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Tmproved Veortical Portable Engine,

'l'l.uin ongine differs from other portable engines, (n that the
eylinder is placed 1n an upright lnstead of & horl tal posl
tion The exlinder of the engine Is attached o one end of
& hase or box, in which I# placed the water heater this e

belng furnished with bearings to
the boiler, directly under the tabe sheot

upport the front end of
Within this box

In placed a suoce n of pans. The eold water helng de

posited on the upper pan, flows down, over the lower ones,

the bottom, by which menns it becomes heated by part of the
exhaust stonm passing Into it This steam becomes econ
densed and Is pumped back fnto the boiler. The box or base
Is cast with an opening at one end to admit the pans, and the
open end Is covered by a eap, which
also forms the foot of the foree
pump. This forco pump, which is
not shown In our engraving, 1s fur
nished with ball valves, seats, and
cages, of the best composition metal,
and all” fitted with ground joints
The force pump I8 driven by an ec
centric placed mmediately over it
on the main shaft. On the side of
the eccontric is cast a small pulley,
which belts on to a larger pulley
attached to the boiler by means of
s stud, and which carries & crank
wrist from which power is trans-
mitted to the pump; the crank pin
is also made square at the end so
that by the application of a crank it
ean be worked by hand to fill up
the boller, This pump is attached
to the fire box nand is open at the
top. Its planger is furnished with
hemp packing, and can be repacked
by an inexperienced hand, without
the nocessity of sending to o ma.
chine shop to have a new plunger
fitted. The saddle, together with
the two pillow blocks for the main
shaft to run in, as well as the smoke
stack base, are all cast in one piece,
which makes a strong and uniform
casting. This saddle is bolted to
the boller over the tube sheet, and
is connected to the lower box or
base by means of a flat bar. This
bar receives part of the strain be-
tween the saddle and base, and also
forms the bearing for the guide
yoke. The steam chest is placed in
such a position on the cylinder that
the valve motion is direct without
the use of a rock shaft. The piston
head, piston rod, cross head, wrist,
und crank pin,are all made of steel,
which enables lightness to be com-
bined with strength. A weight cast
at the back of the crank plate coun-
terbalances the weight of the parts
described. Thisenables the engine
to be run at & high rate of speed
with stendiness At the Cincinnati
Exposition, where it was run on
trial, we fare informed it made 428
revolutions per minute on twenty-
four pounds of steam, and took
a large medal for “novelty and meritorions construe-
tion." One of the advantages claimed for this engine is the
attachment of the machinery to the strongest part of the
boiler, the saddle being placed immediately over the tube
gheet, and the base immediately under, doing away in a great
measure with the strain of the machinery through the ex.
pansion and contraction caused by the varying heat of the
boiler, It will be seen that by plucing the machinery below
the waist of the boiler, it is not so likely to upset in transpor-
tation, The throttle is placed st the top of the steam pipe,
in the steam dome, and the pipe passing through the boiler
and smoke arch is protected from the cold atmosphers, there-
by preventing condensation in the pipe.

Letters patent have been issued covering all the main fea-
tures in the construction. Date of patent, Nov, 20, 1870,

Address for further particulars, Grifiith & Wedge, manu.
facturers of engines, boilers, and saw-mill machinery, Zanes-
wille, Ohio,
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The Place of the Mitraillour In War,

Tt secns to us quite clear that the mitrailleur cannot take
the place of field artillery. To say nothing of the fact that
the flold guns have thus far generally beaten it moroe or less
‘decidedly in actual effeet, even at ghort known ranges, there
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I produced » welldireoted
hrapnel fire Shrapnel fire, Indeed, Is not really understood
England ; and untl] lately very few
O b artillerymen were aware what s formidable projectile
the ritled shrapnel shell really | The case ot of th

¢ have also bheen recontly made more effoctive The result
is that the fiold guns, especially the eapital little 9.pounder
bronge muzzleloading Indian gan, have exhibitod s power

which the supporters of the mitraillour had not

anticipated

VERTICAL PORTABLE ENGINE,

Guns, too, possess other advantages. The moral effect of a
bursting shell is greater than can be produced by any mitrail-
leur fire, however formidable. The fact that a gun can fire
a great variety of projectiles—shot, shell, shrapnel, segment,
aud case—and that it is available at all ranges, gives it a po-
gitlon and importance which the mitraillenr can never hope
to attain. Further, when the range is unkunown, the mitrail-
leur fire is often entirely thrown away. Thus, on Tuesday
Inst, the Gatling in 270 rounds only hit a large cavalry col-
umn 16 times, snd the Montigny in 307 rounds only hit the
snme column 8 times, The supporters of these weapons
would, therefore, do wisely if they were at once to withdraw
from their pretensions to take the placeo of field artillery.
Nor can the mitralleur ever effectively take the place of
infantry in the field. It can neither skirmish nor charge; it
is difficult to see how it could be usefully employed for the
attack of an entrenched position, or generally as an offensive
weapon at nll; the men who serve it are also debarred from
taking the offensive. However light it may be made, o |
whedled carriage 18 always necessarily more hampored in its
movements than an infantry soldier; if dizabled, the effect

Is tantamount to the placing Aors de combat of as many in.
fantry soldiers as the machine may be supposed to ropresent ;
its offect is of too uniform, unvarying o character—there 1_4,‘
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express it, oo little Intelligence and discrimination In
Its volleys, o enable it ever usefally o replace the infantry

dier In fleld warfare

) short o s —u} .
But t of t) hort of superseding artillery andd
ir . . 1 seibl t r vy 5
far Is impossible not 1o recognize in s good mitmilleur
RéA e e
s aseful auxilisry weapon The lghtness of the machine

and of the ammunition required to produce & particalar

effect will enable it to compare favorably with fleld puns us
der conaln imstances. Theory and practice alike point
sible
of infantry fire. Within those muges the

mitralllear, requiring

to the necessity of keeping your artillery as much as por
outside the rangs
as it does, fower men and he rees, and
being able to take up and withdraw from a position more
promptly than a gun, may often
be use f'.'H'\ ~ u.yln)» d to save the
artillery ; while in all those posl

tlons where it is necessary to
multiply infantry fire overa .-;n.n”
front, the mitmilleur ean hardly
fall to produce good effects 5‘.4-i,
positions are numerous encugh,
though they sre to be found more
often on the side of the defenge
than on that of the attack, Among
positions of this cluss we may
mention the defense of the un.
flanked spur of & hill, the de.

fense of & narrow gorge, of a
street, roadway, or tde de pon,
or for the flanks of short ditehes,
to sweep breaches, ete. It is a
very distinct and important ad.
vantageof the mitmilleur that it
has no recoil. This in a fixed
position, or where the weapon is
under cover, is a point in its favor
which every one must recognize.

In such positions as these the
mitrailleur, skilfully handled,
ought to be able to sccomplish

nearly all that either field guns
or infantry could do, at a less
cost of matéricd, and a less ex-
posure of horses and men: and
for use in such positions it may
be fitly introduced.

There are other uses to which
these machines may also be prob-
ably applied ; such as to accom-
pany cavalry upon occasion,when
it is necessary promptly to bring
2 hot fire to bear for a short time
upon some one point. It has often
been suggested of late years, that
the cavalrg soldier ought to be
more like the old dragoon—a
mounted infantry soldier, in fact.
To the suggestion answer has
generally been made, that if this
were attempted the result would
probably be a « Jack of all trades
and master of none.” It is not
impossible that the mitrailleur
may offer a solution of this diffi-
culty, by enabling the cavalry to
carry with them a means of swift-
Iy establishing a rapid and effec.
tive infantry fire upon a certain
point, without themsclves abandoning their character as
cavalry soldiers. If the mitrailleur is to be used in this way,
it would be better, we think, to separate the limber from the
carringe, attach a third wheel to the la’ter, and employ lasso
harness, .

The mitrailleur, it is hardly possible to doubt, will also
have certain naval uses. It may be advantageously employed
for the tops of men-of-war; it would be effective in repelling
boat attacks; and some of these instruments might perhaps
be advantageously supplied for use on boand ships’ boats.

In short, the rdle which we would assign to tho mitrailleur,
slthough it mny fall fur short of the hopes and anticipations
of its supporters, is not an inconsiderable one. The instru. *
ment will not bring about a revolution in tactics. It will ac-
complish no real change in the art of war. Itis not, in the
broad sense of the word, a new arm or a new power. But it
may often save and assist both our artillery and our infantry,
and it may serve so to intensify the fire on critical points as
to earn for itself a reputation which it would certainly not
acquire in general field fighting.—Lendon Saturday Review,
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WaosorveRr s afraid of submitting any question, civil or
religious, to the test of free discussion, is more in love with
his own opinion than with truth,
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or fas e same case and with equal
- But these powers, extensive as they are, may be
overtasked. Because the eyes can see minute objects with-
out diffienlty, it does not follow that they should be kept al-
most constantly looking at small objocts. They were in-
tended for varying use, and, like any other organ of the hody,
they may be enfeebled or injured by having their most deli-
cate powers continually and exclusively employed in one
manner.

One of the first rules laid down by a teacher to his pupils

ghould be, nof to keep their eyes fixed upon their books.
Apart from the probable injury to the eye itself by too
close application, I am satisfied that lessons, especially those
requiring thought, cannot be as well committed to memory
when the eyes are fixed npon the page, as swhen they are per-
mitted to wander. The eyes must of conrse look at the book
often and long enough to take in the ides, but if they be
100 steadily Kept there, the perceptive power secms to occupy
itself with the visible objects to an extent which is unfavora-
ble to other mental processes. A distinguished engrayer
once said to me, “I know now how to make a face think.”
And he explained that the secret lay in giving a certain ex-
pression to the eyes by causing their axes to have s very
slight divergence from each other. This cbrresponds with
my observation; and this position of thought is exactly the
opposite of that assnmed by the eyes when looking at a
book.

For the sake of even normal eyes, it would be most desira-
ble that education shounld be simplified; that children should
not be required to learn an infinity of details which they are
sure to forget, and which conld be of no possible use to them
if retained; that they should be taught to think as wellas to
remember—and in fact as a means of remembering—instead
of giving all their time in school, and often out of school,
and by artificial light, to acquiring a parrot-like facility of
repeating lessons which they do not comprehend. Tt might
require more pains, but it would certainly be a great advan-
tage if teachers wonld feack children what they know, rather
than content themselves with being mere hearers of lessons
which may haye been learned by the eye, but often not by
the understanding.

It would scarcely seem to be necessary to say a word of
warning in regard to imprudent testing of the power of the
eyes; but instances are not rare where children or adults
have done their eyes serions harm by trying to leok at the
sun, or by observing an eclipse without using a smoked glass.
The direct solar light and heat seems in these cases to de-
stroy the perceptive power in a greater or less portion of the
retina. Injury may also result from using the eyes for 1ook-
ing at small objects by moonlight, which does not give suffi-
cient illumination for such purposes,

SOME POPULAR ERRO

There comes a time when normal eyes' find their powers
grown limited, and require more light,"or assistance from
glasses, when looking at small near objects,+ When this pe-
riod arrives itis an error to persist in endeavorsto do us
formerly with the eyes; but much use must be avoided except
in a clear light or with ihe required suxiliaries, Itis also a
mis}ake, as will hereafter be shown, to suppose that glasses
should not be worn while it is possible to avoid doing so. On
the contrary, they serve to prevent straining of the eyes, and
preserve rather than injure vision.

Certain defects of refractive powerare due to malformation
of the eye, either existing from birth or acquired afterwards,
and are not 1o be removed by remedies or by manipulation. It
is & mischievous error to suppose that the form of an elnstic
globe, filled with fluid or semi-fluid substances, can be
changed, except for the moment, by pressing upon it with
the fingers, as has been recommended by charlatans, All the
theories that the eye can have its form favorably modified by
rubbing it alwaysin one direction, or by any other manipuls-
tion, have no foundation in facts, But while persistent
squeezing, according to these methods, ean never do fny per-
manent good, it involves great risks, It may lead to conges-
tion and hemorrhage within the eyes; or give rise to de.
structive inflammation or the formation of cataract by dislo.
cating the crystalline lens; or cause almost immediate loks of
sight by separation of the retina from its neighboring parts;
or increase the giving way of the buck part of the globe,
which isalready often begun in nearsighted eyes,

The same warnings will apply with equal force against the
nse of the eyecups fitted with rubber bulbs, to alter the
form of the eyeball, as is asserted, by snction, Valueless and
dangerous as they ure, persons are often persuaded to pur-
chase and try them—sometimes 10 their sorrow.

NEAR-RIGHTEDNESS,

Myopin, or *“ nearsight,” is by far the most important, as it
18 algo one of the most common of the réfractive defects of
the eye. In the other forms of abnormal refraction we have

merely a defect of construction, giving rise, it is true, to an. |

noying disabilities, but having no tendency to further changes
of structurc or function, Near-sgightedness, on the contrary,
where it exists in & high degres, Is not simply an infirmity,
o8 is usnally eupposed, but in many cuses is associated with
grave disease of the posterior paris of the eyeball, having
progresgive tendencies, and not seldom resulting in loss of all
useful vision, It has, furthermore. n strong disposition to
hereditary descent,

The defect in form, in shortsighted eyes, does not. consist,
ns was formerly supposed, in an undue prominence of “the
front part of the eye, but in an elongation of the whole globe
rom before buckwards, go that jt assumes an olive or egy

Srientific  American.

shape, instead of befng round, This lengthening »moatly ocs
curs at the back part of the eyeball, and ls;not to be observed
at first sight; but in many cases wo may see that the oye has
this altered form, and extends back furthier than fisual in the
gockot, by drawing the lids apart at the #ide next the temple,
the eye being at the same time turned towards the nose,

All the conts of the eye are implicated in these changes,
which take place, sometimes by gradunl expansion at every
point, but usnally by a more considerable giving way around
the entrance of the optic nerve, In examination of such
oyes after death, & positive bulging of the sclera is seon at
thiz point. During life we can obserye these changes and
watel their progress by means of the ophthalmoscope, This
instrument, by whicl we are enabled to illuminate and ex-
plore the interior of the eye, has thrown new light upon the
whole subject of near-sightedness. By ita aid we are able to
follow the morbid changes as they are successively devel-
oped.

As the retina expands with the general enlargement, the
nerve tissue, in that layer of the retina which is the seat of
its espeeial function, is of courge extended over a larger sur-
face, and its perceptive power is proportionally weakened.
Many such eyes nre therefore unable to see distant objects
with normal clearness, even with the glasses which most
completely correct their myopis, although they see small
near things perfectly well. It seems to be necessary that a
larger number of rays should fall upon a given area of the
retina in order to produce n distinet impression. This lack of
acuteness of vision is often much greater in the evening, so
that persons thus aftected cannot see to drive a horse safely
or distinguish the outlines of objects.

Eyes which are but slightly near-sighted often see nearly

as well as others at a distance by the aid of suitable glasses,
and they have almost microscopic vision of near objects, and
canread in a dim light; these facts have given rise to the
popular belief that near-sighted eyes are stronger than others,
and able to bear every kind of use and abuse; and the delu-
sion is encouraged by the disposition shown by myopic per-
sons to choose occupations requiring close sight, and by their
ability to read at an advanced period of life without glasses.
This belief would be well founded, but for the tendency to
the gradual changes already described.
The progress of the alterationsin the posterior parts of the
eye is favored by the stooping pogition of the head, which
allows the blood to accumulate in the vessels of the eyeball,
and by too long-continued use of the eyes upon minute ob-
jects, which requires such action of the external muscles that
the globe is compressed from side to side, and is thus made
to yield still further at that part where the already thinned
tissues offer but slight resistance. With each degree of
change the process becomes easier, the eyeball grows mis-
shapen to & degree which limits its motions in the socket,
and the eye most affected no longer acts with its fellow, but
i8 disposed to turn outwards, and to give up attempts at
vision. -

With increased implication of the retina in the morbid
changes, its perceptive acutenessis more or less reduced, es-
pecinlly as regards distant objects, and glasses no longer give
them the same clear outlines.

The morbid processes may be arrested at the early stages
of their development, and by good fortune and prudent man-
agement the eyes may retain through life nearly the normal
powers; or if even considerable changes have taken place,
these may remain stationary and give rise to little incon-
venience. But if they are not recognized, and means taken
to avert their progress, they may go on till the retina be-
comes useless, being separated from the choroid by fluid
which collects between these membranes,

After reaching a certain degree, there is little hope that
further changes will be averted by any care or skill. The
conditions have become go unfavorable that the morbid ten-
dencies can no longer be successfully opposed, and cach year
sees u downward progress,

It is quite time that the attention of the community was
drewn to a matter of so much importance. At least in gome
classes of gociety, the possibility of blindness, at or near
middle life, from changes incident to excessive near-sighted-
ness, nsg well s the predisposition to transmit the same in-
firmities and linbilities, ought to be taken into sccount in
forming matrimonial alliances, like any other impending
disability from incurable ailment. The fact of its h«hu;:
frequently inherited once understood, parents ghould watch
for any early manifestations of its presence in their children,
and take mensures to prevent its progressive incrense, Tonch.
ers should impose upon near sighted eyos ng little ns possi-
ble of studies requiring cloge application, even though at
the time the child makes no complaint. It is questionable

if our system of edueation, augmenting as it does the fre-

| quency and degree of nearsightedness, is an advance in civ-
{ilization. Tt would be better to go back at once to the oral
teachings of the schools of Athens, than to go on creating
our favorite type of educated men nnd womon, at the ex-
{ pense of their own and their children's eyesight.

No medical #kill ean bring baek these delicate tissues,
| once distended, to. their former hiealthy condition, or even in
Some cases prevent the steady onward march of the discase,
But prevention isin n measure within our power, Nenr-
f“f""-"i eyes should not he nsed continnously for small ol
jects, and especinlly with the head bent forward ; fine and
bad print should be g futel objection to a school book; the

use of lux.lronn, or close mathematienl work, should be lim-
ited and interrupted ;

written exorciges should be almost
digpensed with ;

snd the child should be spared search apon
the map for unimportant places,  The book should be held

np when possible, and the pupil should not keep his hend

leaned over his desk, nor be allowed to study by a feeble light,

It by thess procantions the ehild réaches ndult age with-
out any considerable development of his myopin, he will
thenceforth be comparatively safe, ns changes are less likely
to ocour after this perfod. But if, from thoughtless misman.
agement, large and progressive stractural alterations of his
eyes have been brought on during his years of study, he
may not only find himself disabled from pursning such other
occupations ns he may desire, but may be in a condition fore.
boding further misfortune,
- -
THE RATTAN FACTORIES AT WAKEFIELD MASS,

{Condensed from the Boston Commercial Bullotin. |

Among the industries” of the town of Wakefield, former-
ly South Reading, Muss,, are several boot and shoe manu-
factories, razor-strop factories, ete.; but by far the most
important enterprise is the great rattan factory owned and
carried on by Cyrus Wakefield.
Mr. Wakefield commenced in life without any other capital
than Yankee energy, pluck, and brains. Fifteen years sgo
he started the business of manufacturing in this country ar-
ticles from rattan, which he imported from India,
With the excoption of a rattan factory at Fitchburg, in
which also Mr. Wakefield has a large interest, this is the
only establishment in the United States engaged in this man-
nfucture, The rattan used at the factory is all imported by
its proprietor from Singapore, who has in his employ no less
than fifteen vessels sniling constantly between India and
Boston. Rattan being too light and bulky to comprise entire
cargoes, Mr. Wakefield also imports spices, tin, gambin,
coffee, and other Indian productiong.
From a comparatively modest commencement, this estab-
lishment has rapidly grown until now it employs between
800 and 900 operatives, including men, women, boys, and
girls. Constant additions of large buildings have been mads,
and still further additions are contemplated by the proprie-
tor for the better convenience of different departments of the
business. g

THE GREAT FACTORIES.
The factories themselves are situated at a convenient dis
tance both from the main street of the village and from the
railway station; and comprise so many and such spacious
edifices that the whole establishment covers over seven acres

Lof ground. As youn approach them they have the appearance

of a busy village of factories, with its streets and open plots,
its different gized buildings, and its roads passing this way
and that. Of the main buildings there are four, besides
which are eight large storehouses, offices, and other conven-
iences. The largest factory is one recently built, which
measures two hundred and eighty-five feet in length by fifty-
four in breadth, is four stories high, substantially built and
painted a light-yellow. This is factory No. 3; the factories
being numbered according to the different stages of the pro-
cess of working up the rattan into finished stuff’ or manufac-
tured articles.

Factory No. 1 is first reached as the group of buildings is
approached. It is a very large, solid-looking building two
hundred feet wide by two hundred and fifty long, and three
stories in hight. In this building the first processes by which
the rattan is made fit to be fashioned to its yarious uses, are
performed.

The rattan comes from India in large bundles, the various
pieces being rough and of irregular thickness and length.
The first is to subject it to a washing, by which it is at once
cleansed and swelled ; for this purpose thereare, on the lower
story of the factory No. 1, a series of revolving * wash
boxes.” The rattan isthen assorted according to itssize, and
then follows the interesting operation of seraping down the
joints by machinery, and splitting the raftan, separating by
a very curious and rapid process, the outside, or bark part,
from the inside or pith. Both of these parts of the cane come
into nge in the establishment.

HOW RATTAN IS WORKED,

The strips, into which the onter part is quickly fashioned
by passing through a machine, which, as it were, peels and
separates them, are used for chair seatings, which, in its
finished state, is sold to furniture manufacturers. This is
naturally considered the most useful part of the rattan. The
processes of cleansing, soaking, scraping the joints smooth,
splitting and separating the outside from the pith, and the
making the different gtrips of uniform thickness and width,
being completed, the rattan is carried to the varions other
depurtments of the factories, to be devoted to n great variety
of other processes, and to many various uses.

The strips of enamel are all sorted, measured and tied
up in bundles of one thousand feet, one hundred of which
compose n bale,

At first, the pith, shavings, and other rofuge of the rattan,
after Bplitting and trimming the strips which are formed of
the outer bark or covering, was carted away and burned ns
useless.  But o man of Cyrus Wakefield’s Yankee thrift, in-
genuity, and perseverance, soon perecived that this was o
waste of stuff' that might bo turned to many valunble uses.
Now none of the rattan whatover is regurded as waste, but
ndditions have boen made te the establishment purposely to
accommodate the work that 1s donoe upon it, The muchinery
rounded pith 18 woven Into baskets, tables, chairs, ete, in o
thonsand fanciful shupes and forms.

UTILIZING WASTE,

The shavings, with which the réoms in this fuctory, No. 1,
are covered, are spun by women into roping and fashioned
into matting—the kind of matting so much unsed in offices,
riilway stations, ete, This I8 dong on machinery; and it is
astonishing to observe how rapidly, and apparently ensily,

neat and substantinl articles of this sort are made out of the
confused mass of shavings on the floor. The mats which are
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made are cariously sheared by machinery with lightning -
pidity ; and are woven with astonishing skill and procision by
tho men who are to be seen hard at work at the hand looms
in one of the rooms.

In the lower part of factory No. 1 is the machine shop,
whero all the machinery used in tho establishment i not
only manufactured but is repaired and set to rights,  Every-
thing can thus go on like clock-work, without any of that
delay which nsually eccurs from dependence on others,

The two factorics not yet mentioned—Nos. 2 und 4—aro
respoctively one hundred feet by one hundred and twenty,
and ooe hundred and twenty by forty feet, threo and two
stories high.  One of them is the dye and finishing house,
and ig used for dyeing and finishing off the various rattan
strips and shavings. It containg large vats and machinery,
and the processes here, as in other parts of the factorles, are
vory rapid and eurious, as showing how comparatively use-
less matorinl may be rendered a serviceable, popular, and
«ven a tasty and elegant article.

In the large new building, factory No. 8, are long weav-
ing rooms and finishing rooms, where the weaving of
mats and mattings is done by power. Here also, in an upper
room, muy be seen the men and women fashioning arm chairs,
baby chairs, work tables, and large round tables, baskets,
lounges, and many other articles, some of them made in very
fancy and handsomely ornamental styles, and others substan-
tial and plain.

-
Testing Machine for Bullding Stone,

The testing machine used at the St. Louis Bridge, the
design of which was made by Colonel Henry Flad, nasis.
tant engineer, has been in operation for several months, and
has given,the grentest satisfaction. By means of u very sim.
ple little instrument, suggested by Chaneellor Chauvenet,
and matured by Colonel Flad, the most delicate changes in
the length of the specimen can be accurately recorded, with
a degree of minuteness never before obtained or even approx-
imated, in any testing machine, so far as my information ex-
tends. By this instrument it is perfectly easy to detoct n
change, in the length of the piece, equal ™ the two hundred
thousandth part of an inch.

A brass collar is slipped over each end of the specimen, and

these are secured by three-pointed set screws in each collar.
Any shortening or lengthening of the piece will of course
alter the distance between the two collars. One coHar has on
the side of it a small flat surface orvertical table. Against this
table is placed a little vertical steel cylinder, which is held
against the table by the end of a little flat horizontal bar that
is secured at its other end to the other collar. This bar is
‘held against the steel cylinder by a spring, having sufficient
strength to keep the cylinder from falling. Tt is evident
now that if one collar be brought nearer, or is moved farther
away from the other, the steel cylinder will be rotated, as
one side of the cylinder is pressed against the table, which is
attached to one collar, while the other side is pressed by the
little bar that is fastened to the other eollar. I7 the specimen
be subjected to pressure it will be shortened, and the collurs
will approach each other. If tension be applied to the speci-
men, the piece will be stretched according to its intensity,
and in either case the rotation of the little steel cylinder will
indicate the measure of the disturbance that has occurred
between the two collars, and it will give it absolutely with-
out any element of error entering into it from any change of
the dimensions of parts of the machine under strain. By
placing on the top of this little cylinder a small vertical mir-
ror, the extent to which the cylinder has been rotated may be
determined in the following munner: Twenty-five feet from
the mirror, an acc of a cirele is struck, the little steel eylinder
being the center of the arc.  On this arc is erected n seale of
inchies with decimal subdivisions. This seale, being illumin-
ated by gaslight, can be easily read in the mirror by menns
of a small telescope placed immediately above the genle, The
angles of incidence and reflection at the surface of the mirvor
being equal, it follows that one fourth of & complete rotation
of the mirror would be equal to a half circuit of the circle of
which the arc is a part; or, in other words, & movement of
the mirror of but one degree would be shown on the sealo, by
the reading of a spuce equal to two degrees, or the one hun-
dredth part of an inch on the scale would really be only half
so much, or the two hundredth part of an inch, when seen in
the mirror. .

The dismeter of the little cylinder is so proportioned to the
radius of the arc ax to make the swallest subdivision of the
scale equal to the twenty thousandth part of an inch, but thy
observer, after o little practice, can aubdivide these divisions,
which are magnified by the telescope, so as to observe the
two hundredth part of an inch.

The power is applied to the specimen under trinl by means
of an hydraulic press, the ram of which moves horizontally,
‘The ram has o steel rod extension passing through the rear
eod of the cylinder, Specimens for testing by tension have
‘one of their ends secured to this steel rod, snd the other to
the end of u scale beam. Specimens for crushing are placed
at the othier end of & eylinder, and are compressed betweon
‘the end of the ram and a crosshead. This crosshead inattached
10 the end of the scale beam before mentioned, by four pow.
erful rods of steel surrounding the cylinder and leading back
1o & crosd.cad attachod %o the beans.  This latter _
in detached from the Leam when tensile experiments are

It will be obviou ), on reflcetion, that when a piece ix being
mV)um of the ram, the four bolts sstaining
s i ‘agadust this thrast must streteh in proportion
’ wir applied, and hence the specimen will be moved
0 the same direction, and that this will affect the
ey of the rendings of themirror, s it too will be moved
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correct this minute error in the readings, s second mirror and
scale are used to ascortain the extent of this horizontal move.
ment.  The table holding the second mirror, sgainst which
the little oylindor rotates, is secured to the frame of the test.
ing mnchine, which has no strain on it, and the little bar for
rotating the eylinder is attached to the crosshead ; of course,
any movement of this head causes a rotstion of this second
mirror by which the extent of the movement ¢an be ot onece
nucortained, v

It Is oqually important to know the exact weight spplied
to the specimen as well as the chunge of form nsgumed by
it when subjected to the weight, Having no faith in the
aceuracy and durability of the ordinary mercury and spring
gages for such high pressurcs ag are required in o hydro-
statie testing machine, I determined that the absolute strain
on the piece must be weighed on the balance, This, Colonel
Flad has very ingeniously accomplighed by a system of levers,
balanced on hardened clirome steel knife edges and boxings,
sufficiently powerful to stand a strain of 100 tuns and yet so
delicate as to be turned by the weight of one half an ordinary
cedar-covered drawing pencil when placed in the balance.
One pound weight placed in the balance equals a tun of 2,000
pounds weight on the specimen.

I feel safe in asserting that the company have a testing
machine which can scarcely be excelled in the accurcy, deli-
eacy, and minuteness of its resnlts,

It has been placed in charged of Mr. Paul Dahlgren, C.E.,
by whom a carefully tabulated record is kopt of alltests made.
with it. A great variety of these have alrendy been made
upon specimens of steel, iron, woods of various kinds, granite,
brick, limestone, concrete, cement, models of tubes, trusses,
eto, Much valuable information having direct reference to
the work in hand, has been already obtained by these experi-
ments.—Report of the Chigf Engineer, Capt. James B. Fads-

— >

Sugar from Melons as Compared with Sugar

from Beets,

Mr. W. Wadsworth, in a letter to the Saecramento Union,
maintains that sugar can be made more profitably from mel-
ons than from beets. Hesays:

The sugar from cane, maple, beets, parsnips, the sweet-
gourd, and all the varieties of melons, when manufactured
perfectly pure, are chemically identical. In Hungary and
Italy there are numerous large establishments for the
manufacture of melon sugars. The ecost of melon sugar as
compared with beet sugar, is in favor of the melon. Every
German or French authority on the éqym of beets for
sugar, admits the necessity of two, and recommends three,
deep and thorough plowings of the lund to properly fit it for
the culture of beets. With melons it is quite otherwise. To
socure the largest yield and best beets, ﬂjp geed should be
planted in rows two feet apart and from eight to ten inches
apart in the row. For beets, all the land—for illustration
say fifty feet in width—must be plowed at least twice. For
melons, only four beds, twelve feet apurt and each only four
feet wide, or sixteen feet in width of plowed land, against
fifty for beets will need plowing. :

The great expense of beet culture is in the hand-hoeing
and weeding of every row, and in most lands as many as
three of these weedings are required in s season, before the
lenves are large and spreading enough to keep down the
weeds, The difference between the weeding of four rows of
melons and twenty-five rows of beets is very considerable;
whilst the exhaustion of the fertility of the soil is in the
same proportion. With hoth crops the land between the
rows is kept free from weeds with the horse-hoe or cultiva-
tor, at the same expense. Young melon plants are not ns
tender and delicate for the first eight days as beets, It is
evident, therefore, that the expense of culture s largely in
favor of melons, it being less than one third the cost of beets
per acre.

In gathering the two crops the difference is sgain in favor
of melons, for they only have to be picked from the vine and
thrown into carts; then, without washing or any other pro
cess ore ready for the mill, Beets must be first pulled,
thrown into heaps to protect them from the sun, then each
beet must be handled in having its crown of leaves und root-
16ts cut off, and then, before it is ready for the rasp or cutter,
must be washed thoroughly clean,

The gathering and handling of melons Is an agrecable and
cleanly operation compared with that of beets, Large quan-
tities of melons in certain localitios ean be gold for direct
consurnption in the early part of the season, or whenever
worth more in that way than for sugar, spirits or vinegar; it
is not o with beets, Sugar making can commence & full
month earlior from melons than from beots, and with winter
wator melons, a8 in Hungary, continued us late as with beets,
Melons yield thefr soed every year with no oxtra expense for
cultivation, Beots require s second year, with land, and
caroful culture and gathering of the seed.  Molon sveds will
ylold sixteon per cent of thoir welght of exeollont table oll,
Beet seods, beyond what are noeded for seod, are of no value,
The oil from the surplus soeds of melon sugarios in Hungary
pays one half the cost of cultivating the entire melon crop.
The yield of melons per acro, in favarable soils, is equal to
that of beets. The yield of sugar is as soven per cent from.
malons to elght per cent from beets; but the cost of manu.

re is decidedly in favor of melons; they require less
trii;s, less bone black, less machinery, less power, und less
fuel, becanse no water i added, which ennnot be sald of best
jniee by the ordinary process of extraction,

The natural purity of the julee of melons is vo snperior to
that of beets, that whilst the melons furnivh an acreenbls
“ food wnd drink,” nnd n deliclons gweat, the jnice of heots fa

#o aerld nnd horbaceous ss to bo wholly nnpulatable.  The

horizontally with the specimen to which it is attached, To
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1 . rar
defecation and refining processes for melon jnl;t, :l:d 8:11'11.1 y
are therefore attended with far less trouble and ¢ ”e. above
part of the beet which In many ,n,,unct"f‘ 4

ittle or no value for sUgAT,
ground, exposed to the sun, is of 1 B ps
whilst the hotter the sun and the drier the air, the rall :
and sweeter the melon, The larger the sweeter, generaily,
whilst the reverse is true of beets, 2 K1

Beet juice and pulp exposed to the air, will lu'rn blac rz
fifteen minutes, and fermentation commences immediately
from the rasp. Melon juice and pulp will not blacken at l?".
and will not begin to ferment in the open air before fhc' third
day from the melon, Beets are remarkable for their power
of extracting alkaline and saline substances from the goil,
which injures their value for sugar. Melons are equally re.
markable for letting theso salts entirely alone in the soil.

No centrifugals or presses are required to separate the
juice from the pulp, ag with beets; but all except the rinds
and seeds go into the defecating kettles together, Cloth il
ters, concentrators, and & vacuum pan are a8 nNecessary as
for beets, The buildings are loss costly, because requiring
less strength to hold in position the centrifugals and other
necessary machinery for beet sugaries. The chemical pro-
cesses of melon sugnr making do not differ materially from
those for the making of beet sugar, except in their simplici-
ty. Spirits in large quantities can be extracted from the
fermented juice of melons and the refuse of the sugarie, and
“ pure cider vinegar” is made therefrom in ten hours, that
cannot be distinguished from the genuine article, The melon
rinds, with dry grass or straw, make an excellent food for
milch cows.

Whereas a beet sugar establishment is a costly concern, &
melon sugarie costs comparatively but little, whilst both can
be made exceedingly profitable, A small beet sugarie that
will pay an annual dividend of 80 per cent upon the entire
investment, will cost $75,000, A melon sugarie that will
pay 24 per cent per annum on its cost, can be put in opera-
tion for $20,000.

A beet sugarie to pay a dividend of 35 or 45 per cent per
annum, will cost from $100,000 to §150,000.

—— DS G ————
In-growing Toe Nalls.

This most painful of the diseases of the nails is cansed by
the improper manner of cutting the nail (generally of the
great toe), and then wearing s narrow, badly-made shoe. The
nail beginning to grow too long, and rather wide at the cor-
ners, is often trimmed around the corner, which gives tem-
porary relief. But it then begins to grow wider in the side
where it was cut off; and, as the shoe presses the flesh against
the corner, the nail cuts more and more into the raw flesh,
which becomes excessively tender and irritable. If this state
continue long, the toe becomes more and more painful and
ulcerated, and fungus (proud flesh) sprouts up from the
gorest points. . Walking greatly increases the suffering, till
positive rest becomes indispensable.

Treatment—We omit all modes of entting out the nail by
the root, and all other cutting or torturing operations. Be-
gin the effort at cure by simple application to the tender
part of a small quantity of perchloride of iron. It is found
in drug stores in a finid form, though sometimes in powder,
There is immediately  moderate sensation of pain, constric-
tion, or burning. In a few minutes the tender surface is felt
to be dried up, tanned, or mummified, and it ceasesto be
painful. The patient, who before could not put his foot to
the floor, now finds that he can walk upon it without pain.
By permitting the hardened, wood-like flesh to remain for
two or three weeks, it can be easily removed by soaking the
foot in warm water. A wew and healthy structure is found,
firm and solid, below. If thereafter the nails be no morw
eut around the corners or sides, but always curved in across
the front end, they will in future grow only straight forwards;
and by wearing a shoe of reasonably good size and shape,
all further trouble will be avolded.—Bostuick's Medical and
Surgical Journal,

et R e
On the Alr In Workshops,

The Bowdoin Seientific Review contains an article from Dr,
Sigerson, in which he says.of the air of iron works:

Although a quantity of this iron, carbon, and ash, must
daily pass in and out of the lungs, and besides, althongh »
cortain percentage must remain in them (as shown by Pon-
chet's disseotions and Professor Tyndall's experiments), it is
difficult to find & healthier body of men than those who work
in such faotorles. Dr, Sigerson observed one exceptian, i
young man whose lungs were weak, and who had suffered
from blood spitting, with cough, contracted in an American
foundery, whore the heat wis excossive, He inquired whoth-
or the atmosphere heavy with dust did not afect him injuri-
ously. The artisan replied In the negative; he said that Lo
found himeelf well in it; his congh esme on at home oun
rising and lving down, These facts sedm to indicate that the
earbon poured into the air of cities from gas lights and fires
mey not have o injurious an effect as is sometimes fancied,

e A A—
A New Chinese Composition.

Dr. Scherzer, an Austrian official at Pekin, has seat 10 his
Government some speckmens of a Chinese composition callod
« Schioleno,” which has the property of making wood and
other substances perfeetly water-tight. He says that he has
soon in Pekin wooden chosts which bad been to St. Poters-
burg and had come back uninjured, and that the Chineso use
the composition also for covering straw baskets, which are
afterward omployed for carrying oil long distances. Card-
basrd, when coversd with tho composition, hecomoes as hard
as wood, and most wooden buildings in Pekin have n conting
of it. It consisty of threa parts of hlood, deprived of its
fibrine, four of lime, and w Hitle alwm,




A COMBINED TOOL,

L
- "0F late many nsoful comblriations in tools have been in.
vented and patented, many of which have found much favor
with the public, and met with an extensive sale. Our en.
graving shows a neat combination of this kind patented No.
vember, 1868, by John D. Wilkingon and E. O, Boyle, of
Plattsburg, N. Y. :
Rlp, ax will be soen, a combined wire gage, dividers, rule,
square, and calipers, mnking a very convenient and useful
tool for the machinist’s latho and work beneh, Al the parts

are pivoted together by a single screw pivot, as shown, mak-
ing a device tasty in appearance, compact, and capable of all
the uses to which the elementary tools composing it are ap-
plicable. .
e
American Zinc Ores,

Though the ores of zine are abundantly concentrated in
very many of the other States, vet, says the American Fz-
change and Review, Pennsylvania and New Jersey (with per-
haps the addition of some amount from Missouri) furnish
almost all the zine and zinc oxide produced in this country.
The Lehigh Zinc Works, at Bethlehem, Pennsylvania, and
those of the New Jersey Zinc Company, at Newark, are both
extensive establishments, the first drawing its supply of ores
from the Saucon valley,in its immediate vicinity, and the
last from the remarkable and peculiar deposits of mixed
oxide of zincand franklinite of northern!New Jersey. Spelter,
or metallic zine, is produced at both establishments, the first
manufacturing it direetly from the ore, and the last having
an intervening process of production of artificial oxide, which
is subsequently densified, and then reduced to the condition
of metallic zine. The residue from the oxide production isa
highly ferrnginous mass, containing considerable manganese,
which is adapted for treatment for metallic iron. Both com-
panies manufacture oxide of zine, or zine white, for purposes
of the painter. The same substance is produced at the Key-
stone works also, though it is here contaminated by the pres-
ence of some plumbicsulphate, from the galena in the origi-
nal ore.

At Mineral Point, Wisconsin, and wear La Salle, Illinois,
are zinc works, though we believe those at the last.named
place are not at present in operation. In Southwestern Vir-
ginin and in Eastern Tennessce, in Arkansas and in Southern
Missouri, ores of zinc are abundant, and generally of excel-
lent quality and high percentage. Few of these deposits are,
we believe, utilized at present, or, if wrought, contribute but
a small guota to the zine and oxide product of the country,
if those of Missouri be excepted. The last-named State is
rapidly developing into the position of the chief among the
zine centers of the country. The total consumption of the
metal in the United States, during the year 00, reached
62,000,000 pounds, of which 7,000,000 poundsswere of home
production, and 535,000,000 pounds were imported.

- - od
Remarkable Gas Wells In Ohlo,

Mr. J. 8. Newberry, in the American Chomist, writes as fol-
lows:

“In June, 1866, I visited two remarkable gas wells, bored
by Mr. Peter Neff, ia the valley of the Kokosing, a few miles
u-;ml of Gambier (where Kenyon College is loeated) in Knox
eounty, Ohio. I wrote a deseription of them, which was pub.
li.-lhl',d- in the Cleveland Horald. As gas wells are just now
attracting some attention as sources of supply of gas for illu-
mination and fuel, I have thought it might not be uninterest-
ing to your readers to have this description repeated for their
benefit. Y

“ It will pmbably add 1o the interest with which it will' be
read to say that the wells deseribed below have been flowing
gos in apparently undiminighed volume to the prusc‘nl tin'\o.

“ From Gambier our route lay down the valley of [\u!((wlll;.{,
gome twenty miles, to the junction of that stream with the
Walholding. Within this interval the valley has lrll,'ﬂrl)' nn‘
and is excavated in the * Waverley
ho direction of the dip of
about twenty-two feet

east and west course,
(lower carboniferous) formation, i:l; lt

» i ere, castwardly,
:::'t::::il:l"(\l"c: ’:\lir:—lwuud, however, o few miles below
Gambier, we crossed a belt of & mile or 'lu'me in width, h;
which the rocks are much disturbed, the dip being iucreu;ul
to 80° with the horizoo.» Such disturbances are Iu;pe“tlx’
gigns in an oil region, as they indicate the "Ii-‘[""lm 'ﬂt :‘ k
terranean fissures. When liberated, after confine ""f"ﬂ e
few minutes, and ignited, the gas (nnn-'-cl' o vn‘hunl- 0 :;:“
a5 large as a house. At night, an exhibition gimilar to
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witnoessed by us at midday is said to be wonderfully im-
pressive, the gas lluminating the whole country liko a con.
flagration,

“The gas from these wolls seems to be pure, having no other
smell than an agreeable one of naphthn, and has high .
minating qualities. Its volume ix suflicient to light a Inrge
oity, and, if difforently situated, the value of the material
thus wasted, for lighting or heating, would be greater than
the product of the best oil-well known,"”

— B
Remarkable Cure of Ancurism,

The present Lord Mayor of London, Mr. Alderman Dakin,
whose torm of office was postponed from last year on account
of ill health, was cured of an aneurism of the earotid artery
by the ingenuity of a London surgeon, The position of the
carot'd, and the impossibility of reaching it for the purpose
of tylng without disturbing the jugular vein and othoer vital
centers, rendered the task of stopping the flow of blood, to
give rest to the artery, one of extreme difficulty; and the
seat of the disorder prevented the application of pressure by
mechanism. Mr, Dakin's surgeon arranged for a number of
students from & London hospital to attend in rotation, and
keep a manual pressure on the proper part of the patient’s
neck. This was continued for several weeks, the operators,
of course, knowing the exact spot requiring pressure to re-
strain the flow of blood and so rest the artery until it recov-
ered its tone and contractile power. The device was com-
pletely successful, and the patient, whose life was despaired
of, and who was convinced that a few weecks would bring
him to an end, is now in perfect health, The simple and
scientific remedy was devised by Mr. Buxton Shillitoe, n sur-
geon whose skill in diagnosis has already raised him to the
foremost rank of the profession in Europe, and to whom the
arrival of the highest honors is only a question of time,

D s C—
CAST TRON CHIMNEY.

Our engraving illustrates a cast iron chimney for dwelling
houses and other build-
ings, patented a couple
of years ago.

A chimney of this kind
may be made to occupy
much less space than the
ordinary brick chimney.
The casting is done in
semicircular sections
with flanged edges and
shoulders at the joints,
and with apertures for
ingerting the ends of
stove pipes. The lower
end may be adapted to
an open grate, or to a
stove, or heater.

It is not necessary to
~ cover such a chimney
\ with plastering, as it
may be made of orna-
mental form, and painted
to match the finish of
other parts of the rooms
through which it passes.
I The action of the gases
would corrode the metal
gradually, but such a
i chimney, if properly
made, would probably
last many years.
et > 4 L & C—

AUTOMATIC TOY.

The ingenuity and skill displayed in providing for the
amusement of the little ones, is truly wonderful, One may

deriye pleasure ns woll as fnstruction by an inspection of the
digplays In the toyshop windows during the holiday season,
Whoever takes the time to inspect those displays will wee
much that is really interesting, espocially in the lino known
as nutomstic toys.

Our engraving shows an ingenious toy of this kind, and
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illustrates the method by which the movements of walking
in ’;;nomntic ?guroa of men and animald are simulated,
e OngTAVINg represents a toy-horse, patented
F. Goodwin, Jan, 22, 1864, it 3 o Ly
The legs are flexed by the motion of the compound levers
shown, operated by a spring and traing of genring, the nrtien.
Intions of the joints and the natural movements being thos
imitated in appenrancs, and the automaton being caused to
progress whenover the train of elockwork is wound up and
#et In motion, ;
e et e —
IMPROVED PLIERS,

Qur engraying illustrates an improved form of pliers, l‘tn
construction being caleulated to groatly incroase the general
uscfulness of the instrument. This tool was putented by

¥

Sylvanus Walker, of New York, January 8, 1867, The en
graving shows so plainly the formof the pliers that we need
only remark that the jaws are plain at the exds, and have op-
posing grooves for holding a bolt longitudinally, and serrated
transverse hollows for use as a wrench,

-
Camels In Washoe,

A Nevada paper gives the following interesting account of
the acclimation and use of camels in that State:

“On aranch on the Carson river, cight miles below the
mouth of Six-mile Canon, and about seventeen miles east of
the city, is to be seena herd of twenty-six camels, all but
two of which were born and raised in this State. But two
of the old herd of nine or ten brought here some years ago
are now living. It would seem that the original lot fell into
the hands of Mexicans, who treated them very badly, over-
loading and abusing them. The men who have them now
are Frenchmen, and men, it seems, who had formerly some
experience with camels in Burope. They find no difficalty
in rearing them, and can now show twenty-four fine healthy
animals, all of Washoe growth. The camel may now be said
to be acclimated to Nevada. The owners of the herd find
no more difficulty to breed and rear them than would be ex.
perienced with the same number of goats or donkeys. The
ranch upon which they are kept is sandy and sterile in the
extreme, yet the animals feast and grow fat on such prickly
shrubs and bitter weeds as no other animal would touch,
When left to themselves, their great delight, after filling
themselves with the coarse herbage of the desert, is to lie
and roll in the hot sand. They are used in packing salt to
the mills on the river, from the marshes lying in the deserts,
some sixty miles to the eastward. Some of the animals easi
Iy pack 1,100 pounds,”

—_— e
A New Cement,

In the specification of a recent French patent granted to
Mr. A. Warner, of London, he claimsa new cement composed
in part of silicate of iron (preferably obtained from the scori-
ous product of iron manufacture), or of oxides of iron or iron
ore combined with sulphate of lime in proper proportions. To
the latter, silox can be added. To give the cement the great-
est durability forout<door work, Mr. Warner employs the de-
termined proportions of the soluble phosphates, acids, or
other chemical equivalents,

Practically the manufacture of this cement consists in re-
ducing to fine powder, laitier, (dross) orscorin, and thoroughly
blending it in an ordinary flour mill with sulphate of lime,
which has been mixed witha proviously certain quan-
tity of soluble phosphate. The proportions should
be varied in accordance with the intended use of the
coment. The following are suggested: 700 parts cal-
cined sulphate of lime, 200 silicate or oxide of iron
or iron ore; 24 soluble phosphate of lime,

Superphosphate of lime may be used in place of
soluble phosphate, and in this cago equal quantities
of superphosphate and silicate or oxide of iron must
be employed. Phosphoric or boric acid may be substi
tuted for the soluble phosphate in the proportion of
6, 10, or 14 parts (according to strength) to 800 sili-
cate of iron. And again, any phosphoric or borie salt,
or indeed any chomical equivalent capable of forming
a cementing substance when combined with silicate
of iron, with or withount the addition of sulphate of
lime, may be substituted for the phosphoric or boric
noid, 'When the cement is made without sulphate of
lime it is well to use a largor proportion of soluble
phosphate of lime.

The above mentioned substances being intimately
mixed in powder, there only needs suflicient water
to make tho coment of the nccessary consistency
for the purpose.— Translated from Lo Génde Industriel
de Paris.

—~ - o

RETURNING to the subject of the Onkes-Ames catastrophe,
weo quote from the Boston Zimes: *“ We are able to state that
the Amos company will, after its debts are liquidated, find
itsolf onjoying n surplus of at least §8,000,000. The idea of
insolvency as connocted with this company, is slmply ab.
surd,” 'We hope the vision will become reality.
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Somothing about ¥Fresh Alr===What “o nnm;-;.

Weo haveall heard of the Black Hole at Caleutta, It wosa
room oighteen feot square. In fhis room one hundred and
forty-six persons were confined. It had bat one window, and
that a small one. Dr. Dungilson, in his * Eloments of
Hygieno,” ays—" In less than an hour, many of the prisoners
were attacked with extrome difficulty of breathing; several
were delirious, and the place was filled with incolierent
ravings, in which the ery for water was predominant.  This
was handed to them by the sentinels, but without the effect
of nllaying their thirst, In leas than four hours many were
guflocated, or died in violent delirinm. In five hours, the
survivors, except those at the grate, were frantic and out-
rageous. Atlength, most of them became insensible, Eleven
hours after they were imprisoned, twenty-three only of the
ono hundred and forty-six camo ont alive; and those were in
highly putrid fever,”

There are many “ black holes” like this used for sleeping
rooms, says the London Co.oporator; the difference between
them and the one at Caleutta is—that they are not crammed
quite 5o full of human beings. In a word, then, we may say
a slocping apartment should be large, lofty, and airy. Itisa
poor economy for health to have large and spacious parlors,
and smal®ill.ventilated bedrooms. Fashion, however, is a
reigning deity in this respect, and will (no doubt) continue to
bear sway, notwithstanding our protest against her dominion.

You will scarcely drink after another person from the same
glass, yet you will breathe, over and over, the same air,
chargod swith all the filth and poison of a hundred human
bodies around you. You cannot bear to touch a dead body,
because it is so poisonous and polluting; but you can take
right into your lungs, and consequently into your body, your
system, those poisonous particles and noxious exhalations
which the bodies around yon have refused, and which have
been cast into the atmosphere by their lungs, because the
health of their bodies required them tobe thrown off. If the
“timorously nice creatures who can Scarcely set a foot upon
the ground,” who are ‘so delicate that they run distracted at
the crawling of a worm, flying of a bat, or squeaking of a
mouse, conld see what they breathe at the midnight carousal,
the vesy polite ball,and the bright theater, they would never be
canght in such company agnin. Nay, if they could see what
they breathe in their own dwellings, after the doors and
windows had been elosed a little while, they would soon keep
open honses,  More sickness is caused by vitiated air than
can be named. It is one of the most ‘prominent causes of
scrofula, which is but another name for half the diseases
that attack the human body. It vitiates and destroys the
whole fountdin of life—the blood.

In the sick room it often angments the disease, or renders
itincurable. If the physician comes in and opens the win-
«dow, or a door stands ajar for & moment, the good nurse, or
the tender mother, or the kind wife, or the loving sister, will
fly up and close it, us though thelife of the sick were at stake,
All this is wellmeant kindness, but really cruel. If you
would have heaith, breathe fresh air, throw open your win-
dows every morning, and often during the day; leave off
your mufflers from the chin. For 20 years, I was accustomed
to never going out without a handkerchief tied closely around
the mouth, and for nearly that period have leftit off. I have
had fewer colds, and suffered far less, from changes of cli-
mate than previously, Let air into your bedrooms; you
cannot have too much of it, provided it does not blow directly
upon you.

Many students are injured by vitiated air in their studies.
These are small and when the doors and windows are closed,
the atmosphere soon becomes loaded with noxious vapors.
The man is intent upon his subject; he scarcely knows
whether he breathes or not, much less does he think of what
he breathes. Many, nlso, ure seriously injured by the man-
ner of heating their studies. All closed stoves should be
avoided. The good old-fashioned, open, large chimney, with
a fireplace sufficiently eapacious to receive the wood with but
littlo chopping, is much preferable to the stoves and grates,
snd the whole paraphernalia of modern fuelsaving inven-
tions, which have racked the brains and tortured the intellect
of many laymen, and some clergymen,
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p PERPETUAL MOTION,

- NUMBER IX.

Innumerable are the devices by which mon have sought to
make wheels permanently retain an excoss of weight on one
side of their contors, while revolving, Our engraving, Fig,
20, Mlustrates one of these absurd attempts, An endloss
~chain, A, passes over pulloys, B, over the Jdlor pulley, 1), and

under the idlor pulloy, ¢, It is expoctod that the incronsed
of the greater length of chain on one side of the up-
» B, will more than countorbalance the weight of
the chain on the other side, and also componsate for friction
croated by the pulleys, and 80 impart a copstant rotation to
 The device deseribed ls, however, outdone by the one

win

i

Magazine,
- Thiswas to be u self-moving railway carringe. The genius
i dovised this mackine thus writes in regard to it:
~*In treating of porpetusl motion— that grand secrot for
“the discovery of which those diciators of philosophy, Demo-

itus, Pythagors, Piato, did travel unto the Gymnosophists
mm

; ! W would sdd considerable interest to
Y8 oo Acgonnd of dte eacly intary, Hegarding tho falll

athor suflicient from tho writings of Bishop
Tho * little world’ of Paracelsus and his fol.

vo hitherto planned or experimented |-

lowers—the planetarinum Invented by Cornelius Dreble, for
King James—the ‘ magnetieal globe of Terelln,' suggested
by Pot. Poregrinus, with the wheel that he, Taisner, and Car.
dan thought miglt be kept in motion by * pleces of steel and
londstones'—nre, like *he Bishop's own wheel and plommets,
and his application of Archimedes' screw, inndequate to the
grand end for which they were designed.

“Without enlarging on this head, we shall proceed with
the deseription of n machine which, were it possible to make
its parts hold together unfmpnired by rotation or the ravages
of time, and to give it o path oncircling the earth, would ns
suredly continue to roll along in one undeviating course till
time shall be no more.

“A series of inclined planes is to be erected in such a
manner that a cone will ascend one (its sides forming an acute
angle), and, being raised to the summit, descend on the next
(having paeallel sides), at the foot of which it must rise on a
third and fall on a fourth, and go continue to do alternately
throughout,

Fra. 20

‘“The diagram is the section of u carriage, with broad, coni-
cal wheels, resting on the inclined plane. The entrance to
the carriage is from above, and there are ample accommoda-
tions for goods and passengers. The most singular property
of this contrivance is, that its speed increases the more it is
laden; and when checked on any part of the road, it will,
when the cause of stoppage is removed, proceed on its jour-
ney by mere power of gravity. Its path may be s circular
road formed of the inclined planes. But, to avoid a cir
cuitous route, a double rond ought to be made, The car-
ringe not having a retrograde motion on the inclined planes,
a road to get out upon, and another to return by, arc indis-
pensable,

“I am indebted to a much-respeeted friend for the hint of
this menns of effecting a veritable perpetunl motion,”

“The Perpetual Motion Hunter is the title of an article
in the Jmperial Magazine, vo. 6, 1824 :

It glves me mueh ploasure (says the writer) to observe that
you notios sclontific subjoots; you nre vory right in so dolny,
as 1t will not enly give variety, but add considerably to the
value of your very usoful misecllany, It Is my humble
opinion that such a procedure is infinitely better than filling
it with the splenctic effusions of angry minds, the ebullitions
of disappointed envy, or, what is worso, dealing out large
portions of seandal, and making use of personalities to wound
virtuous sonsibility, as Is the constant practice In some simi-
lae publications.

I am now, sir, an elderly man, snd am sorrey to inform you
that I have lost much valuable time, and, of course, money,
oo, from having been infected, in the'early part of my life,

i —re " - s 4 faluus enlled the
with the vanity of }.l."mfng it ':l:‘r:r:”,l‘r‘l'f;xfr:mtl me that it
“porpetunl motion. Common rej ; 1€ tho

o of the inventor; that by it the
would immortalize the name 0 F €hiat. o LK wdehopd
longitude would be digcovered ; and that, ! f ten llmu:
the British Parlinment had offered a premiuim o

1 This was something ke ns
sand pounds for its discovery ip ¢ )
i1t £ mnee: the acquirement of such
=afling & man at all points at onee; soyen (hoRRA
prodigious fame fiatters his vanity ; and "'f- . ‘ 'lh
pounds " conld be looked upon in no other light than“as the
rewnrd of distinguished genius!

Under these impressions I hegan my career, and pursued
it with an nrdor which, fn any other case, could not lm'vu
falled to ensure me succoss. I read with the greatest avidity
all the accounts of such machines I conld anywhere meet
with, For s short time I was amused with the ball of iron
and the magnet, mentioned in Blshop Wilking' “ Mathemati.
cal Magic.” T nfterwards studied the properties of Orffyreny’
wheel, which, ay Gravesande informs us, continued in rpld
motion for two months; and the end of which period it was
stopped, he says, to prevent the wear of materials, This ng-
tonishing wheel was, you know, destroyed by the inventor,
soon after the time of the above-mentioned experiment,
I endeavored with all my might to recover the long-lost
secret, and success partly crowned my efforts; for, after n
great deal of wearizome labor, I constructed a machine which
I then believed would amply compensate the loss which the
erazy philosopher liad occasioned, wlien, in a fit of frenzy, he
dashed it to pieces. The delight which Newton felt, on dis.
covering the law of gravitation, did not exceed mine when |
found that my machine wonld answer the intended purpose.
"Tis true, it would not put itself in motion—but what then?
It was sufficient for the purpose if it would move perpetuaily
when put in motion; and at that time, like many others, !
did not quite understand how many requisites were necessary
in order that & machine might become a “ perpetual motion.”

You ean scarcely imagine how my heart palpitated when [
sent off a description of this, my first invention, to the Board
of Longitude, It was a machine which I had nodoubt would
determine the longitude, both at sea and land, with the great.
est ense and accuracy. During the first week, my nightly
slumbers were frequently broken by the violent perturbations
of my mind; and my day dreams almost continually repre-
sented to me the postman knocking at my door with the
wished-for letter, that was to crown all my hopes. 5o certain
was I of success, that I actunlly began to look about for an
estate which the ten thonsand pounds were to purchase; for,
in my mind’s eye, I had it already in my grasp. The humble
occupation I had till then followed, I now looked upon with
disgust; and I saw myself at once elevated to opulence and
fame. [ waited with patience—yes, Mr. Editor, with ail the
patience I could muster—but no letter arrived. However,

** Day presses on the heelw of day,
And moons facreasc 1o thelr docav.™

After afew weeks, my mind recovered its wonted serenity,
and in about three months more my machine wasas free from
any violent perturbations as my mind, for, at the end of that
period, it had completely lost all power, either of perpetua.
ting or continuing its motion. This circumstanee occasioned
me some uneasiness; and I was not much amu3ed with the
taunting remark of one of my friends, who, on viewing it,
exclaimed, “ Well! it isa perpetunl motion &7 /" At the
end of nine months, I received a letter from the Secretary
of the Board of Longitude, informing me of what I already
knew—namely, that my machine would not answer.

1t is now carefully stowed in my brother Jonathan's garret,
at Brigg, in Lincolnshire, where it may be seen by all who
are curions in such matters.

Inow turned my mind into a different channel. T thonght
it possible that the object of my search might be accom.
plished by means of some of the fluids. T considered, with
eare, the almost continued oscillation of the mercury in the
tube of the barometer; but I could deduce from this motion
no practical result. I afterwards endeavored to turn the
tides to some account; but I failed here also. At length,
after turning my mind in a variety of ways, as I was one day
reading an account of the rise of water in capillary tubes, it
at once oceurred to me that, as the water rises in such a tube
to more than an inch above the surface of the water In the
vessel in which the tube is immersed, if T placed the tube in
an inclined position, the water would run over its top; and
as it would fall into the same vessel, the motion thus pro-
duced would be perpetual. At this moment my mind was
again agitated ; I exelaimed, liko Pythagoms, “ Fhave found
it! I have found it!" T now supposed mys=clf to ho ns great
a man a8 any Pythagoras that over lived. T did not, how-
aver, run out, like hip, naked Into the street; but T remem-
ber the dlscovery was made In the winter season, when T was
warmly and comfortably clothed. Had it been in the s
mer, 1 eannot tell what might have happened.

1 soon procured a eapillary tube, and proceeded very care-
fully to make the experiment; but tho water did not flow!
Wall, said T, this Is curlous; but a syphon will run: that the
wator does ot run from the top of the tube is owing to the
pressure of the stmosphere upon it. I now ordered s eapll.
lary syphon, and was agaln divappointed; for the sluggish
witer, ng if envious of my fame, athll refosed to move,

Having recovered a lttlo from the stupor into which Thad
been thrown by the failure of another of my schomes, it oc-
curred to me that if T employed a syphon to carry water ovor
the bank of ariver that communiented with the ses, the
syphon would run if the outer leg on the outside of the bank
was longer than the inner 1og; and because the water would
find its way Iuto the ocean, and be brought buek by the pro-
coss of evaporation, which 1s constantly golng on, the motion
would be perpetual. T could not, however, employ this
method to dlscover the longltude, ither at sea or land, and
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—&m arso, 1 was not entitled, from this invention, to the ten
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g N\‘.amwd' muchines consisted of two wheels, A and B:
& ool A had a number of buckets, at oqual distancos,
 round its outer rim. These buckets were so placed that they
woull ”h contain & ball of iron. Seven such balls were

N\ ain position, the lowest ball foll out of
1ts bucket, and rolled down an inclined plane, placed for that
M;h\b the interior of B; and then it rollod down un-

jor inelined plane into the top bucket of the wheel, A,
and so on. This machine had & very specious appearance,
and was ‘mistaken for a perpetual motion by thousands of

welldnformed persons. I need scarcely add that the persons |

Im were ignorant of the laws of motion and the the-
ory of mechanics. A similar machine was lately exhibited
for a perpetusl motion, and s great deal of money made by
:vllc it to the good people of New York, in North Amer-

My last inveation of this kind consisted of an iron wheel
snd four magnets, similar to the one exhibited some time
back in Edinburgh, and other places. As the wheel did not
move uniformly, and as the power of the magnets soon began
to diminish, I suspected it would ultimately fail, and aban-
doned it altogether. It is necessary to inform you that my
modesty—or, rather, my honesty—would never permit me to
exhibit auy of my inventions formoney, as I had always very
strong grounds of suspicion that they would not answer, and
my suspicions were always verified in a short time, It wus
only after a great number of disappointments that I began
seriously to think on the subject. ILat first wondered how it
happened that my schemes should always prove abortive;
but I soon discovered that I was entirely ignorant of the the-
ory of mechanics. Not long after, I had also the mortifica-
tian to perceive that I had totally mistaken the specific na-
ture of the machine which had been so long the object of
my search; o that it would have been next to a miracle if I
had found it. I now began in earnest to acquire a knowl-
edge of the principles of natural philosophy, and I very soon
found that I had begun at the wrong end of my business.

My misfortunes had created in me serious musings. Yes,
said I, in all ages mankind have had some favorite object to
pursne—a something bordering on the limits of impossibility.
Astrology, or the foretelling of future events, was once the
grand charm that led men astray. People are fond of prying
into futurity. “All men are naturally delighted with what is
wonderful; and what pains do they take to deceive them-
selves! Astrology ruled with despotic sway during the reign
of ignorance; but, as knowledge advanced, the chimera re-
treated ; and the few votaries it has now left are ranked either
among the most ignorant or the most knavish of all the hu-
1R8N TAce.

Alchemy wasanother favorite pursuit. To beable to trans-
mute the baser metals into gold, was certainly an object of
the greatest consequence, and now the discovery would be
particularly desimable. There isno doubt that it would be
liberally patronized by the Ministers of State and the mem-
bers of the British Senate; because, if properly managed, it
would enable them to pay off the national debt, and ease the
good people of England of the intolerable burden of taxa-
tion. In case of such an event taking place, what joy would
be diffused throughout the whole of this great empire! The
people would be wealthy, and the Ministers again able to
create places and to give pensions ad afinitum. But I must
return 1o my subject. The search after the perpetual motion
iz of the same nature as those of astrology and alchemy, It
has long amused the ignorant and deceived the credulons;
but men of science, properly qualified to judge of its merits,
look upon it as a nonentity, and laugh at its proselytes as de-
luded creatures, who are pursuuing a phantom of their own
creation.

I have not much hope of being able to convince those
persons who are in search of this shadow of a shade that
their labors will be fruitless. I will proceed, however, to de-
scribe the machine they are endeavoring to construct. The
perpetual motion is & machine which possessos within itseld
the prineiple of self-motion; and because evory body in na-
ture, when in motion, would continue in that state, it follows
that every motion, once begun, would be perpetunl, if it were
not acted upon by some opposing foree, such as friction, the

* X o
Scientific  American,
that & machine cun be constructed, the motion of which shall
bo constant, and uniformly the same?

There is one perpetun] motion, und but one—that is, I
know of but one—and that was constructed by Infinite Wis.
dom. The Divine Creator of the universe has balanced this
earth with such exquisite art, that its diurnal revolutions are
performed so precisely in the same time that it has not varied
tho hundredth part of & second gince the time of Hipparchus,
which is now more than two thousand years,

All that we can hope is, that the beams of golonee will dif-
fuse truth more generally through the world; for, otherwise,
dreamers of every kind will continue to dream to the end of
time,

e
@orrespondence,

expresied by their Cor-

The Bditors are not responaidie ‘or the opini
respondents.

The Jersey Clty Stand Pipe.

Messks. Eprrons:—On Sunday, the 14th inst., about 4
P. )., amid the plaudits of a crowd of spoetators, and the bell-
ringing of Belleville church towers, a very large, weighty,
and costly tube of wrought iron was lowered away on the
masonry pedestal of the stand-pipe column, and prepared for
connection with the Jersey City water works. This tube
was of three-eighth inch boiler iron, six feet in diameter
at the base, one hundred and twenty feet long, resting ona
Jower tube and pedestal, about forty-five feet high, and
weighed about twenty tuns.

About two weeks before this, one cold, wintry night, the
wrought-iron stand pipe, which was erected in 1850, at a cost
of $4076, came toa sudden and calamitous end of its
service. Its several parts, as they lay in detached pieces on
the vacant lots opposite the Belleville Engine House, show
that the iron had, in various places, been weakened by oxida-
tion, and in process of time would have failed through this
action; but the condition of several pieces indicates that the
formation of ice had probably forced the destruction of the
massive column. The stand pipe stood in a very exposed
position on the east bank of the Passaic river, without out-
side protection, and was therefore liable, ns other stand pipes
are known to be, to freezing, and the more so, as it was
located one side of the main delivery line of the east pump,
and the consequent tendency to circulation was less active.

When it is noticed that light boiler plate was used fora
base diameter of six feet, where the pressure at intervals
exceeded fifty pounds per square inch, and the column of
water above the pedestal represented about ninety tuns, the
wonder ig, not that the tube should have exploded and crushed
down now, but that it should have stood the various strains
so long. 2

As Jersey City, and its suburbs, with a large population
and manufacturing interest depended on the Belleville works
{for water supply, and the main engines were virtuslly shut
down by this accident, the papers have daily represented the
manifold inconveniences, and actual losses sustained by this
community, which have amounted in the aggregate to an
enormous sum, and attracted attention from all parts of the
country.

There has been a very pevere and important practical
lesson taught here, which eannot be too elosely studied; a
lesson which the oceurrence of a large fire might have made
much more impressive. It is a lesson for those who assume
the management of city affairs, for those who invest in in-
surance stocks, for those who use and depend upon water
supply, and particularly for civil engineers who take the
much underrated responsibility of such public constructions.

Among the visitors attracted to Belleville by this public
disaster, probably the great mass accepted, without study,
the stoppage of the engines, and the delay consequent on the
construection and erection of another stand pipe, as inévitable
conclusions,

Possibly no spectator in the gratified erowd of Sunday failed
to acknowledge in the successful erection of the massive
tube, the one and the only fact which could ensure a renewal
of an adequate and customary supply. Yet, in the opinion
of more than one guiet looker on, during all this delay, the
very conditions of this nceldent made this new erection
doubtful in expediency; and granting this, the Belleville
engines might have beon set t0 work in full power within ten
hours from the fall of the stind pipe.

resistance of the air, ete. In order, then, to produce n per-
petual motion, we have only to remove all the abstacles which
oppose that motion; and it is obvious that if we could do |
this, auy motion whatever would be a perpetual motion. But |
how, let me ask, are we to get rid of these obstacles? Can
the friction between two touening bodies be entirely annihi. |
Iated #—or hax any substance yet been found that is void ..{1
friction? Can we totally remove all the resistance of the air,
which i# a force continuslly varying? And does the air at
all tinues retaln its impeding foree?  They eannot be removed,
then, so long as the present laws of oature continue to exist,
aud who will attempt to destroy them?  Besidey, It is a well.
known prineiple in mechanics, “ that no power can be gained
by any eombination of machinery, exeopt there be at the sane
thme un oqual gain in an opposite direction ;" and must there
not be some absolute loss arising from opposing forces, as
friction, ete.t How, then, ean a porpotusl motion be found

The stand pipe; a8 it has been used in this country, is bor-
rowed from the Earopean school, where theré are important
differences in the method of water supply. In London, for
instance, where the sapply is intermittent, being let on a
given district for a certain time in cach day, or at cerain
fixed intervals of time, overflow stand pipes sre used to main.
tain & head on the pumps, which could not otherwise be had,
as the pumping engines are operated.  Here, however, in
varions cases, stand pipes without overflow are used, simply
to regulate the condition of a constant delivery to s reser
volr from which nlone the water maing are supplied, At
Belleville, the head on the pumping main is constant, since
It riges in o reservoir to o lovel within three feet of the tap
bank, and i, therefore, independent of the fluctustions of the
reservoir, The sole purpose of the vertical stand pipe near
the pumps, is, therefors, to control the oscillations which
may occur in the pumping main, which is also a stand pipe

Ly aby eombination of machinery? Another necessary cir-

comstance is, that the motion of any such machine be uni. |

form; for, if it necelerate, it will in time become swift
enough to tear itself to picces; if it retard, it will at length
sop, Now, smong all the numerous forces acting on ma
chines—forces, too, which are continually varying, secording
10 known causes, and to the influence of which every machine
ju constuntly Hable—who is there so hardy s« even to imngine

Inclined.

When the plans for the most powerful pumping engines
In use were arranged for the Brooklyn water works in 1850,
:wlu-r-- n nla'xl.\" capacity of 15,000,000 gallons was required
} {rvrm cach engine, under n lift of 163 foot (the Belleville it
| being
gallons per day), this question of g

govermuent for the pump
|Ing muin was very carcfully examined, and it was decided
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not to use stand pipes, from the various objeetions as to cost,
exposure to gules, linbility to decay, risk of freezing, but
more purticularly because properly proportioned air chsm.
bers attached to the pump mains, in obviating these objec
tions, also furnished & more perfect system of government
to the mains, in smoothness and elasticity of action. The
air chamber provided for the No. 1 engine was 04 feot in
dismeter and 25 feet high, and under trial it fully settled any
doubts as to its superior advantages,

At the Belleville engine house, in the stand-pipe pedestal,
there wius an uninjured cylinder, six feet in dinmetor, at-
tachoed to the pump main, and about twice the hight of the
Brooklyn air chamber. If this had been capped snd con-
nected with a small auxiliary air pump, which could have
been done in o few hours, the inhabitants of Jersey City and
suburbs could have been spared all the expenses and losses
of the delay in supply, the action of the engines would have
been improved, and the annual coal account reduced. This
{s not said as n criticism on the engineer department, the
chief of which, probably, would not have felt authorized to
adopt a radical change of this kind, but rather as a comment
on the conflicting practice in hydraulic design and construc-
tion. .

If the history of these works be examined, it appears that
from 1854 to 1850 the pumping main itself was used as the
stand pipe, and’in the report of Feb, 26, 1856, a singular
experiment on air cushions is thus recorded :

“ About 800 feet north of the reservoir there is & summit
in the rising main, from which the glpe descends on one side
townrds the engine house, and on the other it falls regularly
about 18 inches to the level of the bottom of the reservoir.
At this high point & tap was inserted for the purpose of dis-
chnsging the air, and the engine was worked at first with the
air drawn out of the summit, and the pipe filled with water.
But a difference in the discharge was soon obgerved by retain-
ing the air in the pipe, which, being compressed whilst the
pump is forcing water, acts on the return stroke by its elas-
ticitz, like a flat, extended air chamber, produ a constant
discharge; and at times, when the pipe is well with
air, with searcely any variation.

“The effect of this accidental air chamber, although with.
in 15 fect of the level of the di of the reservoir, is
visible in the improved working of the pump; since by
means of it, it is relieved of about one eigh& of tim recoil.”

It is to be regretted that the experience of 1856 was not
developed in 185 in such a way as to obviate the disaster of
1871, SamveL McELroy,

48 Pine St,, New York city. Civil Engineer.
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" Spurious Champagne.

Mzssis. EpITORS :—An article in the New York Zimes, of
December 17th, in regard to spurious champagne making, in-
duces me to submit to your judgment some remarks relative
to the merita of different modes of making sparkling wines.
Not taking into consideration artificial wine, made of sub-
stances composing wine, there are, to my knowledge, three
methods of producing sparkling wines. First, the “ old meth.-
od,” in which the wine is allowed to ferment and to clear in
bottles, and is afterwards separated from the sediment. This
process requires from five to six months. The second way is
the “new method,” which consists in charging pure carbonic
acid gos into already cleared wine. The third method alone
is entitled the term ‘“‘spurious champagne making,"” and con.
gists in filling bottles with clear wine, and corking the same
instantly, after administering salts containing carbonic saeid,
and nlso adding tartaric acid in solution. This method is
cheap, simple, and quick, and wine so made may be sold at a
low price.

My remarks will refer to the relative value of the two first
methods, It is known that by both ways, the new and the
old method, an “artificial sparkling wine™ is produced.
Neither is natural.  The ZVmes says that the “genunine wine”
obtains its carbonic acid gas “by the decomposition of vege-
table matters remaining in the wine,” This statement is in-
correct, a8 the saccharine matter in the wine is far too insul-
ficient for the production of the required quantity of carbonic
acid, and to retain, also, enough unchanged to give the wine
n sweet taste, For this reason, it is a condition of the “old
method ™ to administer a certain amount of sugar sirnp. Con-
gequently, the material for the generation of carbonic neid is
artificially supplied, even in the old way. Besides the sirup,
gome cognao is added to the wine, and generally a fow drops
of some extract, todmpart an agreeable flavor. These addi-
tions would be termed * doctoring,” if they were not a part of
the “old method.” All these facts show that the “old moeth-
od " is an artificinl way of making champagne, as well as the
“new method,”

The manufacture of sparkling wines in the new way re-
quires good wines.  The best sort is selected for this purpose
in Californin, This is subjected first to the clearing process,
in the usual way, as done with all wines, till it appears of o
brilliant clearness, the process requiring from three to five
months,  The wine s now ready to be charged with carbonio
neld gas; but here; ag in the old method, a cortain amount of
sugar sirap must be added, in order to countoract the gour
taste of the earbonie aeid,  No cognac 1n used In thin procoss ;
but, if used, it wonld be for exactly the same renson, and to
produce the same offect ag in the old method,

Now I think that earbonic acid gos, if pure, must be al
ways the same compound, possessing the same properties, no
matter how or wherefrom it is obtained ; whothor by fermen
tation, by combustion of fuel, or from limestone, just as sil
ver in always the same metal, whother it s extracted from a

sulphuret, from a ehloride, or some other compound. Taking
further Into consideration the facts that ehitmptgne, or spark

{ Ving wine, made in both ways, has the samo anlony
1 fe : - R : &, 1t of ear-
156 fect, for engines with a usual capacity of 8,800,000 { bonte aek

1 dissolved in the-wine, under the same pressure, ex
actly in the same chemicsl condition, and that the wine is
equally pure in both cases, what specific difforence is there
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between sparkling wines produced in the old and in the new
way ¥

Not all champagne made after the old fashion must be
nocessarily puro on that necount, There are factorfes which
find It in their interest to go on with this process, in order to
doceive the publie, combining, however, with it the admis-
ture of bicarbonntes, shortening theroby the usunl time of
five or six months to so nuny wooks, or legs,

Why is the now method in this country consldored an * imi.
tation,"” or artificial product, if it be exactly the same product,
only produced in a different way? People who write about
champagne ought to know that the new method, impregnat-
ing the wine with carbonie acid, s w logitimate business In
France, Germany, and all Earope; that more than three
fourths of the whole production of champagne is manufae-
tured in the now way; and that wines of this kind received
premiums in the great Paris Exposition. The question is
there, not “ How is it made ¥ but “ What quality isit?" No-
body in Eurepo would start at this time a champagne estab-
lishment on the old plan,

The 7¥mes ovidently congiders the impregnation of carbonic
acid as producing “imitation wine.” It says, also, * Large
quantities of white wine are purchased and mixed with Cali.
fornin hock, or other native still wines, the formentation of
which has been artificially arrested, or has naturally censed."”
As to mixing of different wines, it is never done by those em.
ploying the new method, but it is usually the case in the “old
way,” and is known under the name of “ marringe.” A wine
with suppressed fermentation would give, if charged with
carbonic acid gas, a muddy, horrible liquid, of no service to
human beings,

It is not at all my intention to defend *spurious cham-
pagne making.” Twish only to draw n line batween a method
recognized by the scientific world in Europe as correct and
legitimate, and the really spurious process, and to correct the
blunders of the Zimes nrticle.

1If the imitation of sparkling wines create so much atten-
tion as to raise the question of imposing & tax of six dollars
per dozen, with the purpose of suppressing a legitimute
branch of industry, as well as petty humbug factories, how
is it, then, that, excluding the innocent carbonic acid gas, all
other imitations made “from native wines " are considered 1o
be all right¥* There are Port, Sherry, Malaga, and other imi-
tations, made in very different ways from our own wines.
There seems to be just as good a prospect for internal reve-
nue in this line as in the former. H.

S ————
Ballooning,

Messrs. Eprrons :—You must excuse my intrusion at this
time on the subject of ballooning, as it is one of some mo-
ment in the present European war. Ballooning has been
attended with considerable success, but there scems to be a
point or two in which it fails. I think I can suggest o few
ideas thet would in a great measure overcome the difficul-
ties,

‘We see by the papers that balloonists are unable to main.
tain a desired hight, and sometimes fall among the enemy.
To overcome this difficulty I would suggest a reservoir
composed of a number of folds of silk or paper (as is pro-
posed for reservoirs in compressed air engines, which no
doubt you have noticed in print), able to resist the pres-
sure of a sufficient number of atmospheres, and pro-
vided with a pump, by means of which the balloonists
could draw from the balloon the gas and concentrate it
in the reservoirs, which would cause the balloon to be com-
pressed and lose some of its buoyancy; at the same time
throwing some weight into the reservoir when the balloon
was desired to be lowered; and conversely, the gas could be
let out of the reservoir into the balloon, which would cause
it to asecend at wil.

I believe it is an established fact that the atmosphere
flows in currents or strata, in different directions at the same
thme, By means of the nbove contrivance advantages could
be taken of these currents to go In a desired direction. In
order to find these carrents I would suggest the ides of pro-
viding little balloons or bags, some filled with hydrogen gas,
which could be gent up and thelr direction watched, and
others made somewhnt heavier than the atmospheric air, and
Iet down snd also watehed. This would enable the balloon-
ists to tuke advantage of these currents,

Another ides suggests itself, but 1 fear it would not be
pricticable; that is, the upward and downward motion of
the balloon could be taken advantage of to propel it forward
by using & helm or rudder horizontally. Probably, however,
the gas could not be withdrawn from the balloon suffielently
fust to glve it any congiderable downward motion. This
forward motion of conrse would be similar to the progression
of & sea vesgel, being a mean direetion between the force and
reslstance, Wir, M, Cowrey.

Poisonous Stings of Iusects,
Musans, Eprronsi—A" correspondent of the Scraxtivic
AMEIICAN refers on poge 20, present sories, to pressuro

- with the pipe of an ordinary lock key in relloving the
 resulting from a bee sting, and expluins the effect by
ring thit the snnular eompreaslon, close to the puneture,

a?y otit the poison,
g.,::mh;g o When a youth, & similur effect was pro-
 due ':rh‘m‘pnmuﬂponlhemwl fnin
vun {ivarlubly (o diminish or prevent - o
\ DAY 4 piin, and reduce the
‘ WW % ,?:.‘..uhn youthful imugination
g do o o WOBE " ings magical and unesplainable,
Paget . nis ** Pathology” affirms that continued
rise to absorption, |1 have wince then under-

-

a nilver w Wy forn
d, - cang the efteet

.
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stood that the provention of pain by this means was due to
Lthe fact that pressure eaused sbsorption of the poison into
the goneral circulation, and thus prevented it from ncting ay
a loenl frvitant, :

It by annular compression the virus bo actually drawn
fromi the wound, the cupping glass would, in the graver
forms of poisoned wounds, be n most simple, speedy, and
offectunl remedy,  But if 1 do not mistake, general experl-
ence upon this point will convinee us that such is not the
fact, M W

Baltimore, Md,

— A A —
Steam Plowlng,

Messns. Eprrons:—In looking over a recent copy of the
Report of the Agricultural RDepartment for the year 1869, we
were puinfully struck with the following paragraph in an
article entitled *“ The American Steam Plow”, page 305,

“ As a people we are wont to boast of our great strides in
the field of progress. In one hand we hold up the certificate
of the infancy of our years, and in the other, with becoming
pride, we unroll to the gaze of the world a voluminous scroll,
setting forth our wonderful achievements in all that makes o
nation great and powerful; and yet, with all our amazing
progross, there is no such implement known ns o practical
American steam plow, Amorican sod is successfully turned
by a steam plow, but that plow is of foreign origin. We are
compelled, at an immense outlay, even after Congress remits
!Iu'.: duties, to send our orders three thousand miles across
the ocean to procure a stenm spparatus which will do all
that is claimed for it. True, we may say that this same
apparatus was first invented and patented in the United
States, by E, C. Bellinger, of Sonth Carolina, November 19,
1883, and was {mproved upon by John Fowler, of England, in
1854—twenty-one years after Bellinger had ecreated the in.
fant Hercules. So Columbus showed others how to discover
unknown worlds; and as the Spaniard lost foothold in terri-
tory of his own’ discovery, so have we, by like supineness,
lost the glory of successfully introducing to the admiration
of the world what should have been known as the American
steam plow.” }

Weo confess that the above is quite & damper to our
Ameriean pride, and * pity 'tis, 'tis true.” But it is fact, and
therefore stubborn. Verily it looks as though s hidden sar-
casm lurked under this act of Congress evincing so much
liberality in remitting the duties upon foreign steam plows
imported by wealthy planters who can even afford to pur-
chase several sets of these expensive foreign tackle, while it
ignores the duty it owes to the men of genius of our own
country, men who, in the majority of instances, are too
cramped in resources to develop and prove the source of
wealth, either locked up in their brain or lying upon paper.

What hope can our own inventors have of ever success-
fully introducing an American steam plow, while the mis-
placed liberality of Congress invites the foreigner to bring in
his engines free of duty? Does the Government doubt that
there is sufficient inventive talent at home to produce a
practical machine? Let the challenge be proclaimed only,
and we have faith enongh in our. people to believe that the
American mind will develop itself in practical form and
means, at least equalling, if not excelling, all foreign exam.
ples, If the attempt of Fawkes and others proved anything,
it only proved that they were wanting in means to prosecute
their costly experiments to the final goal of success, How
different is the course of the Governor General of India, who
offers a prize of $25,000 fora successful Ramie machine!
Suppose our Congress puts the matter of steam tillage to the
samo test, and, in view of the immense national importance
of the subject, makes a no less liberal appropriation than the
above, Let the amount be an appropriation to the Agricul-
tural Department; to be offored by the Hon, Commissioner of
Agrlculture as a premium for the most practical steam plow
and farm engine of American invention.® Let a time be ap-
pointed for an exhibition of steam plows and all other agri
cultural implements, to be held at some suitable loeality ; and
thus, If steam tillage is to be an institution in America, as it
cortainly ought to be, let us give it a fair trinl,

It may be objected that reapers, ote,, have worked their
wiy to public fayor, and why not steam plows?  Simply be.
cango a steam plow, like an ocean steamer, is o * big thing"
in its way; snd if Congress have a right to develop ocean
travel, by liberally subsidizing ocean steamers, for the same
renson it ought to exert o gimilar right to develop the high.
est form of agriculture, T'his is to be accomplished only by
promoting steam tilage, which is acknowledged, by the use
of 3,000 of these machines abroad, to be the highest form of
agriculture, inerensing the productiveness of the soil at least
one fourth, and rendering the conntry st largo o substantinl
benofit, shared in by all ; even the barbarons (1) Arab cultivates
the banks of the Nile by steam tillage!

We appreliand, unless some such enconragement bo offored,
that the day of the birth of the Amerlean steam plow fs yet
far in the future, It is quite possible that Bollinger. -:"m‘
hin grent wealth of brain, which could origines= 00T
tneklo, was poor in purse, whicl me= m nonniﬂ R
count for tho still birth of bt~ =¥ VOI¥ ¥

; robable s great fnvention. And it is
moms ! that had John Fowler enjoyed the

liaving be- ¢ ona of the American soverelgng, instead of
i ~en the humble subject of her Majosty the Queen,
= “improvement,” like Bellinger's, might denbtless have
been toddsy gothing more than a curious toy lying idly upon
the shielves of the Patent Office in equal obseurity with its
lows fortunnte predecesdor,

“ Where wany a flower s born to blush uoseen,

But living s he did in & kingdom whero almost bound-
loss ngricultural  wealth is constantly looking out for
the opportunity of still further wugmenting fabulous in

comes, he was thus able, gradually to smprov =
ous and costly experiments, and nn{my ml!:ca :;b’ Pz
system which, under different cirenmstances, mmm' =
bly have been nesigned to the tomb of the Capulety, o
We repent, then, Tt Congress lend s font(-m.g w
what may be justly ealled a national enterprise, agd o
develop this mighty agent of agricultural pros, 3
which every true American must naturally feel the ¢, g
interest, If left to individuil effort, we have all the X pag
enee of the past to convinee us that the present genermib,
will, more than likely, not see its realization. For, ax wa
have sald, the Inventors, as a class, are too poor 1o undertake
more than mere gpismodic attempts, and the wealthy many.
facturers are too timid to touch anything, however promis
ing, that is not already fully developed and an sssured e
coss, TRIPTOLEMUS,
— — s — -
An Appesl from Russia,
Messns. Eprrons:—Can any of the numerons readers in
your well-known journal give us the names and addresses of
the principal enginecring, architectural, scientifie gocieties,
etc,, in America? We have received #0 many communica
tions from Russian Societies and their members rewipectiny ’
copies of the reports and proceedings of the Amorican ingtite. ‘
tions, that we feel compelxed on behalf of our Russian friends
to make public appeal, trusting that the lovers of seienes snd
art in America will not refuse to help in disseminating a
little of their knowledge. We shall be only too glad to aet
us & humble medinm in translating such proceedings for the
benefit of our friends, and, we trust, by mutual exchanges ,
to gunrantee and bind that friendship, at present so cordially
and lovingly existing between Russia and America, We feel
nssured that to all loyers of science and art, Modern Russia
has a kindred scientific relation to Americn in the endeavors
now being made to develop its hidden resources, and in its
laudable desire to secure for itself a future prosperity and
greatness. It is, therefore, with feelings of more than ordi-
nary interest that we request America and her scientific circles
to help in a great work. We shall be most happy to aid by
all means in our power, and shall feel fiattered, and spare no
peins to transmit the kind desires and good wishes of the
American scientific interest to the anxious lovers of science
and art in Russia; and we have every faith that the greatest
and most energetic nation in the world will not turn & deaf
ear to our call. The result of such a generons diffusion of
ideas and facts asis daily developing in the fatherland of
invention, will, we are sure, tend to mutusl exchanges that
cannot but help to assist in the future welfare of either
nation. Any communications or reports from secretaries or
others, addressed to Mr. James V. R. Swann, Senr. of this
firm, will be gratefully received, and Mr. S. will at all times
be happy to act as correspondent to the best of his ability,
and forward mutual exehanges in copies and translations of
the proceedings of such- societies a8 may interest his
correspondents. 3

J

AN & Co., Engineers and Architects.
rd, Nos, 26 to 181, Moscow.
The '!’ialz of K!i

Messns, EDITORS :—In the SCIENTIRIO AMERICAN of Nov.
26, 1870, you say: * There are probably 50,000,000 acres of
sterile plains between the l_!iuaiuipgi River and the Rocky ;

Sverskoy Boule 0

Mountains. Some of them are too to produce any- i
thing, while some could be made productive by irrigation.”
Permit me to state— 2 .

1. Flourishing settlements in Kansas now extend 225 miles
west of Kansas City, the line of the Kansas Pacific
Railway ; say 98° 30" west longitude.

2. Wheat sown in April, 1870, matured in July, at Carlyle
Station, 876 miles west of Kansas City, and 2948 feet above
the lovel of the sea; near or west of the meridian 101°.

3. Wheat, rye, and barley are sown, with prospect of suc-
cess, ot Pond Creek, 422 miles west, 3,200 feet above the sea,
and near meridian 102,

4. The great plains are arid in climate, and sterile in soil;
but no part between the Canadian and the Platte is barren.
Natural grasses and herbage sustain ponderous animal life
in the bufiklo herds. .

8§, Given irrigation, and there is no reglon of our country
with a less proportion of unproductive lands than the great
plains,

. The plains diffor greatly from the élkali deserts of the
great basin between the Rocky and Sierra Nevada Mountains;
but even the latter are found to be unexpectedly productive
in many places.

7. The extension of settloments over the plaing is only &
matter of time, and of necessity. As fast as needed for homes
of increasing population, and to supply food, they will be
brought into uge, R. 8. EuuorT.
St. Louls. Mo,

]
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The Opinfon of a Veteran Iuventor.
Mussns. Eprrons:—I am in receipt of my patent for sew-
ing machine, Tt s but just that T bear testimony t(:eny::;
uniform promptness and thoroughness in all your ex

transactions with me, ‘
Some seven or eight patents have been :;cl:nd for m.:i

your ageney, including all my knltting machine pum:‘u, 8

in every case you have given most perfoct satisfaction.

d your agency to
shall continue, us in the past, 10 recommen
all inventors. 1saac W, Lays,

Novi, Mich.

e et D B e
published statéments of statistios for the
veur ending Juno 40, 1870, oxhibls ”08,11(‘0.000“ the smount
of ourexports, Cotton fumishes more than half this amount,
wnd tobneeo o sum of abaut 21,000,000,

Tup recently




) JAmprovement in Car Brakes,
hapsno one field of mechanical invention has attracted
ter attention than that of car brakes. The safoty of hu.
1 life, depending ns it does upon the perfection of the
brake, renders this problem one of great importance, The
o of profit which successful invention in this ficld
offers, has also been powerful in attracting to it the first in-
- yentive u}om of the age. That so many devices have proved
‘worthless does not seem to doter inventors from furthor at-
~ tempts, and every year produces a greater or less number of
inventions designed to approach that ultimatum of perfection
in w“lxoa which is the ideal of every inventor.

Our engravings illustrate a new device, which, as it may
be combined with the
ordinary hand-brake, is
not apen to an objec-
tion which lies against
many inventions of this
kind. Italsoisnot open
to the objection that it
offers inconvenience in

Srientific  Amervican,

lighted with the coffee served on the steamboats and in the
hotels, “ At Upsala,” he writes, “ we determined to find out
just how they made such perfect coffee a8 wo had just drank,
and stepped futo the neat Kitehen of the little hotel; and
thiz was the report: Take any kind of coffee-pot or urn, and
guspend a bag made of felt or heavy flannel, so long that it
renches the bottom, bound on & wire just fitting the top; put
in the fresh-ground pure coffee, and pour on freshly boiled
water, The fluid filters through the bag, and may be nsed
at once; needs no settling, and retaing all its aromn, The
advantage of this over the ordinary filter is its economy, ns
the coffen stands and sonks out ity gtrength, instead of meroly

letting the water pass through it.  “ Do you beil it?" inquired

[JANUARY 28, 1871,

ordinary form roller is applied.
" Patented Septembor 14, 1860, by Elihu Evans, of Denver
City, Colorado Territory, throngh the Scientific American
Patent Agency. Address’ ns above for further information,
o
Mont Delleate Color Test for the Detectlon of
Strychnin.

Mr. W, T. Wenzell, after referring at some length to the
groat variation of the precise limit of the sensibility of the
color tests usually applied for the detection of strychnia, and
also digcussing the best form of using and manner of apply-
ing these tests, says: “ Intesting for minute portions of the
alkaloid, it is o desideratum to.use o reagent the proportion-
ate relations and su-
perior sensitiveness of
which will admitof the
successful  demongtra-

the making up of
trains.

That it is simple, and
can casily be applied to
the present style of
brake, is apparent.

Through its use great
powercan be broughtto
bear upon every wheel
in the train, dead-lock-
ing them, it is claimed,
if desired, in a single
revolution. It can be
worked with ease and
certainty, the power
coming directly from

the speed of the train,
so that it is really self-
acting, each car being
scted upon alike, thus obviating the unpleasant jamming
together of cars;and finally, that it is entirely under the con-
trol of the engineer, who can brake as light or as heavily as
he wishes, and can check the speed of the train in the time
it takes now to signal the brakemen.

The operation of the brake will be readily understood by
reference to the engravings. Fig. 1 is a side elevation and
partial section. Fig. 2 is a bottom view, and Fig. 3, a detail
showing more plainly the operation of the friction gearing, A.

This friction gearing consists of a friction wheel keyed to
the axle of the truck-wheels, and another keyed to the axle
of the bevel wheel, B. The short axle of the bevel wheel
has its inner journal either loosely fitted in a bearing attached
to the truck frame, or it may have instead a spherical bearing,

tion of traces of the
poison. In experiment-
ing towards that end,
I have found that a so-
lution of one grain of
permanganate of potas.
ga in 2,000 grms. of
sulphuric acid, is, par
excellence, the test for
that purpose.”

The author gives, fur-
ther, a lengthy account
of a geries of experi-
ments, instituted with
various reagents,for the
purpose of testing the
delicacy of each of thesa
for the detection of
strychnia, the result
being that the limit of

FOSTER'S IMPROVED CAR BRAKE,

the learner. ‘Na-a-a-a-y,” said the maid, in simple astonish-
ment that any one should be so wasteful as to send away the
precious aroma in steam; should -rob that prince of food of
that evanescent something whicl: constitutes his nobility, and
reduce him to mere aliment. As soon would one think of
throwing away that drop of sunshine, charged with all the
summer’s gold, which lies at the ‘throat of a bottle of Johan-
nisberger.”

<>
Combined Scction Roller and Marker.

The object of this invention is to provide a farm imple-
ment, by the use of which land may be prepared for irriga-
tion more rapidly and perfectly, so that the water may be
more uniformly and effectively distributed than heretofore.

The implement is designed for, and specially adapted to,
use in lands lying along the ecastern slope of the Rocky
Mountains. the Cordilleras in Colorado and New Mexico, and
lands similarly situated, which require irrigation nearly
every season.

The device consists of sectional rollers with section mark-
ers interposed, as shown in the annexed engraving. The
markers project beyond the sectionrollers, having cuneiform
edges, which, when the machine is drawn over the ground,

positive recognition, by
the bichromate of po-
tagsa and sulphuricacid
test, may be placed at 1-100,000th, that of the chromicacid test
at1-600,000th, and that of the permanganate at 1-900,000th. As
regards the use of the permanganate, the author distinctly
states that the honor of its discovery belongs to Dr. Wm. A,
Guy, of London.

~pm—
IMPROVED GATE.

Swinging gates are not only liable to sag on their hinges,
and render ther: difficult to latch and unlatch, but they are
also often impeded by snow. The gate shown in the accom-
panying engraving is constructed on the lazy tongs principle,

are pressed into the soil, imprinting thercon well-defined
drills or channels for the flow of the water in the subsequent
irrigation.

The distance between adjacent channels may be varied by
using longer or shorter rollers.

The land, in the regions of country referred to, is slightly
inclined. By making the channels go that they lie parallel
to each other—as ig done by this machine—and inclining
with theslope of the land, the water, when introduced at the

to allow the opposite end which rests in a bearing at the bot-
tom.of the pivoted lever, C, to swing laterally, <
80 as to bring the friction wheels, A, into con-
taet or to separate them according as the lever,
C, is moved one way or the other.

The friction wheels being thus brought to.
gether, the bevel wheel, B, revolves the pinion,
D, which is keyed to the shaft, E. FEach car is
provided with one of these shafts connected
with the shafts of the cars next to it by univer-
gal joints, F.

All the cars, except the one on which the
lever is placed—which, in ordinary cases, would
be the tender of the locomotive—are provided
with bevel gears, G, one of which iskeyed to
the shaft above described, Its fellow revolving
on a vertical axis, as shown, winds up the chain,
H, which chain is connected by the spring, I, to
the brake lever, J, the latter operating the
hrakes through s system of rods or links inthe
usual manner, This action takes place when-
ever the friction wheels, A, are brought in con-
tact with cach other while the train is in motion,
the spring, K, rawing back the brake-lever, J,
and relessing the brakes as soon as the friction
wheels, A, are separated by the action of the
lever, C, which lever is under the control of
tlie engineer,

EVANS' COMBINED SEC

and opening endwise on pivoted bars attached to the gate-
post, is not interfered with by sagging, or by accumulations
of snow. It is the invention of J. R. Breese, of Middletown

N. Y.

el 4 G e ——————
Why Lace is Costly.

upper end of the channels from a canal or small trench, may

> . Vs - e

Patented February 1, 1870, by W. G. Foster, For further [ be made to flow uniformly over the field, all pafts of which
jnformation, or for the purchase of & portion or the wlmlo: of [ will be thoronghly irrigated,

the patent, address the patentee at Dansville, N, Y.
<
How to Make Coffce.

The x:nllorn and markers move independently on their com-
mon axis, which rendors turning at the ends of the channely
easy, and, if desired, the markers may be taken out, and the

A correspondent traveling in Sweden was immensely de- | implement can then be used for all purposes to which the

TION ROLLER AND MARKER,

Many people wonder why what is termed real lace—as lnce
made by hand ig called, to distinguish it from that
made by machine, which is called imitation—is so
costly., The following paragraphs from a foreign
exchange explain the reagon :

The manufacture of lace is carried to its highest
perfection in Belgium., The finest specimen of
Brussels lace is so complicated as to require the
labor of seven persons on one piece, and each oper-
ative is employed at distinet features of the work,
The thread used is of exquisite fineness, which
is spun in dark underground rooms, where it is
sufliciently moist to prevent the thread from sep-
arating, >

It is 5o delicate as scarcely to be seen, and the
room is 8o arranged that all the light shall fall
upon the work, It issuch materinl that renders
the genuine Brussels so costly. On a picee of Va.
lenciennes not two inches wide, from tywo to threo
hundred bobbins are sometimes used, and for the
larger width as many as eight hundred on the
same pillow, The most valuable Valenciennes is
determined by the number of «times the bobbins
have been twistod in making the ground; the
more frequent tho twists the clearer and more
beautiful will be the lnce  Belgium annually
sells off this lnce alone to the value of over $4,000,-
000, Chantilly Inee is always black, and is chiefly
used for vells and flounces, It is very fine, and oxtensively
worn, Mechlin lnoe is made at Mechlin, Antwerp, and othor
localities,

e —— 6 G A — e
PHILADELPHIA consumes 2,000,000 tung of coal annually,
and the demand constantly increases,
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to the estimntod traffie, go for ay is congistont with the neces.
sities of running upon other roads the goges of which are
already established, We do not bellove any standurd width
can be solected that will be found adapted to produce mnxi-
mum economy in all roads nlike; and so, thongh the gago s
a fundamental olement in the gquestion of economy, it must
alwnys be considered in relation to the attendant eircum.

goge of o rond should be ndjusted within practicable limits | transmitting it through tubes for the purpose of de

stances under which the rosd must be constructed and oper-

g~ Tho Amorlean Xows Co. ' Agenis, 131 Nassao street, Neow York.
g~ Tha Now York Nows Co. ' § Spruce stroot, Now York,

Mesars, Sumpson, Low, Bon & Marston, Craown Nollding, 185 Floot
street 1":nhnnr & 7o..lm‘i'u|i~rnmn~r Row, and Gordon & Gotel, 131 Hol-
born L London, are the Agonts to recelve Baropean subseriptions.  Or-
] dors sent to them will bo promptly attended to,

41 g A. Ashier & Co., %0 Unter don Linden, Berlin, Prussis, are Ageots
b for the German Statos.

ated,
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HINTS TO MECHANICS,

Civility costs nothing, but is worth n great deal, We some-
times meot with persons who are either unaware of this apho.
rism, or put very little value upon it. Mechanics have it in

VOL. XXIV., NO.5 . ..
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[New Senies.] Zwenty-sizth Yeor.

their power to make themselves very disagreeable to their
employers, and they may rest assured that no departure from
the cstablished rules of politeness, on their part, can be
made with impunity. Many ‘good contracts hayve been for
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feited, and profitable jobs lost, by derelictions of this charae.
ter. Woe are led to make some remarks on this topie, on ne-
| count of occastonnl complaints of correspondents, who assert
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clean their boots; they dirty up the floor or coal scuttle with
their tobaceo juice; they litter up the whole place with their
tools, and make themselves so disagreeable that they are cer-
tain never to have a second job from the same person.
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ers of the SCIENTIFIC AMERICAN are ever guilty of such mis-
demeanors; but as they may some of them be acquainted
with mechanics upon whom the coat will fit, they would do
well to give such persons a hint that they make nothing by
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ru 54, but, on the contrary, risk the loss of their situa-
tions and of their support. It is just as casy to take off one's

7y | hat in the presence of the ladies of the household as it is to

radely keep it on. Tobacco chewing is a dirty habit, under
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< NARROW AND WIDE GAGES.

any circumstances; but if a mechanic, in an evil moment,
have acquired the appetite for tobacco, let him practice alittle
self-deninl and leave his quid at home. It is a great feather

chinery, the statement being an aceount of ohpe;
these experiments, made by Mr. Wm, 8. Hongon,
nnd Congnlting Enginecr, of Nowark, N, J,

The length of the tubes (of which there were W0) wy
mile each, The pipes were of lead, one and one-quarte ¢
In dinmeter. Both pipes man over very uneven grg
were full of crooks, bends, and angles in each case sont.
ing to the profile of the ground, their extromitios pu
brought together go na to form clrenita,

Each pipe had an air compressor and receiver, the .
pressors being hiorizontal eylinders five inches in diagme
provided with suitable valves, and pistons driven
and pulleys.  Eachlreceiver was made of boiler iron, strop
riveted, and was thirty feot long and sixteen inches in .‘
metor. 3

The compressed air was employed to drive a vertieal ﬁl-
off engine of A. K. Ryder's patent, illustrated and described
on page 863, Vol. XXIL, of the SCIENTIFIC AMERIOAN, The
cylinder of this engine was 87 X107, The pipes were so ap
ranged that either could be used separately, or both stmul-
tancously ; or the air could be trangmitted throughout the en.
tire length of both combined,

Mr. Henson states that “ the theoretical power required to
drive one of these compressors 100 revolutions per minute,
when compressing to 75 pounds above the atmosphere, or six
atmospheres altogether, is estimated at 5-87-horse power, plus
the friction. This calculation is based on the well-known
law of Mariotte; namely, that with equal temperatures the
pressure is inversely as the volume, as although there is
generally a considerable increase of temperatare in the act
of compressing air, yet with good compres=ors this heat can
be go nearly all absorbed that Mariotte’s law will practically
hold true.”

From the results of preliminary experiments, made by or
der of the Italian Government previous to the commencemen
of the Mont Cenis Tunnel, the following laws governing the
resistance to the passage of air through tubes were estab
lished :

1. The resistance is directly as the length of the tube.

2. It is dircctly as the square of the velocity of the flow.

3. It is inversely as the diameter of the tube.

The experiments. of Mr. Day give results coinciding with
the two first laws, and scem to show, that in the practical
transmission of, and the application of the power of com-
pressed air through long pipes, the loss per cent of the whole

This sabject, which in its scientific bearings belongs ex-
clusively to the domain of railroad engineering, has still
some points of general interest, and the purpose ofsthe pre-
sent writing is to place in review such bearings of the ques-
tion as are important to the public at large. The railroad
interest now exerts u very wide influence upon all branches

in the cap of a mechanic to establish such a good reputation
that the family will be particular to say, when they leave an
order at the shop, “ Please send the same young man who
did the last job, he was so neat and civil!” The employer is
much more apt to kéep such a hand than he would be if an

power resulting from friction in transmitting a given weight
of air diminishes inversely in a geometrical progression, hav
ing 2 as its ratio, for every increase of ten pounds in the
pressure.

We append the following table of results. The water
power employed to drive the compressor was regulated to

opposite request were to be made,

Some correspondents also complain that in repairing o
piece of work the mechanic occasionally does more harm
than good. He brings with him an ignorant, boorish appren-
tice, and the patching and mending is so bunglingly made
that it has to be taken out and done over again, often st no
inconsiderable expense. Now this is simple dishonesty, It
is stealing the money of the person who has the job done,

of industry, both directly and indirectly, and the discussions
which have been in progress for some time past, in journals
specially devoted to railroading, have shown that the question
of narrow gages as opposed to wide gages is one of funda-
mental import.

‘We have in this country a conspicuouns example of a wide
gage railway—the Erie. The fact that this road has never

deliver the same weight of air at each experiment, and the
velocities were caleulated from the volumes due to the press.
ures, according to Mariotte's law, The pressures were deter-
mined by approved steam pressure gages, placed at the ends
of each circuit mile section of pipe, these ends being brought
together in the same room so that the gages could be readily
compared. The second table was obtained from the first by

- calculation.
been a paying investment to its stockholders cannot, under | 4,4 jy hardly less reprehensible than it would be to take FIOST TABLE. ¢
existing circumstances, fairly be saddled upon its wide gage. | yo50y out of the till. No person ever has more than one| .. 2 s 3% l».|a2[32 —!T
Its notorious mismanugement has never permitted it t°_ be a jobof this character, so that he is sure to lose in the long run zis 55 %ﬂ 3%§ © 'gg ﬁ‘; ggg sag’
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ing in all trades but ours,” which accounts for false represen-
tations on the part of a few mechanics, who would be con-
demned by their mates If they could be found out, We
recommend the example of George Washington us worthy of
imitation, who, when he took off his hat to a negro who sa-
luted him on the street, on being nsked why he did so, re.
plied, “ You would not have me outdone in politeness by a
nogro!"—and the honesty of the father of his country is
quite as worthy of imitation ns his politeness.

Wo therefore repeat: Civility costs nothing, but is worth
a great deal, and honesty Is notoriously the best policy.

e — Y —

‘Which, then, will pay best under general and ordinary cir-
Wl? The trinls of extremely nurrow gages have all
been made under exceptional conditions, The success of
such esperiments cannot, therefore, be conclusive in decid-
ing the question. The extra wide gages have also been
tried under exceptional conditions. It is clear thereforo
that the decision of this question must be based upon
general principles rather than on the results of experiments.

Now in oul:n!nlng into the elements of cost and expense
which enter into and attend the working of railways we find
so many of them depending npon the fundamental one of
gage that it lna been even maintained that the decrease in
these itoms 18 nearly In proportion to the narrowing of the
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Theso results show that, in transmitting air through long
pipes, the greater the pressure under which it is transmitted
the less will be the loss from friction, the latter becoming so
much reduced at high pressures that great economy of power
is secured.

Mr. Day now proposes to transmit through a largoe pipe five
thousand-horse power from Niagara Falls to the city of Buf.
fulo, the experiments under consideration having been made

one wt, and between the three feot six Inch
Tewd,  The difte
in

carrent

adoof th wction through

] 2
¥
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the extreme ag & measure of cconomy.

gage; buta cloger examination shows this to be a vory erro-
neous conelusion. Tho right of way costs nearly asmuch for o
narrow gage road as for o wide one. The expenses of sur-
vey, ‘tf;‘?h;, ties, and construction would not be reduced
Lalf ; nor anything approaching it, by reducing the grade
goge and the
foet six Ineh guge, Engineering hna shown that the dif-
ce in cost of construction 18 only £104 per mile in Eng-
J florance in cost of construction between the
guges s th po soen to be utterly out of proportion (o
the d oo In carrylng cspueity. In the compurison of
expenkes with carrying eapasity, or more proporly
m,‘m,ﬂ“ enrnings of u road gupposed to be worked
‘to} %M, we find & similar disproportion in favor

be ample to do the earrying
; which it runs, the interest on
qn first cost and In current expenses will be
! g‘n::m, und it s therefore moro economical for
feulnr o, The construction of two narrow gagoe
work of one wide goge road would be,

o whole matter appears to us 10 1o in & nutshell. “The

THE CONVEYANCE Ol‘rVABIOUI FLUIDS THROUGH

For a long time pipes liave been cmployed to distribute
wator and gos to dwellers in citips and villages, steam from
bollers to engines, and smoke from stoves to chimneys; and
their nse for these ecommon purposcs has becoms so familine
that people in gencral have almost come to consider thom ns
about the only legitimnte uses to which pipes could, to any
grent extent, be put, We are, however, beginning to loarn
thit they are capable of other applications,  The Moyt Conis
and the Hoogae tunnels, and the use of the eaisson in bridge
building have shown that pipes can b used for transmitting
power to great advantage under cortoin cireumstances, whero
it in dosirable to place machinery st long distances from
prime motors. It is deonstrated that compressed air may bo
passed through tubes, and caployed to drive engines miles
away from the primary compressing power without the loss
from friction which the hitherto accopted formule lod engi-
neers to expect; not that the results obtained are necossarily
frreconcilable with the accopted formulie, but they show
that there 1s yet somothing to learn practically in regard to
the transmission of air through tubes,

Wo are in receipt of o statement of experiments made by
Mr, Hornee H, Day, of Passaio, N, J,, in compressing air and

to test the feasibility of the project.

Another uso for pipes was propesed by Mr. Silber ina
puper read before the Socicty of Arts in London at a recent
mooting; namely, the distribution of illuminating oils
through towns, factorios, public and private buildings, os
water is now distributed.

In this system tho flow is regulated by little cisterns pro-
vided with a novel and well.conatructed tap, regulated by a
bull-cock or selfacting float, the lights being as nearly as
pousiblo on o lovel with the distributing elstorna. When the
lnmp 15 lighted, the ofl is, by the ball-cock movement supplied
nutomatically as fast to the wick as it Is oonuumad_.ud 0
very perfeet combustion s effocted.  During the ownln_g
practical experimenta wore mado with lights supplied in the
manner described, and there scemed & general coneurrenco
in the opinfons of thoso present, that tho system was a great
improvement on the present mothod of burning the light pe-
troleum oils. It is sald that thissystem also entirely obyiates
the unpleasant odor of portablo lnmps, but we hardly see how
this can be ble, ,

Sti unotm-o for pipos has been found by our enterpris.
ing friend, Mr, Robort Rennlo, of the Lodl Chermieal Works,
Lodl, N, J. This gentleman is about erccting » mammoth

acid and alkall manufactory at Titusville, Pa. We under-







