The Scientific Rumerian.

Fusibloe Alloys aud Their Discovery,

MEessrs. Epitors:—Having in my former commu-
nication given an account of the new ‘‘Fusible
Metai,” it may not. be out of place, in the same con-
nection, to say something about the discovery of this
and other fusible alloys. DBut pot to be considered
as having written to meet a particular case, I will
quote {rom an article published in January, 1863, in
the Dental Register of the West—being one of a series
of articles on ** Metals and Alloys,” communicaled to
thal jcurnal. As the Register is limited in circula-
tion to the profession (chiefly in the Western States),
the remarks quoted may be, to most of your readers,
the same as though now first published. Speaking
of bismuth, reference is made to its fusible combina-
tion, as follows:—

‘*Ag an ingredient in alloys, bismuth ha3 long been
pre-eminent among metals for its property ct pro-
moting fusibility. The most remarkable instance of
this is afforded in certain combination3 with lead and
tin, distinguished as fusible metal; also called New-
ton’s alloy, from the original discoverer; also Rose’s,
or Darcet’s metal—the former lLaving made a sup-
posed improvement, in the formula, and the latter
baving re-produced it in France for dental purposes.
Newton’s alloy consists of 3 parts of tin, 5 of lead,
and 8 ot bismuth; another formula is given of 2 parts
of tin, 3 of lead, and 6 of bismuth; Rose’s formula is,
1 part of tin, 1 of lead, and 2 of bismuth. It is re-
markable that in nearly all of our scientific books,
the melting point of Ne~ton's allow is given a3 212°,
while Rose’s is 202° or 200:75°, whereas there is
scarcely any difference, either in fusibility or other
qualities, both melting at about 200°. 'To close {ests
the order of fusibility stands as follows:—First, the
mixture of 2 parts of tin, 3 of lead, 6 of bismuth;
second, 1 of tin, 1 of lead, 2 of bismuth; zAérd, 3
parts of tin, 5 of lead, 8 of bismuth—there not being
more than one or two degrees difference between the
first and last. To the thermometer inserted in the
melted mass they were all perfectly fluid at 200°, and
perfectly congealed at 198°.

«Newton’s alloy isadduced in all the chemical text
books to illustrate the effect of combination in pro-
moting fluidity, and the property of bismuth as a
finidifying agent. Although different formulas are
given of this alloy (3 parts ol tin, 5 of lead, 8 of bis-
muth; 3 of tin, 3 of lead, 5 of bismuth; 1 of tin, 1 of
lead, 2 of bismuth, etc.), they are all substactlally
the same In properties, melting at a similar tempera-
ture, being fluid at about 200° Fahrenheit, when the
hulb of the thermometer i3 immersed in the melted
metal, and il tested in water, varying from 205° to
208°. Heating in water does not, according to my
experience, indicate as low a melting point, nor as
upiform resuits, in the case of these or of other fusi-
ble alloys, as when the other mode i3 adopted. [For
remarks on ‘ Determining the Melting Point of
Metals,” sce Journal of the Franklin Instifule, vol.
XLIII, page 61; also copied in the Dental Cosmos
tor February, 1862.]

*“This combination afforded the most fusible alloy
known until qaite recently. Of course the addition
ot mereury, itself fluid at 39° below zero, lowers its
melting point in proportion to the quantity added,
by simply communicating its own fluidity to the mix-
ture, but without imparting any new property, torm-
ing not an alloy proper, but an amalgam.

““But within the past four or five years, three dis-
tinct alloys bave been added to the list, one heing
but slightly less fusible than that, and two much ex-
ceeding it in th;na_‘property; the discovery of all of
which happene : to fall to the writer of this paper.

*“The firsi discovered (June, 1858,) consists of the
three metals—bismuth, tin, and cadmium. The most
fugible proportions of this alloy appears to bethree
parts of bismuth, one of tin, and one of cadmium,
although a httle’ increase of either of the two last
pamed metals does not alter the result. It is fluid
around the bulb of the thermometer at about 210°,
and congeals Letween 200° and 204°. Tested in hot
water a bigher melting point i8 indicated.

" | portions, ete.]

*“ The next (discovered same date) consists of the
four metdls—bismuth, tin, lead, and cadmium-~form-
ing the ‘most fusible alloy we have, which is well
enough known, having been repeatedly referred to
in the scientific journals. [This is the alloy spoken
of in our former communication, which see for pro-
It in fluid at 150°, and congeals at
the same degree. Melted in water, it fuses between
150° and 160°, and is hard at 150°. Professor Silli-
man gives its melting point at ahout 158°; but Lipo-
witz puts it as low as 140°. Perhaps my own meas-
urement expresses it as nearly as any, being about
the mean between thetwo, and the result of carefully-
repeated tests,

‘“The last consists or the three metals—bismuth,
lead, and cadmium. In October, 1858, I noted that
two parts of hismuth, one of lead, and one of cae-
mium, melt at a heat so low as to soften (without
becoming fluid) in boiling water; and again (April,
1859), that fom' parts ot bismuth, two of lead, and
one of cadmium becom:z fluid at the same heat; but,
although noting thefact for further inquiry, neglected
to to.low it up at the time, and it finally slipped my
memory until November, 1861, when, on contrasting
the two notes, I resolved to trace up the ultimate
results, which proved the most fusible combination
ot these metals to conaist of seven parts of bismuth,
six of lead, and one of cadminm, forming an alloy
lusible at 180°, or, in water, a few degrees higher,
being the most fusible alloy known that consists of
hat three metals—a most remarkable result, con-
sidering the smali proportion of cadmium employed,
and the high melting point indicated by the mean of
the constituents.” B. Woob.

The Power RRequired to Drive Machinery,.

Mgessrs Epitors:—To answer this question depends
nupon S0 many conditions thot it seems doubtful ifa
satisfactory reply can be given; not because a cer-
tain amount of labor does not require a <deflnite
amount of power to perform it; but in which it is
to be performed, the quality of the work produced,
and the particular kind of tocl used, all have a
bearing on the result. -

The speed with which machints are eapable of
performing labor sometimes, is limited hy the
machine itself—as is the case with sash and muley
saws, common millstones, and othera. Circular
saws and some other machines are almost without
limit, except in the amount of power employed. -

In operating circular saws and grist mills, I have
made it a special point to ascertain accurately, by
means of a dynamometer, the power consumed by
each machine performing in its daily labor

I will give my experience with circular sawa.
These were three in number, one 54, one 39, and one
16 inche3 diameter. They were tried under similar
conditions, a3 regards kind ot timber sawed, etc.
The power required to drive the points of the teeth
through the timber, alone, was considered—that’
accumulated In the motion of machinery or momem-
tum, was carefully excluded, as was also all iriction
except that in the bearings of the saw shafts. The
54 and 39-inch saws were each run 300 revolutions
per minute; each had 20 teeth, as had also the 16-
inch saw; all three bad the same feed or forward
cut—grof an inch, and, of course, advanced , }inches
each revolution.

With the 39-inch saw, to eut a board G inches
wide at the rate of 32 feet in lengtis per minute,
required 12 horse-power. To cut a hoard one foot
wide at the same rate, 32 horse-power was required.
With the 54.inch saw, to cut a board one foo! wide
at the rate of 32 feet per minute, required but 25
horse-powe:. This saw heing larger had an ad-
vantage of allowing each tooth to cut pearer its
proper distance forward than the other; and it also
should be observed that while it had scarcely two
teeth cutting at once, the other had three.

This illustrates a very important point in the
operation of saws generally, viz., it requires little,
if any, more power to drive a saw tooth, gutting
forward yr of an inch, than it does to cut forward
less, or even one-half that distance; especially is
this true in sawing pine, or other strajght-grained
and soft wood. In sawing hand wood a less forward
cut is necessary; not that it is any saving in power
while the saw is running in straight-grained wood,

but in order to make a clear cut in crogs-grain
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knots, etc., hecause here the sides of the teeth are
to cut as well as the points.

§ Saws with a great many teeth are sometimes
used, running at a high speed, being more like a
filing or rasping operation than sawing—an advan-
tage to file makers, perhaps, but a great loss in pro-
ducing lumber. The cnly advantage ever assigned
for this worse than foolish method, is, that thns a
saw is not apt to run out of line; hut a properly
dressed saw does not run ou. of line, will last a great
deal longer, do more work, and save files and filin.

The other, a 16-inch lath saw, making 3,000 7
volutions per minute, required twelve horsc-power
when sawing pine lath as fast as two :wen could
handle them.

To deduce a rule Irom which the numner or eet
of lumber—hboard measure—may be sawed per
minute, we must, according to these results, con-
sider the thickness of the saw kerf, and, alsi,
whether each tooth is at all times cuttiny its proper
distance forward.

The 54-inch saw, making a kerf § ot iuch wide and
sawing boards one foot in width, required one hors:-
power to sayw 1-30 feet per minnte.

The 39-inch saw, kerf 47, sawing the saine width
ot boards, required aqne horse-power to saw ong
foot per minute. The same sawing a hoard six
inches wide, required one horse-power to saw 1°:33
feet per minute.

In these results thereis no great variation, except
in the advanfage of the smaller saw cutting the
wider board, but when we come to consider the
lath saw making } of an inch keri, the difference
is great. This saw required but one horse-power to
saw 2°66 feet per minute.

A oorrespcndent asks the power reqguiral to diive
the different sizes of circular saws; hut the size o
saws has nothing 1o do with the power required;
that is determined alone by the Width of hoards to
be sawed. I can only say, that in sawing pine iogs,
generally, one-horse power will be sufficient to make
one foot ef inch hoards per minute. This leaves the
momentum of the fly wheel, etc., out of the ques-
tion. The advantage to be gained by the use ot fly
and other heavy wheels, in‘ driving circnlar saws, i2
great. . A 34horse-power, with this aid, will, generally
speaking; -saw as much lumber in twelve hours, as
a 48 horse-power would do in the same time, without
it. Of course, not that there is any power ina fly
wheel, except that accumulated while the saw is
not catting, as in backing the carriage, etc. This
generally amounts to more than the cutting time,
and, hence, double the work can he done.

The speed at which the teeth of a circular saw is
to saw, generally determines the power to be ap-
plied, and practice seems to require that this shall
pot be less than about 50 feet per second. The
angle formed by the points of the teeth, their pitch,
manner in which they are upset, 3et, and filed, all
are important—and should be carefully considered
by any one who would excelin using these most
efficient lumber-producing machines,

J. B. REYmAN.

Stockton, Minn., Dec. 5, 1865.

An Appientice Seeks Information about His
Trade.

MEessgs, Eprrors:—Having been a constant
reader of your very valuable paper for upward of
twelve years, I find that it containg valuable inform-
ation for all classes; rich and poor, high and low,
can find something new every week, yet I think
there is one class that get the least, and that is the
painters. Can not some of your correspon:lents
post us up a little now? I would like to know how
lead and zinc are made, etc. My boss is a gruff kind

ofa man and don’t like to answer questions. What
is thebest way tomix oil graining?  APPRENTICE.

Cranston, R. I., Dec. 5, 16¢5.

{An apprentice who bas ‘“a gruff boss who dis-
likes to answer questions,” i8 certainly in u bad way
to learn anything. Will some of our readers an-
swer this inquiring mind.—EDs.

To Makers of Lathes.

MEssgrs. Eprrors:—Can you inform me where suci
< Americas Foot Lathes” are to he obtained?
Nothing of the kind worth having is to be ohtained
in thig neighborhood for any reasonable price. Our
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machinists and tool shops do not keep them, and
will not get one up without the purchaser will pay
for the patterns. At least such was the case two
years ago, when I tried in vain to obtain one.

C. H. T.
Boston, Dec. 1% 1865.

Filthy Water Supplied to Cities.

Messrs. EpiTors:—Thbe Schuylkill river supplies
the city ot Philadelphia with nearly all the water tfor
all domestic purposes. It takesilsrise in the coal
regions, in Schuylkill County, about one hundred
miles from Philadelphia. All the water from the coal
and other mines in that region, are either directly or
indirectly emptied into the waters of tbis small river,
which, at some seasons, has not much more capacity
than to supply the city with water. The waters from
these mines are all more or less acid, some so much
<0 as to destroy the iron machinery used in working
them. There are several cities and towns of consid-
erahle size and many manufactories of various kinds,
some close to thecity, the filth and refuse ot chemi-
cais of which are washed into this river, 1 ask, do
these acids from the mines, the filth from the Ccities,
towns, manufaetories and chemical laboralories, that
are washed into this river, impregnate the water, and
will not, the increase of those washings by and by
make the water unhealthy? Do these acids, chemi-
cals, and washings mix with the water, or do they
leave aud the water hecome pure hefore it reaches
the basin for domestic use? I think this isa very
important matter for the city of Philadelphia, as it
depends mainly upon this source lor its water.
Whether it bas ever heen thoroughly investigated or
not, I Jdo not know. Without making any claim to a
scientific knowledge, I do believe that these sub-
stances do impregnate and remain in the water, but
to what extent I have no idea. That a vast amount
ot unhealthy matter is washed into this river there
is no question ; it may be 8o small, at presert, com-
pared with the hodyot water, as to be imperceptible,
the same as it would be if a small portion of poison
was put into a hogshead of water—the poison would
be there, notwithstanding it would he so diffused that
it would be comparatively harmless. What becomes
of the deleterious matters? Does tLe water neutral-
ize them so a3 o remove their unhealthy properties ?

I think our public would like to see the views ol
some of your scientific correspondents published in
your paper upon this important subject. Fanny.

Philadelphia, Dec. 15, 1865.

[Whether the filth and poison in the Schuylkill
water is injurious ta health, depends entirely on the
quantity. If our fair correspondent is so fastidious
that she is willing to take the troable, she may ob-
tain pure water by distilling, filtering and aerating.
Get a simple still to set on a cooking stove, and dis-
till all the waler iutended for drinking, then filter it
through freshly-burned charcoal to remove the vola-
tile odors that come over, and finally agitate it in
the atmosphere so that it may reabsorb its supply of
air to make it sparkling and palatable. A simpler
proce:s for obtaining pure wateris to melt ice. This
process is employed bysome of the most eminent
physicians in this city for their own families, to avoid
the danger of leacl poison from their water pipes.—
Epa.

Heating Feed for Lows=prcssurc Boilers.

Messrs. Eprtors:—I want to heat to the boiling
poiut, it possible, the hoiler teed ot a large low-
pressure boiler. The usual method, 2. e., taking ‘it
trom the hot well, is not sufficient; nor can the ex-
haust, before entering the condenser, be conveniently
used. I have thought of passing the feed pipe
through one of the main flues or ciose to the crown
sheet, and only the length of the tire-box. Ot course
the check valve would be changed, so that the pipe
should remain full. This plan has been tried on
LakeErtie, I think, with what results I do not know.
The arrangement would, I think, be safe enough
while a current of water was moving through the
pipe, but with the pump at rest and the pipe exposed
to heat, would it be safc? SUBSCRIBER.

Dec. 12, 1865. )

[A pipe carried in the manner suggested by our
correspondent is obviously in danger from being
hurat so soon as water ceases passing through,
Pumps often stop working, when the pipe would get
red hotin a Bhort time. A better way would he to
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put a ('011 ot pipe across the flues in the smoke box,
so that the heat would act upon it without danger of
burning it.— Ebs.

. —

Gun Cotton.

MEessrs. EpITORS: —Among the earliest objections
urged against the use of gun cotton was its liability
to decomposition. M. Blondeau, in a recent commu-
nication to the French Academy of Sciences, recom- |
mends a compound of gun colton and ammonia as
‘“being more stable and less liable to spontaneous
decomposition than gun cotton.” He proposes the
new name of ¢ pyroxiiic acid ” for ‘‘ pyroxiline,” the
present name of gun cotton. Ihave, at various times,
prepared large quantities of gun cotton, and have
never witnessed this liability to decomposition, and
am inclined to think that, i{ properly prepared, using
pure and concentrated acids, and very careful and
vhorough washing, it is a stable compound below
200° Fah. Itis possible that, when prepared in very
large masses, its formation is not so perfect or uni-
form throughout the mass, and the washing process
may not extend to every fiber.

I send inclosed a small sample of gun cotton pre-
pared by myself nearly twentyyears since, soon after
the announcement of Schonbein’s discovery. You
will find it on trial to lie as good as new, althoughit
has been exposed to all the vicissitudes of this cli-
mate during this long period, and for several years
of thistime in a very damp situation. 1t is a part of
several pounds which I prepared for Capt. Mordecali,
with which to Lest its comparative merits with gun-
powder at the U. 3. Arsenal. It will be remembered
that he reported against its use in the Government
service on account of it3 greater explosiveness, three
or four superposed charges bursting muskets of the
best quality. As this condition of charges cannot
occur in breech-loaders this objection cannot
apply, and with all the advantages possessed hy this
substance over gunpowder, it is to be hoped tkat it
may receive turther attention from the Government,
and also from manufacturers for sporting purposes,
since hreech-loaders are now 20 much in vogue.

CHas. G. PagE.

Washington, D. C., Dec. 22, 1865.

A Question in Relation to Water Wheels.

Messrs. Epitors:—I wish your opinion respect-
ing a proposed change in the construction of a
horizoital water wheel. I find, according to the
‘“Mechanic’s Text Book,” pp. 84, 85, that ‘‘water is
subjected to the same laws of gravity as those of
solid bodies, and thereby accumulates velocity or
effect in an equal ratio when falling through an
equal space, or descending from an equal hight—
that its greateat c(fect i3 obtained when acting by
gravity throughout its whole hight.”

If the above be admitted, it seems that there isa
loss in the affective power due the falling column of
water, from its describing an arc, from 3 o’clock of
the circle to 6 o’clock, instead of falling in a per-
pendicular right line from 3 o’clock until it reached
orintersected a parallel line from 6 o’clock. For it
seems that the effective power due to a hucket at
3 o’clock is proportionately less at 4, and still less
at 5, and nothing at 6, it any remainel in at this
point of thecircle.

Now, if I am correct in the above, it seems to me
that [ can construct or arrange buckets in or on a
wheel, so as to fall vertically from a point level with
the axis instead sweeping round the arc.

But do you think it worth the doing,
would pay well, aod be patentable? A. W. L.

North Adams, Berkshire Co, Mass., Dec. 4, 1865.

[Nothing whatever would be gained by this
change. The water exerts precisely the same effect
in falling around the arc that it would in descending
vertically. —EDs.

s0 that it

A Suggestion to Astronomers.

MEessre. EpiTorS:—A recent article in your valua-
ble paper, in relation to tables for cutting screw
threads on geared lathes, suggested the possibility
of an astronomical calculation, by means ot a series
of cogged gearing, properly constructed, which
should automatically indicate eclipses, transits, con-
junctions, appositions and all regular motions of the
planetary system with mathematical exactness, thus

saving the trouble of ‘‘brain-work ” in such matters,
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other than reading the register and taking notes. I
think such an apparatus might be found quite useful

_in practice, and would be better, every way, for such
" purposes, than even the best known planetarium, be-
 sides costing far less.

W. L. D.
Louisville, Ky., Dec. 4, 1865.
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Solvent for Shellac.
EpiTors:—One of your correspondents

MESSRS.

~asks it you can inform him of a solvent for shellac,

and youreplied, that ‘“alcohol was the only men-
struum that completely dissolves it,” or some such
answer. I have not the paper belore me, and can-
not give the exact words. It may be of some henefit
to him to know that a saturated solution of borax
will completely dissolve it. J. T. R..
Advantages of Advertisnng.

Mr. Seymour, P. M., at Hudson, St. Croix County,
Wis., in sending a club of subscribers tor the coming
year, writeg as follows: —
¢““Below please find list of subseribers for ScCIEN-
TIFIC AMERICAN, whi¢h I have succeeded in getting
up for you, I had bhard work in ralsing them, but
thought it a shame that but one copy was taken

{among sixty old 1aechanics, and that copy my own,

who am not a mechanic. I cannot do withont it.
Many say they cannot afford to take it.

“Isawin it the advertisement of Waits’ jonval
turbine. Never had heard ot it belore, hut wrote to
Mr. Wait once or twice, and got a wheel. It is the
best I ever 3aw, and does more work than he war-
ranted it to. I save 54 inches of water by it over
my old wheel—worth to me say $200 per year, or
more than the price of the wheel. So much for ad-
vertising in the right paper.”

NEW AND VALUABLE SGIENTIFIC WORKS.

We have received I‘rom Mr. John Wiley, No. 535
Broadway, New York, two most valuable scientitlc
works which he is now issuing. These works are,
‘¢ Rankine’s Ship-building,” theoretical and practical,
and ‘“ A Treatise on the Screw Propeller, Screw Ves-
sels, and Screw Engioes, as Adapted for Peace and
Wawy* by John Boufae.

Both of these works are issued i monthly parts,
the first at $1 25 per number, the second at 23. Gd.
English money. They are profusely illustrated with
plates which are, in fact, working drawings, so
clearly are allthe parts and details given. Inthe
work on screw propellers, theauthor begins at the
earliest attempts, and leads the student on to the
latest achievements and best practice of modern
builders.

Part I. contains, in addition to tbe text, a large
double-plate page of the engines and hull of the
@reat Eastern, exhibiting the builder’s lines, coal
stowage, and general arrangement of the interior.

The work will be completed in twenty-four num-
bers. Every reader of the SCIENTIFIC AMERICAN in-
terested in steam machinery should subscribe.

The work on ship-building is contributed to by the
most celebrated English ship-huilders, Prof. Rankine
of the Glasgow University being the corresponding
editor. The hydraulics ot ship-building, strength or
material:, masts, sails and rigging, the geometry ot
ship-building; practical ship-building, and marine
steam engineering—are all to be treated on in the
progress of the work. The mere citation of the con-
tents and the name of the presiding editor, Prot.
Rankine, are sufficient guarantees ot the invaluable
character of the work.

LEADEN pipes were used by Archimedes to dis-
tribute water by engines in the large ship built for
Hiero. The first improvement on the amcient mode
ot making leaden pipes was matured in Eogland in
1539. It consisted in casting them complete in short
lengths, in molds placed in a perpendicular pesition.
After a number were cast, they were united in a sep-
aratemold by poring hot metal overthe ends until
they rantogether.

IN 1673 engines were constructed by Hautefeuille
and Huyghens, which derived their motion from the
explosion of small charges of guopowder within their
cylinders. Inthe same year Hautefeuiile proposed

the alternateevolutionancl condensalion of the vapor
of alcohol in such a manner that none should be
wasted.
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