it, and we are sure that good work cannot be done
without actual testing, by trying the work together, and &
careful application of marking, calipers, gages, ete.; nnd if
any of our readers are not cognisant of this fact, let them
test the flatness of the most carefully manipulated piece of
work, and they will be speedily convinced. Even the extra
finisn upon work is labor well bestowed ; for in using it, the
operative is constantly reminded of its degree of superiority,
and Is just so much the more careful in using or working It.
Another consideration is that the users of machinery are not
slow to appreciaie excellence of workmanship, and will be
ready and willing enough to pay for that which time will
inovitably prove to be commercially valuable. It very often
occurs that a fine adjustment of fit is neglected because the
parts are provided with a means of taking up any wear or
lost motion. In many instances, howeyer, the provision of
such parts is more costly and not more desirable than omitting
them and masking the parts a good fit. The crossheads of
stationary engines may be taken as a fair example of this,
Solid crossheads have been known to work for years without
any appreciable wear, while on the other hand it is not un-
common to find that the brass adjustable gibs and the sur-
faces of the gulde bars are considerably worn after a few
weeks' travel only, Locomotive guides and bars are much
more subject to excessive duty than are those upon station-
ary engines; and yet it is not found desirable to provide
them with any means for taking up lost motion. The link
motion, ete., of a locomotive engine in England, that had
run express trains for fifteen months, were taken apart, and
it was found that the parts were so little worn as to
be practically unimpaired; while another engine had oil on
the guide bars, which was like a liquid bronze from the
wenr due to an improper adjustment of the gibs to the guide
bars., It may also be noted that, while in many cages pro-
vision for taking up the wear is decidedly advantageous, in
all such cases the wear is very likely to be excessive in con-
sequence of an improper adjustment of the parts. In con-
clusion, it may justly be said that, in view of the similarity
and excellence of design to which many of the more promi.
nent builds of stationary engines have attained, the quality
of the workmanship promises to receive more minute atten-
tion than has in former years been paid to it; while the em-
ployment of steel and the hardening or casehardening of the
working parts promises to be much more general as their
great advantages become universally known.

-l

NEW YORK ACADEMY OF SCIENCES

The chemical section of this society met at their rooms,
64 Madison avenue, on Monday evening, November 18, 1876.
Some beautiful specimens of tourmaline from Brazil were
shown, which exhibited the pecaliarity of haviog a red cen-
ter and green exterior, or were red at one end and green at
the other. A very large black garnet also attracted a good
deal of attention, as did a specimen of crystallized dolomite
from Westchester county, N. Y.

Professor Winchell, Chancellor of the Syracuse Universi-
ty, made some remarks on cephalopods, more especially the
endoceros, which he has been recently studying. His re-
marks were illustrated by blackboard drawings.

Dr. H. Carrington Bolton showed some experiments with
Bittger's ozone mixture, namely, permanganate of potas-
sium and sulphuric acid. Sulphuretted hydrogen gas is
immediately inflamed by contact with this mixture, without
the application of heat. When a jet of ammonia gas is di-
rected against this mixture, it causes an appearance of flame,
but the gas does npot itself continue to burn. Dr. Bolton
also referred to the fact that sulphuretted hydrogen gas
may be ignited by means of concentrated nitric acid. Pro-
fessor Falke spoke of the danger attending the use of this
ozone mixture, and Professor Seeley described the use of
chromic acid for producing heat and igniting substances.
Professor Charles A. Seeley read a paper on the friction
of fluids. Including air and other gases under the name of
fluid, he explained the ball puzale at the Centennial, the
formation of smoke rings, ete.

The next chemical meeting will be held on December 11,
1876.

> i

TnEe shipment of American beef to England is becoming
a large and growing business. Two Liverpool steameors
took over four hundred dressed cattle a few days ago.

—_— ———vtr——

IN accordance with a long-established rule, all subserip-
tions terminating with this volume will be diseontinued at
that time. We trast that all our subsoribers will not only
renew, but that they may find it convenient to induce some
of theirneighbors to become snbseribers. Wo shall In the
future, as in the past, give our readers full measure and

running over, in return for their money.
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THE NILES ENGINE,

! When it is considered that the majority of steam users
employ the cheaper olusses of steam ongines, it is hardly
nocessary to seek for furthor reasons why the engine with
the single slide valve still finds abundant usage, despite the
oxistence of the improved automatio cut-off machines, with
ull the advantages which they offer.  To
meet the demand for an eflicient motor
of the first mentioned type at low cost,
the machine herewith [Hlustrated in Fig.
1, modeled aftor the English Tangyo on.
gine, isoffered. The design lsquito novel
and simple, the working parts are noeat

ly proportioned and adjusted to compen.
sate for wear, and sccess to them is ren

dered easy. The bed casting is cored
out, and the metal disposed as nearly as
possible in the line of strain; when bolt

ed down on the foundation, the entire
length is in contact with the masonry,
thus insuring stability. The stoam chest
is on the side of the cylinder, and low
enough to drain it of condensation. The
connecting rod is & solid forging, with.
out straps or stub ends. The mortises
through each end are accurately broached
for reception of the brasses, and a sin.
gle cotter takes up the wear. The valve
is driven directly by the eccentrio rod.

The disgram, (Fig. 2) s taken from a
18x20 engine, and exemplifies the valve
motion given to the engine. In thiscase
the machine was carrying its maximum load, at rated speed,
with exhsust connected to a feed water heater. The ave-
rage back pressure, independent of cushion, is less than
one half pound, tbe total counter pressure referred to the
whole stroke being less than five per cent of the average
direct pressure.

The engines are designed for use where the ordinary slide
valve engiae has hitherto been employed, and are built in
sizes varying from 6 to 16 inches diame-
ter of eylinders with 10 to 24 inches stroke.

Fig. 8 exhibits a complete stationary en-
gine with vertical tubular boiler, conve-
niently arranged on a substantial cast iron
base. This engine is also modeled after the
Tangye, but possesses some novel fea-
tures of its own. The bed, cylinder, in-
board pillow bLlock, slides, and seat of
steam chest are all combined in a single
casting, Around the oylinder is cast a
thin shell forming an air space, into whicl
the condensation from the cylinder is
drawn. Ample provision is made to com-
pensate for wear, and steel is freely used
in the construction. The pump (not
shown in the engraving) is driven by a
small crank st the outboard end of the
main shaft. The boiler is of the vertical
tubular type. The smoke bonnet is made
in two sections, the upper one of which is
pivoted, allowing it to be swung entirely
clear of the boiler, for cleaning the tubes.

The boiler is provided with compression gage cocks,
spring pop safety valve, with hand leyer to blow-off st
gage, check valve, blow-off, and drip tubes. The engine,
boiler, governor, feed pump,and appurtenances are furnished
in sizes from two to twelve horse power, complete, as shown
in the engraving, all ready for the boiler w be charged with
water, fired up, and run. The engine is warranted by the
builders to develope the rated power at 60 1bs. boiler press-
ure.

For farther information regarding either of the above en.
gines, address the Niles Tool Works, Hamilton, Ohio.

New South Wales Intornationnl Exposition of 1877,

We would remind manufacturers, inventors, and all
who have exhibited at the Centenninl that an excellent dis.
position of their show articles would be to pack them and
ship them to Sydney, New South Wales, for display at the
International Exposition, there to be held in the months of
April and May, 1877, Messrs. R. W, Cameron & Co,, of
23 South William street, New York city, are representative
commissioners here und will despateh aship direct from New
York to Sydney on the 1st of December. Freight is fixed at
$10 per tun,

The exhibitions in Bydney, which are annual, are not so
much sttractive spectacles as places of business where peo
ple from all the Australasian colonies meet to buy and sell,
The Australian public is wealthy but utilitarian: that is,

it cares little for fine arts, but & great deal for usefal and !

improved inventions which will aid in developing the re
sources of the country, What is especially wanted is labor
saviog machinery and in a recent letter the Executive Com. |
missioner of

Augustus Morris, offers some valuable suggestions as to the |

New BSouth Wales at the Centennial, Hon
Kinds of machines required. He says: * The greater por
tion of the best pastoral lands of Australis are wholly with
out surince water, and geoerally when wells are sunk they

only reach salt waler, Therelore, the groat r-'-‘ulrl'lm'hl\l
are spparatus for minking through the saline stratum to
the fresh water, which probably lies below ; and especially
spplisnces lor excavating tanks or reservolrs,into which the
ralnfall may be led from the plains. The most effective
puwps for use on land or in ships are desirable objects of

exhibition, 8o, also, are the bost agricultural machinery

and many prejudices would be removed.

Seieutific Ddwevicun,
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and implements, being strong and simple in construction, | machines, if choap and strong; small cheap planers and
Timber-sawing machinory always finds a snle,and,if adapted | matehors; scroll saws; the Intest improved woodworking
to fell standing trees, and to out them into lengths when on | machinery ; any small, ingenious housohold goods of the
the ground, so much the better, This opportunity of bring- | Iatest patents; spring wagons of best construction; lightning
ing American railway applinnces to the notico of the Aus. | cross.cut saws; samples of furnishing goods, ete, I could
tralian Governments, which own nearly all the railronds, | extend the list, but I shall be happy to advise any one who

mny wish to oxhibit as to the probabili

ty of hin obtaining orders. There are

&
i ::3)\
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Fig. 1.-THE NILES ENGINE.

should not be neglected. Such a display would undoubtedly

attract the principal civil engineers from all the colonies,
Although the
Australian Commissioners have been very much impressed
with the suitableness of the American railway system to
our colonies, and we have so roported, unfortunately none
of us are civil engineers, and our opinions will certainly be
taken with much allowance for error. 1 will, failing a more

Fig.2.~INDICATOR DlAGllAMlOl-“_Al‘l3x‘20 NILES{ENGNIE,

suitable person, gladly take charge of any railway exhibl;,
and do my best to forward the interests of the exhibitors, if,
on consultation, I can advise them to be sent. There are

Fig. 3.—NILES SBEMI-PORTABLE ENGINE,

very many articles in the Centennial buildings, which would
when known, be introduced into Australia advantageously

to the makers. I will mention & few only: Brickmaking

very few articles subject to cllll'\' in New
South Wales, but any reasonable quan
tity of dutinble goods for exhibition will
be admitted free of the custom house
which will have no control over any.
thing which enters our exhibition build-
ings., Everything for the exhibition
should be addressed to Jules Joubert,
Esq., secrotary of the New Bouth Wales
Agricultural Society, Sydney, so that it
may be taken free of expense to the ex.
hivition bullding, and otherwise cared
{l»r, 30
_——— - >
American Progress Viewed from
Abrond,

M. Louls Simonin, one of the ablest of
French writers on political economy
contributes to the HRevue der Deuz
Mondes, n very valuable and, o Ameri.
cans especinlly, interesting summing up
of what the Old World thinks of our
Centennial. The chief fault which he
finds is due to a misapprehension which
which we are surprised o discover in an observer in other
respects so acute. He objects to the award system on the
ground that “the great builder and the great manufacturer who
went to large expense in order to take part in the Exhibition
are not distingaished from the smallest exhibitor, since they
all alike receive bronze medals.” Now, as the medals in-
cluded in awards amount to nothing more than to attract at-
tention to the report of merit, and as the reports offera
means of differentiating honors with a
minuteness only limited by the adjectives
and modes of expression comprised in the
English language, it certainly follows that
no one who reads the reports is liable to
misunderstand why, and for what, awards
were conferred. We cannot agree with M.
Simonin in thinking the Corliss engine
** the most remarkable thing in Machinery
Hall and one of the greatest curiosities,
perhaps the principal, in the Exhibition;”
nor can we applaud the comparison of the
spinning and weaving machines with simi.-
lar collections in other Expositions ““in
number and noise.” In his review of our
industrial progress and possibilities we
should expect to note the master hand of
the writer, and the following significant
paragraph certainly more than compen-
sates for the minor errors into which he
hiis straved:

America can feed Europe with corn,
wheat, preserved meats, and live stock, as it has supplied it
with cotton ; it has clothed Europe, and it can nourish Ea.
rope. Itcan get along without Europe as far as regards
iron, steel, copper, machinery, and most of the manufae-
tured products. It will not cease, however, to give Europe
the gold and silver which is needed for all transactions, for
the mines of the United States yiold more than the minesof
the whole world. As for conl, America will soon produce as
much as England, that is, as much as all the rest of the world,
and its carboniferous deposits are twenty times greater than
those of England.

“ America will learn more and more how to get along with-
out Europe, but Europe will not be sble to get along with-
out her. It is truly a new England which is rising across
the seas, and which already threatens the old England in all
her markets. The commercial interests of France are also
threatened; even American wines are competing with ours,
The connoisseur alone demands the wines of France.

““ But what is still graver is the fact that the Americans
are getting hold of the processes, the sleight of hand of our
workmen. Already in the manufacturing of jewelry, watch-
es, bronzes, furniture, and artificial flowers, they produc.
an article which bears the real stamp of solidity and good
taste. In these departments the American is more to be
feared than the Englishman, becanse of his situation, which
climate, s mixture of races, and an incessant contribution of
European and Asiatic immigration render peculiarly fa-
vorable. Switzerland is already in a state of agitation over
the success of American watches. In carriage making, ca-
binet work, glass work, and pottery, the United States is al
most the peer of France and the other great nations. In
other things they have got ahead of us;and all this in spite
of the high price of labor. It may be said that we are their
instructors and masters, as Italy was for us at the Rénais-
sance, and that they are destined to surpass us some day, a8
we did the Italians. Venico, Milan, and Florence taughtus
formerly how to melt glass, to weave silk and velvet, and
soon we got ahead of them. Will the same thing happen to
us in respect to the United States?"

To determine whether beeswax is adulterated with paraf-
fin,heat the suspected material to 820° Fah,, with sulpharic
acid. On cooling, the paraffin, if any be present, will rise
to tho surface




- Wetal annexed engraving of a new
; clock Iately devised by M. Guilmet. The odd feature sbout
ﬁ.mh that the clock oscillates while the pendulum

In stationary, thus revorsing the usual order of things. The
mechanism is contained in a circular case which is pivoted
to the branches of the bracket, A B. The rear of the clock,
with the escapoment and small pendulum, P, s shown In
fn&l. The ring, B, Fig. 9, is connected to the cromspiece,
CC, Fig. 1, by means of three springs. Below the cross.

Fig. 1.

piece is attached n balance rod, which also acts as a pendu-
lum. The ring is slipped over a hook, a, in the hand of the
statue, and the clock is thus sustained, a slight swing being
sufficient to start its oscillations. The effect obviously is
the rame s if the piece, a, Fig. 8, vibrated in the usual man-
ner. The outline on the right of Fig. 1 indicates the swing
of the main pendulum, the position of the bob of which
governs the oscillation, and consequently regulates the
movement of the clockwork. The weight of the small pen-
dulum snd the elasticity of the supporting springs unite
to render the vibrations continuouns.

B E o

IMPROVED APPARATUS FOR CURING TOBACCO.

It is well known that a large portion of the tobacco grown
never enters into that state of fermentation necessary to ful.
ly develope its burning quality, flavor, and dark color, so
that it retains its wild rank elements and its green and yel.
low leaves, and is therefore unfit for cigar purposes,

The inventor claims that, by the process and apparatus
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Srientific American,

shown in the accompanying engravings, such tobaceo can be
foreod to sweat and color, and its quality can be improved,
thus reclaiming a large quantity of goods hitherto consi-
dored worthless. The easo of tobacco to be operated upon
In unpacked, and the tobacco, one or more hands at s time,
is Iaid loosely in layers upon the rack bottom of the truck,
D. As each layor rises a littlo above the horizontal bars of
the side racks, one of the loose racks, E, is placed npon it,
and so on until the whole case has been transferred to the
truck, D.  Each layer Is then molstened with water. As the
tobaceo becomen soft it settles down, and the racks, E, rest
upon the horizontal slats of the side racks of the truck,
which provents the tobaceo from packing so closely as to
provent all its parts from belng moistened evenly, The losded
truck is now run into the steam chest, A, the door, C, is
closed steam-tight, and steam is admitted until it has at-
talned & pressure of from 3or 5 1bs,, which pressure is main.
tained for 5 or 10 minutes. During this time any excess of
moisture that may be contained in the leaves will be vapo-
rized and distributed evenly through the entire mass, and
the tobacco will have sottled so that the hands press upon
oach other, and will be in suitable condition to sweat and
color, The steam valve ls now nearly closed, only enough
steam being admitted to maintain & temperature of from
150° to 200° Fah., long enough to thoroughly sweat the to-
bacco and bring it to the depth of color desired. It is then
ready for stripping.

This invention was patented through the Scientific Amer-
ican Patent Agency, September 20, 1876, by Mr. Charles 8.
Philips, of Brooklyn, N. Y.

-_——t -

A Two+Story Streot Car.

The Sixth Avenue Railroad Company of this city have in-
troduced a novel car on their road, which attracts considera-
ble attention and will be found specially desirable for sum-
mor use, It is only the pioneer of others if the new design
prove desirable. Its interior is of hard wood, handsomely
finished, polished, and varnished. The braces, bolt heads,
door handles, and even the match scraper, are nickel plated.
The seats are of fine polished wood, perforated, 'he nail
heads mounted and burnished. The body of the car is short-
ened to give space for the stairway on each platform. The
two benches on the center of the roof are placed so that pas-
sengers will sit back to back. A canopy is spread on braces
that are screwed to two strong uprights, and is high enough
to allow a person six feet in stature to stand upright.

This car has one commendable improvement in the shape
of s guard before the front wheels, It is a broad iron strap
attached to the under edge of the car, extending to within
an inch of the track, thus sheathing the wheel, and acting as
a sweeper of the rail.

— e,
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The Cornell Owl.

During the past week, a bittern, a duck, and four owls
have been received at the laboratory, One of the owls is
kept alive, He has disposed of parts of several fish, a chip.
munk, and a live snake two feet long, The encounter with
the snake was quite amusing. The owl, on spying him in a
glass case, evinced a desire to form a closer acquaintance, and
8o the snake was placed on the floor of the laboratory. The
owl with one fell swoop came down upon his snakeship, and,
striking its claws into his back, raised his head to its mouth
and instantly smashed it. Then commenced the process of de-
glutition. Theowl proceeded to swallow the snake’s head first,
nnd proceeded badly enough,until, after s minute's struggle,
all was swallowed but two inches of the tail. At this point
the owl stopped to take breath, and stood with its eyesslow-
ly blinking, while the two inches of tail, still visible, was
wiggling vigorously. At last, summoniog up courage, the
owl gave a last struggle and the end of the tail disappeared,
still wiggling, down his throat.—Cornell Era.

Wall Papers and Typhold Fever,

An Englishman, several members of whose family had
been sick with typhold fever, had a room repapered, and
found that there were no less than twenty-five wall papers
already on the wall. The presence of this mass of decom.-
posing paste and paper sufficiently accounted for the dis
agroeable smell that was slways noticeable, althongh drains

—

and water closets were well trapped,

A NEW STEAM PUMP.
Wa illustrate herewith & novel steam pump, operated by
the condensation of steam, something after the pulsometer
principle. To start the pump when first set up, it iz only
necessary to pour a small quantity of water into the cylin-
der, then open the globe valve, X', and raise the steam valve,
U, by means of the milled nut, T, which allows the steam
to flow into the cylinder, E, forcing the air thersfrom through
the port, K . The head, G, being at the bottom of the cylin.
der, the valve stem, I, projecting below, holds the valve, M,
open, and allows the steam to come in contact with the wa.
ter. Then, by closing the steam valve, U, s partial vacoum
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is formed. The steam is then again admitted, and the sams
operation continued until the airis exhausted from the pump
and pipes. This being accomplished, the pressure of the
atmosphere forces the water up the suction pipe, Z, nearly
filling the vacuum chamber, B, then up the passage, C, for-
cing the head, G, upward until the hub on the disk, L, comos
in contact with the counterbalance, R, and, lifting the steam
valve, U, admits steam into the cylinder, E. As the valve,
M (the only means of escape for the steam), is closed, the
head, G, is forced downwand, forcing the water with it un-
til the valve stem, I, is brought to bear on the bottom of the
cylinder, when the head, G, leaves the valve, M, which is
thereby opened and allows the steam to pass through the
piston, past valve, H, and exhaust into the water below the
piston, which condenses it instantly, thus forming nearly a
perfect vacuum in the cylinder, E, the valve, U, being at
that instant closed by the pressure of the atmosphers. When
the vacuum is formed in cylinder, E, beneath the piston,

the air instantly expands and forces the water out of the
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or, B, into the cylinder. At such time the foot valve,
d closed by reason of the pressurein the chsmber,

;*. M olng superior to the atmosphoric pressure without. But
_ ?.“W\hm begins to desoond sgain, so that the

ve, J, closes, the water at onoe rushes past the foot valve
nd into the chamber, B, with great force, thus compressing

e 1 In this respect the action is similar to
what takes place in a hydraulic ram. When water enters
the E, a jot Is foreed through tube, N, above the
The steam valve, U, is held open while steam isto
be admitted by the pressure of steam under it, but is closed

atmospheric pressure as soon as it is allowed to descend
by the forming of the vacuum under it, the action being
gentle, so as to prevent hammering the scat by the valve.
The arrangement of the cylinder, E, and head, G, with its
valves or equivalent, effects separation of the steam and wa-
ter until the time of exhaust, and secures at all times a hot
steam cylinder, in which the water to be pumped has no
no sccess either to space or surface.

This machine may be used as & condensing steam engine,
it being only necessary to connect a piston rod with the head,
allowing it to take in only sufficient water for condensa-
tion purposes. The invention was patented through the
Seientific American Patent Agency, September 19, 1878, by
Mr. E. G, Shortt, of W, }1
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THE ARMY WORM : ITS NATURAL HISTORY COMPLETE
BY FROFESSOR O, V. HILEY.

The sabstance of some experiments of mine made during
the year, on the biology of the army worm, was laid before
the American Association for the Advancement of Science
at its Iste meeting, and is here repeated in popular form.

The army worm is one of the most destructive insects to
North American agriculture. At irregular intervals it
sweeps throngh the meadows and grain fields about the time
that wheat is beginning to ripen, often renderingthem un
fit for the mower or harvest machine. It proves injurious
from Maine to Texas, and from the Atlantic to the 100th
meridian; and though the same species, or geographical
races of it, occur in other parts of the world, it is not known
to beanywhere else so injurions. It is the larvaof lewcaria
unipuncta, Haw, a moth with buff-colored wings, and char-
acterized chiefly by having a conspicuous white speck on the
diskof the primaries. Up to the year 1861 its parentsge
was unknown; and it is a singalar fact that, notwithstanding
the great abundance in which the insect occurs all over the
country indicated daring certain years, the nature of the
egzgs, and the time, place, and mode of disposition, remained
unknown up to the present year. Two trains of circam-
stances serve to explain this fact. The one is that, during
great army worm years, when the species most attracts at-

Army worm moth, —a, wale moth; &, abd of the mal Islze;
< m{‘.hnot male antenna; ¢, base of female antenns—eniarged.

teotion, the worms are so followed by parasitic and preda-
ceous insects, and so persecuted and destroyed by other an-
imals, man included, that comparatively few of them sur-
vive long enough to produce the moth. The other is that,
in seasons when the insect does not abound, no one thinks
of looking for the eggs.

The time and place of oviposition in this species is quite
important from the economic standpoint. Structure is a re-
lisble index to habit; and snatomical study of the stracture
of the ovipositor, made last winter, convinced me that there
was a third and more important reason why the eggs re-
mained undiscovered, namely, that theyare secreted, With
this clue, | have inthe present year been able to solve the
mystery, and to prove the correctness of the conclusions ar-
rived st from structural study. The eggs are, indeed,
thrust in between the sheath and stalk of well grown grass-
es, whether cat or standing, or occasionally in between the
natural fold of the green leaf, or the unnatural curl at the
sides of & withered leaf. On low blue grass, where my first
observations were made, they are almost invariably lsid in
the fold at the base and junction of the terminal leaf with
the stalk. The moth invariably endeavors to secrete them.
They are generally laid in rows of from five to twenty and
upward, and they are accompanied with a white, glistening,
wiscid fluid which glues them to each other and to the plant;
and, when laid in the fold of a spear, draws the two sides
socarely over them, leaving but a glistening streak along

the more or less perfectly closed edges. Each egg, when
first laid, Is spherical, 0'02 inch in diameter, smooth, opaque
white, with a very delicate and ylelding shell, which before
batching becomes faintly iridescent, and shows the more
sordid embryon within. The newly hatched larva is a
looper,the two front pairs of prolegs belng so atrophied that
it necessarily loops the body in crawling, as the full grown
larvee of another large family of moths—the geometrida—
pormsally do. A large number of noctuids, in which the
full grown Iarvm have the normal complement of prolegs
fully developed, exhibit this pecallarity in the early larval
stages. The newly hatched army worm bears no resem
blance to the full grown individual and is so small, and so
mauch of & color with the pale base of a grass blade, that it
would scarcely be noticed even where occurring in hundreds
to the square foot. It developes very rapidly, going through

Scientific Amevican.

five molts, and attaining full growth In from two to three
woeks.

There is one other mooted quostion jn the natural history
of the army worm which I have boen able this summer to
sottle, namely, whothor the species issingle
or double brooded, In a review of the mat.
ter in my eightly report, 1 eame to the con.
clusion that, in the more Northern States
At least, or over the larger portion of the country in which
it proves injurious, it is but single.brooded, and I am still
of the opinion that such is the case. But I have proved
that, like 80 many other species which are single brooded
further north, it is frequently, if not always, double:brood-
od in the Iatitude of St. Louis. By carefully feeding the
moths reared from my first larve with sweotoned water, and
supplying them with grass in spacious vivaris, 1 succeeded
in obtaining eggs from them. These oggs in due time
hatched, and the second brood of
worms gave me the moths again early
in August. The worms were general.
1y paler than thoseof the first brood;
and Dbeing the second generation,
reared in confinement, they were less
healthy. I obtained, in consequence,
but five moths, all of them unfortu-
nately females. One of these escaped,
three died without showing any devel-
opment of the ovaries, while the fifth
died with the ovariesso well developed
that the eggs, in a state of nature,
would probably have been laid within
a week. It is very clear, from the
sbove recorded facts, that the eggs of ;
this insect do not as a rule, if at all, Full grown army worm
pass the winter at the foot of grass stalks, as was hereto-
fore surmised. Nevertheless, the burning over of meadows
and grain stubble in winter will act as a preventive of army
worm injuries, for the reasons that the moth lays very early
in spring, that she prefers the full grown sheath and stalk,
even when dry, to the young green spears, and that she can-
not well lay her eggs, for want of support, where the grass
is yet sparse and thin, as it is when first starting in 2 burnt
meadow.

In my own experiments, the females, in secreting their
eggs, showed a preference for old hay over fresh and grow-
ing grass. Finally, without entering into further details, T
give the following as a revised summary of the natural his-
tory of the army worm:

The insect is with us every year. In ordinary seasons,
when it is not excessively numerous, it is seldom noticed: 1,
because the moths are low, swift fiyers, and noctarnal in
habit: 2, because the worms, when young, have protective
coloring, and, when matare, hide during the day at the base
of meadows. In years of great abundance the worms are
generally unnoticed during early life, and attract attention
only when, from crowding too much on each other, or from
having exhausted the food supply in the fields in which they
hatched, they are forced, from necessity, to migrate to fresh
pastures in great bodies. The earliest attain full growth
and commence to travel in armies, and to devastate our
fields, and to attract attention, about the time that winter
wheat is in the milk—this period being two months later in

Chirysalis of army
worm,

5 4

Army worm moth: a, ond of addomen denuded and showing ovipositor
strest; b, same with ovipositor fully extended; ¢, 7, retractile subjoints;
A, cgge—all enlarged; g, cggs, natural size,
Maine than in Southern Missouri; and they soon afterwards
descend into the ground, and thus suddenly disappear, to
issue again two or three weeks lator as moths. In the lati.
tude of Bt. Louls the bulk of these moths lay eggs, from
which are produced a second generation of worms, which
becarmne moths again late in July or early in Angust. Further
north there is but one generation annually. The moths Li-
bernate and oviposit soon after vegetation starts in spring,
The eggs are inserted between the sheath and stalk, or se-
creted In the folds of a blade; and mature and perennial
grasses are preforred for this purpose. The worms abound
in wet springs proceded by one or more very dry years. They
are preyed upon by numerous enemies, which so effectually
check their increase, whenever they unusually abound, that
the second brood, where it ocours, is seldom noticed ; and
two great army worm years have nover followed each other,
and are not likely to do so. They may be prevented from
invading u field by judiclous ditching; and the burning over
of n fleld, In winter or early spring, offectually prevents
their hatohing In such fleld,

It In thus that questions which have caused discussion
for years, and given rise to various theories, are sottled, and
circumstances that seewmed wonderful and difficult to se-
count for are explained by a fow careful observations and
experiments

Bt. Louls Mo
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A HMandy Form of Chuck,

1o the Kditor of the Scientific American .

I want to thank you as well as Mr, Joshua Rose for the
many useful hints to amateurs contained in his notes on tools
and their uses, and particularly to the articles on lathes and
lathe tools mn I indebted much for useful information,

I send you a model of a chuck something In the style of
the one described by Mr. Rose in your issueof August 3,
1870, in which, as your readers will seo, by the use of a va
rioty of parallel slips, many different sized pieces can be held
for turning, by only two wedges; and any boy who car uye
a Inthe can make it,

I would advise all amateurs to have a tap to match the
screw on the mandrel ; and also a small piece of hard, close-
grained wood, tapped to fit, the hole being bored with the
grain, and then screwed on to the mandrel, and there turned
with slight taper from left to right. A small shoulder or
flange should be turned on the left hand end, so that, when
screwed on, it fits up close. Then turn a piece of good soft
dry pine board, as large as will swing, 11 to 2 inches thick,
and turn a hole in the center to exactly fit the piece of hard
wood in which you have cut the thread; put these together
with good glue: when the glue isdry, turn the face and
edge, and you have a chuck or face plate, which (being of
soft wood) can be easily turned out 8o as to hold any block
that is less in diameter. When this face plate is used up, it
can easily be renewed on the same piece of hard wood in
which the screw is cut. Dogwood is perhaps the best of the
common woods in which to cut a thread; it is cheap, and to
be found in almost any yard where firewood is sold. I have
some of these wooden chucks, the threads being cut across
the grain, which have been in use in my chuck for years;
and they are as good as new. I prefer a wooden face plate,
made as above described, to screwing a board on to an iron
face plate, because the screws give in the wood, and they do
not remain true. AMATEUR,

Philadelphis, Pa.

e ——ettr——
The Ratio of the Diameter of a Clrele to Ity
Clreumference,
To the Editor of the Scientific American:

It i not easy to realize the comparative minuteness of the
difference between the figures 81416 and 314159, unless we
reduce them to some familiar standard, say to some fraction
of an inch. The former of these numbers is too large and
the Iatter too small, the true figure being at some unknown
point between them,but about three times as near the lattor
as the former. The difference between these numbers is
0 00001; and with regard to a 12 inch eircle, it would repre-:
went 0°00012 of an inch. Every mechanic using a minutely
divided steel scale is familinr with the appearance of (), of -
an inch; and ke may, by an effort, be able to imagine the )
minuteness of (1, part of one of these one hudnddn.lj <
of which latter subdivisions constitutes the 000012 part
an inch. But this small fraction is the sum of the two
errors contained by the numbers 3:1416 and 314150, said
errors being respectively only about % and % of a subdi-
vision for those numbers, Now two lines over hroe foet
long, differing in length only by 00012 parts of a of an
inch, have practically the same longth; and slight as ix this
difference, the circumference of & 12 inch circlo, if stralght-
enod out, would be longer than one and shorter than
other, that s, it would differ from either one by less than
the amount by which they differ from each other. If s mi-
croscopoe having a power of 200 dismeters were brought to
bear upon these minute portions of an inch, the former
(03 inch etc.) would appear less than & g on the scale,
while the latter (g, otc.) would have an spparent breadth
scarcely exceeding that of one of the division m
yet these microscopic amounts constitute
extent of the errors developed by using the abo
obtain the cirenmference of a 12 inch eirele. .

For other sizod circles, these orrors increase or d
In exnct proportion to the diameters: for instance, |
clo the size of a locomotive turntable the
tively about § and § of a }; of an inc
realizing these flcll*h u&n‘h to use the
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and 814159 intelligently, as mwultipliers for
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- Tho Earth's Motlon,

T the Biitor of the Scientific American :
Tnan,

~ Inanarticle on the “‘Irregularity of the Earth’s Motion,” on
page 821, current volume, it iy mentioned that ** smaller
:hanges,some In one direction,others in the other, have taken
place, generally lasting about four weeks at a time.” What-
over may be the cause of the changes of long duration, there
must, of necessity, be a change at every revolution of the
moon, since it has long been a woll established fact that the
earth does not move in a regular orbit around the sun, but
in epicycloidal curves, the center of gravity between the
earth and moon making the real orbit in which both together
rovolve. And as this conter is outside of the earth, the
whole body of the earth must cross the orbit twice in every
rovolution of the moon, and thus must apparently be con-
stantly varying i the velocity of its motion.

To represent the true path of the earth would require a
section of over one hundred feot in longth, of an arcof one
hundred feet radius, in which are the earth would be but one
tenth of an inch in diameter, But the path of the moon,
which is affected in a much greater degroe, can be given on
a much smaller scale. Thus, if we take s plain wheel of
six inches diameter and Insert a pin in the center and an-
other at one tenth of an inch from the first, and roll this
wheel around the edge of another wheel of seventy-six
inches diameter, we will find that, while the center pin de-
scribes a circle of eighty inches, the other will describe a
curved line like that of the moon. It will thus be seen that
it is only the common center of gravity that has a regular
motion, while the motion of both the earth and moon must
be constantly varying. J.A.B.

Canton, Mass

PRACTICAL MECHANISM,
BY JOSHUA ROSE.
SEOOND Sxuies—Number X VI.

PATTERN MAKING.

Our next example is whatis calleda T, a drawing for
which is shown in Fig. 113. Itis shown with flanges on the
main body, and a hexagon on the branch. Sometimes a
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npon the connections to which it is to be attached. Pattorns
of this class are often made #o that either round flanges or
hexagonal connections may be put on at will; and it is in
that style that we propose to make our example. It is ap-
parent that the pattern will be the most easily molded with
its body and branch both lying horizontally in the mold, so
that, if we suppose the surface of this paper to represent the
surface of the mold, the engraving shows just how the pat-
tern will liein it. It will be advisable, therefore, to make
the pattern in halves.

We first prepare the body and flanges, in the same mannor
ny described for the body of our gland, the only difference
being that we have, in this case, to fit a flunge on onch end,
I'he same method is pursued in muking the branch, with the
exception that we only require a core print on one end, the
other end nbutting against the body. The first question that
arises is how long shall we make the branch; and thix do.
pends upon how far the branch follows the curvature of the
body. In ourexample, the branch and body are of the sama
diameter, and therefore the branch will follow exaotly half
way around the body, We turn up the branch pieco, then,
to its requisite dinmeter, and make Its length equal to the
dinmeter to which it should stand out from the body, added
to half the dinmeter of the body, 'I'ho pleces we have made,
then, are those shown in Fig, 114, in whioh A represents the
plece for the body, and B the plece for the branch, Ournext
proceeding is to cut out the abutting end of the branch to
fit to the curvature of the body, and this we perform as fol
lows: We first set the bevel square to un angle of 456° by
the process shown in Fig, 100, and then, tuking the branch
halves apart, and placing the bovel square with its back
weross the end face of the branch (the blade lying on the jolat
face of the half branch), we mark the two lines, AB, In
Fig. 115, which must meet exactly in the conter of tho branch
and at the extremoend, as shown in Fig. 116, We then
paroofll the uugulur'ph-w, ¢ D, down to the lines, A B, If,
bafore we do the paring, however, we give our hinlf branoh
 quartor turn around, it will appear ns whown in Fig, 110
the eurvod formed by the intersoction of the plans surface
(Just made) with the round surface of the plece is the true
curve of the body of the T,

b circles of moderate .I..,.M‘“ truthful- | Turning to the other half of the branch, we perform upon
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It tho snme operation; and we may then cut away with the
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gouge the intervening timber from between the curve lines,
Our two halves will be of the proper carve st the end to fit
exactly to the body of the T, as shown in Fig. 117, in which

A represents a sectional view of the body of the T, and B
C are the two halves of the branch; while the view, D,
shows the body of the T lying horizontally with the branch
attached.

We have now to fasten the branch to the body of the T ;
and here we must pause to consider whether the pattern is
required to serve simply for the production of a few cast-
ings, whether it is to be cast aside after the first casting,
never to be used again (which is often the case), or whether
it is intended for standard or continuous use. For a tempo-
rary purpose, a few screws will be sufficient; but for a per.
manent pattern, a much stronger joint may be made as fol.
lows: Brush with hot glue the ends of the branch piece,
and let them stand until the glue has baen absorbed into the
pores of the wood. This is called sizing, and is always ne-
cessary in gluing end wood, as it iy called, meaning the end
grain of wood, The reason that sizing is, in that case, ne-
cessary is that the pores of the wood all meet the surface in
the end grain, and the sizing is necessary to fill them, We
then take a truly planed piece of board, and lay one half of
the body down upon it, placing a piece of thin paper between
the body and the board so that any glue that may run out
may not touch the board: otherwise it may glue the work
o fast tothe board that, in parting them, some of the fibers
of the wood may get torn out, Then we fasten temporarily
the half body to the board, and lay one half of the branch
with its flat surface on the same board, and glue it to its
place, drawing It well up to the body piece with dogs or
clumps, ot the same time observing that it is close down to
the bonrd, and fixing it temporarily there, as shown in Fig,
118, and allowing it to remain until the glue is dry. Input.

g U8, i

ting on the second half of the brancl, the board need not
be used, since the first half, already in position, will serve ns
agulde. A plece of puper must, however, be placed be.
twoon the two halves of the branch to prevent them from
andhering together. When all is dry, put a strong serew in
the position denoted at A, in Flg. 115, cut out a recess on
tho fiat fuce of ench half, and let in & picee of hard wood, us
shown by the dotted lines in the same figure,
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Lot us now supposo that, in our example, the diametor of
the braneh had boen smaller than that of the body of the
T, In that case womust first ascertain ita proper length by
the process illustrated in Fig, 120, which represents a plece
of board, upon which we strike the line, A B; and from the
point, C, we mark the semlicircle, D, which must be of the
sume radius as the body of the pattern. Then, parallel with
the line, A B, we draw the line, D E, the distance between
those two lines belog equal to half the diameter of the
branch of the pattern.  Then from the junction of tho line,
D E, with the sewicircle, D, wo strike the line, D F, at a
right angle to A D; and then from F to G, sdded to the dis.
tance which the branch requires to stand out from the edge
of the body, Iy the length we require to make the branch.

To draw the curve on this branch #¢ as to cut it out to fit

373

the body, we proceed as follows: Fig. 121 represents the ap-
plication of & peculiar trammel designed for this and simi-
lar purposes. It enables the operator to strike a true circle
upon & round or uneven surface, It ls composed of the
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turned bar or rod of metal, A, of about half an inch diame
ter, and upon it slides the piece of brass tube, B, upon which
is contrived a support for the sliding arm, C, as well as a
set screw for fastening the arm, C, in any desired position.
At the end of the arm, C, is placed an arrangement for fast.
ening the scriber, D, so that we may set the scriber at any
requisite distance from the rod, A, by adjusting and fasten-
ing the arm, C, and revolve it about while lifting or lower-
Ing it upon therod, A. When properly made, this is & most
useful tool ; and if not inuse, it may be taken apart in an
instant, and it occupies but very little room in a tool box.
If the stand, E, pierced with holes for screwing down, is
provided, it will be a very useful addition, but it may be
dispensed with; whereas the tool proper, or some improvised
sabstitute for it, is absolutely necessary, for the curvemust
be struck somehow. If the pipe or branch is large, say even
six inches in dinmeter, to attempt to fit it by guessing and
trying is the work of 2 novice and not of a workman. To
apply this tool to our branch, we proceed as follows: Tak-
ing & planed board, we gage a line upon it; and at s point
on this line, we describe a circle upon it of the size of the
foot of the instrument. We then make two V blocks, such
as shown in Fig. 122, to carry the branch. We then place

these V blocks with the spex of the V exactly over the gaged
line, and place the branch in the Vs, We then set the point
of the scriber at a distance from the rod of the trammel
equal to the diameter of the branch, which may be readily
done if the size of the rod be known. We next mark upon
the top of the branch, as it lays in the Vs (with the joint of
the two halves standing vertically), the distance it requires
to be cut out to form the curve, which distance will corres-
pend to the distance of F G, in Fig. 120. We then draw
the branch forward until this mark falls exactly under the
seriber, keeping the joint faces vertical ; and this adjustment
being made, we fix temporarily the branch to the piece of
board whereon it and the Vs rest. Then we move the arm,
C, in Fig. 121, a half circle; and letting the point of the
seriber contact with the branch, we draw the necessary line,
It will be found, however, that it is requisite to mark the
lines while lifting the arm to prevent the scriber from dig-
ging Into the wood. Thus one side of the branch will be
marked, and we mast then turn it upside down on the Vs,
sot the joint vertically sgain, adjust the mark to the scriber
point, and proceed as before to mark the other side of the
branch, We may then cut out the corners to the lines, which
may bo most rapldly performed by a band saw, sawing ex-
notly to the line: the branch belug held on & board, as it was
whon belng marked. In faot, & plece of wood should be
fitted underneath, where the saw c¢ut will come, so as to
prevent the fibers of the wood from being torn out at the
odge, showing a ragged cut: as it is very apt to do, especial.
Iy if tho band saw is not infirst class order,

Should the branch be required to stand obliquely to the
body of the pattern, as shown in Fig, 123, It may be struck
out in the sume manner; but instead of belng wet square with
the rod of the trammel, as in the former case, it must be set
at the bevel ut which it is to be fixed upon the bedy of the
pattorn,  Whoen marking one side, the braneh must make
an aoglo with the upright equal to the angle at A, in Fig,
180 while, when marking the other side, It must form an
soglo equal to that at B, in the same figure. [t will pay,
where two or thres pattorn makers are employed, to have
this marking apparatus slways standing ready for use upon
a board, with the degrees of angles marked thereon ; so that
A worlu:u oo:ld mark off his job in five minutes, and cut it
out with a band saw. Cutting out with a and
to its place may take four or five hours. .l?l:.ut bo‘air:‘o
In mind that too much care cannot be given to striklog out
the pleces aceurately and to sawing them true to the lines.
Tho waw must be sharp and of & width suitable to the curve,
and not tremble, or “dither," us band sawyors sny. By aw
tending to these mattors, o fit may be obtalned with a mini-

mum of labor to the workmun; and this is desirable in {ielf
and i an item of profit in the cost of the pattern




ANTIQUE GOLD AND SILVER WORK,

It was the custom among rich men in the middle ages to
invest a considerable portion of their wealth in gold and
silver wares: not only for the sake of possessing valuable
and rare specimens of art workmanship, as & means of dis-
pIay, but as an investment. Mon of large revenue must
have been sorely puzaled to know what to do with money
when stock companies, bonds of corporate bodies, and na.
tional debts were unknown; and even bankers, as known as
such to.day, had no existence, the custom of banking not
being Introduced till about the seventeenth century. This
consideration, probably, furnishes an explanation of the
groat wealth in gold and silver plate which was pos-
soased by some of the Enropean monarchs in the thir-
teenth and following centuries. As the goldsmiths be-
came dealers in this form of property, and frequently
recoived it for safe keeping or as security for loans,
they gradually became bankers; and many of the oldest
banks in London were originated in this way.

The practice called into existence some of the very
groatest artists that the world has ever known. Ben-
venuto Cellini may justly be called the chief even of the
most renowned workers in the precious metals; and the
domand for his services spread to all the courts of Eu-
rope. His works are very numerous, and the smallest
suthentio specimen of his handiwork is sure to fetch an
enormous price when offered for sale, and to be highly
prized by its purchaser, and closely studied by the con-
noisseur, as well as by the aspirant for fame in the
beautiful art of metal working. Cellini founded the
rénaissance school of design and ornamentation of the
precious metals; and his contemporaries and followers
extended the influence of the newly revived classical
forms, till the goldsmith’s art, as we now know it, was
formed. The progress since made was studied by tens
of thousands of people at the recent Centennial Exhibi-
tion; and the magnificent exhibits of Messrs. Elkington
& Co., Tiffany & Co., and other firms have well shown
the present condition of the craft.

The accompanying engraving delineates a very re-
markable salt cellar, being part of a collection of an-
tique plate formed by the late Lord Londesborough.
This curious example (the engraving of which we select
from the pages of the Silcersmith’s Trade Journal)of the
quaint designs of the old metal workers is considered
to have been the workof one of the famous Augsburg
goldsmiths at the latter part of the sixteenth century.
It is a combination of metals, jewels, and rare shells, in
a singularly grotesque general design. The salt was
placed in the large shell of the rare pecten of the
South Seas, which is edged with a silver-gilt rim, chased
in floriated ornament and further enriched by garnets;
to it is affixed the half-length figure of a lady, whose
bosom is formed of the larger orange.colored pecten, upon
which is fixed a garnet, to represent a brooch;a crystal
forms the caul of the head dress, another is placed below
the waist. The large shell is supported by the tail of the
whale on one side, and on the other by the serpest which
twists around it; in this reptile’s head a turquoise is set, the
the eyes are formed of garnets, and the tongue of red onyx,
The whole is of silver-gilt, and within the mouth is a small
figare of Jonah, whose adventure is thus strangely mixed
with the general design. The sea ie quaintly indicated by
the clrcular base, chased with figures of sen monsters dis-
porting in the waves. It would not be easy to select & more
characteristic specimen of antique table plate.
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SIEMENS' SENSITIVE ARTIFICIAL EYE.
We have already alluded to Dr, William Siemens’ curious
device of an artificial eye sensitive to light, an invention

Scientific American,

and in the othera selenium plate, 8 8/, the latter in commu.
nication with an electric current and a galvanometer. The
lens being covered with two movable screons, E E’/, the
whole is comparable to an eye, in which the screens repre
sent the lids, and the selenium plate the retina. Whenever
the screens are removed, the galvanometer is seen to deviate
and the degree of deviation depends on the color of the light
which converges upon the selenium, It is very slight if the
light is blue, more if the Jight is red, and still more if white
light be transmitted. The eye may be placed in communica.

tion with an electro-magnet, which may automatically ope-
rate the screens, in manner similar to lids. ** Here,” says

AN ANTIQUE SALTCELLAR.

Dr, Siemens, ‘“is an artificial eye, sensible to light and to
differences in color, which gives signs of fatigue when it is
submitted to the prolonged action of light, which regainsits
strength after resting with closed lids,” and which, by an
olectro-magnet attachment, may be made to close itself, as
does the human eye involuntarily, on the occurrence of a
vivid flash.

e
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Trade Marks in Great Britain,
Hon. R, H, Duell, Commissioner of Patents, has received
n communication from the Commissioner of Patentsof Great
Britain, informing him that by act of Parlinment foreigners
have been accorded the privilege of registering trade marks
in that country on the same terms as British subjects. The
United States Patent Office has recently declined to register
trade marks for British subjects for the reason that no pro-
vision had been made by treaty or act of Parlinment extend
ing the reciprocal privilege to our citizens; but in view of the
action of England now communicated, our Patent Office will
hereafter register trade marks for them on the same terms
and under the same regulations as those prescribed by It,
innccordance with actof Congress for citizens of this coun.
try.
The letter from the London Patent Office calls especial at.
tention to the fact that prior registration in the country of
which a foreign trade mark owner is a subject is not neces-
nary bofore registration in Great Britain; but in case a trade
mark has been used before the date of enactment of the new
Inw (which date is not, however, stated in this communica-
tion) it will be necessary in the application for registry that
a description of the goods in respect of which it has been
used, and the length of time during which it has been so
used, be given,

—- -

New Remedy for Boller Sealo.

Zinc has been shown to be an excellent anti-corrosive in
those cases where decomponed grease or fatty acid is the de-
stroying agent of boiler motal; butits usefulness in mainly
confined to bollers in which sea water is not used. Filtering
the feed is an excellent precaution and should be universally
adopted. To prevent the corrosive action in marine boilers,
of substances which no filtering can arrest, Mr, Rowan, in
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Sawing Granite

Among the Interesting things that were shown to the ar.
ohiteots in Philadelphia, during their convention, was the
patented process of Mossrs, Strathers & Sons, for sawing
granite. Hitherto it has been found impracticable to cut
granite with a saw, since the ordinary sand process would
cut only an inch and a half or two Iinches per day. The in.
vontor of the Messrs, Struthers’ process hit upon the idea
of using chilled iron, finely divided, instead of sand. A jet
of steam is directed upon a fine strenm of melted iron, and
blows it into spray, just as in the common atomizer a jot of
alr pulverizes, 8o to speak, the stream of liquid upon which
is turned. The iron, divided into fine globules of, sy,
a fortieth or a fiftioth of an inch in diameter, falls into
cold water, and is chilled into excessive hardness. It
is used under a saw of soft iron, and with a stream of
water, as sand Is used in sawing marble. Most persons
would have supposed that the scratching of angular
grains of sand would be more efficient than the rolling
friotion of globules of iron; but it would seem that the
sand is speedily crushed into dust, while the tough
iron, simply wearing down into smaller and smaller
globules, crushes its way through the felspathic and
other crystalsof the granite (which with us is usually
sienite, by the way, and not granite). The rolling of
the globules is curiously shown by fine channelings or
flutings, which score the under edge of the saw from
end to end. By this device granite can be sawn at the
rate of three or four inches per hour, and at small ex-
pense: the waste of the iron being about three pounds
for every square foot of kerf, or two square feet of
sawn surface. For small blocks, where a saw can be
used that is short enough and therefore stiff enough to
bear a heavy pressure without buckling, it is found
possible to cut at the rate of twelve or fourteen inches
per hour. The surface obtained by sawing is vastly
better prepared for polishing than & hammered surface,
not only because it is smoother, but because by ham.
mering the surface of the stone is ““stunned,” as it is
termed: that is, the crystals are so bruised and shattered
below the surface that it is necessary, before the polish-
ing can begin, to grind away an eighth of an inch or
more, which is unnecessary with a sawn surface.—
American Architeet and Building News.

A NEW BLOWPIPE,

‘We illustrate herewith a novel blowpipe, which con-
sists of a fire chamber, connected with an air fore-
ing apparatus, and provided with nozzles of various
forms for directing one or more jets of heat and flame.
The object is to provide a portable blowpipe, the flame
of which will have sufficient power to heat objects of
considerable size. The fire chamber consists of acylin-
der, B, of iron, having conical ends. To oneof these ends
the blast pipe, C, is attached; and to the other & nozzle, D,
is attached by screws, so that it may be removed and re-
placed by nozzles of different forms. E isan aperture in
the top of the fire chamber, for the introduction of coal, ete.
The chamber is lined with a coating of fire clay.

Fig. 2 represents a flat or elliptical nozzle, and Fig. 8 a
double nozzle, capable of directing the flame on both sides
of an object. In use, the chamber, A, is filled with burning
charcoal, coke, or other suitable combustible substance, and
the blast pipe, C, is connected by a floxible pipe with a
blower or bellows. A blast being oreated, a jet of flame and
heated gases issues from the nozzle, D, which is directed
against the object to be operated on. The heat generated in
this manner is said to be so intense that heavy irops, like the
frame or braces of alocomotive or other large objects, may
be heated in their places and bent, With a nozzle having
geveral jets arranged in an are, the tire of alocomotive wheol

Fig. 1.

Fig.

n paper recontly read before the British Association, pro-
posos forming on the interior surfaces of the boiler, an artl.
ficial conting of ealelum sulphate and magnesium hydrate,

&Sl‘."‘ =

may be heated and expanded, so that it may be easily re-
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boller. It is claimed that, when once hardened by heat, the

based upon the astion of light upon the electric conducti.
vity of seleninm. The construction of the eye is shown in
the annexed engraving,

A hollow sphere, suitably supported, is provided with two
openings, in one of which is placed s converging’lens, A B,

artificial scalo thus made with fresh water cannot be dis-
solved by fresh water, and Is not likely to be affected by the
small quantity of sea wator which may leak in: that ita
thickness is quite under control, and that it is free from
the troubls attending the keeping up of a salt scals.

moved, N
Tho apparatus is the fnvention of Messrs, O. G. Dodge and

William Gushurst, of Omaha, Neb, and was M s
through the Sclentific Amerioan Patont Agency, September

20, 1876.
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ACHMEA PANICULATA.

The achmea panicwlata, represented in the fine engraving
herowith (which we extract from La Nature), belongs to the
bromeliacem, & small family of endogenous plants, which
includes the pineapple, and is quite nearly related to the
canoa, ginger, and bavana families. The plants are us.
ually stemless, scarcely woody, and nearly all tropical.
They are mostly epiphytes in the forests of Central and
South Americs, growing in trunks of trees (though they
are by no means parasites) and in clefts in rocks. The leaves
are dry or fleshy and channeled, sheathing at the base, and
usually covered with scarf.™ The flowers are hermaphrodite
and regular, and are crowded on the stalk, which grows to a
hight of two or three feet. Each flower consists of three
outer divisions or calices, and three inner, much longer, with
petal-like divisions all attached to the inferior three-celled
ovary. Each flower is likewise placed in the axil of a bract,
the upper bracts, which are with.
out flowers, developing at the top
of the stem as a group of small
leaves, ending in & point or spur.

The six-cleft perianth is the dis-
tinguishing feature of the family
to which the achmea belongs, and
thus cariously enough allies to
the wholly dissimilar appearing
Tillandsia or long gray moss, so
common in our Southern States.

e
Knowledge Made Useful
In a recent address to the stu-

dents of the School of Pharmacy,
London, by Mr. Barnard 8, Proc-
tor, he illustrated as follows the
idea that not only must the mind
have received an ample store of
usefal facts, but all those faculties
must also have received a large
development before one can be re.
garded as in any complete sense
well educated and intelligent. *“To
make a carpenter you want wood
and tools, and skill to nse them.
So 0 make a learned man you
should have knowledge of facts
and laws, and power to use them.
Probably many of you are not
aware how imperfectly you exer-
cise these faculties upon facts or
circunmstances which are presented
to you. I will take an illustration.
Suppose 1 write down in a vertical
column two series of units 0, 1, 2,
3,fote., upjto 9, thus:

0 0

.L g 1 8
2 7

: 3 0
-y
b 4

0 3

7 2

8 1

0 0

“Some woald be noticed by all
of you if you regarded the figures
long enough, but you would not
all observe them equally soon; it
would depend upon the lnnate fa.
culty and the degree of education-
al development of the individusl,
The first thing you would notice
is that the double column repre
sents the nine column in the mul-
tiplieation table; next you might
notioe that, if we place & plus mark
(4 ) betwoeen these two columns,
and an equal mark after them, we
should obtain a third column all
nines, thus: 0 4 9 =9, and the same
with all the others down to 0} 40
={. Neoxt, If youn draw diagonal
lines from the 0 to the 8, and from the 9 to the 1, and so on,
you will see that the products are all elghts one way and all
tens the other, In making these observations we should
not say you had discovered a Inw, though we might say you
Lind dotected a rule applylng to the arrangement, and you
would naturally say: * Where there's a rule there's a rea
And In 'I.lu-.mmrch for the resson you exercise the
You do not continue your ob-

son."
higher faculties of the mind, .
sorvations upon these figures alone; you commence consider-
ing, speculating, and testing speculation with experiment,
You may extend the column upwards and downwards, and
find nln;~ times nine tenths is 8:1, and nine times olght tenths
is 72. 8o the remainder, the sum of the two figures con.
tinues to bo nine. You may then carry your extension down

wards, sand find nine times eleven are ninety-nine, the sum
of which two figures s not nine but olghteen. Then nine
times twolve aqual 108, in which case the sum of the th'rﬂﬂ
numbors gives us nine, as also is the easo with the following
pumbers: 117 and 120, ote. You will abserve the hitch at
oloven times nine in the sum tsken horizontally, and that
there is no hitoh in the sums taken by the right hand diago

nal, and thres hitehes in the left hand diagonal. This will
lead you to obssrye that In stepping from decimalsinto units
the rate of progresslon 1a nltered, and that it ls not altored

Fcientific Imericun,

in passing from units to tens, because weo take In the teens
between ten and twenty.”

Indian Manufacturos,

According to the English papers, a great change is coming
over Indis in the matter of manufactures. The old indigen
ous industries are in many places dying out, first through the
competition of English looms, and Iatterly through the in.
troduction of machinery into India itself., The delicate
handed natives, however, conform to the altered circum-
stances, and show a great readiness and aptitude for me.
chanical work In jute, cotton, and sugar factories they
find employment by thousands; but the traditional excel-
lence of their work has not yot in all places succumbed to
the invasion of steam, for in Orissa and In Patna the hand
loom still holds its own; and the muslin (the finest in the
world, of which fabulous tales are related in connection

ACHMEA PANICULATA.

with the most ohiarming of princesses), though very costly,
I8 even now to be obtained from the weavers of Dacon,
e et ——
A Substitute for Ivory Billiard Halls
PProbably the bost known substitute for ivory billinrd balls
i the collulold composition made by the Albany (N, Y.) Bil-
liard Ball Company, There has been no material yet discov.
orod that equals ivory for this purpose, but the latter Is ex
ponsive; and the production of large tusks, which are re.
quired for full slzed ballw, is growing gradoally loss, so
that inoreasing necessity oxists for a substitute which pos
The celluloid
balls cost about 25 per cent less than ivory at the present
price, and are a falr substitute for the Iatter; but it would
poom as if some of our ingenlous inventors might discover
a new material or improve on the present artificlal substance,
A billiard tablomanufacturer In this elty writes to us * that
if any man ean Invoot a perfect substitute for ivory, his for.
tune s made.” Wae have no doubt of the correctness of the
|ust nssertion, notwithstanding the absurd statement of some
of the forelgn journals that billiard balls are now made of
sbhonite, by a firm in Berlin, superior to ivory. We quote :
‘“Ivory balls are objectionable, on the score that they are
not of equal denslty throughout, and that by falling on a

soanos the requisite weight and elasticity

375

e —————————
hard substance they are easily broken ; further, it is fre.
quently necessary to color the ball afresh, as any deep pen-
otratlon of the color produced in the ivory wonld affect its
quality, and give rise to more frequent fractures, The con-
ter of gravity of the ebonite ball lies exactly in the middle,
as the material in perfectly homogeneons. The hardness of
these balls is such that they may be thrown with all ope’s
force against a granite plate without being injured, and
they have algo great elasticity, springing to ahight of 60 or
90 feet. The price of the balls (notwithstanding their supe-
rior qualities) is about one third less than that of the ivory
balls.”

It might be worth whileto test balls of glass, hardened by
the Bastie process, as substitutes for ivory,

Cryolite and lts Usen,

Cryolite was discovered toward the end of the last cento-
ry in a bay in Arksut Fiord, West
Greenland, where it constitutes a
large bed or vein in the gneiss, of
about 300 feet in length and 80
feet In thickness. The name is
derived from two Greek words
meaniog ‘“ice™ and *‘stone,” and
is applied because of the fusibili-
ty of the mineral in the flame of
s candle. It was supposed to be
sulphate of barytes until exam.
ined by Abildgaard, who found it
to contain fluoric acid. Subse-
quently Klaproth detected sodain
its composition. It was not, how-
ever, until 1850, when Jules Thom.
son discovered that the mineral
could be easily decomposed either
by the dry or wet way with lime
and the calcareous salts, that it
came into industrinl use. In ap-
pearance cryolite is snow white,
partially transparent, of vitreous
luster and brittle texture. Its
hardness is 2'5, specific gravity
3; and it cleaves in three direc-
tions, two of which are rectangu.
lar.

From cryolite, alaminum, alum,
caustic soda, and glass of & pecu-
liar quality are obtained. About
6,000 tuns of the mineral are
yearly brought to this country for
soda manufacture. The glass is
produced in Philadelphia under
the name of “‘hot cast porcelain,”
and, when madeof pure cryolite,
is milky white in hue and slight.
ly transparent. Impure cryolite
yields an opaque glass closely re-
sembling marble. The mixture
for milky glass consists of oxide
of zinc 1 part, eryolite 4 parts,
snd sand 10 parts. This is melted
in pipe clay pots, which are not
attacked by the flun.silicie acid
disengoged. The glass is very
hard, remarkably solid, and is not
attacked by strong acids even
when pulverized. These proper-
ties are doubtless due to the pre-
sence of undecomposed oryolite,
With a small quantity of the mi.
neral, the glass is brilliant and re
fraots light strongly ; with agreat-
or quantity it becomes opalescent,
and fioally, on more eryolite be.
ing added, the glass turns opaque
and closely resembles porcolain,
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A New Weapon of War,

According to the San Francis.
co OCAroniele, another terrible in-
strument of war has been inven-
tod, by a resident of that city,
The new gun, patented by Leonard and De Vry, and chris.
tened ** Peace Conservator,” was exhibited at the Puaclfic
Iron Works, The prompt action of the instrument, deliver
ing noventy shots in four seconds, and ten hundred and fif-
ty shots in one minute, through s thick onk barricade,
proves that it is one of the most terrible death-dealing in.
ventlons ever known, The machinery Is simple and easily
worked, requiring but few altendants, who are perfectly
protected from thelr adversaries’ bullots; and it can be trans.
ported with much greator oase than an ordinary six-pounder,
The bullots from this terrible machine will, it is olalmed, di-
vorge 500 feet in 1,000 yards —~the distance claimed at which
it will effectually deliver shots—and the gun can be easily
worked by one person In any direction, or made to shoot al-
most solid,

——— e —4 O >

Havu's Journal of Health advises over atout people not to
seok to reduce flesh by drinking vinegar or smoking, but w
maintain oy perfeot a digestion as possible and avold fat.
making foods, such as starch in the shapo of potatoes, lour
bread,and rics, Spirits,malt liquors and sweata are to bo ab.
jured., The gluten of wheat is the beat food, It will sus-
tain lifein full vigor, but it will not add an ounce of fat to
the body,
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~ HOUSE BUILDING.

ars, various types of masonry, metallic laths,
aney-cowls, subjects all connected with house build
{ilustrated in the accompanying engravings, which
Enight's ** Mechanical Dictionary."*

are made for purposes of waraing, ventilating, and remov-

iog moisture from walls. In some cases the hollows form
flues or shafts, either for ventilation or for the discharge of
dust from upper stories;in others the orifices form air cham-
bers, the imprisoned air being a very poor conductor of heat.
At a, Fig. 1, is represented a 9-inch wall of hollow brick

Hollgw-Brick Arck.

finished with solid brick at the angle; » shows a 14-inch
wall, a half ventilating brick being used slternately in the
courses; ¢ shows the relation to each other of the ventila-
ting spaces, o as to render the openings continuous. Figs.
2 and 3 represent the construction adopted in Prince Albert's
model houses, It is stated that there is an advantage of 20
per cent in favor of the hollow bricks over the ordinary
bricks, in addition to & considerable diminution in the cost
of carriage and transport, and a saving of 25 per cent in mor-
tar and labor. In Fig, 4, a 1s a hollow brick for ceilings, hav-

Fig. 4.
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ing lips which rest on the lower flanges of the girders. The
bricks indicated by letters, b to k, are external and Intornal,
quoin, jamb, and splay bricks. Fig. 5 shows

METALLIC LATHS

for wooden or fron partitions which are very much in use
for fireproof and partinlly fireproof buildings. a hasa cor-
rugated plate and transverse rods; behind the latter the
plaster makes its lock. » has plates with dovetafl holes in
which the planter fastens, At ¢ sre corrngated plates which
eatch upon hooks on the studding., The plates at d have
bent prongs: those at ¢ are inverted frustums; those at )
have flanged corrugated edges. At g there are sheots with
projecting studs of frustral form; at /i, iron slats, which are
held by slotted iron plates driven Into the studding., At {
i¥ shown & form In which ths edges of bent slips enter slots
in the studding; at j, bent strips oceupy depressions in the
same ; k& hins means for pinching the edges of the Iath. The
lower figure represents a portion of & structurein which the
wooden jolsts and studding are so isolated from each other
and protected externally that the wood cannot be readily
fired by exposure to flame. m m are the wooden joists, n
protecting bodles of concrete, and ¢ the corrogated lath, o
is the wall plastering, which is spread upon similar motallic
Iathing on the studding, r.

GIRDERS

are the prineipal beams of floars, spanning the distance from
wall to wall, snd affording a place of attachment for the

Scientific American,

binders, to which the floor and ceiling joists are applied. In
double framed floors the binding joists, n, Fig. 6, instead of
resting on the walls, rest on the girders, m. The bridging

joists, &, rest on the binding joists, and the ceiling joistsare
secured beneath the girders. a to ! are forms of wrought
iron, and m to ¢ forms of cast iron, girders. 5b isa com-
pound I girder. a a is rolled in one piece, and ¢ ¢ is & com-

Fig. 6.

Girders.

pound beam bullt of several layers of plates riveted toge:
ther and to angloirons, In Fig. 7, A represents a portion of
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Paxton's Gintees { Cryatal Palace, Londen, 18510

the framing of the London Crystal Palace, showing the moans
sdopted for getting it into position, This was effected by

[DecEMBER o, 1876,

by guys. The supporting columns were, by means of tackles,
attached to the crosspiece, hoisted into vertical position, and
there bolted, after which the girders were raised and secured
to the columns. B is an elevation, and C a plan, of one of

the cast iron girders. They were 23 feet 8} inches long and
Fig. 8.

o e
Gordder,

8 feet deep. Their great comparative strength enabled the
columns to resist great lateral thrust, and imparted extreme
stiffness to the structure. D is & form of wooden truss em-
ployed in the same building. Figs. 8and 0 are arched gir-
ders for bridges.

An interesting series of illustrations of ancient and mo.
dern

MABONRY

is given in Fig, 10. The Greeks and Romans used several
methods for walling, as the opus incortum, A, Fig. 10; B,
opus reticulatum, formed of square stones laid diagonally;
C, isodomon, in which the courses were of equal hight, D,
paoudisodomon, in which they were unequal; E, Greek em-
plectum; F, Roman emplectum, of coursed work on the out-
side, the interior being of rubble. In these the stones were
small and laid in mortar. Where large stones were used, no
mortar was employed. The Roman emplectum found in En-
gland has sometimes courses of tiles built in, as shown at
G. H represents wide-jointed masonry, and I & combination
of wide and close joints.

In a few of the earlier English buildings, considered by
some to be Saxon, the quoins, the door and window jambs,
and occasionally some other parts were formed of stones al-

Fig. 1L
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tornutely laid flat and set up endwise; the Iatter

ly much longer than the others. This Is !
short work, J. In the Norman period, horr
K, wna frequently employed in mbblom
used during the Middle Ages were soldom In
bo 1ifted by two or thres mon. Tho va
wonry employed in modern practice may

upright poles, @ a, connected by n crossplece, b, and stesdied
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_nm work, I. In which the stones are
Toss nnd wet in courses.  Ashilar, N, where
d and dressed to glven dimonpions. O
stono plinth, quoins, plors, and coping.
led In with rubble. In Q the stonesare

laid altornstely header and wtretchor,
d! ml stone s double its width, R is & kind
‘with in Italy, composed of alternate courses

Auhonua.thlu hlnnlo'ph.ddowwhhh
*“M by induction. Atd the spindle of the cowl

§s stepped in & socket, the collar rovolving in flanges u
‘the upper side of the cap plate. ¢ isa mlforsun:::
its mouth may be djuudl-dmrdtmum d has a cir-
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cular series of openings to encourage upward draft, a de-
flecting frustrum, and conical cap, ¢is a cover fora marine
stovepipe. The side wings are held open by the top shield.
In f the issuing current of air and smoke is deflected out-
ward by the cone, and, impinging on the obliquely set plates
of the fan cap, causes the latter to revolve.
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CENTENNIAL NOTES.

The work of removing exhibits is still in progress, visit-
ors are few, straw and packing boxes are everywhere, the
soreech of the locomotives and the noise of the cars have
replaced the music of the chimes and of the band, the
storms have beaten down vegetation and converted the
neatly kept flower beds into puddles, the fall weather ren.
ders the buildings chilly and damp, and altogether there is
an air of desolation and faded glory about the Centennial
grounds, which, when contrasted with the magnificent
scones presented during September and October, leaves one
with a well defined depression of spirit, and a tendency to
moralize over the mutability of human undertakings.
There is, and probably will be, a dearth of news regarding
the future of the Centennial remaing until after the sale of
the buildings, now close at hand. Then will follow the
speedy elimination of State edifices, annexes, ete,, and only
those structures which are in gome wise connected with the
projected permanent exposition of art and industry will be
left.

Our still well filled note books remind us that the end of
the great fair came upon us almost unawares ; for we have
much that is interesting yet to describe., To those who
have seen the Exposition, our notes will serve as useful ro-
minders; to those who have not, the details of the good
things exhibited are always of timely interest.

THE FREXCH WOODWORKING MACHINERY

was an admirable display, principally from the works of
M. F. Arbey, of Paris. Three machines, which won awards
from the judges, are novel in construction. One of these Is
& planer with helical knives and a permanont sharpening
apparatus. The spiral cutiers present many adyantages
over the straight knives, always cutting equally and makiog
the operation of cutting continuous, Very thin knife blades
are used, so that but a short time is taken to sharpen them,
and this is done with the utmost accuracy by an emery
wheel, permanently attached to the machine, which has
only to be set and then allowed to run, when it does the
work automatically. A stave.cutting muchine is exhibited,
in which the revolving circular saw (which cuts the stave
of any desired lateral curve and of any bevel) Is brought up
to the stave, instead of the stave being carried to the saw,

It is constructed for the special purpose of economy in the
use of wood. A lathe for copylng sword handles and other
small articles of Irregular shape is also an ingeniois ma-
chine, A feolor follows the original, as in a carving machine
or pantagraph, snd reproduces it by the cutter, which is sot
in the same relative planes ovor the stock to be turned or
ourved, A lathe for turning the logs of tubles, ete., also ox

hibited, doos excellont work, und cuts a spiral groove down
tho body of the leg. All the exhibited machines are marked

Scientific Mmevican.

by bo.uly of form and uollduy, and, in lngenuity of combl-
nation, more nearly resomble American machinery (though
different thorefrom) than any others of forelgn production,

TUE FRENCI MOTORS,

The Gramme electric machine was used for driving an
electric engine, which was exhibited pumping water, being
connected with a pump by belting. It has no connection
with other machinery, except the copper wire leading to the
gemerator of electricity. As in this double conversion of
power into electricity and electricity into power, loss power
Is obtained than is expended, the machine is apparently of
no practical value, but is interesting ss showing the rels.
tions existing between power and electricity.

Mignon & Ronart, Paris, exhibit a domestic motor, which
is & steam engine with vertical tubular boiler of novel con
struction. Steam is generated by a gas flamo, automatically
regulated according to the requirements of the engine.

Bischof's gas machine reminds one of the German gas ma-
chines, which attract considerable astention by their explo-
sions of n mixture of gas and air., The explosion drives up
u piston, the descent of which by gravity furnishes the mo-
tive power, and prepares the way for a new explosion.
Hischof’s machine appears to be made on the samo prinei-
ple, and s of 1) horse power. These machines aro made
from L, horse power to 100 horse power, They are said
to be noiseless, an ndvantage which cannot be claimed for
the German engines,

Another interesting French exhibit was the novel

HOAP AND CANDLE MAKING MACHINERY,

The blocks of rough soap to be made into tollet sonp are
first cut into thin shavings in a planing machine, and the
shaviogs are then ground with coloring matter, essential
olls, and scents, until they form a homogeneous paste, The
machine for grinding contains granite cylinders, which poss
the paste automatically between them, and finally into the
upper portion of the hopper, so that the services of only one
attendant are required for several machines. After the
paste has been ground, it passes to a machine called the
pelotense, or mixing mill, which stretches and draws it out
and prepares it for being molded and stamped. The pelo-
teuse does instantly what at one time required several
weeks of scraping, washing, and drying. It is & mortar, in
which the soap paste is packed until it is freed of air, and
from which it is then forced by increase of pressure, passing
through draw plates of any required cross section. A relf-
acting cutter divides the stream of soap into blocks of any
desired size or weight, just as cutters on brick machines di.
vide the continueus streams of clay into bricks. The blocks
of soap are then taken to a press, which shapes or molds
them, and impresees on them the name of the maker. In
the candle-making process, a double hot press, with iron
eylinder and forty Lollow plates, produces from 130 to 165
pounds of stearin in twenty minutes—the time necessary
for pressure to be applied. A double horizontal cold press
contains 175 lonves, and may be loaded, operated, and un-
loaded in an hour and a half,

A NOVEL BAFETY APPARATUS FOI BOILERS

consists first of n combination of safety valve and of u float,
which, under certain conditions of pressure or water level,
acts upon the second part of the apparatus, which isa dam-
per in the draft flue. When the limit of calculated pres-
sure is reached, the clapper rises, the steam fills the appara-
tus, the whistle sounds, and the piston goes down, carrying
with it the damper, which closes the flue. When the pres-
sure has fallen, & counterpsise re-opens the damper. When
the water falls below a determined level, the float raises the
valve, and the same results follow.

THE FRENCH ENGINRERING EXHIBITS
offered abundant material for study. M. de Lesseps’ pro-
posed system of ascending Mont Blanc, by railway, was shown
in a sectional drawing of the mountsin side and the engi
peering works, Thoe cars under this system would be run
for a short distance on a level, then raised by hydraulic
pressure to & new lovel, and run a short distance to & new
station, from which they would be again lifted, and so on,
until, ascending the mountain by forty-nine such lifts, they
resched the top. The plan, in other words, proposes the
building of a series of platforms or steps, up which the cars
skould be lifted by hydraulic pressure, With the display
of patterns of steel rails, used on French railways, are given
the details of experiments upon iron rails, which showed
that those of the best quality did not resist the wear and
tear of a traffic of twenty milllon of tuns, while those of or-
dinary quality succumbed to a circulation of fourteen mil-
lions, With regard to steel rails, all the trials show that
the flange wears in a uniform proportion of 0039 inch of
thickness for a traffic of twenty millions of tuns ; and as they
are constructed for a wear of 0'89 inch, it may be caleulated
that the duration of the steel ralls will correspond to a traf-
fic of at least two hundred millions of tans, that is, that they
will last ten times as long as the best rails in wrought iron.
The weight of the rail, if of steel, can be reduced so as to
bring the cost of steel rails to about that of wrought iron
rails, and conslderntions like these huve led to the general
introduction of steel rails on the French railroads. Draw-
ings of the elovating machines for the water supply of the
canal from the Alsne to the Marne were also exhibited. This
canal establishes water communication botween the metal
mines of Saint Dizler and the coal mines of the north of
Belgium. It passes through a permeable stratum of white
chalk formation, and there s no adequate supply of waterat
a convenient lovel, 'The water must, therefore, be raised
from the Marne by the ald of powerful machinery., Five

turbines placed in o line, and about 80 feot spart, are used
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'I'ho |hrno central ones work vertlul double setion pumps,
and one system is connected with another by coupling gear
jolning the erank pins,  The turbines at either ond serve
as & reinforcement, tuking their share of the work only
when the crank is put in gear with the adjscent system.
Ihio mechnanical product in water raised, that is, the relation
betwoen the actusl work done by the system and the grows
power furnishied by the fall, awounts to 0'67, and the cont
of delivering 82,700 cable feet of water at the sumnmit level
was caloulsted in 1871 at about 20 cents,

THE FREKCH ART ENAMELS

embody several wonderful coples of paintings by the ancient
masters. The metalsused to enamel on are gold, silver, and
copper;and the enamels or vitrifiable paints, with which the
metal is covered and decorated, are pecallar preparstions of
glass to which metallle oxides impurt the required colors

In general, three parts of Jead and three parts of tin are ox.
ydized by continued heat and exposure to the air. To the
mixed oxides thus obtained are added ten parts of powdered
quartz or flint, and two parts of common salt, The whole
i# then molted in a crucible together, and produces white
enamel and the basis of colored enamel, which Iatter is
made by the addition to the white enamel of other metallic
oxides. Yeollow is produced by the addition of the oxide of
lead ; rod by the oxides of gold and iron mixed together;
groen by the oxide of copper; blue by the oxide of iron; vio-
let by the oxide of copper, and black by the combined
oxldes of copper, cobalt, and manganese, With his plate,
or pioce of gold or copper, prepared to receive the enamel,
the workman sets about his work by bresking up and pul-
verizing his small cake of enamel. When this substance is
thoroughly reduced to powder, it is made into a pasty form
by the addition of water, The molstened mnsg is then laid
smoothly on the metal with a spatula, and, when dried, is
melted or fired undera muflle in s small farnace. This pro-

cess is repeated if the enamel is desired of extra thickness ;

but for art purposes the first or surface enamel has seldom
wore than two coats. With his white or black surface, ns
the case may be, ready for his drawing or decoration, the
artist transfers to it the outline and shading of his picture
in chalk or charcoal. Guided by this, he adds enamel from
time to time, with his spatuls, to make the required sha-
dings and lines, by piling it up in some places and thinning
it down in others. When a certain figure or object is par-
tially completed, it is fired and then again covered with en-
amel, until it is completed to the satisfaction of the artiss.
So with the whole picture, which undergoes sometimes as
many as fifteon or twenty firings before it receives its last
firlog and polish.
THE FINE LACE MADE BY MACHINERY

was one of the most remarkable exhibits in the entire French
Department. Hand made lace of almost cobweb texture is
exceedingly expensive, and in the cases devoted to its dis.
play there was a large robo valued at $800, a single hand.-
kerchief at §200, lace flowers at $400 per yard, and so on
through a superb collection. Yet all this exquisite material
could be found in another case, perfectly imitated by machi-
nery. There was a complete dress in point d' Alengon, in
which the famous stitch peculiar to that lace was accurately
produced. It would have required a skilled connoisseur to
to detect the material from that made by hand labor, yet
the latter would be worth probably £5,000, while the price
asked for tho machine lace was but $250.
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ASTRONOMICAL NOTES.
OnsSERVATORY OF Vassan COLLEGE.
The computations and some of the observations in the
following notes are from students in the astronomical de-
partment. The times of risings and settings of planets are
approximate, but sufficiently accurate to enable an ordinary

observer to find the object mentioned. M. ML
Posltlons of Plancts for Docombor, 1870,
Morcury,

Mercury cannot be seen until late in the month. On De-
cember 4, it is in what is called superior conjunction; Its
path is nearly that of the sun, and it is at the part of its or
bit farthest from nus. After the27th, Mercury may be seon
in the soathwest, just after sunset, a little north of the sun's
place. Mercury sets on the 31st at 5h. 43m. P. M.

Venus,

The planets Venusand Mars keep nearly the same diurnal
path in the early part of December. They can both be seen
in the morning. Venus rises on the 1st at 4 A. M., and sets
at 2h. 44m. P. M. On the 31st, Venus rises at 5h, 0m. A M.
and sets at 2h. 88m. P. M.

The rapid motion of Venus carries it east, and on the 31st
of December it is about 20° from Mars in that direction.

Mars,

On December 1, Mars rises at 3h. 35m. A. M., and sets at
2h, 84m. P. M. On the 81st, Mars rises at §h, 88m, A, M.,
and sets at 1h, 28m. P. M.

Mars can easily be found on the Ist, by its nearness to
Venus, being a littlo west of that planet. The star Spica
oan be seen, on nearly the samo paraliel, still farther west.

Juplter. A

Jupiter is very unfavorably situated. Tt rises at 7h. 28m.
A. M. on the 1st, and sets at 4h. 36m. P. M. On the 3lst, it
rises at 3h. 5Tm. A. M., and sots at §h. Sm, P. M. Its satel.
lites cannot now be seen,

Saturn,

Saturn is the only planet which, through the whole
month, can be seen in the evening. It is still moving very
slowly among the small stars of Aguarive. On Decomber
1, it rises at 1h. 18m. P. M, comes to the meridian st 5k







