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FILE CUTTING.

Our artist has, this week, prepared an engraving of one of
the most interesting and lmportant handicmft opermmtions
namely, that of file cutting, Before, however, we exll special
attention to this part of the manafactare of files, it will be
best to say something of the forging of files

In the manufacture of files, the stecl must be of good fual
ity and highly converted; for if too soft or unequal m. tex
tare, the file itself would soon be worn down instead of the
surface upon which it
is intended to operate;
if, on tho contrary, it
be too hard, the teoth
become brittle and chip
off at every stroke,

In forging files coko
is proforrod s the
fuel, The striker is
furnished with o large
double handed ham.
mer, with o broad face
at either end; buat the
hammer wiolded by
the maker is smaller
and single handed,
gomewhnt conical in
shape, the wider end
forming the face.

Three -square and
half round files are
forged in grooved boss.
es or dies fixed in the
anvil. The rod of steel
being ralsed to the
proper  heat, which
ought not to exceed a
blood red, tho end is
hammered antil it fills
the die; the maker
holds the die, and
strikes with the small
hammer; the striker
standing before the
anvil deals powerful
blows on the heated
metal, the flat faces of
the hammers covering
a considerable portion
of the surface of the
blank flle at each
stroke, expanding and
leveling it at one oper-
ation, When the blank
has been forged to the
proper length, the
tang is also drawn out by cutting into the blank a little on
both sides with n chisel, so a8 to form in many cages sharp
square shoulders, and then drawing out the part so cut to
form the tang. The maker's mark or monogram is then
stamped on. Blanks for round files ure formed in a slightly
conical swage; blanks for flat and square files are formed by
hammering. The maker aceustoms himself, as much as
possible, to the forging of one description of file, in order
that by the concentration of his skill and attention on one
article he may attain perfection in its manufacture,

The forged blsnks are carefully annealed, or lighted, in

order to make the metal soft enough for cutting the teeth.

Blanks for common files are softened in an ordinary anneal-
ing oven, but the best blanks are protected from the action
of the air by being buried in sand contained in nn ifron box;
this is slowly raised to the proper heat, which, as in the forg
ing, ought not to exceed a blood red.

The surfaces of the blanks are next made accurate in form
and clean in surface by stripping or grinding. In Sheflicld,
all the blanks above a certain magnitude are ground on large
grindstones. In a few cases, as in dead parallel files, the
blanks are planed in the planing machine. The blanks are
slightly greased preparatory to being eut,

A few years ago, Dr Tomlinson, author of the “ Cyclopu.
dia of Useful Arts,” witnessed the operntion of file cutting at
the establishment of Messrs. Beardshaw, Stevenson & Co,, of
Blieffield. His description is so admirable that we cannot do
better than to adopt it on the present occasion:

“ It iy wearcely possible to examine attentively the teoth of
u fine file without belug struck with their beauty und rogu.
Inrity ; but how greatly Is our admiration increased when we
know that these teeth are cut gingly with o hammer and chi.
sel, the workman having no other guide than delicacy of
touch und precision of eye, depending howover rather upon
the former sense thin the lnttor! The cutting room is o long
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| Darrow apartment with a range of windows in front, opposite
which are placed a number of low stone benches for the ar

vils, and seats for the workmen. The hammers weigh from
one to wix pounds cach, seconding to the size of the file; they
are curiously formed, the handle being s y placed as to allow

the mass of motal to be palled toward the workman while
making the blow. The chisels are formed of good tough
steel, and also vary with the size of the file: they are some
what broader than the filo to be cut, and are rhxl”w'in"l to the

proper angle; they are only just long enough to be held be
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FILE CUTTERS AT WOURK.

tween the fingers and thumb somewhat asa pen is held, only
i the left hand, the hollow of the hand being torned to the
workman, But the peculiny method of handling the chisel
depends in great measure on the kind of tooth to be eut. The
file is held to ita place on the anvil by means of a leather
strap passing over ench end of the file, and then under the
foet of the workmun in the manner of stirrups. At every |
blow of the hammer the chisel is made to cut a tooth, and ;
the blows follow each other in rapid succession, the workman
after every blow advancing the chisel forward by se slight a
movement as to be searcely perceptible, The cliisel forms a
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number of angular grooves parallel to each other, the tooth
being formed by the metal left between every two grooves.
The skillful workman adjusts the weight of his blow to the
kind of metal he fs operating upon ; and even in the same file,
i ono part bo wofter than another, he adapts the weight of
his blow so that the teoth may be of the same size in every
part,  As the work procoeds he gradually shifts the file for-
ward by loosening his troad upon the straps.  When one sur
fuco I covered with single cuts, he proceeds, in double cut

filos, to ndd a second row of teeth, making them cross the

| 23 per Annum,

] : 0y ol
first at a cortain angl for which purpose the « L : tires
to be held in a particular manner, When o o side is cov
ored, ho proceeds in like manner to fill a second side ; but as
the teeth just finished wounld be injuréd by placing them on
tl na ia | while hax "."."lls:,’.!,-_’-':.’ tedd by in

terposing a flat piece of sn alloy of le which com
pletely preserves the ide already form Similar pleces of

alloy with sngalar and rounded grooves are used In cutting

| trisngular and half round files, Rasps, as already noticed

| 2 .

| are cut with a trinngualar |ulh<'ln instead of o chisel, evory new
tooth being |,lu|-u|,,(,_

il posite 8 vaeant spaco

| in the adjoining row of

teeth,

|
g
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“The curved sur
faces of files show in n
remmnrkable  way the
gkill of the file cutter:
in them the teeth are
formed with straight
edged chisels, many
rows of short cuts
being made from the
top to the bottom of
the file; and these cuts,
uniting together at
their extremities, thus
form a complete series
of lines, passing com-
pletely round the cylin-
der or half cylinder, as
the case may be. In
fine round files as many
as from ten to twenty
FOWS or cuts are re-
quired to cover the sur-
face with teeth; and
when it is considersd
that there may be up-
wards of a hundred
teeth within the gpace
of an inch, some idea
may be formed of the
wasy thousand blows
tequired to raise the
teeth on a fine fle,
In double cut files,
when one row of teeth
is completed, a fine file
is run slightly over
them, and the surface
is greased to moderate
the roughness before
commencing the sec-
ond row "

In some of the dou
ble cut gullet tooth saw files, as many as f wenty-three cour-
ses are sometimes used for the convex face, and only two
courses for the flat one. The half round and round files are
usually cut by apprentice boys, the narrow cuts being less
difficalt than the broad ones. It might be supposed that all
this lnbor might be saved by using chisels curved to the
proper section, instead of straight ones; this plan has been
triod, and found to be quite impracticable.

Mr. Holtzapflel describes the operation of cutting in the
following terms: “The first cut is made at the point of the
filo; the chisel is held in the hand at a horizontal angle
of about G5°with the central line of tlie filo, ns at A, Fig2,
and with o vertical inclination of about 12° to 14" from the
perpendienlar, as there represented, suppoding the tang of
the file to be on the left hand side.

The blow of the hammer upon the chisel causes the Iat-
ter to indent and slightly to dri'\'u forwand the steel,
thereby throwing up a trifling ridge or burr; the chiscl is
immudintely replaced on the blank and slid from the opera-
tor, until it encounters the ridge previously thrown up, which
urrests the chisel or prevents it from slipping further back,
and thereby determines the suceceding position of the chisel,
The heavier the blow, the greater the ridge, and the greater
the distance from the preceding cut at which the chisel is
arrested,  The chisel having been placed in its second posi.
tion, is sguin struck with the bammer, which is made to give
the blows as nearly as possible of uniform strength; und the
process is repeated with considerable rapidity and regular-
iy, sixty to eighty cnts being made in one minute, until the
entire longth of the file has been cut with inclined, parallel,
and equidistant ridges, which are collootively denominated
the first course.  So far as this one face s concerned, the file,
if intended to be single cat, would be then ready for harden.
ing, and when greatly enlarged its section would be some-
whnt as in Fig, 2. Most files, however, are doublo cut; that
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s, they hiave two serion or courses of chisel cuts. In cutting
the seennd conrse, chisel is inclined vertically as before,
at about 127, but only a few degrees horizontally, or about
5 10 10° from the rectangle, as shown in Fig. 2. “The blows
are now given a lirtle lesy strongly, so as barely to penetrate
to the bottom of the first cuts, and from the blows belng

: they throw up smaller burrs, consequently the second
m“‘ cuts is somewhat finer than the first, The two

sotios, or coursen, fill thesurface of the file with teoth, which
ary Inclined towands the point of the file, and when highly
magnitied, much resemble in character the points of entting
tools gune ; for the burrs which are thrown up and con.
stitute the tops of the teoth are slightly inclined above the
general outline of tho filo, minute parts of the original sur.
face of which stil remain nearly in their first positions. T
per files require the teoth to be somewhat finer towards the
nt, to avoid the risk of the blank being weakened or

Dbroken in the act of its being cut, which might ocour if as
much force were used in cutting the teeth at the point of the
file, asin thoso at its central and stronger part.”

The files are next hardened before they are fit for use,
Some descriptions, however, such as are used upom Wood,
jvory, and other soft substances, are not hardened ; such files
admit of being sharpened up with a hand file. Some of the
edrved filos usod by sculptors and die sinkers are made of
fron and case hardened.
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Alvan Clark and his Telescopos.

Just at the end of the Brookline bridge, in Cambridge,
Mass., stands & modest jooking brick building that most per.
sons would not consider worthy of a second glance, if indeed
it attracted their attention ; and near this building is another
gurmounted by & dome. These form the establishmoent of
Alyin Clark, who has a world-wide reputation as a builder of
teloscopes, and also as an amateur astrongmer.

Mr Clark was originally a miniature painter, and quito a
successful one, as many paintings still in his possession prove.
Some years ago his attention was accidently called to the
subject of telescope making, from a description given by one
of his sons of the small telescope at Amherst college. After
hearing this, Mr. Clark remarked that he could make a teles-
cope, and sccordingly went to work and made one. His first
jpstrument proved so successful that he was encouraged to
persevere.  One of his friends remarked to him about this
time, * Mr. Clark, if you wish to know how to make tele
geopes, you will have to goto the place where they are mad®.”
But Mr. Clark thought some things might as well be studied
out as Jearned from another, and so persevered, and was soon
enshled to retalinte upon his friend by telling him that he
Tind Jearned how to make telescopes, independent of instruc-
tors. 2

His telesoopes are the kind known as refracting. In these
the principal parts are the field or object glasses, or objec
tives, as thoy are most frequently called, and the eye piece.
The principal use of the objectives is to collect the rays of
light coming from the object, and to form an at the
focus of the lens,  This image is afterwards ed by the
eye piece.

On the perfection of this focal image depend to a great ex.
tent the power and capabilities of the instrument. It must
boe colorless, or at least have no fringes on the edges; it
niust also be sharp and well defined, and have a large amount
of light thrown on it. The first two of these conditions may
be filled with a glass of a comparatively small diameter, but
in order to nccomplish the third, the diameter must be in.
creased to as great an extent as possible.

Mr. Clark’s first telescopes were distinguished for their
freedom from chromatic and spherical aberration, as the first
twao errors are called, and Iatterly he has been devoting his
time more especially to increasing the size of the glasses,

In order to correct the chromatic aberration, the objective
is made of two disks of glass. The first of these, or the con-
vex lens, is made of crown glass.  This alone would form an
image at the focus, but the image would be fringed with the
colors of the spectrum.  In order to prevent this, a concavo.
convex lens, made of flint glass, is placed directly behind the
first glass ; this recomposes the white light which the first lens
has decomposed, and forms an image at the focus that 15 al.
most perfectly colorless. In order to make it perfectly color-
less, wo should have to use mote than two lenses.

There still remains the spherical aberration to be correct.
ed. This is owing to several causes. In the first place, it
may be that the glassis a little more dense on one side than
on the other; this will serve to distort the image romewhat,
and must be corrected by proper grinding. Then a portion of
the glass may polarize Jight while another portion does not ;
this must also be corrected by grinding.

In order to test the glasses for these errors, they are placed
on o carrisge and run into a long tunnel which has s small
#pot of light at the further end. If now the eye be placed at
the focus of the lens, a sharp clear image of the spot will be
poon, provided the lens is perfect: otherwise it will be dis.
torted and eolored. It must algo, when examined with a Ni.
col's prism, still remain free from color. ' If this is not the
coano, the glass is removed, repolished, and the test is ye.
peated,

In order to grind the glasses, a coarse emery is first used,
until they have been brought very nearly to the perfect form
required.  Then finer grades of emery are applied, nnd finally
they are polished with rouge. The process takesa long time
from the first arrival of the rough glass, until it becomes the
finishod objective. Almost the whole of the grinding is ‘lf'""
by hand, on laps made of cast iron. These are used at first
naked, and afterwards covered with pitch.

Teloscopes are generlly spoken of as being of #0 many
Inches aperture; and until within a very few years a teloscope

Scientific  American,

of fifteon inches aperture was regarded as enormous, In
1867, Mr, Clark constructed one of twenty inches aperture,
for tho observatory at Chicago. This at the time was the
Inrgest rofracting tolescope ever made. Sinco then one of
twonty four Inchos aperture has been made in England; and
now the Messrs, Clark have orders for two of twonty.five
inches aperture; one intended for the Government observa.
tory at Washington, the other to go to Virginin,

Theso tolescopes will be about twenty five feot long whon
finished, the rule boing that a telescope should be as many
foot long ns the objective s inches In dinmeter,  Any one
who wishes to lndulge himself with one of these instraments
ns a toy, can do #o at an expense of about $100,000, and there
will most likely be a further oxpense of $50.000 in providing
a place to keop it,  Theso large telescopes are so nicely ad.
Justed that a person can easily move them with a fingoer, al.
though they weigh several tuns,  Besides making teloscopes,
Mr, Clark has made a specinlty of spuctroscopes,  He has con.
structod some very fine ones ; among others that of Professor
Young, to which we have alluded in the Journal. This in.
strument has been almost completoly rebullt, and some im.
provements suggested by experience have been added.  Mr,
Clark has also built a new telescope for Professor Young, of
nine and one third inches aperture. This instrument has a
steel tube, made of plates of steel rivoted together, as it has
been found that steel tubes can be constructed so as to welgh
less and yet be stiffer than wooden ones.—Boston Journal of
Chemistry.
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Iron Telegraph Poles=-An®*Invention Wanted,

Experience has shown that over Iarge tracts of the Westorn
territories, telegraph lines are daily exposed, at cortain sea-
sons of the year, to destruction from lightning. Certain cir.
cuits are, from this cause, interrupted to such an extent that
they eannot be relied upon. A dozen or a hundred poles are
shattered at a stroke, and a day is lost before connection can
be restored.  When telegraphic connection is first establish.
ed and given to a people, irregularity is endurable, and pa-
tiently borne. But when attainable means of securing per-
manent intercourse with “the rest of mankind ” begin to ex.
hibit themselves, patience, having had her “ perfect work,”
very properly demands release. So we have before us a ery
from the Western plains for help, and in a direction where
the means of supply seem abundant, The State of Missouri
says to us, “ my mountains are full of iron; your telegraph
lines are shivered daily by bolts of lightning; I am exposed
to isolation from my Pacific sisters; mold my iron into poles
and plant them along the roads where the lightning reigus,
and make a highway which shall be forever.”

Now if this be the solution, there is wanted a design for an
iron structure, and estimates of its cost. Many years ago we
obtained such estimates, and published an article illustrated
by o sketch of an iron telegraph pole, on which, curiously
enough, was engraved the words  Pacific Telegraph.,” This
was in 1853, That design embraced—

1. A foundation of stone, a single block five feot longand a
foot square, planted firmly in the earth,

2. A neatly molded iron pole twelve feet high, terminat-
ing in a receptacle into which could be placed a wooden
frame for the insertion of the insulators, and which could be
removed for cleansing or repair at pleasure. This iron pole
to be planted on the stone basis. .

At that time such a line could have been provided at com-
paratively low mates, and the idea took possession of us as a
future work when telegraph contractors being all well buried
and happy, the pole had to boas permanent as the rail, That
time seems to be coming. We invite attention to it, The
foundation need not be stone. The top need not be wood,
although we would suppose it best. Let us see whether in
some simple style, in which taste and utility may blend, an
iron highway can be provided over our Western territories to
render communieation at all times perfect and relinble,

We notice that Superintendent Tubbs has adopted the Var
ley plan of running a wire from the top of the poles on his
exposed lines to the carth, to save them from destruction by
lightning, with successful results.—Journal of the Telegraph,
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Dish Washing Machine.

The object of this invention is to provide convenient
means for cleansing dishes by machinery, thus saving much
time and labor. A box is elevated =o as to be of convenient
height, preferably with a circular or inclined bottom, to con-
duct the water to one point; but this is not an indispensable
feature, as the machine will work with a flat or level bottom,
A washing wheel revolves transvers-ly in the vessel, formed
of a shaft and arms more or less in number, to which are
attached wings. This washing wheel is revolved by means
of a erank, on one end of the wheel shaft, and Is placed so
that the wings will sweep a short distance from the bottom,
Removable rucks, which fit into the box on either side of the
washing wheel are provided with vertical slides for soparat.
ing the plates or dishes which are placed in the machine
Above the racks and the washing wheol are removable
trays, one or more, with lattice bottoms, and with slides con-
structed and arranged so as to admit and support any Kind
of dishes which it may be desired to put into the machine,

The inventor doos not confine herself to any particular
construction or arrangement of the racks or trays: but con.
structs them in such & manner that the space each side and
above the wheel shall be utilized and the whole made con.
venient for placing in the machine and removing therefrom
ordinary table dishes, and so that when placed in the machine
they shall be oxposed soparately to the action of the water
or suds employed in the washing process

When sufficient quantity of hot water and soap has been

placed in the machine and has been fastened down, the

wheel is turned six or sight revolutions in either or both di
roctions, when the water is drawn off through the otifice, and
clean hot water is introdueed and the wheel is agal nlve

This completen the The water is drawn
the cover is ralsed, which allows the steam or vapor
cape. This woon dries the dishes and they are ag gv y
for use. Harriet C. Robertson, of East Saginaw, Mich., is
the Inventor of this machine, ‘
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Combined Rubber a o y G, e
2 i ::"'n Wire for Plpe Coup~

Mr, Freprniok Kimuen, of Baltimore, )(uylna,hlpﬁ
ented an improved joint for water pipes, steam pipes and
steam chestr, around bolts and other places,whether the joint
be round, square, or of any other shape, which is elaimed to
b simple in construction and reliable and effective in uso;
it conwists in & rubber or equivalent plate and wire for
forming the joint, The plate made of rubber or other snita-
blo material, is cut to fit between the faces that form the
Joint. Upon the plate is placed s copper wire, bent into a
form corresponding with the hole or opening around which
the joint is formed. The copper wire, which forms the real
joint, should be one size larger than the thickness of the rub.
ber plgte, so that it may be flattened down between the faces
of the joint, and may thus make the joint more perfect. This
comstruction ennbles the wire to be arranged upon the rubber
plate as may be desired, or 8o as to avoid flaws or imperfee-
tions in the plates or faces between which the joint is formed.
If desired, two rubber plates may be used, with the copper
wire placed between them, '

e — e ————————
Use of Sllicate of Potussa In Strongthening Fossil
Skeletonws, -

A very judicious application of the silieate of potassa has
been lately made at tbe Museum of Natural History of Paris,
in repairing a great many fossil skeletons which had been
disseverated and broken by the shells bursting in this palace
of science,

The solutions have been first used diluted to sbout 30°
Beaumé, and afterwards of a higher degree of concentration.
The adherence of the broken or separated pieces is brought
together by applying with a brush some of the solution of
silicate of potassa on the parts to be joined, then they are
left to dry,and the joint is hardly visible; and the joined
part is far stronger than the remainder of the bone. Very
delicate and porous anatomical pieces, as skeletons of birds,
insects, ete,, can be dipped repeatedly in more diluted solu-
tions, and tbusbemnderedvmmdmdm

The Manufacture of Albumen.

The enormous consumption of albumen, both for photo.
graphic purposes and the printing of textile fabrics with ani-
line colors, has led many chemists to search for means of
producing it, other than by using the whites of eggs. As
far as we know, all attempts to produce it synthetically have
been failures. On page 89, Vol. XXIIL, we described the pro-
cess of obtaining it from blood and from fish roee; and the
Iatter source of supply has now been rendered more largely
available by a new mode of treatment, devised by Herr Grilne,
of Frankfort-on-Maine. The roes are rubbed, through a
sieve, with a hard brush, leaving the cellular tissues behind.
The liquid albumen runs through the sieve, and is left to
settle in tall, upright vessels, aftor which it is poured into
shallow pans and evaporated in drying chambers, Before
evaporation, it should be filtered through sand., Albumen
from the roes of fresh-water fish is fine and clear, and fit for
immediate use; but that from sea fish will have an unpleas.
ant odor, if the process be not done when the roes are quite
fresh, !

Gripers for Printing Prosses.

Ordinary presses now in use are provided with gripers of a
certain size and style. The same will answer for all ordinary
purposes; but where one cylinder is used on a double-feeder
pross, as, for example, the oscillating cylinder on the well-
known * Wharfedale,” and registers two sets of gripers for
holding the sheets alternately at opposite ends, such gripers
aro only useful for certain defined sizes of sheets, unless
they are made adjustable. To thus make them adjustable is
the object and result of an invention made by Thomas J.
Plunket of New York, and assigned by him to Victor E.
Mauger, al#zo of New York.

The printing cylinder is provided with two sets of gripers,
which are secured to vibmting rods and controlled in their
motions, by cams or other suitable mechanism, The ordinary
gripers are made to extend a suitablo distance from the rods,
to hold sheets of a suitable size. The improved gripers fit
through perforated sleeves mounted upon the rods, or through
apertures in said rods, and can be adjusted to suit the several
sizes of papers to be held between them,and clamped by set
screws or other means. Instead of being adjustable on the
rods, the gripers may made in sections, so that the outer may
be moved on the inner,

- —
Improved Can for Nitro=Glyecerin,

Jacon TAyron, of Potroleum Center, Pennsylvania, has
patented an improved can for nitro.glycerin, wherein, it is
elnimed, nitroglycerin and other explosive compound or ma-
torial may be safely transported, and whenee It can be con-
venlently removed for use. The invention consists on sus.
pending the can by elastic bands or springs within an inclos-
ing caso or shell, the spring being so regulated that the can
will always be koot clear of the shell during the oscillations
and mn\'u-'mnnta of handling and conveying. The contact of
the can with any hard substance is thus avoided, and explo-
wions from such eaunses consequently prevented,

—
The reduction of the publio debt daring the month of July

was 85,701,070,
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v On the Gascons and Liguid States of Matter,

A discourso was recently delivorod at the Royal Institution,
London, by Dr. Andrews, on the * Gaseous and Liquid States
of Matter,” from which we take the following:

Tho liquid stato of mattor forms n link between the solid
and gasoons statos,  This link is, however, often suppressed,
and tho solid passes direetly into the ZANCOUN OF YAporous
form. In the intense cold of an aretle winter, hard fee will
gradually change into transparent vapor without proviously
assuming tho form of water. Carbonie acid snow passes rap-
fdly into gas when exposed to the alr, aud can with difficulty
be liquified in open tubes, Ita bolling point, s Faraday has
#hown, presents the apparent anomaly of being lower in the
thermometrie seale than ita melting point, & statement less
paradoxieal than it may at first appear, it we remember that
wator ean exist as vapor at tomporatures far lower than those
st which it can exist as liguld, Whether the transition be
directly from solid to gascous, or from solid to liquid and
from liquid to gascous, n marked change of physical proper-
ties ocours at each stop or break, and hoeat is nbsorbed, as was
proved long ago by Black, without producing elovation of
temperature, Mauny solids and liquids will for this reason
maintain a low temperature, even when surrounded by a
white hiot atmosphere, and the remarkable experiment of
solidifying water and even morcury on a red hot plate, finds
thus an easy explanation, The term spheroidal state, when
applied to water floating on n cushilon of vapor over a red hot
plate, is, howevoer, apt to misload, The water is not here in
any peculinr stato. It is simply water evaporating rapidly at
a fow degrees below its boiling point, and all its properties,
even those of capillarity, are the properties of ordinary water
at 9675 C. The interesting phenomena exhibited under these
conditions are due to other causos, and not to any new or
peculinr state of tho liquid itself. The fine researches of
Dalton upon vnpon’. and the momorable discovery by Fara-
day of the liquefaction of gases by pressure alone, finished
the work which Black had begun, Our knowledge of the
conditions under which matter passes abruptly from the gas-
cous to the liguid and from the liquid to the solid state may
now be regarded as almost complote,

In 1822 Cagniard de Ia Tour made some remarkable experi-
ments, which still bear his name, and which may be regarded

2 ns the starting point of the investigations which form the
chief subject of this address, Cagninrd de la Tour's first
experiments were made in a small Papin’s digester construet-
ed from the thick end of a gun barrel, into which he intro-
duced o little aleohol and also & small quartz ball, and firmly
closed the whole. On heating the gun barrel with its con-
tents over an open fire, and observing from time to time the
sound produced by the ball when the apparatus was shaken,
lie inferred that aftor a certain temperature was attained the
liquid had disappeared. He afterwards suceeeded in ropeat-
ing the experiment in glass tubes, and arrived at the follow-
ing results. An hermetically sealed glass tube, containing
sufficient alcohol to occupy two fifths of its capacity, was
gradually heated, when the liquid was scen to dilate, and its
mobility at the same time to become gradually greater. After
attaining to nearly twice its original volume, the liquid com-
pletely disappeared, and was converted into & vapor so trans-
parent that the tube appeared to be quite empty. On allow-
ing the tube to cool, a very thick cloud was formed, after
which the liguid reappeared in its former state,

“1¢ is singnlar that in this otherwise accurate description
Caguiard de 1a Tour should have overlooked the most remark-

i able phenomenon of all—the moving or flickering strim which
‘ fill the tube, when, after heating it above the eritical point,
the temperature is quickly lowered. This phenomenon was
first observed by the lecturer ip 1803, when experimenting
with carbonic acid, and may be admirably seen by heating

h such liquids as ether or sulphurous acid in hermetically

E sealed tubes, of which when cold they ocoupy about one third
of the capacity. The appearances exbibited by the ascend-
ing and descending sheets of matter of unequal density are
most remarkable, but it is difficult to give an adequate
deseription of them in words or even to delineate them.

“These strim ariso from the great changes of density which
i ‘slight variations of temperature or pressuro produce when
. liquids are heated in a confined space above the critical point
already referred to; but they are not formed f the tempera-
ture and pressure are kept steady. When seen they aro
always a proof that the matter in the tube is homogeneous,
and that we have not liguid and gas in the presence of one
- unother. They ure, in ghort, an extraordinary development
i “of the movements observed in ordinary liquids and gases
when heated from below. The fact that, at o temperature
072 above its critical point, carbonie acid diminishes to one-
half its volume from an increase of only y of tho entire
| a5 pressure, is sufficlent to account for the marked characters

e E W“l“u,n. .

*od COIf the temperature be allowed to fall a little below the

oritieal point, the formation of cloud shows that wo have now
hoterogencous matier in the tabe, minute drops of liquid in
rosence of o gus.  From the midat of this cloud,  faint sur.
ace of demarcation sppears, constituting tho boundary

~ between liguid and gas, but at first wholly devoid of curva-

. . Wao must, however, take care not Lo supposo that a

d necoguurily precedos the formation of true lquid. If

ssur ...i.amn, great, no cloud of any kind will

e — O G I —

L = 2

' ;gmm warnish must, of necessity, Lo dear at any
' e, {« Qﬁmmmmuwﬁnwo customer
y nt will wesr well, and save one's self the trouble
o of ropainting, thus doing two jobs for the price
1ld be received for but one,

Scientitic  American,

Vinous Fermentation,

The followlng romarks nre extracted from Dussauce’s tro.
atise on the * Manufacture of Vinegar,” noticed in our last
lanue

Vinous fermentation hns been, from the earlicat times,
Intrusted to inexperionced hands; it was only towards the
and of the elghtesntl contury that chemistry began to explain
It, nnd it is to the works of Fabroni, Legentil, Chaptal, Dan-
dolo, ete,, that it owes primarily the improvements it has
recelved, In the ot of aleoholic fermentation, all the fer.
ment s not decompoped ; indeed, it requires only 1§ part of
dry fermont to transform 100 parts of sugar into aleohol.
The carbonie acld gon, which is disengaged, carries with it
some aqueous aleohol which marks 14°,

Lavolsier proved, by a direct experimont, that aleahol was
due to the decomposition of sugar by a ferment, He took i—

Sugnr . 60,000 kilog,
Watoer | « 200,000 *
Yonst in pasto 2 $.620 ¢
Dry yeast . : ’ 1375 ¢

When the fermentution wag established, the new products
wore i

Water 200.200 kilog.
Aleohol 28250
Carbonic neld 17.300 *
Acotlo neld 3 . p g 1225 ¢
Undecomposed sugar . 2,003 «
Dry yoast ¢ - 0.674 «

If all the sugar had been decomposed, there would have
been about 30 kilogrammes of aleoliol,

M, GayeLussac hns obtained from 50 kilogrammes of sugar :—
Aleohol : : : ; 51,04
Carbonie acld 48.60

. 100.00

Lavoisier thought that, in the vinous fermentation, a por-
tion of the sugar was oxygenized at the expense of the other;
and that one, more hydrogenated, formed aleohol, while the
other was converted into carbonic aeid, which was explained
as follows: Sugar, like organic substances in genersl, is
composed of carbon, hydrogen, and oxygen; in its decompo-
sition, oxygen forms,with a part of the carbon, carbonic neid,
and hydrogen, with the remaining earbon, produces aleohol.

M. Gay-Lussac, in histheory (Ann. do Chimie, vol. XCV)),
supposes that sugar is composed of 40 parts of carbon, nnd
00 of water or its cloments; if those weights are changed in
volumes of each of the constitutive principles of this body,
we obtain: —

Vapor of carbon Pz Bir) Ak 3 vols,
HYQIOReni Gt MRS gl ey & iignse
Oxygen . . . ' v 3¢ “

And we know that analysis has demonstrated that aleohol
is composed of :—

1 vol. of bicarburetted } Vapor of carbon . 2 vols,
hydrogen. Hydrogen . - e

1 vol. of vapor of }Bydmgcn T eyol
water Oxygen Sl Joor

From these clements of composition, omitting the weak
products of the ferment, to consider only the alcohol and the
carbonic acid, we find, by examining the composition of the
sugar and that of the alcohol, that to produce that liquor, we
must take from the sugar one volume of vapor of carbon
and one volume of oxygen, which, by combining, produce
one volume of carbonic acid gas, while the combination of
the hydrogen and the other parts of the constituents of the
sugar produce alcohol. According to this theory, if we
reduce the volumes to weight, 100 parts of sugar, decomposed
by the fermentation, are changed:

Jerbo/ @laghal IS <o sl et T SR
“ carbonic acid o el Nl s AR en

Whatever probability there may be in this theory, it yet
remains to determine what becomes of the nitrogen of the
ferment, which is not mixed with the carbonic acid, nor is it
a constituent principle of the white substance which is pre-
cipitated and is due to the decomposition of the ferment, nor
of the small quantity of that very soluble substance which is
found in the alcoholic product; however, it is certain that
the carbonic acid and aleohol are both formed at the expense
of the sugar. )

This is n great question to solve. Is air necessary to the
fermentation? In the affirmative we find a great chomist,
whoso name is the greatest authority. Gay-Lussac squeesed
Into o tube full of mercury, and well deprived of air, some
gralng of grapes; the formentation would not begin until a
little oxygen had beon passed into it, M. de Fontenello
announced that, having filled with oil five bottles of 15
litrea onch, 80 as to remove the air adhering to the sides, ho
emptied them and immediately filled them with grapo juice,
covering this with a layer of oil about six inches thick, and
that, notwithstanding the total privation of air, the fermenta-
tlon bogan two days aftor; which would seom to prove that
the pressuro of the alr Is not an absolute necessity. In the
above experiment, wo bolieve the fermentation took place on
aceount of the air containod In the juice. According to the
ealeulations and the theory of M. Gay.Lussac, none of the
oloments of the air enter in the formation of the earbonic
acld and alcohol, which are entirely due to the sugar. More-
over, ho hns himself ascortained that sugar and barley fer-
mented very well without the contact of air (Aan. de Chimie,
vol, LXXVL); it is, therefore, easy to conclude that the quant-
ity of aleohol onught to be in direct mtio with that of the sac.
charine matter,

Like grape juico, the different saccharine vogetable sub-
stances aro suscoptible of undergoing the vinous ferments
tion with or without the addition of ferment, provided they
contain the nitrogonous substances necessary to perform the
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functions of n ferment,

of penr, perry ; and the sacoharine matter developed o for
mented and roasted barley, beer; honey and molasses, diluted
with & sufficient qnantity of forment, result in & more or loss
strong aleoholie liguid.

e+ A
Propulsion by Steam on Canals,

Among the large pile of lotters on this subjeot with which
our ronders have favored us, is one from Mr, €. W, Hermanes,
of Schuylorville, N. Y., who gives his adherence to the ordi.
nary screw propeller as the only suitable motor, not only on
the ground of the large proportion of work done to power re.
quired, but algo on sccount of the small and easily governed
swell caused by that means of propulsion. He goes on to
say that the modification of the box shaped boat, which is
the form of all others adapted for the destruetion of the
canal banks, need not reduce the carrying capacity, nor neces.
sitate the expense of reconstructing the boat. He suggests a
false or adjustable bow, so formed a8 to make the displace-
ment gradual, and which can be removed from the boat when
it is passing through locks. He proposes to attach this bow
to the vessel by & hinge so that the bow can be Lauled up
out of the water whenever necessity arises, The easze with
which the bow can be elevated, and the obvious adaptability
to boats now in use, are considered by Mr. Hermanee as
points in favor of his device. He claims, moreover, that ono
team of horses can tow a box shaped boat with his attach.
mont fastor than two teams can without it,

Mr. Hermanee sapplements this improvement of the boat's
bow by boxing the screw to limit its lateral wash, and by
making an opening, in the bottom of the boat, inclining up.
wards towards the screw; and states “that the direction
given to the water, being forced up through the inclined
space, has a tendency to carry it to the surface without in-
jury to the canal structure.” He invites criticism of and com-
ments on his plan,

Another correspondent, Mr. A. S, Ellis, of Springfield,
Ohio, suggests an iron tug, so constructed as to be attachablo
by means of ropes, to the bow of the boat; #o that the tug will
form a bow to the vessel, and must be large enough to con.
tain the engine and the screw propeller. The canal locks
would need enlargement, if the tug were not detached in
passing through them, which latter could easily be done. By
making a close connection between the tug aad the boat, the
rudder of the boat would be enabled to steer the compound
vessel,

>
How Crude Rubber is Collected.

Greytown, Nicaragua, is the principal port for the export of
india rubber on the coast. It is collected by partiesof In.
dians, Caribs, or half cast Creoles, seldom by Europeans, to
whom the dealers, who are also storekeepers, advance the
necessary outfit of food, clothing, and apparatus for collect-
ing rubber, on condition of receiving the whole of the rabber
collected at o certain rate. The rubber hunters are termed
Ulerow (Ule being the Creole term for rubber). A party of
Uleros, after a final debauch at Greytown, having expended
all their remaining cash, generally make a start in a canoe
for one of the rivers or streams which abound on the coast,
and having fixed on a convenient spot for s camp, commence
operations, The experienced rabber hunter marss out all
the trees in the neighborhood. The rabber treeis the Castil
loa elastica, which grows to a great size, being on an average
about four feet in diameter, and from twenty to thirty feet to
the first spring of the branches. From all the trees in the
almost impenetrable jungle hang numerous trailing parasites,
lianes, ete,, from these, and especially the tough vines, are
made rude Iadders, which are suspended close to the trunk s
of the trees selected, which are now slashed by machetes in
diagonal outs from right to left, s0as to meet in the middle and
central channels, which lead into iron gytters driven in below
and these again, into the wooden pajls. The pails are soon
fall of the white milk, and are emptied into larger tin pans.
The milk is next pressed through a sieve, and sabsequently
cosgulated by a judiciousapplication of the juice of a Bejuea
(an Apocyna?) vine. The coagulated mass is then pressed by
hand, and finally rolled out on a board with a wooden roller.
The rubboer has now assumed the form of a large pancake,
nearly two fest in dinmorer and about a quater of an inely
thick, on account of which thoy are termed tortilZas by the
Uleros; theso cakes are hung over the side poles and framo-
work which supports the rancho, which is erected in the
woods, and allowed to dry for about a fortnight, when they
are ready to bo packed for delivery to the dealer.

Why Clroles ﬂnuo the By'o_:

Profossor Maller, in a courso of lectures in Berlin, offored u
simplo and mochanical explanation of the universal o
tion bestowed on these ourves, The eye is moved in lfs
socket by six muscles, of whioh four are respectively employ-
ed to raise, dopress, turn to the right, and to the left. The
othor two havo an action contrary to ane another, and roll
the syo on its axis, or from the outside downward, and inside
upward, Whon nn object Is presented for inspection, the
first act In that of circumvision, or going round the

the circumference upon the most delicato and sensithes por-
tion of the retins. Now, if figures bounded by straight lines
be presented for inspoection, it is obvious that but two or

threo muscles can bo called into action; and it is equally evi.
dent that in curves of a circle or ellipse all must alternately
be brought into sction. The effect theu is, that it two only
hmphyﬂ.u‘hmm&m‘ml}nu“.
due share of labor; and by the experiment fre.
quently, s we da in childhood, the notion of tediam is instill.
ed,and we form gradually a distaste for stralght lines, and

are led to prefer those curves which supply & more generl

lines, 50 08 to bring consecutively every individual portion of

and equable share of work. x




HYDRAULIC RUFFER FOR OHECOKING THE RECOIL OF
HEAVY GUNS,

The ingenions instrumont, the pame, of which stands at
tho head of this paper, dogorves some notice not only
wecount of ita utility for its purpose, but a8 an inter-

nsting moethod of meeting and overcoming those violent of-

forts of Nature to which she is provoked by explosion. In
the recoll of & heavy gun, we have anexample of the great-
ost force whiclh man attompts to control. The inventions of

Captain Monerief; which not long ago formed the subjoct of
an artiels, seok to utilise this forco; other gun carringos lod
it to d fteelf ns harmlessly as possible,

The hydrulic baflhr aocompligshes this Iatter object in o
wanner vory ingenious, and affording some interesting illus.
yrations of Nature's laws; it nlso possessos soveral advantages
averother mothods which have beon and are still used, For
i the public service is indebted to Calonel Clork, R.A., F.R.S.
Superintondent of tho Royal Carringo Dopartment in Wool-
wich Arsenal.  Before the introduction of the hydraulic buf-
for into the English service, and in thoso cases whore it is
not yet applied, the mothod employed to ovorcomo the recoil
\was the friction of iron plates, To the bottom of the gun
earringe soveral plates are fixed, which pass botween long
plates placed along the middle
of the slide or platform of which
the carringe runs; and tho fric-
tion of their surfaces in contact
overcomes the foree of the recoil,
and brings the gon and earringe
to u staadstill,  The smount of
the friction can be regulated by
the compression given to these
plates, and requires to be altered
for the various charges used.
The compression must be taken
off to allow, the gun to be run
forward to the fitting position,

Seientific  American.

rapidly. The strength of one man is quite sufficiont to push
in or pull forward the piston of the hydeaulic buffer, becanse
ho does it quietly, © takes his timo to do Q6" The foree of n
25 tun gun, recoiling from the dischargo of 70 1bs. of powider,
and a 600 1b, shot exhausted itself in doing the same, because
it does it so quiokly.

In fact, the ease with which the hydraulic buflur permity
slow motion is one of its disadvantages, and prevents its ap-
plication to sen service carriages, as it wonld not keop the car-
ringes from moving as the ship rolled. A modification to obvi.
ato this difficulty hng beon proposed, It consists of a solid piston
(withont holes), and the back and front ends of the eylinder
are connected by n pipe through which the water is driven
by tho recoil, T'he motion of the water can be atoppod alto-
gothor by the stop cock till the gun is fired, and the area of
the orifice through which the water is to pass can also be re.
gulated by it,

T'he resistanco of the water, and consequently the pressure
on the eylinder from the recoil, is not uniform. It becomos
greatost at the moment when the air receives its maximum
compression, bafore tho water attaing its highest velocity in
passing through the holes in the piston, At this point the
foree of the recoil is felt ag a gevere strain upon the eylinder
and the platform which holds it. This destructive action of

| AuGusT 19. 1871,

Every prepuration was of conras mudo In adyance to fueilitate
the operation, and its aecomplishment was so successfal that
the regulne traing were expeoted to run by schedulo time on
the now gage by the following Taesday, The fores of lab.
orers was distributed in gangs of eight men to each mile of
rond, ond there was no cousation of the work from its com-
mencement until it was comploted, Twonty-sight locomn:
tives and fifty passenger cars, including baggago, manil, ox.
press, parlor, and sleeping ours, have beon reduced to the
narrow gage, leaving seven hundred cars, of all classes, and
fifty-four locomotives yot to bo chnngod to the new Mu
The difference botwoen the old and new gage being fifteen
inches, both lines of rails had to bo moved instend of one only,
in order to avoid throwing the welght of the trains too much
upon one side of the track, bridgoes, ote, It in estimatod that
the entire cost of the change of track and rolling stock gage,
including incidental exponses, will not be less than o million
nnd o half of dollars,

s a—
The Flux Motor of Signor Tommanl,

The Bmperor of Brazil has, according to our Engligh ex-
changes, been much intorested in & new motor invented by
Signor Tommasi,which combines the use of the ebb and flow
of tides with compressed air.

The power of the flux wotor
consists in the tension and rare-
faction of the air produced, by
the weight of the water of the
sea raised Ly the tide, in s rocip-
ient having two divisions or com
partments communicating with
the sea, The compressed air
scts upon an engine with the
anme degree of power steam
does, providell it be at an equal
tension; and the rarefied air, by
permitting the exterior air to
exercise a pressure proportionate

and must bo again set up to meet
the recoil. The hydraulic buffer,
on the other hand is always ready HYDRAULIC
for use, and never needs any adjustment. This is one of itg
advantagoes, and one which is of special importance in the heat
and excitement of action, It consists of a cylinder (A B in
figure) placed in the platform,and lying along its length, In
tho eylinder is a piston pierced with four holes, and the ox-
tremity of the piston rod is attached to the carringe. When
the gum and carringe are run out for firing, the piston is
moved to the lower ond of the cylinder (A) which is filled
with water, except a small air space exceeding slightly the
~ cubic content of the piston rod, so as to allow for the dis
placement of the water when the piston is driven to the other
end of the cylinder. ‘

When the gunis fired, and with its carriage begins to re-
coil, the piston is driven back into the cylinder. The first
effect of this is to compress the air in the cylinder very vio-
lently ; then the water begins to run through the four holesin
the piston; this motion soon attains a very great velocity ; and
in imparting this to ge water, the foree of the recoil is soon
exhaunsted. It is spent in transferring the water with great
rapidity through these orifices from one side of the piston to
the other.

This rapidity depends on the ratio of the area of the piston
to the area of the four holes in it. A very small diminution
in the area of these orifices would cause the recoil to be
checked very mach sooner; a correspondingly slight increase
would allow the piston to strike with violence against the end
of the cylinder. It was found inan experiment with a twen-
ty pounder gun, that Shen the holes were 0562 of an inch in
diameter, the recoil egiended the whole length of the cylin-
der, 2 feet 9 inches, struck violently the end of it; when
a piston was used with holes 0437 inches in diameter, the re-
coil was only 1 foot 11 inches, and ended quietly, the same
charge being used. In another experiment with a twelve
pounder gun in a boat carriage, the holes in the piston being
five eighths of an inch in diameter, the recoil was2 feet 2
inches; when the diameter of the holes was inereased by one
sixteenth of an inch, the recoil was 3 feet 2 inches. The rea-
son of this is evident from a little consideration; first, every
addition to the area of the holes diminishes the area of the
piston. which actson the water: secondly, the difference of
the work done by the recoil is proportional to the difference of
the aguares of the welocities given to the water in passing
through the orifices in the two cases,

The proper ratio of the area of the holes to the area of the
piston is evidently that which will allow the recoil to expend
its force in nearly, but not quite the whole Jength of the cyl-
inder. When onece this ratio is fixed, it is very mmnrkul.;lc
that the amonnt of the charge, or the slope at which the plat-
form is placed, whether up or down or horizontal, makes
comparatively little difference in the length of the recoil,
With a 12 tun (300 pounder) gun, a service charge of:30 1bhs,
of powder gave a recoil of 4 feet 5 inches; with a bn'uuring
charge of 43 lbs, the reeoil increased only to 5 feet 1 inely.
If the charge be heavy, or if the slope favors the recoil, the
carriage will not go much further back than if these condi.
tions are reversed. But it will do so more rapidly. The
space travelled over is not much greater with the violent
recoil, but it is done in a ghorter time, It is also worthy of
notice that quick burning powder, such as the rifled large
grain, does not give 80 longa recoil as the slow burning ones,
such as the pebble and peller powders, although it acts much
more violently on the gun; the reason is that the recoil is
more rapid. Few machines give so striking an illustration of
how important ao element is time in work to be done, and
how much force is to be increased if anything is done more

BUFFER FOR CHECKING THE RECOIL OF HEAVY GUNS,

the recoil of heavy guns not only upon platforms, pivots, and
racers, but also upon the foundations on which they rest, is
ono of the great difficulties with which modern military en-
ginecring has to grapple. To remedy this disadvantage by
causing the recoil to meet with a graduoally increasing resist-
ance, 50 that its force may be felt as a continuous pressure,
and not at any point as a shock or blow, the following very
ingenious arrangement was proposed by Mr. H. Butter,
Chief Constructor in the Royal Carriage Department. It con-
sists in placing,along the length of the eylinder and through
the holes in the piston, four tapering rods, the largest extrem-
ities of them being at the rear end of the cylinder, and being
of such a size as there to fill completely the piston holes.
These orifices and also the whole cylinder must be larger
than when the rods are not employed. The effect in this
case is that, as the area for the water to flow through the
piston is continually diminishing as the holes get further
along the rods, the force of the recoil has to impart a contin-
ually increasing velocity to the water, and is av no point felt
as a shock or blow, The resistance, slight at first, gradually
increases thronghout the recoil, anl g0 exhausts its force not
at any one point, but throughout the whole of its course.

It has been suggested, aud it is n consummation most de-
voutly to be wished, that the hydraulic buffer might be appli.
ed to railway trains so as to take away the destructive effects
of a collision. A train'of carriages separated by hydraulic buf-
fers would, if suddenly stopped at a high speed, simply close
up, the piston being driven in, and the force of the collision
would exhaust itself in the motion given to the water in the
cylindgrs. Some practical difficulties stand in the use of this
application of the invention; principally, that the length of
the piston rods would inconveniently increase the length of
the train. Bat there are none which might not be overcome
by a little ingenuity; and the great importance of the abject
to be gained makes the neglect of any promising means to
attain it highly culpable, However, slowness in taking up
new ideas (especially if they do not immediately add to divi-
dends,) is not altogether a peculiarity of Government depart-
ments.

A very interesting pamphlet on this subject has been nub-
lished by Colonel Clerk, in which Mr. Butter shows the work
done in the hydraulic buffer, by comparing it with the mo-
mentum of a similar weight of water falling through such a
hight as to give it the same velocity as that with which it
passes through the holes in the piston. By this ingenious
comparison he ascertained that « locomotive engine, weigh-
ing 50 tons, and moving at the rate of 30 miles an hour-
would be bronght to rest in the space of six feet by two hy-
draulic buffers of 12 inches diameter. * There are,” Colonel
Clerk remarks, *“ two important problems to be worked out
by the railway authorities ;—(1) to have no railway collisions ;
(2) if they must sometimes occur, to render them as harmless
us possiblie;” and it is with the second that he deals. Tha
plan which has been so successful in meeting the violence of
exploding gunpowder, should at least, have a trial in a case
of far greater importance—security to life in railway col-
lisions. To refuse this, on account of a few difficultivs or in.
conveniences, scems a sin against Nature herself.

-
A Great Rallroad Feat.

On Sunday morning, July 28d, between daylight and eleven
o'clock, says the Na({onal.( ‘ar Builder, the gage of the Ohio
snd Mississippi Railroad track, for a distance of 340 miles, was
changed from six foet to four feot nine inches. This is, with.
out exception, the greatest feat of the kind ever attempted.

to its rarefaction, enables it also,
in its turn, to act with an equal
degree of power. The flax
motor is essentially composed : First, of a reservoir, by which
the power is produced, which is to the flux motors what the
boiler and its accessories are to steam engines. Second, of a
motive apparatus, constructed, with some slight modifica-
tions on the principal of a stationary steam engine. Should
a company undertake the expenses of instalment, and let
out to manufacturers the motive force, at so mach the cabic
meter, in the same way as is done with gas, the manufac-
turers would be saved the enormous expense of boilers, which
have to be renewed every ten years, the insurance premium,
both agrinst fire and explosions, the wages of the mechanics
and stokers,and the cost of coal,which will necessarily become
dearer in proportion as the mines become exhausted; and
they will have to pay only for the motive force of which
they have made effective use. The motive force of the
flux motor may be applied to all kinds of industry, even to
those where, on account of the inflammable nature of the
substance to be worked, it is impossible to use steam. Itis
not affected by atmospheric variations, such as arise from de-
crease of water in rivers and waterfalls, and, moreover, it
can never fail in its effects,

The idea of using the water force developed by the rise and
fall of tide water, is quite old, and various forms of tidal
machinery have been devised. It is common along the At-
lantic coasts to place gates, across the mouthsof inlets, which
open on the rise of the tide, but close on the ebb. The hight
of water thus obtained is then used to drive mill wheels in
thie usual manner. 3

—
Spindles for Loom=-Shuttles.

Mr. ALBERT MorToN, of Salmon Falls village, N.H., has
made an improvement in loom-shuttles, which consists in the
application to the spindle of the shuttle ofaleverin sucha
manner that, when the cop or tube isapplied to the spindle, it
causes the cam or lever to engage it in the interior near the base
in 2 manner to insure the holding of the cop or tube till all the
yarn is properly delivered, and prevent the escape of any
except in the regular course. A long slot is made through
the spindle between the heel and point, nearly its whole
length. A long flat lever of steel or other suitable metal, is
fitted in the slot and pivoted at a point located at about one
third of the length of the lever from the end next the heel
of the spindle, and so formed that near both ends it will rise
above the upper surface of the spindle. At the end next the
heel of the spindle the part so rising is preferably notched
or serrated, but not necessarily, for it will answer well with.
out. The spindle and lever are so arranged as to size, rela-
tively to the cop or tube to be put on, that the end of the lover
next to the point of the spindle will be forced down sufliciently
to raise the other end up to press hard against the wall of
the hole through the bobbin or eop, and hold it from slipping
off when the varn becomes slack, when nearly all drawn off,
o that the friction is not sufficient to hold it. The lover
is also so arranged with the spindle that the weight of the
longer arm throws the shorter arm up when tho yarn is L
wound from the part of the spindle along the long arm, with
sufficient power to retain the yarn. Two or more of these
lovers or cams may be used, if preferred. This improved
cop retainer may be applied as well to the spindles of spool-
ers and other machines.

CUTTING GLASS.—Are a.n,-..’:"nw numerous inquirers who
ask us for simple methods of cutting glass aware that this
can be done with & strong pair of acissors, if the cutting be
done under water? The odges of the glass can casily be
trimmed afterwards by rubbing on & stone,
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THE EAST LORDON IUBEUM OF BCIENCE AND ART,

One of the conditions upon which the English Government
ngn‘«l to appropriate money for this institution, was a free-
hold site, and this, through the exortions of Sir Antonio
Brady, the Rev. Septimus Hansard, and others (the Corpora-
tion of London and the Fishmongers' Company being among
the subscribers), was obtained in Bothnal Green; the title
deeds being presented to tho Government by n deputation in
February, 1858, On this occasion the deputation repeated
the views of the promoters as to the nature of the musoum
which they wished to
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of London; their lead. :ll
ing idea rightly being ~
that it should be edu- :
cational, in the strict-
est and widest sonso of
the term. All thesub.
geriptions had  been
asked for and given
with that understand-
ing; and in making
over the land to the
Government, the sub-
scribers pressed these
views on the consider-
ation of the Govern.
ment. As regards the
study of art, they felt
this to be a matter
deeply affecting the
trade and commerce of
the country,and urged
it as one of imperial
necessity. What they
desired was that the
muscum should be
made subservient to
technical education
generally, and prove
not only & blessing to
the million at the East
End, but a model edun-
cational institution for
all provincial cities and
centers of manufac-
tures to imitate. Earl
de Grey and Ripon, as
President of the Coun-
cil, in accepting the
decds, made it under-
stood, that the museum
is not alocal but a
national institution ;
that it will form, as it
were, an outwork of
the South Kensington
establishment, and will
be dealt with upon the
principles on which
the Committee of Coun-
cil act with respect to
the South Kensington
Musgeum.

The site is & good
one, some 44 acres in
extent, in the midst of
& dense population,
and thereon the build-
ing is being erected,
The main body of it,
about 1856 feet long,
und 730 feet wide, is
now approaching com-
pletion. It has been
built under the direc-
tion of Lieut. Colongl
Scott ; Mr, James Wild,
architect, mainly as-
lating in the design.
The building 1s wholly
of brick, molded where
necessary, and the ar.
mugement of the front
murks the tripartite
plan. Within there aro
gallerios o the two
#side divisions and at
the end, lighted from

the top. The centrml
portion will have o
mosale pavement, made
by the convicts at W oking and elzewhere,

Our |lustration shiows the complote design as proposed,
with library on one side, refreshiuent room and house on the
othier, with corridors loading to the road ; but, it is stated, that
the Treasury has just now dotormined not to erect these—at
Any mio, st present, the amount granted, £20,000, being
nearly expended ; absolutely necessary accommodation for
Mtendants and so forth, is therefore to be provided in the

of the main bullding,
e I A

Zaxzinan gum is the most valuable for \'umluh making,

gum stands next in value, and an Inforior gum in

Benguela
Kiown us kowrie.
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WHAT I8 STEEL !

The following Is an absiract of a paper read at a meeting
of the London Association of Foremen Englneers.

Stecl is merely iron steeled or hardened, by being chemi-
eally impregnated with carbon, silicon, titanium,orany of
those elemonts which possess more or less the hardening |
property ; chemieally Imprognated, as the iron does not lose
its specinl qualities, which it would do if the two elements
were proportionately and chemically combined so as to form
A new compound substance, There is, of course, & definite
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proportion of the chemically lmpregnating elemont, which
confors the greatost amount of steeling or hardening proper-
ty, entitling it so far to be called preceminently steel iron, or
simply stoel, variations from which proportion canse the motal
to vary in respect of this property of bardness, According
to this view we may regard ordinary cast iron as impregnated
with too mueh, and wrought fron with too little, carbon, in
both cases falling short of its strongest form, steel: or cast
iron is a mixture of antagonistic steel and wrought fron,
which Is a very mild form of steel. Thus iron, which, in its
pure, simplo state, is comparatively saft, is chemieally toned
by carban, silicon, or any one of the other slements used in
forming steel, This toning may be underdone or ove rdone,

IT 5

or the different tonles may be nll mixed up together, and to
modify or neutralize each other's tonic influence, The same
toning or hardening influence s to be found in the vezetable
world, where we find silicon toning the strength of plants, as,
for instance, in the straw of cere als, which is more or less
,sllll' and hard, in proportion to the prevalence of silicious
constituents in the so!l on which it is grown; the length as
well as the quality of the straw being influence s«d thereby.
The Bessemer process demonstrates distinetly the fact that
there is no definite boundary between the three forms; that

EEE—

the percentage of carbon ean be very gradually decreased
from 1'25 per cent to a
perc nn"lgt aeare (‘l) ap-
precinble in  practical
e nonlysis, without alter-
ing the csgentinl prop-
erties of the stecl, ex-
cept in lesgening the
N degree of hardness, As
the greater the percent-
age of carbon, up to n
certain point, the hard.
¢r is the metal; go the
substitution of & harder
impregnating  element
may be expected to pro-
duce a still stronger
quality of steel, as, for
example, with silicon:
or the substitution of a
softer impregnating el-
ement may be expected
to produce a weaker
quality, as with phos-
phorus; and this really
seems to be the
Carbon steel, however,
is the kind in general
use, and the only one
whose qualities have
been subjected to prac-
tical investigation. It
is not only the propor-
tionate amount of the
carbon with which it
may be impregnated
that determines the
hardness of the steel;
for the same metal can
be tempered, or have
its hardness moderated.
Crystallization plays
& necessary part in im-
parting the steeling or

hardening property,
This is obyvious in the
practice of hardening
steel by plunging it
suddenly into cold wa-
ter, by which it can be
“Ilv‘l‘ l“‘“ il dered so hard as to
it Ihit ’1[ i be capable of scratch-
(e Ui ,“',"" "J‘ il ,I“ i ing glass. So also, on
i i/ "' “ "l;f, the other hand, an ex-
I }’;v‘ llr‘]!‘ "I" treme degree of hard-
i ] “‘l") ness may be reduced to
hi M, “’ H almost any degree of
‘ “”{II“‘ (i softness by heating the

‘ ",,
sl ’IHI‘ }

case,

steel, Al the grada-
‘ ‘H” |' tions are beautifully
‘:.""'l;‘i!‘fi‘ﬂ”’ marked on the bright
it e steel in deepening rain-
i bow tints, guiding the
” manipulator by visible
” Ir signs asto the relaxing
i temper of the metal,
.,Zr'ﬁ The first tinge of yel-
low indicatos that the
stoel has barely begun
to soften, though it has
|l materially increased in
toughness,  Asthe yel-
low deopens  towards
orange, the color indi-
cates the de of tem
per required for such
articles as razors, pen.
kunives, and teols for
turning, planing, ehip-
ping, and boring.
A the ornge deep-
ens, the color imdicates
a tomper sultable for
Jolners' edge tools and table cutlery. When the changing
color runs into blue, a temper Is indicated that fits the motal
for springs, and when it has completed the revolution and
arrived at the color from which It started the metal has ho -
come nearly as soft as before it was hardened,

It is pretty evident that the relaxing temper of the metal s
associnted with a chemical action of the heat on the crystal.
line molecules of the iron. This netion is, as yet, not very
well understood. It depends not only on the naturs of the
crystallization of the iron, but probably also on the determin.
ation of the axial direction in which the orystsls are formed.
Only the finest iron is used in making the good steol, and
the purer the iron the larger the erystals, but the qualivy of
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the steol dopends also greatly on the amount of earbon, nnd
{lio chomioal admixture of a foreign elemoent reduces thoe size
i tals,

“’ls::: mﬂlo stoal the closor will bo the grain of the frac-
tare. This brings us to another phise of the question, what
ix stoel? It may come before us in another form. How can
stoel b 1dentified? How can its varying qualities be dis-
tinguishedy This is the practical bearing of the question
for thiose who have to realize it by inspection, and on correct-
ness depond very important consequences. Supposing
pisce of steol to be submitted for inspection, how can wo test
{t& elinractor? 17 it ho a steel mail it ought to contain one half
per cont. of carbon. Ifit be a mild steel casting, it ought to
‘contain about three quarters per cont., and if it be o pieco of
hard cutlery about a quarter to one-half per cent,

OFf course the most correct estimate would be formed by
analyzing the steel chemically, but that eannot be resorted
to in the rapid turnout of a factory, to any great extent.
Tho nearest practical approximation to this is to dissolve &
wmal] plece of the steel in an acid, when the differing shades
of brown will indicate the inherent proportions of carbon,
Steal may also be tested as to its proportionate quantity of
carbon by ascertaining its specific gravity, as the greater the
proportion of carbon the less dense will it be found to be,
The readiest mothod of testing the quality of steel is by ex-
nmination of the fracture in a mioroscope. This requires con-
siderable experience and a very powerful instrument. The
unassisted eye may make a tolerable guess, but the result
cannot be relied upon.  Not so, however, whero its power is
naultiplied by the powerful lens of a microscope. The crystals
are found thon to be octahedral, presenting the form ofs dou-
blo pyramid, joined base to base. As the carbon decreases the
pyramids become flatter, from the cubical form in cast iron
down to the flattened form in wrought iron, which confers
upon it greater capacity of being welded, and thus producing
fiber. Botweon these extremes may be found a graduated
sorios of pyramidal forms more or less elevated, according to
the quality of the metal. If the steel showsunder the micro-
goope o regular and parallel crystallization (which may be
pretty accurately ascertained if the fractured metal be held
against the light), flashing back to the eye an uniform luster,
like evenly serried needle points, the steel isof good quality.
In proportion as it departs from this standard and shows
groups of crystals whose diskal directions are not parallel,
causing the needle like fragments of crystals to reflect a lus-
ter, patched here and there with shade, imparting to ‘one por-
tion a bright silvery tone, and to another a dark. grey oue,
the metal is of inferior quality or make. Fineness and par-
allelism of grain can be produced by repeated melting, heat-
ing, or hammering, when cold or at a dull red heat. Cold
hammering has the effect of producing an extremely fine
grain,

A more correct estimate of what steel really is has had the
effect of materially shortening the process of manufacture.
The material itself has been made for upwards of 2,000 years,
but only now,in the latter part of this wonderful century,
has its manufacture been developed so asto show its capa-
bilities.

&orrespondence.
The Editors are not responasdle for the opinions expressed by their Cor.
raspondenzs,
Compound Engines---Yr, Emory's Reply.
T the Editor of the Scientific American :

I have but just found leisure to pen a reply to the pointed,
but courteous, editorial inquiries contained in the ScrexTIFIC
AMERICAN of June 3, and relating toa paper I had previously
read on the subject of compound engines.

The communication to which your article refers, namely,
that of Mr. Harrison in the previous number of May 27, is a
valuable one, as it acquaints your readers with facts difficult
to obtain; and the example of Mr. Harrison in publishing his
observations might be followed with advantage by many of
your readers. Allow me, however, to take up the discussion
of the facts where he leaves it, to do which, understandingly,
and avoid repetition, [ must request your readers to again
examine the numbers of your paper of the dates sbove men-
tioned,

Mr. Harrison concludes, from ealculations founded on the
indicator diagramz, that if the steam supplied to the two cyl
inders of the “ Magellan” had been used in the smaller of
the two, and exhausted directly to the condenser, the addi-
tion of the large cylinder would have produced a gain of 19
per cent in power after deducting the estimated loss by ad-
ditional friction.

This is doubtless true, but is foreign to the subject ; for, lot
us suppose the steam 1o be used only in the larger eylinder,
with the same initial pressure and measure of expansion as
in the two cylinders. From the disgrams we find that
the mean initial pressure was 47 pounds, and that the steam
was expanded 1-20 times by wire drawing, and 22 times by
the eut off on the small cylinder; also, that this upnnd..;]
steam was again expanded 257 times by the difference in
volume of the two cylinders, so the total expansion was
120 422X 257=720 times, [It will be observed, however,
that the terminal pressure is lower than is due to the meas-
ure of afx[mnsion].

Now, if the steam used were let directly into the large
eylinder and expanded 7-20 times, the mean total pressure by
the usual rules would be 253 pounds, and deducting 49
pounds as ample for back and friction pressures, the remain.
ing pressure, namely, 21 1bs..would be effective, and the power
2 xT22UxTH0 %50

S3000
19208 horse power, or (1930-8—1659-8=) 271 horse power
greater with the single eylinder than when both were used.

would be (using Mr. Harrison's figures)

Scientific  Anevican,

This difference would, however, in practice, be mueh less
us, with similar yalve gear, the dingrams would be similarly
rounded and modified in both cases, and the only difference
would be that due to the loss of pressuro required to transfor
the steam from one oylinder to the other, or roughly about
76 horse power by the dingrams ghown,

This review exomplifios the statement in my paper that
“ there is no gain in powor by the addition of the small high
pressure eylinder of the compound engine, for the effective
pressure upon ite piston is only the difference between that
of the entering steam and that admitted to the second eylin-
der. There i, in fact, a little power lost in transfercing the
steam from one oylinder to the other” This loss in the
case of the * Magellan " was about 75 horge power, or 44 per
cont of tho net power exertoed,

The indicator has heretofore boen considered a faithful
guido, but in this cagoe it shows o loss of 44 per cont against
the compound engine when, in fact, such engine was actanl-
ly saving fully one third the fuoel ag compared with the per
formances of other engines,

I do not think I ean explain what I congider the true rea-
song of the economy of the compound engine in fewer words
than in the paper you have referred to, and I trust you will
consider the subject of suflicient importance to publish such
paper in full in your journal,

In reply to the question asked in yours of June #, T will
sny, first, that the glass and iron cylinders experimented with
were both carefully felted to eliminate all condensation due
to external refrigeration, and both cylinders being of the
same size, and operated in precisely the same way, there
could be no possible difference in the work done except that
caused by the different quantities of steam in motion on ne-
count of the internal changes of temperature,

Again, it is true that the heat abstracted from the cylinder
during the steam stroke is utilized as work in the expanding
steam, but the heat thus withdrawn from the metal is re-
turned thereto by the condensation of the entering steam at
the beginning of the next stroke; and this ccndensed water,
together with that resulting from the work done, is what is
partially evaporated during the expansive portion of the
stroke, but is more completely evaporated at the moment of
the exhaust and throughout the return stroke, when all the
heat abstracted from the metal to produce such evaporation
is, of course, entirely wasted.

Again, a steam jacket produces economy because it evapor:
ates the water from the interior surfaces as fast as it de-
posits, and therefore no water is left to be boiled by actnal
contact when the exhaust takes place. The losses by radia-
tion at the moment of exhaust will still obtain, however,
when the expansion is carried so far that more water is sus-
pended in the steam inside the cylinder than the jacket can
evaporate during the expansive stroke.

All discussions on the subject of the compound engine are
really unnecessary, as the results obtained with the better
examples of this class of engine show them to have remark.
able superiority, and of this fact I trust ere long to convince
you, Mr. Editor, with some compound engines of my design.

New York city. Cuas. E. EMERY.

—
Mr. Paline and his Detractors,
To the Editor of the Scientific American :

The great inventor, whose engine was so long in operation
at Newark, N. J., whoze achievements have satisfied 0 many
of our greatest scientists, and for whom still greater suc-
cesses are waiting in the future, has suffered the usual fate
of the pioneer of invéntion, namely, detraction and calumny,
Mr. Rowland more than hints at a surreptitious connection
between the Paine motor and & steam engine in the same
building. I thiok this insinuation is unworthy of a scientific
investigator, and it is not to be wondered at that Mr, Paine
has passed it by, no doubt thinking it beneath his notice.

Dr. Vander Weyde, another scoffer, has demonstrated that
all Mr. Paine's results amount to the discovery of the perpet.
ual motion ; and although the Dr, intended to show a
reductio ad absurdam, Mr, Paine's disciples will consider that
Mr. Paine has as much right as anybody ¢lse to solve the tre-
mendous problem of building & machine that shall create
more power than is required to drive it. Now, while your
readers are engrossed in the controversy, and are straining
their attention to the coming demonstration, the newly dis-
covered forco of psychic power comes upon us. May not this
agency have something to do with the motion of Mr. Paine's
appuratus?

Even Mr, Paine's warmest admirers, knowing how logically
and systematically all his experiments and reasonings are
pursued, may hositate to claim for him the honor of inventing
the perpetual motion; indeed,with characteristic modesty, he
himself deprecates the idea. But then the question arises,
how is the mechanism operated? * How,” ns the boys say,
*“does the thing work?"” I am driven to the conclusion that
Mr, Paine, perhaps unconsciously, is the real discoverer of the
psychie force,and that the results, the remarkability of which
no one can deny, are to be credited to the mental power,
courage, and indomitable will of tho great inventor of New-
ark. I am strengthened in this belief by the visible fact that
Mr, Paine's power augmentor (for that is the proper name for
his invention) must be driven by some such sgency. Mr.
Home does more with o slight touch of his finger tips than
*trong men can do with the wholo strength of the museles.
And a similar phenomenon must cause the motion «f the
Newnrk enging, whose running powers are othorwise inexpli.
l‘ﬂ‘)lf‘, and Wll‘('h must have r““nhl['rﬂ'll'\' startled -\‘l’. Paine
when the machine first ran away at an unexpected pace,

The unfortunate persons called spiritunlists are now about
to reeeive the reward of their patience and long suffering,

They haye been taunted with the usclessness of their mani-
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fostations, nod asked, 1 4t bo possible that spiritan] power ean
find no botter employment than turning hats and aprotting
tables, Theso sneers will now conso, no direet mechanieal
force, nvailable Jfor all purposes, hing been demonsteatod by
Mr. Home, in the presence of witnessos of ncknowledged hon.
esty as well as intelligonco, to exint in the mind of o highly
gifted spiritualistic medinm, 1t Mr, Paine’s motor b the
great want of the future] the apparmtus that shall allow us to
atilize, to direct, and to govorn this omnipresent power, he
will have obtained a roward for the years of pationt investi-
gation he has devoted to his Invention, A far greater renown
than that of discovering the selfmoving maehine will bo his;
and the rarcasms of all Vander Woydes, Rowlands, Smiths,
and other extrancous and suporfluous persons, will be
silonced for ever, s
Jersoy city. '
et 4 D A .
Palne’s Eloctro=Motor.

To the Editor of the Seientyfic American :

I'have read with a great deal of interest the articles in
your paper on Mr. Paine's electro-motor, and rather impa.
tiently await the scttlement of the whole question by the
production, on the part of Mr, Paine, of & machine actually
porforming the work he claims for it, or its partinl settle-
ment by his failure to do so. I say partial gettlement, for it
seems to me that the question, whether such o machine as he
claims to have knowledge of is or is not among the possibili-
ties, would still press for solution, even should he totally
fail to produce it. In the absence of a machine doing the
work, the controversy must remain unsettled just so long as
one palpable fact obstinately persists in existing, Allow me
to explain by giving an example

Place an electromagnet in the circuit of a current just suf-
ficient to suspend, say, ten pounds in actual contact. Now
break the circuit, and complete it again by placing in it
another magnet precisely like the first, and either the current
will suspend twenty pounds with no increase, or with only a
very trifling increase. I know of noanalogous fact ontside
of the phenomenon of magnetism. 1t islike getting one hun-
dred horse power out of a fifty horse power engine by throw-
ing an extra shovelful of coal in the furnace, It is like mak-
ing a water wheel which operates a fifty horse power mill
operate two such mills by throwing an extra bucketful of
water into the mill dam. It is like a man who could resist
the pull of an equally strong man being able to resist the
pull of two such men by eating an oyster. The theory of
the conservation of force is much tulked of,and I have a
profound respect for that theory,and for the processes of
critical investigaiion which have been employed to produce
it. But that theory is in no way interfered with in the elec-
tromagnetic phenomenon, unless it is insisted that the elec-
tric current produces the magnetic force, in which case the
theory of the conservation of force would be overthrown.
My mind can make nothing else out of it. If the electrie
current is the cause of the magnetic force, if it is changed
into it by any imaginable process, then the facts in the case
disprove the the theory. But it isa gratuitous assumption
to insist upon any such transformation. Why may not the
force or forces of magnetism always exist in the bar of soft
iron, totally independent of the electric current, but in astate
of equilibrium which that current disturbs? and while so dis-
turbed, force be manifested which overcomes other forces,
gravitation for instanc:, and which can be used for mechani-
cal effect? The magnetic foree in such bar of soft iron might
be aptly likened to a train of loaded cars on an inclined road,
with a stone resting on the track and blocking one of the
wheels, and which stone had a tendency to always get under
the wheel and stop the train unless forcibly prevented. Now
the electric carrent knocks out that stone, and the train
moves with a force entirely disproportioned to that which
was required to move the “ scotch,” and it keeps moving as
long as the stone is held out, If we now suppose an indefi
nitely long track, the breaking of the current merely stops
the train. If we suppose a limited track, and the current be
broken when the train had reached the lower end, then not
only is the train stopped, but returned by great Nature to its
starting point, ready to perform once again its work. It is
like an infant pulling the * trigger” of a cannon, with Nature
to replace the load. 1f the character of the magnetic foree
be ever understood, there may be known the breservoir from
which its vitality is roplenished. Whether there be such
reservoir is now hidden in impenetrable darkness; at least,
80 it seems to me.

Iam totally unncquainted with Mr, Paine; he may be a
perfect charlatan, so far as I know; but is not the above men-
tioned fact of electromagnetism basis enough to sustain his
wildest assertions? A very little reflection will show that
this force makes possible a practically unlimited and costless
mechanical power, so far as the destruction of values is con-
cerned, in obtaining the initial current of electricity. Whe-
ther it is or is not a perpetual motion has nothing to do with
it, so far as I can see, and the conservation of force is in no
way disturbed by it, in our present condition.of ignorance.
"Po obtain millions of foot pounds from the consumption of
grains of zinc may be Utopien, but in this case the (.ool lk‘u"‘ds
are obtained from the magnetic force, The grains of zinc
pull the trigger, whlle Nature tends to the reloading. =

I once heard Professor Smith, of the University of Vir-
ginin deelare—and he performed an experiment hefdre sy
eyes to prove it—that a small block of liln“ﬂ“llf. (‘hu -dcnm-nt
of metals, had the power of stowing away wl.lhm et
body, while under the influence of the ch"t‘!l'lc carrent, a
prodigious quantity of hydrogen gas,s quantity 0 BTN ik
no known mechanical force could succeed in compressing it

into an equally small compass. This metal, he declared,

seized the hydrogen and forcibly stowed it away within thoe
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capacious recesses of its own body by a molecular ener
which wo had very little conception,
akin to the magnetic action; but whether it is or not,
waiting for some mechanical oxpert to convert this Immense |
energy into available mechanical force, That the force is I
there, the plainest facts unmistakeably indicato, and some
Watt, Fulton, or Morse will in time selze the thread which
will lead out of the labyrinth into light ; and when he Appears,
wo will all help him go into glory,
Baltimore, Md,

J, LANCAsTER,

——— —
Steam Bollor Bxplostons,
7o the Editor of the Seientific American :

Allow me to ask you: Is it not lamentable to seo how little
is known, by men who call thomselves export engineers, of
men who claim to have had many yoars experionce in the
management of steam boilers? And w0 hear their varlous
opinions, and see how ignorance holds its sway amongst the
majority of those who are entrasted with the care of steam
boilers?

I have no pet theory—electric, gasoous, or expansion—to
discass, nor do 1 expect to tell you anything sbout boilers or
the generation of steam, that you do not already understand
fally; but if yon will allow me to address s fow remarks
through the medium of my favorite paper, the SciENTIFIC
AMERICAN, to the owners of boilers and the men who have
charge of them, I may be able to set some of them to think.
ing, and from thinking to acting, and thoreby prevent the
loss of some lives as well as property,

All men who have anything to do with boilers should
know that there is no piece of machinery or article of manu.
factare that affords facilities for cheating equal to & steam
boiler; and if there be no design or intention to cheat on the
part of the manufacturer of the iron, or of the boiler, if they
neglect to exercise a most rigid supervision over their work-
men, the bollor may go to the purchaser, having serious de-
fects which will escapeo the scrutiny of persons who are well
informed, even in regard to the construction of boilers. Then
thero are mon who will agree to make boilers at prices which
prevent them from using good materials, or having good
work done on them. And there are many who call them-
selves good boiler makers, who do not know when a boiler
is well made; and i am sorry to say there are many more
who do not care whether the boiler is well made or not, so
long as they get their pay. The malpractice of caulkers,
riveters, ete., has frequently been commented upon in your
columps, and | need not say anything on that subject. The
stronger a boiler is, the betterit will resist the sudden strains
it will be subjected to every day it is used. Bat it will not
do to depend on the strength of the boiler as a safeguard
agninst oxplosion, for the strongest of boilers may be ex-
ploded, and the stronger they are the more violent the explo-
sion will be, if one should occur. I presume most engineers
who know anything, know that water isa very poor conduc-
tor of heat, I know of several Kinds of boilers from which
you may draw water cool enough to wash your hands in, sev-
eral Lours after the fire has been applied and the engine
running. Does this not prove that water can only be heated
by being brought in contact with the hot parts of the boiler,
aud that motion or circulation is nocessary to enable the
water to carry away the heat from the heating surfaces of
the boiler?

Messrs, Engineers, have you not frequently observed a
heavy thumping and jarring in your boilers when you first
start the fires? Have you not seen large and heavy boilers
made to vibrate at such times, so that everything about them
shook ns if shaken by an earthquake? If you have witnessed
,this phenomenon, did it make you think any, or did you
try to inguire into the cause of it? And, gentlemen, do
you not know that all of the violent explosions take place in
bollers which have had all the outlets for steam closed for a
greater or less length of time, and the water having been
brought to a perfect state of rest, and then, not until the on.
gine had been started, or the pump put in action or the
safety valve began to play? Have you even thought of this?
Have you ever asked if the boiler guve way from excess of
pressure graduslly produced? Why did it not go when the
straln was at its maximum, which any one would naturally
think was just prior to any steam being lot off?  Suppose, for
Inatance, that you put a bar of iron in a testing machine, and
work the pump until yoa have a strain of 70,000 1bs, to the
square inch of section; then let the pump down until you
have reduced the strain to 65,000 1bs, would you not be very
much surprised to see the iron break at that stagoe of the ex-
periment?  Yet it seems that boilors do explode after being
mlioved of part of the steam they had safely resisted o fow
seconds before,  And have we not abundance of proof that
many boilers have exploded with u full supply of water in
them? Isit nota positive fact that the more water there is
ina boiler, when brought to a state of rest, the more liable it
i8 to explode, and the greater the destruction will be 1 it does
explode? For, are you not aware that when thore is no steam
escaping or being drawn from thoe boller, that there is no
‘ebullition within the boiler? That the water I perfectly ealin
‘und gtill, no matter how hot your fire I8t And do you not
know that water will not remain in contact with iron when
the temperature i8 400 degrees Fahr, or oven lesst If
you have made yourselves familiar with those fucts, has the
remedy not suggested itself? A great deal has been said
~ #bout the engineer—I presume I must call bim by that name
 —of the Westfidd carrying 27 1bs, instead of 25 b, steam,
‘»‘,;’ﬁ‘m_m, people are satisfied that was the causo of

) n; but it was not the cause. 1 will tako charge
" of & boller in the precise condition that boilor was in one

S

wy of | the "'r‘lﬁ(['[ was not l‘l|ll~-.ll"l on account of there ln’lll‘( n
This may be somewhat | searcity of wator, nor by an over pressure of steam gradually
I am | inercased from the pressure indicated by the gage when

the boat came into the dock; but it gave way under an in.
stantancous prossure, the oxtent of which no man can cal
culate, but wo may guess at it, aftor seeing the fragments of
tron and staunch timbers which were torn to pleces, and by
carofully consldering the immense weight of matter that was
suddenly put in violent motion. There is & class of mon—
and their name is leglon—who still persist in the bellef that
boiler explosions are eaused by some mysterious agency, If
any such wish to be enlightened as to what that mysterious
power ix, lot them fuinish me with two boilers similar to that
on thoe Westfield. And with fire and water only I will ex
plode one and burst the other. The one I will cause to ex
plode shiall have three cocks of solid water, and shall explode
with as much violence as the one on the Westfield did;
while the other shall have less water and shall merely burst
without moving one foot from where it Is placed. And if
they are not satisfied with one experiment, I will repeat it
as many times as thoy wish, Let all persons ownlog or hav
ing the care of boilers see that the water does not stand still
more than one minute or two at the most, while there issny
fire about them, and I will guarantee they will have no
violent explosions, Knowing the safety valve to bo in good
order and the gago to bo true, does not insure safety, But
keep the water in motion, either by lifting the safety valve,
opening the blow cock, or working the pump,

Unceasing vigilance is the price of safety, when dealing
with steam boilers, as well as with gunpowder or nitro.
glycerin. D. A. Mosus,
18, Platt street, New York.

The Explosion of the Westfield.~=What Cuused
it ~==Dangerous Manazement of Bollors,~==Fossl=
ble Prevention of Vielent Explosions,

To the Editor of the Scientific American :

This communication, upon the cause of the Westfidd ex-
plosion, and upon the means to prevent such calamities, aims
to exclude all matter not based on known facts, and to point
to such precautionary measures only as are supported by
well known physical laws and proved by experience,

To present the matter clearly, the following well known

facts as to boilers must be kept in mind: '

1. Itis practically impossible to provide for uneven expan.

sion and contraction in boilers.

2. A boiler cannot be made so strong as to withstand une-

qual expansion and contraction without deterioration. And

its giving way under such circumstances is but a question of
time.

3. Red hot iron plates do not make steam faster than nor
so fast as plates under usual heat, because intervening
steam prevents suflicient contact with the water, as proven
by experiments,

4. Red hot ““kitchen water backs,” sectional boilers, ete.,
forming receptacles of comparatively small extent, will not
burst by the sudden application of water, as proved by ex-
periments,

5. Red hot plates in a boiler act disastrously by causing
unequal expansion and great strain, and by the weakness of
the parts so heated.

6. Water contains air, which upon ebullition escapes, and
leaves the water inclined to “solidify;” that is, to acquire
great adhesion of its particles to each other, in which state it
resists the formation of steam.

7. Water so deprived of air requires constant circulation
to prevent its acquiring heat far beyond its pressure, which
excess of hent may smount to over 100° Fahr,

8, When tho engine is standing still, the fires are burning,
and no feed water is being fed in, or circulation caused in
some way, the water in the boiler is in the best possible con-
dition for storing up heat, as named in No. 7, which upon com.
motion or too great an overcharge of heat, will flash into
steam with explosive force,

9. The overheating of plates is not only caused by low wa
ter, but it also takes place, in a less degree, in a boiler well
filled, when there is no circulation in the sams; because
water and stoam carry hieat by convection, very little by con-
duotion; hence without circulation they but imperfectly re.
lieve the plates of heat,

What were the facts in the ease under consideration

Captain Vanderbilt states: “ When one of our boats starts
from the dock nt Staten Island, the custom is to feed from
four cocks until Quarantine is reached, There is then more
than enough water in the boiler to carry her to New York,
and the supply is shut off. It is the engine that feeds the
boiler, and consequently no feeding can be done while she is
lying still.”

Rabert Crofton, the fireman, told Vanderbilt that he tried
the boiler and found It three cocks full. He then turned to
open the furnace door, when he heard a hissing noise, The
boiler gave way.

The boller was therofore without a fresh supply of water
(and air) for at loast an hour. And the engines stood still,
the fires burning with the door shut for over half an hour, or
porhaps much longor, In half an hour, the fires, buraing ot
half the usual intensity, would under normal clroumstanees
produce over 07,000 cubic feet of steam at twenty.soven
pounds,

As the explosion took place before the boat started, and
the adhnsion of the water was therefore not overcomo by the
commotion duo to the drawing of steam from the boilor, the
mass of the water, or much of it, must have been ovoerheated
to ity limit or noarly so, flashing into steam by an addition of
heat beyond its capacity to hold, and by the action of the
sufoty valve,

liour before it exploded, and run it five days or five weeks,
- with & pressure of 40 lbs, per square inch, No, the boiler on

What would be the result?
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The baller oceuples about 1900 cubic feet of space, the
eylinder having a capacity of 140 cuble feet, the steam room
is estimated at about 700 cublc feet, the water space at
aboat 700 cubie foet, and the farnace and flue space at about
500 cuble foal,

Seven hundred cabie foet or 44,000 pounds of water, if sur-
charged with anly an average of 50° Fahr, of heat beyond that
due 1o its pressure, will, upon losing its cohesion, fiash over
one twentieth of its contents Into steam, amounting to 22,000
euble feet of steam at twenty-seven pounds pressure, the
steam space being only 700 cuble feet, and already filled,
The safety valve was blowing off violeutly, as explicitly
testified to by H. R, Hale, who left the boat on acceount of
the noise, to be able to speak to a friend. That valve had
twenty-eight square inchies aroa, capable of blowing off 1,120
pounds of steam per minute, or 190 cuble feet per second at
twenty seven pounds pressure (above the atmosphere), more
than three times as much as the boller is capable to produce
within that time without necamulated heat, But this valve,
or any valve, is totally incapable of passing off 22,000 cubic
feet of steam, produced by released secumulated heat in a
moment of time,

The question is, why does this not happen frequently, as
this practice is unfortunstely not politary? The answer is,
that if, under the figures above assumed, the boller enuld
have withstood seventy-five pounds of pressare which con-
saumes 50° more heat than twenty-seven pounds, no harm

would Lave arisen,

It is, however, more than likely that even wich only a few
degrees of accumulated heat, the sudden explosion of water
into steam, assisted by the momentam of the masses sudden.
Iy set In motion, may cause & momentary violent strain upon
the boiler, which a second after is scarcely perceptible upon
the pressure gage. The latter may not even indicate but
imperfectly the sudden strain in the boiler, by reason of its
suddenness, and the small and often tortuous communication
to the gage.

Circulation should always be protided for, particula~ly
while the engine is standing still, either by the feed pump
(independent pump) or otherwise. And if the pump is to be
stopped, let it rather be done while the boat is under way.

If circulation be preserved, the water will not accumulate
heat, but will evaporate as fast as it receives heat. Without
circulation comparatively little steam is made, and the safety
valve does not blow off until after the water is fatally over-
charged with heat—too late to notify the firetnan to open the
furnace doors,

Without proper circulation the steam may be much hotter
than the water, or the water hotter than the steam, while the
boiler plates become unduly heated and weakened, with the
final fatal result sure to follow continued unequal expansion,
if the injury caused by it is not discovered in time,

While the most careful boiler inspections are thus of the
utmost importance, and indispensable, they do not give entire
security against explosion from the cause named; and the
less so, the greater the mass of water in the boiler. And
safety valves in such case loge their efficacy.

How often our lives thus hang “ but by a thread,” while
taking passage on our boats or in passing over sidewalks
and by houses hiding away thousands of boilers from view,
we fortunately do not know. RoOBERT CREUVZBAUR.

Williamsburgh, N. Y, =

o e
Psychie Force.
To the Editor of the Scientific American : .

The names of Professors Crookes and Higgins are guamu.
tees for the genuineness of the experiments, described and
illustrated in your issue of August 12th ; and the investigation
is thus narrowed to the question of the origin and nature of
the force, the existence of which canuot longer be doubted,
And there seems to be great probability that evidences of the
existence of this force are of daily occurrence, and are so
familiar to most men that we wonder that enquiry as to
their cause has not been pursued before. But most new dis-
coveries of this kind are found to be exemplified under our
eyes, no man regarding them,

We are all familiar with the fact that, in times of neces
sity, danger, and otherwise when under great excitement, o
man can execute feats of strength which are impossible to
him in moments of mental calmness and repose, Instancos
of the exertion of power, far excoeding the capability of the
muscles, will oceur to the memories of most of your readors,
What are these but exhibitions of Psychic Force, a dynamic
power proceeding from the will of man, purely mental in its
origin, unconnected with and unaccountable for by sany
physical power of the door? D, B.

New York city.

D S CR—
Mr. Paine to My, Smith,
To the Editar of the Scientific American :

I have only timo to say, in your present issue, that Mr,
Smith’s last article is a tissue of falsehood and misrepresenta:
tion, as will be abundantly proven in your next,

H.M. Parse,

Newark, N, J,

Tur Life Companies dolng businoss in New York in 1870
had capital stock mmounting to $10,708,488; received tnecome
of §100,580,226; paid on lapsos and surrenders, $9,635.657,
and on losses, $10,075,880; of management, in-
cluding taxes, $18807,784. During the year, 285706 poli.
cles, covering $307.920,471, were Issued. At the close of the
yepr, 775,881 policies were In foree, covering §2,081.270,843.
This shows a decreaso in the amount of business of 14 per
cent. Only threo companics sovm to have eseaped this de-

erenso,

.__‘__--_ —— et~ —— —
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W. H, WINDSOR'S PRINTER'S CHASE.

We not long ginos Hlustrated an improved printor’s cliaso
devised by o Froneh lnvontor, in which olamplog bars wore
mido to advanee wid compress tho types by thoe direot action
of sorews., Wa herowlth give ongravings of a still more
mlhmqﬂmﬁ favented by W, I Windsor, of Little Rock,
Ark., and patonted through the Sclentific American Patent
Agen: il

mqfnuv::u& lc.:-mblnu with simplicity great power of

, ease In working, strongtly, and durability of
parts, and merits the attention of practical printors.

Tho construction and operation of this chase will bo readily
undorstond,  The outer iron frame has a re.ontrant angle at
A, o shown, This enables the ¢haso to bo made onoungh
wider on two sides, to make room for the locking werews, 13,
maxmd noross the chase on two sides, as whown, and
nro provided with strong durable threads, and well finished

hmﬂlh“dﬁ. to whlch tho |0[‘k|llg ’H‘.\‘ or wroneh in np-

plied,

These serews are held stationary by suitable collars, and
run in femnle serews, C, formed on the side sticks, D, ench of
the latter having one or more inclined planes formed on its
inner side as shown.

A bent guide bar, E, is also attached to cach of the side
sticke, D, which bar serves to hold in place friction rollers,
F; these rollers having grooves turned in the middle, into
which the guide bar fits. The side sticks, G, having inclines
reversed to those on the side sticks, D, complete the appa-
ratus.

It is obvious that turning the screws so as to force the
higher part of the inclines on D, toward the higher part of
the inclines on G must csuse a powerful movement of the
latter towards the type to be compressed, the principles of

. the screw and inclined plane being combined, and the friction
being greatly reduced by the friction rollers, F.

The lugs containing female screws on the side sticks, D,
have tenons which run in grooves in the side of the chase,
a= shown in section, -2,and in dotted outline, Fig. 1.

For further information address W. H. Windsor, Little
Rock, Arkansas,

-
SHAW’'S COMPOUND PROPELLER PUMP,

Up to the present, the Cornish pumping engine has been
considered as far the most efficient machine for elevating
water from mines, or for raising large volumes of water for
purposes of irrigation or the supply of large cities. But
while its efficiency is acknowledged, its great cost has been
a standing objection to it, especially in this country whe:o
large enterprises are often begun with comparatively limited
capital; and where, consequently, first cost is often n matter
of greater importance than current expenses. On this ac-
count a field has been opened for the employment and sale
of many machines leas economieal in running than the Corn-
ish engine, but costing much Jess st the outset,

It has been the constant struggle of the invontors of the
cheaper class of pumps to approximate as for ns possible in
economy to the Cornish engine, and assuredly a very fair
measure of succeas hag been attained, We this week illus.
trate a powerful pump placed in exhibition at the Novalty
Iron Worlks, 745 East Twelfth street, New York, by Goneral
H. 8. Lansing, nnd which is certainly worthy of most eareful
examination by those interested in yuch matters,

Various Jizes are shown working, the largest, being twenty
inches in dinmetor, nsserted to be capuble of lifting |.|,()u'()
gullons of water to any hight per minute, witl an expendi.
tare of 1 horse-power to every three inchesof elevation, W
made no test to corroborate this statement, but the pump was
evidently delivering o very lnrge quantity of water; and we
were offered opportunitios to test its eapacity, but had not
time to avail ourselves of the offer.

Another pump, seven inches in diameter, was raising n
large body of water 43 feet. Tts discharge was stated to he
1,000 gallons per minute, This pump requires one horse-
power to every 42 inches of lift, s

A third pump, 1% in internal diameter and ten inches long,
to which a short hose was attached, threw a powerful stream
up throngh a skylight window to a congiderablg hight above

pullding. T & boy eonld have earried away in
the Bullding. This pamp :

Liis hand.

The power
wlight, ns the
mmp«mlml on
which we ghnll
allowed in the s

consider Iarge. ‘
The following advantag

jtion to its gront de

consumad by friction of working parts is very
main shaft with its propellers and pulley aro
a water bearing of peeullar econstruction, of
sy more in deseribing detaile.  The amount
lu;\'l‘ statemont i about one elghth, which we

rou apponr to belong to this pump

1 livering eapneity.
in nde

Its construction is extromely gimple. It has no valves, and
consists only of the column pipe, shaft and propeller, It
can be used in any position, vertical, horizontal or oblique,
oither as a force pump or lifting pump. The small pump
above alluded to ns working with hose attached, was placed
in a horizontal position. The first cost of this pump is very
muech legs than any other of the same power with which we
ars nequainted, and we judge its utilization of power in work
I8 fully up to that of the better class of pumps, It carries
through sand, sticks and rubbish without interruption of its
working, there being no valves to clog, In this particular it
Appears £ be admirably adaptod to use on ships; no nmount
of wet grain could choke it., The water bearing, above al-
luslud to, provents the necessity of oiling. Lastly, it will
Fase water to nny l"k'h'-

Ouar engraving illustrates the soven inch pump, which is in

overy essential particular like the othor sizes, The vertical

shafis are shown suspendod on the water m This
eonsistsof two dinks of pocalinr construetion, an
water is foreed by & donkey pump, the water at the

outer edge, and passing hotwoen the disks in & thin film
which effectually soparatos the solid surfaces. M(m
with the application of this principle to turbines will need no
nsguranco a8 to I effvctivoness in the redoction of

in this olass of machines. e construction of this water bong.
ing ndmits of its boing placed above or helow the wdgmm
sustaina. This is an important ndvantage so far as this pump
Is concerned, for It nllows the pump to be driven by o pu n‘y
nttached to either the lower or upper ond of the shaft, thus
enabling the motive power to he placed on the same lovel ns
the water to bo Lifted, which ix in many easoes wfyduﬁ.’ﬁh‘

For instance, this pump conld be made to pump m up
to and over into the top of a stand pipe, Instend of into the
hottom ae now practiced ; thus allowing the fall welght of
column in the stand pipe to transmit its pressues to the maing
instend of noting agninst the eurrent of inflowing water at
the bottom.  The vertieal shaft carries serow propellers, A,

Between each two of the propellers is placed a fixed rest
cast with and upon the eolumn pipe, as shown. At the cen.
ter of some of the fixed rests are found bearings as shown at
the upper part of the engraving, which in long pumps pro.
vonts the lateral springing of the shaft. Tho step at the
bottom of the shaft also acte more as & guide than & bearing,
us the water bearing above relieves it from pressurs and
wear. The ehaft is driven by belt and pullay, as shown.

It should be observed that the fixed rests have the same
degree of pitch as the propeller screws, but that the pitch is
reversed in direction.

The precise way in which this arrangement nets is a cn-
rious problem. Pressure gages show that between each pro-
peller and the next in succession, the lateral pressure is little
if any more than that due to the length of the column in-

cluded Detween the two screws, and that this is pretty nearly
constant at any part of the column,
We are informed that this pump has proved its effi.

Sa= o, ciency in pumping mines, ruising vessels, ete., and that

- wherever used it has given the greatest satisfaction,
This pump could bemade the means of procur-
s ing, for Central Park, fountains second to none in

~_ theworld, at a current cost far less than that of many
\

. similar fountains in Burope. W are informed that
= the proprietors have offered to supply Philadelphia
with water at half the cost of the present supply,
doing away entirely with the present works; and alse to in-
crease the supply to double the present nmount. This we state
upon the authority of several prominent dailies of* that city,
This pump was patented by Thomas Shaw, Feb. 15, 1870
For further particulars, address Gen. IL 8. Lansing, as above

-~
EMILE PREVOST'S NEW BATTERY.

Among the numerous improvements in electric apparatus
now making their appearance, is the battery of Emile Pre-
vost, which is claimed to nct as soon as charged, and to cease

its action when the electric current is cut off, without taking
the battery to picces. The battery incurs no expense from
the time the circuit is broken until the connection is aguin
made; and, it is asserted, is always ready for immediate use
when wanted. A further advantage is the absence of all
noxious or offensive fumes, and the preservation from oxidi-
zation of the small connecting pieces between the carbon
and the zine, e

The form of the battery is
similar to the famous Bunsen cell,
with the exception that, in the
Prevost battery,a hollow cylinder
of carbon replaces the porous cup
of Bunsen's.

The three elements of the Pre-
vost battery are : first, an earthen
or glass jar, A, into which water,
slightly impregnated with sul-
phurie acid, is poured until the
]iquhl welghs three dogrees according to Beaumé's acidome-
ter; see accompanying engraving, Second, a zine, B, whose
conical form presents, it Is claimed, o notable advantago
over the old fashioned straight zines; and third, a hollow
eylindrical carbon in which Barjon’s new patented acid is
o.mplnyml ng 0 substitute for nitrie aeid; an indin rubbor
lining being set round the earbon at the top and ou thoe out-
side, to isolate it from the zine, o

The patent for tho battery bears date July 7. 1871, I'ho
battery flnid alluded to was patented by V. Barjon, July 11,
1871, s is furnigshed, in carboys, to pul‘;'-‘.ltﬂs“"" It is
very highly spoken of by those who have used it.

'I‘)ho ‘;’ru’\'nalil battory has been assigned to Mr, Barjon,
who now undertakes to fix large surface batteries for lulo:
graph companies, for the economical production of eloctric
light, for gilding and silver ware manufacturing.

Further information muy be obtained by addressing him

at No. 86 Amity street, N, Y,

M. SoMMELLIER, contractor for the construction of the
Mont Cenis tunnel, is doad,
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BOILER EXPLOSIONS.

While the Coroner's inquest on the recent disastrous ex.
plosion on the steamer Westfield is in progress, and tho va-
rious experts and inexperts are airing their theories of boiler
explosions, the public stands in dismay, breathlessly nsking
whether, with so many causes for the violent disruption of
boilers, there is any immunivy from imminent danger in travel
by steam or in proximity to steam motors.

Surely, if boilers explode through the formation of explo-
sive gases, through external atmospheric influences, through
unequal expangion by heat, through bad caulking and rivet-
ing, through deficiency in the quality of iron, through not
having saddles enough, through being eaten away with rust,
through safety valves sticking, though pressure gages get
ting out of order, through carelessness on the part of attend-
ants, (which last includes a category of causes in itself), etc.,
ete., it would secm that steam is hardly less dangerous than
dynamite or nitro-glycerin, and we had better go back to first
prineiples, restore the old “ diligence” and “stagecoach,” and
give steam boilers a wide berth.

Now some of the above alleged causes are no causes at all,
and others are causes only in connection with other things.

The gas theory is itself gas, the atmospheric influence
theory will influence no mind except such an one as ought
never to meddle with a boiler. Unequal expansion may
weaken or even rupture, but alone will never violently ex-
plode a boiler ; a boiler weakened by caulking, or imperfectly
riveted or stayed should show these defects in time to pre
vent trouble; deficiency in the quality of the iron is a matter
inspectors ought to be able to determine, and with a proper
eystem of testing and marking plates could always determine.
They also could tell or ought to be able to tell if boilers are set
80 a8 to break their backs. Corrosion and channelling are
easily discovered faults, Bafety valves and gages are certain.
Iy within range of observation: Care on the part of attend.
ants can be enforced by low water alarms and other appli-
ances, but more than all by paying a fair price for intelligence,
£kill, and conscience.

If any of the essentials of safety named arv absent, a
boiler may either burst, or explode, but whenever it does so,
the final cause will be that it bas within it more pressure
than it can withstand in its condition st the time. If the
pressure is applied gradually, it will rupture and leak steam
.or water or both; if applied very suddenly, it will rend the
boiler to pieces which will be scattered as deadly projectiles,
followed by water and steam to complete the work of destruc-

We desire to call attention to the letters upon boiler explo-
#lons published this week on another page. These letters
Htate clearly some facts deserving the most careful attention
at this time, It will bo seen that explosions taking place
undor cireumstances such as those of the Westfield disastor
aro attributed to pressuro suddenly genorated, and the
method by which this sudden pressure is genorated is woll de.
seribed.  Millor in his “ Chemical Physies” (Vol, 1, of his
excellent treatiso * Elements of Chemistry”), states that
uter with the air expelled from it has been heated to 360°
in an open glass vessel without boiling, and upon reach.
at it suddenly expanded into steam, shiver-

Ing the v ‘w‘mud.::uﬂn‘thml&oh:mr.
 This is an experiment that may be easily repeated ; that is, if
not -lb.m violent result, with something sutficiently
‘ ating to it to convineo any one that it s dangerous

_,

to foree heat into still water when the air has been boiled out
of it,

In the experimgent ever repeated in steam bollers, and was
the Westfield explosion the terrible finale of such an experi-
mont on a largescale? We bellove it was,

If bollers do thus explode, what ia the remedy ! Simply to
maintain circulation therein, mechanically if necessary, so
that the steam will gonerate constantly instead of by explo-
sive bursts,

While thus supporting the belief of our correspondents in
rogard to the sudden gencration of steam, we would not be
understood to say that we think boilers may be overheated
without danger, or that neglect of any sort is to be palliated
on the part of any one who deals with boilers, from the manu-
facturor who purchases the iron, throngh the whole list of
workmen employed in building it, down to the man who fires
It. But we surely eannot blame attendants for allowing
bollers to explode from unrecognized causes, not understood
by them nor required by inspectors to be understood by
them ; and the cause we have named we believe not to be
generally understood, though it s in ounr opinion the most
common way in which boilers are blown to pieces,

One word now as to low water alarms, Every steamboat

i [ or ship should bo furnished with & low water whistle of &

kind the sound of which would instantly inform every pas-
sengor on board that the water had approached to within a
presoribed lmit of the line of danger.  The sercoch of that
whistle should bo the signal of discharge for the engineer
who permits it, This whistle should be daily inspected by
some superior oflicer, and a certificate that it is in order
should be hung in & conspicuons place where passengers may
remdd it. A pressure whistle should also sound an alarm
when the pressare excoeds the limit allowed, and both
whistles should be locked up so that the engineer may not
tamper with them, 4

Wa believe disastrons explosions of boilers need not oceur,
and that when they do occur they are generally the final re-
sult of ignorance, carelessness, or the compelled use of de-
foctive boilers through the avarice of owners. As a rule
there is blame somewhere, and those who are to blame ought
to be punished,

—— e e—
THE DISPOSAL OF SEWAGE,

This vexed question still retains its interest, notwithstand-
ing that it has been discussed at greater length than almost
any other engineering problem of the day. We say “en.
gineering problem;” in reality it is a chemical problem also,
for we have no doubt that any scheme not based upon chem-
istry, as well as mechanics, will prove a failure in practice.

Herein is found the probable explanation of the many fail-
ures which have attended the attempts to substitute better
methods of sewage disposal than its discharge into rivers.

The system of sewage irrigation, that is, the conveyance
of sewage in the liquid form to the surface of lands it is
desired to enrich, is, in our opinion, so objectionable as not
to be tolerated in any civilized community. Such a distribu.-
tion of undeodorized fwcal matter taints the atmosphere with
the most loathsome of odors.

We are not aware that any experimonts in sewage irriga-
tion have been attempted in this country, but in England
there have been many. A pamphlét, written by James Alex-

|ander Manning, and published in London last year, states

that the odors arising from two or three hundred acres of the
Craigentinny Meadows, near Edinburgh, thus irrigated, were
at times almost insupportable for mlles around, creating
nausea and sickness. The effect upon even the cattle fed
upon these meadows was disastrous. Mr. Manning says that
a dairyman of Edinburgh lost 92 cows in three years from
feeding them upon the grass of sewage-irrigated meadows,
and another lost his whole stock in two years from :he same
cause., He remarks further : “ These losses, which would
have brought ordinary London dairymen to a state of bank-
ruptey, did not seem greatly to affect their spirits, for in an-
swer to my expression of sympathy. thoy coolly observed,
“ but sir, they gave an uncommon sight of milk before they
died.” I subsequently ascertained that these poor animals
were milked while lying groaning in their byres in the last
stage of pleuro-pneumonia—a disease which these very men
attributed entirely to the unwholesome and pol us quali.
ty of their food. When I remonstrated with them upon their
inhumanity, they simply replied, * wo must do as our neigh-
bors.'

% Several letters had, about that period, appeared in the
Scotsman, the most influential journal of Edinburgh, under
the signature of * A Looker On," in which the writer alludes
to the unwholesome quality of the Edinburgh milk, and in.
stances several cases in which families, arriving from the
North had, after a few weeks, been compelled to send their
children back again, all of them having been affected with
sickness and loss of sppetite, from which they recovered as
soon as they were removed from the capital, I brought these
facts to the notige of the late Dr, Fredorick Penny, Profes
gor of Chemistry, at the Andersonian University, Glasgow,
one of 1the most eminent and distinguishod chiemists of the
period, and he declared that, in his opinlon, the rank grass of
sewage irrigated land would have a tendency to produce
plearo.pneumonia in eattle, and that the fact of the disease
being much more prevalent in all places where the cows wore
fed upon grass so raised, was a strong confirmation of that
theory. At the same time he stated, without the slightest
hesitation, his decided objection to the use of the milk from
cows, laboring under that disease, which could not be other.
wise than injurious to health in general, and while totally
unfit for human food, was more particularly dangerous ns

food for Infants.”
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These facts are sufficient to condemn the practice of sew-
ago irrigation, and it is evident that any system which con
templates the use of sewage as a fertilizer for land must pro
vile for a chemieal change in its character, Raw sewage on
land is even worse than contaminated water fronts.

It ix not our purpose to commend any existing process or
plan for the disposal of sewage. Our proference has already
been given to the earth system, and, in all the facts elicited
throughout the protracted discussion of this most important
question, we have yet seen no reason to change it. It has
seemed to us that s modifieation of this system by which the
sewage of large towns could be treated in bulk, is possible.
The A B C process is, in fact, a modification of it, In this
process, alum, blood, and dry pulverized clay are the mate.
rials employed to precipitate and absorb the solid mattors and
salts contained in sewage waters; and if statemeonts made in
regard to it are relinble, the rt-qul(a attained are very on.
couraging.

The writer of the pamphlet alluded to has devised & pro
cess by which the excrete are completely deodorized and dis-
infected in cess pits or other receptacles devoted to that ser.
vice; removed in hermetically closed carts, discharged into
hermetically closed evaporating chambers and evaporated to
dryness; the deleterious guses, the soot and gaseous products
of the conl employed in the manufacture, together with the
vapors from the liquid portion of the fecal wmatter, being all
drawn off from the evaporating chamber by means of a pow-
erful exhaust and discharge fan, made to rotate with great
velocity by means of n powerful steam engine,

The operations of collecting, treating, and discharging are
to be done in hermetically sealed vessels and compartments
the emptying and filling of which are accomplished by pneu-
matic pressure, As thus described, the process is not a me-
chanical one purely, but it embraces the use of chemicals by
which the sewage is not only disinfected and deodorized but
also prepared for use as manure, in a perfectly unobjectiona-
able form.

We regret that Mr. Manning does not in his pamphlet give
more light upon the chemistry of his process, as we think he
has comprehended the true nature of the problem which
many have vainly tried to solve. We shall await with in-
terest any further particulars, and shall, if possible, examine
such statements of results as may appear, should his process
be tried on a scale sufficiently extended to test its merits,

>

HOW TO BECOME BANKRUPT BY MANUFACTURING,

Not a few, adopting the maxims we are about to promul-
gate as rules for conducting a manufacturing business, have
succeeded in being conspicuously unsuccessful. If any
others wish to follow in their illustrious footsteps, let them
adhere strictly to the advice we shall give, and we will
guarantee the desired result.

Let them branch off into many kinds of manufactufing, or,
if manufacturing any particular class of goods, confine them-
selves as closely as possible to making as many different
varieties of wares as the class will spermit of. The firstisa
better and more rapid road to ruin, but the latter will do,
provided that:

They so keep their books that they cannot tell how much
or little they are making or losing upon each variety of arti-
cles they produce, or whether there is either profit or loss on
their entire business except when the annual balance sheet
is made up. We have known persons who were so foolish
as to employ skilled book keepers to keep them informed as
to the state of their liabilities and assets. It is rare that
such men fail so conspicuously as to acquire public fame.
Their example should be avolded by those ambitious to be.
come noted bankrupts, g 2

Let those who wish to fail, also hire as much by the day
or week as possible, and eschew the system of “ piece work.”
It is astonishing how much this will grease the wheels of
financial disaster, especially if,

They leave everything in charge of a salaried superin.
tendent, not above having his favorites among the employés,
who become favorites by seeing that he does not want for a
gold watch at Christmas, or cigars to regale himself with
during the rest of the year,

Finally, having got things in this way well in train, bo
sure and take no eare of remnants. Let them take care of
themselves, To become a baokrupt, one must not respect
economy. Economy has stood between many a man and the
debtor’s prison or the alms house. Therefore, have nothing
to do with it. Let scraps rot, and material run td waste.
Spend as much time as you can with fast horses, in shooting,
fishing, ete,, loaving business to the superintendent. When
a pinch comes, borrow money, having full faith that it will
be easy to pay it whon due. So shall you find smooth sail-
ing and fair breezos to waft you swiftly toa port where you
will find no lack of congenial society.

e e—
COMBUSTIBILITY OF DIAMONDS—VARIOUS EFFECTS
PRODUCED BY HIGH TEMPERATURES,

A great many questions are asked, among mon of science,
a8 to the degres of combustibility of dismonds, When a
diamond is exposed to a very high temperature, does it be
come black and porous? or does it disappear by volatiliza-
tion? A few experiments on this subject have been made
Iately in France,

A colebratod jewoler of Marseilles had been ordered to re:
enamel two rings surrounding two fine dismonds of great
value. Genorally, in such cases, the stones are taken out of
the mounting, but he resolved to enamel the gold without

Tho enameling, in coming from the furnace, looked vory
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.ﬁn,»ht to his great stupefaction the two diamonds had be.
come of a jet black.
~ Everything was tried to restore them to their former bril-
Jiancy and transparency, but without effect; the two dia-
‘monds had the appearance of very dark plumbago., Then
the stones woere taken from their mountings, and sent to Lon-
don to & lapidary, and the simple contact of the lapidary’s
‘wheel was sufficient to render them their luster and former
cauty; and the weight of the stones was not even changed.
A chemist then reproduced the experiment by replacing the
jeweler's mufile by & platinum tube; and Mr. Laurin, a dia-
mond merchant at Marseilles, put diamonds at his disposal
for ) . In the platinum tube, the chemist passed
common ‘gas, and brought the temperature to a white
heat. The diamonds, having been carefully weighed before
experiment, came out from the tube entirely blackened. On
the inner surface of the platinum, & Ceposit of carbon had
taken place which was easily removed. The diamond, on
the contrary, had a lamellar appearance, and were crystaline
in color, and similar in every point to plumbago or retort
coke; and the black deposit on them were very adhesive.

The chemist, Mr. Morren, then heated thes stones to a red
heat, and the black coating disappeared entirely; the dia-
‘monds resuming their former weight and appearance.

If, instead of the street gas or carbureted hydrogen, pure
hydrogen be used, sent through the platinum tube in a dry
and pure state, the temperature can be brought near to the
fusion of platinum without altering the diamonds, and their

and polish appear to be benefited by this extreme
heat. With earbonic acid the diamond loses some of its polish
and weight; the carbonic acid is decomposed into oxygen
and oxide of carbon. Mr. Morren believed at first that this
decomposition was due to the diamond, but he noticed after-
wands that it was due to the white heat to which the platin.
um was brought, acting in a similar way as water in the
Grove experiment; at this high temperature the diamond
would burn in the presence of the liberated oxygen.

Great pains have been taken to obtain the combustion of
the diamond ; mirrors, powerful lenses, etc., were used; it is
only necessary to burn it in free air, to place the diamond on
a thin platinum sheet, and to bring this sheet to a red heat
by means of the blower's gas lamp. The diamond takes fire
immediately, similarly to a piece of coal, and burns away,
and continues to burn if care be taken to continue to heat the
platinum sheet which serves as s support.

In all these experiments, the diamond remains perfectly
polished, and does not blacken nor split.

If the combustion of the diamond be stopped, the angles of
equilateral triangles, are visible, by microscopical examina-
tion. They belong to octahedra, placed on each other, and
arranged with precision in a way to refract, towards the eye,
the light of all the similar triangular surfaces. All diamonds
do not present' a similar structure; the diamond with a
curved face, used for cutting glass, represents, after burning,
long prisms or fibers, terminated by equilateral triangles.

— =
THE APPROACHING FAIR OF THE AMERICAN INSTI-
TUTE.

The fortieth annual exhibition of the American Institute
will be opened in the Empire Rink, at Third avenue and
Sixty-third street, on Monday, Sept. 7th,at 12 a. In addition
to the 80,220 square feet of floor, in the Rink as it was last
year, at least 13,000 square feet of floor will be added on
Third avenue, where a building 48 by 100 feet will be erect-
ed. The addition will be chiefly appropriated to the depart-
ment of fine arts, and will be two and a half stories high.
We trust that some @tention will be paid to the architectu-
ral effects of the new structure, so as to conceal as much as
possible the conspicuous ugliness of the Rink. The Board
of Management of the Institute have decided to present no
medals to exhibitors hereafter, except its great Medal of
Honor, which can only be awarded to the discoverer or in-
ventor of & machine, product, or process so important in its
application as to supplant any article previously used for the
same puarpose, or at least to work a favorable revolution in
some branch of the useful arts. This decision is in accord-
ance with the precedent established in Paris in 1867. The
French Commissioners found great difficulty in reconciling
the vast conflicting claims of exhibitors of really meritorious
objects ; and one of the first steps taken to diminish the com-
plication was to establish the principle that the “ grand
prize” should only be accorded to the discoverer or inventor
of gomething entirely new. There was, however, an unfor-
tunate want of uniformity in the different groups, as several
of them declined to accept the new principle, and proceeded
to grant awards sccording to ancient custom ; and much con-
fasion has thus resulted in the interpretation of the prizen
gained by exhibitors. Forexample, the group jury of Group
1, adopted the new principle, and although the class jury
desired to make some distinction in the matter of pianos,
their request was overruled by the group jury on the ground
that pisnos were not 4 new invention. If the class jury had
carried their point, we should not have had the amusing con-
troversy which now wages as to who really obtained the
highest premium at the Paris Exhibition. We happen to
know that the class jury unanimously accorded the highest
medal to one manufacturer of pianos, that the above state.
ment is the true explanation of the reason why the firm did
not receive it, but were placed on the same footing with one
or two others. In other groups, exhibitors were more fortu.
nate, as the rule was not established conflning the highest
prize to something new. Ths principle of conferring the
Medal of Honor to & new inventor is doubtless the correct
one, and will prevent the too frequent and cheapening distri-
bution of prizes, It does not necessarily follow that the grand
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Scientific  merican,
medal shall bo given every year. Great inventions come
slowly ; and when they are made, & vast hive of smaller in.
dustries clustors round thom, Bye and bye, another great in-
vention is made; n swarming takes place, carrying off many
industrics to form a now hive, and the characteristic diffor.
ence botween our age and former times is the frequency in
which this swarming now takes place as compared with past
eras,

The grand medal can be gafely nccorded to such inventions

as the printing press, the steam engine, the electromngnet,
the power loom, the cotton gin, the barometer, the thermo-
meter, the spectroscope, or to such discoveries as the law of
gravitation, of the principle of dialysis, of dissocintion, of the
Inws of combustion; and so on through a long list of inven.
tions and discoveries which have brought the sciences and
arts to their present high perfection. The Medal of Honor
should only be awarded upon the unanimous vote of the
Board of Manngement, and the rules to be observed should
be accurately defined before the vote is taken, By undevi-
atingly adhering to these rules, the Institute may be able to
put this medal upon the basis of the highest distinetion to be
obtained by an inventor in this country. The award to be
given to the exhibitor of meritorions articles will be a hand-
some official copy of the judges' report, made upon the par-
ticular merits of the exhibited article, without comparative
reference to other articles on exhibition. Each tab will be
left “ to stand on its own bottom,” and invidious distinctions
need not be drawn. The chief difficalty to be encountered
here is to find competent judges who are willing to serve on
the juries. The famous cat which was inveigled by the mon-
key into snatching the chestnuts from the fire may be taken
as a fair prototype of the average juryman who decides upon
the value of a man's wares: he is pretty sure to burn his fin-
gers whichever way he decides. Itis at best an ungrateful
task, and we are not surprised that so many persons hesitate
to accept it.
‘We are aware that the Board of Managers spare no effort
to secare the services of competent judges. They prepare
their lists early in the year, and issue the summons months
before the opening of the Fair; and as one after another de-
clines to serve because “ he has read the papers,” or “ formed
an opinion,” or “ is otherwise engaged,” or “is afraid to face
the wrath of unsuccessful competitors,” they fill up the
breach as rapidly as possible, so as to be ready before the
grand opening day. It would therefore scarcely be astonish-
ing if some persons who “did not know chalk from cheese”
were smuggled on 1o “ the intelligent jury ;" though we have
yet to learn of any such instance.

The American Institute isreally a great public benefaction.
It is not a private affair, but established in the interest of the
whole people, and ought to be susfained in the most liberal
manner; and those who have a knowledge of particular
branches of machinery or products ought to be willing, for
the common good, to give a little gratuitous service when in-
vited by the Managers to do so, It is desirable to make the
judges’ report positively valuable; and in many instances,
we can conceive of a public benefit to be derived from the
publication of a well digested and ably written report upon
some of the newer inventions, processes, or machines likely
to be exhibited at the forthcoming Fair of the Institute.

The Board are confident that this exposition of American
industry can be made to surpass any that has preceded it;
and we trust that in this expectation they will not be disap-
pointed.

— D —
THE PATENT AGENCY BUSINESS.

It is doubtless known to most of our readers that Messrs.
Munn & Co., publishers of this paper, have for nearly twenty-
five years carried on the business of soliciting patents for in-
ventors, in this and foreign countries. Their aim has been
to conduct this branch of business in a straight-forward,
prompt and efficicnt manner, always keeping in view the best
interest of their clients, How greatly they have succeeded
will be understood when we say that, at the present moment,
the number of patents obtained through the Scientific Ameri-
can Patent Agency nearly equals, if it does not exceed, that
of all the other regular patent agencies in the United States
combined,

The most flattering testimonials are constantly received by
Messrs, Munn & Co, from their clients in all parts of the
country, certifying to the excellent manner in which their
business is teansacted.  We should be happy to publish all of
these testimonials did space permit. As it is we must be con-
tent with an oceasional selection, and here is one from Mr., P.
H. Wait, Hydra ‘lic Engineer, manufacturer of the celebrated
Hudson River Champion Turbines.

Office of “ Tie BAeR's FALLS " Inox Macuixe WoRkS, )
Sandy Hill, N. Y., Augast 5th, 1871,
Messrs, Musy & Co,,

Gentlemen :—Your favor bringing notice that my Patent
for Improvement in Turbines and Gate isallowed, is received,
Please aceept my thaaks for the prompt and energetic man.
ner in whir‘
the fourth pafent which you have ongineered for me. There
has been frankness, ability, and an exertion for my interest
manifested in all of your transactions, even beyond my antici-
pations, | would advise evory one having business to transact

at the Patent Office to put it into your hands, r
Yours truly, P. H. Warr,

AX English coach painter lately wrote to a brother resid-
ing In this country, asking of him, that he would ascertain
what method American painters adopt in order to produce
the brillinnt finish which he had noticed on American coach.
o4 sent over to England. The reply was “the Americans
build up & firm foundation, free from tackiness, and the fin.
ishing cont thereby retains all its brilliancy. At home you
use every coating too elastic, from the priming up.”

1 you have worked my cluims throngh. This is |
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ELECTRICAL ORGAN BLOWERS A ND SEWING MACHINE
MOTORS, 5

We recently examined, at the organ establishment of
Mason and Hamlin, Broandway, New York, an 1
example of the practieal application of electricity as a motor
for operating the bellows of organs, It consisted of & dimin-
utive, but powerful rotary electromngnetic cnglﬂo, *m
was attached by connecting rod to the bellows' lever of &
large parlor organ. A battery of twelve cups wes employoed,
The organist has only to touch a key, or n stop, to ““
machine in motion. 3 =]

This engine was made under Ganm's patents, Tt consiste
of a series of fixed wagnots, arranged radially upon a com-
mon center. A wheel, in the form of an open frame and
carrying a series of armatures, revolves around the magnets,
the wheel being put in operation by the alternating attrac-
tions of the several magnots upon the several armatures.
The breaking of the electrical currents is accomplished at
the proper moments by a commutator or arm, which is ear-
ried by the armsture wheel,

The construction of the engine is simple, and its operatio
for this purpose apparently quite effective. 5

We have also seen a smallgr size of this invention applied
to the driving of sewing machines with much success. The
electro.motor is attached to the underside of the sewing ma-
chine table, and is so small as not to be noticeable.

To start or stop the sewing machine a small key is
touched. -

An improved form of battery, the invention of Mr. L.
Bastet, is used in connection with these engines, by which the
expense of working is greatly redused. We believe that 25
centsa day, and even less, is the estimated expense of work-
ing a sewing machine, :

There is a large variety of purposes to which these small
electro motors can be applied with advantage, and we have no
doubt that they will come into extensive use. They are
made by the Electro Magnetic Engine Co,, at the Woodward
Co.’s establishment, corner Center and Worth streets, New
York.

e — e ——
A NEW BLEACHING PROCESS.

Our readers will remember an article published on page
402, Vol. XXIIL of the SCIENTIFIC AMERICAN, describing &
new printer’s ink introduced into this country by Leopold
Mendelson, of 76 Nassau street, New York, This gentleman
has just patented a new bleaching process for discharging
the ink alluded to from paper stock, but which has also an
extensive application to the bleaching of other fabrics.

The process is also claimed to restore the fiber of paper so
that, when remade after bleaching, it is even firmer and
stronger than the original stock. If these claims are sab-
stantiated upon the introduction of the process, it will prove
of great importance to paper manufacturers, and will greatly
add to the velue of the Kircher's printing ink as well. The
invention consists principally in the application of chlorine
to the fabric or paper stock to be bleached, the chlorine be-
ing produced during the bleaching process by an apparatus
connected with the agitator, through which arrangement the
process is so simplified that, the inventor claims, the cost of
bleaching is very greatly reduced.

Manganese and muria‘ic acid in equal proportions are
used to generate the chlorine gas; this is conducted to a
second vessel where it is washed with water. The purified
gas is then passed into the third vessel—the agitator—and
applied to the substances it is desired to bleach.

The amount of chlorine evolved is regulated according to
the quantity needed on any particalar occasion, while the
rapidity of admission of the purified gas from the washing
vessel to the agitator is nicely graduated by a suitable
cock.

—— D

Overland Telegraph between Asin and Amerlea,

In consequence of the high pitch of perfoction which has
now been attained in the manufacture and working of sub-
marine cables, it may be questioned by some whether it will
ever be worth while to carry an Asistic and American tele-
graph so far north as Behring’s straits, merely for the sake of
having a somewhat shorter cable, which was the reason
which induced the projectors of the Western Union Exten-
sion Company to adopt this route. On this point Mr, Keanan
says: “ I believe that this is a much more practical route for
a line to China than the one recently proposed by Mr, Col-
lins, vid the Aleutinn Islands, Kamtchatks, and Japan, La-
bor in Siberia is very cheap, and almost any desired aumber
of men can be engaged at Yakootsk for about forty dallars a
year and subsistance. Horses can also be purchased at Ya-
kootsk and Kolyma to the number of five or six hundred, st
prices varying from fifteen to twenty-five dollars. Nothing

| need be brought except wire, insulators, and tools, and n

small quantity of provisions for a limited number of foremon,

If there were any call forit, I believe that a line could be
successfully built from Behring’s straits to the Amoor river,
in two years, at an expenve not exceeding $2450,000.
e e QI ® W
Tuk last sitting of the Académic des Seiences Morales, Parls,
was occupied by a discussion raised by M. Ensv'r‘ on “l.l’
degree of perception and intelligence in children. The ques-
tion is to ascertain if infants are infarior or superior to ordi-
nary animals in their mental condition. The reasoning of
lhv' learned member was grounded more .on ‘lhwrmial
grounds than on actual observation of facts’ None of the
arguments oflered were supposed to be conclusive, and the
problem is left open for future investigations,
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INTBERESTING EXTENSION CASES.-NEW RULES AND
REGULATIONS,

Washington, D, €, , August 3, 1971,

In the extension ecaso (patent for o double plow), of the
administrators of the estate of Armton Smith (deeensod), reo
ferred to in a provious lettor, Commissioner Loggett has just
rendered o decislon ndverse to the applieant, on tho ground
that neithor tho inventor nor the other parties Interested
have made any diligont offort to menafacture under the
patent, or to lssne Heoneor or prosecute infringers, and that o
continunneo of the protection would be deelduedly dotrimental
to the public intorest,

The Commisslonor has nlso refusod the application for an
extonsion of Lovi Blwsell's patent for a locomotive truck,
The original patent was granted not only with o very limited
clnim, but after being rejocted by the Examiner and the
Board, In 1864, the assigneos obtained a relssue, in which
much that was originally required to be struck out was ro.
instatéd, which action of the office Is condemned by the pre-
sent Commissioner as well ns by the present Examiner, Mr,
E. Spear,

A patent for the samoe invention was granted to Bissell, in
England, three months bofore the American patent was
issued, and the Commissioner considers it very questionable
whother, under the law of July 8, 1870, an extension under
any clrcumstances could properly be allowed. The act re
forred to provides that “no patent shall be declared invalid,
by reason of its having been first patented in a foreign coun.
try,” but it shall expire at the same time with the foreign
patent,”  The previous Commissioner, Mr, Fisher, in all his
rulings subsequent to the passage of this act, held that,
though the lnw did not intond to affect those patents already
granted at that time, yot it does prevent the extension of such
patents when tho original term expires, otherwise it would
be o continuation in this country of a monopoly which hns
terminated abroad. In one of his decisions involving this
question, Mr, Fisher says, * whether the section does or does
not actually forbid the extension, it so clearly declares that
the Amerioan patent shall not survive the death of the prior
foreign patent, that a decent respect for the déclared policy of
the legislature would determife an officer, while exercising
his discretion, to exercise it in accordance with that policy,
and not in opposition to it."

On the other hand, it I8 urged that the law was intended
only to reach the casg of .the foreign inventor who first
patented his invention in hisown country, but not to put the
American inventor who obtained & patent abroad in a worse
position than if he had obtained no patent at all in a foreign
country. It is also urged that, if the American patentee had
not obtained an English oy French patent, the invention
would be free in those countries, even during the lifetime
of the original patent, and that the fact that it was free there
would be no bar to the grant of an extension.  The object
of Bissell's invention is to prevent the locomotive from run-
ning offthe track by holding the truck always at rightangles
to the rail, whether on a curved or straight track, and so pre-
venting it from swinging around in case of meeting with any
obstruction. In 1858, fiftéen months after the above patent
was issued, the applicant received another for substantially
the same invention, the only material difference being that
the devices were applied to a two wheeled instead of a four
wheeled truck, so that practically the first patent is extended
for that period under the second.

The application for an extension of the patent to Nicholas

. and Bly, for an artificial leg, has also been refased, thoughno
opposing testimony was filed. The Examiner, in his report
on the case, takes the ground that the invention was not new
when patented, and was anticipated in part by an English
patent to J. Potts, ss far back as the year 1800; and also in
the American patents to O. D. Wilcox and B. W. Jewett,
The device is & universal joint, connecting the foot and leg
pieces, with spring tendons to keep the articulating surfaces
in constant co-aptation. ‘

Four extensions have just been granted, namely, to W, M.
Ferry, Jr., for an improvement in saw mills; to W. P. Fee,
for a cotton seed huller; Alfred Monnier, for manufacture of
sulphuric acid; ind Charles Winslow, for elastic gore cloth.
The leading feature of Ferry's inventfon consists in causing
the saw to cut toward the log instead of toward the slab or
board, while cutting cross grain stuff, by giving it a slight
obliquity to its usual line of movement parallel to the edge
of the log carriage.

Fee's huller has proved a valuable invention, as the
machines y used had more or less of a grinding or
crushing action, by which the hulls, kernels and fibers be-
came packed, thereby choking the mill and rendering the
process of securing and of expressing the oil very difficult
and lncomplete. Foe uses, and with great success, & series of
eutting edges with deep intervening furrows, By this simple
netion of cutting the hull, it is readily separated from the
kernol, and the grinding pressure is avoided.

" Before Monnier's improvement in the manuficture of sul-
phurleacid, it was common to pulverize and burn iron pyrites
~ und other natural metallic sulpharets with s free supply of
~ oxygen from a draft or blower, the product being sulphur-
ous aeid, which contains one proportion of oxygen less than

‘ "‘.mw;.adh obtain the needed additional measure

~ of oxygen it was common to continue the burning with
niteate of & or with nitric acid. This process
loss of the sulphur, only about 30

¥ sdded that of mixing the pulverized sulphuret, be-

ore burning it, with 33 to 75 per cent of caustic soda, or car-

u phate of sods, or sulphate of lime or other
means nearly sll the sulphar is saved,

psxb " .
\
Scientific  American,

Of ull the acids used in the arts, this is the most important,
and on account of its superior attraction for bascs it Is om-
ployed for obtaining almost all the other acids, Though still
imported, ity manufacture in our own country has become
very extended,

T'he oxtension of the Winslow patent was strongly contest.
ed by the Nutlonal Rubber Company, of Providence, R. L
The Invention is an improvement on what is known ns the
Tyorand Holm oloth, patented in 1856, and extended in May,
1870 nnd conulsts of n rubber or gutta percha fabrie, as de.
sertbed in thut patent, provided with an elastic binding pro-
dueced by turning over the edge of one of the picces compos:
ing the fabrie so a8 to cover the edge of the other, This bind-
ing strongthons the fabrie, and is at the same time elastic in
the dircotion required for making the gores of shoes, oto,

n ordinary binding wonld not answer the purpose, as it
would be elostic in the wrong direction. The warp and weft
in each pieco cross each other dingonally, and the edges are
cut and overlapped in lines parallel to the weft, and at acate
nngles to the warp, and is then cemented to the fabric. The
Invention ix of gteat value, especially in the manufacture of
the well.known Arctic overshoe.

NEW RULES AND REGULATIONS,

Thoe Commissioner has just issued a new set of “ Rules and
Regulations ” to accord with the revised and amended law
approved July 8, 1870, and modified March 3, 1871. Some of
the more important new features in the office practice are
found in scctions 11, 42, 44, and 45; and the portions em-
hodying them road as follows:

11, In caso the applicant by amendment either enlarges
the scope of the claim or claims first filed, or sets up new
oluimy, he will be required to file a supplemental oath rela-
tive to the Invention a8 covered by such new or enlarged
eladm or olaims; and such supplemental oath must be upon
the same paper which contains the proposed amendment.

42, Bvory nppllcnn't fora patent or the reissue of a patent,
any of the claims of which have been twice rejected, may ap-
peal from the decigion of the primary Examiner, in such case,
to the Board of Examiners-in-Chief, having once paid a fee of
ten dollars. For this purpose a petition in writing must be
filed, signed by the party or his authorized agent or attorney,
praying an appeal and setting forth the reasons upon which
the appeal is taken,

This statement of the reasons of appeal should point out
distinetly and specifieally the supposed errors of the Examin.
or's nction, and should constitute a brief of the argument
upon which the applicant will rely in support of his appeal.

Before the appeal is entertained by the Board, this state-
mont will be submitted to the primary Examiner, who will
make answer in writing touching all the points involved
thorein, and who will gpecially indicate in what particulars,
if any, the reasons of appeal fail to represent correctly the
isgue between the applicant and the Office.

44. All the claims must be passed upon and all prelimin.
ary and intermediate questions must be settled before the
case is appealed to the Board.

45. Cases which have been deliberately decided by one
Commissioner will not be reconsidered by his successor upon
the same state of facts. They may, however, be reopened in
accordance with the general principles which govern the
granting of new trials, -

More explicit directions in regard to the preparations of
the drawings are given; and hereafter the copies furnished
by the office will be executed by the photo-lithographic pro.
cess.

— - —
Mceeting of the New York Canal Commission,

The Commission appointed by law to examine inventions,
and apportion the reward of one hundred thousand dollars
for improved canal boat propulsion, lately held their first
meeting at Albany, N. Y.
The Commission consists of Geo. B. McClellan, Horatio
Seymour, Erastus 8. Prosser, David Dows, George Goddes,
Van R. Richmond, Willis S. Nelson, George W. Chapman,
William W. Wright and John D, Fay,

Van R. Richmond was electod Chairman, H, A, Petrie,
Secretary, David M. Greene, Engineer.

The following resolutions were adopted :

Resolved, That for the purpose of carrying out the intent of
the law, this Commission will require, among the tests to be
made, that the several competitors shall make not less than
three round trips from New York aid Buffulo or Oswego,
each boat to be loaded with not less than two hundred tuns
of cargo each way, the trips to be commenced as poon as any

n;f ready and all completed in the least practicable time,
‘;:r the purpose of determining the time consumod by each
and all the trips, the clearance must show the day of the
month and time of day that the boat passes cach Colloctor's
office ; certified coples thereof to be furnished the Commis
sion. In onder to obtain information in regard to the prac.
tical working of the several devices in competition, as soon
as practicable, the engineer of the Commission, David M,
Greene, of Troy, will inspect the same from time to thue, as
in hix judgment may be necessary, and report the facts ob.
tained to this Commission,

Resolred, That compuetitors are heroby notified that, for the

urpose of carrying out the intent of the law, though it
ru desirable that the three consecutive round trips from Buf.
falo or Oswego to New York be made st the carliest timo
practicable, that the whole of the year 1872 will be allowed
to such persons ns may desire so much time, and that the
awards will not be made until the close of navigation in that
year,

The next meeting of the Commission was fixed for August
1411, at the office of the Canal Commissioner, Syracuse, N, Y,

Persons who desire to communicate with' the Commision,
should address Henry A, Petrie, Secrotary, office of the
State Engineer, Albany, N. Y. The law in full was pub.

lished in the SoimsTIRFIC AMERICAN of May 6, 1871,
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A NEW IDEA IN SBAFES,

Mr. 8. Morris Lillie, of Elizabeth, N. J., propoges, by
means of & new invention recently patented by him, to elr-
cumvent burglars in their attacks upon safes, He constructs
o safe having within its walls strong receptacles, into which
he dritroduces powerfully compressed or liquified poisonous
gosen, 8o that when these chambers or branches extending
therefrom are penctrated by the burglars' drill, the gases
shall escape and vitiate the air around the safe, and the op-
orations cannot be continued,  Branch pipes senlod with suit.
able fusible plugs are nlso provided, so that in onse of lire,
the melting of the plugs will allow the escape of the mophl
tie gns or gases to extinguish the fire,

The iden of preventing burglars from workiog in this
way s ingenious.  The escape. of a small quantity of
carbonic acid, earbonic oxide, sulphuretted hydrogen, or
other guses that might be employed for this purpose, would
g0 vitinte the air of a close room that no one could wark in
it, and our readers are genorally well aware of the power of
earbonie neid to extinguish fire, Whether the ingenious fra-
ternity of burglars will be able to match the inventor, by the
exorcise of equal ingenuity