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Combined Safety Valve and Low.Water Alarm,

The dangers arising from ton low water in boilers are
scarcoly less than from too high steam. It was long ago
seen that an escape valve, adjusted to relieve the boiler from
any oxcess of steam above a fixed pressure, was a prime ne-
cessity 08 a measure of safoty in the use of steam ; but while
the safety valve has thus been an accompaniment of boilers
“almost from the earliest period in the history of steam, the
application and adoption of automatic low-water detcctors
and alarms, are comparatively recent.

It i not our purpose to discuss the general utility and de-

sirability of reliable instruments of this kind in the present
article ; we have too often given

expression to our views on this

subject to render it necessary to

repeat them. Our object is to

describe a device of the kind un-
‘der consideration, of which we

_give an engraving, and which
‘differs from many low-water de-

tectors, in that it is a low-water
detector, alarm, and safety valve
combined, each of its functions
being independent of the other.

The safety valve is made, as
shown in section at A, with a flat
annular face, its upper portion
being nearly at right angles with
the vertical part, and a tubular
opening passes through its entire
length.

Into the lower part of the bent
tubular opening is screwed the
vertical pipe,B, and into the upper
part the inclined pipe, C, having
at its outer end the hollow sphere,
D. The sphere, D, hasa pet cock
at the top to allow the efflux of
air when the valve is first ad-
justel to work. On the opposite
gide of the valve, A, from the
pipe, C, projects a bent arm, E,
pivoted at F, and carrying o
weight by which the valve can
be adjusted to the required press-
ure. The pipe, B, descends be-
low the normal water level, as
shown.

In adjusting this valve, the pet
eock in the sphere, D, isopened,
when the air escapes, and the

between patent right and copyright, which he, in common
with Mr, Macfie and others, has proraulgated, -

Lord Derby, then Lord Stanley, said * the differonce is sim-
ply this, the obvious fuct, that no two men ever did or ever
wonld write, independently of one another, the same book :
wherens it might happen, and often did happen, that two or
three men, quite independently of one another, would hit upon
the same invention. That alone establishes a distinction be-
tween the two cases.” Obviously his lordship here speaks of
patentable inventions, not mere ideas, suggestions, prognos-
tications, or sketches ; and his proposition is distinct enough,
oxcept for one slight ellipsis, which we will take the liberty
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ent authors should write books in which there should not bLe
even a differonce of wording or punctuation.

As some difference, if it were only verbal or grammatieal,
would surely betray the independent authorship, so some
difference in the members or details, if it were in nothing
more than nails instead of screws, would certainly betray in-
dependent invention. Did time permit, it would be interest-
ing to trace the analogies between machines and books in
arrangement, logical coherence, construction, style, ete., bug
probably enough has been already said to show that the
‘““obvious fact "' on which Mr. Macfie, Lord Derby, and others
rest their partiality to copyright is not a fact, and is by
no means obvious, and that
wherever the natural and nee-
essary distinction between au-
thors’ and inventors’ rights
may lie, it is not where his
lordship supposes he has found
it. If it is replied that the
book and machine are not
meant in that straight, narrow,
and mechanical sense, but
rather the ideas which the
book and machine express, I
rejoin, that cannot be the mean-
ing of the proposition, since it
would cut the feet from the
distinction which it desired to
establish, it being well known
that, in that sense, various au-
thors have independently writ-
ten the same book, and various
inventors hit upon the same
invention.

Mr. Macfie, comparing books
with inventions, seems to think
he hss used a knock-down ar-
gument, when he says that
if he buys a railway guide he
is at liberty to make use of the
information it contains, and to
find his way by its guidance
to any part of the kingdom ;
but that if he buys a specifica-
tion, it only tells him of some-
thing which heis not at liberty
to do. This is a curious ex-
ample of the haziness of which
[ have so much complained.
I would ask the author—Is

your railway guide a free pass

pressure of the steam upon the

surface of the water in the boiler
causes the water to rise and fill
the cavity. The weight upon the
arm, B, is then set to counterpoise
the weight of the water to the
pressure it is desired to maintain.

for any of the railways it men-

tions? Will it anthorize you

to run your private locomotive
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on tho rails, or even to lay
down another line alongside?
You sea there are three things
to be named on both sides, to
make the comparison just. On

quired pressure raises the valve - the one side, the town to which
end relieves the boiler, It will be you wish to travel, your fare,
also evident that as soon as the B e and railway ticket. On the
water falls below the pipe, B, other, the end, the product or
steam will take the place of water manufacture you want to ar-
in the pipe, C, and the sphere, D, rive at,your royalty,and license.
e e M BURLEY'S SAFETY GUARD FOR STEAM BOILERS. To apprehend the nature of

immediately, The sound of the

tho bargain betweon the State

steam, a8 it issues from the valve, will give the nlarm, or a | to correct, as it deprives the proposition of that clearncss | and the inventor contained in patent law traly, let mo remind

whistle may be employed if desired.

In this case the valve is opened by both the force of steam
and the counterpoise, and o very wide opening being made
the discharge of steam will be 8o copious as to be readily dis.
tinguished from the smaller escape due to pressure alone,

These valves have been tried and are highly recommended
by many users of steam in Cincinnati and Columbus, Ohio.
Two patents, dated respectively December, 17, 1867, and June
15, 18090, have been obtained on this device by Charles Bur-
ley, of Cincinnati, Ohio. A part of the right for the Eastern
and Middle States will be sold, Address, for further informa-

tion, Burley & Co,, No. 84 West Third street, Cincinnati, Oblo.
.-

PATENT RIGHT AND COPYRIGHT,

The following extract from an address by Mr, Cleland be-
fore the Liverpool Polytechnic Soclety, is u masterly reply to
the sophistrics of some of the modern enemlies of the patent
system :

Aw the opinions formed by Lord Derby, in his capuncity of
chafrmoan of the committeo of 1864, nuturally carry great
weight with them, at least notll we sco how partial was the
evidence from which these opinions grew, it Js worth while
to tuke some paing to expose the fallacy as to the distinction

which is #so desirable in any statement that has to be for-
mally discussed, He said “ exactly the same book," and
doubtless meant exactly the same invention, In this sense
we will understand and endeavor to reply to him,

What I8 a book but the visible type, expression, or embaodi-
ment of the author's idens? What is a patentable invention
but the visible type, expression, or embodiment of the ideas
of the inventor? As the author's ideas are the soul of the
visible book, so are the inventor's Ideas the soul of the visible

'invention, As the body that contains the author's ideas will
yary indeflnitely, according to the varions minds of varions
authors, so will vary the body that contains tho ldeas of the
inventor. We admit that two authors writing on the same
gubject must exhibit diffurences of arrangement, style, con
struction, grammar, e¢te, arising inevitably from the differ.
ences botween themselves ; o wo must admit that two in.
ventors, iIndependently carrying out, expressing, or embody-
fng the same idess, will exhibit analogous differences in
arrangement, style, construction, and what may bo ealled the
graommar of physica, That two inventors, working inde-
pendently, should throw their ideas into & form of process
“exactly " the samoe, is a8 improbable, and as inconsistont

you that to patent means to publish, or to inform the public
of the subject patented. Letters patent are granted, not
strictly for inventions ns many seem to suppose, but for the
publication of inventions, not for publication merely but for
prior publication, and not purely for prior publication but
for prior publieation through a well-known channel formed
for that express purposs, where the information given may
bo preserved for, and bo always readily accessible to the
publie, Priority is an indispensable condition of the barguin,
This condition has been objected to in the paper before us,
and elsswhere by Sir Roundell Palmerand others, on grounds
that seom to mo as unteonble as those of the objections to
property in ideas, Here the State adopts the proverbial
maxim that a © bird In the hand is worth two in the bush.”
It buys n caged bird in preforence to a bird in the woods, and
buys it from the first comer, beeause it knows no other. It
wants but one bird of cach species; a second would bo su-
porfluons.  To drop metapbor—the Commissioners of Pat.
cuts, as servants of the State employed to buy the knowledge
of new inventions, offer lnducements in the shape of leiters
patont for the earliest and fullest information, They are in
darkness s to these now inventions, and they wait for the

with what wo know of human nature, as that two independ. l inventor to come and displace their darkness by his light,
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ol saﬂdpauon in merotriclons—the socalled invention over
which you make such a cackling lay direct in the “ path  of
discovery and invention, and was sare to have been hit npon
by thosa who were following hard at your heels. Mr. Lau.
der, in this discnssion, in the instance of thermodynamics, to
which he could casily lave added many others, has given a
ssvere blow to thoso fallacies, Did timo permit, I wouldl' as.
pire to the honor of following in his footsteps, and of giving
thom the coup de grase, It would have been amusing, and
perhaps instraotive, to survey that wondrous but badly.paved
road of disovery—iteolf, strange to say, quito a rcoont die-
covury—whore inventions and mprovemonts, great snd
small, aro supposed to bo strown like boulder stones and looso
Macadam, whore the traveler must tread warily lest he
agonize his corns against a wee improvement, or hoedlossly
stumble ovor a big invention, to the brulsing of hia shins
and the imminent peril of his nose—that romantie pathway

through an enchanted land where, according to our modern
argonsuts, wild geeso, protuberant with golden egge, waddle
lazily along, actually inviting tho passenger, with inharmo-
nious voloos, to put salt on their tails!

— A

FUR SEAL FISHERY IN ALASKA,
[(From Ol4 and New.)

After a possession of two years, and with adequate means
of obtalning information, the amount of knowledge of the
territory of Alaska, and its resources, evineed in official gov-
ernment reports, is Jamontably small; while the great bulk
of our people have no ideas in respect to it outside of its
pame. Stch being the ease, I think it might not be uninter-
ceting for me to give a short account of the great, and alas,
only sonros of revenue, in Alaska—I mean the fur seal fisher-
jes. It is not only on account of their connection with Alaska,
that these fisheries are objects of interest, but from the fact
that the habits of the animals are exceedingly peculiar, be-
ing wholly unlike those of any other creatures in the world ;
and also that the fars obtained there are at present in very
great demand.

The southwest corner of the main body of Alaska islength-
encd out into a long peninsula, and from the end of it the
chain of Aleutian Islands extends almost to the opposite
shores of Asia. These islands form the southern boundary
of Behring Sea, which, for its storauy turbulenco, the shai-
lowness of its waters and consequent destructiveness of its
waves, and the comparative frequency of shipwrecks that oc-
cur upon it, is justly dreaded by sailor, merchant, and insarer.

In this sea, about three hundred miles northwest from the
extrame end of the peninsula of Alaska, and entirely isolated
from all other bodies'of land, are two small islands, pamed
St. Paul and St. George ; they are so small, that if lnaked for
on a large map ther will be found only represented by mere
dois. St. Panl, the larger of the two, is thirty-five miles north
of St. George ; the former is about fifteen miles long by six
broad ; the latter ten long, by four broad. They must have
been at one time mach larger, but being of old volecanic form-
ation, they have grdually worn away, forming by detrition
large and dangerous reefs,’ which, extending scveral miles
into the sea, render it imposible for vessels to stay in their
vicinity, exceptin fine weather ; especially as at neither of the
islands is there a harbor, and the only protection to be found
in a storm is to get if possible on the lee-side of one of them.

From the shore, with perhaps a dozen exceptions on both
islands, cliffs rise perpendicularly;, varying in hight from fifty
tosix hundred feet. These are cat at places by the wind and
rain into most fantastic shapes, and are the abode of countless
myrinds of sea fowl. The interiors of these islands are wild
and desolate in the exireme, but are greatly diversified by
hill and valley. The upper part is of rough, jagaed, uncoy-
cred rock ; o uneven is it that it is almost impossible to pass
over certain portions of it without suffiring greatly from la-
coration of feet. In the valleys the rock is covered by a thin
layer of earth, which supports mosses, o few running vines,
and in low damp spols o coarss grass : as for timber, there is
not o much a8 a twig; the natives aro therefore obliged to
o )ll- wi all that drifts to their shores to supply themselves

th fael snd building material. Thoese bleak cliffs and bar-
ren valleys are shrouded three fourths of the time in thick
fog ; for without this great dampness—as I will hereafter ex-
plain—it would be impossible for the seals to remain there
c!uriu;{ the scason. Add to this, storms of such violence and
luration as to render landing or departure from the shores an

impossibility in winter, and in summer unly practicable on an

ytwo days in & week, and ono may form some idea of
l'u" n.nurnl attractions of thiﬂ part of our newly acquired
POSHCESION,

There are eight beaches at St Paul's, and four at St
(1:""'_)_7," #, which, instead of ending abruptly at the foot of tall
Ciills, rise gradually up into low hills, On these beaches, in
the early part of May, the seals begin to assemble : ; first, a
few ' sencutchers,” or ul:l mnle seals, arrive ; and ("k“'l( upon
themsolves the offieo of seouts to the advancing Army, go ovoer
all the ground. 1If much inte rrupted in thelr prococedings,
they bave been known to prevent the landing of seals on that |
beach during the ¢ fsuing summer ; and for this reason lh'
are permitted 1o wander at will,” As time progresscs, “"’m
arrive, both old and yonung, but almost entirely male, unti)
the beaches fairly swarm  wit) them ;

and the young and
L .’ from w antof room, and l»\' the feroe ll)
o ac utfh' I W h') } i N p (“l WM.- r l‘“' W h‘,ll) Lo
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aumdm-buk upon the adjolning hill nldoa From tho
mlddlo of May to the first of June, there Ia a constant influx
2 | of fomale seals, who, us fast as they arrive, aro seized by the
 geacutohor ™ npon whose feot of torritory chanco has brought
thom ; ho dreiving baek, if he bo able, any adventurous male
ponl who tmay wish to contest his right, 1f he In not ablo so

to do, hie is himsell driven up tho hill side, and loses not only
tho now comer, but all former conquests he may have mado ;
for they are quickly absorbed into the victor's already crowd.
od harom. In these stragglos for supremacy, the brant of
tho battlo, an Is the onss with higher anlmals, In sometimes
borne by the innocent eauss of dispute; for a fomalo seal on
coming sahiore may bo pouncod upon by two hage " seacutoh.
ers,” cnch taking hold of hor with thelr long tusks, and pull.
ing In opposite directions with tremendous foree, until thoey
both forfelt the fruluu of victory by the death of the poor vie
tim,

Whon all the neall Linva come, tho “ geacutchoers ' that have
held * possession " of the beachos, have succoeded in eaptur.
ing from threo to ninety fomales each, of which they take the
most jealous ears from the time of parturition—which ocours
in two or three weeks after thelr landing—until they prepare
to tako their doparture st about the first of October, Daring
this long space of time—more than four months —~though the
young male seals froquently revisit tho water in warm weath.
or soveral times duripg tho day, the * seacutchers” and fo.
males never do, but romain on the beach in the same place
that they first took up thelr abode, Bright sunshine troubles
them, and croates great restlessness among them ; so much
so that if it wero to continue for more than threo days, it
would necessitato their going into the water, thereby disar.
mnging the family groupings and causing the death of o
great portion of the young from desertion and consecquent
starvation. But by a wise ordinance of Providencs for the
good health of the seals, but hardly for that of the human
beings on the islands, this never occurs ; in fnct, the daration
of the sun's undisputed reign is rarely over six hours in
length, while a week will often pass in which heis bat * seen
through a fog darkly.” The power of these animals, not
only to exist, but to support their young, without any visible
nourishment, is wonderful ; they have often been cat open,
and nothing found in their stomachs but a fow small stones.
They lose greatly in weight, however, for when they come in
the spring they are replete with fatness; but by the time
their young are large enongh to go into the water, they are
weak and emaciated in the extreme.

The fur seal is an entirely different animal from the com-
mon hair seal that is frequently met with in our harbor, not
only in regard to gonerical classification, but also in relative
worth ; the skin of the former being very valuable, while
that of the latter is comparatively worthless.

As the male far seals grow old, their sizs increases with
such regularity, that one accustomed to see them, can readily
tell their ages at sight. When first born they are a foot in
length, and covered with fine black hair; they are then en-
tirely uscless for commercial purposes ; but the next year, the
bair changes to a dark gray, and underneath it is a fine yel.

low fur, which, after being prepared, becomes the * Fur Seal,”
as generally known; their size has also increased, and seals
one year old weigh over one hundred pounds, and are about
three feet long. From this time their gmwthuvuyupm

so that a ssacutcher of fifteen years of age is often more than
eight feet in length, and in weight mrtwothon-ndponndt.
The females, however, never attain the size of the males, their
growth ceasing at the third year.

In order to more fully describe the manner in which these
animals are killed, I will give an account of one of the many
“drives” in which I participated during a six months’ resi.

dence on the Island of St. George.

At two A. M. I was awakened by the “ Nirachic” (the native
foreman) coming into my room; he came to tell me, that two
men had just arrived from the *“ Starrie Artiel,” a beach threo
miles from the village, with reports that great numbers of
young seal had come ashore, were very well spread over the
hill-side, and that the wind was blowing in from the sea, so
that there would be no danger of their scenting our approach.

On getting up, and finding that the weather was damp enough
for our purpose, I gave orders to wake the people of the vil-
lage, and prepare for a drive. In ten minutes, the driving
party, consisting of twenty men, were assembled near my
house, armed with long, heavy clubs, which are the only
weapons needed in eccounters of this kind.

It was a northern summer sunrise; but a rising gale swept
in fitful gusts great banks of thick, wet fog over the island,
For a few minutes it would be clear, so that points at a mile's
distance could casily be seen; and then again, rushing over,
mingled with the wall of the wind, the fog covered every-
thing,; in a cloud so dense as to render objects only a fow fout
removed wholly invisible. Wae started in Indian file, with
the “ Nirachic” loading, at & half run, along a narrow rocky
path, over the cliffi to the seal beach; now skirting thoir
edges, so that wo could hear, hundreds of foot below, the

.| wild dash of the waves against their base ; and now plunging

into deep, narrow valleys, which, retaining the mist, wero
almost wholly obscared in dasknoss. The natives leaped
from one wet and slippery rock to another, with the agility
and certainty of n chamols among the Alpine hights; (the
fear of slipping being entirely obyiated by the uso of leathoer
made from the flippers of the Sea Lion, for tho soles of thelr
 boots —this leathor posssssing an adhesive power almost
Lequal to that of a fly's foot, A half-hour's run bronght us to
the hills overlooking the beach. It was wholly obscured
from sight, but up from the abyss rose tho monning and
bollowing of thousands upon thousands of seals; tho wild
surroundings made it scem like the ory of lost souls in Pan.
| demontum, The * Nirachic,” followed by hLis men, crept soft.

[APmL 16, 187 0

ty o that polnt whorn the low. w.do bmh bogm to alom up
iito the hills; then suddenly, starting up with a shout, and
waving their elubs in the alr, they ran, following each othcr
at a hundred or more foet apart, along the line mids by the
base of the hills ; the seals, seattering in all dircetions, were
elther driven down on to the benoh, or up the hillside, betweon
whioh and the beach & cordon of men was soon formed, The
line of men then began to advance up the hillside ; the poor
soals leaping or rolling along, but still making thelr way
with considerabloe rapidity, were urged farthor and farther
from thelr refuge, the water, When thoy had been driven
about a quarter of a mile, this huge drove, which must have
contained over six thousand, was divided into ten smaller
ones : two mon were assigned to each of these, with orders to
drive in different directions to the village. The reasons for
this wore, that in order to drive seals any considerablo time,
or distance, tho earth has to be very damp ; and, as they ab.
gorb much of the molisture out of the ground over which they
pass, in a very Inrge drove, thoso in the rear would have to
go on dry ground ; but, by being so separated, they all have
nearly an equal chanes.

Having been fully started, these droves were easily man-
ngod. The seals were allowed to rest after every two hun-
drod fest of distance made ; they never moved except when
urged by means of shouts, and waving of clubs, and then in
exnctly an opposits direction from their drivers. It took
about theeo hours te bring them to the settloment, 5o that it
wis gix o'clock when they arrived there ; and all the inhabi.
tants of the village cams out to meet them ; partly to estimate
from the number of seals what their individual gains wore to
bo, and partly also to relieve the drivers, and allow them to
goet breakfast, before the killing commenced.

The spot chosen for the killing was a little valley, noar the
storchouse, Here the various droves were united, and the
drivers, having refreshed themselves, by breakfasting on some
of the young ones that they had killed at the beach and
brought in on their backs, now prepared for action. Some
two hundred seals wers divided from the main body; and bav-
ing completely surrounded thom, the men contracted the eir-
cle, driving the seals as they did so into the center.

Thea began the work of destruction. The seals wero
heaped one on the other, in their eagerness to escape from the
death that threatened them on all sides ; while the men struck
at their heads with long clubs, and at almost every blow a
seal would leap into the a’r, with a painfal moan, fall to the
ground, convulsed in agony, and quickly die,

So much actual strength had they, however, that sometimes
a seal would seize one of the clubs with his teeth, and wrench-
ing it from the hands of the man who held it, toss it,bya
turn of his head, more than thirty feet. In sfawm!nml.
all those under three years of age were killed, and those over
thatagcdﬂmoﬁ'toﬁndthdrnytothamube&ﬂlq
might. All the men, women, and children thea came; and
each, taking a seai, worked with such rapidity, that soon the
skins had all been taken from those that had been killed.

In this way another and another portion were taken from the
great main body, until in the eveoing it was all exhausted,
and the ground for over two acres was covered with bare
white bodies, which, in the dim, stormy tvﬂight, reminded
one of a field of battle after a day’s combat.

Thes\‘.luwmbmnghttothestouhotu,cmu and
each head of a family accredited with the unonnﬂhﬂhould
his honsehold had taken. The next morning the skins were
salted, and having remained in pickle five days, were taken
out, rolled in bundles of two each, and were then ready for
shipment. ' q :

The ground being so rocky, it was impo-ibl'o to'buqﬁo |
senla’bodia.andmzhmwthemintothomwmldmnn :
the living seals to forever abandon the island; so they were J
allowed to romain, the natives only taking off enongh of fav
to supply them with oil, for food and llght. At tha ‘end of the )
season, there were many acros of pu ses, which A
“ reeking up to heaven,” bmughtdkaw pon their '
destroyers, as the list of mortality all too clearly showe:
Yot if thoe seals cause tho death ofthoA)oub. ﬂwm
absolutely nocessary for their subsistence, as the islands pro-
duee no vegetables whatevar ; and the imblunumobliccﬂ
to depend entirely on what is brought thmﬁn-hdhg
poses. For meat, they use the seal, fresh in m}df}jdl |
in winter; varied porhaps, now and then, by & gall or loon;
but the means of supplying themselves with 1 hq-m \re 8
very inconstant, that were the former frightencd away J:
mismanagement—which has frequently been the case
other localitics— the Aleuts would be also obliged to desert .
the islands, luvingthomuhrmnmdmiﬁ thoy ero '
fifty years ago, when the Russian first brough o reside
there,

The number of seals killed on thm m
aged, for the ten years preceding 1&8, n uﬁb 8 th
Lundred thousand annually; and wlih % A
this eonld probably ba oontlnnod‘m_. it ﬁ?)C.“ *c’*
a;,. g th o 8u

.....

rule, thoro Were over two h ’
Last year, although thore was an & J N
any oue even to land ontlmw
Government, there wera neve
sand seals destroyed ; tho 1 mm;'

& manner that 1§ WW”! .
for o Civil Service elorn

tho fisheries. ’I’M
bo adopted, is th
years, to re



' 'lﬁ »'.»: .,
‘Aloutian inhabitants ; and holding them accountable for any
infringoment of its provisions. In this way, tho Government
~may derive a revenue, varying from one hundred thousand to
throo hundred thousand dollars annunlly.
The great market for these #kins Is London, to which place
hoy are all shipped, vin San Francisco, or the Hawalinn Is.
* Innds; the price varying, according to demand, from fifteen to
twenty-oight shillings each. In order to reduce them to the
state in which they are ususlly seca, they have to undergo a
long process of cleaving, outting, and dyeing, which ia to
American furriers —if their claim that it was formerly done
here bo o truo ono—a ‘“logt art;" for certain it is that no
where outside of England 1s it understood ; and even thore it
is held ns & monopoly by a half-dozen business houses. The
« 8kill required to remove the long hair that covers the fur, is
only obtained after years of practice, the operation being an
extremely delicate ono. The skins are placed on frames, and
* the inner surface pared off, until the roots of the hair are
completely severed; while the roots of the fur remain un.
tonched, on account of their nearness to the outside surface,
The hair is then very ecasily removed, and the light yellow fur
made ready for dyeing, either to a more golden yellow, a dark
purple, or black ; and is afterwards brought to the gencral
fur market.

—p <>
[For the Sclentific Ameriean.]

DEFORMED FEET AND SHOES,

BY DUFF CHILD, M. D.

Were any person to assert that at the present day our en-
lightened people are addicted to producing a deformed condi-
tion of the feet in both sexes to a more culpable extent than
are the Chinese in the feet of their women alone, the declara.
tion would no doubt be pronounced utterly untrue; yet the
averment is certainly susceptible of proof, as the writer
hopes to be able to show clearly.

Chinamen of the wealthier classes, it is well known, bring
the feet of females to a size and form to correspond with their
ideas of beauty by confining these members in an unyielding
shoe, the dimensions of which are not allowed to be increased
from early childhood to adult age. Our people, although
they increase the size of the shoes worn, as their children ad-
vance in years, shape the foot covering after a form very far
differing from the natural outline of the human foot, and
thus drive it from its proper form, entailing suffering and de-
formity upon the mature years of their offspring. If what
has just been written can be proved to be true, then my prop-
osition at starting is correct—the Chinaman is less culpable
for Lis efforts to render his child more beautiful, in his eyes,
than we are, who deform our children’s feet through igno-
rance, thoughtlessness, or neglect.

To begin the proof of assertions made, some description of
the malformations which exist in the feet of our people may
be given. Every adult in our country has noticed in others,
or been painfully conscious in his or her own person that a
troublesome and ugly protrusion or knob has appeared at the
joint where the great toe joins the body of the foot, when the
age of twenty-five has been attained, and frequently at a
much earlier period in life. It is, furthermore, equally ap-
parent that with persons of mature age the little toe has be-
come a dwarf—is a mere rudimentary appendage of the foot—
while the remaining toes are crooked, and thickly studded
with the callosities called corns, Particularly,thongh, at the
main joint of the great toeis the acquired deformity plainest to
be seen. This joint is invariably found in a condition called
Jypertrophied by medical men, and is, very commonly the seat
of a painful and troublesome sffection, the bunion.

The writer assumes—and slight examination will show his
assumption to be warrantable—that the natural form of the
human foot is met with,'in white people of the United States,
only in children whose feet have not been much accustomed
to the restraint of shoes ; and the departure from this normal
state is rendered strikingly evident when the foot of an adult
is placed side by side with the feet of such children. Proba-
bly in no grown up white person in our country could an ex-
ample of this normal foot be found ; but in Indians, where
little or no restraint has been applied to the member in wear-
ing the soft moceasin or deer skin covering, the same typical
outline that prevails in the undeformed ieet of young white
children is seen, A good illustration of the truth of this
statement is to be met with in the remains of the tribe of
Choctaw Indians living in the forests and around the towns
and cities of Southern Alabama and Mississippi, who still ad-
here, for the most part, to their national style of foot cov-
ering.

Two figures are given in order to furnish the reader
with a clear ides of the difference between the form of feot
jnvariably seen in white adults, and what that form ought to
be, us we find it exemplified in the feet of Indinns, and of
children of two or three years of age. The first cut repre.
sents what is claimed to be the proper normal shapo of the
humnan pedestal, the second plainly shows the commonly seen
departure from that form. By the foregoing figures it is
hoped that the remarkable and unwarrantable difforenco be-
tween the form of feet of children and adults has been clearly
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demonstated. _
Wo next come to showing the cause of deformity which

exigts, and whether or not the change in the feet of adults
would take place naturally through use and progressive do
velopment, even though the restraint of shoes had not been
applied from childhood ; and the question naturally suggests
itsel f—I8 this malformation due to o faulty fashioning of the
ghoes commonly worn by our pooplu t Now, the fact that
with growz up, and even gol Inc ans, who havo not adopted
the customs of the white rae:, a8 wal a8 with children, no
deformities, such as have been Jesemibed, are to be found,
ought to be conclusive evidence that the peculipaities in the
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feet of our men and womeon aro not from natural causes, T
the wearing of shoes should the great deformity met with in |
the feot of the entire American people be attributed, and not '
meroly to the wearing of too tight orltoo unylelding shoes, bat
to thelr being wrongly shaped—too pointed—is the trouble
or ugliness due.

An attempt will now be mado to show that the fanlt in the
shapo of all shoes manufuctured in this country lies in tho
too extremity alone. By comparing the two figures given
below it will readily be seen how differcnt a relation thoe lines,
a b oand d e, have to the points of the great and little tos in
tho respective cuts, Further, it will be seen that, in Fig, 1,
the straight line, a b, passes through a point near the middle
of the heel, over the internal margin of the joint where the
great too joins the body of tho foot, and touches the inner
side of the great top for its entire length. Now, this line,
@ b, can bo drawn through the same points on the sols of any
undeformed foot ; but the same will not be the result if an
effort bo made to describe it upon the solo of tho foot of any
adult white, or upon the sole of any shos madoe after the
style worn at the present day. The same remarks will apply
to the sccond line, ¢ d, in Fig. 1. This demonstation will
serve to show that the soles of shoes, and consequently the
upper leathers, are not fashioned in accordance with the nat-
ural outline of that portion of the body they are designed to
cover—that they are too much drawn in or curved to o
point where the toes must rest, particularly on the inner
margin; they, therefore, must necessarily produce the deformi-
ties, which have been mentioned—must eramp the toes, give
rise to disease in those members, and to a lack of freedom or
easo in walking.

That these facts may be made mora evident, a representa-
tion of the sole of what the shoemaker would probably term,
a well shaped and roomy shoe, as shown in Fig. 3.

It will be seen that the lines, @ b and ¢ d, wmiss the points
where the ends of the great and the little toes rest; there-
fore, in the wearing of such a shaped shoe it is quite plain
that these two toes must be forced towards each other—
must crowd the intervening toes and ailow no room for their
spreading apart, as they have a natural tendency to do, when
extended or bent backward, as they are at the completion of
each step.

A shoe, such as will allow sufficient room and proper free-
dom of motion to the foot, and will not give rise to deformity,
must, it is contended, be shapad on the bottom, its most im-
portant part, like that in Fig. 4, which represents the shoe

for the left foot ; furthermore, the upper leather must not, in
making the shoe, be drawn so tightly across the toe of a thin
last, a8 is the usual custom,

It is hoped that those who read this article will be con-
vinced that the manner in which shoes are fashioned is a mat-
ter of importance not only to themselyes and their children,
but to the public at large. The writer has no private end
in view in calling attention to the subject. His object
is attained if he has placed the evils resulting from the wear-
ing of carelessly and improperly shaped shoes in such a light
as to attract attention ; thus insuriog the discontinuance of a
barbarous custom now in vogue amongst our people. The
subject is of importance, not only in relation to our health
and the comfort in which we can discharge daily duties re-
quiring constant use of our lower limbs, but it affects also
tho sale of shoes manufactured for traders in this class of
clothing. The opportunity for selling thousands of pairs of
boots and shoes is 1ost annually through o want of attention
on the part of manufacturers to some points mentioned in
this article. A large amount of the shoes now manufuctured
will fit, or can be worn by no one past the age of thirty years,
no mattor how careless hie or sho may be of appoarances or
comfort,

The subject has, in ono sense, oven i political bearing
which Lns Deen recognized to n certain extent by our (ovarn-
mont nnd thoso of other countrics. To illustrate wihnt is meant
by tho lust remarik, tho writer will state that during the late
civil war ho gnw o large portion of nn entiry brigade of
soldiors rendored unable to keop up with their command on
u rapid march, owing to their feet having beon bralsed and
oxcorinted by their attempting to wear somo very pointod
ghoes of Eoglish manufacture, which had been iwsund to the
troops o fow days previous to the beginning of the march,
Thoge sufforers, however, missed, through this accident, par
ticipation in n fearful battle whioh was tmpending, and their
absence, no doubt, greatly influonced the result of that eon.
flict. So the matter of 111 fitting shoes concerns not only tho
private cltizon and tradesman, but the warrlor and statesinan

likowise,

- >
Vigonotting Glass,

A very ecasy way of making vignetting glusgos photor

graphieally, and bettor, wo think, thun that suggested by
Mr, Henderson, 1s, to plage at o window o pisco of dark paper

of nny saitable size, with an oval, pear-shops d, or other out.
lined hole in it, In front of that, and at o distance, to give a
proper shading of light, hang, or secure in any convenient
WAY, [lio‘-{fﬂ of white tissue papoer. Now set up your camera,
ind take o picture of this shaded light spot. To secure very
aroat softness of shading, the tissue paper may be moved
ackward and forward between the lens and the hole in the
paper. You will thus obtain & negative from which you can
make any number of vignotling glasses. These could pro-
bably be printed so as to be most efficlent on dry plates.—

Anthony's Photographic Bulletin.
-
[(For the Sclantifie American.]
COMPARISON OF THE REFRIGERATIVE EFFECTS OF
THE CARRE APPARATUB AND COMMON ICE,

By referring to the following tables, the immense economy
realized in producing cold “dry” air by artificial refrigeration,
over low, “ humid " temperatares, obtained by the melting
of ice, is most forcibly illustrated.

A No. 3 "Carré apparatus,” the producing eapacity of which,
is 0 1bs. of ico per minute, constructed by Messrs. 1. P. Morzis
& Co.,nt the Port Richmond Iron Works, Philadelphia, yield-
ed the following wonderful results, a short time ago, in pres-
ence of Professors Morton, Booth, Tilghman, and other scien-
tific men, who had been invited to witness its operations.

The temperature of a closed room, measuring 3,375 cubic
feet was raised to 80° Fabrenheit by means of a stationary
steam heater placed in it. A blower commenced to force cold
air into this room from the refrigerating apparatus

True.
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During the trial, two glasses, one containing cold, and the
other hot water, were placed at the opening of the inlet
which conveyed the cold air into the room ; the content of
the first was frozen to three eighths of an inch thick in 12
minutes, while it required but 23 minutes to effect the same
result with the latter, which had originally been at 140°
Fahrenheit.

At the closs of tha operation, the thermometers of the
cooling box indicated fully as low temperatures as at the
commencement, proving conclusively that the apparatus
could indefinitely produce the same results. It is worthy of
note, that the steam heater was likewisa cooled down to the
temperature of the room.

The total amonnt of steam employed to sapply heat, mo-
tive power, and water for the operation, was equivalent to
less than 5-hiorse power.

On the following doy the same room was heated to 807
Fahrenkeit, and the temperature then lowered to 46° Fahren.
heit by melting Portland ice.

The results obsained were as follows :
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.»l\')t(\this Jost .;oint, it would have required such an increased
quantity of ice to lower the temperaturs that the experiment
was abandoned,

This last trinl shows a loss of 300 lbs. of natural ice to re-
duce the temperature of a room from 80° to 48" Fahrenheit
in 9 hours and 26 minutes, which effect in the first trial had
been obtained by Carrd’s apparatos in 7 minutes, with the
same quantity of cold required to form 83 1bs. of ice ; thereby
showing that cight times as much ice were consumed to pro-
duce the same quantity of cold air as was supplied by the
apparatus,

In both instances the room was placed under identical con-
ditions for tho comparative tests, the outside temperature
huving been perfectly exeluded,

It 1s, therefore, evident that Carré’s process, properly ap-
plied to industry, must entirely supersedo tho old system
herotofore employed of melting ice, which only produces
humid alr, in such establishmonts as broweries, packing
houses, oil, paraffine, salt and chemical works, and in other
industries too numerous to mention,

From the nbove data, it may bo safely calculated that
Oarrd's large and medivne-sized apparatus can yeld Jor fiom
twenty conds to thirty conts the samd quantity of “ dry " cold air
as t8 given out by melting ono tun of natural ice.

The Carré systom being based on the chemical action of
affinitics does awasy with the intervention of immense ex-
hausting and compressing gas puimps, which necessitate the
aid of powerful steam engines aud bollers, Moreover, the
introduction of Carrd's apparatos into industrinl establish-
monts, can in no manner vitiate the policies of insurance, the
frigorific ngent employed, agua ammonia being & “firo ox-
tinguisher,” they can be worked with as little pressure and
as great safery a8 stewn machinery,

M, J. Bugac, Agent for Carpé Too Machines,
No. 17 Broad street, Now York city.
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BARNACLES,

We give this woek an engraving of a group of barnacles
—a most acourato representation,

It requiros a good doal of faith to belleve that barnacles
aro rolated to erabs, for they are not the least alike, and the
first is fixed liko a shell-fish on to picoss of timber floating
abont in the sea, or to tho rocks washed by the tide ; whilo
thoe last hns logs, clnwe, oyos, and the power of moving and
swimming. Yot it is quite truo that the barnnele belongs to
the same class of animals that includes tho crabs, shrimps,
and lobsters, If apicce of rock is put into s Inrge glass full
of sea water, many things may be seen on it which are of &
white color, and whose shape Is somothing like that of a
thimble with the top battered in. If they are examined It
bécomes evident that the conical outside
is formed of several little bits of hard
shell jolned together yery carcfally, and Vil (RIER
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Scienfific  merican,
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goawed, Hence the gum trees can safoly be sot where other |
gorts of troos would be destroyed, The past winter has boen |
goveraly frosty, but not one of the tendoer little trees in this |
grove has boen killed, ’

A great varioty of Australinn shade troes of oxquisite folinge
have boen cultivated in California with entire succoss, They
aro very hardy, aod might be safoly introduced in Central
Park.

- e
THE NARWHAL OR S8EA UNICORN.

Me. Willlam Bradford, the wellknown artist of arctic
geonory, on his return from hislast voyage, brought with him
goveral horns of the narwhal, Upon a recont visit to his
studio in Tenth stroct, this city, wo wero shown soveral specl. '

that the top hasa valve in it When ' £
the water is quite clear and quiet, a At "‘?u'.r:---ﬁ’

small flapper is forked out through the P A o |
» - = - ”,.f:u"i ol LBV oo - ”:_

valve. and is moved to and fro with a
motion like that of oponing and shut-
ting the fingers.  The flapper has some . ' a

long bristles attached to it, and they ‘ s
are beautiful, feathery-looking things,
when examined under a microscope.
The movement goes on for hours, and
conses upon the least alarm. Then the
flappers are withdrawn, the valve closes,
and the barnacle—for such is the crea-

ture—looks again like a conical piece of
stone. The flappers are the lungs as
wel!l as the hands of the barmacle, and
minute living creatures are entangled
by them and passed by a current of wa-
ter into the mouth which is within the
ghell. When the barnacle produces its
eggs, it ejects them with a stream of
water, and they float about in the sea,
being very minute things. They soon
become hatched, and then it is that the
reason becomes clear why barnacles and
crabs are placed by zoologists in the
game class. The young barnacle is just
like a shrimp, with a long body, many
long legs close to its head, and a large
tail ; it has eyes, and swims about most
vigorously. It appears to be constantly
in movement, and although actively em-
ployed in swimming and in crawling, it
does not care to seek for food. After T
a while the young freeswimming crea- S
ture rests upon a piece of rock, or wood, foete
or even on the back of a fish, and then
a wonderful alteration takes place. The
long legs and feelers near the head grasp
the substance on which the creature is
to live for the future, and a gummy
substance comes from a gland which
has been growing for some time close to
the head. The gum sticks the legs and
the feelers to the substance, the eyes
diminish in size and are no longer seen,
the tail and the hind legs grow into the
feathery flappers already noticed, and
the shell of many pieces incloses all.
The barnacle is then fixed for life, head
downward, and it loses its orgsns of
sight, and receives & mouth and stom-
ach, which it had not before, when in
the freeswimming state. All barnacles
do not undergo this change, for the
males of some kinds live inside the con-
ical house which holds the female, and never have hounses of
their own, for they remain in the free-swimming state. All |
the animeals of the crab class have to undergo a change of
form before arriving at maturity, and the common shore crab,
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swam near the vessel in troops of fifteon or twonty., Most of
them woro males ; they seemed very lively, and often lifted
thelr woapons above the water asif “ presenting arms.” They
produced o most extraordinary nolse, resembling the gurg-
ling of water in tho throat,

Most of the troop followed the ship, and seemed led by euri-
osity. "The water being transparent, they conld bo seen dip-
ping down as low as the ship’s keel and play. og with the
rudder,

— > P~
The Rule of the Ronad,

Ar the ginking of the United States corvette Onetda, by the
Poninsular and Oriental stenmship Bombay, has reopened
tho vexed question about “‘T'he Rule of the Road,” which

means how to handle ships when o col-

ligion is imminent, it may be interesting,

says the Shipping and Commercial List,
{ to know the import of the lawful regu.
) lations which govern in such cases. By
1 consulting the * Regulations for the
Government of the United States Navy,”
ispued under the authority of the Seere-
tary of the Navy in 1865, we find this
rule laid down in Article I, of Bection
2:~"In the following rules, every
steamship which is under gail, and not
under steam, is to be congidered a sail-
ing ship ; and every steamship which is
under steam, whether under sail or not,
is to be considered a ship under steam.”
And Article 13, “If two ships under
stoam are meeting end on, or nearly
end on, 80 as to involve risk of colligion,
the helms of both shall be put to port,
80 that each may pass on the port side
of the other,” The next section reads:
“If two ships under steam are crossing
g0 a8 to invelve rigsk of collifion, the
ship which has the other on her own
starboard side shall keep out of the way
of the other.” According to the testi-
mony elicited on the trial of Captain
Eyre, at Yokohoma, these last two rules
cover the case of the Bombay and One-
ida, and it would seem that they were
obeyed by the British ship and not by
the American ; although that is no ex-
cuse for the criminal desertion by the
: . captain of the former of the drowning
------ e officers and crew of the latter. The
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FORMATION OF BARNACLES,

mens, and we herewith give an engraving of one of these
curious creatures,

The narwhal, or sea unicorn, an inhabitant of the arctic
seas, is o huge cetacea, bold and active, armed with a power-

when it is first batched, is s long thing with s great head,’ ful and terrible instrument of attack. It grows toa length

and legs fitted for swimming, and not for crawling, As it
grows the bedy shortens by cuarling the tail end underneath,
and the legs and claws grow out of the swimming apparatus.
Some of the barnacles that live on coral reefs urt'. very beau-
tiful, and their shells are ornamented in imitation of the flow-
er-like polypes of the stony madrepores,

The accompanying illustration will give the reader a good
idea of the appearance which a family of barnacles prﬁsir-ntﬂ
clinging to the under surface of a floating log. ey

— < e
The Australinn Gum Tree In America.

A plantation of the Australian gum tree, Euecalyptug, is
growing finely in Castro valley, Alameds county, ('?ulifurx’)in
I% covers fifty acres of ground ; the trees are planted in r-')w;
eight feet apart each way, making a forest grove of 89.000
rees set this season with one-year old seedlings of the I':lu.e
u'um and iron bark, the most vigorous and tall-growing \'uric;
ties of the Euealyptus,

T?H: largest of these trees are but five years old, erect
straight, vigorous growth, and fifty feet high. They are "]"f
gant urn‘unu':m:-.l trees, somewhat resembling the lu.\m'l. but
more majestic and magsive in figure and folinge. They are
]mrd'y throughout the lower Lill and valley country ""'('“'“'
lornis, and are the most popular strect-shade and "r-“‘“”"“l“'
traes enltivated thore,

I'he wood of the I')nrnlymu_.. i8 hard, and the timber ugeful

Thelr peculi :
¥ : , pu,u]lur "Hv.,r u“'l ‘rn“rnnc,.h‘.,“‘{
disagreeable to animals,

for many purposes,

keep them from being eaten ox

of from twenty to thirty feet, and has projecting from its
snout a sort of great halberd, a long sword of ivory, spirally
drawn to a point. This enormous tusk springs from a socket
in the maxillary bone of the upper jaw, and measures often
six feet from the end of the snout. This weapon used form.
erly to be called the unicorn’s horn. There are two preserved
in the Muscum of the Faculty, in Paris—the larger is six or

seven feet long, and st the base mensares twenty inches in
circumference. These tusks wero formerly part of the treas-
ure in the Abbey of SBt. Dennis, With what object those uni-
corns horng were preserved by the abbots we are not in-
formed,

The corresponding tusk in the lower jaw is never so much
developad and frequently remaing hidden in the jaw,

The narwhal is of grayish whito color with white spots,
which seom to penetrate the skin, In the stomach of one
the arm of a cuttle fish was discovered and also pieces of
flounder, Seorosby relates that during his voyage to Green.
land he met with groat numbers of these animals, which

e

same rules are recognized in the English,
French, German,and probably other ma-
rines ; but it would seem that they
are not always infalMble. Thus, a cor-
respondent of the London Skipping Ga-
zette, who has spent a long life st sea,
says experience shows that the adoption
of the imperative rule of port helm for
the safety of ships meeting in opposite
courses is only a “theoretical problem,"”
and “ too often fraught with great dan-
ger;” that, “as the direction of the
wind and sea acting upon the hulls,
canvas and spars, differs so widely, and
can rarely, if ever, affect both ships
alike, and as the rudder power so much
depends upon these ever-varying cir-
cumstances, it is not possible for any
such arbitrary rules to apply with more
than problematical success.” The wri-
ter maintains that “ hips too often de-
viate from their courses,under the press.
ure of law, to court colligion, when
ordinary intelligence would haveavoided it.” He says, further-
more, that he *“is prepared to show how two ships of differ-
ent caliber, and in various positions of each other, one under
low canvas and making slow way, the other going eight or
ten knots, and, by both porting, collision shall ensue.” If
this be true, it would seem that a modification or revision of
the Rule of the Road is an imperative necessity. While in-
genuity has been almost exhausted in deviging means for
saving life when cast upon the waves, no reliable mothod has
vet been devised to prevent the disastrous results of collis-
ions of vessols sailing or steaming in opposite directions.

— > —

Ax Orp Exariex PATENT.—It is said that the following
i# the first patent ever granted in England, for the preserva-
tion of food :—“ A. D, 1691, Oct. 7, No. 278. Porter Thomas,
and White John.—A grant unto them of the sole use, exer-
cise, and benefit of their new invencon of keoping and pre-
serving by liquors or otherwvise all sorts of flesh, fowle, and
fish, and many other things, cither in pieces or in whole
bodyes, at o cheaper rate, for many yearsin all clym!“"-"“h‘
out changing the nature, quality, taste, gmell, or color there-
of, us good, palatable, and wholesome, to be eaten und made
use of for any intont and purpose whatsoever, a8 when first
killed or put into such liquor; to hold and enjoy the same for
14 years, according to the statute” Can any modern patent

boat this ¥
WANTED, A DurAnpne WAsH FOR OUT-DOOR SURFACES.

—Mr. R, B, Carter, of Burlington, N. J., suggests that a cheap
and durable wash for fences and out-buildings would meet

with a ready sale, icultural

and find great favor with the agri

public, ‘Wil somebody solve this scemingly gimple problem
and put money in his pocket

T
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 RECOVERY OF SILVER FROM I'"OTOORAPIIC DATIS.

Tho British Journal of Photography recommends a very
‘good method founded on the action of oxalio neid. Dissolve
oxalio neid in water and render tho solution alkaline by car-
bonate of soda ; make tho silver bath also alkaline in the
samo way and add to it oxalato of soda s long as any precip-
itate I8 formed ; collect tho oxalate of silver thus thrown
down upon a filter, dey, and mix it with equal weight of bi-
oarbonnte of sodn in a Hesslan crucible, and oxpose to strong
Teat in  farnnce. The reduction takes place ensily, and the
sllver will be found as a brilllant regulus in breaking the
crucible.

PIHENYL PAPER.

Thia article would e useful for packing meat and other
gubstances liablo to deeay. It can be prepared by fusing five
parts stearic acid at & gentle heat, mixing well with two parts
carbolic acid and five parts melted paraffine, and stirring until
the whole hias become solid, and applying the same maoner
as wax paper is made.

ACTION OF ARTIFICIAL LIGUT ON THE GROWTH OF FLANTS.

That plants would remain green in artificial light hasong
been known, but the action of this light upon the evolution
of oxygen by plants has been less studied, Some experi-
ments have recently been tried in France by exposing a
plant immersed in water saturated with carbonic acid, to the
direct sun light until eight or nine bubbles of oxygen gas
were given off every minute. The vessel was thus brought
into a dark room, and the plant was illuminated by the light
produced by a magneto-electric machine; in the second in.
stance seven or eight bubbles of oxygen also came off. The
Drummond oxy-hydrogen light produced a similar effect.

TEST FOR COPPER AND IRON.

1t is stated, in the College Courant, that an alecoholic tine-
ture of logwood furnishesa test for copper and iron, of ex-
traordinary delicacy ; the hematoxylin combining with either
metal, producing a pure blue color. By this test an apprecia-
ble result is obtained in water having only one per cent of
iron or copper in twenty millions ; and it will give an indica-
tion when galls or prussiate of potassa fail. When the water
has been thus rendered blus, the coloring matter will precip-
itate in light flocks after several days, a deposit being throswn
down when the water contains only one part of metal in five
million parts of water.

OXYGEN GAS AS A REMEDY IN DISEASE.

Dr. Andrew H. Smith, of New York city, has recently pub-
lished a pamphlet on this subject, from which we learn that
oxygen gas is very largely employed in New York and else-
where'as a remedy for numerous diseases ; and what adds very
much to the value of the paper is that it contains the results
of original investigations never before published. Dr.Smith
first gives the history of previous researches, and then enters
npon & descriftion of the apparatus for the ready preparation
and administration of oxygen. He prefers a mixtare of chlo-
rate of potash and black oxide of manganese for the evolution
of the gas, as each ounce of the chlorate gives off 500 cubic
inches of gasat a tolerably low heat. Dr. Smith has invented

Scientific  American,

from the further oxtremity, the lberstion of the gas can be
carried on gradually and under perfect control.

Dr. Smith detalls a large series of vx[n-rlmunta.crnmlnc'hr(l
to nscortain thoe physlologleal action of the gas. The sub.
Ject belongs more particularly to moedical journals, but we
can give a recapitulation of the principal cases where benefit
was derlved from | treatmoent with oxygen ; Polsoning with
oharconl gas and chloroform, dyspepsia, diabetes, headache,
paralysis, consumption, asthima, chlorosis, cholera, and many
other instances. The amount of oxygen that a patent can
respire is o matter or astonishment, and its effect is to fatten,
and to restore the bloom of health, There is a wide field for
investigation in the use of oxygen, and Dr. Smith is entitled
to great credit for the perseverance and gkill he has displayed
in prosecuting and publishing his researches, We trust that
his example will be followed by others,

—~ = e
WORMOOD'S REVOLVING PAY BOX.

This is an apparatus for receiving the fares of passengers
on street cars and omnibuses, in which the passengers t!iem.
selves deposit their fares, in such a manner that the condue-
tor can sc¢e whether the right fare is deposited or not; but
cannot have access to the money or tickets deposited.,
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Such a device would compel honesty In the dealings of con-
ductors with their employers, and if cheap and effective, and
free from objections in practice, would be likely to be gener-
ally adopted by such corporations, as it i8 now known that
large sums are constantly being l'ost throagh the peculations
of the collectors of fares.

On refering to our engraving ic \will be seen that the gen-
eral formof the box is that of a cylinder, and that it may be
placed in aay couvenient position for the collection of fares,

an ingenious portable apparatus to enable physicians or

nurees to prepare oxygen in the sick room in proportion s
it is wanted. This consists, essentially, of a brass retort in
the form of a cylinder, nine inches long and one and & quar-
ter inches in dinmeter, resembling in shape a very largo test
tube. To the open extremity of this retort is fitted w cover
of castiron, held in place by a ¢lamp which catches upon
projecting flange surrounding the mouth of the retort. This
clamp is tightened by means of a gerew. The accompunying
diagram will give a Dbetter idea of the appuratus than any
description,

The retort is but half filled with the mixture of chlorate
of potash and peroxide of manganese, and this quantity in
distributed along its whole length to within an inch of the
coyor, thos leaving nearly one half of the dinmeter of the
retort free for the passage of the gas. The heat of a Bunsen
burner or of a powerful spirit lump is employed, beginning
first at the closed extremity of the retort, and moving it
along o# the waterial becomes exhausted, The wash-bottle

is half filled with a solution of caustic potash,

and the ready inspection of the samwe by the collector.

. is a small aperture tiirough which the fares
are put into the box. C i4 a curved shelf for re
ceiving and temporarily holding the fare until in-
spected. This shelf is so arranged in the box as to
prevent the escape of the faresinto the space below
except at one end, and the box must be turned on
its axis one fuurth around foir the fare to slide on
the shelf, D. When the box resumes its proper
position the fare drops to the space below. Bisa
glass plate through which the collector can see
what ticket or money has been deposited,

F F are stops on the box, which, striking the
stop bar, (i, arrest the movement of the box each
way atthe proper points, Eis the koob for turn.
ing it.

It would szem that this is a convenient, simple,
and efficiont devieo for the purpose intended, and
one likely to attract the attention of those inter.
ested in obtaining a chock upon collectors of farcs,

Patented, throngh the Scicntific American Patent
Agency, Feb. 8, 1870, by W. W. Wormood, of Du.
buque, lowa, who may be addressed for car and
road rights.

Correspondence.

The Elitors are not reaponsidle 7or the Opialony capresssd by their Cor.
rerpondents,

Cheap Oxygon,

Mesans, Eprrons ;(—The process of obtaining oxygen from
minerals 18 comparatively expensive ; and as a way of obtain.
ing it cheap is desirable, many persons have endeavored to
discover & wuy by which it wight be extracted from the air,
one of whom, in an article entitled *“Absorption of Oxygen by
Charconl,” in No, 12, current volume, has hinted at an idea of
his own (1) for procuring it by means of the onequal absorp.
tion of gnses by charconl. But our philosophical friend has
communicated Lis discovery to us too lato, aa it has been
practiced for nearly a year by M. M, Montmsgnon and Daelaire,

The method of obtaining it is by exposing charcoal to the
air, and then saturating it with water. 100 liters of ohnreoal
will absorh 020 liters of oxygen, but only 705 liters of nitro.

An apparatus of this kind is not only adapted to use in the
gick room, but, on a Inrger seale, would be botter than a re- |
tort for making considerable quantities of oxygen. It woyld
b less Hable 1o esplode, and the chlorate being oxhausted

gen, On saturating it with water all of the nitrogen escapos,
suve 50 liters; whilo 576 liters of oxygen remain, The
residunl gos is collected by means of an air pump.

The gas thus obtained is comperstively pure oxygen ; but
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if it 1a desired to make it free from all nitrogen it may be
subjected to the same operation again, until the whole of the
nitrogen has escaped. Oxygon, in large quantities, is pre-
pared in this way very cheap ; all that is required is the ap-
paratus, The charconl may be used in subsequent treatments,
a8 1t does not loge ita virtue by the operation,

There are many other substances which absorb oxygen
from the alr; among which the most prominent are blood,
phosphate and carbonnte of sodium. Thess absorb about ten
per cent more oxygen than nitrogen, and may be treated in
the same way a8 charcoal.

Pittsburgh, Penn, Cranexce H. DuPoxT.
— -

Organ-Blowing Machine Wanted,

Messna, Epitons I wish, through your paper, to eall the
attention of inventors to a much-needed invention; namely,
an apparatus for supplying wind to church organs so as to
do away with the present inconvenient and vexatious mode of
supplying wind, which is by manual power.

Machinery for this puarpose has been invented and in few
places is now in use, but the power used is objectionable, Fire
is dangerous, inconvenient, and expensive ; water is incon.
venient and expensive : and as the force needed is very small,
my thought is, that it may be provided in a clock movement
of the lever kind, the power needed being less than one sgix.
teenth horse-power ; and as the working time of such ma.
chinery would not be required longer than from three to five
hours, I think some such power may be provided as to meet
every requirement.

I think some aimple machine for this purpose * wouald pay”
the inventor well, as the providing a “ blower " s a constant
annoyance to organists, of which there are some thousands
in this country ; besides which nlrcally glmple and efficacions
adaptation of machinery for this purpose wonld be very val-
uable all over Enrope.

Whoever thinks of this had better at once discard all
thoughts of fire, water, or clectiricity, as the device must be
cheap in its first cost (say, not more than about $200), and in-
expensive in its working, as the salary of a blower does net
average $80 per annum. W. H. FENSEY,

Organist of the Church of the Epiphany,
Philadelphia, Pa.
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VERTICAL MULTIPLIER,
OR INCREASED MoOTION OF WHEELS OX A SINGLE SHAFT,
WITHOUT REGARD TO THE SIZE OF THE VWHEELS, OR

OF LEVERAGE.

RY L. & FITIIAN,

MEssrs. EDITORS :—1 send you a perspective view of my
machine in its simplest form, with diagrams illustrative of
its aperations. The machine was constructed to show the
principle and fact, that the increased motion was not due to
the size of the wheels, or the number of the cogs; each
wheel in this model has seventy gix cogs; when A is turned
once, D will turn three times, which is caused as follows:
A and A* are fast upon the shaft, and the motion is of
course the samo one to one up to the center of a. All the rest
are loose upon their centers ; consequently ¢ has two distinet
motions, viz., one bodily around the shaft, and one rotary
upon its own center.

The bodily motion of ¢ would carry D around once ; then
if C were held at rest, this would cause @ to revolve on its
center once, which wounld be communicated to D making
twice; then it C were permitted to revolve once in the re

2~ 2 Figd.

POWER 2 1o L.
verso by the action of b, @ would make a second revolution
upon its own center, which would be communicated to D,
making three, viz. : one by the pin or bodily motlon of @, one
by the inertiaof C, and one by the reverse of C, making three,
which may be decreased or increased as desired, this being
the unit of the machine and its simplest form.

The claims of this machine are plainly and simply stated.
That thero may be no mistake, it s fully admitted, that they
strike at and deny all of what are now known as the “ laws
of motion in mechanies."

The objections are all of one character, viz: that motion
'in mechanics 1s & governing cause of the loss of power, quo-
ting tho most conclse and condensed expression of the *“law
of motion,” * What you gain in specd you lose in power,
1 tod==4 1 tod==}" ote,

It has boen bafore many of the most scute minds, There
have been many to confidently ropeat the old historie words
“can’t,” and *impossible ;* bot theso are not arguments or
proofs, and have in fact been buried 8o often in the history
of sclenco, that they have a olear right to rest in peace, with-
ont a resurrection by intelligont men,

Only a fow have ventured upon o demonstration, and not
one of these has been willing to stand by his demonstra
tion when éxamined,
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For an objection a3 a last resourco, the ery of perpetunl
motion has boen raised by €0 many, that it might almost bo
said that this was the only real objection that conld be
brought against the claim of one half resultant power in this
machine.

Wo propose to examine what there is in these ohjections,

It it admitted by all, that the only real valid objection fo
perpetual motion, is sharp and decisive, and may be stated in

a single senience, viz: “ It is an effort to get an effect with.

out a cause.”

This being so, it follows, that the man must bo luny or
crazy, who makes levers or any mechanieal device to get
' they are all causes, and a cause is not
needed. Then as c\'o‘r_v proposition must have its Teverse
which will be equally trus with itself, what must be said of
the person who starts the objection of perpetual motion when
examining the claims of » machine that has levers and cause
for all that it claims?

It would seem that an apology is needed for much that is
Each proposition is 80 gimple in itself, as to
that wo find that
use mvmn;zsl maen,

perpetual motion ;

written below, |
be solf-evident ; and our only excnss 1s,

terms and maxims that are in general - vl
which we supposed were ased in the same way ‘n which® we
use the terms “the sun rises.” “the sun sets,” not that we
really mean that it rises or sets, but only appears to doi 80,
are u.smi as arguments, as though the very things were just
as the language denotes. For instance, What you gnin.in
speed you lose in power,” is an absolute trath or law with
levers of the second order; but it has yet to be shown that it
has the least standing room outside of, and away from uneven
length levers, and still it is used as absolute law in any and
every case. The “laws of motion” are quoted, as though
thcr;- could be such a thing as law attached to a thing or con-
dition which is always and in all cases a resultant or effect.

It has been said by some that even if motion is not a gov-
erning cause of the loss of power, it must be seen that
motion is an absorbent of power.

Thie must be admitted by all, and as all altered speed or
motion in mechanics is caused by levers or wheels, we pro-
pose to examine to what extent motion is an absorbent of
power in mechanics.

Practically, force and resistance are the same thing, and

mav be measured in pounds and called powers.

is a lever, or wheels of one to three, and it will be
plainly seen

i1st. That the 300 and the 100 aro not the cause of mo-
tion - but on the contrary they are the cause of balance or
rest.

Socond. That any excess, however small, placed upon
either end, is the cause of motion, and then that end becomes
the power and the other the resultant.

Third. That the excess remains npon the end upon which
it is placed, and moves in the radius of that arm of the lever.
For the purpose of illustration let us assume one, and place
upon the short arm or 300.

Fourth. Then the 300 is carried by the one in the radius
represented by 1, and the 100 is moved in a radius repre-
sented by 8

Fifth, That motion always commences with the excess, and
ccases when it it removed.

Sixth. That motion is an absorbent of power to the extent
of the excesa and no more,

Seventh, That this would be equally true of levers of 1 to
4,1 t0 5, or any other number,

5, AnDd s

s
power,”” isa

o

Scientific  mevicin,
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contor, which it divides, and places ono half upon each ful.
erum or end, and it will be plain

Firat. That if the fulerams be represented by hands up-
holding them with o power of 150 each, then it becomes an
adder, and adds the two ends into the center, This is the
best proved lever of all it hoing selfevident to the most

ignorant a8 well as to the most intelligent ; and ench knows
with the most absolute certainty that he is lifting one half
the power applied at the center,

Second, That if one of the fulerums is left, and the hand
applied to the other end, then with 150 down on the end and
300 upon the center, it is a divisor or multiplier of power by
two, and i8 in balance thus :

150 00wnN

150) POWER..

And that the center and end become alternately power and
resultant, as excess is placed upon either.

Third. It will be plainly seen that this difference exists be-
tween this lever and all the others, viz: That in the others,
the balancing powers are pressing in the same direction,
and when they become power and resultant, that they move
in opposite or reverse directions ; while in this, the balancing
powers are pressing in opposite directions, and when they be-
come power and resultant, they move in the same direction
without changing the bearing on the fuleram with the change
of motion.

These are plainly the full and simple functions of the dif-
ferent levers when used in their simple formt of two power
points and one fulerum, and there can be no variation from
these results.

Then practically, an uneven length lever divides or multi-
plies by the number which represents the proportionate length
of the arms,

An even length lever divides or multiplies by two.

The excess which gives motion is the same in all; and mo-
tion, whether great or small, is only an absorbent of the
excess, no more and no less.

'
’
L
)
'
]
'
'
|
1

POWER\
150° 4\
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MOTION
POWER A

Aboveisadiagram of the *“ Vertical Multiplier;” the arrow
heads show the diriction in which the levers are moving
And it will be plain

First. That the leverbisa plain intermediate with a fixed
stationary center or fuleram, simply permitting or reversing
motion, which never is, or can be a gainer or loger of power.

Second, That tho lever ¢ is used with the power on the
center up, and on the outer end down, and the other end on C
18 the fulerum, which makes an divisor or multiplier of two,

Third, That by the constenction of this machine, no power
can bo applied to the eonter of 4, but from the opposite side
of the shaft or main fulerum at A; and that none ean be ap-
plied on the outer end of 2 but through D; and therefors
when wo eall the center and outer ond of a the balanecing, and
u]l'-rn:\lvi.‘. , A8 D0y oxcess \n IoIm"ml npon vither, thoe powor
and resultant points, it is equivalent to saying that D and A
sides of the shaft aro the balancing, and nlter
nnts |_\', thoe power and resaltant p:pin(u of the machine.

on c:ivl)'i--;l :

Fourth. An examination of the bearings of the lovers a
and b on €, will plainly show that it is absolutely certain that
no portion of the power aipplied to this machine ever ronches
the fuleram C through 4, but only and alone through ¢ ; and
that the amount applied through @ when in balance, ix al
ways oxactly ono half the power applied on the centor of a
(or the opposite side of the shaft st A), and this one hall
(which s lost in tho folrum or deadwood in other machines)
by being applied to the movable fuleram C is the sole caus
of the third revolution of D, and thix must be n saving of

that powaer lost, or & gain of ono revolution in the throe

N
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Fifth, That balancoe and motion alonoe is controlled by and

Yl eommunionted throagh the lever b, and It hns already boen

] :pl\ niy |lu|\'.h 1’!“’ ”“"li"“ ;" no 'll" fl‘n"lt llf ""' 'NIWq-r “,)‘

bat of tho exedss alono lonves the lover

w lll'*'l never

" | “POR W ich it is placed,

.\“.‘ ”|

| That with 150 down on the outer end and 800 upon
l the conter of a, the maohine Is in balunce, and motion will
with any excess upon oithor,

[Aprir 16, 1870.

Sovonth. That withont the reverse of C, the motion of this
machine would be one to two, and the power one half, the
other half being lost in the stationary fulerum C or dead
wood. Then as C is roversed by this lost half and thereby a
third revolution is gained, this ig a clear saving of the half
power lost, or a clear gain of one revolution by using that
which is lost or thrown away in other machines,

Kighth. That if a machine is made with knife edged bear-
ings, 80 aa to do away with all friction, and does not balance
with 300 and 150, then it is false or untroe in some partica-
lar. It cannot differ from its levera; these are its only causes ;
and we prove the truth and accuracy of balances with known
tried weights.

This machine has been patented in the United States and
in Europe by Messrs. Munn & Co. It has been put into prac-
tical use, and is now being applied to’ mowers and reapers.
For further information apply to the owners,

SouTaMAYD, & Co., 194 Broadway, N. Y.

— < o—
Yield of Lead from the Missourl Mines,

Messns, Eprtons :—Being a subscriber to the SCIENTIFIC
AMERICAN, I beg leave to correct a statement in regard to
the annual yield of lead by the Missouri mines, made on page
185 of your current volume, estimating it at less than 2,000 -
000 pounds per annum.

In 1819, Henry R. Schooleraft visited this lead region, in
the interest of the United States Government, then owning
the mineral lands, and allowing them to be worked on pay
ment of certain rents, to collect which cost far more than the
amount collected. He estimated the annual yleld at 3,000,
000 pounds, and recommended a tariff duty of four cents per
pound, on imported lead, to encourage mining and increase
the production.

In 1855, Dr. Litton published in the first and only report
made on the geology of Missouri, carefully collected statistics
of the amount of lead made in the three counties of Franklin,
St. Francois, and Washington, from 1841 to 1854, inclusive,
showing the annual yield to have been 3,833,121 pounds per
annum.

In 1854, Prof. J. D. Whitney, in his “ Metallic Wealth of
the United States,” makes the following summary in regard
to the Missouri lead mines: “ Formerly more extensively
worked than at present ; not now of much importance.” And
in regard to mine La Motte, he says the “ Granite is every-
where near the surface,” and therefore intimates that the
mines there are about exhausted.

Now for facts: Mine La Motte is yielding, and has been
yielding, for years, constantly and largelyincreasing amounts
of ore, and interests in the property have lately sold at a
very high figure, and new energy and capital are being ap-
plied to the development of mining there,

The total yield of the Missouri lead mines for the year
1869 fell but little, if any, short of 12,000,000 pounds. Re-
turns from a portion only of the furnaces of this (Washing-
ton) county alone show a production of some 8,000,000 pounds
for 1869. This furnace started in August, 1866, and its annual
production for 1868-9 has averaged nearly 600,000 pounds
per annum,

In the very article in which the annual yield is estimated
at 2,000,000 pounds, the receipts of Missouri lead are stated at
172,538 pigs, which pigs will average 65 to 70 pounds each,
making nearly 12,000,000 pounds.

Thinking it of some importance that & large an interest
as the lead production of Missouri ghould not be undervaluad
by being under-estimated, I hope you will give the correction
in your widely-reac journal. N. W. Buiss.

Kingston Furnace, Mo.

— @ o
Explanation Wanted,

Messrg. EpITons :— I would like some one of your nu-
merous correspondents to give some explanation of the fol-
lowing experiment, viz: It consists in four persons lifting
another one, extended on the floor, to the hight of their heads,
by using only the fore finger of cach hand. 1t is acoomplished
in the following manner. The four range themselves two on
ench side of the one to be lifted, and each with his fire fingers
joined longitudinally, The person on the floor folding his
hands, extended on his body and his foet crossed. Then at n
given word the four persons expel all the air from the lungs
through the mouth, at the same time stooping simultaneous-
ly, with thoir fingers extended for lifting, then rising again

they inhale as much nir ns possible; this is repeated until
thoy stoop the third time, when with the alr expelled from
the langs they place the fore fingers under the body of the
person, that is at the shoulders and knees and with the very
slightost effort, he ean bo ralsed as high as their hands will
reach, the person on the floor must also oxpel and inhale, but
contrary to the others, that is, when they inflato the lungs, he
cxpels the air from his, 80 thet when they lift, his lungs are
inflated as highly as possiblo, walle theirs aro oompu‘ltl\‘d]
empty, The hoaviest of men may be ralsed in this manner
by very weak persons naturally. A small close reom is botter
for this foat, as it provents disturbance of the air which is

fatal to the nccomplishment of the experiment,
'C. H, LADOMUS.

Choster Pa,
et M et
The True Meuning of Inertin.

Messng. Eprrons :—There has boen lately some discusaion
in your eolumns in rogard to the torm—inertia, Many writers
apon mechinnism make o wWrong use of it, as it seoma to me,
and thereby confuse the 1dons of the reader.  Thus they will
dofine It to mean * deadnoss,” * want of power,” “ thut porfoct

indifforence which matter has to the state it may be in,
whother of rest or motion ;" and deelare it to be an casential

property of matter, After giving this correct definition thoy
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when speaking .\dtfﬁaﬂpﬁ.,m such phrases as
 tho inortia of a body " when wo apply forco

‘ the resistance offered by the inertia of n body.”

~ Now the poverty of language may permit us to spoak of

- * white _ﬁ"_,. ‘birds,” and to say that ** green black-berries are

rod,” but wo ought not | talk of evorcoming an cssential prop-

ATy

‘ uo‘loamvtcwboglvon by presenting the sub-

-

o b‘ -“j;:gthh, Hodics may ;r may not have motlc;:
a8 o buoket _91 ank may or may not have water in it
_ @ recoption of a fow or of muny drops of
¥ will tako without the least resistanco o small
1 unt of motion, aud as a tank retaing thoe lignid
hing takes it away, 8o a body retains all the mo-
fon given it until it is transferred to some other body.

Then awmplifying and illustrating the subject as far as

nm’“mr i§f5‘~fi!hion', would not the learner get clear
idens of the whole subject of motion and foree ?

Terre Haute, Ind.. R. 8. BOSWORTIL.

—) >
SCREW PILES,

- Itis a fact worthy of notice that although screw piles have

been in nsein England and the transatlantic continent for

nearly forty years, they have scarcely been employed in

France on any scale that warrants n description. This is the

more difficult to understand since the value of the principle

is universally recogaized, and in many situations it would be

impossible, in an engineering point of view, to obtain a foun-

dation without them. It is, in fact, only since their introduc-

tion and the establishment of their advantages that certain

structures, lighthouses for example, have been successfully

erected on shifting sands, and other kinds of foundations,

upon which, by the ordinary methods in use, no superstruc-

ture coald have ever been erected. On the Bombay, Baroda,

and Cencral India railway screw piles were employed as the

. means of obtaining a foundation in the numerous rivers

crossed by that line. They were screwed down, sometimes by

capstan power, at others by yoking native cattle to the end

of a long lever, until they came to a firm substratum. Sev-

‘eral of these properly braced together, formed the piers upon

which the iron girders were placed, which were nearly all of

a uniform span of sixty feet. Unquestionably one of the

chief merits of the screw pile is its great suitability for rapid

rivers, which sometimes during a severe drought are nearly

dry, and which in flood time, roll down their waters with all

the impetuosity of a mountain torrent. The screw pile not

merely fastensitself firmly into the ground, but its compara-

tively small sectional arca offers but little impediment to the

motion of the stream. At the same time, it must not be for-

gotten that thers are certain descriptions of substrata for

which the screw pile is not adapted, and where it becomes

necessary to seek a foundation by the employment of other

means, We shall allude to this presently. The first appli-

eation of the screw pile principle was made by the inventor,

- Mr. Alexander Mitchell, in the harbor of his native town,

Belfast, where some buoys were successfully anchored in that

manner. The light-houses at Fleetwood and the Maplin

gands demonstrated a fow Years afterwards that the invention

was likely to prove of great utility to engineers. The for-

mer of these was carried away bodily about a month ago by

a schooner which ran into it. It was only the superstructure

which fell, the piles remaining in their place. A large num-

ber of dock walls, jetties, breakwaters, and other engineering

works have been erected solely upon foundations secured

throngh the agency of thess piles. A briel description of

ot their advantages and suitability for the purposes of founda-

o tions will prove of interest to not only our professional read-
Y ers, but to the amateurs as well, -

A screw pile only differs from an ordinary one of timber,

s . or cast or wronght iron, by being furnished at the lower ex-

with a serew orspirel, The screw is of partjcular con-

. u8 it 18 provided with only two or three turns, or

more correctly blades, which are of different dismeter. The

upper of these Las the greatest resistance to contend with,

and i8 therefore of a larger dismeter than the others, some.

times reaching the dimension of four feet. The pile being

adjusted in either a vertical or inclined plane a8 required, n

_. movement of rotation Is imparted to the upper extromity,

S ! and the penetration commences. One of the chiel merits in

; thus obtalning o foundation is that the pile does not dislodge

the earth near and round about it, but bores its own way, 8o

to speak, without disturbing the neighboring layers. Thus

fixed in position, the pile can be nsed elther as a mooring

post, or a8 & portion of & pler upon which to erect a biridgeo,

jetty, or other nunlogous superstructare, The screws aro

either eylindrical or conieal, of cast or wrought iron, snd the

piles may be nlso of either matorial, or of timber. Thoe om-

ployment of the latter in connection with the sorew end is

b rare. According to the nature snd consistency of the ground

o to be penetrated, so must the shape and ize of the serew be

) propertioned, If the earth bo of a loose, friable, casily penetra.

ble charactar, & cylindrically formed screw will answer for the

purposs ; bat if It be of & compact, tennclous description, It

becomes necessary to use & serow in the shape of acone, No

scrow, whatever may be ita form und powers of boring, will

penetrate into absolute rock ; but the principle has been sue-

cossfully applied In instances where the foundation was n

bed of coral. It is manifest that the power required to got

the pile down will depend altogether upon the nature of the

ground o be penetrated As o rule, u capstan worked by

: manual labor Is found sufeient, Ono of theso machines

' with elght bars about twenty feet in length, ench manned by

{ five or glx Inbarers, hias been found capnblo of getting down

u pile four feot in diameter, to & depth of filteen feot in un

it

293

Scientific  Dmevica,

hour and a half, in gronnd composed of sand, clay, and loose
rock of a schistose nature, The conditions being the same,
a period of two hours was sufficient to sink a serew pile to a
depth of twenty-one feet. In cases where it is not possible to
oemploy the leverage of capstan bars, that is where room can.
not be obtained for erceting a platform, the head of the cap-
stan is furnished with o whoeel which can be worked by an
endless rope or chain set in motion by a gong of men.
Where the earth is vory dry, screw piles can often be “ got
down" by very simple means. It sometimes suflices to fix
to the upper end of the pile a rod with an eye in it to attach
nshort iron lever, and screw the pile down. 'T'his arrange-
ment will only bo available for short depths,

Tho especinl advantages of sorew piles are considered
generally to have more relation to bridge foundations, than
any other engincering works; but there is another very im-
portant application of the principle which we lhave as yet
only touched upon. It relates to the anchorage of buoys,
and mooring posts for vessels. Obviously the desideratum in
this particular class of works is, that the hold or grip of the
anchor should be a maximum. In other words, what kind of
anchor will give the greatest resistance to a tensile strain,
tending to cause it to drag, the anchor itself being of the
least weight? It is & simple question of a combination of
maximum hold with minimum weight. Abont twenty years
ago some highly interesting and instructive cxperiments
were undertaken with a view to the practical elucidation of
this important point. Some of the best-made anchiors, weigh-
ing two hundred weight, were dmgged along the ground, by
a force which produced no effect upon a screwed mooring,
inserted to a depth of three feet, and weighing only eight
pounds. Others weighing seventeen pounds resisted hauling
better than anchors having a weight of nearly five hundred
weight. The value of screw piles and moorings for light-
house, jetties, breakwaters, and floating signals, and all
structures exposed to violent hurricanes and sudden impac-
tive forces, can scarcely be over-estimated. On this account
they wounld be found very useful in stormy Iatitudes, for
securely fixing telegraph posts, as it is the commonest oe-
currence in the world to hear of the telegraphic communica-
tion being interrapted in consequence of the posts being
blown down. There is one more point relating to screw
piles that deserves mention, although probably it is seldom
brought into notice. It is the facility with which they can
be “drawn.” All that is necessary to accomplish this task,
which with piles of a different description is a very tediovs
and laborious one, is to reverse the operation of getting them
down—in a word, to upscrew them. It might be stated that
when a pile is once down, it is not intended ever to come up
again. This assertion isnot quite correct, even for perma-
nent works, and certainly incorrect when temporary works
are considered. Piles are sometimes required to be drawn in
situations when it has been thought that they were down
“for good.” In works of a temporary nature, where the
piles are of timber, they are scldom permitted to be drawn,
as the operation would disturb the foundations of the perma-
nent structure, but are cut off near the ground level. If
serew piles were employed in temporary dams and such like
work, they might be drawn, as the unscrewing would scarcely
affect the ground in any sense, and their comparatively small
sectional area would still more lessen the chance of any dan-
ger. 'The piles might thus be used over and over again, and
constitute a regular itemn of the contractor’s plant. Perhaps
the only description of ground that would be unsuitable to
the nse of these piles would be a stiff clay, The serew would
aet clogged and the labor of getting it down would be more
than wpuld compensate the other advantages, Hollow cyl-
inders wounld be the proper substitute in such a case.—Build-
ing News.
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What Is Wantoed in Modern Art.

If the Arts are to flourish among us, says John Ruskin in
one of his Oxford lectures, we must recover for the mass of
the nation three requisites whiclh they at present want:
1. Wholesomeness of food. We must no longer allow them
to eat and drink poison instead of food ; everything provided
for their daily sustenance must be good and pure as well as
plentiful, 2. Wholesomeness and decency in dress. It must
be such n8 becomes thelr rank — serviceable and good, and,
at the same time, beconing and in good taste. 8. We mnst
improve the lodgings, All ecclesinstical architecture is devel-
oped for eivil and domestic building, und its highest achieve.
ment may be sald to be n * glorified roof.” Now, in this onr
modern architects are strangely at fault ; they seem hardly to
know what to do with n roof, Roofs ought never to be built
of iron, but always of wood or stone, And we must remem.
ber that the little roofs must be built before the large ones,
Wo must seo that the poor have houses sulted to than, built
as strongly as possible, and daintily decorated,

All arts are founded on sgriculture by the hand, and on the
foeding, dressing, and lodging of the people, Christian art
was only possible where kings and knlghts were compelled
to caro for thelr people, and it disappeared when lings be-
onmo tyrants, devourers of the people. The health of art
depends on its reference to industrial uses. It Is from this
aso that it first orises, In order to eat and drink, wo must
hinve the cup and platter, und especially the oup. In order
that wo may use this cup conveniently, It must have a handle.
To fill the cup, we must have a pitcher of some sort ; this
pitehor, if It is to bo carrled mafoly, must have two handles,
Now in theso same articles of use have been developed the
most beautiful lines and types of severe composition that
have ever beon attained to In art,

Wo ean not have any right architectural art, or morality,
or happiness in citios such as now deface our country. They
are not built, they are rather dotted and congulated in shape.

——— . . & -~

less, hideous blotehes over the land which they consume,
We must, if we would have art, have beautiful eitics, not
overgrown in size, encircled with gardens and shaded with
trees ; wo must banish far from us all the manufactures which
peed the ald of huge furnaces of fire; or at least, we must
teduce them to the amallest possible limit, At present Ing-
lnnd triumphs in her commerce ; she I8 deaf with spinning-
wheels, yet her children have not clothes to wear; she is
black with fuel, yet they cry aloud for food ; she Las sold her
goul for gold, yet they die of hunger.

Religious art cannot be used amiss if we remember that
(iod inhabits cottages as well as churches, and that in the for-
mer a8 well ag in the latter He ought to be well lodged., Put
the Arts to universal use, and we shall find in them a univer-
sal inspiration and benediction ; let everything be equally sa-
cred, equally divine — Art will be divine wherever it is truly
fair and serviceable. God has made everything beautiful in
its Kind.

— >
Are Scraped Surfaces Indispensable?

In stating this question as broadly as we have done, we
disclaim at the outset any inteation of dispensing utterly
with scraped surfaces, or of erasing from the vocabulary of
mechanical technicalities this detail of the workshop. The
doubt has arisen in our mind whether much of the time and
elaboration expended on scraping iron surfaces might not,
without injury to the work itself, be omitted. The vzlie of
a positively correct face on a valve scat or on the V-shaped
ribs of a slide lathe or planer, is undoubtedly great when it
is well done, but when poorly executed, the utility of it is,
to say the least, questionable. We make the unqualified as-
sertion that not one man in twenty is competent to finish o
traly scraped surface. Scraping iron down to a perfect faco
is an art by itself, and comparalively little attention, =o to
speak, has been given to the subject in this country. The
common method in use is to take an old file of any kind (ex-
cept round or square’, flatten its end ount like a chisel, grind
it up square on the stone, and then “ grub” away on the
iron wherever the workman sees fit. The chances are that
previous experience has not fitted the operative for this
branch of his business, and he mistakes a shade on the iren
for a bearing and makes a depression still deeper by misap-
prehending the “ situation.” Of coursethe fallacy of attempt-
ing to make a true face in this way is manifest to every one
familiar with the sabject. It would have been far better to
have saved the time wasted in such attempts, and trust to
good planing and attendance in future to rectify inaccura-
cies.

The better way to make a scraper is to form it like a Vene-
tian stiletto, or, more familiarly, after the madel of the sec-
tion of a beech nut; that is, to have the blade triangular in
section, and approaching concavity. With such an instru-
ment, properly tempered, ground, and sharpened, the finest
work can be produced. A fiat-faced scraper isan abomina-
tion, and only fit to dig holes or to rongh out work for the
triangular scraper; it is apt to make “ chatters” in the sar-
face; and when these occur we may bid a long farewell to
any fine work without filing them out—a very pretty task
to undertake after something like acouracy has been attained.
Most scraped surfaces are nothing but a combinsation of
scratches, shining blotches, and untruth ; and while they are
a waste of time to execute, they add nothing to the mechani-
cal value of the work. We may feirly question whether
valve seats up to 180 square inches of area, say 15 inches by
12 inches, are benefited by scraping. In some locomotive
shops in this country it is the practice to plane the valyveseat
go that the tool.marks on it run in one direction, and place
the valve so that similar warks in it cross the seat at right
angles, and te set the valves rununing in this way without
further adjustment, The results observed are that in a fow
days the valve has made a seat for itself that is far more
durable than if it had been badly scraped, We do not go so
far ns some persons, and assert that a seraped valve scat is a
positive injury, insomuch that the pores of the iron are filled
with an impalpable dust that works out to the detriment of
the engine in future. This theory is very finely drawn, al-
though it may be partly sustained by facts. A finely-finished
mirror-like sunface on a valveseat or lathe shears is indubita-
bly of great value, and we must, in common justico, give
credit to English workmen for great skill in this particular;
in general they far ¢xcel our own workmen.

There is no reason whatever to interfere with the execn-
tion of a finely elaborated scraped surface in our own shops ;
but our observation convinees us that time spent in doing
guch work a8 wo have seen, might be better employed in
somo other way.—Modern Practice of dmerican Mockinisis
and Engineers,
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Tuw largest photographic portrait lons ever made In
England 1s one of 10} inches dinmeter, recently completed
and now in the possession of Mr. Mayall, of Regont strect,
It is an achromatic lons, and will take portraits of any size,
from the smallest ministure up to very nearly life size. It is
made of glass of the whitest deseription, and its slze admits
#0 largo & volume of light that photographs covering o spaco
of 10 inches by 12 lnches may be done in elght seconds, In
the open air, groups of 15 to 20 pemons (each faco about the
slzo of o sovereign, and the whole pleture 24 inches by 24
inches) can be taken with an exposure of 10 seconds, The

cost of manufacturing the lons was npwards of £200,

-
How 10 CLBAR LAND PROM LARGE LoGs-—J, 8. Stone, of

Belvidere, Ohlo, In reply to an Inguiry recently made for o
logeroller to elear new land from logw, states that the best
way to get rid of large logs In+to blast them with powder, 1t
takes but lttle powder, ho says, and the logs can then b
casily handled and put in plles for burning.

- p-m,
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Novelty in Steam Engines and Hollers,

The inventor claims for this dovice, 1st, that tho primary
eylindor being within the boller permits no loss of foree from
cooling and condensation of its contained steam ; 24, that the
eylindgr boing benenth the water and labrieated thoroby, its
fnnor surfaoe boing washed at evory stroko of tho pikton,
steam, or the products of combustion, can be used thereln at
a very high temperature,

He also claims that the form of boller employed socures
tho following ndvantages ; namely, the utilization of the pro-
duets of combusdtion, security against the evils of overhoating, |
clrenlntion of water without loss of power, impossibility of
tho collapse of flues,
fuol.

He also claims that by the combination
of the primary or internal cylinder with
the external or atmospherie cylinder, ho
pecures ccoxomy in piston rods, as the pis.
tons of the interlor and exterior eylinders,
and tlist of the alr pump which supplies
alr to the farnace, can all be arranged on
the same piston rod.

Fig.1 is a view of the boiler and in-
terior and exterior eylinders with their
attachments, and Fig. 2 is a section of the
boiler, showing its internal construction.

A, Fig. 1, is tho outer shell of the boiler
fn which is placed the fire-box, B, made ol
cast iron, in the form shown. The fuel
js put in at the door, C, which closes her.
motically, and air to support combustion
onters through a draft hole when the fire
i# first kindled, the gases of combustion
escaping at first through the pipe, E, and
into a chimney in the ordinary way., o

As soon as the pressure of steam becorees = \
sufficient to drive an air pump, not shown
in the engraving, artificial is substituted
for natural draft, by turning the two-way
cock, D, a rod for this purpose passing out
throungh the side of the boiler from this
cock through a stuffing box. The gases
of combustion then pass through the pipe,
F, and the pipe, G, Fig. 2, from which descend a large number
of open-mouthed small tubes, H, through which the gases of
combustion are forced into the water, where they rise and
mingle with the steam above the water level.

The operation of the cylinders is as follows : The valve, K,

aud cconomy of wator as woll ans nf' our mines of conl and iron Inso nbundaot that we can convert

CULVER'S IMPROVED STEAM

Scientific  merviean,

[Arrin, 16, 1870
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Sir Joseph Whitworth npon Machinery,

At a dinner of the Foromen Esginecers recontly, Sir J,
Whitworth made the following observations : The prosperity
of England deponds, not only on the produce of her soil and
: mines, but also greatly on the numbor of selfacting machines
shie koopsat work, In proportion to the increase of the Iatter has
been ber inereaso in wealth and power, Our ancestors had very
rude implements to work with, but sinee the introduetion of the
| stoam ongloe the machinists and engineors of England have

gone on applying new machines to every kind of industry,
until wo bave arrived at & timo when we have an enormous
The produce of

:

- wealth-producing powor at our command,

Lthe raw materinl we obtain from other countries into an

} '7'7. /

' almost endless variety of things, which add to the comforts
of all. The wealth derivable from our mines and selfacting
machinery goes on without interruption. The prodace of the
soil everywhere greatly depends on the seasons. Hence the
desirablencss of having the most extended area for the ex.
change of our manufactures. The progress that has been
made by enginvers during the last forty years has been very
remarkable, particularly in constructing and making self-
acting machinery. Twelye shillings per foot were then paid
for the labor of chipping and filing sarfaces of iron, which is
now frequently done on the planing-machine for 1d. By Mr.
Bessemer’'s admirable process, the cost of manufacturing
some kinds of steel has recently been reduced to one half,
and in some cases to one third what it used to be. The con-
sumption of coal for manwfactures has been reduced more
than one half; the saving last year on the English railways
by locomotive engineers burning coal instead of coke was
£1,2060,000 sterling. Mechanical and civil engineers, chemists
and scientific men are continually finding out new modes of
producing wealth, and the owners of selfacting machinery
generally go on improving and increasing their productions,
from which those who have fixed incomes derive great ad-
vantage.

Looking to the immediate future, we may congratulate
ourselyes on the great opportunities that are arising for the

the land by steam power is greatly on the increase, landed
proprietors now seeing the importance of so clearing and im-
proving their ¢states ns to admit of this, The use of horse
tramways is being urgently pressed forward, and a large out-
lay is contemplated. In my opinion they are not suited to
the present times, and mechanical engineers have a right to

Fig. 1-_""“‘2 in the position shown, allows the contents of | enter their protest, considering the many obstructions there
the cylinder, I, contained between the piston and the head of | have been for many years past to the employment of road lo-

the cylinder to exhaust through the pipe, L, into the interior | comotives.

chamber of the exterior cylinder, M, where the expansive
force of the mixed steam and gas counterbalances the press.
ure upon the outside of the piston, through the outer end of
M, which is always open, as shown. The pressure of the
steam now acting upon the surface of the water in the boiler
forces the water into the open end of the interior cylinder, I,
forcing the piston outward. As soon ns the piston has com-
pleted its stroke in this direction, the valve, K, cuts off the
exhaust and admits steam to the cylinder, I, through the
pipe, J. At the same time the steam in the exterior C\'iimlvr
M, which has expanded down to atmospheric prrhur:' te '7_“.'
hausted through the pip", N, and condensed in tho usual
manner, the condenser not being shown in the engraving.
The pressure of the steam on the side of the piston in I next
the valve now balances the pressurs of the water on the other
#side ; and the pressare of the atmosphers on the outaide of
Whe piston in the exterior eylinder, M (« more or loss perfoct

Yacu AN 'I)(-kfl’! l,[l; )u(’; ,l Oon [h.- i““,»" ...],!,. hv'- r')nl‘O'“'l;\(“;“’

Nakes the return stroke, and o0 on lll""rl”ll"l}', the area of

tiie piston in the external cylinder belng made as many timoes

4 bt s
l“r;.r riuan '.’H .H'l'(nul one, ns th,¢ nu”llu.r ‘)f “'“‘”"I')”'r""
pressure maintained in the botles
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Patented, in the United States (Feb, 15, 1870), and In Fe.

N ! ) ’;' .'nn ~
r ‘: , through Seientifie _'\’l.l'{ can !n.“‘ nt ‘,\‘!',‘.“.:‘.. "\ l'l’.

J J. "lll'v"‘f. jlll'i' m Uity “ J
y -
AT the Union Pacific Foundery. O n e, cast iron ol oxesl
lent quality has beon made with 'W "”“"”'1" coanl

If toll gates wero abolished, and each county
had an organized staff for making and keeping the roads in
good order, using the steam roller, steam sweeping machine,
and other necessary applinnces, where there is large traffic,
mechanical engineers would then, I have no doubt, soon pro-
duce a small light locomotive taat would do its work quietly
and most effoctively ; at the same time, pedestrians and those
who ride and drive would have the great enjoyment of good
and clean ronds, instead of the present badly paved and
rough Macadam roads, The broken stones of tho latter are
now left for the horses' feet and narrow wheels to consolidate,
in & way which it is quite distressing to see, The consump-
tion of fuel for horse-power is now so small that road locomo-
tives could be employed at far less expense than the over-
worked and ill.conditioned horses we now seo ; while pedes.
trians, and those who keep animals for pleasuro would have
good roads, and many gentlemen, no doubt, wonld have thelr
well.mado locomotives. Under apy circumstances, good, clean
ronds are the most profitable when everything is taken into
account ; but, unfortunately, those who make and ropair them
generally consider only ono sido of the question,

e e

Invelopes Mado of **Greenbacks,

The Treasury Department annually uses many thousands
of envelopes of a peculiar groonish tint, which are rarcly
scen outside of Government offices, No one, on examining
them, would suspect of what they are manufactured, They
am strang, smooth, and businesslilke in appearance, and have
the letter “T" mamped through the fiber. Old greenbacks

ENGINE AND EOILER.

development of engineering enterprise. The cultivation of

———————————
form the material of which they are made, The Treasury
Dapartment saves up all the bits and remnants of paper used
in the manufacture of our currency, with old stamps and bills
and all the mutilnted greonbacks which have come back to it,
and, instead of destroying this mnss of rabbish, as was for-
merly dono, the Departments turn It over to the papermnkers,
who return it in the shape of serviceable envelopes, Many
dollars are annually saved to the Governmont by this means,
These envelopes uro used extensively in the Castom Houses,
the Post Office, SubTreasury, and other Government oflices,

.- -
Cost of Tolography==Europe and Ameorien,

In Bwitzerland the telegraphs are worked under govern
mont auspices, and the charges aro less than elsewhero in
Europe. But it appears that our system is
the cheapest,

In Switzerland the proportion of miles of
line to the population is 1 to 940; of wire 1
to 448 ; of offices 1 to 6,000 ; and of internal
messages 1 to 8.1,

In the United States the proportion of miles
of line to population is 1 to 420 ; of wire 1
to 288 ; of offices 1 to 06,000, and of internal
messages 1to 8,

Thus the United States, as compared with
the most favored country in Eunrope, has in
proportion to its inhabitants more than twice
us many miles of line ; nearly twice as many
milen of wire ; an equal number of offices, and
sends annually a larger per centage of inter.
nal messages, And in spite of the incressed
cost of the servico from competition ; in spito
of tho high price of Iabor, which is more than
twice as much on a #pecie basis as in Europe ;
and finally. in spite of the Ligh rates of tax.
ation to which telegraph property is subjected
in this conatry, messages are now transmit-
ted throughout the United States in eurrency
at o lower average rate per mile, than in any
country of Europe.—Journal of the Telegraph,

——

CONELIN'S DETACHABLE LIP FOR BOWLS,
BASINS, ETC.

Our engraving exhibits one of the legion of applications to
which india-rabber has been put in modern times, Woe judge
there are many branches of business, as that of the druggist,
dyer, ete., in which, as well as in domestic use, this device
will be found serviceable.

Every one knows how difficult it is to pour liquids or semi-
fluids from an ordinary bowl or dish without spilling, and
thereby wasting the contents and soiling other articles, as
table covers, carpets, clothes, ete. To prevent this waste and
annoyaunce, and enable children and carcless servants, as well
as the trained hand of the druggist, to pour with the certain-
ty of not spilling a drop, this device is intended,

Ax will be seen, it consists of a rubber lip or nose, which is
clasped upon the bowl or other vessel by an elastic band,
with sufficient rigidity to prevent the passage of any fluid
between the lip and the bowl. The elasticity of both the lip
and the band renders the application to different sizes of ves
sels perfectly casy and secure,

A slight shoulder on the inner side of the lip rests upon
the upper edge of the vessel, so that an almost continuous
surface from the interior of the bowl to the point of the lip
is secured while pouring out the liquid.,

Patented, May 12, 1808, by George Raymond, Fitchburgh,
Mass. For purchase of State or county rights, or other in
formation, address the patentee, or O, P, Conklin, Worcester,
Mass,
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Pror, Jonnsox of the Maino Colloge says; “ That the Ia-
bor system is n benofit to the students is very apparcnt.
Aside from the amount earned, the labor performed keeps up
industrions habits, promotes health, is to a certain oxtent a
source of instruction to the student, and prevents that wide
dissoverance from manual labor and distaste tor it which is so
abservable in'the graduntes of our old colleges. Bealdes, wo
think it plainly obseryablo that a fow hours of labor each duy
makos the studont more quict and studious during tho hours
devoted to study., The time spent in labor would in most
cases be devoted to idlo talk and to various Kinds of recrea:
tion, porhaps of dissipation. Labor is the ‘safety valve' for
the overflowing of animal spirits.  Thero has been a

ablo willingness on the part of tho M(},onlq to mwpm
tho kindn of work required to be done,

T
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Special Notice to Advertisers,

The efrcalation of the SOIENTIFIO AMERICAY has become 50 large that
Wwo are compelled to put it to press one day earlior in the week. Advertiso,
ments must be handed In bafore Friday noon, to fnsure their publication
in the lssun of the succeeding weok.

INTERNATIONAL EXHIBITION OF 1871, IN LONDON.

Thz English Government, profiting by the experience of
the past twenty years, have decided to adopt a new system
of exhibitions, and instead of holding them every ten years,
and moking them universal, they propose to have annual
exhibitions, confined to a limited number of articles. The
past increase of manufactures, and the multiplicity of appli-
cations of science to the arts, render a universal show of
them at one time, and in one building, next to impossible.
The last Paris exhibition building covered nearly forty acres
of ground, and the park outside embraced eighty acres more.
The number of exhibitors was fifty thousand, and of separate
articles there were several millions. The visitors to the
palace were counted not by thousands, but literally by mil-
lions. It was noticed that the English Commissioners should
have been appalled by the prospect in store for them if they
were to undertake another World’s Fair, in 1871. Nothing
short of a building covering a hundred acres, and a park with
s hundred more would suffice for the purpose, and then must
follow the vast expenditure of money to put things in order
at the appointed time, ready for the inroads of exhibitors,
who would naturally apply for space. The thing was mani-
festly not to be thought of, and the Commissioners have
wisely decided to hold annual exhibitions open to people of
all countries, but confined each year to specified articles,
They have asked the co-opontlon of our Government, and as
a preliminary to opening a correspondence with the English
Government, the Secretary of State has appointed Mr, N. M
Beckwith United States Commissioner.

Mr. Fish could not have found a better man for the posi-
tion in this country. Without the energetic and able man.
agement of Mr. Beckwith during the Paris Exhibition ol
1867, our country would not have been represented at all.
He has well earned a recognition of services rendered at that
eritical period, by this appointment to superintend the pro-
posed co-operation of the United States in the new scheme of
annual exhibitions, and if any one can work out the problem
practically, it is Mr. Beckwith,

Hor Majesty's Commissioners announce that the first of n
series of annusl internatiopnl exhibitions of selected works
of fine and industrial art will be opened in London, at South
Kensington, on Monday, the 1st of May, 1871, and be closed
on Saturday, the 30th of Neptember, 1871. The exhibition
will take place in permanent buildings, about to be erected,
adjoining the arcade of the Royal Horticultural Gardone,
The productions of all nations will be admitted, subject to
obteining the certificate of competont judges that thoy are
of sufficient excellence to be worthy of exhibition, The ob
jocts in the first oxhibition will consist of the following
classes, for each of which will be appointed o roporter and
separate committee,

1. Fino arts: paintings, sculpture, engravings, architee-
tural models, tapestry, decorative designs, copios of anclent
pictures.

2. Soientifie Inventions and new discoveries of all kinds.

3. Manufactures: pottery, earthenware, wool and worsted,
educational manufactures and belongings, such as school
bulldings, books, maps, Loys, and games for physical training,
iNustra‘ions of modes of teaching flne art, natural listory,
and physical scienes,

4. Hortleulturo: The NRoyal Hortloultural Boclety will ox
bibit new and rare plants, showing specisltics of cultivation,

One third of the whole available space will be assigned to
forelgn exhibitors, who munt obtaln cqrtmouwo for the ad.
mission of their objects from their respective governments.

Srientific Amevican,

The objects must bo delivered free of charge and unpacked
at the bullding, but all oxpenses of show cases, installation,
ote,, excepting machinery, will be borno by the Commission-

ors, It is desirablo to have prices and full desoriptive labels
attached to all articles.  Foreign countries appoint their own
Judges and reporters.  Thore will bo no prizes, ns the certifi-

cate of having obtained the distinction of admission to the
exhibition, will bo decreed sufficient to reward the exhibitor
for his trouble. The arrangement of articles will Lo in
classes, without regard to nationalities, and thus bo better
placed for study and examination,

Mr. Beckwith, in a recent letter to the Secrotary of State,
t:nw speaks of this modified plan of international exhlbx-
tions ;

“The method proposed will obviously diminish the cost of
the exhibition ; small exhibitions being less expensive, in
proportion, thnn large ones. The personal expenses of ex-

P hibitors and visitors will algo be diminished ; legs numerous

bodies being supplied with transport and llvxng, better and
cheaper, in proportion, than multitudes, which are often in
excess of the means provided. The eaucationnl cffects are
more important, Discoveries and inventions spring up con-
tinually in numerous and widely separated localities and
countries, and in like manner new applications of science and
art are constantly made in the productive industries. But
the knowledge of such inventions and improvements spreads
slowly, The rapid diffusion of this knowledge by bringing
together for study from all countries, their best products,
which are the practical expressions of the most advanced gci-
ences, inventions, arts, and industries, is the leading object of
international exhibitions.

“The vast accumulations and bewildering varieties of
products bitherto collected, and the confusion and excite-
ment incident to great but transient assemblies of persons,
renewed daily by departures and fresh arrivals, are unfavomble
to study.”

Mr. Beckwith estimates the necessary expenses for clerk
hire, advertising, stationery, office rent, storage, and reporter,
at from ten to fifteen thousand dollars. This is a small sum
for so important a matter, and no doubt will be readily ap-
propriated by Congress,

o <> o——
POWER AND EFFICIENCY OF SCREWS.

The screw is a very ancient device, and the fact that in
modern mechanism it still holds so prominent a position is
proof enough of its essential value. It is true that the hy-
drostatic press of Bramah hos made great inroads upon the
domain formerly held by the screw in mechanics; but the
probability is that so long as man reiains his present ascen-
dency over the forces of nature, it will continue to be one of
the chief instruments of his power.

The weight which can be raised by a screw is generally
estimated by multiplying together the force applied to the
end of the lever, the length of the circumference, through
which this force travels, dividing the product by the pitch ex-
pressed in the same denomination as the circumference
through which the power applied to the lever travels, and
gsubtracting the loss caused by friction. Friction is, how-
ever, 8o variable cn different screws, and so dependent upon
the materials of which they are composed, their proportions,
and the quality of the lubricators employed, that it may be
gaid to be almost a controlling element in the question of
power and efficiency.

We have only in view such screws as are intended to raise
and sustain, without other appliances, the load they are in-
tended to bear, and shall therefore leave ont of the discussion
thiose of abrupt pitch used on die presses, ete,

It is evident that in proportioning a screw to bear a given
load the following points must be considered : first, the size
of its thread, and that of the nut with which it engages to
bear the propoesed load ; second, the axial pitch, or the dis-
tance the ecrew will advance for each revolution of the lever ;
third, the abruptness of the incline, or what amounts to the
same thing, the normal pitch, or the distance from either the
upper or lower gide of the thread to the corresponding side of
the adjucent coil, measurcd on the shortest distance between
the sides; or to use o term not strietly correct, at right angles
with the thread,

The length of a coil of a screw measured on the interior,
may be found by squaring the circumforence of the cylinder
nbout which it winds, adding to the result the square of the
piteh in the same denomination, and extracting the square
root of the sum, The result will be the length of the coil
in the samo denomination as I8 used to express the clrcum-
feronce of the eylinder,

If o base line of Indefinite length be drawn, and the plteh
of the screw boe Inid off from the base line, and perpendicular
to 1%, and o are be deseribed from the point on the parpen-
diculur where the piteh terminatos with a radius equal to the
longth of thoe coll, as nbove ealenlated, it will ent the base
line at o polnt which, jolned to the point taken as the centor
of the nre deseribed, will complete a right angled triungle,
the angle of which opposite to the side which equals the
piteh, i8 equal to the aogle formed by a horlzontal line
tangent to the eylinder and any part of the face of the thread,
in o vertical serow of the given dimenslons.

This angle diminishes when with the same piteh the diam.
oter of the cylinder increases. When it is subtracted from
ninety degrees, the romainder 18 the angle formed by any
part of the upper surface of the throad, and a line erceted
thercon parallel to tho vertioal axis of the serow. Friction
will inerease or diminiah with tho inerease or diminution of
the latter nnglo, the smaller it is the greater tho friction, and
vice versa.  As the angle depends for #s acuteness on the
diameter of the eylinder, it follows that the less the diameter
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is the more acuto will be the angle and the greater will be
the frietion under n given load,

In other words the power applied to rotate the screw, and
the resistance 1o its motion, act to press together the faces of
the coils in the nut and the coils on the eylinder, but tho

power acts al right angles to the faces, and tho resist-
ance In the direction of the axis of the serew., The re-
sultant friction for each revolution may be obtained by mul-
tiplying together the coeflicient of friction for the material
of which the screw and nut is construected, the diameter of
the cylinder plus the width of thread, the resistance, and the
decimal 31416, and adding to the product the continued
product of the pitch, the power applied to the lever, and the
length of the leverage, like denominations being used for
measurements, and algo for weights during the operation.,

In the case of a wrought iron screw with a brass nut the
coeflicent of friction is 0-103, where tallow is used 88 an un-
guent ; with sperm or lard oil it would be 00075, With & screw
of wrought iron in a cast iron nut it would be about the
same, With wrought iron screw and nut, 0081 would be
the coefficent of frietion, with sperm oil as & lubricant.

The securing the greatest strength with least friction has
been studied, and there is no doubt that the thread is best
rande 8o that its vertical section in a vertical screw is a
square, and its depth one gixth the diameter of the newel or
cylinder upon which it winds.

- > —
TELO-DYNAMIC CABLES,

The method of transmitting mechanical power through
long distances, by means of wire cables, is daily extending ;
and there can be no doubt that for more than ordinary dis-
tances the plan is a very economicel one, in all the particu-
Inrs of first cost, subsequent expenses for repairs, and working
efficiency.

For a long time the question of the best means for trans
mitting power to great distances has been one of the first
importance ; and a great number of methods have been essayed
to accomplished the desired end, many of which have been
at sundry times discussed in these columns.

Experience has shown however that none of these methods
can approach in economy the telo-dynamic cable, We have
our doubts whether the invention of this method is justly
ascribed to M. Hirn, but there is no doubt that to his labors
and experiments the development and demonstration of the
great advantages of the system are largely due.

At the great French Exposition, M. Hirn exhibited his telo-
dynamic apparatus, and it attracted inuch attention. The
secret of its economical application is the transmission of
power at high speed, so that both a light cable and light pul-
leys may be used. In this way a very large working power
may be accomplished by o small cable, and although somse
loss will be sustained from friction in speeding down to the
required velocity, the gain in the transmission will more
than compensate for all such losses.

Transmission at high speed is not so essential when & small
power is to be transmitted through a comparatively short dis-
tance, but where the distance is great it cannot be dispensed
with. The resistance of the air is also a formidable absorbent
of power at high speeds and long distances, and it is proba-
ble that a slower motion of the transmitting pulleys, with &
larger cable than recommended by M. Hirn, will be found the
best practice for distances of less than five hundred feet. Our
opinion is that the speed should increase and the size of the
cable diminish as the distance and the amount of power to be
transemitted increase, according to some ratio which we do not
consider as yet fully determined. The velocity of the cable
recommended by M. Hirn is nearly a mile per minute, the
cablo being 0089 of an inch in diameter.

In the mines of Falun in Sweden one hundred-horse power
has been thus transmitted to a distance of nearly three miles,
and it is estimated that for much larger distances the loss
from all sources in transmission need not exceed twenty-five
per cent,

A number of these cables are now working over short dis-
tances in this country. Among the ones recently put up is a
cable at Lockport, New York, by which twenty-five horse-
power is transmitted over a distanco of 700 feet, with perfect
success, and, wo are informed, with remarkable economy.
Thoe total length of the cable is 1484 feet, It is operated
with frictloned gears. The cable pulleys are five feet in
diameter, and the cable is 15-82 of an inch in diameter,

« We regand the introduction of this system as marking an
era in mechanics, and opening the way to the utilization of
of immense natural water powers, hitherto neglected on ac-
count of innccessibility or other adverse circumstances.

—~ -
BOILER EXPLOSIONS.

The roport of tho Midland Stesm Boiler Inspection and
Assuranco Company, for 1860, contains, among muech other
very interosting snd instruotive matter, the following para-
graph, which wo commend to the varnest attention of those
who belleve in the ¢ inexplicable power ™ of steam.

“ It is obsiorved with regret that boller explosions are still
attributed by those who have given lttle attention to the
facts of the cases to mystorious causes, such ag electricity,
decomposition of water, explosive gascs, eto, and it is be-
lieved nothing will better convinee thoss responsible for
boilers of tho simople causes whioh lead to explosion, and the
casy means of preventing thom by due care or inspeotion,
than neenrate records of those bollers which have exploded.”
Now what is the rocord, From corrosions 16 out of 59
boilers reported exploded.  From over vepaivs, pateh upon
pateh, 12 went up. Low water caused the destruction of 8§,
Weak tubes without strengthening rings hrought 8 more to

grief. Want of stays caused the ruin of 4. Weak manhole
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