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Practical Hints for Dressing Saws.

Mazesrs. Epitors :—I have been engaged more or
less for the past seven years in lumber making, and
presume my experience has led me to differ in some
respects as to the best method of dressing mill saws.
And I may here say, a saw may be hung true and
right in every respect (which is a very important con-
sideration), and yet, if it be not properly set and
filed, it is impossible to make good lumber with the
least expense of power. My plan of ¢ dressing up’’
a saw is as follows :—First, widen the points of the
teeth by holding a piece of steel, madeforthe purpose,
against the under edge, and using a light hammer on
the top until the point is 1-32d part of an inch wider
than the thickness of the saw. This process also
draws and toughens the points, so that they are not
so liable to crumble when sawing hard wood. Sec-
ondly, set the teeth as nearlyalike, each way, as possi-
ble. Thirdly, hold the file perfectly square against
the teeth, and point it straight. Fourthly, file the
under edge of the teeth a very little beveling (I use
a file right and left-handed) by holding the handle of
the file a little above a level, which makes the file
cut better and does not wear it out sofast ; then dress
them to a square point from the top by holding the
file right-handed on the upper edge of the tooth of
which the under edge was dressed left-handed, and
vice versa. If, upon trying the saw in a straight log,
it should incline either way from a straight line, the
next time in filing I alter the bevel on the under
edge of the teeth to remedy it. After my saw is
dressed so as to run straight, I hardly ever use a file
except on the teeth to sharpen them, and the hammer
and steel to keep the points as above stated and never
have any trouble in running it straight. It will be
observed, by practice, that this method saves consid-
erable time and some files in sharpening saws. The
‘rake’’ must differ with different kinds of wood and
hangings. In making new teeth I generally makeo
them 1% inches at the root and two inches long, with
the point inclined downward } of an inch.

Your valuable paper has been a welcome visitorin
our family for several years and is cagerly looked for
by each member. I guess you can safely count on
me as a life-subscriber. Since the war broke out my
father commenced taking a daily paper in order to get
the war news earlier, but there were so many reports
and not a few of them contradicted next day, and
someeven in the same column, thathe abandoned it,
and said he had rather wait for the Scientiric and
then he should have the news correctly given.

Or1s Syt

Curious Phenomenon.

Messrs. Epitors.—I was much delighted with a nat-
ural phenomenon which my son observed a few days
since while watching the movements of the fish in
an aquarium belonging to a friend, and I thought
it might interest your readers to call their atten-
tion to it. By placing the eye near the side or
end of the vasc below the level of the water, and
looking upward, an inverted image of all the in-
terior of the aquarium with its finny inhabitants
sporting apparently in the air above the vase can be
seen, as if the surface of the water was a mirror, and
reflected all below, giving the fish the appearance of
swimming on their backs. My friend had never ob-
served this phenomenon, although he has spent hours
watching the movements of his aquatic pets. I do
not know whether this property of fluids in reflecting
double is generally known. If you think it worth no-
ticing you can inform your readers how to get an in-
verted view of their aquaria. From the foregoirg it
appears that the surfaceof transparent fluids have the
property of reflecting from both the upper and lower
surfaces. A. F. Warp.

Phildelphia, Pa., December, 1861.

This is just as truly an original discovery of our
correspondent as if it had never been made before. It
50 happens, however, that he is not the first discov-
erer. It has long been known that when light passes
from one medium to another a portion of it suffers
veflection from the surface at which the remainder

is the proportion of the light that is reflected, until
an angle is reached at which it is all rcflected. This
angle varies with different media ; light passing from
water into air is all reflected at any angle greater than
48° 35, and from ordinary glass at any angie greater
than 41° 59, consequently a ray of light cannot come
out of water or glass at angles greater than these.
Fish and other objects in an aquarium are rcflecting
diffused light in every direction, and that which reaches
the surface of the water at an angle greater than 48°
35’ is all reflected as from the surface of a mirror, and

if the eyc is placed in a proper position to receive the
reflected rays, an inverted image of the aquarium will
be seen as if a mirror were placed with its face down

upon the surface of the water.

This property of light was rendered available by
‘Wollaston in the construction of the camera lucida, a
little instrument that is used daily by the artist who
makes the drawings for those engravings that are so
universally admired in the SCIENTIFIC AMERICAN.

/
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A glass prism, a b d ¢, is mounted at the end of a rod
80 that it may be supported at a suitable hight above
the table. The prism has its angle, q, a right angle,
and its angles, b and ¢, each 673©, thesc being the
proper angles to cause the ray of light entering the
prism in a direction perpendicular to the side, a b, to
be reflected by the two sides, b d and d ¢, vertically
upward. If the light is then received by the eye, an
image of the object, E, fromwhich the light procceds,

is formed in the cye, and it of course appears in the :
direction from which the light enters the eyc, that is:

vertically downward. An image, F, of the object is
accordingly secn as if resting upon the table. As the
light which comes from the table or from a pencil
point upon it, passes through the glass prism, the table
and pencil can be seen as well as the image, F, and
thus the image can be correctly and rapidly drawn
upon the table or upon a piece of drawing paper rest-
ing upon it.

The camera lucida is applied to the microscope for
making drawings of objects too small to be visible to
the naked eye, and it is much used in sketching land-
scapes, a8 it gives a perfectly accurate perspective.

Waste of Fuel in 8team Boilers.

Messes. EpiTors :—As you frequently request prac-
tical men to send you brief accounts of discoveries
and improvements in their several branches of indus-
try, I take the liberty of giving the result of some
thoughtand observation in my own department—that
of a steamboat enginecer. I do so, however, with
hesitation, knowing that the subject of my remarks
is one that the whole engineering world has made a
special study, to wit: The best form and arrange-
ment of boiler for the generation of steam, and
wherein the improvement I propose consists mainly
in dispensing entirely with the good old plan of using
a draft to make the fire burn.

I have long believed that the heat carried off up
the chimney by this samedraft has been almost the
sole cause of thatgreat loss that occursin the practi-
cal application of coal to the gcneration of steam,
the useful effect of the fuel being little more than a
third of that which accurate experiments say it should
be. To this source of waste I think much of the
attention given to expansion, steam jacketing, super-
heating, &c., including volumes of abstruse calcula-
tions, might have been much more profitably directed.

My experiments to demonstrate the extent of this
loss have been of a rude character, yet sufficient,
along with a little reflection, to convince myself that
it is far greater than commonly believed. I found
that the temperature of the escaping gases at the

foot of the stick, in a double-flued cylinder boiler,
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emerges. The larger the angle of incidence the greater ]well set in masonry, and only moderately fired, wcre

"sufficient to melt zinc, or about 750°. In the case of
our western river boilers, of same construction, we do
not think we are quite up to our work, except the
flame or gases, hot enough to be luminous, come
nearly through the flues. In the first instance, the
velocity of the draft is probably thirty feet per sec-
ond; in the latter, where the blast is used (a jet of
steam in the flues) it is at least three times as great.
Conceive of these columns of highly heated gases
rushing off with such speed, and yct not taking with
them the greater portion of the caloric produced in
the furnace. To me it is impossible. But by com-
paring the relative volumes of hcated gases and of
steam from the engine, we may form a still better idea
of the true condition of things. We have accurate
data from which to calculate the volume of the gases
that pass off in a given time. On the boat where I
have lately been employed, we burn 450 bushels Pitts-
burgh coal per day, or, at 76 pounds to the bushel,
22} pounds per minute. The enginesare two 15-inch
cylinders, 43 feet stroke, cutting off at §, and making,
with 150 pounds pressure of steam, 25 revolutions per
minute. We use a jet of steam 3-16th of an inch in
diameter in each of the four flues, thus makinga very
strong draft. It has been ascertained by careful exper-
iments that about 465 cubic feet of heated products
result from the combustion of one pound of bitu-
minous coal, which, multiplied by 22} pounds of coal
per minute, gives 10,385 cubic feet, as the bulk of the
. products in one minute. In the sametimethe engine
: has received 800 cubic feet of steam, at a little less
i than 150 pounds pressure, which, expanded ten times,

iis 8,000 cubic feet of steam, at about 2200

These are the respective volumes, approximately,
thc gases varying from a temperature of 700° to 1,1000,
or about the point where they become luminous. Is
it not evident that near one-halfthe coal will continue
to be worse than wasted, requiring to be stowed, car-
ried, put into the fire, &c., untilaremedy is provided ?
But some one will say that this only takes place
where coal is pnot burned in the present approved
manner. But 8,000 cubic feet of steam, as above, is
equivalent to as many cubic inches of water, which
weighs 288 pounds. This, divided by 22}, gives
nearly 13 pounds of water evaporated by one pound
of coal, a very good result, and much greater than
could be expected from our old-fashioned apparatus.

Having satisfied myself where the coal went I
wished to remedy the evil. This seemed a more diffi-
cult task. Accident, however, gave me a hint that
made all plain. I wished to get some large articles
japanned, but the workman said his oven frame was
too weak to support them near the top, and that the
heat would not be great enough near the floor to har-
den the varnish, as the intensely-heated air always
ascended to the upper part of theoven. I understood
this before, and it now occurred to me that a boiler
could be constructed to take advantage of this princi-
ple differently from the usual manner. The idea was
to take the products of combustion from a furnace sit-
uated below the body of a boiler, up to the top of a
steam-generating chamber, where, spreading out
among finely-divided water surfaces, they would part
with their caloric, become heavier and descend, giving
place to hotter air from the fire, meeting continually
cooler surfaces, then leave the boiler where the feed
water enters. Thus the products of combustion would
leave the boiler when sufficiently reduced in tempera-
ture, and reach the outlet flue--exactly the reverse of
the usual plan of circulation—in which they are lastly
exposed to the hottest surfaces, and leave the boiler
with greater speed the more heat they contain. If a
boiler could be constructed to operate in this manner
Ithought the great problem would be solved, for by
this means we could have absolute control of the ca-
loric, it being only necessary to expose the products
to a sufficient cooling surfacein order to abstract it all.

I think I have designed such a boiler. Itis of the
water tube variety, and may be either upright or hori-
zontal ; to use the first is preferable. An upright
boiler of this form, twelve feet in diameter, with
2-inch tubes, four feet long, contains 4,000 square
feet of heating surface. A blast under the grate is
required. An upper flue is open when the fire is first
started, but closed when it burns clear, at which time
the lower one ig partially opened, in order to throttle
the exit of the gases and allow only fhe circulation
above described.
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Many advantages, not at first apparent, are found
to belong to this boiler. First, the grate surfaceneed
be no more than a tenth of what is usually allowed,
the blest enabling a much deeper fire to be used in
burning only one-half the coal now required for the
same amount of work. Second, the blast will per-
mit a much more perfect combustion to take place,
thus consuming every particle of the fuel, while the.
construction and position of the furnace will prevent
injury from the intense local heat. "hird, the heat
acting with the greatest energy near the surface of the
water will produce the steam where it will have the
least disturbing effect on the water. Fourth, the
heated gases can be made to pass through the finest
spaces without danger of spoiling the draft. Tifth,

the coal can be regularly fed into the furnace without ’
This, in connection with the -

letting in cold air.
intense combustion insured by the blast will almost
entirely prevent smoke, and tcnd to further economy.

Bixth, the chimney need not be near so large in'

diameter as at present, and only high cnough to carry
off the gases.
objectionable features. The most important is, per-
haps, the difficulty of managing an air-tight furnace.
Better firemen will undoubtedly be required. A
blast is inconvenient, but isindispensable. These ob-
jections, however, if the foregoing conclusions arc
sound, will sink into insignificance.

The main points to be settled are: First, is it true
that so great a loss occurs from the cause stated ?
Second, will the proposed circulation of the heated
products of combustion remove the evil? All else is
of minor consequence. These are questions of the
greatest importance to all who juse and are interested
in steam navigation, for itis justly conceded that if a
boiler can be oblained that will utilize all the caloric
produced in the furnace, steam will take the place of
gails on every sea, thus inaugurating a new era in

ocean navigation, and a profitable one to all connected |

therewith.

In this view of the matter, if the proposed change
offers a reasonable hope of success, it is well worthy
of consideration. I hope some of your many readers

will give an opinion of its merits, that we may arrive ,

nearer the truth, be the result favorable or unfavora-
ble to my invention. J. 8. CoLvin.
Allegheny City, Pa.
[As our correspondent has stated, thisis a most im-
portant question, but there are boilersinuse in which
the circulation of the heated products of combustion

and the feed water is effwcted in the manner proposed.

This is the case with the Dimpfel locomotive boiler.
It is true, as stuted, that the heated products of com-

bustion in steamboat boilers generally leave the top:

of the chimney at a very high temperature, thus in-
volving a great loss of heat. There is certainly wide
scope for improvement in steam boilers and furnaces
yet, so as to economize the heat.
suggested, this subject is far more worthy of atten-
tion than the expansion of steam, &c., as the loss of
heat in furnaces is usually much greater than in cylin-
ders. It must not be forgotten, however, that it is
only by fair experiments that the value of any boiler
can be determined.—Eps.

Hight of Vertical Jets of Water from Fire Engines,
or Fountains.

A body falling in vacuum from the force of the

earth’s attraction, falls 16 feet in the first second, and

at the erd of the second it is falling at the rate of 32

feet per second ; the velocity being constantly accel- :

erated. If a flume or tank of water is pierced at its
side, the water will issue with a velocity just equal to
the velocity which a Lody fallinug from the level of the
surface of the water would acquire when it recached
the level of the orifice. If the jetis turned vertically
upward it will rise in a vacuum just to the level of

the surface of the watcr ; but in the atmosphere the -

hight to which it rises is reduced by the resistance of
the air. Small jets are reduced in hight more than
large ones, and it is only by an elaborate series of ex-
periments that the ratio between the theoretical hight
of the jet due to its velocity, and the actual hight to
which it rises in the atmosphere, can be ascertained.
A German engineer has recently made such a series of
experiments, and we translate the following account
of them from Dingler’'s Polytechnic Journal :—

Until quite recently, the experiments made by the
French philosophers, Mariottcand Bossnt, over a hun-

On the other hand, the plan has few

And, as has been .

"dred years ago, have been the sole guide for deter-
-mining the hight of the jets of fountains or of fire
iengines. It is well known that the results obtained

from these experiments have been insufficient, owing .

partly to the small pressures or heads employed, and

,partly to the poor instruments of that time. It is,
therefore, of great importance to the scientific world
:that a comprehensive series of experiments have
- lately been made by a German engineer, Mr. Weis-
. bach.

The following tables give the result from experi-
ments made with two different mouthpieces. The
first mouthpiece was 4§ inches in diameter, 5} inches

{ long, and the convergence of its sides wae 53°.
: Il3¢{ul in feet, ight of jet in fegl. Dlead in Ieet. Hight of ’“2‘§,f(3tf{1

. The second mouthpiece was § inches diameter, 93
inches long.

Head in feet. Ilie/ht of jet in feet.|Head in feel. Hight of jel in fect.
N . 2,844133 30,338
[ 5,700
Oiiivinnninns . 8,559

12,0t 11,424

. 14,250

18...ceenens 17,082

21.. 19,845

24.. 22,560

27.. 25,218

30.......... .27,810

The following are some of the results arrived at by
M. Weisbach :—

1. The resistance of the air for small velocities of
discharge of from 5 to 25 feet, or for jets of from 1 to
10 feet hight, is so small that the hight of the jet can
be taken as equal to the hight corresponding to the
" velocity of discharge, without a perceptible error.

" 2. Under the same head or pressure the hight of
i the jet increases with the area or size of the orifice.
i The resistance of the air is smaller with thick than
iwith thin jets; in order to obtain a greater hight,
: therefore, not only a greater pressure but also a lar-

| ger orifice is required.

3. Under otherwise equal circumstances jets from
circular orifices reach higher than jets from square or
differently shaped orifices.

4. With equal velocity of discharge, and with the
same area of the orifice jets discharged without con-
traction rise higher than those with contraction.
The resistance of the airis greater with the former
than with the latter. Under otherwise equal circum-
“stances, and if the head or pressure is not very small,
jets from small conoidal or conical and internally-
rounded mouthpieces rise to a greater hight than
jets from orifices in a thin plate.
| 6. With jets discharged from orifices in a thin
plate, the coefficient, @, may be taken equal to 1, and :
the difference between j and k is perceptible only
when the velocity of discharge exceeds several feet.

6. The hight of the jet, 5, does not increase in
a simple ratio to the theoretical hight, &, corre-
sponding to the velocity ; if 2is not very large the
hight of the jet is approximately

i 3

= aFiae
where a b ¢ are coefficients, to be determined for
each orifice by experiment.

CALIFORNIA SULPHUR AND ALUM.—At Coso, Califor-
. nia, there is a peculiar volcanic district. There is no
'large district crater, but streams of sulphur pour
i forth from thousands of tubular openings. The sul-
' phur congeals and i3 found hard in several places.
'lAlum is also found in great abundance. It appears
i that as the sulphur congeals it throws out a coating
of alum. These sulphur springs cover about two
acres of ground. They are situated on the side of a
volcanic hill, about 300 feet above the level of the
plain, twenty miles south of Cuso, and fifteen miles
northeast of Little Owens’s Lake.

Six iminense mortars, cast at the Fort Pitt Foun-
dry, Pittsburgh, were shipped from Philadelphia for
the navy yard at Brooklyn. These mortarsare three!
feet seveninches in diameter, and four feet six inches |
in length, and will throw a bompshell thirteen

inches in diameter.  T'lLeir weight is nearly two tuns.
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Perennial Cotton.

R. C. Eendall, E¢q., of Maryland, has been making
great efforts for some time to introduce into the mid-
dle and perhaps other portions of the northern
States of this country the cultivation of tree cotton.
The cotton plant is divided by scme naturalists into
three species, by others into thirteen, and by others
the several varieties are grouped into a single species.
The species, whether one or many, areincluded in the
genus gossypium, and they are generally classified in
three divisions, herbaceous, shrub and tree cotton.
That cultivated in the United States is the herbaceous,
though even this forms a perfect woody fibre. It is
in fact a little tree which dies in the fall or is killed
by the winter. The shrub cotton resembles a cur-
rant bush in size, and the tree cotton grows to the
hight of 15 or 20 feet, living 8 or 10 years.

Mr. Kendall says that the tree cotton produces the
best quality of any and three or four times the quan-
tity to the acre of any other variety. He thinks also
that it will grow in any latitude south of New York,
and perhaps much farther north. He has issued a
pamphlet on the subject, which is publiched by Mapes
& Lockwood, 23 Courtland street New York. We
make the following extracts :—

MR. KENDALL'S FIRST SIGHT OF THE COTTON TREB.

Several years ago, while an employ¢ in the Patent Of-
fice, I received and accepted a tempting offer from a Chili-
an gentleman of wealth, Scnor Alsogara, to conduct cer-
tain matters on his estates. One holiday morning, not very
long after my arrival at my temporary South American
home, I set out on horseback along the course of a modest
little river, called the Chipura, and forming the boundary
between semi-civilization, and the territory of the Ypurian
savages. Resolved to explore as much of my patron’s do-
main as the brief May day would allow,I pushed briskly
forward over the already frozen :ruund. covered fetlock
deep with newly fallen snow, ful'fowing the windings of
the stream, whose ledgy banks of dark rock, generally
thrust back, as it were, by alluvial bottoms from one to
three hundred yards distant, indicated that the Chipura
had one day been a river of tentimesits present volume.
After a ride of some two hours, in doublingan abrupt turn
where the rocks approached very near the water, I came
suddenly into full view of an object some two hundred
yards distant, which presented the most magnificent spec-
tacle I hadever seen—a perfect cone, or pyramid of pure,
brilliant snow, elevated atits base perhaps seven feet
from the ground, upon a shaft of whitish bronze; the
whole structure cut clear and sharp against the dark wall
of rockin the back ground. I had in northern countries,
after a calm fall of snow, seen many a white pyramid,
having an internal structure of pine or spruce, but know-
ing thatin the present instance the snow hadfallen during
a violent gale, and observing that none of the pincs about
me bore any traces of it upon their branches, Irode for-
ward in semi-bewilderment, to investigate the phenome-
non.

It resolved itself, as I drew near, into a most perfect
specimen of the Fossypium Arboreum, the perenmal cot-
ton tree. Its foliage had long been shed, but the pods re-
mained, having fully burst, and turned out their spotless
samples in almost perfect roses, covering the entire struc-
ture with a dense mass of spotless, glossy cotton. I had
often seen and examined indefferent specimens of the per-
ennial cotton shrub, but I had never seen anything even
approaching in perfectinn that solitary tree.

The remainder of that, and many a saint day there-
after, was devoted to intimate companionship with, and
diligent study of the habits, peculiarities and general

, economy of the beautiful solifaire of the Chipura.

WIIERE IT WILL GROW.

Certain it is, however, that I found the finest specimens
of the tree, bearing cotton of the longest staple and whit-
est, finest fiber, in a region where the snow lies three
months out of the twelve ; where the "vicissitudes of cli-
mate are greater than they are in New England; and
where not only the natives, but the furred animals, some-
times freeze to death. On the Atlantic side, the Gossy-
pium Arboreum grows spontaneously and entirely hardy,
as high as the parallel of 42°. That the tree readily adapts
itselt to all reasonable and very many unreasonable condi-
tions of soil and climate. is conclusively proven by the fact
of my having tound it growing bravely at an altitude very
nearly approaching the snow-line, on the eastern slupe of
the Bolivian Andes. in a soil as red with peroxide of iron
as a well-burnt brick, and almost as hard. In the Desert
of Alcamaya, I found it growing most determinedlyin a
bed of volcanic scoria, where never a drop of rain falls.
In the vicinity of Arica and Tacna, in Peru, it thrives and
produces cotton, growing in a waste of arid, burning sand.
In the delta of the Guayaquil, it flourishes in an cternal
quagmire ; and on the eastern slopc of San Gauy it clings
to the bare calcareons rock, and lives. Everywhere in the
low countries ot the tropical regions, both the tree and
staple degenerate ; the former, in all cases, into a shrub,
of from nine to twelve years duration; the latter always
into a coarser, shorter, and under many conditions, into a
meterial of no commercial value. In Peru,however, there
are a few localitics in which the tree cotton grows spon-
taneously, giving hetter results than shown by the general
rule in a similar climate. In the valley of the Chira, lati-
tude of 3° south, there has been, ever since 1831, an an-
nual produce of perennial cotton, of six thousand bales, of
one hundred and fifty pounds each, mostly of spontaneous
growth; and any time during the past gix years, worth in
the port of Daita,whence it is shipped to England, sixteen
dollars per hundred pounds—evidence conclnsive that it is
better than the best Louisiana.

Or 17,316 persons employed in the construction o
the Roman railways, 6,781 are women, who assist the
masons.
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The Preservation of Stome.
[From the Chemical News.]

Noone who has critically examined the various
projects for hardening and protecting stone, which
have during the last few ycars been made public, can
have failed to remark the great importance which,
in the majority of instances, is attached to the action
of silica. Thus in reviewing the processcssubmitted
to the Decay of Stone Committee, among the eleven

conditions of employment. Advantage is taken of
the mutual decomposition cxerted between certain
silicious compounds applied, and the materials con-
stituting the building stone itself ; or, otherwise,
systems are founded upon the production of com-
pounds from an alkalinesilicate, and a soluble earthy
salt successively applied. The known properties of
silica and of the class of silicates have, no doubt,
powerfully contributed to the formation and estab-
lishment of thisopinion. 'The facility and cheapness
with which they can be manufactured on the large
scale, their inalterability under trying atmospheric
influences, their all but complete indifference to
energetic chemical reagents—all point to silica as the
one fit material upon which theingenuity and experi-
mental resources of our chemists and practical men
may be expended with the greatest promise of success.
Let only a sufficient amount of silica be compelled to
enter and occupy the pores of the stone and incrust
all the exposed surfaces; let it be employed in a
state of hydration or other suitable form in which it
may gradually combine with the earthy constituents
it there, meets, and with its action unfecttered by sa-
line impurities the presence of which tend often to
interfere mechanically with its successful employment
and the strong presumption is that the Houses of
Parliament will endure, so far as the stone is con-
cerned, as long as the Pyramids.

The difficulty which besets many of the processes
of silification is, that along with the needful silica, so
much superfluous, and indced, injurious matter is
introduced that the valuable qualities of the silicaare
in a great measure counteracted ; the disintegration
of the stone sometimes caused actually by the efflo-
rescence of these extraneous substances, and the po-
rous character neccssarily induced as the consequence
of the gradual removal of the soluble salts in jux-
taposition with the silica, almost undoing the bind-
ing and hardening action of this valuable material.
From this train of reasoning, it became evident that
if bydrated silica could but be deposited in the pores
of a limestone or a dolomite, without the assistance
of potash or soda as a vehicle, and there be lcft slow-
ly to enter into a chemieal union with the earthy
bascs of the stone, its action commencing unimpaired
by the presence of extraneous salts, and its future
efficacy undiminished by the progress of their re-
moval—that if this could be accomplished there
would be a far greater chance of ultimate success
than has been offered by any plan yet made public.

It is well known that silica can, by appropriate
means, be obtained in the form of a puro aqueous so-
lution, and it was to this liquid that we accordingly
directed our attention. This solution can be made in
several ways :—

1. By diersolving sulphide of silicium in water,
when sulphureted hydrogen is given off, and the
silica remains completely dissol ved, and in such quan-
tity that the liquid gelatinizes when an attempt is
made to evaporate it.

2. By precipitating silica in the gelatinous state
from analkaline silicate, by means of acetic or other
weak acid, and after well washing, heating it for
some time under pressure, with a small quantity of
waterin a closed vessel. A liquid is thus obtained
which gelatinizes on addition of a saline solution.

3. By passing gaseous fluoride of silicium over crys-
tallized boracic acid, and separating the hydrofluoric
and boracic acids by digestion with a large excess of
ammonia, a hydrate of silica remains, which, when
well washed from the above acids, is very soluble in
water. This solution gives no precipitate when
boiled, butleavessilica as an insoluble powder on
evaporation.

4. By the beautiful method recently pointed out by
Professor Graham, in which advantage is taken of
the new means of separating bodies by dialysis. A so-

:for some days, but it ultimately gelatinizes.
proposals which have already been under considera- !

tion, no less‘ than se‘ven depend for their eﬁicfacy | the aqueous solution of silica,
upon the action of this very substance under various ;

lution of silicate of soda, supersaturated with hydro-
chloric acid, is placed on one side of a parchment pa-
per septum, pure water being on the other side; in a

few days the hydrochloric acid and chloride of sodium -

will be found to have completely passed through the
diaphragm, leaving the silica in aqueons solution,
and so pure that acid nitrate of silver fails to detect
chlorine in the liquid. This solution remains fluid
We
have generally adopted this last plan of preparing
although a stronger
solution is obtained by the method first given.

When a pure aqueous solution of silicic acid pre-
pared as above is allowed to soak into tlie pores of
chalk or dolomite, a process of hardening rapidly oc-
curs, which goes on increasing for several days, whilst
owing to its considerable depth of penetration, and
to there being no soluble or efflorescent compounds
to be removed, there is every probability that this
hard silicious impregnation will afford permancnt
protection to the stone. We are now actively en-
gaged in investigating the nature of the action which
takes place, and already several curious and import-
ant results have been made out, from which we are
led to anticipate that our experiments will ultimately
be rewarded with complete success.

The Constitution of the Bun.

Further researches in the spectrum of artificial
lights are showing that MM. Bunsen and Kirchoff
were too hasty in their conclusions in regard to the
substances which enter into the composition of the
sun. Itis found that the bright lines in the spec-
trum of a burning body vary with the temperature of
the flame in which the body is burned. Professor
Frankland, ina letter to Dr. Tyndall, published in
the last number of the Philosophical Magazine, says :—

I have just made some further experiments on the lith-
jum spectrum, and they conclusively prove that the ap-
pearance of the blue line entirely depends upon tempera- i
ture. The spectrum of chloride ot lithium ignited in a Bun- !
sen’s burner flame does not disclose the faintesttrace of
the blue line.” Replace the Bunsen’s burner by a jet of
hydrogen—the temperature of which is higher than that
vl the Bunsen's burner—and the blue line appears, faint,
it is true, but sharp and quite unmistakable. If oxygen
be now slowly turned into the jet, the brilliancy of the
blue line increases until the temperature of the flame rises
high enongh to fuse the platinum, and thusputs an end to
the experiment.

As the lines of specira vary with the temperature of
the burning bodies, and as the temperature of the
sun is very much higher than any which we can pro-
duce, it is impossible to tell what substances do pro-
duce the lines of the solar spectrum. '

The Life Work of Agassiz.

Professor Agassiz, in anarticle in the Atlantic Monthly,
makes the following statement of the result of his
life's study :—

The edacation of a naturalist, now, consists chiefly in
learning how to compare. If he have any power of gen-
eralization, when he has collected his facts, this habit of
mental comparison will lead him up to principles, to the
great laws of combination. Itmustnotdiscourage us that
the process is a slow and laborious one, and the results of
one lifetime after all verysmall. It might seem invidious,
were I to show here how small is the sum total of the
work accomplished even by the great exceptional men,
whose names are known throughout the civilized world.
But I may at least be permitted to speak of my own efforts,
and to sum up in the fewest words the result of my life’s
work. I have devoted my whole life to the study of na-
ture, and yet a single sentence may expressall that I have
done. I have shown that there is a correspondence be-
tween the succession of fishes in geological times and the
different stages of their growth in the egg—thisis all. It'
chanced to be a result that was found to apf)!y to other
groups and has led to other conclusions of a like nature.
But, such as it is, it has been reached by this system of
comparison, which, though I speak of it now in its appli-
cation to the study of natural history, is equally import-
ant in every other branch of kouwledge.

NEeW DiscOVERY BY SPECTRAL ANALYSIS.—It is stated
in all the works on chemistry that the blue flame of a
candle, alcohol, illuminating gas, paper, &c., is caused
by the burning of the oxide of carbon; but Mr.
Moren in a letter to the Abbé Moigno, editor of Cosmos,
says that it is due to the combustion of the protocar-
bide of hydrogen. He remarks :—¢ Spectral analysis
proves this in an incontestible manner.’’

PaTeENT FOR TurRNING IRREGULAR FORMB.—AS sev-
cral. correspondents have recently made inquiries as
to the period when the extended patentof the in-
genious Thomas Blanchard, of Boston, expires, we
answer, for all concerned, that it was extended for
fourteen years by special act of Congress, January

] tion of coal.

Baving in Gas Bills,

It has long been known that the light of illuminat-
ing gas may be considerably increaged by mixing with
the gas the vapor of naphtha, one of the volatile
hydrocarbons resulting from the destructive distilla-
As this vapor condenses at low temper-
atures it cannot be carried through pipes from the gas
works, but must be mixed with the gasin the vicinity of
the burner. It will be remembered that we recently
illustrated an invention tor which a patent is held by
the Carbonized Gas Company, 4764 Broadway, in this
city, by which the reservoir of naphtha is introduced
into the midst of the chandeclier.

In the last number of the Chemical News we find the
report of W. Haywood, the enginecr for the Commis-
sioners of Sewers, of an experiment made in London
to test the advantage of applying this mode of increas-
ing light to the strect lanterns. Moorgate street was
selected for the cxperiment. Six lanterns on one side
were provided with the common batswing burners,
burning 5 cubic feet of gas per hour, and six upon the
other side of the street were fitted with 2} feet burners
and with reservoirs of naphtha. ‘I'heexperiment lasted
30days. The District Inspector of the Commission,
who saw the lights nightly, reports his opinion that
the light on both sides was perfectly equal. Mr. Hay-
wood thinks that the light from the 2} feet burners
was inferior, though very slightly so, to that from the
5 feet burners. He comes to the conclusion that about
3 feet of the carbonized gas is about equal to 6 feet
not carbonized. Asthe naphtha will not evaporate in
cold weather, the apparatus will not operate out of
doors in the winter, but Mr. Haywood thinks that it
will save at least $5 to cach strect lantern duringthe
summer months.

Some Facts in Relation to Light.

It has long been suppoged that the chemical effect
of light was confined to those rays which are refracted
most—the violet end of the spectrum. At the last
meeting of the American Photographical Bociety, the
President, Professor Draper, remarked in the course
of a discussion :— It is a well established fact that
all parts of the solar spectrum have an action on the
photographic plate.”” And he exhibited a daguerreo-
type plate on which was an image of the spectrum
complete in all its points. The action of the red and
yellow, however, seemed to be of a reversed order
from that of the indigo. The daguerreotype was ono
of two made in 184l ; its mate was presented to Sir

"1 John Herschel.

In the Paris correspondence of the Photographic News
we find the following statement :—

M. Baudrimont gives, as the result of his researches
upon the chemical action of solar light, that—contrary to

:the opinion generally entertained—chemical rays exist

throughout the whole extent of the solar spectrum. The
facts observed also lead to the belief, that each species of
colored light possesses a specialaction,and thateach may
be completely inert with regard to certain matters; but,
on the contrary, very energetic with respect to others.
Another series of experiments enables M. Baudrimont to
establish the influence of the various colors of the spec-
trum upon the development of vegetation. Thus, forin-
stance,no colored 1i§ht permits vegetables to go through
all the phases of their evolutions; none of them have
flowered or fructified. Violet colored lightis positively
injurious to plants: they absolutely require white light.

Power OF A Horse's SceNT.—A correspondent of
the Homestead says :—* There is one perception that a
horse possesses, that but little attention has been
paid to, and that is the power of scent. With some
horses it is as acute as with the dog, and for the beae-
fit of those who have to drive nights, such as physi-
cians and others, this knowledge is invaluable. I
never knew it to fail, and I have ridden hundreds
of miles dark nights; and, in consideration of this
power of scent, this i8 my simple advice: never
check your horse at nights, but give him a free head,
and you may rest assured that he will never get off
the road, and will carry you expeditiously and safe.
In regard to the power of scent in a horse, I once
knew one of a pair that was stolen, and recovered
maioly by the track being made out by his mate, and
that after he had been absent six or eight hours."

Tue California Farmer states that the cultivation of
beet-root sugar has been successfully tried in Califor-
nia. Large quantities of such sugar are now annual-
ly imported from France, but it is believed that the
climate of California is well adapted for the sugar

20, 1848, and will therefore expire January 20, 1862.
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beet, and that it may be cultivated with profit.
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An Improved Washing Machine and Wringer.

Clean clothing is almost as essential to the health
of man as fresh air, good food and water. The sani-
tary condition of our soldiers is justly occupying a
great deal of public attention, and we have heard it
asserted on several occasions by persons who had re-
cently visited the camps on the Potomac, that efficient,
simple and durable washing machines would be among
the most beneficial appliances that could be supplied
to our armies. We have no doubt of the correctness
of such statements, because all history is conclusive
respecting the evils resulting from unclean clothing
in hospitals and among
seldiers on ¢ the tented
field.”” In the early part
of the Crimean war the
English hospitals became
pest-houses of disease.—
Simple woundsfestered and
became fatal, and onc of
the gread sources of this
arose from filthy garments
and bed-clothing, owing
to the inefficient facilities
forwashing them. It was
the same in the hospitals
at St. Louis until recently,
as we have been assured
by a resident of that city.
It is also well known that
soldiers in camp are very
much subject to cutaneous
diseases which arc in a
great measure thus causcdf

The common mode o.
washing clothes in the ar-
my by rubbing and scrub-
bing is a clumsy, tedious
and expensive operation ;
thereforegood washing ma-
chines for army purposes
must be beneficial agencies.
The accompanying engrav-
ing illustrates a simple,
strong and durable ma-
chine for this purpose, as
well as for the common
purposes for which such
machines are required. It
is represented open to show
the interior, and it con-
sists of an outer box, A,
resemblinga common fam-
ily refrigerator. It is lined
inside with zinc and is
water-tight. B represents
a hexagonal hollow box
perforated with holes and
fluted inside, as shown by
its lid, D. This box holds
the clothes, it is hung on
journals, has a loose fluted
roller, C, rolling with the
clothes inside, and it is ro-
tated by the crank handle
of the fly-wheel through
the gear wheels, EF, so
as to dash among the suds
that are placed in the outer
box. Gisa clothes wringer
composed of two accommo-
dating pressure rollers covered with india rubber.
When the clothcs a1'c washed in the hollow hexagonal
box, B, they arc placed, piece after picce, betwcen
these rollers, and by turning the handle, the clothes
are carried through, the water pressed out of them,
and they drop into a basket situated underncath.

A certain quantity of hot suds is poured into the
outer box, then some of the batch of clothes to be
washed are placed in the box, B ; then the loosc fluted
roller, C, is put in, and afterward the rest of the
clothes, leaving the roller in the middle of them. The
lid of the hexagonal box is then shut down and fast-
ened with a bolt, and aleo the lid of the outer box
which has a deep rim uponit. The box inside is then
rotated by the fly-wheel handle for about from fifteen
to twenty minutes, which is about a sufficient length
of time for washing a batch of colored clothes requir-
ing oixlx one course of suds, The form of the box

makes the clothes roll over and drop down from one
side to another, as it rotates, similar in its action to
the old dash wheel, while the roller exerts a gentle
padding action, squecezing the dirt through the perfor-
ations of the box.

Such is a description of the construction, arrange-
ment and operations of this washing machine. We
have examined several in operation at No. 111 East
Houston street, this city, where they are made of va-
rious sizes. A No. 4 machine, which is about 3} feet

long and 2 teet deep, js capable of washing 47 sol-|,

diers’ shirts in fiftcen minutes, and 76 white cotton or

SMITH'S WASHING MACHINE AND WRINGER.

linen shirts in twenty minutes. White linen articles
require two waters in order to cleanse them thoroughly.
After passing through the suds they are rinsed with
cold water, in the same way they have been dashed in
the suds. In hospitals, regiments, or any institution
where a great many clothes have to be washed, one
machine should be used for washing and another for
rinsing. Blankets and pantaloons should be washed
nearly as often as shirts. These machines may be
heated with steam, or when this cannot be obtained,
hot suds boiled in a kettle and poured in will answer
just as well. The price of these machines complete,
with wringer, ranges from $20 t0 $100, according to
size and style of finish. They can be driven by hand,
or by horse, water or steam power.

The patentee is H. E. Smith, from whom further in-
formation may be obtained at 111 East Houston street,
New York, or by mail.
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‘efficacious in cases of consumption.

Rolling Gun Barrels.

On page 872 of our last volume (V. new series) we
illustrated the method of rolling gun barrels for
which a patent had been granted to W. H Burton,
formerly of Harper's Ferry. Wehave received two
communications claiming the invention as English.
One says it wasinvented by Henry Osborn,of Bordsley,
near Birmingham, in 1817, and the other that it was
invented by a Mr. Russel, of the same place. Proba-
bly they are right.

Another correspondent—Mr. William 8. Hudson—
says “the rollers used at the Springfield Armo-
ry are of English man-
ufacture. They have two
gets, and one of these was
recently imported from
Epgland. Idonot know
why they were imported,
as I have no doubt they
could be made here.'’
—Our correspondent is
right ; such rollers can be
made here, we believe,
as well as in Europe.

— i

LARGE PrOFITS ON SKALL
PATENTS.—A  ValvasLE
SeriNc.—In 1858, E. F.
Jones (colonel of the re-
nowned Massachusetts
Sixth Regiment which
was assailed by the mob
while passing through
Baltimore last April) ob-
tained a patent for secur-
ing the glass chimneys
of coal-oil and other
lamps by a small bent
flat spring, as a substi-
tute for thc old screw
fastener, and since then
the little spring has been
pouring forth a perfect
stream of gold to the
inventor. Mr. Edward
Miller, manufacturer of
lamps, burners, &c., Mer-
iden, Conn., has infor-
med us that he alone pays
the patentee $300 per
month for the license to
apply this simple spring
fastenerto the lamp burn-
ers which he makes, and
there is another firm in
Boston that pays an equal
sum for a similar privi-
legze. Mr. Miller makes
about 200 dozen burners
per day ; there are other
manufacturers who make
upon a smaller scale, and
pay proportionally for
their licenses.

——— e

Tre LonpoN TUNDER-
GROUND RarLway.—The
London Engineer says :—
From Paddington to Vic-
toria street station the
line is 3} miles long, hav-
ing stationsat Paddington, Edgwareroad, Baker strect,
Portland road, Euston square, King’s cross and Victo-
ria street. From west to cast the averageslope down-
ward of the whole lineis about 1 foot in 300 feet, though,
afterentering the city, it again rises, but there is no
steepergradicnt than 1 in 100. Itsgreatest curveis of
200yards radius, and its greatest depth from the ground
above to the rails is 64 fect ; and there are not more
than 1,200 yards of straight line throughout. The
span of the arch of the tunnel is 28} fcet, its form is
clliptical, and its hight 17 fcet, except in the parts
where there is great superincumbent pressure, when
the form of the arch is altered to give it greater
strength, and to take the crown to ahight of 19 fect.

OarBONATE of lead (a poison) is, it is now asserted,
Workers in lead,

we are told, are never consumptive.
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