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Solid Fromr Floating on.lMlolten Iren,

MEessrs. Eprrersi—In No. 16 of the current vol-
uwe vou give an explanation ol the reason why
golid iron floats on molten iron. You say that iron,
tike woter, in changing from a liquid to a solid state,
expands. It thls beso, why is it that 2!l patterna for
castings are moade one-eighth of an inch to the foot
larger than the casting is required to be? Surely,
when the moltea irouis poured into the mold it is
fllled ecmpletely full, and by taking the caps off from
any flask, you will see that the iron, in cooling, has
shrank away from the sand one-eighth of an inch to
the r00; in every direction, This being ths case, a
cubio feot of molten iron sheuld be lighter than a
cubic foot of selld iron. You say the reason why a
patieru must be mads larger than the desired casting
1s that the iros hardens while it is very hot, and then
In eooling, ebricks. How do you reconcile this?
Does noet the fron eccupy less spacs when hard and
cold tham the molten iron did? isirca when it is
cooling not passing from a ligaid to a solid state?
aDd i3 it then boh shrinking and expanding at the
game iime ? Moes iron continue to exps nd so long as
its temperature of the mass is falling ? if not, at what
point ia it the laryest? Or, on the other band, ifit
shrinks, at what pointis it the smallest? By an-
swering through the columns of your valuabis paper,
you will oplige your Canadian readers.

N. C. B.

Coaticook, Aprii 8, 1865.

[1t seews, in this case, that a few of onr readers
have faied to spprehesd our meaving. Let us try
again. Buppose-that we have cast iron at a tem-
perature of 2200°, and now pour it into a mold. It
will begin to cool and will shriok in bulk, as may be
geen t§ the surface of that in 1he gate seltling. It
will continze to contract until it reaches the lempera~
ture of solidificatien, about 1700°. Ft now changes
from the liguid to the sclid state, and in undergeing
this chapge. it expunds, Any fouuderymoen may
Observe this expaunsion in the case of a casting
which hes a large sprue In proportion to its bulk, o
tbat the wmetal will continue liquig in the gate—as
the surface of the met. lin the gate will rise at the
{pstant ot solidification. Now we have the mold
flled with selid cast iron of just the same 8ize as the
pattern, but this iron {s at a temperature of some
1760%, and we let it cool dowu to a temperature of
70°. In this cooling, it shrizks about one-eighth of
an inch to the foot; bence the necessity of making
the pattern larger than the castlag. Bat this con-
traction Is ngt equa: to the expansiom which takes
place in the chapge from the liguid to the eolid state.
The pattern must be made larger because it is made
for solld hot ivon.—Eps.

A Ooir and Feather in Vacuo.

MEssre. Ep110Rs:—1 have noiiced in your valuable
paper, under the head of *Notes and Querles,” In
gpswer to L. 8. B., of 8. C., a statement that is
exactly the reverse of that which I had supposed
was correct. You say, a plece of metal will weigh
more thana feather in vacuo. Neil Arnotl, M. D, in
his ¢ Elememwts of Physics,” Vol. 1., page 346, says:
“ Asmall weighing Leaw, having attacked to its
oppesite ends pieces of cork avd lead which equl-
poise in the air, if placed under the receive: ol an air
vump quickly exhibits the cork preporderating.”
AgT Lave po mears of trying the experiment I can-
not demonstrate the facl, Cau yon give me the
philosopby ef it ? Jas. 8. CONANRT.

Joppa Village, April 13th, 1866.

[The correspordent 1o whom we replied, had an
idea tuat the a'traetiou of the earth is magnetism,
ard in preof ef bis tl:cory he stated that a coin and
a featber, if weigheda in a vacuumw, would have pre-
cisely the same weight, though in the air the coio,
of course, would te heaviee. In the cass of a feather
and piece of metal, which are of equal welght in the
atmosphere, the one havieg the 1:rgest volume is of
course buoyed up more in the air, and on removing
the buoylng fluid that ene wiil preponderate.—EDs.
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1t takes no more power in one case than In the other.
His idea is this : Witha perpandicular pipa tweaty
feet long, with the lower end immersed in water, and
connected with a pump at the upper end, it takes
no mora power to work the last stroke before water
strikes the piston of the pump, than it does at the

Hardening Dies,

MEessgs. EDpiTorg:—Please inform me the way to
temper a steel di2 g0 it will not crack off at the edge
in tempering. The dies are abouttwo and a baif
inches in diameter, one inch thick, w.th the edges
turned to one-eighth of an inch thick. I have had
edges to fy hal¢ off sometimes, and some never crack first cne, when the water begins to rise. I would
at all, State whether I should have & composition to jnqulre how many degrees of heat an oven must be
temper lu. JaMEs AYARS. | to bake bread? I would like to know if It has to be

[The reason that a great many dies crack in bard- ‘hotter than saturated steam at 30 pounds pressare ?
ening 19, that they are hammered too much. Aprac- Issuperheated steam hotter at 30 pounds pressure
tice 13 gainiog ground daily among our best machin- than saturated?
ists, of making dies directly from the bar or plate, | I bhave found by experience that a steam pipe cov-
where the size permits, without forging them at 2ll. ' ered 30 as te exclude the air, will rust through from
Dies so made are invariably safer in hardeniog than ' the ountside in from three to six months, according L5
when hamuered, and they last quite as well. Steel the thickness of the pipe. A two and a halt fach
that is hammered, 18, in most cases, of unequal den- pipe, laid under ground in a wooden box, packed
sity, 0 that the expansion and contraction in hard-; with fine charcoal. was completely honey-comboed in
ening is likely to destroy work. The twist (rills of one winter—length of pipe 30 feet. Why isit?
which so mauy are sold, are never hammered at all. i H. P. W.
apd the mapufacturers agsure us that they never lose ; TLawrence, Mass., April 8, 1866.
one Ly springiog or breaking in temperiog. COmpO-| [t takes just twice the power to ralse a given
sitions, or bathe, as they are sometimes calied, May | q,anty0 of water 20 feet that it does to ralseit 10
be of use in many cases, but cold waier i_s as goo d as éfeet‘ The temperature for baking bread, we believe,
anything for geveral work. Cyanide ot potassium, |igahout 220°. The temperaturc of saturated steam
strewed cver the die when hot, and the same plunged | ¢ 4 pounds pressure is 274°; that of superheated
into water, will give a superior bardness t0a dl6.— ' yann a¢ the same pressure, is higher. Iron rustsin

Eps.

Watger Wheels for the South.

Mrssrs., EpiTors:—We have been favored several
times by your Kiodness in {arnishing information on
machinery, the address of manufacturers, etc ,etc.,
and we feel much obliged by your attentions. Our
Soattera country is much in waat of all descriptions
of iabor-saving apparatus, all usefsl inventions, eic.

Just at present we bave pressing demands for a
superior kind of patent cast-iron horizontal water
wheel; one tbat possesses a concentration of power
at the same time it economizes tue supply of water;
and is, withal, of cheap and simple structure.

We are not familiar with the merits of the several
kinds heretofore used, known as the Jonval, turbine,
Tuttle, Stephenson, aod others, but believe there are
gome which as2 highly commended as certainly su-
perior to zall these, and are of comparative late
introduction.

Will yon he pleased to inform uc in :particular on
the matter and give us the address of propristors and
manutacturers, i not ivconvenient to you. The
vravch of busipess espeeially under my charee here
is that of machiaery, ete. W. G. ATRKINSON

Richmond, Va., Anril 10, 1866.

[There is a great difference of opinion among prac-

ent kind of wheele. We will not undertaks to decide
the matter, but would advise the different mauufac-
turers to send to our correspordent ssch facts and
figures a3 will enable him to decide the question for
himszelt.—~EDps.

‘The Lomg and the Short of it.

Messrs. Ep1tons :—In your last issue in your ¢ An-
gwera to Correspondenis,” you say that a long screw-
driver gives no more power than a short one if the
handle i3 no larger. For the sake of agprentices who
can start a screw with the former which they canuot
with the latter, allow me to explain what I melieve
to be the true principle ofthe ‘“‘power.” It is simply
this: the depth of the slot allows them to sligbtly
lean the driver, thus obtaining a longer lever with
the longer driver. G. D. M.

Farmington, Me., April 13, 18686.

[Screws are ot got out by pryisg on them with a
lever. Ifour correspondent will take a ecrewdriver
a footlong and anothei one six inches, with the same
handle 0p each, he will do just as mnch work with
one as with the other.—Enps.

Several Qucostions.

Messss, Eprrors:—Will you please apswer the
followisg questions through the medicm of yeur
valuable paper? Will it require more pover to raise
water to a pump which is twebty feet bigher than the
tountain, than it will (0 one that ig only ten, except
what is required to overcome the additional {riction
of the water in the pipe? A man who puts in a good
many pumps, I8 a good mechanic, and reads the

REIENMFIC AMERICAN, tries to make me believe tha
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tieal men in regard to therelative merits of the differ- |

moist air more readily than in dry air.—EDs.

Taps.

Mzssrs. Epirors :—This 13 the second leiter I
have written on the same subject—namely, taps.
The first letter I sent you was not published, and it
'is probable this one will share the same fate. That
{ makes no difference with me, however; your paper
is worth to me allI pay for it and more bDegides.
Thereis one thing sure—the apprentice i3 in a fair
way to gaia the desired information on the tap ques-
tion. Your comespondeant, M. N., in the SciENTIFIC
AMERICAN of April 14th, throws no new light on the
gabject, if we except the taps beiog larger where it
first enters the hole, which is a detriment in mavy
cased. For instance, it will not start nearly so well ;
especially in cast iron. I would also ask M. N. how
many taps in geperal are nsed in a machine, for
there is a strong probability that the appreatice
mentioned was not an apprentice to a bolt inalker.
M. N.’s theory of turning the tap larger whers it first
i enters, apd then filing it off tapering, which makesa
!wider cutting edge at the start, equalizing the cut-
| tng and stralo, is rigbt, but taps have been made
thus for years where I work., But can you always
get ove made in that way out of a hole? Tor i-
stance, in tapping a casiing, instead of a nut, M. N.
will find his tap not always come out the same road
it west in, especially whea bolt makers have eroand
it.  Yours, P. McCORMICK,

Newark. N. J., April 13, 1866.

[We admire our correspondent’s perseverance anil
apirit in writing again, and coincide with his views
in general. Tie question of taps, and thelr adapta:
ticn "o lifferent works is a wide one, and not to be
gettied 1n oue or two lettcrs to an editor, er one or
tivo answers to correspoodents. Comparatively few
taps are used in machices, and when it comes to
runaing down a tap 1} inches in diameter in cast
iron, and 1} in wrougbt iron (as is daily doue cn
marine work) it is a matter of some consideration
whetber it cuts and clears. Many persons will say
that a tap must never be turned back, as it breaks
the teetb. So it does, if they are not made right, but
how i one to get a full or a fair thread withour doing
30? As we stated first, tools that will cat lilte razors
are easy to make, but those that are duranle and
con‘orm to circumstances, are the most satisfactory.
—Eba3.

Popular Remedies for Disease,

Messrs.—EpITORS: —AS the cholera is anticipated
here this summer, it is of the greatest importance
that any preventive or cure should be made known
to the public. An old gentieman who has attended
a great mamy persons sick with the cholera, and who
in his business uses the cyanide of potaszsium, the
air in the room in which he works beiog at all times
thick with the fumes or evaporations from it, state3
that if it had not been for the cyauvide of potassium,
Lie would have died long ago of the cholera, and
that he is of theopinion that it can be used to great
advantage as a preventive and cure. Will you
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please state through tne columns of the SCIENTIFIO
AMERICAN your views on the subject ?
CrARLES A. GARDINER.

New York City, April 16, 1866.

[The science ot therapeutics—the effect of medi-
cines on diseases—is one ot the most difficult prob-
lems that has ever been undertaken by the human
mind. Constitutions differ; what will cure one man
will kill another, and very frequently people r ecover
in spite of medicines, insteal of in consequerce of
them. 1Itis ovnly by the method pursued by Lewis,
Velpeau, and other modern investigators, that any
truths in regard to the effect of medicines can be es
tablished. They take large numbers of cases, divide
them fairly in two equal portions, treat one-half with
the proposed remedy, and leave th2 other half with-
out treatment, and carefully record the result. We
attach no weight whatever to the loose and careless
method which usually prevails in observing the effect
of medicine on disease. 1In this case it is our opin-
ion that the man wonld not have had the cholera,
had there been no fumes of the cyanide of potassinm
around him. There are several persons in this city
who are not in the habit of breathing those particu-
lar fumes, and who have, notwithstanding, escaped
the cholera.—Eps.

Hot and Cold Solutions.

ME&SrS. ED1TORs :—In the SCIENTIFIC AMERICAN of
April 7th, your correspondent ““F. T. E ” asks the
question: * Why dces salt not dissolve in hot water
in larger quantities than in cold?’ He adds: “All
otker soluble substances dissolve more readily in
warm than in cold water.” “F. T. E.” is mistaken in
this last statement. Abouttwice as machlime may be
dissolved in water at the freezing point, than at the
bo:ling peint. May it not be because the lime expands
more with a given amount of heat than the water?
In this case the pariicles of lime would be forced
further apart by heat than the particles of water, and
cold water would dissolve more than hot.

In your article headed ‘‘ Solid floating on molten
iron,” yeu say that Dr. Rowell has ohserved that
zeveral ether subst nces besidesdron expand in golid-
ifying, and you mention lead as one of them. I have
tried the experiment according to your directions,
and think that it is a mistake. The lead floated, it
is true, but; it seemed to sink a litle welow the sur-
face of the melted lead. I think it floated for the
same reason that needles or iron filings will float on
waler when not wet on top; that is, on account of
the repulsion between the melted lead and the dry
surface. If you pour melted lead into a mold, it will
be seen to fall in on the surface at the instant of sol-
iditying, showing that it contracts.

CHARLES JANES.

Providence, R. I., April 7, 1866.

Photo=lithograpy with Ealf.tone.
(Promthe London Photographic News.)

The production of printing surfaces on stone,
zine, etc., by the agency of photography, has occu-
pled the attention of experimentalists for many
vears, and in many respects a high pegree of suc-
cess has been obtained. Tie process of Mr. Osborue,
for the working of which a company has recently |
been formed in America, gives resulls in line and !
stipple which leave little to be desired. Mr. Ram-
age, of Edinburgh; Mr. Lewis, of Dublin; Col.
James, and many others have al2o attained great
egcellence ini the same direction. Messrs Simonau
and Toovey, of Brussels, have attained some suc-
cess in the production of half-tone, anl the attempts
of Col. James in the same direction have not been
without promise. Still the fact remains, that no pro-
cess for the actual production of photographs from
nature by means of photo-lithography is in practical
working, or has hitherto established a position, and
that such a process remains an important desidera-

ing of landscapes with variety of foliage and archi-
tecture, are exceedingly excellent, and present all
the gnod points of a good photograph, pe:fect gra-
dation and half-tone, and great brilliancy, differing
little in general eff~~t irom @ood silver prints from
the same negatives,

Messrs. Bullock have followed im paths already
partially trodden, but have made such practical de-
vialions and modifications as have led them to suc-
cess where others have only failed. Their aim is to se-
cure in the transfer a suitable grain, so as to obtain
the kind of gradation possiblein lithography, with-
out producing a coarse or woolly effect. Among the
various methods by which they propose to eflect this
end, the plan used in producing these examples
seems to be at once the most practlcal and eflicient.
A transter paper is prepared with a plain solution of
gelatin, and when this is dry a grain is printed on
it from an aquatint plate. Paper so prepared can be
kept m stock, and rendered sensitive when required
by immersion in a solution of Gi-chromate ot potash.
It is then ready for printing and transferring in the
usual manner, and produces on the stone a photo-
graphic image, ihe continuous gradation of which is
broken up into the stippled gradation of an aquatint
plate. Thig is the broad principle; hut it admits of
much ingenious modification in practice, which is so
far effective thatit produces the most successtul and
promising examples of photo-lithography with half-
tone.which we have yet seen.

New Process for Indigo Dyeing.

Before it can be used for dyeing, indigo must be
revdered soluble In alkaline and caustic solutions by
being treated by a reducing body; by this reaction
indigo loses its color, but after being fixed on stuff
and exposed to the air, it absorbs fresh oxygen and
returns to its original color. Tiis process, theoret-
ically so simple, is practlically complicated by
serious aifficulties, and requires, on the part of the
dyer, much practice and great dexterity. Thus, for
instance, with indigo reduced by fermentation with
vegetable matters, i a caustic solation, the various
acids produced during the fermentation com"ine

[ indigo.

with tbe alkali, the liquid soon ceases to be caustic,
and loses the property of dissolving the reduced
To remedy this a fresh quantity of alkali
(soda, potash, or lime) must be added from time to
time; but should an insufficient quantity be added,
a portion of the reduced indigo remains undigsolved,
and soon decomposes under the fermenting matter.
1t, on the contrary, an excess of alkali be added, a
certain quantity of white indigo is lost hy its com-
bining with potash, and forming an insoluble product.

According to M. Leuchs, of Nuremberg, all these
objections are obviated by effecting the change from
blue to white indigo by pectine. Pectine exists in
considerable quantities in the turnips of different
species, in pumpkins, mejows, etc., it may be ex-
tracted from these fruits, or they may even be directly
used to reduce indigo. The most simple process con-
sistsin heating 45 or 50 kilogrammes of the caustic
lye to 75° C., adding half a kilogramme of well pul-
verized indigo, then suspending in the vat a kind of
basket of iron wire, containing from 8to 10 kilo-
grammes of fresh turnips, cut into small pieces.
Then heat gradually to boiling point; the indigo soon
loses its color, and the solution decanted into special
vats and diluted with water freed from air, will be
ready for dyeing purposes. Contact with air must
of course be as far as possible avoided.

When the dye bath is exhausted it may serve for

o fresh operation by adding indigo, a little caustic
soda, and boiling it as above with a certain quantity |
of turnips. i
On the iron wire trellis there will remain hardly §
or 6 six per cent of the original quantity of turnips.
This residue may used in paper making. i
The simplicity of this new process may easily be:

tum, any means of meeting which would be hailed
with a glad welcome by all concerned in the graphic
arts,

proved by introsucing into a closed tube a small|
quantity of indigo mixed with a tew drops of soda'
or caustic potash, adding a small piece of tarnip, and

281
der a pressure of two or three atmosphereg. C.
Leuchs & Co., of Nuremberg, now manufacture on a
considerable scale an extract of turnips, 1 ktlogramme
of which will dissoive cold 4 kilogrammes of indigo.
~Annalen Chem. und Pharm.

NEW INVENTIONS.

Let-off Motion jor Looms,—This invention relates
to a let-off motion which is 2overned by the force
with which tl:e batten meets the fabric in striking up,
or in other words, bythe density of the fabric it-
self. The invention consists in the arrangement of
an angular roller shatt (or a shaft or rolier supported
by the arms of two cross levers), over which the
warp runs, and on the end of which au arm is
mounted from which extends a spring bar in comnbi-
nation with a Isver carrying one or more pawls which
gear into a ratchet wheel mounted on the end of the
warp-beam in such 4 manner, that by the tension ot
the warp, produced by the latterin the act of beat-
ing up, the shaft or roller over which the warp passes,
is depressed, and a longitudinally sli¢cing metion is
imparted to the spring bar, and thereby the lever,
which carrles the pawls, is caused to swing back
more or less in proportion to the force exerted by the
batten on the fabric in beatiog up ; and the pawls
are made to take one or more teeth of the ratchet
wheel, and as the batten recedes, the angular rock
shaft, or its equivalent, returns to ils original posi-
tion, and the lever which carries the pawls is moved
back by the action of a spring or by the direct.ac-
tion of the spring bar, causing the pawlg to act on
the ratchet wheel and to turn the warp beam in pro-
portion to the number of teeth previously taken by
said pawls. Samuel Estes, Newburyport, Mass., is
the inventor. .

Lamps.—The object of tkis invention is to correct
inequality or unevenness in the light of lamps wicks,
and also to clear the wick of cinders and of any other
matter which obscures the light or hinders the per-
fect burning of the fluid. It consists in placing
around the top of the wick tube a supplementary
tube which is pivoted or arvanged ia such a way as
to be capable of being vibrated to and [ro, ‘or the pur-
pose of clearing or cleaning the wick avi the top of
the wick tube from cinder and from any matter that
adheres Lo the tabe, and also of being placed in posi-
tions out of parallelism with the top of the wick
tube so a3 to bring it into parallelism with the wick,
when the latter has been trimmed to an angular line
or has been forced up unequally by the wheel so that
one side i8 higher than the other. The supplement-
ary tube is operated by a lever which extends through
the side of the burner. Edomund Brown, Burlington,
Vt., is theinventor.

Grate Bar.—The object of this invention is to far-
nish a simple and cheap grale bar, protected by its
construction, trom vertical or lateral warping 1rom
the effects of pressure or heat, to take the place of
the complicated and costly yrate bars now in use for
that purpose. Tbis object 18 accomplished in a sim-
ple and effective manuer, oy corrugating the rib or
lower part of the bar with one or mere longitudinal
corrugations. George O. Tupper, 23 Asingdon
Square, New York, is the inventor.

Apparatus yor Bistitling Petroleum and other
Liqwds.—This invention relates to au apparatus
co.nposed of a hollow drum and steam c il, weich
are heated by superheated steam, and surrounded or
covered by a suitable jacket, in combination with a
halical trough, corumencing on the top ef tiie steam
drum and extending down to its botiom, in such a
manner that crude petroleum, or other liquids, let
into the top end of the Lelical trough, are gradoally
heated and partially evaperated, and those parts of
the liguids which reach the botiem end of the troash,
in a lignid state, drip down upon the highiy-leafed
steam coil, where they instawtly flash inro vapors,
and tbe distillation of petrolenm, or other ligmids,
can thus bs conducred wichonr interruption, and
witbout danger otan esplesion or conflagration. L.

Unless we are mistaken in our estimate of a se- | boiling; the indigo willrapidly loseits color, andre- V- Fichet, 440 Broadway, Now York.

ries of specimens before us, by Messrs. Bullock
Brothers, of Leamington, a process which they have
recently patented bids fair to meet the long-felt want !

dissolve and return to its original color by exposure
to the air.
As tucnips are not everywhere cultivated, and

ONE of the strapge properties of alominium Bronze
is that after being foroed it is annealed by precisety

most successfully, and to render with a fair amount during certain seasons are not to be procured fresh, the reverse treatment to which iron is subjected, as
of delicacy, the true photographic gradation of neg- the author bas found that the active principles may it is heated to dull redness and then planged lato
atives from nature. The subjects before us, consist- - be extracted by boiling the turnips with water, un- cold water.
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