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(NEW SERIRS, )
Mammoth Cylinder Lithographic Machine, ) Now on the cylinder press every detail of this process is in

Our engraving is o ropresentation of the Iargest litho ity essentisl features performed automatieally, exespt that
graphic pross in Amerien, Tt was manufactured by Hughes [ has traced upon it the entire degign, but only sueh a portion | the pressure is obtained by the weight of o l.:-;.vv roller and
& Kimber, of London, powerful compound leverage connected uu-rl'\'vith, which
stroet, New York, is agont for the sale not only of this ma The printing from stone in different colors has been appro- | roller earries the paperand rolls over the surface of the stone
chine, but also of the Wharfedale two-feeder printing proess, | printely ealled ehromo-lithography, an art which has, through | in licu of the roller, tympanum, and sernper, above deseribed.
not long since llustrated and deseribed in this journel, to. | the aid of the press under consideration, risen to a rank second | The moistening of the stone, and the inking of the plate, are
gothor with lithographic materinls, improved engines, cutting | only to fine oil-painting,
machines, oto,, full particulars of which are specified in our
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AND MANUFACTURES.

| %3 per Annum,
[IN ADVANCE.)

nre to be used in the same design, o many different stones na

colors must be employed; and no single one of the stones

Vietor B, Mauger, No. 110 Reade [ as I8 to be printed in one particular color,

done by ingenious self-acting dovices which perform the work
The stones, having the designs drawn apon them in the | in the most thorough manner, the dampenmg of the stone
advertising columns, to which the reader is referred. manner deseribed, are next treated with a mixtare of dilute [nnd the inking being done two or more times for each im-

Although this is the largestsized machine of the kind yet [ nitric acid and gum arabic, The acid attacks the portions of | pression, s may be desired, Any kind of work is performed
built, the manufacturers are propared to build still larger if | the stone not covered by the tracings of the design and dig | better than it can be done by the old means, and from twenty

HUGHES & KIMBER'S MONSTER CYLINDER LITHOGRAPHIC MACHINE.

solves its substance in a peculior manner, the dissolved por- | to thirty times faster. The press from which ocur engraving
of posters, maps, etc. We are informed by the firm in whose | tions being replaced by the gum, so that the surface remaing | has been made will print blocks 60 by 40 inches, and as
establishment the monster press is now running, that inde- | as smooth and uniform as before the ncld is used. | good lithographic stones of this size are difficult to obtain
pendent of & low bid for a government contract for map| The block or plate is now ready to be uged in printing, The | and handle, zine is now much used as a substitute. The
printing, they were awarded the contract because they could, | kind of press exclusively used before the introduction of the  #ine is grained substantinlly in the same manner as the stones.
on this press, print the map on a single sheet, and thus avoid | eylinder press, was enlled the seraper press.  This press is | The zine plates are much cheaper, and may be obtained of
subsequent piecing, which could not be done with any other | still employed, but is slow in aperation, lisble to break the | any desired size.
press in the country, plates, and has many other defects, which do not existin the| The use of such plates—rendered possible by the large-sized
Various sizes of this press are made, ruanning down to those | cylinder press, cylinder presses—introduces the printing of life-sized pictures
much smaller than the particular one under consideration. : Tho scraper press consists essentially of a roller, the bear. | and portraits, and large posters, into the domain of the fine
They are all precisely similar oxcept in size, althongh size | ings of which are connected with a toggle joint and lever, by |arts.  Some of this kind of work now done at the establish-
will, in the sequel, be shown to be a very important point. It | which the roller may be pressed ment owning the press illustrated, is far superior to anything
will, of course, be impossible to go into minute details. Our |and a scraper fixed direetly over and parallel to the roller ] of the kind ever before produced in this country,

desired. Such large presses are very useful in the printing

up with considerable foree,

purpose will be sufficiently accomplished by a comparison of | The seraper is made of appletree wood with a blunt edge at |
the old method of lithographic printing with the present. To | the bottom faced with leather ‘
do this we will attempt to place before the reader a general In printing, the stono plate, propared as deseribed below, is |
outline of the art of lithography, than which no process has | placed with one edge betwoeen the seraper and the roller, and |
more points of general mechanical and scientific interest, We | the roller being foreed upward, by the lever and toggle joint,
have before given s brief sketeh of this process, but at the | mises the stone till it is bronghtinto forcible contact with the
risk of repetition we will, at this time, dwell somewhat more The roller is then turned by a winch which carries '
ainutely on its details.

The word lithography means the art of tracing letters,
figures, and other designs on stone, and transferring them to |
paper by impression. This art has really nothing in common
with engraving, as the surfaces printed from are perfectly
wmooth, having neither lines in relief nor lines sunk into the
surfuce of the stone, except such as are uniformly distributed
over the entire surface, by what is called the ** graining " |
process—a slight roughening done by rubbing the surface
with o muller of the same kind of stone, and silver sand of | The paper is then Inid upon the stone, sand a tympanum of
For some kinds of work the |zineor leather laid upon the papor, This tympanum is hrought
[ In contact with the the
| through it to the paper The paper having thus recelved the

! Hmpression of the design, is r-‘m..\’.,d,....l the proee

scraper
the stone slong until its entire surface has been passed undeor
the serapér and back sgain to its former position

The |m-|-umlinn of the stone previous o submitting it to |
Thoso

waler

pressure, consists, first, in molstening it with water
parts ncted upon by the nitrio acid and gam, absorb
readily, while the parts not aoted upon, being grea iy, do not
take water. Tmmediately after moistoning the stone, the ink
is rolled in, the moistened parts not taking the ink

only adheres to the greasy portions constituting the design

which

various degrees of fineness,
stones are polished with pumice stone,

The stones employed are fine oolite, obtained chiefly from
the interior of Germany, After graining, the design Isdrawn
upon the stone with oily ink or erayons. If different colors |

scraper, and pressure transmitted

repe ated for eac L subsequent impression

-

A peculinr advantage of the eylinder over the sermper, is,
that the cylinder wears the stone much less than the scraper,
#o0 that from 20,000 to 80,000 Impressions may be taken from
n single transfor,

The press herewith lustrted Is & model of strength, fin-
ish, and symmetry, and requires but little power. A groat
variety uf‘ slzes are manufactured, and & large number are in
use in the principal citiea of this country and Europe. The
future of printing in this country will doubtless necessitate
the combination of lithographic printing with type printing,
caso in Enrope. The Hughes & Kimber lith-
ogmphiec press is admirably m!n[-lnl to work in combination
with the * Wharfedale,” (illustrated in the SCIENTIFIC AMER-
10AN, June 25, 1870), by the same house; and it may further
more be used for ordinary printing if desired,

The great advance made in the art education and instrae
tlon of the masses of late years, is perhaps due more to the
in Nthography, resulting from the introduction of
these ovlinder Our readers
will be eratified to see, and our engmving gives an accumte

us Is already the

advane:
presses, than any other cause,

« deserthed Preprosentation of, the press to which the public is greatly in-

debted for the gem ral -ll]vld) of 1'llr.‘l|1 and g\-\!i pklun-s.
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~ HOW WE STAND AND WALK.
orae e ! befor W’Mﬁn lastitate by Prof.

the courso o sclentifio lectares before the
\ was dolivered on the evening of Dec, 27,
: ‘ , of the Cornell University. The
' i . 18 and exporimonts,
“After & somewhat humorons introdaction the lootnrer
contrastod the walking of mon with that of brutes. Ho said:

You will notice in menagorios that the tallest apes sre

to walk npon thelr foet 88 wo should walk upon the
hands, with the great toe standing out from the:side of tho
fo0t, and the heel so short that it has not the power of sup-
parting the body that our heel has. Hore fsa dingram of the
skoletan of the foot of & man, and you seo that the heoel is
Jong and strong; that the bones forming the arch of the foot
are strongly put together, The groat too is the essential part
of the foot in standing and in walking. If any of us have
Jost our great toes we should find immediately how difficult
it is to balance ourselves upon our feet, becauso with man
the use of the great too lies in the propulsion of tho body
npon the feet, whereas in the gorilla the groat too stands
out from the side of the foot like n thumb, and has no powsr
srhatever of supporting the body or propelling it like the
man. y

Du Chaillu tells wonderful stories of the grasping power
of this hind hand of the ape, in which respect man's foot
boars no comparison to it. Now, again, if you wish to sce
man at a disadvantage you “ave only to place him on all-
fours, and make him walk like an ape. (The lecturer then
made a disgram of & man in this position, which provoked
considerable amusement). The head now hangs forwards as
a groat weight, requiring muscles which we do not possess
to support it. The curve in the back, and the limbs are so
urranged that the koee itsolf touches the ground, our thighs
being much longer than the corresponding bones in the
apper arm; aad we bave to raise the thighs so that the feet
may touch the ground. You must not, hosever, forget that
there was a time when we all went in this way or attempted
to do so.

I cannot help Lere alluding to one thing, although, God
ba thanked! the necessity for it has almost passed out of
date—the fact that some among the human race who have
considered themselves even most refined and civilized, have,
for various reasons and by various means, imitated some of
the lower animals in their attitudes. If you were here to
draw & human head and face with small juws like this (ex-
hibiting a head), and put on the buck of it a great chignon,
we should have simply the belle of the period in the posi-
tion which she is obliged, by the very force of gravity, to
assume in order to support this ponderous mass upon the
back of her head. There is an old saying that “one good
turn deserves another.” T should change it in this case by
saying that “ one ill bend provokes another.” In this Nine-
teenth century we have ndopted whst was originally the
monkey bend, snd not a Grecian or any other kind of bend.

There are seversl things to be said respecting the human
foot, which is, of all the part« of the body, the least noticed.
It is covered up, and not exposed at all times, like the hands.
It has = degrading office, inasmuch as it is obliged to sup-
port the entire body npon-it, and yet there ure many things
in the foot well worthy of our consideration. (Disgram of a
foot, showing the way the bones are joined to form the
arch, was exhibited, and thy manner in which the body is
supported was described). Now, in order that we should
stand, it is necessary ot merely that we shall be put up in
a2n erect position—I might manufacture a pole rep:ege ating
a man, and set it apright, but how long do you suppose it
would maintain its position? Not at all,
over.

We do not realize the attention which is required of the
mind to epable us to stand upright; yet there is a constant,
although unconscious, attention of the brain, without which
we could not maintain an erect attitude. And the musclos
which lie along thoe legs, and which may be seen in the dia-
gram, are in constant action. If vou will stand on tiptoe,
snd let & person feel the muscles of the leg, they will be
found in constant activity. There is & movement among
them ; some are falling backwards and some forwards, yet
all are 8o sdapted to each other that we are enabled to stand
upright

It wonld 1opple

Scientific  mevican,

is properly the subject of the prosent lecture. I might take
it up from half 4 dozen difforent points of view. After
thinking the matter over I hive concluded to approach it
with roference, first, to a single familiar idea—the influence
which walking, or which standing in different positions, has
‘upon the hight of the body, There are three groups of facts
which may be sdduced in order to show that the hight of the
body 18 affocted to some extont during our walking and dif-
forent modes of standing. One is the matter of common ob-
sorvation that we are shorter whon standing upon one foot
than whon standing npon both,

[The lecturer's assistant at this point stood up beside a
board, and his hight, standing first upon both feet and then
upon one, was monsurod. Unfortunately for the theory,
howoevor, the man's altitude remained the same in both posi-
tions, u fact which brought smiles to the faces of the audi-
once.] *“Ishall have to sy, continued the Professor, “ with
a gontleman more distinguished than I can ever hope to be,
who, when n certain experimont of his failed utterly,
very coolly turned to his hearers and said: “ Gentlemen,
tho oxperiment has failed, but the principle remains the
same.” [Laughtor.]

The second matter in conneotion with this is stated by

ladies—certainly good authorities in this day and generation
—who say that the skirts of drosses which exactly clear the
ground while the person is standing still, will, the instant
they begin to walk, drag upon the earth; and in the third
place, Dr. Oliver Wendell Holmes, who has written some
upon this subject, hns stated that a man is shorter when he
walks than when standing ercct. I have tried the experi-
ment over and over agnain, and I am convinced that at every
single point in ordinary walking a man is shorter than when
standing still. :
There is a certain average length of & man's body, and this
length may be defined as the distance between two parallel
planes which coineide respectively with his uppermost and
lowermost points. But there is some difference between the
length of the body and the hight. The length varies under
certain conditions, and the first is that a man is taller when
he takesa full breath than when he has his lungs empty.
[This fact was practically demonstrated by the lecturer.]
The second is that a man is shorter when he stands then
when he is lying down flat upon his back. [The Professor’s
assistant laid down, and in that position measured five feet
and eight inches; standing up, and carefully mensured, it
was shown that lie was an inch shorter.] This difference is
for the reason that when we are lying down, the whole body
is allowed to stretch itself out, while in standing it sottles
down, so to speak. From the same cause comes the familiar
fact that & man is taller in the morning than ut night after
he goes to bed.  He loses, perhaps, an inch in the daytime.
One other thing T will not stop to prove,and that is, that any
deflection of the body from the perpendicular lessens the
length of the body. We can prove that a man’s body is
shorter when it is bent. For instance, when we bend the
body at the hips und spread the legs to any extent, or when
we bend the knees, we become shorter.  The hight of a body
may be less, and yet its length be exactly the same.
In stating the phenomena of walking we have to consider
two things—first, whether different parts of the body are
bent upon each other when walking, and second, whether
the body is swung from one side to the other. We shall find
that both of these ocour in every stage of walking. The
walking man is peculiar in this respect, that the center of
gravity is constantly shifted from one side to the other, and
at the same time propelled forward. It is oscillated from
gide to side, and at the gumne time it performs a forward
movement in the direction in which the person is going.
Now this transfer of the center of gruvity gives us that
oscillution of the body which you see in very tall or stout
persons when walking behiud them. The leg of o giant is
to the leg of a dwarf us is the pendulum of o large clock to
thut of » mantel clock. In the short man it swings more
rapidly, in the tall man more slowly., The hody is carried
forward steadily, but the legs are not,

The lecturer then exhibited o gradigraph, a simple appara-
tus consisting of two hollow tin tubes placed so as to form a

ploce of churcoal.

rightangle triangle, each tube containing s wooden piston
resting on & spring, and having attached to the onter end a
By means of this instrument he showed
the variation in hight of a person while walking, and also

When we wish to lift ourselves upon tiptoe, then those ; the oscillation of the body from side to side. “Ido not,”

muscles which are attached here (at the heel) contract with | sald he,

greater foree,  In ballet dancers and tight-rope walkers thore
is an immense development of the muscles of the culf, aud
indeed of the entire log. They muscles attuched to the end
of the lieel contract, the foot itself resting upon the ground,
sod form a lever of the second kind, as it is called, thus
holsting the body upon tho too; and the museles which aro
reqaired to keep the body on tiptoe are more than we dare
eaurnerste almost.

Man's foor iz called a plantigrade foot ; that is, & foot which
has the whols eole flat apon the earth. There is ono other
bohst—and s vory respectable ooe in his way, which has also
& plantigrade font, and that is the bear; but the bear's foot
and method of using it differ from man's, and his method of
ndog 18, in this respoct—that wheroas ap we walk we strike
first the heol, and then roll forward upon the toe of each
foot alternately, the bear lifts the whole of the foot together
and puts it dowa flat, in precisely the same way that & negro
clog dancer does.  The bear hisg not the power ta put down
Lis heel first and then roll forward and give s spring o we
do, but it puts it down flat, ss eny one of us would if we had
s wooden ler.  So that there is a difference both in the struc
ture, and n et 1od of using, this useful member.

This brings ue now to the mbject of walking itself, which

‘claim for this instrument any wonderful powers,
but it is, T think, possible by this means to got o more exact
iden of the gaits of different nntions, It wonld certninly be
ensy to recognize o gait huving uny distinet characteristics,
ns, for instanco, o stage stride, Wo know that the French
walk different from the Prussian, and the Prugsian from the
Eoglisly It lu possible that this ingtroment may yet be per-
feeted 8o 08 to measure the exuct nmount of oscillution up.
I ward and downward and from gide to side, One very curious
fact in regand to w alking is that ono side of the body always
tends to outwalk the other side. It is not possible, when the
eyes nroe shut, to walk in a straight line for any length of

| timo.  We bave hoard stories of persons losing their way in
‘ woods und on prairies, and coming out so a8 to indicate that
‘E\'uoy had beon walking nearly in a circlo. 1 have myself
| tried experimoents in o large room, and have found on looking
|8t crack In the floor und closing tho oyes, that it was im.
|: possible to keop that ornck, | wlmost always tarned to the
irighl; and It will be found, where persons lowe their way,
| that they almost Invarlably wondar off to the right rather
than the left,

! ¢ . -
{07 it estimated that there are al y

employment, 1,000 brickls
| und 800 painters

wresent in this city out of
Yers and masons, 400 stair-builders,
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MANUFACTURE OF SAWS IN SHEFFIELD.

(Gondensed from The lmgouer-l
Wo were first taken into the rolling mill, in order fo wit-
niesa the mannfacturing process from its f we
must confoss wo were at fikst rathor sta b!_ the sight
which mot our untccustomod eyes, and by the sounds with
which our ears wore grooted, TFrom every side, while red-
lot motal was being thrown about in every direction, sounded
tho lond whirring of rolls, creaking of engines, snicking of
sheary, rambling of wheels, and roaring of furnaces. Men
strippoed to their shirts, with perspiration starting from every
pore, were bugily employed in rolling ingots of steel, which
are cast on the promises into sheots, bars, rods, ete.; but we
at prosent hinve only to do with the sheets. Accordingly our
conductor led us to o furnace of moderate dimensions, from
which the furnace man took a red or rather white-hot ingot.
We may hero remark, that the ingots which are used for sheet
rolling are of different shapes and dimensions, according to
the size and description of saw they are intended to produce.
The ingot having been taken from the furnace, is handed to
the roller (we mean the man, not the rolling apparatus), who
pasees it botween the rolls, it being received on the opposite
gide by another workman called the backer, and being by
him repassed to the roller, After pangsing and repassing
between the rolls several times, the ingot is transformed into
a sheet of steel, the degree of thickness being determined by
a gage, which the roller carries with him; he, however,
seldom uses the gage, us long practice has enabled him to
determine to a nicety the degree of thickness to which the
ingot is to be rolled. We may here remark that the handling
above spoken of is performed by tongs of a peculiar descrip-
tion, great dexterity being required in the use of these tongs,
in order to prevent the s};ggtot steel slipping from the
nippers.
The next operation which the sheet underwent was that of
paring, which is simply the cutting, by means of a pair of
shears worked by steam power, the sheet of steel into the
shape and gize required. In this case the sheet under opera-
tion was intended for an ordinary carpenter’s or hand-saw,
Toothing is the next operation,and is performed with more
ease and celerity than would be imagined. The workman is
seated on a high stool before a table or counter, and, by
means of & small fly, strikes out the cogs, or teeth of the saw,
with great rapidity. The saw heacted upon for our informa-
tion contained about 115 teeth, and it will scarcely be be-
lieved that this number of teeth were made in the space of
less than two minutes, The tooth-cutter informed us, in
reply to a few questions which we put to him, that he could
cut as many as twenty-four dozen of ordinary-sized hand-saws
(say twenty-four inches long) in a day, the day consisting of
abont eight hours.
Hurdening and tempering of the saw is the next process.
For this purpose a large oven is built over a furnace, which
being surrounded in every direction by fire, is continually in
a state of red heat. Into thisoven the saw is introduced, and
when red hot is taken out and plunged into & tank or bath
containing oll. After remaining in this bath for a few min-
utes, it is tuken out, and by this process the saw is made
hard, or, we would say, stif. The saw becoming very bent,
and out of shape by this process, it is necessary to smith it,
or reduce it to its proper shape. But as in the process of
hardening the saw has become very brittle, it is necessary to
draw the temper, in order to allow of its being smithed or
straightened without danger of breaking,

The next process which the saw undergoes is that of grind-
ing. This is not, as might be supposed, for the purpose of
sharpening the edge of the saw; it is done in order to take
off tho rough and dull looking surfuce, and give it a bright
and highly polished appearance.

The grinding room is simply the shed or building within
which the grindstones are placed. The grinding is performed
by a grinder standing or sitting upon o horse (the block of
wood placed at the back of the grindstones, upon which the
workman stands or sits) and pressing the saw with all his
weight and strength upon the grindstone. We must confess
that we were agreeably surprised by the appearance of the
saw-grinders, they being, we thought, remarkably mild and
inoffensive-looking men, and exhibiting none of those signs
of brutal ferocity which we had almost expected to find
among the nasociates of the notorious Broadhead and Crookes,
of saw grinders' trade-union celebrity. 'We noticed one thing
with reference to the voeation of the saw grinders, which was
that thelr work must, to say the loast of it, bo very disagree.
able in eold wenther, owing to the continuous stream of
water that is pouring over their hands, our rewdors belng, no
doubt, awnre that cold water is always flowing over thoe
grindstones in order to neutralize the friction proceeding
from the contact of the steel with the stons.  The grinders,
wo are sorry to say, labor under the disadyantage of great
danger in their work—apart from the danger which is always
threatening them—and which eannot always be effectually
guarded agelnst, of the grindstones flying or breaking,
thereby porhaps killing or seriously injuring all or a great
number of the men in the grinding room, the men knowing
that they are inhaling poison, and consoquently death, with
every broath they take, the particles of steel and of stone
ontoring into their lungs, aud sending them off the face of
the earth, at, In wany cases, o premature age,  This being
tho cuse with the wet grindors, how thon must it be with the
dry grinders, who huve not the sdvantage which the others
| enjoy of having muny of the deadly particles taken off by
[tho water?  Besides this, in the case of the wet grinders the
stone rotates Srom the workman, in the case of the dry
grinders, the stone rotates in the opposite direction, that is to

say Jull in their faces. We left the grinding wheel with feel-
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ings saddened by the reflection that the finelooking young
~men we had just seen employed, in full vigor of thelr youth
and gtrength, were dying by inchos,

The glazing or polishing room was the department next
visited, and our saw was handed to a workman, who lmme-
dintely proceedod to glaze and polish it,  This he did by
possing the saw over a wheel, in the same manner as the
grinder had done. The wheel is made of very hard wood,
and is placed in front of a stand or horse, upon which the
operator stands with his feet resting upon a description of
stirrup, the workman being, in fact, in the snme position ng
tho wet grinder. The wooden wheol being painted with o
glutinous substance, is covered with emory,

The saw is next taken to the finishing voom. Here at n
long table sat two or three females at work varnighing the
saw handles, while at different benches men were eutting the
handles ont of planks of wood. Wo may as well remark
here that the handles are made of several Kinds of wood,
common saws bearing beech-wood handles, and the best saws
generally having handles made of ebony or mahogany, The
gaw-handle maker taking a plank of beech wood, marked
with a pencil six or eight handles upon the wood, he next
with a small saw divided the wood into as many blocks, and
gradually, and with great care, cut these blocks, by aid of
the small saw, into the shape of snw handles; he then with u
file, filed every portion of the handle down to smoothness,
and passing it over to a womann who sat at the varnish table,
ghe covered it by means of a small brush with varnish, The
handle being then placed on a rack with a number of others,
was left to get dry.

e —————-—
Sewage FPurlfication,

During the past twelve months a series of experiments has
been carried on at the Ealing Sewage Works to test tho sys-
tem there adopted for the purification of the sewage of Eul-
ing. These experiments have been carried out by Mr. Jones,
the local surveyor, under the superintendence of Professor
Way, who, after paying more than thirty visits, has drawn up
o most favorable report, which was published by the Local
Board authorities on Saturday last. The sewage of Ealing
is dealt with by means of filter beds, of which the Professor
thus speaks: * These filter beds are, in my opinion, of very
great importance in carrying out any process of purificatien
of the sewage previous to its discharge into the Thames.
Without them it would be impossible, by the best precipi-
tants known, to clarify the sewage in the tank, for no matter
how perfect the system of precipitation may be, there is al-
ways some portion of flocculent matter which will not settle,
and which can only be removed by filtration. These filter
beds are an excellent feature of the Ealing Sewage Works,”
Speaking of the use of chemicals to precipitate the sewage,
the Professor says: “Beveral years since I expressed the
opinion that if to the system of filtration that of previous
precipitation were added, the Ealing works would be among
the most perfect, if not the most perfect, of their kind in the
country. Ihave seen nothing recently to- alter that opinion.
The precipitants employed are lime and a cheap salt of iron,
the latter made on the premises by a process suggested by
myself. With the lime is used a preparation of tar, but the
chief effect in the clarification of the sewage is undeniably
due to the lime and the iron salt. Slaked lime is mixed with
water and the tar compound, the lime is kept in suspension
in the water by air pumped into it by a small steam engine,
which is also used to pump water. The lime and tar com-
pound are added to tlie sewage as it enters the works. It
then passes to the tanks where the greater part of the sus-
pended matter is deposited. At the last of the sub-division
of the tanks, a solution of iron salt is allowed to flow into the
sewage water, and advantage is taken of a slight fall to move
a small water-wheel, which assists in the mixture of the iron
salt with the water. The water then passes by upward fil-
tration through two filter beds. It is not for & moment as-
serted that the effluent water at the Ealing works is pure,
and the only question is whether it is rendered so far free
from offensive matter as to allow of its discharge into the
Thames. Since July, 1869, I have visited the works more
than thirty times—two thirds of such visits being during the
past hot and dry summer. The state of the water has neces-
sarily varied with the more or less complete success of the
treatment employed during the experiments; but since the
system has been in good working order I have considered the
result to be very satisfactory. The effluent water, though
not absolutely bright, has only a faint milkiness, which a
more liberal use of chemicals would entirely remove, It is
free from smell, and samples that have been kept for wecks
have only in rare instances become offensive. I have no
doubt a moderate umount of attention will insure a uniform.-

ly good result.”
—~

The Effects of the Franco-Prussian War on Ine
dustry in the North Gorman States,

On entering Germany in August last the most unobservant
of travelers could hardly fail to be impressed with the fact
that war, for the time being, had become the first and almost
sole business of the nation, or, more properly, of the Confed-
erate Germanic States. In Rbenish and Northeastern Prussia
production seemed to have been in & great degree arrested ;
few civilisns were to be encountered, either upon the cars or
st the hotels; while the transportation of merchandise by
rail or boat, except for military purposes, was also apparently
entirely suspended, Private letters written as late as the
middle of October describe slso the same condition of uffiirs,
and make mention of the difficulty of even finding a black-
smith to shoe u horse in many of the German villages; with
the further incident that even the sextons had left their
churches snd gone to the actusl war districts in the capacity
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of Krankenstager, or hospital attendants, whose specinl duty
In talking care of the dead.

The oplnion of German suthorities, more competent to
Judge than o transdent observer, and since communicated to
the writer, has boon, however, to the effect that production s
not really interrupted by reason of the war in Germany, as o
whole, to n groator extent than 30 per cent; the interruption
bolng greatest In Prussda” proper, where the military con.
seription has beon the most extensive, and least in the allied
States, ns Saxony and Bavaria, where a smaller proportion of
the young, nble-bodied men are drawn into the army ; and in
the German States and “ freo cities ” which, like Nassan and
Frankfort, have been incorporated with Prussia gince 15806,
and whoere the Prussinn military laws have only been mude
applicable to those who have become of age since the date of
Incorporation,

Tho general offect of the interruption of industry in Ger-
many by rengon of the war muy bo inferred from the earnest
uppeals that have recontly been made to the charity of all
Germans in behalf of the working population of Rhenish
Prussin, Honover, Baden, and Hesse especinlly.  One of these
appenls brought to our notice, under date of September 28th,
usos tho followlng language:

“The towns in theso districts are erowded with helpless
women and children, coming in to beg for bread ; the fields
are loft untilled; the villages are swept clean of food ; while
the price of all the nocessaries of life have gone up three-
fold.”

At a period ag early as the last week in August the appear-
ance in every German city, town, or hamlet of considerable
numbers of men in nniform hobbling npon crutches, or with
their arms or heads bandanged, testified most eloquently to
the terrible results of the recent battles; while at the railway
stations, or in the vicinity of the rooms or buildings appro-
printed for use ug hospitals, the spectacle of women clad in
mourning or weeping bitterly was not by any means nnfre-
quent. There is also reason to believe, owing to the practice
of grouping the local or distriet conseriptions into companies,
battalions, or regiments, by themselves, that the almost en-
tire destruction in some instances of such military integrals
has been equivalent to the destruction of almost all the
young, able-bodied men of certain small towns and villages.
And as regards the comparative losses of the two armies, the
opinion expressed to the writer by numbers of Prussian offi-
cors who were wounded in the battles before Metz were
almost uniformly to the effect that the losses of the Prussians
were greater than those of the French, inasmuch as the for-
mer were nearly always the attacking party, while their

ings, hedges, or intrenchments.—Daoid A. Wells in Lippin-
colt's Magaaine.

— -+ —
Zinc asx a Roofing Material.

Hitherto our most available metallic roofing has in this
country been tinned iron plate—an article imported almost
entirely from Europe. In view of our extensive deposits of
zine, the subject of zinc as a roofing material is an important
one, and hence the following notes, which we take from the
London Builder, have a peculiar value:

“The use of zinc has rapidly increased in this country with-
in the nfemory of the present generation. In 1845 the annual
consumption was about 5,000 tuns, which had increased in
1860 to 25,000 tuns, or five-fold. Since then the progress has
been still more rapid, and the returns of one company alone
recently showed the figure of £45,000 as the gross of their
annual transactions in zinc, used solely for roofing in England
and the colories; and future years will probably show a still
greater increase if the arrangements now made to secure
“ good work * be carefully carried out.

“We should premise that throughout the continent its use
has been, and still is, more extensive. In Paris it is the lead-
ing material for roofs of every description. Wemay mention
as examples the newer portion of the Tuilleries, all the new
markets, nearly all the mansions of the new Boulevards, and
the Champs Elysees, dating as far back as 1830. Other places
thronghout Europe may be quoted to any extent, but we
think the above quite sufficient to prove that the material
has established itself us adapted for works of good charcter.

“The more extended use of zine, for roofs in this cduntry, to
which we at first alluded, dates from the year 1850, when the
Vielle Montagne Company, the largest manufactory of zine
in the world, instituted a special inquiry into the causes of
the failure of zinc here, which was conducted by Mr. James
Edmeston ; and the result was to show clearly that the faults
did not arise from the nature of the material itself, but from
the use of inferior quality in some instances, and improper
workmanship in others. In all cases where the zine was good
and the work properly done, it hus stood the test of time, re-
quiring neither painting nor repairs, and when of proper
thickness it«forms one of the most lasting matorinls for roof-
ing that can be employed.

* We may here point ont the causes of failure which are
to he avoided.

“ The first is the quality of the metal, which, when manu.
factured from inferior ore, containg certain other metals in
admixture with the zine, which, when exposed to atmospherie
influences, set up voltaie action, leading ultimately to the
destruction of the metal; this Kind of zine Is spotty and un.
even in color, und darker than the proper quality manufac
tured from the best ore, the calamine,

“The second cause of failure Is defective workmauship, us.

sion and contraction, using iron nails, or allowing the zine to
come in contact with iron orlime; in ¢ither case a destructive
chemieal action being the result.

“ As examples of work done in this country, we may no-

tice the cloisters of Canterbury Cathedrul covered twenty:

opponents, until routed, fought under cover or behind build-

ing the zine too thin, not allowing sufficient play for expan. |
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four years ngo, and which have not cost £5 for repuirs; the
Victoria Station, ten years sgo, now in a perfectly satisfactory
state; ns well ag many stations on different railways, and
many other buildings in England.

“In conelusion, we may notice the peculiar way in which
the atmosphers acts npon zine, Quoting from a report mads
to the Academy of Sciences by the Director of the Conserva
tore des Arts et Metiers:

“* It appears from actual oxperiment that the oxidation
proceeds for about four years, gradually diminishing after the
firat three months, and that it then hardens into & protecting
cont, email, of » dark-gray color, preserving the metal be-
neath from ayy further deterioration.

“ It becomes evident that ag a sheet of zine exposed to
the atmosphere for a series of years loses little or nothing of
its weight or thickness, and as its surface romains hard and
polished like enamel, it may fairly be deduced that the fol.
lowing years are not likely o oceasion any alteration, and
therefore zine will be in the same condition as bronze, which
is protacted by its pattine for ages”

“There has been, to some extent, a prejudice against zine
a8 a lasting material, but with the evidence before us, we
muy safely say that where it is of a proper deseription and
well laid, this is utterly unfounded. TIts lightoess and cheap-
ness will doubtless render its use more extensive, if only
necesgary precautions be taken.”

>+
Poker Plctures,

The carious productions known as poker pictures, or poker
drawings, have neither paint nor inlay, neither pressing nor
cutting. They are nothing but panels of wood in which dark
shadings have been produced by the application of red-hot
tools. Many school rooms, many country mansions, and some
churehes, arc in possession of specimens of this kind of art.
A Study of a Female head, a Tiger killing a Deer, the Tempta-
tion of Christ, Cornelins sending for St. Peter, the Savior
bearing the Cross, the Good Samaritan, the Head of a Rabbi,
Oliver Cromwell—these are among the subjects of such pic-
tures known to have been produced in this eccentric depart-
ment of art. Connoisseurs of poker pictures talk about Smith
of Skipton, Cranch of Axminster, Thompson of Wilts, and
Collis of Ireland, as artists of some note. About the begin-
ning of the present century, there was an exhibition of poker
pictures in London, comprising fifty-three specimens by a
Mrs. Nelson, and thirteen by Miss Nelson. The pictures
were, without any high-flown words, described as having
been “done on wood with hot pokers.” The scorching is
effected by any heated bar of iron; but in the best specimens
tools of variousshapes are used, to make some of the scorched
lines narrower and finer than others; the artist having, lit-
erally, many irons in the fire at once. The actual lines of the
device are first penciled or drawn; the scorching is to pro-
duce the shadows, the lighter tints being the result of hold-
ing the red-hot iron very close to the wood, but not quite
touching. If the ‘panel Las any strongly marked lines,
fibers, knots, eyes, curls, or other diversities of grain, the
artist sometimes avails himself of these to produce pictorial
effect, scorching around or near them, according to circum-
stances. In one instance s knot in the wood was made to

represent the eye in a portrait, by a few judicious touches of
the scorching-iron; while in another case carled lines or
grain-marks were made available to represent the furrows in

an old man's cheek.
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How to Make Hens Lay.

People would better understand this matter, says the
Country Gentleman, if they considered for s moment a hen
to be, as she is,a small steam engine, with an egglaying
attachment, and thus there must be a constant supply of
good feed and pure water to keop the engine and its attach.
ment up to its work. In addition to keeping before hens,
who have complete liberty, a constant supply of pure water,
summer and winter, | have found that during the cool and
cold weather of fall, winter, and spring, a dongh compounded
as follows, fed oue day and then intermitted for two days, to
produce excellent results: To threo gallons of boiling water
add one half an ounce of common salt, n teaspoonful of cay-
enne pepper, and four ounces of lard, Stir the mixture until
the pepper has imparted considerable of its strength to the
water. Meantime the salt will have been dissolved and the
lard melted. Then, while yet boiling hot, stir in a meal
mude of oats and corn, ground together in equal propars
tions, until a stiff mush is formed. Set away to cool down 0
a milk warmth, Before feeding taste to see that yon have
an overdose neither of salt nor pepper, and to prevent the
hens being imposed upon with s wixture not fit 1o be eaten,
The hen mush should not be more salt thaif to suit your own
taste, nor %0 hot with pepper that you could not swallow it,
were so much in your broth, Bewsre of too mueh salt, too
much lard, and tos much pepper; and beware, too, where tho
seazoning is not too high, of feeding this dough too long at a
time. Lot the hens be fed one day fully with it, then let it
boe omitted und the ordinary feed given two ,dlY'- and o on,
and the result will be found satisfuctory. Zake nofice—hens
fed this way will be a good deal less inclined to set than

when fed in the ordinary manner.

Tue new method of supplying water to the Continental
Hotel, in Philadelphia, by means of the artesinn well, has,
after o trial of seven weeks, proved satisfuctory, The well
is two hundred fect deep, one hundred and fifey.five of which
were bored through solid rock. The bore is eight inches in
dinmoter. Fifty thousand gallons of water can bo obtained
for use every day, Thocost for the work was three thousand
dollars. The water obtained is softer, purer, aud much
healthier, for both cooking snd drinking purposes. The uni-
form tewperature iy fifty-five degrees,
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s in Brick Machines and Brick Molds,

nstrato in eonnnction with the present article n brick
pine and & brick mold, by the employment of which, it is
PR

1. considerable s bo made apon the cost of
o, Foz ill and molding press,

(o8

2

' hiawat other power, as may be convenient.
dm l’E perspective view of the muchine; Fig, 2 n sec-
-mmmm 8, 4, and 5, details showing the
eanstraction of the mold.

A Tin welghted lover, pivoted at B to the side of the mud.
mill, and onnected to the stoek, ¢, of the follower, D, Fig. 2,
by n erank bolt or other devieo .

Fig. 1

\ el

o mudanill shaft, which shaft is propelled by the usu.
, or by
n

which will admit of the lever

.of u emnk shaft, mounted on

o top of the mill, and having

or erank arm, which is mised

o action of the cam, G, also

g the arm, Fand the weight-
od lever, A, and the follower, D,
st the time the arms on the lower
end of the mudanill shaft are in.
position to fill the mold box, and
allowing the whole armngement
10 fall at the proper time for press-
ing the bricks in the mold. This
simple movement automatically
effocts the pressing of the bricks.

The mold-bax carriage, H, is
mounted on a single strong beam,

1. having slides, J, mado of bent
dron Dars, attached to the under
side and fitted in grooved sup-
ports, K, made vertically adjust-
able for regulating the carringe
relatively to the bottom of the
mold.

The carringe is moved back and
forth by the oscillating shaft, L,
and hand lever, M, in the ordi-
nary way. N ixa short lever pivoted to the front end of the
carringe 50 that the short end will project upward in advance
of the brick mold, and the longer arm hangs down so as to
be arrested by a stop just before the termination of the in.
wand movement of the earriage, whereby the short end will
be forced against the mold box and clamped firmly against
the plate, O, or other part of the mill to hold it while filling

The forward movement of the carriage releases the lever from
the stop, so that the mold box may be drawn off the front
over the short end of the lever, which will be turned down
by the box.

Fig. 4 i=2 plan view of a portion of the mold box; Fig. 8 is
& longitudinal section of the same, and Fig. 5 a partial side
elevation. -

The end pieces, A, of the mold are pivoted
to the side pieces, B, near the bottom, C, or to
the bottom itself, so as to swing outward, to
release the pressed bricks when the mold is
turned bottom up for discharging them, and the
side pieces are also capable of swinging out-
ward. For closing the ends and sides and hold-
ing them closed, pawls, D, are employed, piv-
oted near the edge and next the ends, A, of the
mold, so that when the mold is right side np
and held in the hands by the outside edges of
the handles, the latter will turn on the pivots
and cause the metal tappets, E, Fig. 3, placed on
the inner edges, tobear against the plates, F, on
the ends, A, and thos close the ends; and the
crank arms, G, Fig. 4, will be forced down on
inclines formed on the side pieces, thus forcing
them together.

By this arrangement algo the handles will be
turned to release the ends, A, and sides, when
the molds are turned bottom up and held so that at the
time it is required to discharge the bricks they will be re
leased from the friction on the ends and sides and escape more
easily than if the ends and sides are immovable,

Patented, through the Scientific American Patent Agency,
Nov. 20, 1870, by 8. H. Taylor, assignor to himself and Le
Grand Parker, cither of whom address for further informa.
tion, st Jacksonville, 111,

T — s —
Rope Coffec and Spring-saw IBeans.

A city paper says that Minnie Lee, s nice-looking young
womun, residing at No, 128 West Tenth sireet recently ap-
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James Thompeon, & notorious and desperate burglar, now
awniting trial at the General Sessions.  She had & dinner pail
in hor hand, containing coffee, and a Inrge dish containing
baked beans, which sho pretended to have brought for the
prisoner. The woman scted in a nervous manner, and o at.
trcted the attention of the keeper, and he proceeded to ox.
amine the pail, finding it made with s false bottom, which
was filled by a coll of ropo fully thirty feot Jong, and neatly
covered by hot coffee.  Minnie was at once arrosted, and the
‘ool oconpied closely examined, the search belng rewnrded
by the discavery of two old knife blados, o patent Jointed

plied for admission to the Tombs prison in order 10 visit

gtoel Jimmy, and o conplo of roughly-mnde spring snws, in.
Ny.2
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TAYLOR'S BRICK MACHINE.

tended to gever iron bars, When the prisoner was nrraigned
before Justice Dowling, at the Tombs Police Court, she was
fully committed for trinl, in default of $1,000 bail. After
Minnie was removed to a cell the plate of beans was exam.-
ined and found to contain a handsomely-made spring saw
handle, o small steel wedge, and ten or twelve beautifal
watch-spring saws, With all of these tools, had he obtained
possession of them, Thompson would have found no difficulty
in escaping from his cell, and probably from the prison, dur-
ing the night.

— - —
IMPROVEMENT IN WATER WHEELS

Our engraving shows an improved water wheel, invented
by John C. Trullinger, of Oswego, Oregon, and patented by
him, Feb. 11, 1868, The wheel is to be used both as a per-
pendicular and horizontal wheel. The wheel upon a horizon-
tal shaft in the cases is set on the floor of the penstock, and
the apertures cut in the floor for the escape of the water from
the cases. The water is admitted to the buckets of the
wheel through apertures of stationary guides, by gates, which
are moved and adjusted by means of a series of levers, at-
tached to the base of & movable ring. The direction given
to the water by the guides causes it to impinge against the
fore part of the buckets at the greatest dinmeter of the
wheel, and, by means of the peculiar curve of the bucketsin

discharging, reacts upon the outer edge of the buckets and
greatest diameter of the wheel, so that, it is claimed, the
l smallest quantity of water is used with as great  percentage
| of power as the largest quantity,

[Janvary 7, 1871,

In & letter from Gotha, dated the 15t of October, Dr. Potor.
mann thus sums up the results of the expedition ;

“ e rosults and succossos of the second German North
Polar expedition aro manifold in character, and relate to
various branches of seience; they prove the approachability
of Fast Greonland in high Iatitudes; s comparative fullness
of animal and vegetable life in the interior of the land, the
oxistonce of beds of brown coal, navigable fjordes, going
deop Into the country, immense mountaing, as high as four-
teon thonsand feet, and for these latitudes a not unfavor-
ablo temperature,

# An the principal results may be assumed, that with this
expedition & new path to the
final exploration of the North
Polar regions is opened, new
ground trodden, a new direction
tnken, and a new basis won.
From the lands lying nearest
to Fast Greonland, for example,
the west const of Spitzbergen
and Greenland, selentific circles
had long Inrge na-
tural  selentific collections of
evory deseription, which have
glven of late years Important
insight, eapecinlly in rogard to
the geology nnd history of our
onrth; it is ensy at any time
to bring whole ship-londs of col-
lections relating to these de-
partments to Europe ; but it was
not so with East Greenland, this
extended ris-d-vis of our quarter
of the globe, Of this hitherto
almost unknown, scientifically,
groat distriet, overy exploration,
every collection—overy single
petrification for example—is of
especial value toward filling up
the knowledge of our earth;
Ober-Lientenant Payer gathered
on his various land excursions
in Bast Greenland not less than
twenty boxes of geological specimens, among them being many
petrifiontions,  With his theodolite he ascended up as high as
seven thousand feet, accompanied by Dr. Copeland and Peter
Ellinger. No other land possesses such magnificent charac-
teristics, navigable fjordes, with a high temperature of water
and air, immense mountains rising to a hight of fourteen thou-
sand feet, great herds of musk-oxen and reindeer, etc., as
Greenland,

“That & German expedition of discovery, fitted out from
voluntary contributions from prince and people, has here
opened up the way to the Pole, will bring imperishable fame
to Germany. For more than five years great exertions have
been made in England, France, and America to set afoot a
scientific expedition for the exploration of the Central Arctic
regions. Germany, however, has gone first into actual duty,
and has achieved already great results.”

i
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Sewing Machines,

The number of theso machines made by twelve principal
companies during the past year amounted to 320,669, which,
at the average price of a first class machine, say $75, aggre-
gated total; $24050,170. The first class American sewing
machine is to be found in all quarters of the world, and the
supply comes principally from this city and Boston. There
are many cheap machines which are sold all the way from
two to twenty dollars, which are not counted in these figures;
also many cheap imitations of the best American machines

manufactured in England and on the Continent which are’

sold as of American make. Germany, in particular, doesa
very large business of this kind, Hamburg having no less
than six large factories running, and finding a
market principally in Russia, with which
country we have comparatively little direct
trade. Notwithstanding this competition, the
machines sent from this country command
high prices abroad, on account of excellence
in workmanship and finish, and are exported

When the wheol s sot upon u perpendicular shaft, the wa-
ter in admitted by meany of n gaterig in the same manner as
when the wheel 15 on a horizontal shnft, and impinges upon
the butket and reacts in the same manner, but discharges
down through & lowor case, and up over and down through
the conter of the wheol

The wheel is suspended by means
of u hoop and hab, which ix attached to the upper portion of
the wheel, and rests upon stop in the lower case, The
hoop and hub are Ineloged by tho uppoer case,  The wheel
belng sospended by menns of the Loop snd hub, hns no arms,
and the water which dischinrgos over the top and through the

conter of the wheel mocts with no obstructions.

in large numbers annuslly. All'of the largest
manufacturers have sgencies in the principal
cities of Europe, and receive large orders from
abroad by nearly every steamer, The largest
number made by wny one concern in n year
was 80,781, Notwithstanding the large amount
of work which ean be done by thomfingvninua
contrivances, which used to be done entirely
by hand, there geems to be no diminution of
hand work in many branches of business. As
the cost of manufacturing good machines va-
ries from §1250 to §60, and the prices at which
they are sold range from $00 to $850, the
profits of the business are enormous.
N — 4 I A — e

TR AMERICAN Drsenr—R, 8. Blliott, Industrinl Agont of
the Kansas and Pacific Ruflroad, reports upon extensive ex-
periments to cultivate the goil of the great plain, or American
desert, along that road, Irrigation was dispensed with, and
success iy clnimed, the result being thus summurized ; Forosts
can bo established in all parts of the plains, oven without ar-
tificial irrigation, Much decper plowing will' be required
than for winter graing or forage plants. The most rupid
growers are the best troos for first planting,  Planting seeds
i8 better than to transplant young trees.
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PERPETUAL MOTION,

NUMBER VI,

In 1865, Herman Leonhardt, of St. Gall, Switzerlond, in-
vented a new motive-power engine, which ho thas deseribos:

1 avail myself of the property of bodies or objects of
certain specifi¢ gravity when immersed in o fluid of o greator
specific gravity to rise or ascend to the surfnce of such fluld,
This buoyancy represents a greator or losser force or power
necording to the greater or lesser difforence betweon the spe-
cific gravity of the object aud that of the fluld, and the sizo
of or the displacement caused in the fluid by such object, In
ordor to make the said objects, which I will call flonts (soe
Fig. 13), ns light as possible, and yot strong enough to rosist
the pressure of the water, I construct them of thin sheet mot-
al, andin preference, in the form of tubes or hollow cylinders
with fint ends, A numbor or series of these eylindors placed
horlzontally parallel to each other, aro hinged or linked to-
gother in o similar manner as the buckets of a chaln pump ;
this chain of floats is paesed over two sets of pulleys or disks
fixed to two horizontal ghafts, the one placed vertically aboye
the other, the said pulloys boing formed to guit the dinmoter
of the floats, One half of this chaln of floats passes through
the center of the tank holding the water or other fluid, and
tho othor hnlf passes outside the tank through the air. The
flonts, when in motion, enter through the bottom of the tank,
in the manner hereafter deseribed, and rise up by their buoy-
ancy through the wator; they then pass round the top pulley,
descend outside the tank, and passing over the bottom pulley,
again enter the tank, and o0 on, If cylindrical floats are used,
ns described. they are fixed on the connecting links half a di-
ameter or more apart from each other; therefore supposing
the floats to be fifty centimoters in diameter they would be
placed twenty-five contimeters apart,

“ Now the principal part of my Invention consists in reliey.
ing the floats, when entering through the bottom of the tank,
of the pressure of the water column, which pressure, if not
removed or nentralized, would render the rising of the floats
in the water impossible, and prevent the machine from act-
ing. The manner in which the floats are relieved from the
pressure of the water column when entering the tank is a8
follows: On the bottom of the tank I form an entrance cham-
ber for the said floats of a depth equal to the diameter of a
float ; the bottom of the chamber and its top are each pro-
vided with double slides which open and close as the flonts
enter and leave the chamber, Suppoging the floats to be in
motion, and one of them to have arrived in the center of the
chamber, a lever actuated by the moving floats or by the re-
volving float pulley or disk, will cause the top or egress slides
of the chamber to open in the same measure ns the float rises;
this slide, acting through another lever, will, at the same
time, open n slide or valve in the side of the chamber and
admit water into it, thereby bringing the water in the tank
and in the chamber into equilibrium, When one half of the
float has passed through the top or egress slide, the next float
will have arrived at the bottom or ingress slide, which latter
will mow open in proportion to the rise of the float. The

egress slide will close in the same measure and at the same

time shut off the communication between the tank and the
Fis. 18

chamber, which was
necessary for estab-
lishing the equilit-
rium. At this junc-
ture other wvalves
connecting the cham-
ber with pipes lead-
ing to the top of the
tank are opened, and
the water in the
chamber, which
would be detrimen.
tal to the further rise
of theentering float is
withdrawn through
theso pipes, which 1
will eall return pipes,
by suction, and al-
lowed to flow back
into the tank above
the water lovel ; this
suction is  effected
through the follow-
ing arrangement :—
That portion of the
top of the tank where
the floats leave the
water is open, but
the other portion of
it is covered, and n
partition dividing it
from the open por-
tion is made to dip
into the water to
some depth, there
by rendering it a
hermetically closed
chamber, and the
abhoveamentioned  re-
turn pipes open at a
certain hight above
the waterdine Into it, This chamber T eall the vacuum chinm
ber, because previous to starting the machine o vacuum or #
partial yacuum must be formed in it and sfterwards main
taloed us long as the mochine s to continuo in operation,
Pho alr 15 exhansted from the chamber by meaus of an air
pup driven by the machine, but arranged for driving by
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hand for the purpose of starting the machine, By forming
this vaenumn the origlonl water level in the tank will be dis
furbed, the water level being vaiged in the vacnum chambor
nnd lowered to a corresponding extent in the open part of the
tank,  Supposing the tank to be of n hight to hold six flonts
1,2, 8, 4,5, and 6, 1 being the one anbove deseribed, ag enter.
Ing the admission chamber, it is clear that ns 6 leaves the
witor, the water lovel in the open part of the tank will bo
lowered in proportion to the displacement previously caused
by 6, and the water lovel in the vaeunm ehamboer being there
by lkowliso lowerad, it will eause a suction or drawing up of
water in the return pipes, equal in quantity to the amonnt of
water displaced in the enteance chamber by the entering float,
L. The water sucked up through the return pipes will flow

Fio 1°

over intothe vacuum chamber and distribute itseif in the
water of the tank. The ingress*and egress slides of the en-
trance chamber are furnished with linings or packing of felt
previously boiled in oil for insuring a water-tight fit against
the floats without much friction, and the flat ends of the floats
likewise pass between sheets of felt previously boiled in oil
and pressed against the flat ends by flated rollers. The air
pump is maintained in operation in order to remove the trifling
quantity of atmospheric air adhering to and introduced into
the tank by the entering floats, T'he motion communicated
by the rising floats to the float pulleys or disks and shafts, is
further transmitted by means of belts or other gearing, in the
manner usual with other motive-power engines,

“The details of arrangement and construction of my new
motive-poyer engine may be altered or varied, but the main
features of my invention consist in relieving the floats,
when entering the tank, of the pressure of the water column
by means of a vacuum chamber and parts connected there-
with, as described, or their equivalents.”

Only about a year since the London Mining Jowrnal de-
scribed a machine, patented in England, the essential featurcs
of which did not differ from those of Leonhardt ; and what is
more, expressed a favorable opinion of it.

We have received several letters with diagrams of * por-
petual-motion machines” from correspondents, one of which
we will herewith present, and defer others for future articles.

Fig. 14 is a diagram sent us by F. G. Woodward, whose ad-
dress was not given in his letter.

The writer says : “It consists of a stand, A, two idler pul-
leys, C, between which a hollow cylindrical ring, suspended
in the manner shown, is expected to revolve in the direction
indicated by the arrows.” The only difficulty about it iy, that
it will not work, though it looks plausible enough,

P T A e
THE HAIL-STORM OF JUNE 20, 1870,

This remarkable storm swept along a path about thirty
miles wide, and extending from Troy, N. Y., to Bangor, Me.,
though it was not everywhere accompanied by hall,

My point of observation was in Northampton, Mass,, which
was in the central line of the storm.

At sunrise the atmosphere was obscured by fog, which was
partinlly dispersed at a later hour, The day was sultry. At
noon the thermometer indicated 88° in the shade, At 8 ¢, M.
a vast mass of dark-green cloud rolled up from the N, W,
while Interal currents scomed to set in, forcing the clonds at
first into confusion, but afterwards into a well.defined vortex,
or spout. The electrical detonations were frequent and sharp.
No rain preeeded the hail, though it fell copiously after s
fow minutes, The first hailstones were about one Inch in
Mdameter, and scemed to full from a greater hight, and with
The Iatter
were probably nesrer the center of the vortex, nod so had
their downward motion restrained by that which was Iaternl
The first that fell were, most of them, on striking the ground,
instantly buried out of sight, If they struck on a rocky sur.
fuce they were dashed in pleces, or else robounded to acon-
siderable hight in the air.
driven by a corresponding force, nothing could have survived
tholr nssault. The smaller hail-stones were gonerally flat
tened spheros, thongh sometimes in rudo stellar form, g, 1,
But the largest ones were symmotrical ovolds; enoli helng
surmounted, howover, by & roughencd crown, Flg, 8. The
dimensions and weight of three specimoens are given, with
such nccuracy ns could be secured by the means at lund

more force, than those that foll subsequently.

Had their Inrger succossors been

These are but smmples of thousands that fell till the earth

)

wiit covered with 1o,  The first was, in long diameter, 34

inchen; short dinmoeter, 21 inches; weight, 7 ounces, The
socond was 8§ inches by 2%, weight, 8 ounces, The third
wis 4 inchey by 23 ; weight, 10 ounces. This monster, a foot
: 347 X 23"

I'ra, 1, Fio. 2.
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in clrcumforence, did not entirely melt awny for six hours
ufter it fell! The ice in all the hail-stones was peculinrly
hard and compact, Interesting stroctornl peenlinrition were
noted, Hail-stones of stellar form were always transparent
and homogeneous, The spheroids were covered with an
opaque conting, and had likewise an opaque eenter. On be-
ing bisected some of them showed o radinted structore, the
alternate rays being white and clear, Fig, 3, The largest hail-
stones had an axis of white ice, half an inch in dismeter,
Frg. 8. 2" diam, Fra, 4, :g*"xg_{“'

around which the alternate layers were arranged in spiral
convolutions, Fig. 4. The most common form was in concen-
tric layers, like the coats of an onion, still alternating opaque
and transparent; but the edges were finely serrated, like the
stripes in some species of agate, Fig. 5, In one hail-stone 1
3" diam. counted thirteon of these lay-
ers, Indicating that it had
passed through as many stra-
ta of snowy and vaporous
cloud.

Aftera lull in the storm, for
half an hour, there was o sec.
ond fall of hail, but much
lighter than the first.

The damage done by such =
war of the clements cannot
easily be ascertained. Vegeta-
tion suffered greatly. In some
cases men and animals were
wounded. The iey missiles
not only broke thousands of panes of glass, but also in many
instances the window-blinds and sash, In a few cases weath-
er-worn house roofs were pierced.—Ree. Horace €. Hovey,
M. A., in the American Journal of Science.

_— —> —_—
IMPLEMENT FOR GRINDING VALVES.

This device was invented to supply an easy method of re-

grinding the Peet valve.
The valve is an extreme-
Iy efficient one, and has
achieved, we are glad to
say, great popularity, It
is now extensively used
both in this country and
in Earope. The greatdu-
rability of the valve ren.
ders  regrinding seldom
necessary, but when this
operation is required the
instrument under consid.
eration supplies a very
simple and ready means
for nccomplishing the de-
sired object.

It consists of a pair of
steel disks, A, made par-
allel like the valve disks,
provided with sermated
cutters upon their outer
surfaces, Their interior
surfaces are provided with
wedgeshaped cavities, B,
and the thread, C. The
stem, D, is made with &
scrow, E, corresponding
to the thread, O, in the
disks, The conical wedge,
P, is fitted to the cavi.
ties, B. :

By removing the bonnes
trom the valve body, and
lrl‘dng the stem in n.PO-
sition in the disks, the
grinder may be slipped
into the valve body. A
alight turn of the stem
drives the wedge forward
und  forees the cutters
firmly against tho soats, A rooking motion of the stem
will then polish down the valve seats to a perfect Juint,

The valvo disks are readily ground by plaging a piece of
fine emery cloth on n ploce of planed iron and rubbing the .

Fic. 5.
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disk faco on it untilit i perfoet. The “ Peet™ valve 18 not
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tqtlndh‘. ns i d:oeue with the globe valve,
- bo safely way fimes.

co of the Pect Valve Company is at 152 Hampden
on, Maas,, whore usors of the valve may obtain

! mmmmm
Covrespondence.

e Blorgare not responsidle Jor tAs npivions expressed by their Cor-

spiritualism and Sclence.

Messns, Epimors =The article under this heading, pago 860.
Vol. XXI11., is cortainly well intonded, serving to provent per-
sons of feeble mind from being deluded into mischievons no-
tions of spiritunl intercoursy with departed beings, the basis
of which is fallaclons. Unless qualified, however, the said
article s apt to coufirm an orror in another direction—an er-
ror which we find only too frequent. In proving tho fallacy
 the theory of spiritualism (as spirit manifestations, ete.)
enomens of a quito different nature, having no connection
whatever with the delusive theory—and which, by the way,
are as stubborn facts as the growth of organism from the
gorm, or, indowd, nearly all animal function that at present
bafiles explaation—are classed under the same head, and, by
implication, their existence is attempted to be disproved, for
the reason that they are beyond explanation in the present
state of scientific knowledge. We should, however, rememn-
ber that we know absolutely nothing of many things, but
that they take place, and only under certain conditions. The
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tific explanation. Thore is not the slightest necessity of mak-
ing o mystery of them. Those who are “ nutural clairvoy-
unts " are fit subjects for the care of o physiclan, and when
they neglect the warnings of nature they are cortain, sooner
or Inter, to domand medical trentment when it is generally
too late.  Mosmdrism servod ono good purpose, and that wos
to call tho attention of scientific men to the possibility of por.
forming surgical operations while the patient was insensible,
Some of our older readers will remembor that this was one
of the strongest claims of the earliost ndvocates of mesmeric
doctrines, The iden was at once seized upon as important,
and in the course of researches on the subject, othor was sug-
gested as an anosthetio agent.  Afterwards, chiloroform and
nitrous oxide wore employed, and in July, 186, a new moth.
od of producing the hypnotic state was discovered in the hy-
drate of eloral, o medicine now largely employed for the
purpose, and far more rational and effective than the laying
on of hands, go popular twenty-five years ago.

Mesmerism, or bypnotism, is o subject for the physiologist
to study ; other persons had better let it alone.—Eps,

e — A ——
Poeviation of the Plummet,

Messrs. EDITORS :—The SBOIEXTIFIC AMERICAN for October
29, 1870, contains an editorial under the caption of “ Central
Shaft—Hoosac Tunnel” In that article you gave a Iucid
explanation of some of the difficulties the engineer would
have to cantend with when he made an attempt to lay down
the line on the bottom of the shaft, but you forgot to mention
one dificulty of considerable importance—yon said nothing
about the deviation of the plummets toward that side of the

MMm‘hm&mgmﬂyd&Mn.ﬁmmm‘h“mtm“w. That the

mwesmerism, or animal maguetism, the powerful infinence of
the will of one individual upon the other, the trance pro-
duced, & more or less genuine clairvoyance, ete.  That these
conditions can be and are induced. no candid investigator in
our time will deny ; and that they are taken advantage of for
doception is no reason to deny their genuineness under the
proper conditions. Remember, there is nothing so noble that
cannot be mbused, or bo made the guise for unworthy mo-
tives or actions. Love and the religious sentiment may be
accopted as the most elovated conceptions which the human
mwind is capable of entertaining, and admitted that they are
oftencr perverted to base purposes than to good, we cannot
donounce them as delusions, or humbug. That by the power-
ful will of the operator the whole system of another individ-
ual, bodily fanctions as well as those of the mind, may be
controlled, was probably known and made use of among the
first societies of men, They found that ills could be cured,
insensibility to pain produced, and a trance, in which the mind
appears to be to o greater or less extent liberated from the
fetters of the body, the veil mised from an inner vision or
porception, which penetrates through solid extrancous matter
#s through thin air; in fact, matter, distance, or time, ceases
to interfere with a perception by which the mind places itself
in communication with everything withont and within. Ad-
mitted that the cases are rare in which the mind, while in
such condition, is not influenced by the minds of surrounding
individuals, nor by its own individual constitutional peculiar.
ities, trainings, or aims. Finally, the faculty of giving ut-
terance about objects or facts perceived, may be imporfect.
But the rarity of a more complete state of the kind explained
shoald not carry us so far as to deny the phenomenon itself.
Prof. Gregory Ersdale and other investigstors testify to the
facts, thongh they fail to give an explanation for them.

It scems, however, a part of commoan human credulity to
receive the rambling utterances of individuals in the state of
trancs, in 2 mood which favors deception, and, awe-struck, to
connect them with communications from another world—in.
stance the oracles of nucleat and modern times, There Is little
disposition in general, or ability to examine if the condition
is genuine, or unintentional, or purposely fictitious. And
granted genuine, the utterances cannot be implicitly relied
upon, because we are unable to detect to what extent the in.
dividual is influenced by the minds of others, by surrounding
objects, or by its own individual constitution. This whole
subject, moreover, is one too generally avoided by profound
investigators, for the reason that they fear association with
professional cheats and doceivers, or that they fail to recog-
nize a tangible basis to start from, on which to build a systom,
The conserqquencs is, that the phenomena are viewed with dis
trust and ignored, if not actually repudiated. In this man

plummets will lean toward that side is & foregone conclu-
sion, Dr. Maskelyne's celebrated experiment with the
plummet near Mount Schehallien, in Wales, having removed
the subject beyond the pale of controversy.

To ascertain the amount of deviation I would suggest the
following expedient :

With a No. 9 iron wire carry the surface line ncross the
mouth of the shaft. Erect a thirty-foot pole upon either side
of the shaft—their bases upon the surface lino, Stretch
another wire ncross the mouth of the shaft from the top of
the poles. Suspend plummets from the upper wire, and by
means of guys attached to the poles strain the points of the
plummets exactly over the lower wire. Make all secure,
and go below, taking with you two photographic cameras, so
modified as will enable negatives to be taken of the zenith,
Place one on either side of the bottom of the shaft, perfectly
lovel, and on the tunnel line as established by the plummets.
Of course there must bo a line cut upon the back of the glass
negative, and that cut line must cover the line of tunnel as
established by the plummets. Photograph tho wires over-
head, and when the negatives are finished hold them be-
tween your eyes and a strong light. Unless I am very much
mistaken, the photograph of the wires will appear like a thin
wedge laid across the cut line at an acute angle, the apex
pointing towards the center of the shaft. The righthand
plane of one wedge should, if extended, form the Teft-hand
plane of the opposite wedge., The base of the wedges will
gshow how much the tunnel line is out of truth. Photo-
graphs showing a clean single wire directly over the cut line
will indicate that the true line for the tunnel has been
found. Compare the true line with their other and their differ-
ence is the amount of plammet deviation.

Perhaps there will be three objections made to the fore-
going method :

1st. The test requires too much nicety and perfection of
workmanship.

2d. The shaft is too dark.

2d. The wires are too small,

As to the first, I reply that any method must be extremely
nice, and the workmnnship of the very best,

As to the second, the shaft may be dark so long as the
wires remain in the light,

As to the third, it is untenable, In my possession there is
a photograph on card-board showing the stem of an oak leaf
which was 820 foot distant from the camers,

New York city, R, B. 8.

e — s ———
Polsonous KEffects of Beosstings«==A Proventive.

Messns, Eprrons:—The poisonous effects of » beesting

can be prevented, or at least considerably mitigated, by pass-

ner, however, as we have seen in other branches of seionce,
nothing is cleared up; the darkness remains, and under cloak |
of it cheats and impostors play their nefarions game, ‘

Let us have light on this subject, if attainable, by starting |
from what we know of the working of the mind, and pro '
gressively learn what the mind may be capable of. i

New York city. RH |

:

[The whole sabject of mesmerism was investigated by Dr. |
James Braid, of Manchester, England, in 1842, and his re- |
searches lead to the diseovery of hypnotism, to which this olnss
of phenomena can now be referred.  There i no doult abont
the partial sleep of certain facultios, while othors uro wide
swake; and Dr, Hammond, of New York, gives romarkable
Instances from his own practice, The peeuliar condition of
nervous sleep, called hypnotie, which is produced in cortain
people by their fixedly gazing at an object, I8 entirely a sub
Jeetive phenomenon, and does not depend upon any extarnal
force, electrieal, magnetio, or nervous, coming from another
person. but, under proper conditions, arises spontancously,
Just like ordinary sloop, Some persons, as Dr, Hammond re-
lates, pass Into the hypuotic state of their own aeccord, and |
with the utmost readiness, and are * nataral elairvoyanta,” or |
» spiritual medinms,”

Unzonscious cerebration has been a subject of study for a
Jong time, snd most of the phenomena are capable of scien- |

ing over it the pipe of an ordinary trunk key.

The reason is obvious. The pipeacting as an annular com-
press cloge to the puncture, forees the poison out, Could not
this simple process be extended in its appliestion to the bites
of serpents and rabid dogs? The absorption and spread of
the virus might thus be prevented, or at least retarded, until
& physician conld arrive with & more effective remedy.,

Albany, N. Y. ANTIDOTE.
| — e W—
Glase Cutting,

Messns, Eprrons .- —The glazier's diamond Is an nngle of
erystal, the extremo point of which may bo regarded as o
single atom, which, when pressod upon the glasw, nets like o
wedge, entering between two particles of glass and producing
a minute fracture,  When drawn over the glams it prodaces

| an Infinite number of minute fractures, extending somotimes

quite through the glass, A sharp point of iron or lead will
not cut glams bocanse It is too soft, The extreme point or
atom yields when prossed upon the gluss, nllowing two or
more atomn to tonch the glass, which net no longer as o
wedgo, but us w welght, sud If wufficient foree bo applied, a
large and irregular fractare will result,

A sharp point of hardened stool will cut glass nearly ay
well us a diamond. Take an old wornout three-cornered
file, grind the end to n threecornered point, heat It red
hot, and jmumediately plunge it Iuto a mixtare of spow and
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galt, Retonch it on the stone to remove the scale, and it Is
ready for uso. If rightly done it will give very good matis.
faction. In using it lold the file nearly perpoglwht,
slightly inclined forward, and with a gentlo presedye draw
it rapldly over the glass without changing its inclination to
tho surface, In cutting thick gluss it 1s safer to cig on both
gidos before attempting to separate the ploces, but glusy
mny bo cut with the grentest facility. When the point be-
comes dull from use it will produce only a ragged surface—

geratch—but will not cut. R then needs regrinding. A sin.
gle turn of the stono is sufficient to put it into working order

1 find such o glass cutter very serviceable for preparing
glnes for honey boxes and for various other purposes.

J. H. P.
el W—
Mow to Prove a Millstone Level,

Mgessng, Borrons:—I think the writer of the article in &
recent number of the SCIENTIFIC AMBRICAN, headed “ How
to Prove a Millstone Level,” is in error. Suppose the bed.
stone to be level, and the spindle trammed to it; put on the
runner, raise it from the bedstone, and set the runner in
motion. Now tho runner may be out of balance, if so it will
click on the bedstone.  Will this prove the bedstone is not
level ¥

Again, the writer says another way to make the stones come
evenly together is to move the bottom of the spindle from the
lowest side of the bed stone, If the runner was fastened on
the spindle, 8o as to have no play on the top of the spindle,
this would be correct. But at present the irons in millstones
are so armanged as to allow the runner to balance and play on
the top of the spindle, so that inclining the top of the spindle by
moving the foot of the same in an opposite direction, would
not incline the runner. If it would, there would be no real
need of leveling the bedstone.

I will now give you my plan to level a millstone, Procure
a spirit level that is true. But hew shall its truth be tested ?
Engily enough, Lay it on your proof staff, or red staff, if you
have no proof staff.  Now bring the staff to an approximate
level, and change ends with the level, and if it shows the
same each way it is true. If it is not true, plane eff the bot-
tom of the level, or paste paper on one end at the bottom of
the level, until both ends show alike.

Having the bedstone in good face, proceed to level it. The
level being true, the stone leveled by it will be true,and will
need no proving, Now tram the spindle to it, put on the
runner, and set it in motion. The spindle being tight in the
step and bush, if the runner ticks on the bedstone, it will not
prove the bedstone is not level, but it wiZ prove that the irons
are not properly fitted, or the runner is out of balance, or
both.

Grand Haven, Mich, THOMAS BRADPIELD.

—— e e —
Sounds Produced by Telegraph Wires.

Messns. Eprtors:—Having frequently noticed the hum.
ming from telegraph poles alluded to by F. P. Dodge, In &
recent issue of the SCIENTIFIC AMERICAN, I have no hesita.
tion in nssigning said humming to the action of the wind.
The telegraph wire forms an Eolian harp, of which the wind
is the motor, the wire string the vibrating body, and the
poles suspending the wire regulate the tension upon which
its pitch depends,

To sccount for special intensity of sound from a particular
pole, a varioty of causes may operate and contribute either
singly or together. These may be the near presence of w
good conductor, as a board fence, & sewer, or covered ditch, or
a firm foundation for the pole itself, the adjoining length of
wire being exposed to a particular blast or current,

A wire stretched at a certain tension, between unyielding
bearing points, and vibrated by the same force, whether
plucked or continuous, will give out the same tone. But
when the force !n variable, a8 a wind curront, not only of
changing velocity, but of different densitios and velocities at
different parts of the string, and the poles or bearing points
yield under the changing stress, the wire gives out a ground
tone, which rises and falls in accordance with the variability
of motor and materisls. Add to this tono the higher ones
resulting from the string breaking into smaller divisions of
vibrating length, and there results the peculiarly wild and
uncultivated whining of the Eolian harp, which represents
musically all that is uneagy, weak, and miserable,

Professor Tyndall's work “ On Sound " gives with admira-
ble clearness a full review of vibrating bodies, whether cords,
rods, plates, or pipes.

Washington, D, C. C. W, Cuarxax,

he Tissinsippl dge at St, Louls,

Messns, EDrtons :—You have recontly had several articlos
in regard to the progress of the groat bridge ncross the Mis-
srgippl at this place, Difficultion ungeen, or, rather, unexs
pected, which presentod thempolves in the sinking of the
two channol piers, have been guarded sgainst more effectu.
ully in the detalls and machinery of the abutment eaisson,
with tho happlest results so far, Although this pler is much
largor and must go much deeper than the east pier, the
Armigoments are so complete that the engineer experionces
no anxioty about the abutment belog safely placed on the
bed rock of the Misslssippi without nccldent of any kind,
The rate of ity descont during the last three weeks has aver
aged ninotoen inches por day, thirty inches being the greatest
day’s work in that timo, The masons have boen laying stone
night and day, vight traveling hydraulio purchases being
used to supply the stono and mortar to them. The rute of
descent named involves the laying of about 100 cubie yards of
stone por day of 20 hours. The penetmtion of the pier is
pow 43 feet 0 lnches below the surface of the river, 57 feet
still lnterveulng between it and the bed rock,
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Iast three days, owing to extromo cold weather and the river

being gorged with ice. The front of the pier stands out in |
the river about 100 feet from the Hlinois shore, and the der- |
rick pontoon or harge about 40 foot further. On this bargo

are 6 largo steam boilors, 4 or & flues cach, about 26 feot long
and 44 inches in dinmeter, 2 stenm engines deiving air pumps,
2 ditto driving traveling purchases, 8 deiving hydraulic s,
8§ hydraulie lifting jacks for holsting stone, b large Cameron
stenm pumps to drive sand pumps, bosides smaller ones for
each battery of boilers (four in all), In fuct this barge, . B.
Allen, is loaded down with a procious freight of most valu
able machinery, and should sho sink it wonld cause pgroat
trouble. To prevent this she is thoroughly bulkheaded into
vight water-tight compartments, and o strong ico apron hns
been established above her to deflect and break ap the leo as it
comes down, This is now running so heavily us to thorough.
Iy prove the apron to bo a suecess, tho ico being turned off
from it like turf from the plow.

The river is so nearly blocked this morning that the forry.
boat can scarcely cross, even below the channel piers, and
the ice is so heavy nnd moving so slowly that « close of the
river is confidently expected if the cold continues many hours
more.

The river Is very low now, but I think it quite likely that
90 feet more will have to be worked throngh before getting
down to the rock; this would give about 120 feet of water,
Thirty working days will suffice to put the pier to the rock.

St. Louis, Mo. A, B C

e — e ———
Special Correspondence of the Sclentific American,
EASTERN LONG ISLAND.- EN OIL AND THE
FISHERIES.

Saa Harsor, Dec. 9, 1870,

This is by no means the most pleasant season of the year
to visit this end of Long Island, but business and pleasure db
not always go together. This place, once one of the largest
and most important of the whaling towns, now does almost
no business in that line. Once they fitted out more than
twenty good-sized ships every year, now two or three consti
tute the whole number.

The town has lately received some impetus from an exten.
sion of the Long Island Railroad to it, but it is hard for a sea-
faring population to learn new tricks. It contains one good-
sized cotton factory, run by steam, and a large steam flour
mill. Through the politeness of Mr. R. 5. French I had an
opportunity of seeing the place in its best aspect. Itismuch
resorted to in summer, and its hotels are always crowded
during the warm season. I could easily see the good one
might derive from the sea breezes and recreation under the
shade of the great elms around the Fordham House, or loll-
ing lazily on a yacht floating down the bay.

The history of the cotton factory is that of too many similar
institutions. As a corporation two distinct capitals were
sunk; now it is in the hands of one man, and he mnkes it
pay.

South of this place is the ancient town of East Hampton,
With its venerable church, its cemeteries with their quaint
old tombstones, its oldstyle houses, and good, honest old-
fashioned people, not to spenk of its excellent boating and
fishing, and superb bathing beach, it has become not only u
curiosity, but a favorite resort for hundreds of New Yorkers,
A change is what the wearied city man wants, and in East
Hampton he finds most emphatically the opposite of New
York.

The Old Church is built chiefly of oak and juniper. There
are timbers in it, perfectly sound, yet it is over 220 years
since they were cut and hewed. The original church was
built in 1649 ; this one was built partly of the old materials
in 1717, and, unfortunately, somewhat remodeled in 1824,
The frame is so strong that I think it would be possible to
roll it over without starting a joint. The tie-beams are 8X10
inches and the rafters 8X4, with braces 6X4, and supports the
same—all of hewn white oak.

The town is a singular place. It hus one long wide street
with & cemetery at each end, and there are not more than two
or three modern styled houses in it. By far the greater por-
tion of the houses are shingled on the sides, and are un-
puinted.

The power used for grinding corn, etc., is the oldstyle
windmill. There are three in the village; one was rununing,
We said to the proprietor, * Why don’t you paint your mill
house, your shingles will last longer "

“ Well, it's been here as it is for over seventy years, and |
guess it won't hurt much more than it has,”

The town is simply & well preserved relio of more than one
bundred years ago, and an such is well worth a visit, As we
were leaving, nbout the only man we didn't find pretty near
saleep hallooed out, ** Tell the folks up in New York you
found one Jive man in Enst Hampton, and that's Bill Gardl
ner  Asleep as they arv, they are good farmers, good livers,
and honest, hard working people,

To this same live man we are indebted for much informa.
tion about the menhaden fisherics, If the whale fishing has do-
creased the menhaden fishing has been found fully as profitable,
snd & much less dangerous substitute, . The business was
first commenced in Massachusetts, The first factory on Long
Island was started sbout twenty years sgo, Tho new style
of ofl did not sell well at first, but since the decay of the
whale fisheries the business has grown into enormous pro-
portions, and is bnmensely profitable. There are now about
twenty factories on Eastern Long Island, and several in Now
Jersey. These hereabouts took last season about 70,000,000
fish, One seine caught during the season 1,500,000, aud thero
Is one fuctory which has the ability to take care of 200,000
per day.

The operations at this pier have been suspended for tho |
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The fish which are used for this oll.making is ealled “men.

baden,” * porgie,” and * moss-bunker,” nnd some say it s the
same uy the bony shad, The fish are eaught in seines. Some
of themen work on shares, each owning a part in a boat, and
running risk of good eatch, weathoer, ote.  Some such, thus
working, woe wero informed, made this year $1,055 ench,
Some of the factories own their boats and hire the men,
othors depend on buying, In the spring, when they first
commenco running, the fish sell for $2 per thousand, ns they
nrw poor then, and only yield about four gullons of oil to the
1,000,  As tho season adyances they get better, nnd sell for
#J In the fall, and yield some as high as 18 gallons of oil per
1,000,

In making the oil the first are put in large tanks, and
bolled with free stream ; the oil and wuter are drawn off, and
the residunm is pressed.  This gives more oil of un inferior
grade, The pummace iy sold as fish guano for $20 per tun,
It is an oxcellent” fortilizor, and very generally used by the
farmers of this section, It is also bought by manure-makers
in New York and elsewhere, and mixed with phosphates,
bone, nnd other loss valunblo motters,  We think that mixed
with o small quantity of ashes afid & greater proportion of
cotton-seed eake, it would make o first-class manure for the
South, One manufacturer told moe that he had made this
year 1,800 tuns of this pummace, A great deal of it is now
shipped South, and on Shelter Ialand there is o fertilizer
factory which mixed it with Charleston phosphates.

Greenport is rather the headquarters of this fish and oil
interest, and o large number of the factories are on Shelter
Inland opposite that place. The old frigate Faleon was some
time ngo purchased, and has been fitted up as a floating fac-
tory. The steamer Algonguin has lately been purchased for
the same purpose. The objeet in having these flonting foc-
tories in two-fold : if the ran of fish s bad in one locality they
can move ; ngain, the smell from them is none of the pleas:
antest, and hence the inhabitants around the stationary fac
tofies frequently complain, That being the case neara float-
ing factory they “ up anchors " and move out of the way of
injunctions,

This oil, the manufacture of which has become such a
great interest to this end ef Long Island, if well made, is a
clear, bright-lemon color, sweet, and with but little fish smell
or taste. Such oil, however, is rare, and sells at much higher
figures than the ordinary grades—usunl price 55 cents
and 60 cengs per gallon. There is, however, a great deal of
very good oil made of a dovk-lemon color, and from that to
red. Itis chiefly uged for adulterating other oils and for
manufacturing various patent or special lubricating oils. As
an adulterant it is principally used in whale and tanner's
oils. Well made it sometimes goos into low grade sperm. It
has been put in linseed oil, but the cheat is there too easily
detected, by simply dropping a little of the adulterated oil
on hot iron.

It is one of the singular facts of our life experience, that
wherever one of Nature's supplies becomes scarce, she raises
up another to take its place. This fish interest is every year
increasing, and we thought there might be & chance that all
the little bunkers would he caught up, but some of the old
fishermen told us they were more plenty than ever.

From these facts it will be seen that this business is one
of considerable importance, and employs not only a large
capital but many men. Greenport is the great seat of this
industry, and every inhabitant is in some way interested in
it. For the accommodation of the vessels engaged in it the
United States Government has just ordered the erection of
an iron lighthouse on the point of Shelter Island, just at the
entrance of Peconic Bay. Both Great and Little Peconic and
Gardiner's Bays are beautiful sheets of water, and much re-
sorted to by yachtsmen in summer. Every island and spot
of the shore is hallowed by reminiscences of our early set-
tlers, und wild traditions of the Indian aborigines
H. E. C

e e e
[For tue Scientific American.]
WHAT CAUSES AURORA BOREALIS!

BY DANIEL KNODE WINDER

In a recent letter, Mr, Proctor, F, R. A. 8., remarks that
“ there is no generally received theory of the aurora,” This,
when we take into consideration the number of theories
which have been proposed, is remuarkable indeed.

A review of them indientes that thefe has been no lack of
careful observations of the phonomena, and that very many
of them have been correctly interproted ; and yet wo theory
is found sdequate to meot ull the requirements of the case,

Professor Loomis suggested that the light is produced
by & current of electricity which flows outward from the
equator of the earth, and inward at its poles; and Mr. J. E.
Hendricks attributes it to a slmilar current of ether or air;
and, although both are correct, they fall to give us an ex-
planation of the way in which these currents cause the diver
plfied phenomena,

In & recent number of the BCiExTivic AMERICAN, Professor
Van der Weydo has demonstratod that interplanetary space
is filled with a ponderable, but exceedingly rarofied medium,
This, 0o, is certainly an Important stop toward & correet in.
terpretation of the phenomena in question,

Why i it, then, that wo are still loft without the long.
sought-for theory that will explain all the facts connected
with the Northern Light?

I think the reason is that heretofore we have falled to recog-
plzo & number of well-ostablished fucts in regard to the
nature of the forces—eloctricity, heat, and light. Believing
this to be so, I determined to bring togethor all known facts
relating to these forces, now genorally belleved to be corre
Inted—and as the learned Tyndall has shown, but wodes of
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motion—and having them before me to see if we should not
learn wore concerning their nature.  With what success my
labors haye boen rewarded, the sclentific world will decide.

I um binppy to say that one of the results which this letter
is iotended to present to the readers of the SCIENTIFIC
AMERICAY, is o full explanation of the way in which «lee
tricity producos the diversified phenomens of Aurors Borealis,

Mony established facts connected with the movement of
clectricity, lhent, nod light, have satisfied wme thot they
ure but oue force, which is wimply motion, undalating
and progressivo; and that the difference between them
consists In the length and rapidity of their wavelets, [ find,
too, that force changes from waves of one length to another,
and that the chauge results from the nature of the medinm
throngh which it is passing. The waves of electricity are
ghortest, those of Leat longer, and those of light the longest,
adapting them to the larger sizes of the molecules in & rare-
fied medium,

Let us now netice the changes in motion, as it passes from
the sun to the carth. It exiets in the body of the sun s electricl-
ty;in possing through the photosphiere, owing to its insufficient
conducting capacity, but a small portion retaing its original
form, aod the excess is changed to waves of heatlength
(this accounts for the heated condition of the photosphere of
the wun), then, entering the rarefied medium which fills inter-
planetary space, it is changed to swifter and longer unduls-
tions, and in the form of light passes through space to the
enrth’s atmosphere; there the resistance of air retards its
waves to the form of hest, in proportion to the density, and
passing to the earth, the force is changed (both light and heat)
to the original form, electricity.

Now, I think we can explain the cause of auroral light.
The currents flowing outward from the equator of the earth
und inward to its poles, must increase motion in the molecnles
of the rarefled medium in the elevated region through which
it passes; then, the property of diffusion, which force mani-
fests, causes s flow to the surrounding molecules of atmos-
phera and to the earth. Now motion in that elevated region
can only exist as light, and is the Aurora Borealis. But it
must be remembered that it cannot be seen as luminous
aurora until it enters the earth’s shadow.

The upper edge of the dark bank beneath the luminous
arch, in brilliant displays, marks the line along which the
change from light to heat-length waves occur.

It may be said that the flow of the equatorial current
being regular we should have aurora constantly. I reply
that this is certainly true; but not in such quantity as to be
vigible, only at such times as there is more than ordinary flow
of motion from the sun to the earth, which would corre-
spondingly increaso the equatorial fiow of force. [The wonds
motion and force are synonymous.] And it is the correspond-
ing increase of the current inward at the poles of the earth
that causes the agitation of the magnetic needle. Now, from
this we may readily see the reason why the records of ob-
servations show a coincidence of the maxima and minima
periods of sun spots, aurora, and magnetic storms.

When the auroral region is quiet, we have displays of
steady light, but when disturbed by winds, or the inflowing
current of air, there are dark spaces, by interruption of
the flow of force, gently moving beams, or waving currents,
while the grandeur is incressed by reflection from masses
of vapor always present during the displays.

Thus we see that the phenomena of Aurors Borealis are
the results of the movement of electricity, heat, and light—
the three forms of cosmical force.

Toronto, Ontario.

—— e e
Manufacture of Buttons,

The first manufacturer of buttons in this country was Sam-
uel Williston. While he was drsgging along as & country
storckeeper—his eyes having failed him while studying for
the ministry—his wife bethought her that she could cover
by hand the wooden buttons of the time, and thus earn an
honest peopy. From this the couple advanced in their am-
bitlon until they had perfected machinery for covering but-
tons; the first employed for the purpose in this country.
From this sprang an immense factory, aud then others, un.
til Samuel Williston made half the buttons of the world
His factories are still running at Essthampton, colning
wealth for the proprietors, and known to every dealer in bat-
tons the world over. He is now between seventy and eighty
years of age, is worth five or six millions, and has given
$100,000 to Easthampton for a seminary and for churches,
£200,000 to South Hadley Female Seminary, and $200,000 to
Amherst College, besides lesser gifts,

e ——

BERT-ROOT SUGAR IX CALIFORNIA.—The News Letter says:
“No one article in all the notices of the mmw m N‘l’“'
Company begins to do the affair justice, We pu &
facts to correct the bungling misstatements made in the dai-
lies during the past week. Two hundred and fifty barrels of
A1 sugsr stands credited to shipment No. 1, with mauy more
ready at mill to end over, and beets enough oo hand to make
two thoussnd barrels firstclass sugar, besides second class,
sirups, cte. ‘The mill, when runping to its full eapacity, will
work fifty tuns of beets per day: they aro now running
through about forty tuns every tweaty-four hours. They
have one hundred head of cattle under cover o fatten on the
pulp. The mmnagers met with no difficulties in reaching the
result they have, the parties engnged in the aflair kuowing .
their business, They owe no one, aud, so far as we can learn,
there is no stock for sale, except at a premium.”

— -

Tue publishers of the Shipping List, contemplating a chauge

in the mechapice! department of thelr paper, offer thls press,
engine, ote, for sale. Seo sdvertisgent ln anothey colums.




" IMPROVED SELF-LOCKING STOVE LEG.

A lotter from one of our correspondents, published some
time since in this journal, called attention to the unsafe char-
acter of the mothod of dovetailing stove lege.  This letter
called forth soveral others, which recounted accldents and
DATTOW from accidents resalting from the loosening
of stove legs and the spilling of charges of burning coals,
kettles of hot water, efe., whereby injuries of a severe char-
acter were in some instances received.

Several ts in methods of fastening atove legs
were suggested by the correspondence referred to, one of
which is illusteated herewith. Two views are given, one be-

a porspective view and the other a sectional view,
h{t will ho seen that the stove plate has cast thercon a stout
hook instead of the usual dovetail. The hook fits into an
eye in the upper part of the stove leg.  That part of the eye
marked A in the figure, is straight and has its vertical diam.
oter Jonger than its horizontal dismeter. To insert the hook
or to take out the leg it is necessary to place the leg in the

position shown in dotted outline in the sectional detail. This
requires the raising of the stove bodily from the floor an
inch and one half or two inches. In no other way can the
leg be loosened. So long as the stove rests upon it, it cannot
be moved in any direction.

The hook on the plate is easily cast, the pattern being sep-
arated on the dotted line of division marked B. The body of
the plate is first drawa, with the upper part of the hook, and
the point of the hook is then picked out of the sand without
trouble. We see no objection to this mode of constructing
and attaching stove legs, while it affords ample security
against the class of accidents above spoken of, without addi.
tional cost in the manufacture.

Patented Oct. 4, 1870, Address, for rights or other informa-
tion, 8. E. Chubbuck & Sons, 971 Tremont st., Boston, Mass,
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GUN COTTON.

Gun cotton is soluble in wood aleohol; one liter dissolves
eighty grammes, but the solution is liable to change, owing
to the production of formic acid.

The insolubility of gun cotton in nearly all liquids sug-
gests its uso for filtering sulphuric acid, chromic acid, per-
mangunate of potash, caustic lye, solution of chloride of zinc,
agua regin, ete,, and it is much employed for that purpose.

The Austrinn method of making gun cotton for military
purposes is as follows:

Cotton thread is twisted into yarn and then immersed for a
few minutes in nitric acid, afterwards completely washed in
water, wrung out, and dried at 120° Fah,, and finally treated
with & mixture of nitric acid of 1-52 specific gravity, and sul.
phuric seld of 114 specific gravity. Equal parts of these
acids are taken and left to stand twenty-four hours after mix-
ture, and the yarn is then introduced and left for forty-eight
hours; it is then thoroughly washed in running water, im-
mersed onee more in potash soluble glass, and finally dried
for use.

Gun cotton Is now made into ropes for stornge, nnd kept
under water, When an order is received at the manufactory,
a few hours suflice to dry it ready for transportation,

It has been found that by making the ropes with many air
channels through the mass, the cotton explodes almost in-
stantancously, and is a8 violent in action as the fulminates
Charges for guns are now made into two parts—an exterior
composed of cotton of loose texture, the ignition of which
starts the ball, and an interior of denser material, which sup-
plies the gas for secelerating the speed of the ball,
sult is great galo in initial velocity,

Barnwell and Rollason's patent for new and peculiar pro-
duets of gun cotton claims that rags can be employed instead

The re-

of cotton, They make collodion in the usual way; to this in|

now added any of the pure animal or vegetable oils, and o
now ligold is formed, to be used as a cement, Guma wnd
resing afford n ecment which may be rolled oot into sheets
and formed Into eups, fancy boxes, ete,  Oxide of copper im
parts o green color, chiloride of lime renders It uninflammable,
It ip recommended for dentists’ and jewelers' use, The col
lodion ol can also be used as o varnish, Guo cotton reduced
to o powder and mixed with niter and saltpeter, as o substl
tute for charconl, makes a guperior gunpowder

J. Scott Russoll says in his report, read in 1863, before the
Mechanical Seetlon of the British Association, that Baron von
Lenk, of the Austrian Artillery, has discovered the means of
giving gun cotton sny velocity of explosion that is required
by merely varying the mechanical arrangements under which
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it Is used. Gun cotton in his hands hias any speed of explo-
sion from one foot per second to one foot in 001 of a second,
The Instantancous explosion of a large quantity of gun cot-
ton is made use of when it is required to produce destructivo
offects on tho surrounding material.  The slow combustion is
made use of when it is reguired to produce manageable
power, ns in the case of gunnory, Itis plain, therefore, that
if we can explode a large mass instantancously, we get out
of the gases so exploded the greatost possible power, because
all the gas is generated bofore motion commenees, nnd this is
the condition of maximum effect. [t in found that eleven
pounds of gun cotton compressod into ono cubie foot produces
groater force than fifty to sixty pounds of gunpowder occn-
pying the same space,

(Gun cotton is used for artillery in the form of thread or
spun yarn. In this simple form it will conduct combustion
slowly In the open alr, at & rate of not more than one foot per
socond. Some of the advantages claimed for this kind of gun
cotton are:

CONVEYANCE AXD STORAGE—One pound of gun cotton
produces the effect exceeding three pounds of gunpowder in
artillery ; this offors an advantage in transportation. It may
become damp, and even perféotly wet, without injury, and
can therefore be easily stored.

Pracrican Usk 1N ARTILLERY.~(iun cotton keeps the gun
clean and requires less windage, and therefore performs
much better in continuous firing; it also does not heat the
gun as gunpowder does. There is less smoke, no poisonous
gases, and the men suffer less inconvenience in firing.  There
is smaller recoil, greator velocity, and less weight of gun can
be employed.

Exrrosiox oF Suenis—Shells are exploded into more
than double the number of pieces, in consequence of the ex-
pansion of the steam and gases when the gun cotton is con-
fined very closely in very small spaces. It is also a peculiar-
ity that the stronger and thicker the shell the smaller and
more numerous the fragments into which it is broken.

Mixixg Uses.—Gun cotton is highly commended for this
purpose, and is stronger than gunpowder, weight for weight,
in the proportion of three to one in artillery, and six to one in
solid rock. It is used for blasting in the form of a hollow
rope, and after a little experience its splitting power can be
regulated at pleasure,

MiaTARY AND SUBMARINE Exrrosioxs.—It is a well.
known fact that a bag of gunpowder nailed on the gates of a
city will blow them open, A bag of gun cotton exploded in
the same way produces no effect. The gun cotton must be
confined ; in a bag it is harmless; exploded in & box it will
shatter the gates to atoms, According to actual experiments
made in England, a small square box containing twenty-five
pounds of gun cotton, simply thrown against the palisades of
a fortification, will open a passage for troops, while three times
the guantity of gunpowder would produce no effect whatever,
except to blacken the piles. Explosions of gun cotton under
water were found to be equally effective. A more detailed
account of the uses of gun cotton and collodion must be re-
served for a future communication.—Prof. Joy in Journal of
Applied Chemistry

American,
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CHUBBUCK'S: PATENT PISTON AND PACKING.

The engravings accompanying this article show the con-
struction of an improved piston and packing which have met
with great acceptance for stationary nnd marine engines, and
which possess the morits of simplicity and delicacy of nction
in a high degree. %

The parts are all
accessible for inspec-
tion, the weightis sup-
ported independently
of the packing, the
packing automatically
A adjusts itself to any
§ slight taper there may
chance to be in the
bore of Inrge cylinders,
or any want of truth
in the bore consequent
upon strain, springing,
or other causes; and
and thisn selfadjost
ment is efficiently porformed, even after the piston hag been
much worn by long use, while with minimum friction the
join its thoroughly packed. . The engravings so plainly show
the construction of this
piston and packing that
a very brief deseription
will suffice to make it
clearly understood, The
rings (two In number)
are placed between two
[ wolid disks. The rings,
instend of being contin
uous, are, after heing
turned  true, cut into
four segments, ns shown, the cuttings bolng dingonal, ns
shiown, and in an opposite diveetlon, on one ring, from that

of the other, go thnt when plueod in position they shadl brenk
Joints,

DR

Tho method of cutting tho rings lonves wodgoeshaped ro
comsos where the onds of the segmoents meot when placed in
position, and into which the ends of radially expanding
wodges are thrust by colled springs noting in radial lnes
| from the hub of n splder, e distinetly shown in the engray
ing, The expanding wedges run in guldes, s also shown,
and by their action on the segments of the ring, cause them
to continually press gently outward against the sides of the

[JaANUARY 7, 1871.

eylinder, and thus taking up the inevitable wear, to keep the
integrity of the steam joint unimpaired without exconstve
friction.

Tho device is also adapted to use as water packing in
pumps, ete,

Patented Fobruary 28, 1808, Address for further Informa.
tion 8. E. Chubbuck & Sons, 971 Tremont street, Boston
Mass,

BOOTON'S SHOT CASE AND DISTRIBUTER.

The objoct of thia device is to supply to retail dealers a
convenient case for holding the various sizes of shot, and
also an apparatus whereby they can be conveniently weighed
out in parcels as desired,

The body of the case is a metallic vessel, shaped like a
kettlo, und supported on suitable legs. Vertical partitions
extending radially from the center to the shell of the case

divide the space into as many chambers as the number of
different sizes of shot desired to be kept therein,

A circular cover, A, having a hinged door, B, formed there-
in, through which the shot are put into the case, extends
over and closes the top of the body of the case.

From the bottom of the body rises a hollow cylinder, C,
which eylinder communicates with the several chambers by
apestures, D, Within the cylinder, C,is still another hollow
cylinder, E, having an aperture, F, formed in it, and from
the top of which rises a shaft, G, terminated by a knob, H.
The lower part of the cylinder, E, protrudes through an aper-
tare formed in the bottom of the case, and is held from fall-
ing by a coiled spring, I, which surrounds the upper part of
the shaft, G, and expands between a collar attached to the
center of the cover, A, and the knob, H. A feather is formed
in the side of the shaft, G, which engages with the collar in
the center of the cover, and turns the shaft, G, and the cylinder,
E, about on their vertical axis, whenever the cover is turned ;
so that the cover and the cylinder, E, always occupy the
same positions relative to each other.

The cover, A, being turned so as to bring the apertore, F,
over one of the apertures, D, the hand placed upon the knob,
H, presses down tho shaft, G, and the cylinder, E, so that the
aperture, I, is brought down over one of the apertures, D,
and communication with the exterior of the case is estab-
lished with the chamber inside the case to which the aperture,
D, belongs, The shot in that particular chamber, then flow
out into the eylinder, E, nnd thence into the chute, K, and
thence down into the pan, L, of a balance, M; a suitable
weight having been placed on pan, N, the hand releases the
knob, H, ns soon as the weight of the shot in L counterpoises
the weight on N, and the coiled spring instantly raising the
eylinder, E, into the position shown in the engraving, stops
the flow, By raising the hand as the proper weight is ap-
proximated, the flow may be gradunted so as to make it as
small as may bo desired, nnd to provent any more flowing
into the pan than will just turn the balance, An index, O, is
attached to the cover, which, In connection with o suitable
graduntion in the side of the case, renders the turning of the
cover to the propor number easy and certain,

Patented, through the Scientific American Patent Agency,
January 8, 1871, by Sinclair Booton, whom address for rights
and further information, care T. D, Johnston, San Antonio,
Texas,
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Iron Around Peach Treos,

At a rocent meeting of the American Institute Farmoers
Club, Mr, Wagner, who lives on Long Island Sound, about
fifty mllos cnst of Now York, exhibited mmw.prunlng from
his orchard to Hustrate the effoct of putting iron around treoes,
He took an old place with twenty trees tn the orchard, full of
dead Hmbs, with yollow leaves, and the crotehos oozing thick
gum, He gavo the earth n good top dressing of iron, brenk-
Ing up old plows and seattoring the fragments, Tho offeot
haw boen marvelous, *The troes hiave renewed their youth,
and now look strong and thrifty, The bark s tight and
leaves are greon, and the borer hng disappeared, He thinks
the slag of iron furmnces, ground up wnd spread on orchoards

will prove a very valuable fertilizer for fruit trees of all
Kinds,

—> + A R —
EAcut of the sclentifio periods of time, except the contury,
simultancously close with the year 1870, viz.: the decado

your, month, week, day, hour, minute, and second.
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Eastern Long Island—Menhaden ofl

Let one take up the Patent Office Reports, beginning with
the first volume, and pass cursorily through them to the very
latest, and he will, if not familiar with the number of inven-
tions which are there recorded, probably be struck with as-
tonishment, and rise with a feeling that after all this struggle
for the complete mastery of the physical forces, there must
remain very little to be done; that the field must have been
worked nearly or quite entirely over, and that scarcely any-
thing, in comparison, can remain for inventive talent to grap-
ple with.

A closer and more rigid examination would, however, cor-
rect this mistake, Scrutinizing the character of each inven.
tion separately, he would find that by far the greater portion
of even those entitled to be’called useful, at the date of their
devising, can, from the very nature of things, only remain use-
ful till some advance in other departments renders them ob-
solete, and creates o want for other and entirely different ap-
pliances,

Besides this, ench important invention is the parent of a
large family of minor ones. See how numerous are the in-
ventions which have been born of the application of steam as
a motor. Governors, cut-ofts, boilers, boller feeders, high and
low-water detectors, low-water alarms, steam whistles, valves,
cocks, steam-cngine indicators, apparatus for testing the
strength of bollers, eto,, ete,, have been invented, each one of
the classes specified or omitted including, we had well-nigh
said, countless inventions of greater or less utility,

A discovery of means whereby electricity could be so
cheaply employed as to exceed, or even to compete on equal
terms with steam, as o motive power, would be inevitably fol-
lowed by gnmsmtloﬁ after generation of inventiofs, till the
whole eivilized world would teem with them, It would take
a long time to cull out and count the inventions born of the
Morse system of electro-magnetic telegraphy, yet this system
is gcarcely more thun a quarter of a century old, The intro-
duction of Insulating cables for submarine telegraphy, and
the extension of the system to very long distances, created a
demand for more delicate redording apparatus, which, not-
withstanding the large number of exquisitely ingenious de-
vices ereated to supply It, Is still unfilled,

“The eye s nover satisfied with secing, nor the éars with
heaving.” The humaen mind constantly feols o craving for
something more than it possesses.  Any creation of inventive
genins which appenls to this eraving is sure to be receivod
with favor, be it nothing more than a sixpenny toy,

Looking st the progress of Invention In this light, it will
be seen that instead of approaching Its ultimate limit, the
field enlarges as we advance, Inshort, it has no lHmits, It is
infinite as i8 the capacity of mankind to desire, Wo are all
of us today longing for swifter means of travel and commu-
nication ; for chenper hooks; for more extended educational
facilities ; for more powerful Ingtrumonts of sclontific nyves.
tigation ; for fullor grotifiention of our tustos in the arts; and
we are willing to employ, and keep employed, the creativo
genins which dovotes itself to tho supply of these wants,

Every announcement of & now discovery in chemistry or
physics, heralds to the world the fact that a new “ placer”
has been opened, whereln rich veing of ore may perchance be
found by the skilled inventor, When “oil was struck " In
Ponnsylvanin, o few yours since, who would have dared to
predict the extent of the field it opened to invontive genius?
No doubt the mochanical deviees and chemical procosses to
which it has glven birth moey bo numbered by thousands, and
the lmprovement in the general welfare of the race, result-
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No, the end is not yet; and it will never come so long as
man remains constituted as at present. There are as many
chances to win now in invention as there ever were, but it
requires now higher qualifieations for eminent suceess. The
more inventions multiply the greator the noecessity for higher
standards of technical edueation, and the more general diffu.
sion of theoretical as well ns practical knowledgo,

— -

THE PROFESSION OF THE MECHANICAL OR DYNAMICAL
ENGINEER.*

The term “* Mechanical Engineer” is a very unsatisfactory
one, and its meaning Is very indefinite, To some it conveys
the idea of practieal engineor; another will confine it to the
profession of steam engineoring, while the courses of study
designed to fit young men for the profession of megchanical
enginecring are variously styled as “ Mechanica and Engineer.
ing,” “Applied Mechanics,” “ Industrial Mechanics,” and “Ap-
plied Mathematics.”

The necessity for & more accurate defining of the limits of
the two great branches of engineering which in the terms
“Civil Engincering” and “ Mochanical Engincering” have had
a very imperfoct line of demarkation, has impelled the Shef-
field Scientific School of Yale Colloge to apply & new and
more definite term, “Dynamical Engineoring,* to the chnir of
“Mechanieal Engineering,” in that institution,

In the inaugural address of Prof. Trowbridge, the reasons
for the adoption of this term are given by him as including

B | those we have already stated, and Lo adds that its indefinite
= | character

24l arises from the fact that the term “ Mechanical” is not em.

ployed in the sense which it would derive from the word Me-
chanies, ns deseriptive of a science of mathematically applied
principles; but from the more restricted sense in w ic?n it in
used to designate the work of construction of a machine, and
the labors of the artisan or mechanic. It originated in the
large machinery establishments, and at first referred especial-

% | 1y 1o the manipulations necessary to produce and combine the

material parts of a machine, mther than to the intelligent ap-

: plication of the laws of statics and dynamies, in designing

and adapting machinery for the performance of specific work.
In the sense derived from the word mechanics as a science,
civil enginee is also a mechanical science ; the only differ.
ence between this and mechanieal engineering being that one
is based on the principles of statics, and the other upon dy-
namics. These considerations would have little importance
if the questions involved were merely those of words; but, as
before romarked, they involve confusion of ideas, especiall
in the popular understanding of the subject. It has not al-
ways been deemed essential, for instance, that a mechanical
enginecer shonld be thoroughly aequainted with the science of
mechanics, and his calling been regarded as a trade or an
art, mther than as a learned profession; as depending more
on knowledge and experience in manipulations, or the labor
f‘ lllxlc hands and the use of tools, than on the exertions of the
ntellect,

We are glad that the new term “ Dynamical Engineering”
has been adopted, and think with Prof. Trowbridge that its
singular appropriateness will be generally recognized.

In the address under review Prof. Trowbridge also makes
some able remarks upon practical and theoretical instrae-

tion ;
The practical course ignores books, and the study of the
natural sciences. A boy on entering a machine shop is placed
at some simple mechanical work, the use of the file, or chip-
ping hammer, or lathe. Intwo or three years he may scquire
experience in finishing the finer parts of machinery.
* » * * » - * - -
If he obtains a position in the drawing or designing room
of such an establishment, he may acquire a knowledge of
drawing, but his time is absorbed in making tracings and
working drawings under the direction of superiors who have
no time to in&]‘)m general instruction in the fundamental
principles of the work on which he is enguged. A shop, or
machinery establishment is a business establishment, not a
school of instruction, and it is rather a favor to young men, to
allow them the limited privileges of such information as they
may acquire through their own observations and experience.
guc.h n course may lead to n high degree of skill and excel-
lence in the specislties of one establishment, but even in
such a case the knowledge is gnined by imitation. New prob-
lems even in that spec ultg—whlch inyolye new forms and
dimensions—are apt to be disoussed and solved by reference
to the nearest example or precedent,

The instances of men who have reached an enviable degreo
of excellence by passing the first years of their training in
the workshop are regarded as exceptional, and as resulting
from peculinr qualifications of industry and application,

Theoretical knowledge as well as practical is necessary in
order to avoid fatal errors, The only resource of practical
men who are deficient in such knowledge, in solving new
problems, is an actusl trinl involving expense and risk, On
tho contrary the young man who begiug by s thorough course
of theorotical study talkes with him into his practios written
experiences, deductions, and classifieations, with u knowledge
of an aceumulation of facts which he could not acquire in u

lifetime of practico.

The questions connected with the dynamical theorles of
hont employed as a source of power ;—the propulsion of ships
by steam, l{w movement of heavy railway trains, the risin
of water, the construction of heavy steam and water-whee
muchinery for rolling mills, forges and factories—all involy.
ing the movements of hoavy mumses, and the overcoming of
corresponding resistances—aro nubjocts swhich can be suceons.
fully troutod nnli' by the most rigld applieations of the prin.
elplos of mechnnies.

I'hin is o branch of the profession which no amount of prac.
tico nlone, can rench.  Booner or later, every one who asplres
to become n consulting engineer must devote himself to the
study of the lnws, theories, rules, and formule, which consti.
tute this selence.

Strength of materials and the proportions of parts 1o en.
dure the strains to which they must be subjected are also
subjocts for the most rigld application of theorotical knowl-
odge.

* Inangural Address before the Shefileld Belentific Sehool of Yale Callege,
dellvered Oct. 5, 1510, By Willlam P, Trowbridge, Professor of Bynsuloal

ing therefrom, is slmply incaloulable,

Engineoring, New Haven: Printed by Tutile, Morehousepd Taylor,

23

In the course of study which a young man desiring to enter
the profession of Dynamieal Engineering should pursue, the
nrt of drawing Is considered as of primary importance, though
not by any means the most difficult accomplishment to ac-
quire, Next in order is a sound knowledge of pure mathe.
matics: next the science of mechanics, both indepandent of
and in connection with its practical applications ; and lastly a
thorough knowledge of chemistry, physics, and metallurgy.
The fields of usefulness open to men possessing these qual-
ifications sre extensive and increasing, and the indirect bene-
fity to be derived from the tmining of men in this way to
take charge of the industries of the country will be felt in
the Increased economy of production, and the consequent re.
duction of cost In all that the necessities, tastes, and luxuries
of modern eivilization demand,
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THE MONT CENIS TUNNEL COMPLETED.

The readers of the SciEXTIFIC AMERICAN have been made
familiar with the history and progress of this enterprise,
which for thirteen years has been looked upon as one of the
greatest of modern engineering feats; yet, at this time,s
brief recapitulation will not be out of place, as telegraphic
dispatches have announced the completion of the work.

It was, we bolleve, about the year 1850 when the tunnel
was first talked of. -In 1842, the king of Sardinia sgitated
the subject, and subsequently, under the encouragement of
Count Cavour, ita projectors appointed & committee of engi-
neers to make preliminary sorveys, In 1857 the work was
commenced. At first, only the ordinary excavating tools—the
pick, spade, and hand drill—were employed,and the work pro-
ceeded very slowly.

In 1861 a perforating machine was set to work on the Ital.
ian side, and in 1863, a similar machine was put in operation
on the French side. No vertical shafts have been sunk ; the
work proceeded continuously from both sides till the two
cuttings met. The cutting has been somewhat more rapid
on the French side than on the Italian side,

The machines used were driven by compressed air, conveyed
to them through tubes, and ventilation was also maintained
by the aid of machinery. Gunpowder was at first used for
blasting; afterwards gun-cotton was employed, and, finally,
nitro-glyeerin.

In 1862 the French Government agreed to defray half the
estimated expense of the cutting (65,000,000 £.), in annual subsi-
dies, provided it should be completed in twenty-five years, at
the end of which time, should the tunnel remain unfinished,
the French should cease to pay anything further. On the
contrary, it was stipulated that if the tunnel was completed
in ten years from June 30, 1863, the French should pay the
full half of the estimated expenses. As the latter condition
has been fulfilled, with two and one half years to spare, the
French Government will now be held for its moiety.

The Mont Cenis Tunnel, which is eight miles in length, is
the greatest work of its kind ever undertaken, and the suc-
cess and rapidity with which it has been brought to its early
termination is a triumph of engineering second to no other on
record. r

-
PAVEMENTS,

Want begets supply. When the public become dissatisied
with what they have, and are fully decided as to what is real-
ly needed, nothing is surer, in these days of scientific and
mechanical progress, than that somehow, by somebody, the
need will be met, The public want better pavements. The
public will certainly have them. The old cobble-stone pave-
ments, “ the car rattling over the stony street,” are soon to be
things of the past. What is to be the pavement ¥ There is
nomore promising or more difficult field for invéntors than
this. The man, or the company, who can answer the ques-
tion satisfactorily, not only does the world a grest service,
but opens a mine of wealth. Inventors know this, and rush
into the field with almost the same eagerness of comipetition
as wealth-seekers thronged to the gold diggings of California,
or to the diamond regions of South Africa. New pavements
multiply upon us, * Their name is legion.” Each elaims to
be the pavement par ercellence, but none has yet impressed
the public as just the thing. It is not our purpose to discuss
the merits of the different kinds of pavements, nor the claims
which the inventors of each may put forth, but to call atten-
tion to the requisites of a perfect pavement, We have before
alluded to this subject, and we roturn to it for the reason that
those who are working in this direction seem almost invaris-
bly to lose sight of somo feature indispensable to permanent
suocess. And here n remark or two upon tho word success
may not be out of place. Success in making large profits
throngh corrupt * jobbists” is one thing; o success ina me-
chanical, scientifie, utilitarian point of view is quite another.
In the former senso we have had many successos; in tho lat-
ter sense, as yot, none.  We do not mean to say that we have
not pavements possessing some of the essentials, but we do
mean to say that there has been no pavement oxtensively lid
for which any closn student of the subject will yenture to -
predict univorsal use, or auything like it, say fifteen or ‘m"
1y years to come, ; .

yl)..et us seck to enumerate the essentials, and let each in.
ventor consider for himself whvlh;r his particnlur devies or
combination provides for or meets them, =Y
1st. Dur-b'lllty. Not merely safficient to withstand s few
yvears’ wear in some
most part only by carriages, but sufficient to justify m G
in our most (hronged and roughly-used business thorough.
fares. It may b olaimed, with show of reason, that we may
have differont varietivs of pavement for different localities,
but it will cortainly bo conceded that s payement for which
strects ndapted to ita ondurance must be selocted mmm v
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to be perfeot,

fashivpable avenue, frequented for the




od, @ﬁ,\m We mean choapness in the true sense
‘of the term.  That is not always the cheapest which costs the
least, If thero is any matter in which a city may be “penny
wiso and pound foolish,” it is just this matter of pavements,
That is truly the cheapest where the purchaser gets the great.
o8t possiblo roturn for the expenditure. Viewed with refer-
ence to durability alone, other things being considered as
equal, that pavement is the cheapest with which it costs the
lenst, interest and repairs included, to keep a street paved,
and which exuots the loast from teams and vehicles compelled
to use it. To illuseute by an oxtreme: A pavement that
‘would last forever—supposing such a thing possible—would
bo dear at sixteen dollars per square yard, as compared with
an equally agrecable pavement, lasting eight years, at five
dollars per square yard; for the interest on the difference of
cost would more than renow the pavement every cight years,
The pavement,'no matter how good, should not exceed in
cost our present improved pavements, say five or six, or at
most, for the severest streets, like our Broadway, seven or
eight dollars per square yard, This, of course, does not in-
clude bonuses to jobbing city officials, for a prvement possess-
ing all the requisites would fight its ewn battles,and ultimate-
Iy compel its own adoption, and not be under the necessity of
buying its way into public favor,

8d. Permanent abundance of material. We say perma-
mﬁmndnoe. for, no matter how good a pavement may be,
constructed of & materinl the supply of which is limited, or
must in a few years become #o, such an one cannot be the
pavement of the future.

4th, Evenness of surface. This cssentinl hardly needs
remark. The jolting, rattling, and rombling, and wear and
tear on horses and vehicles, of our present stone pavements,
are nuisances no longer to be borne, and it is marvellous that
they have been tolerated so long.

5th. Sure foot-hold for horses. Neither those who own
horses nor those who have any sensitiveness to the sufferings
of these muchabused and useful animals, will favor a pave-
ment upon which horses are constantly slipping, straining, or
falling.

git:.xNoiaelmm. This follows, of course, from even-
ness of surface, which must be combined with a certain de-
gree of uniform roughness to meet the 5th requisite—sure
foot-hold.

7th. Rapidity of construction, g0 that the street may be
impeded for the shortest possible time. The pavement should
be completed at the rate of a block, or nearly so, per day, and
each block be thrown open to the public on the day follow-
ing its construction.

8th. Facility of repairs. For the sake of an illustration,
we have supposed a pavement lasting forever; but pavements
do not last forever. It would seem that a pavement which
could be laid with facility ought naturally to be repaired with
facility ; but this does not follow. Some of our improved
pavements cannot be repaired without keeping the block, upon
which the repairs are made, closed for days for the repaired
portion to harden, and some cannot be perfectly repaired at all.

Oth. Freedom from dust. That is, freedom from dust aris-
ing from the pavement itself, which follows naturally from
durability ; for dust of the pavement proper is caused by pul-
verization under attrition of hoofs and wheels, and if a pave-
ment wears slowly it makes but little dust. Freedom from
dust arising from droppings of animals, etc., is only attained
by sweeping, and the surface should have such a kind of
roughness as to be easily swept, possessing no deep crevices,
or places for the permanent lodgment of filth.

10th. Dryness. There should be nothing of an absorbent
nature in or about a pavement, because moisture sbsorbed
into the pavement renders it subject to the action of frost, and,
in & sanitary point of view, certain to become impregnated
with impurities, making it both offensive and unhealthy.

We have purposely left out of our enumeration of requisites
one frequently mentioned, and by some considered indispensa-
ble, viz: facility of taking up for the purpose of repairing or
constructing sewers, gas pipes, water pipes, ete. Such facili-
ty at the present time is desirable, but for the future it is not
indispensable. The subterrancan work for cities will ere long
conform to the pavements, and be so constructed as to be
reached without disturbing them,

It wounld not be deemed wise to build honses with reference
to digging and repairing cellars under them afterwards, and
it is but & little better policy to construct strects with refer.
ence to tearing them up, We do not pretend to say what ma.
terial, or combination of materials, or what device, or con-
trivance for using them, are to meet all the conditions which
we have enumersted. The material most abundant, and thus
far most extensively used, has been stone. Yet no form of
stone pavement has, up to the present time, proved satisfac-
tory. All have been cither uneven and noiey, or, if smooth,
80 slippery as to be at times inconvenient, The most agrec.
able form of stone roadway extensively used is the form com-
monly known as the McAdam, or broken stone road. And yet
& street paved with broken stone alone wonld not answer the
purposs, for the resson that it is not impervious to water, Yet
we venture to suggest—and inventors may take the suggestion
for what it is worth—that if broken stone could be hield to.
gether by some kind of cement of sufficient tenneity and du.
rability to hold the stones in their pluces till worn out, und
render the wood fmpervious to water, and If & pavement thus
composed could be made to meet the requisiton of cheapness
and mpidity of construetion, it wonld, perhaps, approach very
nearly to the requirements of the coming pavement,

AT NN S

A vEx of block coul, fortyseven foet In thickness, wag re.
cently discovered near Alamo, Ind, A company of Penngyl.
vanin capitalists bave, it s mald, offered one million dollnrs
for it, but have been refuped,
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AIR LIGHT.

What has become of the air light about which g0 much
was said o fow years ago? This light belonged to the class
where an oxide is rendered incandescent, and hence power.
fully luminous by the heat of a burning jet of mixed gnses,
Instead of using oxygen and hydrogen, it was proposed to
compross illuminating gus into cylinders and to employ at-
mospheric air also under pressure, but proviously super-
heated. The air contains one part, or 20 per cent, of oxygen,
and four parts, or 80 per cent, of nitrogen; hence it would
require four or five parts of nir to give the requisite quantity
of oxygen; that is, to obtain one foot of oxyfen, five feet of
air would be needed, as four of them would be nitrogen.

It has been proposed to remedy this difficulty by passing
the air through water under pressure, and froeing it of
u large part of its nitrogen, as that gus is not so soluble in
water as oxygen. But this would involve expensive appara-
tus, If the nitrogen could be prevented from carrying away
the heat from the jet at the point of ignition, the air would
give us all the heat and light required when burnt in com-
bination with illuminating gas. To prevent the nitrogen
from conducting away the heat the air must be previously
superheated in furnaces and fed hot to the burner. Somo of
the locomotives "on the New York Central Railroad were at
one time supplied with headlights composed of four com-
pound jets, encircling & small pencil of lime, A current of
air and of gas was conveyed to each jet, and by a simple de-
vice the air was heated before reaching the jet. The flow of
gas was controled by simple regulators and stop-cocks within
the lamp. Two gas holders, placed under the engine, com-
municating with the lamp by a small pipe for each, were
constructed to carry two or three times the requirements of a
trip. The air was superheated by being passed through the
fire-boxes under the boilers without additional cost. The en-
gineer who explained it to us pronounced it a perfect success,
but that was several years ago; since then we have heard
nothing of it, and so repeat the question: What hag become
of the air light?

e —— e ———————————
WASTE LIQUORS OF PAPER MILLS.

The American Wood Paper Company at Manayunk, Penn.,
have introduced an important feature into their works in
saving the waste alkali golutions. It is said that eighty-five
per cent of the original alkali employed is recovered. The
spent liquor is conducted from the pulp boiler into a suitable
regervoir, where it s pumped up into evaporating furnaces.
These furnaces are constructed according to a patent granted
to Messrs, Keen & Burgess in 1865, They are of great length
and radiate from the center of a building resembling a loco-
motive shed, and all communieate with one central chimney.
A powerful draft carries the hot gases of combustion over
and under the evaporating pans, and the water is thus rapid-
ly carried off. The alkali is finally transferred to the calcin-
ing furnaces, where it is bronght to a condition suitable for
mixing with a fresh portion, preparatory to being used again.
In the manufacture of paper from straw the stock is also
boiled in caustic soda lye under pressure, and in most estab-
lishments the impure black liquor is thrown away., The soda
extracts silica and gluten from the straw, and thus forms a
very weak and impure soluble glass. It has been proposed
by some manufacturers to evaporate the solution and econo-
mize the soluble glass and the extra alkali, but the expense
of the evaporation has deterred most of the larger establish.
ments from attempting to make the saving. It would be
well for such paper manufacturers as deal in large quantities
of alkali, to try the Manayunk process described above, If
sode were a substance that could be thrown down from a
solution by precipitation, it would be an easy matter to save
it, but unfortunately there is no reagent with which it can
be combined for this purpose, and we are compelled to have
recourse to evaporation. The use of the spent alkali for ng-
ricultural purposes has been tried, and if potash had been
employed instead of soda the results would be favornble
where the expense of transportation did not destroy all the
profit, but as soda is now considered by many nuthoritics ns
actually deleterious to the growth of plants, this application
of the spent alkali of the paper mills cannot be recommend.
ed. The eoluble silica would be of great value in agriculture
if it could be separated from the alkali, but this separation
is not feasible. There is no reason why the lime used in the
vats to render the soda ash caustic should not bo put upon
land, and such a disposition of it is made at many country
mills,

If any of our readers can give us additional information
on this subject we shall be glad to make room for their com.
munications,

i ——
SPIRITUALISM AND BCIENCE,

Two of our correspondents exhibit o commendable desire
for information in reference to the movements of tables by
invisible gpirits, and as one of them appears to have been po.
verely handled by gome of the evil kind, we do not wondor
that hie sceks for an explanation of the phenomenon,

If there is anything established in nature, it is the invarin.
bleness of her lnws.  The lnws which regulate the materinl
world ure beyond all reach, nnd the Creator never permits the
manngement of the universe to poss out of his own hands, or
to bo Interfered with by ony of hig crentures. The moment
we deny this, that moment science becomes imposible,  For
nges the belief obtained that angels and demons were able (o
control or influence physicnl laws, Ag long an such super.
stitlon prevailed, seientific progress was impossible, It wan
only when it was discovered that the Jaws of the physienl
universe were fixed snd sure that men were encournged to
earry on wclentific resenrch, for they then knew for the first
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timo that if they ngked for bread they wonld not recoive o
stone,

The physicist now knows that to move n table without the
aid of mugcular or mechanieal fores requires o suspension of
the lnw of gravitation, and ho n]so knows that the momenta.
ry guspension of this law would reduce the whole universe
to chnos and destroy the equilibrinm of matter. To suppose
that any spirits have such power ag this is impious and irrey-
crent in the extremo.,  None but the Divine Spirlt can act on
matter except through the medium of matter, and to ageribo
such power to any of God's creatures, whether in the flesh or
out of the flegh, overthrows all that religion and science have
taught ug, Hence the scientific man nover believes in any
apparent infraction of the laws of the uniyverse, He knows
that the phenomenon observed is due fo natural cauges, and
goes to work to search out the mystery. 'There are plenty of
known cauges which have always been in operation, that are
quite sufficient to produce ull of the genuing results of spirit-
nal manifestation without the necessity of appealing to the
supernatural foran explanation;and Dr, Hammond hus shown
us that there are other eauges which explain why honest peo-
ple may conscientiously believe in the genuinences of all
these manifestations.

We have recently given a geries of articles on the history
of attempts to invent a perpetunl motion. The physicist is
absolutely certain that a perpetunl motion accomplishing work
is an impossibility according to the known lnws of mechan-
ics, yet the attempt to construct such a machine has been
made for centuries, and no doubt will continue to be made as
long as the world stands,

If a party of true believers in spiritualistic manifestations
could seat themselves by the side of a stream of water and
make it run up hill, they would accomplish a much more
clever trick than to e¢hase a table up stairs or out of the win-
dow, as your genuine spiritualist will not hesitate to do for
you at any time; but as it is difficult to take hold of the par-
ticles of & liquid, this particular form of exhibition is never
attempted, and making water run up hill is chiefly confined
to a vulgar force pump. -

Many of our readers have no doubt witnessed the perform-
ances of necromancers, and have gone home greatly puzzled
and wholly unable to explain what they had seen. We recol-
lect to have seen a cane set upright on a floor and a lad bal-
anced horizontally upon it. There was nothing particularly
wonderful about this, but when the cane was taken away,
without the lad’s falling, and it was passed over, and under,
and all about him, so as to show that he was not supported
by wires from the ceiling or by rods from the floor, we had
no ready way for accounting for it, but were absolutely cer-
tain, from our knowledge of the fixity of all physical laws,
that there was some trick by which it was done, not visible
to the senses. Aristotle believed that the heavenly bodies
were suspended by invisible cords, otherwise they would fall
upon the earth and crush it. He was evidently no spiritual-
ist, but a believer in the necessity of something tangible to
hold up the stars.

Some of our correspondents complain that scientific men
will not examine into the phenomena of table-turning and
give us an explanation upon a physical basis. They forget
that this has been done by the highest authorities in this
coeuntry and Europe.

In 1850, in the city of Boston, a reward of five hundred
dollars was offered, through the columns of the Courier, for
a satisfactory exhibition of some of the ordinary manifesta-
tions which mediums of every degree were constantly pre.
tending to produce and which were fully believed in by the
fuithful as of spiritual origin. The challenge was accepted
by a spiritual corps consisting of Dr. H. F. Gardner, Mr. Allen
Putnam, Mr. Alvin Adams, Major Raines, Miss Kate Fox, and
others, and Professors Peirce, Agassiz, Horsford, and Dr. B. A.
Gould, were appointed a committee to give them a fair trial.
It is hardly necessary to say that the whole thing was an ut-
ter and complete failure, although the distinguished profes-
sors displayed the utmost candor and patience in their search
for the truth, just as they would have done in any other sci-
entific investigation,

In Evgland the late lamented Professor Faraday subject-
ed the phenomenn of table-turning to a most searching in-
vestigation, The report of his experiments has been exten-
sively published and ought to be regarded as conclusive by
the most skeptical inquirer. Our readers will find it in 7%
Athenaum, page 801, for the year 1853,

Professor Faraday by an ingenious device found a way of
measuring the direction of the force by which the table was
moved and showed that the movement of the musecles was
involuntary., Whenever an index was attached to the table
which made the least motion visible to all, there was no
effect, because tho involuntary feature was destroyed and tho
parties to the transaction conld not exert the fores required
for lifting It excepting in the ordinary way, and such table
lifting would be like moving furniture about the room in the
most humdrum style. The exporiments were n perfect dem.
onstration of the mugcular origin of the table moving, and

must bo admitted as such by any one possessed of guflicient
enpacity to undorstond them,

There is no doubt that rappings and tippings were khown
to tho Romang, and they wero re-discovered, so for as this
country wans concerned, at Rochester, in 1846,  Rince that
dnte wo have had & surfeit of them, and it hns noty becomeo &
rogular business, as much o nx selling groceries or giving
oxhibitions with the maugie lantern. The tricks of the trade
hove been exposed over and over ngnin, but the world will
be deceived by them in gpite of nll the warnings that wo or
the dally papers can give. 'Wo must look to our gehools to
correct the evil by the dissemination of nccurnte selentifio
Information nmong the people,
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ALLOY OF LEAD AND PLATINUM,

Most beglnners in the labortory have involuntarily made
an alloy of platinum and load by attempting to fuse lead in
o platinum eraelble, and finding to their dismay the bottom
falling out,

Professor Banor hns subjected #he alloy to a sclentific in-
vestigation.  Ho prepared an alloy by fusing three parts of
lead and one part of platinum, which was so brittle that it
could easily bo pulverized in un agato mortar, This wan
molstened and exposed to the action of earbonie acld until a
considerablo portion of the lead was converted into the white
carbonate, and there was no longer any action,

The residunl alloy from this exporiment wan subjected to
annlysls, and yiolded ;
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This would give the formula P4 Pb. The alloy of plat-
Inum and lead prepared In this way is o erystalline, brilliant,
stoelygray powder, which s easily decomposed by mineral
ncids, but romaios unchanged In dilute acotic acid, Whon
heatod it fusos onslly ton brittle crystalline mass, resem-
bling bismuth, Heated in a curront of air the lead oxidizes,
and can therefore be removed In a muflle,

The specitic gravity of the alloy is 1577 by caloulation ; it
ought to be 10:15, This method of preparing the alloy of
lead and platinum may have application with other metals,
und Profossor Bauer is now occupied with that branch of the
subject, It has been hitherto supposed that an alloy of lead
and platinum could not be kept any length of time without
changing into white lead and platinum powder. The new
rescarches show that a permanent alloy can be made in the
way abovo indicated,

—— - — —————

Praxts of the cactus family are principally confined to
the Westorn continent, and although most abundant in trop-
icol regions, some forms extend far into the temperate zone,
and some species even have an alpine character. Back, in his
northern oxpedition, saw with astonishment the banks of the
Rainy Lake, in latitude 40" 40°, entirely covered with the
prickly pear (Opuntia vulgaris). Humboldt found on the
Andes sovoral spocies of cactus on elevated plains from 9,000
to upwards of 10,600 fect above the level of the sea. Some
have cven been gatherod at an elevation of 13,600 feet, In
sige and hight the difforent kinds present remarkable contrast.
In Mexico and Arizona many kinds assume an arborescent
form. Other kinds have a globular form, some with a dia
moter of threoe feet, and attaining a weight of 2,000 pounds
while a cactus in South America is so small and so loosely
rooted in the sand that it gets between the toes of dogs.—
Entomalogist.
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Stupy oF NaTUuRAL HisTORY.—For many years it has been
one of my constant regrets that no schoolmaster of mine had
a knowledge of natural history, so far at least as to have
taught me the grasses that grow by the wayside, and the
little winged and wingless neighbors that are continually
meeting me with o salutation which I cannot answer, as things
are. Why didn't somebody teach me the constellations too,
and make me at home in the starry heavens, which are al-
ways overhead, and which I don't half know to this day? 1
love to prophesy that there will come a time when, not in
Edinburgh only, but in all Scottish and European towns and
villages, the schoolmaster will be strictly required to possess
these two capabilities (neither Greek nor Latin more strict),
and that no ingenious little denizen of this universe be
thenceforward debarred from his right of liberty in those
two departments, and doomed to look on them as if across
grated fences all his life!"—Carlyle, in the Edinburgh Cour-
ant,

| — -

Tug arborescent grasses constitute one of the most beauti.
ful adornments of tropical vegetation. These grasses belong
chiefly to the Bambusa (bamboo) and other related genera
In India the seeds of the bamboo are mixed with honey and
eaten like rice, In South America an arborescent grass, the
gigantie Guadua, attaing & hight from 50 to 60 feet, Another
species, s powerful elimbing grass, twines around the trunks
of largo trees, reaching to their tops. A species of cane
(Arundinaria) grows in large tufts, reaching o hight of 80 to
40 feet, of which the first joint rises without & knot to a
hight of 16 feot before it beging to benr leaves,  Theso joints
belng hollow, are used as blowing tubes by the Indians, for
the dischurgo of thely arrows. Even in the Southern United
States the stalks of Arundinaria furnish fishing rods of the
bent description, .

it S G A — e

A HAx Fraxoseo undertaker claims to have discovered s
new method of presexving the dead human body, By hLis

rocess ho petrifion it. Me oxhibits a body that he petrified
El July, 1808, and it shows no slgns of decay. When struck,
miys the editor of the Morning Call, it gives out "a ringing,
metallic sound.” The eolor of the flesh is not changed, Al
this in very wondorful, if true, but it is of questionable utili.
ty 5o far as the human body 4 concerned.

BELOIAN RAtLs~In the first L"Mn months of this year
Bel ralls wore exported to the extent of 03,880 tuns,
.a.ﬂ:: 108,746 tuns lsotlw corresponding period of 1809,
There was n considorable Increase in ths oxports of Belgian
rils to the Zollvereln, France, und Spuin, but a decreaso
occurred fn the exports to Russia, the Low Countriow, Tur-
key, Ituly, and the United Btates,

Srientific  mevican,
SCIENTIFIC AMERICAN,
1871,

Spocial Club Premium,

A Now Volume of this journal commences on the first
of January, Any person sending us yearly cluba for ten
or more coples will be entitled to recelve, freo of postage
or expross charge, ono copy of the celebrated engraving,
“MEN OF PROGRESS,” for every ten names,

Thins large and splendid Steel Plate Engraving is one of
the finest art works of the day, posseasing # rare and peculiar
valuo over ordinary pictures, by reason of the lifelike ac
curacy of the personsges it represents. The sceno of the pic
ture is laid in the great hall of the Patent Office, nt Washing-
ton,  The grouping is spirited and artlstic,. Among the

persons roprogented are the following vminent inventors

BT B MORBR o0 crosesvsarasensussvorevnsnss Inventor o1 Electric Telograph.
OYRUB H. MOCORMICK vy svesascncsrensossossoreassenss Inventor of Roaper,
THOS, DLANCHARD,,....... Jdoaventor of Lathe for Irregular Forma.

WILLIAM T, Q. MORTON,.c.uvveisvererenirsrarsns Inventor of Chloroform.
SAMURL COLT,..0uvuns sosessarssssnsnsons Inventor of Revolying Fire-Arma,
CHARLES GOODYEAR,....c..courrvenanseneanes Inventor of Rubber Fabries,
FREDERICK E. BICKLES,.....covvuriversnerssnns Inventor of Steam Cut-Off.
HENRY BURDEN,..ccorvavesssscanatsossos Inventor of Horse-Bhoo Machine.
Pl (e ) A R R - P o Inventor of the irst Monitor,
JAMES BOGARDUB, ... .cu0rvneenernnnserraraanes Inventor of Iron Bufldings,

JOSEFH BAXTON,......
PETER COOPER,...........

............ Inventor of Watch Machinery.
Inventor of Iron- Rolling Machinery.

JOSEPH HENRY,.... CebNosTeRSONsES Inventor of Electro-Magnetic Machine,
ISATAH JENNINGS,....coocivrennnrernennennes Inventor of Friction Matches,
RICHARD M. HOE,......cooovivinninnnrnen Inventor of Fast Printing- Presses

Theso noble men, by their own efforts, raised themselves
from the depths of poverty,and by their wonderful discov-
ories, conferred incalculable benefits upon the human race,
entitling them to rank among its greatest benefactors. It is
but fitting that the remembrance of their achievements, and
the honored forms of their persons, as they lived and walked
among us, should be perpetuated by the highest skill of art.
The picture, which is three feet long and two feet high,
forms an enduring and desirable object for the adornment of
the parlor. It was engraved by the celebrated JOHN SARTAIN,
from a large painting by ScHUSSELE, and all the portraits
were taken from life. Every lover of Science and Progress
should enjoy its possession. Single copies of the Engraving
$0; Three copies, §25.

One copy of the SCIENTIFIC AMERICAN for one year, and &
copy of the Engraving, will be sent to any address on receipt

of $10. MUNN & CO,,
37 Park Row, New York City.
. Aueries.

[ We present herewith a series of inguiriea embdracing a variety of topics of
greater or less general interest. The gquestions are simple, (& s true, but we
prefer o elicit practical anncers from our readers, and Aope to be abie to
rake this colurnn of inquiries and anacers a popular and wee/ul feature of
the paper.)
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18 —MinLsroxes vor GrixpiNe COUN AXD Fren~Will
some of yonr millwright readers lnform me what slzed bures, kKind,ote,, shnll
purchase for grindlog corn and feed? 1 have o 10-horss power engloe,
and wish & mill that will soit such power, Are any of the patent mills or
tron mills any improvement upon the Olﬂlf!ll_oﬂfﬂ French bures?

¥aets for the Ladles,

My Wheoler & Wilson Machine has been In constant nse for ten yours, has
never beeu ont of repalr, and does nleer work now than when we first got L
I used one fine needle four years during the war,

Indianola, Texas,

MISH MATTIE WARD,

All the Leading Newspapers
Publistied 1n the United States may be found on file ot the Advertising Agen-
ey of Geo. P, Rowell & Co., of Xo. ¥ Park Row, New York.

for sale st low prices, by Theo, Tuseh, 8 Park Row, New York,

New Patent Law of 1870.
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INSTRUCTIONS

HOW TO OBTAIN

LETTERS-PATENT

J\IEW JNVENTIONS.

Information about Caveats, Extensions, Interferen~
ces, Designs, Trade-Marks, and Foreign Patenta.

-

OR Twenty-five years, Mryx & Co.have occupled the lesding

position of Selicitors of American and’European Patents,

During this long experienne they have examined 5ot Jess than

Pifty Thousand Inrentions,and have prosocuted cpwards of THIRTY

g?mcnn APPLICATIONS FOR PATENTs. In sddition 10 this they
-

have made, st the Pstent Office, Twenty-Fice TAowsand Special
Examinations {ato the novelty of various Inventions.
The lmportant advantage of Munn & Co.'s American sn