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. THOMAS HENRY HUXLEY. | defines Professor Huxley’s position in the world of science ns | we would prefer, but what is true. The progress of science

{that of “a philosophical biologist,” and as such he ranks | from the beginning has been a conflict with old prejudices. The
Ve publish this week a spirited and excellent likeness of | among the very first in England or in the world. - Although | true origin of man is not a question of likes or dislikes, to be
the eminent naturalist, Thomas Henry Huxley, F.R.S,, LL.D. | Dr. Huxley is profoundly learned in natural history, he has | settled by consulting the feelings, but it is a question of
Professor Huxley was born in the year 1825,  Many writers, , also found time for general literary culture, and is fond of ’ evidence, to be settled by strict scientific investigation. But,
no doubt, looking at the enormous amount of work he has | poetry, fiction, and fine writing. It is this wide culture that [ as the learned bishop is curious to know my state of feeling
done, have inferred his age to be much greater, but we have | gives him such power in his controversinl writings. He | upon the subject, I have no hesitation i saying that, were it
our information from an intimate personal friend, and cannot | seems to like nothing better than a regular set-to with some | & matter of choice with me (which clearly it is not) whether']
be mistaken. He studied medicine, and entered the naval | members.of the old-school scientists, and he has sometimes | should be descended from a respectable monkey, oF fro 14
sarvice as surgeon, and accompanied Captain Stanley’s expe- | been accused of exhibiting a pugnacious and acrimonious | bishop of the English church, who can put his brains to o
dition to the ~Eusmrn Archipelago, and during the voyage [ spirit. At one of the meetings of the British Association he | better use than to ridicule science and misrepresent its culti
made observations on the natural history of the sea, devoting | had a famous tilt with Professor Owen, and on another ocea- | vators, I would certainly choose the monkey! ™ 'The reply wan
especial attention to the meduse. ‘sion Samuel Wilberforce, Bishop of Oxford, blandly asked ‘ received with a storm of applause, and I.luxle_v was after
On his return to England he was appointed to succeed Dr. | him in the presence of a large audience: “Is the learned gen. | wards known as “ t}.n‘- man wlino hm‘l extinguished ‘ Soapy
Bdsward Forbes, as Professor of Paleontology at the Govern- tleman zw.-n_lly willing to have it go forth to the world that he ‘ .\':'\m,' " as the English sometimes irreverently called the
ment School of Mines, in London; he has also been Professor believes himself to be descended from a monkey ¥ Pro- | Bigshop of Oxford. » : - e
ol ,‘m:umn\v' in the Royal School of Surgery, and of Physiol- | fessor Huxley rose and replied in his quiet manner, “ It w:l\'m.-p I’rn-ft'BFf?f' Huxley is a very industrious man. In addition
et l]u'.RO\':ll Institution of Great Britain. to me that the l-‘arfaml. bishop h{mlly appreciates nur'posnmn ! u', the ul'_rmn:: of \:ul.uable book= .F;uch as “ :\!an's plac'e in
:i)m- d',_.f,,.;?.ﬁ;;]n-d American author, Dr. E. L. Youmans, | and duty as men of science. We are not here to inquire what | Nature,” “The Origin of Species,” and the like, he delivers




ares (o the students of the School of Mines, and
m!n: lecturos for working men. Some
ares have been published under the title
Addresses, snd Reviews,” and they are
) n&»‘ﬂmmﬁmﬂ be—clear, concise, and

; : t% martled to an accomplished woman,
whom he met on one of his journeys to Australia,  Around
hig own hearth and in the bosom of his family he is said to be
full of humor and cheerfal fun. Hislittle boy remarked one
day in the presen-e of & vixitor who was staying with the

- s Tl |‘\y:'ln°"' when papa is chaffing by the curl of

his nose.” , ,

Mre, Huxloy is musical and translates German fairy tales
for hier ehildren, of whom there are séven, and Professor Hux-
lq' ‘amuses the home circle by reading something from
Wendell Holmes® poems, of whose works he is very fond, or
by relati ng droll stories. A happier domestic circle could not

1t is to be hoped that the learned Professor will some day
visit this country, and afford us an opportunity of hearing
Bilmnnpou the value of scientifio oducation, and upon
other topies around which he has thrown such a charm by
the elegance of his language, and the accuracy of his knowl-

odge.
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MACHINE FOR OILING WOOL.

The object of this invention, illustrated herewith, is to
form a selfregulating apparatus that will not only insure a
perfoct and uniform distribution of oil upon wool. but
press it into the same, so that the wool becomes thoroughly
saturated thereby, and can be used immediately.

By thus preparing the wool for instant use, an inferior
quality of oil, or composition of oil and other materials, can
be nsed to better advantage than has heretofore been possi-
ble, 8= there is no time for the oil to become gummy, or par-
ticles of the composition 6 evaporate, as has been the case
where the wool was spread out and obliged to remain some
time after being sprinkled, or otherwise prepared with oil.
Moreover, the wool can be more easily and better carded and
spun when thus freshly oiled.

The improvements heretofore made in wooloiling machines
have many of them possessed disadvanteges arising from
their complicated construction, the numerouns parts occupying
too much room, and interfering with the operative; the con-
stant aitendance required in operating them; the imperfect
manner in which the oil is distributed over the wool—one por-
tion of the wool receiving a large quantity of oil, and another
little or none; and from various other canses that need not
be stated further herein.

The most essential advantages of this wool-oiling appara-
tus are the time. labor, and expense saved by its self-regulat.
ing action; the simplicity of its construction and operation,
requiring po pulleys, gearing, or complicated connection with
the carding machine; regulating the flow and the equal dis-
tribution and pressure of the oil on the wool ; the eleanliness
with which the oil is kept, and the prevention of its congela-
tion; the immediateTuse of the wool after being freshly oiled,
and the better working of the same in consequence,
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Attached to one end of the frame are standards. Fitted
over these standards, so a8 to be raised or lowered thereon,
are tubes attached to the bottoms of sockets, through which
ure made to revolve hollow plug-shafts, In the top of the
cireumference of the plug-shafte, in the centers of the sock-
otg, apertures arc formed to serve as cocks, so that by turning
the shafts the oil or composition used is admitted to or ex-
eluded from them, according to the direction in which they
are turned,  Serewed Into or otherwise connected with the
ends of the plug-shafts oppoite to those to which the wheels
are attached, is o hollow shaft, having o slot or a series of
apertures so formed in its circumforence as 1o be at such an
angle with the cocks, when they are opened, as to allow the
oil to drip from the apertures nud not to steadily flow from
them,  Conneeted with the hollow shaft by bearings and
made to turn with or independently of the shaft, is a gauze
eylinder, Btop.cocks operated by thumbscrews—which also
operate indicators attuched to the opposite ends of the stop-
cooks and which revolye in front of dial plates not shown—
control the flow of oil from reservoirs ot the tops of the
prandards.

The reservoim being fillod with oil, or other materinl used
in preparing waol, the oil, ete,, in forced by the pregsure of
its own weight down “=auzh the tubes, the flow therein be-
ing regulated by the stop-cocks, so thata lurge or small quan-
tity of il cun be admitted, The plugshafts are turned in
proper position by means of the wheeln attached, whick are

Scientific  Swevican.

connoeted with the main belt of the earding machine. The
oil flows from the tubes through the apertures or cocks into
the Wollow shaft, from which it is distributod through the
slot or apertures formed in the circumference thereof, upon
the ingide of the perforated or ganze cylinder, which is made
to revolve around the shaft by the wool pressing against it s
it 18 fod along by the feedingapron. The distributing-shaft
15 80 armngoed in regand to the cocks that, when the cocks are
opened, the apertures are placed at such sn angle as to pro.
duce a regular and constant dripping of the oil upon the oyl
inder, and not to allow its flowing in a steady stroam, which
wopld Do tho caso if the shaft were so operatod ns to bring
its apertures directly on the under side thercof. The flow
of the oil into the shaft is regulated, or entirely shat off
therefrom, according to the extent to which the shafts are
turned.  This machine was patented by Miles Mayall, of
Roxbury, Mass., Jan. 28, 1808,
e — s ———
PERPETUAL MOTION.

NUMBER V.

The force of gravity applied directly to the dropping arms
Fie. 11.
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of wheels, or to balls which roll out in troughs, fails to make
such machines operate as self-movers. Inventors have songht
often to utilize the buoyaney of floats in a similar way. The
accompanying diagram illustrates this principle.

A is a cistern of water, filled as high as line B ; C are six
bladders, communicating by the tubes, D, with the hollow
axle, B, which axle is connected with the bellows, Fy by the
pipe, G. His a crank, connected with the crank, I, by the
rod, K, L isa bevel wheel, M a pinion, N its shaft. O is a
crank, attached to the bellows, F, by the rod, P, Q are valves
with projecting levers. R and 8 are two projecting knobs.
T iz a hole in the axle, E, forming a communication with it
and the lowermost bladder, The axle, B, being putin mo-
tion, i8 expected to carry round the bladders and tables,
and by the cranks, H and I, and the connecting rod, K,
cause the wheel, L, to revolve, which communicating n
similar but accelerated motion to the pinion, M, shaft, N,
and crank, O, works or blows the bellows, I, by the rod, P,
from which the air enters the axle, I, by the tube, G, and
passing through the hole in it at T, enters the lower blad-
der, C, by the tube, D; this bladder being thus rendered
lighter than the space it occupics, nscends, bringing the

F16. 12.

— - -D' » - -
—= e

bladder behind it over the hole in the axle, 7, in liko
manner, and which Ix therehy ox. pected to gain an as
cending power, producing n similar oftect ontho one behind

it. When ono of the bladders aevives at he knob, 8, the

[JaANUARY 1, 1871.

lover of the valve, Q, strikes ngainst it, and opens the valve
when the bladder arrives at U and boging to descend, ks
pressure on the water drives out the alr, and gives it a
desconding power; the knob, R, then closes the valve, Q,
and provents the entrance of any water into the bladder;
by this contrivance, three of the bladdors were expectod to
be alternately. full and empty, according ss they passed
over the hole, T, or the knob, 8,

The reason assigned for the fallure of this machine was
the friction, the old invincible enemy of perpetuslmotion
sockern.

Amid all the fruitless attempts which have appeared, there
wan still one avenue to the object of pursuit, to which the
common and well-known priuciples of hydrostaties seemed to
direct the way ; this was the principle that any body specifi-
eally, or bulk for bulk, lighter than common air, will rise
and swim in it. Consequently, if a certain quantity of vessels
are attached at equal distances, round the circumference or rim
of n wheel, so contrived as that one half of the vesselsshall
be oxhausted on one side of the wheel, and the other half
filled with air on the opposite side, in this case the exhausted
vessels will attain the highest partof the wheel, and the full
ones the lowest. But to render the matter more explicit, we
must refer to the annexed engraving, Fig. 12, v

A B C D are four vessels connected to the wheels, E, by
ronnd ping which project from the vessels on each side, and
enter into corresponding holes in the wheels, E. The wheels,
E, are intended to revolve by the space under the vessel, B,
being a vacuum, and therefore lighter than the same portion
of air; a little before the vessel, B, reaches the highest point
of the wheels, it begins to close, and opens the opposite ves-
sel, D, in the same manner as the vessel, C, opens A, because
the pressure of the atmosphere on the vessel, C, is equal to
the pressure on A. Instead of common packing to make the
vessels air-tight, mercury is substituted, which has less fric-
tion, and is never out of order. The particles of mercury not
being entirely free from friction, a little power is requisite to
open and shut the vessels ; this is expected to be effected by
the rods, F, connected to the lever, G, by chains. The rods,
F, give motion to other rods, H, by the rollers acting against
collars on the rods, H, not shown. .

The levers, G, are successively worked by sliding over the
roller, P. The connecting rods, H, are so adjusted as not to
draw the vessels out of their upright position, which. would
let the mercury escape ; also, the lower vessels, A and D, are
made rather larger in diameter than B C, o that the pressure
of the atmosphere may counterpoise the weight of the ves-
sels, A C and B D, with their connecting rods.

The inventor of this contrivance says:

“I doubt not in the least, that if a pneumatic machine like
this were accurately executed, it would continue in perpetual
motion : yet Istill think the power might be greatly increased
by placing the whole engine under a receiver of condensed
air, say from ten to twelye atmospheres, which would weigh,
if it were ten atmospheres, about twelve ounces per cubie
foot.”

e ——— e e ——
IMPROVED CHIMNEY CLEANER.

Many flue-sweeping devices are not effective in clearing the
angles of a square or rectangular flue, as they consist mainly
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of a circular head with radial bristles of whalebone, cane, or
other like material, which, if of proper diameter to operate
effectively on the sides of the flue, will not reach the angles,
and if of sufficient length to reach the angles, are so much
curyed where they come in contact with its sides ns to have
but little if any effect in removing the soot therefrom. To
remedy these difficulties is the object of the invention illus-
truted by our engraving. 1t consists in the construction of a
brush or seraper frame supported on o central ghaft, the sev-
cral parts of which are so hinged or jointed together as that
they may be distended or contracted at pleasure to sait flues
of different dimensions, or to puss readily any contractions or
irregularity in the formation of such flues.

The stem or staff' of the apparatus, which s constructed in
gections of convenient length to bo passed up the flue sue
cessively, and connected cach with the proceding one by a
bayonet lock or other suitable coupling, To the upper sec-
tion of this stafl, ata suitable distance from its top, is attached
n collar, to which are jointed, at ita four opposite sides, in
o hingelike manner, arms oxtending upwardly, Above this,
on the stafl is a sliding collar, to the lower end of which are
Jolnted, in & similar manner, nrms which extond downwardly
and are connected with the othor sot of armg, as shown, dn
the lower end of ench of the drms is an enlargement, to which
are attached bars, which form, whon extended, a rectangular

frame supported by arms or hences around the staff: Thess

Fap——
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bars are jointed or hinged together midway between angle
blocks, ot which point they are again supported by braces
hinged thereto, and at their opposite ends to anather sliding
collar, on the stafl’ botween the fixed and sliding collars,
The sliding collar carries o spring-borne pawl which
locks into npertures or notches in the gide of the stafl,
and thus secures it in any desired position thercon. To
tho lower end of this pawl is attached w small cord, by
which it may bo disengaged from the staff’ when passed to
the requisite distance up the chimney or flue.  To each of the
bars forming the rectangular frame is attached, on its outer-
most gide, a brush or seraper, whichever it may be desired to
operato with,

I'hig ingenlous device is the invention of Thomas H. Dono-
hue, Washington, D. C,, and was patented by him May 6,
1868,

s
Improved Gate,

Our ongravings represent an improved form of gate of the

olnss known as sliding gates, wherein, by an ingenious link

motion and tho use of & weighted balancing lever, the gate is
made to move backwards or forwards in a
nearly horizontal line without tilting and with
vory little friction,
The construction is gimple and cheap, and
the gate appears well adapted to general use,
PFig. 1 ropresents the gate as closed, and Fig,

’
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looking through, you will bo able to tell, with a little expe-
rience, when it is printed doep vnminl\. The obstacle in the
way which seemed the most insurmonntable was pinhales in
the deep shadows,  To enll them pinholes gives but a faint
conception of the renllty ; they would, in long printing, liter
ally form o giove, T attributed the eanse to vapor conflued
botween the two glasses; they, having been put together
cold, and placed in the sunlight, beeamoe in n short time vory
lot. Tam for from sure that such o theory is correct, but |
am sgure that after hoating the negative ns desceribed 1 had
mueh less trouble,  Yet care should be taken that tho neg
ative does not get very hot in the sunlight.

“When the print hag bocome of suflicient intensity, remove
from the frame, and wash for a short time under the tap, and
fix in the old hypo and gold toning bath ; this bath should be
made nt least twenty-four hours before using, and quite weak
with hypo. The older this buth s the better it works,

“1If you find, on removing the print from the frame, that it
is not printed deep enough, it can he strencthened with
pyrogallic acid and gilver, the same ng o negntive, This

treatment with pyrogallic acid will give yon a much richer

i’{yj

2 the same a8 opened, A is the gate, B the

panel of the fence along which the gate sldes
or runs in opening and closing; € and D aro

7
g

vertical bars attached to the gate, one at the
center and the other at the rear end, rising
considerably above the top of the gate, and

having vertical slots, B, in the upper parts.

F represents pairs of bars, nearly as long as

the bars, C and D, pivoted near the ground,
one pair at tho front end of the panel, B, of
the fence, and the other as far back as the
distance between the bars, C and D, and as
near the path of the gate as may be, and let
it pnss between the bars of each pair. These
bars carry rollers on studs at G, on the side
next the gate, which rollers work in the
slots, E.

H represents links about half the length
of the bars, I, pivoted to the bars, C and D,
at the bottom, as shown, and to the bars, F, at
or about the center, J represents a pair of
links pivoted to the bars, I, and also to the
top of the weighted lever, K, at J. The
weighted lever is also pivoted at L to a fixed
support rising from the ground,

The gate is thus suspended on the bars,'F,
and is carried past their pivot centers at the
bottom of the links, H, at each opening or
closing of the gate, the weightedlever pre.
venting the bars, F, from sagging, and consequently pre-
venting the gate from tilting endwise.

The links deseribe equal arcs, the curvatures of which are
reversed as to each other, and hence the resultant motion of
the gate is nearly in a straight horizontal line.

Patented through the Scientific American Patent Agency,
December 20, 1870, by Henry R. Hoskins, whom address for
further information, Harlan Allen Co,, Ind.

-
Newton’s Process for Duplicating Negatlves,

i

Mr, H. J. Newton, of this city, makes known the following
process through the Philadelphin Photograpler. We have
seen some magnificent specimens of transparencies, The
process is evidently one of value:

“ Let photographers provide themselves with one or more
positives of their valuable negatives, and they are insured,
to a great extent, ngainst loss from accidents that may hap-
pen to them. The first thing to be provided with is a suit-
able collodio-chloride. After repeated experiments | deter-
mined upon the following formula as the best for my pur.
pose: aleohol and ether, equal parts; chloride of magnesium,
4 grains; citric acid, 4 grains; nitrate of silver, to the ounce,
12 grains. These proportions appeared to be the best, but
there was always a variation in the working of this com-
pound, depending upon the manner of its compounding.
The best results were produced in the following way :

* Dissolve in one ounce of alcohol 24 grains chloride of
magnesinm, then add 36 grains of intense cotton; next pul-
verize in & mortar 24 grains citric acid with 72 grains nitrate
of gilver; pulverize to an impalpable powder, and then add 2
ounces aleohol ; continue to agitate until the aleohol is com-
pletely saturated ; now add to the solution of chloride 3
ounces cther, shake well for two or three minutes, and pour
the whole slowly into the mortar, stirring briskly while
doing so. As soon as the vial is empty pour the whole back
into it, It can then be filtered, and is ready for use. When
prepared in this way it is much more sensitive than when
propared otherwise, and prints with a deeper and richer
color, giving, therefore, stronger and more vigorous prints.
e glass is conted with albumen, prepared by dissolving the
white of one egg in 6 ounces of water and 10 drops of am.
monly, filtercd, and fidwed on when the gluss is wet.  When
ﬂlomnghly dry flow with the collodio.chloride, and dry with
artificial heat, When dry set it on one side, and warm the
negative to about 120°, or to about the samo temperature of
the prepored eollodiochloride plate; put the negative in the

pluting frame, and, when cooled to about 100°, or to blood
Egm, put the prepared plate over the negative in the printing
frame, nud expose to sunlight from fifteen to twenty minutes
fora thin negative, By opening one balf the frame and

e —

this country, n fow yenrs sinee, the subject hns recoived a new
impetus,  But it hos been found that the adaptation of the
volatile hydroearbon oily digtilled from potroleum to use in
gos npparatuy, especinlly portable ones, presents many diffi-
cultien, Bome apparatuses designed to utilize these oils for
lighting purposes have met with o Jimited degree of success,
It hing beon found that the yapor of the volatile oils referred
to is too rich to burn unmixed with some diluent, cousing
tho precipitation of unburnt carbon In the apartment where
burned ; and the very numerous devices for mixing nir there-
with for producing illuminating gns have go far, on aceount
of mechanical as woll an chemical rensons, failed to come up
to the requiroments of useful application as to be generally
congidered unrelinble,  The cauges are oo numerous to
specify here, and are doubtless familiar to many if not most
of onr renders,

A trinl of apparatuses and devices for generating illuminat-
ing gag in o portable munner was andertaken by the chemists
of the American Institute, lust fall, after the close of the ex.
hibition, and the opinion arrived ot by the judges in their re-
port was decidedly adverse to the “ earburetod air” principle,
ns the following quotation from their report
will show: “Hydrogen gas as a busis, ren-
dered Tuminons by a hydrocarbon oil, vapor,
or otherwige, is the light of the immediate fi-
ture for all portable gas apparatuses, and will
fulfill all the requirements demanded of them
by the public, viz, luminosity, safety, relis-
bility, and economy. In points of durability
and convenicnce it is perfectly practicable,
while its safety is greater than that of kero.
senc oil or of alr gasmachines.

The accompanying engraving shows a per-
pendicular sectional view of an apparatus for
generating carbureted hydrogen gus, invented
by C. F. Dunderdale, of this city, and covered
by several patents dated from June 1, 1860,
The following brief description and reference
to the various parts will suffice to show its ar
rangement and manner of operation :

A is a mixture of water and oil of vitriol: B'
the water seal for floating gasometer, which,
rising and falling, regulates the generstion of
the gas automatically; C shows the hydrocar-
bon liquid in its chamber; D the iron shavings
resting in a wire-cloth basket, the immersion
of which into the acidulated water generates
the hydrogen gas. Thearrows show the course
of the gas as it rises from the metal turnings,
down pipes, L, and bubbling up through the
hydrocarbon liguid, becoming thereby 1

ol

ed,and passing through pipe and valye, K, into

HOSKINS' IMPROVED GATE.
tone than you would otherwise get; it will require a much

stead of diminishing in strength, will increase in intensity.
When toned to sait your taste there only remains, to complete
the positive, washing and drying, To make a negative from
the positive so obtained, proceed in precisely the same man.
ner as already described for a positive. The positive should
be varnished before placing it in the sunlight in contact with
a prepared collodiochloride plate, or the positive will, in a
short time, almost entirely disappear, This phenomenon, to
me, was most extraordinary, and I am not yet satisfied what
is the exa t caunse. The cost of varnish, however, was an
effectual preventive, which shows that the action was one of
contact between the prepared surfaces caused by the action
of sunlight, or rather, incited to action by the solar mys,

* Positives made in this way are of surpassing besuty, con.
taining all the fine detail of the negative, soft and brilliant,
und of a tone I have never seen equaled,”

The best kind of printing frame for this purpose is one
similar to, or the same as, thoso used for printing pictures on
porceluin, for when using such, the printing may be watehed
in its progress without danger of displacing either glass,

—«-{0’—-
CARBURETED HYDROGEN GAS,

The ways and means for furnishing a good, cheap, and re

liable illuminating gaus, have taxed tho bralos of clemlsts

longer time, however, in the fixing and toning bathi, and in-

the holder, where it is stored-until used.

The various other devites are for the efficient
and simple handling and management of the
.. Apparatus wien in operation.

The gas generated by this method is of high illuminating
power, and, we are informed by the inveator, costs per thon.
sand cubic fect less than gas furnished by ths zas companies
and is burnt in the smallest size coal.gus bumers that con-
sume from one and a half to two cubic feet per hour, and
which are claimed to give zn illuminating power greater
than coal gas burnt in & burner that consumes six cubic feet
per hour. It is said this claim has been confirmed by
metrie test, This appamtus, we are informed, received the
highest and only medal, a diploma and honorable mention at
the Exhibition of the American Institate, last fall, after a
competitive trial of different apparatuses.

Particulars relating to this apparstus, and rights, ete,, to
manufacture and sell under the patents, can bg had from the
patentee, C. F. Dunderdale, 90 Wall street, New York.

— =
Sensitive Tests for Hyposulphite of Soda.

According to the Journal fur Chemie, the most delicate test
for hyposulphite of soda is permangunate of potash. Its ap-
| plication is simple and casy, and well adapted, therefore, to
| the wants of the working photographer. One decigramme
| of pure pormanganate of potash and one gramme of chem-
{ ically pure enrbonate of soda are dissolved in half a liter of
| water, yielding a transparent rosy-colored solution. This

liquid, on coming in contact with the most minute trace of
hyposulphite, loses its red color, and assames at
once o greenish hue. A finer test than this, prob-
ably does not exist,

Licht enumerates other tests for hyposulphite,
which are more or less practical in their naturey
but are, nevertheless, well warthy of record.

1. The test based upon the blackening of sugar
of lead paper by means of hydrogen, produced by
the nction of pure sulphuric acid upon pure zine,
when the fluid in the gasgenerating vessel con.
taing hyposulphite of soda.

2. The galvanic test, in which pure silver foil,
under the influenes of un electric’current, beonues
of a yollow or brawaish color in the presence of hy-
posulphite of soda.

4. Grane's test, where o collodion  filum, rendencd
of n whitish color by theapplication of chloride of
merenry, fulfills the duty of rexgent, and sssames
8 }-'“‘.".i‘\" tone when affected by hyposalphite of

soda,

4. The very precise tost afforded by the use of
blue lodide of starch, whieh bleaches readily whon
hyposulphite in minute quantity is mixed there

with., It is probably only the first and last of these tests that

greatly, and since the discovery of the potroleum wolls in | will be found practical in photographic operations; they are




Coveespondence.
ort are not reponsidie for the opinéons expressed by their Gor-
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y {kiﬂum Porpetual Motlon Patent.

[sssns. Eprrors:—I have noticed in the ScieNTiRic
RICAN of the 17th December, an article headed “ Perpot-
" in which it speaks, on page 886, of a perpetual
chine invented by Horace Wickham, Jr., of Chica-
»n which a patent was obtained July 26th, 1870.

‘statement may mislead the public as to the nature
stent granted, I deem it proper to state that no pat-
issued for a perpetual motion.

: patent No. 105,870, 26th July, 1870, were issued to
.‘ Jr., for an * Improvement in Motive Pow-
* in which the specification states, under the head of “ Na-

and object of my invention: “ My Invention relates to a
N pe for transmitting motion,” ete. The original speci.

=3 . The patent was granted for a machine for transmitting
i ‘motion. It possessed novelty, since no reference could be
& found anticipating the devices. It possessed utility, as de-
‘ fined in paragraph 449; Curtis on Patents,

b ‘By applying any power at either end or alternately to the
ends of the rocking beam, it may serve the purpose of
{ransmitting motion to the operative devices and thence to

-

the material to be acted upon. :
The letter of the first rejection, dated July 11, 1870, was as
follows:

“The application above referred to has been examined.
The applicant claims a “self-sustaining motive power;” in
other words, a machine that renews its motive power from
jtself without the intervention of external causes, It is ad-
mitted by all the suthorities on mechanics that the various
resistances to motion, viz.: friction, gravity stiffness of ma-
‘chinery, etc., necessarily retard, and finally stop the machine.
Now, a machine is a simple or complex structure of inani-
mate material, and inanimate bodies cannot give themselves
motion, nor can they change the motion they may have re-
. v ceived.

: “ But the applicant’s invention is stated to be a *self-sus-
taining motive power,’ that is, this machine is said to give to
jtself renewed motive power in order to make up for its con-
stant loss of power due to the various resistances which are

. tly retarding its movement. As this cannot be effected,
e the ¢ isnot a self-sustaining motive power. It
D y :ﬁm It will not effect the result claimed for it. It is
then deficient inresult, and must be rejected as deficient in
this essential quality of patentable invention.” '
‘Washington, D. C. o J. W. AsenT.
s Y

Automatic Telegraphy.

Messrs. Eprrors:—In your issue of December 17th, isa
reply (by that eminent electrician, Moses G. Farmer, Esq.,
of Boston) to an article upon the subject of “ Automatic Tel
egraphy,” by George B. Prescott, Esq., the talented electrician
of the Western Union Telegraph Company.

‘With your permission, I would like to call the learned
Professor's sttention to an inadvertant omission on his part,
of a fact now well known to experts in the exact science of
telegraphy, namely: it being possible under certain condi-
tions to transmit telegrams over a line composed of No. 8
iron wire, 250 miles long, at almost any rate of speed up to
2,000 or more words per minute,

Yet, notwithstanding the fact here stated, I shoald, under
all circumstances, prefer and also recommend the use of the
(to me) beautiful compound wire, composed of steel and cop.
per, on account of its superior strength and great conductivity,
requiring at the same time only one half the number of poles
per mile; and requiring also a less amount of electro-motive
force to operate the machinery used in connection therewith,

Rutherford Park, N. J. GEORGE LITTLE,

. —t - -
Effect of Explosions on Weather,~The Nitro-
Glycerin Explosion at Fairport, Ohlo,

Mesens. Epitors:—I notice an inquiry in your last issue |
| folds at pleasure, from 10 1o 20 copies ot one writing,

concerning rain after the Fairport nitroglycerin explosion,
I was at Canfield, Ohio, during the week in which it ocourred,
The explosion occurring on Tuesday evening was followed
on Friday night by & rain beginning at 9730 p.ar.; amount of
Jrin, 0-42 inches. The weather for the week preceding was
unusually fine, and on Saturday at 11:30 A. a0, the sky became
clear, and remained so for several days. Wind at time of
rain, N.N.E. The rain was not preceded by the usual rise in
the dew point of the air; barometer fell suddenly, and uy
quickly rose again to its normal hight, Theso uro the fucty
relative to the only rain which followed the explosion for
some ten days.
W. R. SsrLey, Observor for Smithsonisn Institute,
New Lisbon, Ohio.
oo 2 <> e—— -

WE regret to learn from Nature that Sir R, I Murchigon
has been stricken with anattack of paralysis; at lnst secounts
he had somewhat improved, but in o digease of this charcter
we fear the attack is the beginning of the end. The snme
joumsl alko announces that Professor Balfour Stewart, the
eminent physicist of Owen's College, Manchester, wius smong
the sufferers by the recent eollision on the London and North
western Railway—one thigh was broken and a terrible ahock
given to the nervous system. He is doing as well an conld
he espected under the circumstances,

Srientific  Amevican,

[For tho Selontine Amoriean, |

AUTOMATIO TELEGRAPHY,

nY oo onaa,

I have read with attention the speculations of Professor
Farmer and My, Prescott, in recent numbers of the SCrENTI-
FIC AMERICAN, upon the subject of automatic or “fast”
tolegraphy, but regarding the conclugions of those gentlemen
in the light of our practical experience, during the past two
years, I cannot help saying, with all respect for their distin-
guished reputations, that they appear to me very blind
and unreliable teachers, :

It is undoubtedly true that Mr, Little and his friends have
not o particle of “science™ (as electricity is taught in the
hooks, or as it has been tanght by those who have assumed
to be its exponents, in a practical way) to stand upon, when
they claim to telegraph over long lineg one thousand words
per minute! and yet they know this rate of speed is entirely
practicable, and is thus even more easily and satisfactorily
accomplished than it can be on a short line.

All who have preceded Mr. Little (including Prof. Farmer,
Prof. Wheatstone, and Mr, Prescott) have assumed, and even
proven, at least to their own satisfaction, that about sixty
words per minute over a No. §) iron wire, 260 miles long, was
the maximum of attainable speed; and I have now before me
a recent private letter from the manager of the Government
lines in BEngland, where the Wheatstone automatic system
has been in use for many years, who says that sixty words
per minute, in a circuit of 200 miles, over n No. 6 iron wire,
is there regarded as the highest attainable speed of practical
telegraphy.

Mr. Prescott's statement, assented to by Prof. Farmer, that

square of the length of the line,” is, doubtless, good “science,”
as they understand it, but viewed in the light of our expe-
rience, it is arrant nonsense, as all our tests go unerringly to
prove that with the Little system of automatic or “ fast”
telegraphy, the langer the circuit, the better the work, provided
always, of course, that the wire in use carries a steady flow
of current when in contact with the battery; and as we have
had equally good results over the most ordinary No. § iron
Morse wires, as over the compound (steel and copper) wire,
the assertions of Mr. Prescott that our success in writing 250
words per minute between Washington and New York, is
owing to the great superiority of our wird, is wholly erro-
neous, With our system (which, let me gay is not Mr, Pros-
cott’s or Prof. Farmer’s) we can work just as rapidly and as
correctly over the poorest iron Morse wire, a5 we can work
over the best steel and copper compound wire, in any length
of circuit where it is possible to deliver a steady flow of even
one twentieth part of the necessary current to work a Morse
machine or a Hughes-Phelps printer! but of course a com-
pound wire, such as we use on the Washington line, though
it adds nothing to the average cost of lines, considering the
less number of posts and insulators that are required, really
adds nearly three times to the conducting power and tensible
strength as compared with the iron wire in general use by the
Morse lines. While, therefore, our wire would enable us to
telegraph over a circuit two or three times greater than we
could do with a common iron Morse wire, the latter wonld
answer our purpose precisely as well as the former in any
length of circnit where the iron wire could deliver a steady
flow (however slight) of current.

The difficulty with Mr. Prescott and all other parties who
have striven so vigorously to write down automatic tele-
graphy, is, that through ignorance or design, they have ut-
terly ignored the important fact that Mr. Little uses electri-
city under entirely different conditions from what it was ever
before used by any person who has experimented in fast tele-
graphy ; and it is to this fact, and not atall to the fact that we
have a superior line that we transmit and record correctly
1,000 words per minute, or 60,000 words per hour, over a
single wire, equal to the average speed of 100 wires by the
Morse system,

Prof. Farmer's suggestions to me to print instead of writ
ing onr messages with a pen, was successfully and advan.
tageously practiced by the old American Telograph Co. as
long ago ns 1856, and we hawve, so far, inproved upon that
idea as to have devised a printer which is worked with koys,
and prints in note form, and in plain Roman chagacters, at
the rate of threo to four thousand words per hour, and mani-

With this rapid printer, and with n perforntor which may bo
worked with nearly the same speed, there would seem to be
no good reason why the public should not hinve 20avord mes.
songos telographed from one end of the country to the othoer,
for ten cents each, provided they will furnish gnongh of such
messages to keop one or two wires constantly employod, ten
hours per dny, between I(-n‘ling ¢ltlon of the Union,

The Little system of fast telegraphy, having been sntisfac-
torily tested, in an experimental way, s now about be placed
bufore the public of Washington und New York and inter.
medinte cition for the trangaction of public businoss, and it
in not doubted by any ene who undorstands the principles
which govern the new system, that it is dostined to effeet a
complete rovolution in the whole telograph and postal busi-
noss of the country., :

T— ¢ P —

Vocarses.—~Wo are indebted 1o the nuthor, Miss Anno
Ballard, the necomplished tenchor of voenl music at Vassar
College, for o series of musiecal oxorcises for the voice having
the above title, Those exerclues appenr to bo well adapted
'lm the development and oultivation of the vocal organs
[ giving facility of execution and equnlity of delivery., The
nystem here presented hns beon ml.,l.hv:l at Vassar College
with the most gratifying pmetical rosulis Publishod by

Oliver Ditson, New York and Boston.

“the speed of automatic transmission varies inversely as the f

[JANUARY 1, 1871.

The Antiguity of Invention,

The most nncient nvontion i that of the needle; whether
the eredit of this invention s duo to Adnm or to Eve, we
know not, but we do know that the Bible says “ they sowad
fie leaves togother and mude themsoelves nprons.”  To sow
without a needle wonld bo an impossibility, therefore they
must have invented one; whether from o thorn, shay stick,
or fish-bone, is also a matter of doubt, How ancient, then, is
the trade of dressmaking ; and when we look at the fashion-
ably dressed woman of to-day and reflect that all her dress,
finery, ete,, is the result of the combined thought, industry,
and perseverance of dress-makers for nearly 6,000 years, is it
to bo wondered at that ghe is “ fearfully and wonderfully
made 2

To Noah is attributed the invention of wine, 2847 B. C.
Ale was known at least 404 B, C., and beer is mentioned by
Xenophion 401 B. ¢, Backgammon, the most ancient of onr
gomes, was invented by Palamedes, of Grecce, 1224 B, C.
Chess is of later date, and originated 680 years before the
Christinn Era. The first circus was built by Tarquin, 605
B. O, and theatrical representations took place as long ago
as 602 B. C.; the first tragedy represented was written by
Thespis, 536 B, C. So it seems that the ancients were not as
destitute of amusements as one would suppose. Is it not
possible that the great philosopher, Socrates, delighted in
chess; that Sophocles amused his little friends by taking
them to see the gladiators and the tragedians, and that even
immortal Homer could play a fair game of backgammon ¢

As for musical instruments, they possessed the psaltry,
harp, lute, and that most ancient instrument, the eymbal,
which is gpoken of ag long ago as 1580 B, €, The flute was
the invention of Hyaginus, 1500 B. C.; organs were invented
by Archimides, 220 B. C.; and Nero played upon the melodi-
ous bagpipe 651 A, D.

In houschold furniture, gluss was used by the Egyptians;
crockery was known to the Bgyptinns and Greeks 1490 B. C.;
carpets were in use 800 B, C.; clocks which measured time
by the falling of water were invented 158 B. C.; sun.dials,
which had been in use previous to the invention of the water-
clock, date from 550 B. €\, :

Bricks were made 2247 B. C,; the lathe was invented by
Talus 1240 B. €, The compass was used by the Chinese
1115 B. C. Bellows are the invention of Anarcharsis, 569
B. C.

But when we think that bread made from wheat was
known fo the Chinese 3800 years ago, we must confess that
it is rather stale; we can imagine the young “heathen Chi-
nee " of that date, crying lustily for bread and honey. These
Chinese are a wonderful people, and no mistake. for even as
far back as 1100 B. C. Mr. Paoutshe wrote a dictionary con
taining 40,000 characters representing words.

When we read that the arts and sciences of astronomy,
2234 B. C.; sculpture and painting, 2100 B. C.; geometry, 2005
B. C.; husbandry, 1998 B. C.; poetry; philosophy; mathe-
matics; mechanics; hydrostatics; geography; mensuration
geology; metallurgy; chemistry, called alchemy; and sur-
gery, were all known to the ancients, we almost exclaim
with Solomon, “there is no new thing under the sun.”

* WARREN,”

- <
Chemists who have Died in 1870.

Some of the most renowned and useful chemists of Europe
have passed away during the year 1870. It is well to call
them once more to mind before we close the volume for the
year,

Professor F. T. Otto died at Brunswick, January 13, 1870.
To him we are indebted for some of our best tests for poisons
und for one of the most thorough works on chemistry extant,

Professor Gustavus Henry Magnus died at Berlin, April 4,
1870. He was in carly life o chemist, but of late years had
devoted himself exclusively to physies.

Professor Palmstedt died in Stockholm, April 6, 1870, He

| was one of the benefactors of Sweden, the friend and cotem.

porary of Berzelius and lived to the ripe old age of 85,

Niepce de St. Vistor died in Paris, April 7, 1870. To him
tho world owes a debt of gratitude for the brilliant discover-
ies mude by him in photography.

Professor Alexander P. Bolley, died August 3, 1870, 1In the
ficld of technology he never had a superior, and we fear it
will be long before we shall find his equal.

Professor Wim. Allen Miller, died Sept. 80, 1870, The well
known suthor of Miller's Chemistry, and one of the most
zonlons investigators in the departmont of colostinl photo-
graphy.

Augustus Matthiessen, died by his own hund, in Ootober,
1870. A consclentions, sensitive worker in eloctricity, and
the discoverer of laws of tvl('grﬂ].lh.\' that are of the utmost
value to the world,

Thus have passed away seven of the most notive workers
in the field of chemistry, whoso places 1t will be difficult te
fill.

T— ¢ —e

Browx Husatins —Prof. Osborn, of the Miami Univer.
sity, writes us a= follows: “ Iy mny be Interesting to state
that Thave Intels met with lurgo deposits of an aluminous
brown hematite are, Inid down, not in beds, as this ore gon-
erally oceurs, Lal in vast massoes of lorizontal lnyers, clogely
resombling a light.colored henvy shale,  Outwardly nun.n
would suspect dhes oro, but an npproximate analysis gi.\'«m 87

metallic iron, with tyaeces of phosphorie neid, considernble

aluming, some sillen, and lime. Largo masses or hills of this

o ore occur : Coshocton and Licking counties, Ohio: and

1thmn.’h fornierly no notice was taken of it, many tuns have

Intoly been usod to gront satisfaction in the c'lmrc.uul furnacos
along and not fur off the line of the Pittaburgh and 8t, Louis
(Pan Handle route,

et e

-
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DR, DOREMUS ON THE TRIUMPHS OF SCIENCE,

The third leckure of the course of lectures by Dr, Doremus
bofore the Young Men's Christinn Asgocintion first reeapitu.
Inted the various prineiples in regard to the combination of
tho eloments explained in his last lecture. The Professor
then said the metals were rarcly found in o native state;
thoy had “loves” or affinities with many other substances,
As an illustration he would cite gold, silver, and iron, which
were searcoly evor found pure, When iron ores were min.
glod with earbon nnd lime in a furnace, and o blast of pure
air applied below, the iron associnted with a little carbon,
and ran out in a stronm, which supplied molds made in the
sand floor of the furnace, called pigs. Snch iron is conse.
quently known as pig iron.  No ono subjeet now commanded
more attention from chemlists than the production and man-
ufacture of iron,

An analysis of the crust of the carth showed how largoly
oxygen had entered into its combination, Chemists an-
nounced that the basis of clay was a beautiful white meotal
ealled aluminum, The Professor then showed how o slight
difference in the proportions in which other eloments were
mingled with aluming resulted in the numerous ferms of
olay, some of which were suited for the manufacture of the
most benutiful kinds of porcelain, while others were used for
making coarse tiles and pottery of all Kinds, In the Bible it
was stated that men wore made of clay; but it might be said
in passing that the metal which formed the basis of that
substance was almost the only one not found by chemists in
the human frame. Doubtless the Biblical reading ought to
bo earth,

The Professor next again returned to the discoveries
brought to light by spectrum analysis. By this means sev-
eral new metals had already been discovered, Then, as an-
other proof of its value, it might be stated that metallic poi-
gons could now be detected with sufficient precision for the
purposes of a court of justice. Only a fow years ago he had
obtained proof of the presence of arsenic in a body after it
had been interred twelve months. These modern refinements
were due mainly to the spectroscope. .

Sulphur in & pure and crystallized state was found at the
mouth of volcanoes, snd also in combination with many
metals. It was very useful, especinlly as from it was manu-
factured snlphuric acid, or the king of acids. The mode of
manufacturing this acid was then illustrated. Oil of Yitriol
applied to common salt resulted in hydrochloric acid, with a
residue of soda. So important was sulphur that when the
people who obtained it from volcanoes endeavored to get a
higher price for their wares, no less than fifteen new patents
for its manufacture were taken out. From hydrochloric
acid we get chlorine, which, if mingled with coloring mat-
ter, like indigo and lime, had the power of removing the
color, This discovery was one of the most important ever
digcovered. Chlorine was also the most powerful disinfec-
tant known. A few years ago a cabin in one of the Cunard
steamers, which had been infected with small-pox, had been
effectually cleansed by this wonderful gas. It was a rather
shameful fact that nearly all the caustic soda now used in
this country was imported, a fact which showed the neces-
gity, among other things, of providing higher means of
selentific education among us, Sulphur also combined with
India-rubber, and formed a singularly beautiful substance,
out of which the well.known Indin-rubber trotting wagon
wag made, He believed this substance would at no distant
date be employed more generally than at present,

The Professor then alluded to M, Tessier's method of ob-
taining oxygen gas—a method involving scarcely any ex-
pense.  This was of the last importance, as oxygen was the
essentinl element of heat and life. He then reforred to the
production of phosphorus, which was now procured from
bones. Compounds of phosphorus were especially important
to the human system as they seemed essential to intellectunl
offort. Butter, among other articles, contained a palpable
quantity of this important substance,

Probably the sun produced its heat by chemical combus
tion. Some physicists maintained that a slight condensn
tion of its surface would enable it to maintain this heat-giving
power for thousands and millions of years, and others be.
lieved that the loss it thus sustained was made up by the
occagionnl attraction of foreign bodies, Attempis have beey
mude to find out the quantity of heat thrown out by the sun,
and it had been ealeulated that onr earth abrorbed only the
three hundred thousand millionth part of the total wmount.
As our earth s but a rusted mags of molten metal, o, por-
hups, i the sun undergoing the gnme procoss from which the
earth had emerged.  But the sun wius not the only sourcs of
the heat absorbed by our earth. ‘T'welve millions of suns
wore constantly diffuging light upon its surface. Then we
Lud internnl sources of heat, such ns voleanoos ; and artificinl
hout, such ag that caused by wll movement or by ehomical
setion—the latter sourco being, perhaps, the moro important
of the two,

In the fourth and last lecture the leeturer confined himpelf
principally to the subject of eluctricity, Thales, by the fric.
tion of ambor, had first observed this class of phenomens ;
but from that time—nearly two thousand years sgo—until
about two centuries since, the whole question slumbered,
Then it was noticed that the proporty of attraction was not
confined to amber, but was shared by many other objects
also, for instance, sulphur and paper,

Passing from thoe discoveries of Mr. Gray, who had first
began to traco out the difforence between conductors and
non-conductors, to the investigations of M, Dufait, and of
the Hollander philosophors, who first mado what is eallod
the Leyden jur, the Profossor at last rosched the digcoverios

Scientific  Amevican,

in wpite of his wonderful geniug, shonld only have brought to
light & very few facts and principles in relation to electrical
phenomenn. But these were of the greatest importance, in-
toreut, and value, Electricity was capable of the most won-
dorful influences upon human health. Many of the most
maryelous effects and cures were possible under the use of
this power, and some physicians in this city were now inves-
tignting its influence in cases of pulmonary disease. The
pationts breathed eolectrified air, and the most beneficial re-
sults had already been experienced. The voltaic battery, and
the wonderful phenomenn which it made possible, were so
romurkable that on firgt watching the experiments made with
it the Emperor Napoleon I. exclaimed, “ Behold the principle
of life.” Sir H. Davy was the next great discoverer in elec-
trical science, and he had succeeded in reducing the metallic
bases of many of the salts and thus obtained some new met-
aly, such as godinm and potasgium, Next came the discovery
of the relationship between electricity and the magnet, after
which the history of this science became n series of the most
dazzling and beautiful discoveries, under the nuspices of M.
Arugo, Professor Henry, and others, while the practical ap-
plications of the principles thus brought to light were ex-
tramely interesting, the electric telograph and the Atlantic
cable especially claiming notice. Ere long the earth would
be completely girdled with an electric wire, This was as
cortain 0y that we breathed. The galvanic effects of the
electric current were also very extraordinary, and electricity
was capable of producing the most intense heat known. The
Professor then made some interesting experiments, and
briefly referred to the phenomens of animal electricity.

——- 4+ —
AMERICAN INSTITUTE LECTURES.---THE STRUGGLES OF
SCIENCE,

The first of the course of the American Institute lectures
for the season was delivered on the evering of Dee. 20, by
(eo. B. Loring, M. D., of Salem, Mass.

On such a theme as the “ Struggles of Science” there is
great scope for eloquent dissertation, and the speaker availed
himself fully of the opportunity. His remarks were listened
to with evident satisfaction, and the lecture formed a most
appropriate inaugural to the course.

The lecturer commenced by an allusion to the appropriate-
ness of the place for scientific lectures. New York is more
cosmopolitan in the character of its population, business in-
terests, and trades, than metropolitan. While every other
locality brings forth its specific fruit, and sends out its repre-
sentatives marked with characteristics easily recognized ev-
erywhere, and under all circumstances, New York seems to
absorb everything and send forth everything, attaching all
her family to herself by that mysterious influence which
power and greatness always exert, and developing faculties
adapted to every locality—a Parisian for Paris, an English-
man for London, a Bostonian for Boston, a Puritan for Ply-
mouth ; and alwaysa New Yorker still. Twenty cities, twen-
ty nationalities, twenty civil organizations, as it were, all in
one, what theory is not explored, what thought is not inves.
tigated, what science is not applied to vitalize and develop
this wonderful aggregation of human forces?

The last 200 years have done more to advance science than
the 2000 which preceded them. Turn your eyes in any di-
rection, and you will find the most powerful human intellect
engaged in thislabor. The scientific period hasarrived. The
profound and masterly minds of the age, Humboldt, just now
gone, Agassiz, resting for an houronly, as we trust, to return
with renewed vigor to his imperial career in the realms of
science, and their great investigating fraternity on both con-
tinents, have placed science at last in the divine regions of
human genius, once occupied by the poets, and historians, and
orators, and philosophers, who so leng enjoyed undisputed
sway as masters of human thought,

Religious persecution has done much to retard seience, but
this struggle was small in comparison to the contest which
emaoncipated science from the tyranny of intellectual arro-
ganee and pride. The great struggle commenced with the
Baconian Era.

And now the great struggle commenced. Men still be-
lieved with Plato that science was o mere intollectual exer-
cigo and amusement; that the study of arithmetic was not
intended for any practical service in life, but fo habituate the
mind to the contemplation of pure truth; that mathematics,
applied to any purpose of vulgar utility, became o low craft,
us he called it, fit only for earpenters and wheelwrights—and
wans no longer & noble seience, leading men to the knowl:
odge of abstract, essentinl, oternul truth; that the use of
nytronomy is not to add to the vulgar comforts of life, but to
asslst in ralsing the mind to the contemplation of things
which are to be perceived by the pore intellect nlone; that
the gelence of medicine should be applivd only to those whose
constitutions nre good, and not to those whe by inheritance,
or oxcesy, or exposure, or nceident, have becomo so porma.
nontly enfeebled that their heads grow glddy and full when
oxerted in the studious contemplation of divine philosophy—
the remedy for feoblo constitutions being death. T'hat the
golonce of logislution was based upon abstruct virtue, and not
upon that practical wisdom which would prevent and reform
erimg, and build up u state upon the principles of patriotism,
and bonesty, and courage, and honor, and furnish the highest
fuoultios of man an opportunity to exort themselves * with-
out being molested or insulted for it.”

But this was not enough to gatisfy the mind of Francls Ba-
con, who now assumed the leadership of the great scientific
revolutions begun by him and earried out in our day by the
devotees of scienco everywhere, Entortaining profound re-
spoct and admiration for the great thinkers of anclont timoes,
aud moving by his own natural forces along the same high

of Dr. Franklin, It seemed strange, ho said, that the lutter,

plane of thonght whick they occupied, he stooped down and

e ————————————————————————————————————————————————
lifted into their august presence that nseful, and manly, and
homely attribute known as common sense. To be u philozo-
pher meant, with him, to be the most useful man in the
world ; and go to him belongs the praise of having invented,
methodized, and in & considerable degree perfected, the gen-
eral plan for the improvement of natural science by the only
sure method of experiment.

Instead of hypotheses he asked for facts, gathered labori-
ously from the watch of nature’s silent revelutions, or ex-
torted skillfully by instruments and trials, and carried for-
ward by eareful generalizations from the world of the known
to the unknown. He ressoned always from causes to effects,
and so impatient wag his mind of mere abstractions that e
never rested until he had brought his conclusions to some
practical benefit. He clearly, for instance, conceived of a
thermometer; he instituted ingenions experiments on the
compressibility of bodies, and of the density and weight of
air; he suggested chemical processes; he suspected the law of
universal attraction, afterwards demonstrated by Newton ; he
foresaw the true application of the tides, and the cause of
colors, which he ascribed to the manner in which bodies,
owing to their different texture, reflect the rays of Tight."
Ask a follower of Bacon, we are told, what the new philoso-
phy as it was called in the time of Charles I, has effected
for mankind, and his answer is ready: It has lengthened
life ; it has mitigated pain; it has extinguished diseases: it
has increased the fertility of the goil; it has given new gecur.
ities to the mariner; it has furnished new arms to the war.
rior; it has spanned great rivers and estuaries with bridges
of form unknown to our fathers; it has guided the thunder.
bolt innocuously from heaven to earth; it has lighted up the
night with the splendor of the day; it has extended the range
of human vision; it has multiplied the power of the human
muscle; it has accelerated motion; it has annihilated dis
tance; it has facilitated intercourse, correspondence, all
friendly offices, all dispatch of business; it has enabled man
to descend to the depthsof the sea, to soar into the air, to
penetrate securely into the moxions recesses of the earth, to
traverse the land in cars which whirl along without horses,
and the ocean in ships which sail against the wind. These
are but a part of its fruits, and of its first fruits. Foritiss
philosophy which never rests, which has never attained it,
which is never perfect.

And what an era of emancipation was that in which Bacon
wrought. Everywhere the bonds which had bound man’s
soul seemed to be breaking. Between the birth and death
of Bacon, America opened her arms to receive the oppressed
and persecuted. The Huguenots brought their protesting
faith to our southern shores. The Puritans, who had kindled
and preserved the “precious spark of liberty ” in England.
having sought shelter in vain in the Old World, braved the
dangers of an almost unknown sea, defying with their fervid
kearts the freezing storms of winter and the still more freez-
ing storms of man’s bigotry and persecution, and planted pop-
ular right and independent Christian worship in the New
World—making sacred this very night on which we have
assembled—the 215th anniversary of the last solemn hour
spent by that weary band before they landed at Plymouth
and gave an immortal soul to the empire of human equality
on this continent.

In the world of thought, Shakespeare performed his divine
and undying werk. In the world of science, Harvey discov-
ered the circulation of the blood; Drebel invented the ther
mometer; Torricelli invented the barometer; and Kepler
erected as o monument to his genius the Astronomia neva
celestis. It was the era of mental and moral protests and
assertions, from which our own great privileges and oppor-
tunities have sprung.

From that period, the struggle which science had so long
carried on against bigotry and intellectual arrogance has been
conducted with w spirit of * audacity and sobriety ¥ worthy
of its great master, against the natural obstacles which lie
in the way of finite man, in his endeavors to comprehend and
employ the works of Infinite Wisdom. Once free, Science
has not been disheartened in her career of usefulness snd
honor.

The speaker then discussed the usefulness of scelence in the
discovery of the causes, prevention, and cure of disease, and
the perfection of agriculture, and then passed to the subject
of Social Beience in Amerien, Ho regarded with the decpest
interest and the most profound respect that stroggle which
science is making to enter the great domain of social and
civil economy, and to establish fixed laws by which socloty
and the State may bo guided and elovated, Met, as she is, on
the very boundary of this domain by every variety of human
taste and necessity, by n great diversity of spcial and civil or
ganization, by w1l the varions opportunities and obligations
which attend the geographical divisions, the mountaing aud
plaing, and sea consts und lslands, by w thousand industries
now and old, and by all the established systems of society and
Htate, every one of which virtue irradiates and view deforms,
her task becomes at once diffioult, her tomptations great, hor
dunger imminent, If thero Is any field in which she is to
exorcise the soberest judgment, it is here,  If thero 1s any
investigation in which facts are to be collected, arranged, und
welghed, it is whore the prosperity, and happiness, and elo-
vation of thie humun raco wre concerned,  The soundest po-
litieal philosophor 18 by who, !{““"""“K together all those
causes of prosperity, general, diffused, and attended by popu.
lar virtue, which history provides, necopts the lesson which
they teach, and promulgates the Taws which they indieato;
not he who starts with his theorles and lends to them hig
fuots,

L ——————

[T is reported that the Contral Pucltle Ballroad Compiny
have purchased tho Central Utah Ralleosd, snd fnthnd to
push it through to connect with the Kapsas Pacifie Noilroad,
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= Improved Stonm Hollor,

The well known want of economy in steam boilers in gen.
‘eral, whoreby mueh lees than the totl heat generated by the
combustiblos used is utilized in the generation of steam, is

constantly stimulating fnvontion fn this important branch of
enginoering. Ono device follpwa closely upon the heels of
apotlm’i. and &till it would seem the end is not reached. Our
engraving  represents  another
elnimant to public fayoer, which,
ina test made personally by us,
on a recent oceaslon, gave very *
good results under quite unfavor-
able eircamstances.

The boiler was sot up on
wooden supports, entirely un.
clothed, exposing  large amount
of radiating surface to a mean
temperature in the boiler houso
of 55° Fah,, which temperaturo
was maintained at a much higher
point than could have been the
case were it not for the radintion
from the boiler itself. The stok-
ing was done very imperfectly, by
an inexporienced person, yot, with
these drawbacks, in an experi.
ment of four hours' duration, the
evaporation made was 1137 1bs.
of water at 212" per pound of coal
consumed. Great care was taken
to avoid error in the estimation of
the coal in the grate at the com-
mencement and close of the exX-
periment,  As the experiment
was too short to be satisfactory,
there might have been some error
1n this particular; but, allowing
ten per cent of the total evapora.
tion as possible error, there would
still remain 1024 1bs. of water -=&
evaporated per pound of coal con- =i
sumed, which is a very goodre
sult.

The dimensions of this boiler
were: length, 15 ft.; diameter, 8 {t; heating surface, count-

ing two thirds of inner shell, 68,095 square inches; grate sur-
face, 962 square inches. The tube sheets—of which there may
be any number—are placed at an angle of 45° bringing
overy tube at the same angle to the flame, The cylindrical
form of the outer shell continues, being perforated beneath
the domes, which extend the length of the boiler and up
around the smoke-pipe. Around the lower part of this is what
may be called the feed-water heater, D, being the feed pipe.
As the water is continuously pumped into the boiler, it is
claimed that all the greater impurities of the water are depos-
ited in this chamber,and blown off through the blow-off pipe,E.

Above this there is a small superheating space, which it is

claimed more than overbalances any slight condensation
which might be caused by feed water. ¥
isa blow-off pipe from the bottom of the
boiler.

This boiler has been constructed with the
object of retaining all the advantages of the
multitubular system, ard rejecting many of
its defects.

In the locomotive tubular boiler it has
been found that the flame, in passing
through the long tubes, is generally com-
pletely extinguished when it has passed
through the first half of the tubes, and
hence Chas, Wye Williams found that the
first tube sheet, with the first foot or two
of the tubesdid fifty per cent of the work,
and that the gases, in passing through o
horizontal tube, never strike the face of the
tube, but pass through what may be called
& tube of air lining the ironand, heating
this column of air, thus heat the water,

In the boiler here illustrated, both sheets
and tubes set at an angle to the flame, which,
to progress, must strike the face of every
tube; sod the tubes belng only six inches
long, the flame, after pussing through them,
instead of being cut up and extinguished,
ns in long tubes, here comes together and
gathers body as it rushes againgt the next
gheet and tubes,

The first two series of tubes are two
Inches in dismeter, and the last two onc
and & half in dismeter—the object of thus
graduating them being apparent, The incli
nation of the tubes (45°) does awny with the
pecessity of seraping, and the ash falling
to the bottom is easily withdrawn through
the man-hole, —

The shortness of the tubes gives a mini <
mum of expoension and contraction, Should
repairs be necessary, casy sccess msy be
had throngh the manhole and up between /

he sheets, the bottoms of which are curved :

perfect circulation of the water ; and by cut-

e

for this purpose, and also to afford the most HOLDREDGE'S METHOD OF PRESSING,

opposite angles, thus exposing the snmo surfuees nnd with
the same effect ; and when the water is at tho proper wafer.
line, the tubes cannot be exposed by rolling of the vessel.

A patent on this invention was issued Nov, 20, 1870, by
mense assignment, to C. D, Tyler, of Now York, Tho
whole or an interest in the patent is now for sale, Par-
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INMPROVED STEAM BOILER.

ticulars obtained by addressing the owner, C. D. Tyler, 859
Broadway, New York city. P. 0. box 2863,
-
Holdredge’s Patent Rectangular Cheese.

Our engravings represent a unique method of pressing,
curing and packing cheese, for which the following advan-
tages appear to be justly claimed: The cakes may be turned
only a quarter of the way around instead of entirely over, as
in the old form, so that the whey, instead of running directly
back into the center of the cheese, will remain near the sur-
face and evaporate more quickly. The cakes, being entirely
covered by the bandages, may be cured without greasing.
They are also more easily handled than round cheeses. They
are packed for shipping in boxes of thin stuff, which any
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more convenient for retailers, as well as for family use, For
axportation this form is claimed to greatly excel the ordinary
ghape, as it ean bo poeked cloger, Shipments of cheeses of
this form have been alrendy made to Englind, with great
success, )

In the engraving, A ropresents one of the rectangular
cheeges, purtly wrapped inits bundage. B s the packing box,
showing the manner of placing
the choeges thercin, € repre.
sonts the form of hoop used to
incrense the capucity of the
hoop on the press, when neces-
sary. It is provided with lugs,
D, which fit into corresponding
recesses, B, in the main hoop,
which keep the supplementary
hoop in its place,

‘When the curd is ready for
pressing it is placed in the
hoop—of rectangular form, as
shown—and having one side
arranged to swing open on
hinges, for the removal of the
cakes oafter they are pressed,
The curd is then pressed into a
broad, flat cake. This is cut
vertically into blocks, ns shown,
and bandaged ns shown at A,
with’ muslin, The bandaged
cakes are then placed in the
hoop in layers, as shown, with
thin boards between, and again
pressed, by which the whey is
still further removed, especial-
ly at the freshly cut sides of
the cakes.

After they are sufficiently
pressed they are turned a quar-
ter round vertically and again
pressed, and so on till all the
sides are pressed.

When the pressing is com-
pleted the cakes are placed on
shelves, for the evaporation of
the remaining whey, and this, it is claimed, is greatly facili-
tated by the form of the cakes, as above specified.

Patented through the ScrexTrrrc AMyERICAN Patent Agen-
cy, Dec. 28, 1869, by Artemas Holdredge.

For information, address A. Holdredge & Co.,West Burling-
ton, N. Y. .
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Cooper Institute Telegraph School.

We had the opportunity, a few days ago, of witnessing the
Cooper Telegraph School in operation. Twenty-three young
girls, averaging sixteen years of age, sat at the various desks
endeavoring to send messages to each other. It was interest-
ing to notice the progress each had made, and it was compar-

CURING, AND PACKING CHEESE,

ing the end rivets the whole innoer shel]l may be withdrawn, | farmer may make himself, and the boxes have no 1oose cov. [of powder we
Aprons are placed beneath the second and fourth series, | ¢rs to come off in handling. Tho cleats on the outside of the

compelling the guses to take the proper course, In the ma- | boxes prevent their being packed too closoly, and also make

rine boller of this construction, the flame passes back to the | them more convenient to handle,

Thoe _form of the cheoses is | by

atively easy to tell which would succeed. The easy touch of
the key, the depression of it without excite-
ment of the head or body, the sharp introduction
of the dot after a dash, as in the letter n, or d,
or j, all indicated the operator. We cannot sup-
press the thought, however, that it is a mistake
to teach an operator without the use of the reg-
ister. An operator should be compelled to make
letters exact; and to do this, they must be seen.
Such, st least, is our conviction. Once thor-
oughly drilled in the formation of letters, they
are never afterwards forgotten, And yet we
confess to the excellence attained at this school,
and the correct manipulation manifested by its
graduates,

Over fifty graduates have now left the Cooper
Institute, and have the management of offices or
gerve in them. The classes are now doubled
from their original size, and over fifty may now
graduate annually. Whether the demand will
increase with the capacity of the school, re-
mains to be seen. Pupils are dismissed who,
after four months’ practice, display & want of
aptitude in transmitting or receiving. Of the
present class only two are regarded as doubtful.
All we saw seemed intelligent and diligent.

The room occupied for the school is comfort.
able, well lighted and aired. Every duty con.
nected with o telograph office is carefully taught,
such ng boolk-keeping, eare of batteries, counting
of words, preparing reports, ete., so that to
gradunto from the school is to bo eligible for
appointment. . We think that in the very nature
of the business the service of women in connec-
tion with tho telegraph must bo Inrgoly in-

crenged, and that, too, without reducing the ser-
vieo of men,

BLABTING EXTRAORDINARY,—AL Tregarden
Quarry, Luxulion, Cornwall, Englund, the prop-
orty of the South Cornwall Granite Compuny
situated on the lands of Mrs, Foster, of Castlo,
probably the largest block on record ever blast.
ed und entirely romoved from its bed at one
time, wns soparntod on Nov, 20, by ono charge
fighing 20 1bs,, supplied by the Cornwall Blast-
ing Powder Company, The rock thus removed consists of n
splendid quality of granito, mensuring 41 ft. 6 in, in longth

84 {1, in breadth, and 8 ft, 6'in. in hight.
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SIX MONTHS OF PROGRESS IN ENGINEERING.

One of the most notable engineering works of modern
times, the East River Bridge at New York, has made consid-
erable progress during the six months that are past. No
accidents of importance have occurred. All difficulties seem
to be foreseen and provision made to meet them as they arise,
It is extremely interesting to see a work of this magnitude
progressing with such ease and certainty, and the fact demon-
strates the great advances which modern engineering can
boast. The particulars of constructionand the present stage
of the work have been so recently placed before our readers
that we need not dwell at any length on its details,

Tho coaisgon on the Brooklyn side has, since our former no-
tices of the work, been sunk to its final resting place, and the
work of filling up the cavity will soon be commenced. The
caisson was commenced in November of last year, and the
work of sinking it began in March last. The foundation now
rests forty-five feet below low.water mark, thus placing all
the timber completely beyond the reach of the water. The
entire structure weighs about 30,000 tuns, to support which
fourtecn stone piers have been erected throughout the differ-
ent chambers into which it is divided. The stone tower to
be erected, for which the eaisson will constitute the founda-
tion, is to be 270 feet high, while the floor of the bridge will
be 118 feet above the water, The caisson for this side of the
river is being now constructed, and will be launched some
timo carly in January, In its erection several improvements
suggoestod by experience with the one just completed, have
been made.

The great bridge st 8t, Louis is also familinr to our read-
ers, and through Capt. Ead's report, axtracts of which have
appeared in this journal, they have been put in possession of
facty rolative to its prosent status. These bridges each pre-

gonts peculine difficultivy, which it has been the triumph of
modern engineering to oyvercome.  When completed they
will stand mmong the most notable structures of their kind
ever erected,

The Hoosae tunnel, we nre happy to say, under able direc-
tion s now making steady and, considering the nature of the
work and the extreordinary difficulties attending it, even
rapld progross, The faets connected with this great work
are too familiar to our readers to be referred to in detail hero,
ns the progress made, with interesting and minute details,
are lald bofore them on fast as new facts are developed,

The Mont Cenis tunnel was announced to be complated in
Docember, 1870, and ng wo have received no adyices that in.
dieate possible disappointment, that work Is, at the time wo
g0 1o pro, probably comploted.

The Darien Cansl Burvey, under the direction of Com,
Belfredgo, has resulted in o favorable report ns regards the
San Blas route from Mandinga Bay, on the Atlantie, to Chepo,
ut the sonthern end of Panamn Bay on the Pacific. Further
investigations are in progress,

The trentment of sewnge has been studied with great
enrneptness during the entive year, It hag now become o
mixed mechanical and ehemionl problem, the importance of
which is second to no other in modern engincering. It is at-
tracting the attention of the ablest minds and must soon reach
u satlafactory solution,

Btroot paving is another problem which is recelving much
attention. Inventions multiply, and innumerable experl.
nonts are trled, most of which fail to give satisfactory re.
sults, The difficaltios to be overcome are numerous, but the
rownrd o him, who ghall finally so fur succeed as to' place
himsolf beyond the reach of competition, will be very

Scientific  Amevica,

The loss of the British ironclad, Captain, has elicited
much discussion ealeulated to throw some doubt upon the
son-going qualities of very heavily-clad vessels, and is likely
10 modify in an important manner the construction of future
vessols of the same class,

Many minor civil engineering works of greater or loss im.
portance have been begun or eompleted during the publiea.
tion of the present volume, which we cannot -cnumerate at
this time.

The system of propelling boats by cables Iaid in the beds
of rivers and canals, is making great headway in Germany.
Such cables are now successfully working in the Danube, the
Rhine, and several other smaller rivors as well as canals, It
is claimed for the system that it ssves one third the expenso
for power attending the use of paddle wheels.

In steam engineering there has been no marked progress,
Numerous minor devices, many of which have been described
and illustrated In our columns, have been originated, but
these inventions pertain mostly to safety appliances, rather
than to the more economical generation and application of
steam to the performance of work. The sectional tube sys-
tem in boilers has received a great impulse from the many
disastrous explosions which ocecur of Iate with shocking fre-

¢ |quency, and is daily growing in popularity with a certain
6| class of steam users,

The use of steam on common roads is also growing in fo-
vor, and daily extending. Steam plowing also is gaining

: ground, and has undoubtedly a brilliant future in store,

The direct application of solar heat to the generation of

% | steam has been again prominently brought before the publie,

through the published experiments of Capt. Ericsson,

In mechanical engineering there is little of note to record,
although the past six months have been prolific of new and
useful minor inventions, Those who complain of the rate of
progress made, must remember that great discoveries do not
generally follow each other in quick succession, and possess
their gouls in patience, Man Is slowly but surely subduing
the brute forces of nature and bringing them under subjec-
tion to his neversatisfied will and desire.

- — e ——
PROGRESS OF CHEMICAL SCIENCE.

Professor Roscoe has sent us a copy of his address to the
Chemical Section of the British Association at Liverpool, Sep-
"tember 15, 1870, from which we gather some interesting in.
formation on the recent progress of chemistry.

With regard to the position of chemical science at the
present time, the learned Professor says that it will not take
a careful observer long to see that in spite of numerous im-
portant and brilliant discoveries, of which every year has to
boast, we are really but very imperfectly acquainted with the
fundamental laws which regulate chemical actions, and that
our knowledge of the ultimate constitution of matter upon
which these laws are based is but of the most elementary
nature. Take for example the Atomic Theory. This has
been freely used by chemists to enable them to explain chem-
ical phenomena, and some authors regard the existence of
atoms as the very life of chemistry. Dr. Frankland, on the
other hand, cannot understand action at a distance, nor the
digcontinuity of matter, an idea lying at the base of the no-
tion of atoms. Professor Brodie thinks that the science of
chemistry neither requires nor proves the atomic theory,
while Sir William Thomson attempts to form an idea of the
size of atoms and molecules, and states that in any ordinary
liquid, the mean distance between the centers of contignous
molecules is less than the hundred-millionth and greater than
the two thousand-millionth of a centimeter,

In this connection the labors of the late Professor Grahom
are gratefully remembered. This philosopher paid special
attention to the molecular properties of gases. *“What do
you think," he writes to Hofmann, “ of metallic hydrogen, &
white magnetic metal?” The condensation of hydrogen in
palladium, and the discovery of the ocolusion of hydrogen in
meteoric iron, confirmed the conclugion to swhich speetrum
analysis had previously conducted us, that the meteorites
came from an atmosphere of incandescent hydrogen existing
under very considerable pressure. Graham's fame as one of
England’s greatest chemists justly rests upon this important
discovery. In nddition to the blow given to our preconceived
notions of atoms, Professor Roscoo rofors to the researches of
Dr, Andrews on the continuity of the lguid and gaseous
states of matter, thus overthrowing our cherished opinions
on the existence of threo separate statos or conditions of mat-
ter, viz,, the golid, liguid, and gaseous, Dr. Andrews bolioyes
that o large number of easily condensable gases or vapors
possess o eritical point of temperature, at and above which no
inerense of pregsure can bo made to effoct n change into what
wo call the Hguid state, the body remnining as o homogenoous
fludd, whilst below this eritieal tompornture cortain ineronso
of pressuro always effects o sepaeation into two layers of
liguid and gaseous matter, The boldness of modern resonrch
is exemplified in the observations of Lockyer and Zollner on
the pressure seting in the different layers of the solar atmos
phore,  The red flames, ehiefly composed of hydrogen, which
phoot forth from the sun, must have burst out from under
grent pressuro, and Zollner arriyves at the conclusion that the
difference of pressure needed to produce an oxplosion vapable
of projecting n prominence to the hight of 80,000 Eoglish
miles above the sun’s surface (& hight not unfrequently no.
ticed) is 4,070,000 ntmospheres, In order to produce o ten
slon capable of overcoming this glgantle pressure, the differ.
enco in temperature between the fnolosed hydrogen and that
oxisting in the solar atmosphere must bo 74,010* €.} and In o
similar way Zollner caleulates the approsimate absalute tom-
porature of the sun's atmosphere to be 27,700° €, or elght

flame, a temperature st which iron must exist in & perma.
nently gaseous form. Professor Roscoe also alludes to & new

[ gmlvanic battery invented by Bunsen. In this second battery

only one liquid, a mixture of sulphuric and chromic acids, is
employed, The plates of zine and carbon can be lowered at
once into the liquid and raised again st will. The electro-
motive foree of this battery is to that of Grove's (the most
powerful of known forms) as 25 to 18; it evolyves no fumes
in working and can be used for a very considerable length of
time without serious diminution of the strength of the cur-
rent,

A very important bleaching agent diseavered by Schutzen.
berger, is called hydrosulphiurons acid and has the formula
of H, S0,. The sodium salt of this new acid is obtained by
the action of zine on the bisulphite. The hydrosulphurous
acid possesses powerful reducing properties and bleaches in-
digo rapidly. At a time when so much sttention Is bestowed
upon disinfectants and antiseptics thefe onght to be experi-
ments conducted with this new agent,

The interesting researches of Matthicssen and Wright on
morphine and codeine have thrown a new light on the consti-
tation or these opinum slkaloids. Treated with hydrochloric
acid morphine loses one molecule of water and gives rise to
s new base, apomorphine, which differs in & remarkable man.
ner from morphine, both in its chemical and physiological
nctions, being soluble in alcohol, ether, and chloroform,
whereas morphine is nearly Insoluble, and acting as the most
powerful emetie known, .y of & grain producing vomiting in
less than ten minutes,

The discovery of the sedative properties of chlomlhydrate
by Liebreich marks an e in medical chemistry second only
to the discovery of the anmsthetic properties of chloroform.
The discovery of the artificial production of alizarine, the
coloring matter of madder, which was announced a year ago,
now appears likely to be worked out on a practical scale; it
is the artificial production of a natural vegetable eoloring
substance which has been used as a dye from time immemo-
rial. Omne of the most important discoveries of recent times
is a mothod proposed by Dr. Mond for the utilization of what
has long been known as soda waste. The insoluble mono-
sulphide of ealcium is oxidized to the soluble hyposulphite,
and by decomposing this salt by hydrochloric acid, sll of the
sulphur is deposited as o white powder. In this way the
greater part of the sulphur used in the production of salt
cake by Le Blanc's process is reclaimed and a great saving is
thus effected to the alkali manufacturer.

Another discovery of almost equal magnitude relates to the
recovery or regeneration of the black oxide of manganese
used for the evolution of chlorine in the manufacture of
bleaching-powder. This subject has long attracted the atten
tion of chemists, and during last year a very simple and
economical process, proposed by Mr. Weldon, has obtained
recognition and is now worked by more than thirty-seven
firms in Great Britain. The process depends upon the fact
that although when alone the lower oxides of manganese can.
not be oxidized by air at the ordinary temperature and under
the ordinary pressure to the state of binoxide, yet this is pos
sible when one molecule of lime is present to each molecule
of the oxide of manganese. The oxide of manganese is pre-
cipitated from the still-liquors with the above excess of lime,
and by the action of the air on this a black powder, consisting
of a compound of the binoxide of manganese and lime, is
formed, which is capable ‘of again genersting chlorine on ad-
dition of hydrochloric acid, and thus the chlorine process is
made continuous, with a working loss of only 2§ per ceut of
manganese, .

The last important discovery alluded to by Professor Ros
coe is a process for the direct production of chlorine from hy-
droclloric neid without the use of atall In the
presence of oxygen and of certain metallic oxides, such as
oxide of copper, hydrochlorio acid gas parts at a red heat with
all its hydrogen, water and chlorine being formed. ’

The mixture of sirund hydrochloric acid gas is pussed over
red hot bricks impregnated with copper salt, Tho oxide of
copper tots as by contact and remains unaltered, while the
chilorine, watery vapor, and excess of air pass at once into the
lime chamber, Some practical difficnltics have been encoun.
tered in the working of this process, but there is every pros-
peet of its ultimate success, ‘

Wo have thus given an analysis of Profossor Roscoesad:
1t will be seen that some

Ci

chemical discoveries of the year,
of the recent discoveries are of groat practical value,

THE SOLAR ECLIPSE OF 29D DECEMBER, 1870.

The line of totality strotehos from tho North Atlanticacross
the south of Spain, passing over Cadis, then over Algeria,
thoneo over Byracuse, in Slelly, Into Turkey, Greoee, ot ‘ﬂl‘
duration of the eelipso will not vary much from two minutes
at any place, t0o short to make the eclipse a very rtant
one, and still loss so from the low altitude of the sun. Con.
gress has approprinted nearly $30,000 to equlp m\'ﬂ .
wo bellove, after a good deal of pressure, tho British Govern-
ment has provided a ship and §10,000 for & shmilar purpese.

The astrononiienl data derivahle from a solar m
two Kinds; one respecting the moon's motious, the.
physlenl constitution of the sun. The first is not imports
just now, but we may observe that the moan, coming o
or in front of the sun, allows nn observation of our satellite’s
place in the heavens to be made ata very'central polnt in he
orbit.  This is of importance 10 mathematical astranomy,
cun only be properly mude at u fixed observatory, whichn
not be on the Une of totality, ] =

Tho expeditions above referred to must devoto

T IARERE

times ns high as that given by Bunsen for the oxyhydrogen

{0 the nequirement of physical and cosmical mnhm.
appearances which are only shown when the disk of the 3
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mirable discourse, and have passed in reviow thoe prominent
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d otlh.m,nalpu‘mﬂl tho view of
character. First, there is
‘ wing ~of considerable breadth,
, apparently, but doubtless the sun

‘.‘ mhqdlp:’o from the carliest times,
‘ ‘corona ;” second, there is, close to the
humhul excrescences, first seen dur.
. S,Mmdbhmmhm round
enon seems to have been forgotten,

the eclipse of 1842 saw, at the instant of
s of light protruding from tho lu-

MM this light became the chief feature
" 1860, it was settled by ald of pho-
~came from the sun. In 1868, the
and showed that these red excres-
' part of &_shell of glowing gas surrounding the
: noo then, this light has been seen without an

mhmalnllngnyuol the sun, owing to proper-

oscope in dilating the heterogeneous light com-

's general surface, while it allows to pass un-

sted the homogeneous light emanating from gaseous bodies,

sh as these excroscences prove to be, which were seen by

the spectroscope to the edgo of the sun. The sun

rtually put out by spreading its light over such an area

make the resulting brightness less than that of the

xh-«.—&' o light of which will not spread itself—and

clearly seon. These prominences are but the

Thigher parts of an irregular and tempestuons atmosphere of
glowing gas, which cover the whole globe of the sun.

What are familiarly known as ¢ Baily’s beads” no longer
attract the attention of eclipse observers. They scem due
simply to the sun's light glancing between the mountains on
the edgo of the moon, just before totality. The “corona” will
be the absorbing phenomenon, doubtless, in the present eclipse.
L Theories concerning it exist in plenty. Some call it a glare

in onr own atmosphere, but the whole of it cannot arise from
' this cause, Some regard it as an atmosphere of the moon,
but this idea is quite untenable. It may be an atmosphere
! about the sun; it may be a dense portion of the zodiacal light;
| but these are hypotheses. For a fact, we only know that a
j bright part of the light near the sun seems to be tolerably
1 persistent ; and that fainter outlying parts, which shoot out
{ two or three times the sun's diameter, seem to vary their
| form during an eclipse, and to present different appearances
1 1o different observers. To acquire more facts, we have pho-
i tography, the spectroscope, and the polariscope. The former
of these will probably determine whether the silvery light
comes from a luminous gas, or from solid matter in a state of
f incandescence, or it will show if both qualities of light are
present, The polariscope will determine whether the light
is the corona’s own self, generated luminosity, or reflected
i sunlight, To analyze the light of the corona, and attempt to
'- decide its source, must be the main ends of the coming obser-
vations. Chiefly to solve this eclipse enigma have we sent
some of our highest official philosophers to Europe, and the
resalt of their labors will be awaited with much interest.

——
TESTING THE STRENGTH OF BOILERS BY STEAM
f PRESSURE.
; We have seldom heard of a greater piece of stupidity than
. one, the details of which have been kindly forwarded to us
by a correspondent from Knoxville, Mo.

It seems some mechanics had been repairing a steam boiler
&t Hamilton, near Knoxville, and endeavoring to test the
strength of the boiler by steam pressure, succeeded in burst-
ing it, and killing four persons, and injuring ten more.

The boiler was a locomotive boiler, tho flues of which had
been in bad condition for some time.

A Enoxville paper states that, “ after fixing them as well
as they eould, they built a fire and started up to test their
work, after s short trial it was found that the fluos were not
in as good a condition as might be, they put out the fire for
the purpose of letting the boiler cool down, and after making
some further repairs they again fired for the purpose of
starting up. It seems now that these machinists had deter.
mined (o find kow much steam to the square inch it would bear,
they kept firing, and neglected the water until it was quite
! Jow. One of them remarked that the water in the boiler was
getting low, and requested the other to turn on the water,
It is thought that the boiler at this time must have been red
hot.bnt whether this is true or not, we areunableto learn, Ax
| goon as water commenced running into the boller, It went

asunder, dealing death and destruction, and destroying
‘ everything before it.”

What & sad expositton of the ignorance which prevails
asmong those who use, and even are entrusted with repairs of,
boilers. Surely our Boston correspondent who recently called
attention to the prohibition of unsafe boilers, might now find
& text for & sermon on the prohibition of ignorance and stu.
pidity in those who are allowed to have anything to do with
boilers or engines.

Steam, all powerful as & destructive agent, as well as in
the performance of useful work, has no business to be in the
hands of the ignorant, carcless, or stupid, It is only to be
gafely intrusted to active intelligence and untiring vigilance,
Now paas throngh the legion of boiler rooms in this country,
and note the general average of these desimble qualition in
the persons in charge, Ins comparstively few you shall find
all the required qualities for safe and efficient foremen, In
the majority you will find men ill paid, becanse their sor.
vices are worth little, employed by parsimonious proprietors
because they can be hired cheaply.

How often we have shuddered st secing a large establish
ment filled, perhaps with working women snd children,
whose lives were hourly in jeopardy from the ignorance of
some block-head down in the boiler room.

Smuﬁﬁt ‘gmrimu.
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Now let ns mnko n practical mmtlon Lot hw be
passed empowering duly appointed and competent Inspectors
to examine not only boilers, but persons in charge of them,
and invest the inspoctors with authority to compel the dis.
charge of persons incompetent bocauso of want of knowledge,
of intemperate habits, or any other cause, Lot this bo done,
and wo shall have loss of boilor explosions, and destruction
of life resulting therefrom.

et SO R ———
STANDARD PUBLIC TIME.

In this busy age, when the forces of nature nre hurling
huge masses of mattor with broathless swiftoess in all direc-
tions over the sarface of the elvilized world, and when the
exigencies of business require the utmost punctunlity, it is
becoming daily more important that gome fixed publio stand-
ard of time should be established.

In many cities there is a local standard. For instance, such
a standard for London is supplied by a clock in the Green-
wich Observatory, snd communication by electric cwrrents
with othor clocks in various parts of the city is made to reg-
ulate these subordinate time-keepers, and thus to regulate
the general time of the city.

In Liverpool the standard time is controlled by the Liver-
pool Observatory.

In Edinburgh there are time-bells and time-guns governed
by & control clock in the Observatory at that place,

The most complete system of regulation is, however, at-
tributed to Glasgow, Seotland, in which ten public clocks are
controlled at an average distance of three miles from the ob-
servatory.

At Madras, India, five timeguna are fired at noon of each
day by a current sent from the Madras Observatory.

At St. Petersburg, Russia, the clock of the Public Libra-
ry, one at the Admiralty Buildings, and one at the Central
Telegraph Station, are controlled by one at the Imperial Ob-
servatory.

In Washington time-bells are rung from the Central Fire
Alarm Station and at the various police stations, at noon of
each day, these signals being controlled by the astronomer in
charge at the Naval Observatory.

In Albany a time ball is dropped at noon of each day by a
current sent from the standard clock of the Dudley Observa-
tory.

Cleveland, Ohio, and Chicago, 111, have also standard tim&
furnished them from astronomical observations.

In New York we at present have no standard time. Fire

bells were fermerly rung by currents sent from Mr, L. M.
Rutherford’s observatory, and subsequently arrangements
for obtaining time from ‘the Dudley Observatory at Albany
were commenced, but never brought to completion.
Boston, though within easy reach of five observatories, at
present has no standard time, Wae have collected these facts
in part from the report on Standard Public Time, of the com-
mittee appointed by the Common Council of Cincinnati to
investigate the subject and report upon the same. At Cin-
cinnati is located one of the most important of all the ob-
servatories in America, yet up to October, 1870, at which time
the report referred to was made, it had no uniform time,

The report approves what is known as the “ Jones " system
of regulating clocks, as the most successful and useful. In
this method the electric fluid is employed merely as a regu-
Iating agent, and not in any case as a motive power; the time-
piece under control being an ordinary clock, connected by a
regular succession of electric pulsations with the normal
mean-time clock of the observatory. The application of the
invention in Glasgow has been perfectly successful. It has
been employed under various forms; but what Prof. Grant,
of that city, considered to be the most suitable to the require-
ments of a large city, was the small clock with a second
pendulum and a dial of about three feet in diameter, showing
the time to hours, minutes, and seconds. Clocks of this con-
struction have been set up in the public thoroughfares of
Glasgow, and have been found to be exeecedingly useful.

The estimated expense of supplying the city with uniform
time, in given as $2,500 for the first establishment, nnd $1,060
per anonm a8 the current expenses for repairs and nttend-
ance,

Thess figures show that the cost for standard time to New
York would be small, while its benefits would be Inrge in
proportion to those of other improvements much more oxpoen.
sive in charncter.

There seems, morcover, little rongon why uniform time
could not be supplied with sufficlent accuracy from the nu.
merous American observatories to smaller towns lying along
the principal railway and telograph lines. In a sclontific s
well us a practical point of view, the supply of such stand.
ards is evory way desirabloe,

L — e - —
THE USES OF DISSOCIATION.

The uses of association are known to all mankind. We
have association for every concelvable object, but no one hag
evor discovered a use for dissociation until it oconrred to a
Froneh chemist to adopt this word, and the prineiple involyved

in it, to many important technical applieations.  Wo suppose
that very fo w of our resders ever heard of the word dissoci.

to become an important agent in technology. The word was
first proposed by Deville, in 1857, although some of the ex.
periments mentioned by him had been porformed by Priest
ley, Grove, and others, many years proviously. The idea in

tended 10 be conveyed by the word is that of disassociation,
or the rending asunder of compound bodies and their resolu.
tion into their elements by heat.  When the elements are in

a siate of dissociation in which the laws of affinity no longer

havo any plny. llwy are not attracted to ench other until mt-
ficlently cooled down to bring them within the action of affin.
ity, and may be considored as lying about loose in spac e like
the nebulw undor La Pluce’s theory of creation, or the gases
in the atmosphore of the sun, Grove showed that fused
platinum could dotermine the decomposition of water into its
olemonts the same a8 the galvanic battery, and Doville thinkg
that ot the melting point of silver, water is dissociated and no
longer oxists as water, If this bo true it goes to show that
the opinion of many engineers that boiler explosions may
sometimos be traced to the formation, at a very high tempera-
ture, of an explosive mixture of hydrogen and oxygen, may
possibly be true, Deville met with a dangerous accident by
the explosion of nquantity of the oxy-hydrogen gns produced
by pouring considerable fused platinum into water. The
gases came off violently, and were fired by the hot metal. To
avoid further danger he modified his expefiment in the fol-
lowing manner: In a furnace capable of producing a hieat of
1100° to 1300° Cent,, he placed two tubes, one within the
other, and through the interior tube, made of porous clay, he
caused to pass a gentle current of steam, and through the
annular space of the outer tube s stream of carbonic ncid
A part of the vapor of water was decomposed or dis-
soclated—the hydrogen passed through to the outer space,
and the carbonic acid joined the oxygen in the inner tube,
and was separated from it by being passed throngh lime
water. Io this way water was dissociated without the danger
of explogion. The experiment would seem to point to the
feasibility of decomposing water in a furnnce, nnd burning
the products for the production of high temperatures, De-
bray subsequently discovered that solid bodies composed of
fixed and volatile constituents obeyed the same laws, and that
the volatile constituent could be dissociated by heat; for ex-
ample, marble could be decomposed and the carbonic acid be
expelled, but if there was no opportunity for the gas to es-
enpe it qulotly recombined with the lime on cooling, Tsam-
bert has pursued the subject still further, and has constructed
tables of the temperatures of dissociation of numerous bodies
and of the co-efficient of expansion of their vapors, and Lamy
has made & practical application of the whole subjeot in the
construction [of a pyrometer for the measurement of very
high temperatures and a thermometer for low temperatures.

The pyrometer consists of & porcelain tube glazed on both
sides, closed at one e¢nd, and on the other brought into con-
nection with a quicksilver manometer. The portionof the
tube to be exposed to the fire isfilled with pulverized Iceland
spar and pure cale spar, or white marble ; dry earbonic acid
is introduced by heating one end of the tube, and the instru-
ment is then attached to the manometer, and on cooling indi-
cates that there isa perfect vacuum, and that all of the car
bonicacid has been re-absorbed by the lime on cooling.

As the tension of dissociation of the carbonic acid increases
with the temperature, and is constant at fixed temperatures,
the degree of heat from 800° Cent., upward, can be accurately
read on the scale of the manometer,

The instrument is remarkably simple, not likely to get out
of order, and can be attached to any farnace, and is said to
be more accurate than any hitherto invented. The thermom-
eter founded upon the same principle of dissociation is com.
posed of a copper box of the diameter of a five-franc piece,
and seven to eight millimeters in thickness, into which is
screwed a copper tube four to five millimeters in diameter
and fifteen centimeters long, The box is filled with ammonia
and chloride of ealcium, and the dissociation of the ammonia
is employed as a measure for the heat. A leaden tube can
be soldered to the copper, which may be fifty or even a hun.
dred feet long, and on the end of such tube is placed the mer-
cury manometer. The tubes are first filled with ammonia,
and the seale of the manometer is then adjusted.

For temperatures betweon 0° Cent, nnd 46° Cent, (32 Fah.
and 83" Fal.), this thermometer is sid to be remarkably sen-
sitive, and as its action is wholly dependent upon the temper-
ature of the box containing the ammonia salt, and it makes
no difference where the manometer is placed, it is the best
possible contrivance for measuring the temperature of inac-
cessible places, such as artesinn wolls, caves, shafts, the bot-
tom of the sea, and the upper regions of the air,

Onee put in order and hermetienlly sealed, there would ap-
pear to be no difficulty in keeping this apparatus in constant
working order,

Weo haye thus already two most important applicatios of
the Inw of dissociation, and we may safely predict furthor
usos in the manufacture of guses, in the construction of hlast
furnaces, so a8 to employ the dissociated gases just at the
right moment, in the decomposition of water, and in affecting

the anulysis of all the bodies upon the face of the earth.
The subject is well worth the attention of our enginoers and
chemists,

—_—— -~ —eee .

FATAL EXPLOSION OF A GASOLINE RESERVOIR--A
WARNING TO MECHANICS.

The recent explosion in 55th street, of a wrought-iron
boiler in which gasoline had been stored, whereby s mechanie
was instantly killed, ought to serve as & warning to all
workers in the repairing of old cans, boilers, and gas holders.

, The oceasion of the explosion in this instance was due to the
ation or have any idea of its meaning ; and for the benefit of } mixtare of atmospheric air with the vapor of naphtha con-
all such, we prefer to sy something sbout it, ns it bids fair

tained in the vessel, On the duy preceding the secident one
of the workmen bared two holes through the iron, into which
it was Intended to insort two brass stopcocks. Thus during
the night thers was an opportunity for the air to enter and
the gasoline to cscape, and & most explosive mixture was
formed in the boller,

The mechanic who was directed 10 Insert the slop-cockw

first heated a bar of iron red-hot and placed it over the holes,
in order to warm them so that the solder would adhere, The
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moment he did so the hydrocarbon of the gasoline vapor
combined with the oxygen of the air that had beer sdmitted
over night, and there was o fearful explosion; as it i w1,
known that redhot iron, a glowing wire gage, hot platinui,
snd spongy platinum, or an electric spark, will at once ex.
plodo & mixture of these gases,

Porhnps no foresight of o mechanio could have prevented
the cutastrophio, but o chemist who know what hind been in
tho boiler would never have tonched it until all the gas had
been expelled by proviously filling it with water.

A somowhat similar accident occurred, n fow months sines,
at Niblo's theater, where the oxygen receiver exploded in
consequence of its having been previously used for storing
naphtha, and & mixture of hydrocarbon gases and oxygen was
contained in it. Hydrogen alono, or oxygen alone, do not
explode, but mixed together, fow things can equal the force
of their explosion, At 55th streot the boiler iron was torn as
if it had been a plece of paper.

The lesson of the accldent is that no mechanie should touch
any can, lamp, boiler, or gas holder, until all explosive mix-
tures have been expelled by proviously filling them water, or
in some other way,

The person who sent the gasoline holder to be repaired
was gullty of culpable negligence in not making known the
uses to which it hnd been applied ; but even if he had done
80, it iw doubtful if any workmen would have taken the pre-
cautions we have above indicated to prevent the explosion,

Nover solder any susplcions veasel 13 1 you have filled
it with water to expel any gas that ma; & in it, and you will
be on the =afe side,

— s —
HARVEY BROWN,

Among the recent obituary notices we observe with much
regret the name of Harvey Brown, of Harlem, N. Y., who
died December 15th, aged 78,

In the earlier years of his life he was a Methodist preacher,
to which laborious vocation all his best energies were devoted.
His ministrations extended over wide circuits, were generally
acceptable, and productive of much benefit among the multi-
tudes also who sat under his instructions. He possessed a
decidedly scientific and mechanical turn of mind ; and during
the later years of his life, having been relieved from the cares
of pastoral labors, he found pleasure as well as reward in de-
veloping some of his many inventions.

He was the patentee of numerous improvements. Among
them was the metallic lamp chimney, the lower portion made
of glass, the upper part of metal, a device which saves chim-
ney breakages to a great extent, He was also the inventor of
a method of propeling street cars by means of a wire rope,
to be mounted and run on poles, arranged on the sides of the
street. Each car had a grab, controled by the conductor, who
could connect or disconnect the car from the rope, and thus
stop or start the car at will,

His cooking stoves, sawing machines, lnmber-dressing ma-
chines, barrel machines, and other improvements, are of well-
knewn practical character, and have been frequently noticed
in our columns,

Up to within a short time of his decease he enjoyed good
health and the perfect possession of all his faculties. He
visited our office only a little while :ago, to inquire about a
new invention, on which he thought of taking a patent. No
one could have suspected from his appearance that his age
exceeded sixty, so elustic and vigorous were all his move-
ments, Hig uniform good health and unimpaired activity, he
onee told us, were due to his regularity of habits and modera-
tion in all things. Gentle, kind-hearted, unassuming, genial,
he leaves behind him the proudest of records—that of having

been o good and useful man.
<

The Commissionership,

The report coges from Washington that Gen, M. D. Leg-
gett, of chm"’mo, Olio, is likely to be appointed to fill the
office of Commissioner of Patents, to fill the vacancy ocea-
sioned by the resignation of Hon. 8. S. Fisher. For many
yours Gen, Leggott was superintendent of the public schools
ut Zonesville, He entered the military service as colonel of
the Soventy-cighth Ohio Infantry, and by good service he
rose to the several grades of brigade, division and corps com-
maunder in the campnigns at the West, under Grant and Sher-
man, gerving with distinetion from the beginning to the end
of the war, He hosg been employed, since the war, as super-
intendent of manufacturing works at Zanesville,

-

ScresTivio AMERICAX Crups,—In the formafion of sub-
soription clubs for the SCIENTIFIC AMERICAN some of our
correspondents find that they can increase their lists by ob-
taining o portion of the numes in one town and others in
towns adjoining ; they write asking if we will mail the Sorex.

TIvIC AMERICAN to the different postoffice nddresses of sub. |,

seribers to such club lists. In reply, we say, yes, certainly,
We shall be happy to mail the papers to any nddress. We
are in receipt of the most geatifying assurances from every
part of the country, indicative of a large increase in the de-
mund for the BOrenTirie AMERICAN for 1871,
S —————
Parest Orrice Reports,—Senator Anthony, from the
Committes on Printing, has reported s resolution to print s
condensed wookly roport, and to send a hundred copies to
the capital of ench State, and to the Clerk’s office for each
Judicial district. Provision is wlso mude to ennble every
public librury to possess itself of the books, simply upon the
payment of the cost of binding.
- - —
Ninse eurs londud with silver ore from Colorado passed over
Wi Poloao, Wabash and Woestern Ruilway, o fow days since,

Scientific  American,

SCIENTIFIC AMERICAN,
1871,

Special Club Premium,

A New Volume of this journal commonces on the first
of January. Any person sending us yearly clubs for ten
or more coples will bo entitled to receive, froe of postage
or express chargo, one copy of the celobrated engraving,
“MEN OF PROGRESS,” for every ton namoes,

This large and splendid Steel Plate Engraving is one of
the finest art works of the day, possessing n rare and peculinr
value over ordinary pictures, by reason of the lifelike ac
curacy of the personages it ropresents, The scene of the ple
ture is lald in the great hall of the Patent Office, nt Washing
ton,

The grouping is spirited and artistie, Among the

porsons represented are the following eminent Inventors:

N B MOIRII, o s <055 5narvsvashds s o d80s aae Inventor ot Electrie Telegraph,
OYRUS H, MOCORMIOK . cconesvessssssseserssrssssssssne luventor of Heaper,
THOS, BLANCHARD,,,. «Inventor of Lathe for Irregular ¥orms.
WILLIAM T. G, MORTOX Inventor of Chloroform.

o dnventor of Revolviog Fire- Arma,

COHARLES GOODYEAR, ... ..ccvviienrrsrnirnne Inveutor of Rubber Fabrics,
FREDERICK E. BICKLES, . c..tvuesvrmrrerssrsnes Invontor of Bteam Cut. O,
HENRY BURDEN, Inventor of Horse-Bhoo Machine.

JOHIN ERICBBON, .00 00secsernsrsss o

JAMES BOGARDUS,.....
JOSEPH SAXTON,....
PETER COOPER,.........
JOSEPH HENRY,,... ...

Inventor of the first Monitor,
................. Inventor of Iron Bulldiogs,
................. Inventor of Wateh Machioery.
....... Inventor of Iron-Rolling Machisery.
< Inventar of Electro-Maguetic Machine.
IBATAH JENNINGSB,....occooeieeairarnesnsnssnn Inventor of Friction Matches,
RICHARD M. HOR,... .ccccervrennrnnrnnes Inventor of Fast Printing- Prosses

These noble moen, by their own efforts, raised themselyves
from the depths of poverty, and by their wonderful discov-
eries, conferred incalculable benefits upon the human race,
entitling them to rank among its greatest benofactors. It is
but fitting that the remembrance of their achievements, and
the honored forms of their persons, as they lived and walked
among us, should be perpetuated by the highest skill of art.
The picture, which is three feet long and two feet high,
forms an enduring and desirable object for the adornment of
the parlor. It was engraved by the celebrated Jonx SARTAIN,
from a largw painting by ScnussEre, and all the portraits
were taken from life. Every lover of Science and Progress
should enjoy its possession. Single copies of the Engraving
$9; Three copies, $25.

One copy of the SCIENTIFIC AMERICAX for one year, and a
copy of the Engraving, will be sent to any address on receipt

of $10, MUNN & CO.,
37 Park Row, New York City.

Aueries.

[ We present herescith a series of inquiries embracing a variety of topicaof
greater or less general interest, The questions are simple, it is true, dus we
prefer to elicit practical anmoers from our readers, and hope to be able to
make thiz column qf inguirics and aanocers a popular and wseful feature of

the paper.)

1.—RECHARGING OLD CARTRIDGES.—Can old copper cart-
ridges which have been fired be recharged ? Ifso, how ?—C. W.H.

2.—CHEAP FURNITURE VARNISH.—I wish to get a recipe
for & very cheap furniture varnish, Will some brother workman farnish me
with one ?

8.—LigHT 18 CoaL Pirs,—What are the lights used in
English coal pits ? Are candles used outside of the lamps ?—J. B.

4.—Bnrass Dir,—I wish a recipe for the cheapest and best
dip for brightening birass paper fusteners

5. —DISINFECTING ROOMS—CHEAP BATTERY.—What is the
best way to disinfect a sick room?  Also how can I make In the simplest way
a good galyanie battery ? Is not a galvanic battery better than an electro-
magnetic battery for the sick ?

6.—GRINDING CorN.—] have ground on a run of 34.inch
stones sixty bushels of corn per hour Into good meal. Can this bo beat?
The stones are run by steam power.—C, K.

7.—BLUEING AND BRONZING STEEL.—How can small arti.
cles of steel be blued or bronzed ?—J, W, K,

B.—GALVANIZING GRAY InoN CasTINGs.—Will some one
who has had exporlonce direct mo how tp galvanize gray iron castings, not
In general terma moerely, but glve the practical detalls ?

O, —FrreEmNG WATER.—I have a cistern already built,
and want to make a good filter.  Will some one tell me how to do 1t 2

10.—ReEMOVING VARNISH FrOM CARVED WoORK,—How can
dried yarnish be romoved from earved work withont Injuring the wood ?

11.—CororixG Goun.—~What are the ingredients and the
proportions thereof in the solatlon used by jewelers In coloring gold Jow-
elry ?

12 —RESILVERING LOOKING Grasses—How can 1 re
sliver old Jooking glases, and remove spots from the same ?--J. F. 8,

13.—Funnaok ror Hor Brawr.—What i the best, cheap-
ost, and most economical furnace or stove by which to produce & hot blnat
Lo 600 or 600 degroes? What pressure por tneh of aren will a twenty or
twenty-five horse power onglne maintain through two or three tweers ?

Is & fan blower or platon bellows the best for malntalning & hot or cold
blast In a cupola or chamber whore the alr requires to be compressed

J.oRG

14 —BrugING SHEET BTEEL~Can any of your readers in.
form mo how to glvo sheot steel s uniform blue color? I mesn shest steel
s 1t comes from the Antshing rolly of an ordinary shost tradn, —J. W, B.

15, —0ur-D0o0k GILDING~How can | propare gold leaf so
a% Lo apply It without diMeulty In currents of wind out of doors? 1 am
greatly bothared by these surrents in dotng this kind of work.—N. M,

16,—8uN Dian—How can I make n good sun disl ¥—C, B,

17.—Gpina.~How can 1 restore the gilding worn off
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American and European.

MUNN & CO, continue to give opinions In regard (o the Novelty of In.
ventions, free of eharge; make special Examinations at the Patent o-..,
prepare Specifeations, Drawings, Caveats, and Asig ta; and pr
appllcations for Letters Patent at Washington, aod In all Earopean coun-
trien. They glye special attention 1o the prosecution of Rejected Clalms,
Appeals, Extenslons, snd laterferences.

§# Pamphlet of e New Patent Law for 15 furnished free. Adtress

MUNN & €O,
37 Park Row, N, ¥,
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Dack Nombers, Yolumes, and Entire Sets of the SCIEXTIFIC AMESIOAN Ar8

for aale st low prices, by Theo. Tusch, 57 Park Row, New York.
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CoronLess LACKER — The following recipe for colorless
Incker may anawer * Indicator's™ purpose: Dismolve 23§ ounces of shellac
in 1 piat of rectified spirits of wine; boll for & fow minutes with § onnces
of well-burned and recently heated animal charcoal. A small portion of
the solution should then be fitered, and if not coloriess, more charcos
must be added. When all color I removed, prom the liquid through a
plece of silk, and afterward fllter thyough fine blotting psper.—J. E. W.,
of N, H.

BORATE OF IRON.—A correspondent asks if there is such a
salt as borate of lron.  Rose prepared this compound o 1553, by adding
bi-borate of soda (borax) to smmonia fron alum. It yisids & pure brows
voluminous precipitate, which, after being thorosghly washed and dried, Is
found to be composed of the borate of the sesqul-oxide of Iroz, contalaed
with seme hydrated sesqui-oxide. _It Is not likely to be for sale by ordl.
nary druggists, hut our correspondent can easlly prepare it for himself.

RANGE oF Guxs.—"“G. R." asks this question: “ All other
conditions belng equal, which has the greatest ultimste range, without
regard o sccuracy, a rified or s smooth-bore gun? Thils would depend
altogether on wiat the equal conditions were.  If cach was losded with o
round ball of the same welght, the mmooth bore would have the greatest
range; bul if each was Joaded with a conical ball of the same welght
(point foremost) the range wounld be greatly in favor of the rifle.—F. 8§, C.
of Mass,

Ster vor TurBiNE WHEEL —Let G. B. L. saw off the butt
of a rock-maple stump, quarter It, and make the stop eadwise of the grala.
Let him cat & slog across the step, and doil the block in tallow. This will
make a step which will 1ast a lifetime provided the bearing is large enough
In proportion to the weight of the wheel. Theheating ofpteps Is generally
the result of concentrating the friction upoa 100 small s bearing surface.

QuarteEr Triwst BELr.—J. F. K’s quarter twist belt will
work all right If It Is put up right, and If the 10-Inch belt Ras to pull hard
enongh to draw one edge more than the other, Be can remedy it by placiag
an * Idler puuloy ™ on the drawing side to keep the belt hagging alike on
both edges of the driven pulley. | would not make the distance Detween
centers any less than he proposes—14°S feet, dut more if possihle.—J. H.,
of N. Y.

M Saw Gearise.—J. B. W.'s sawmill will certainly per-
form well, geared in the manner be mentions. There were many soch
mills on the upper Allegbany river In 1555 and 1554, the bt In the conntry
working under from four o six feet head of water.—M. B, ,of Pa. [Several
Mmmmbmm-b&

SPEED OF MILLSTONES.—In answerto J. Y., I will give what [
coasider the proper speed for a 4-foot stone to grind from § to 10 dbushols an
hour of different kinds of grala, M0 revolutions a misute 1o grind cora, 1%
umuummuaummuﬂuum
~N.H E

HaryEss BLACKING.—Let N. L. M. take three sticks of black
scallng wax, and dissolve them Lo half a pint of alcobol, and apply with a
sponge. This varnish has the luster he wishes to obtaln and will pot
injure the leather.—E. W. R.,of N. J.

J. H. M, of L. L.—You can testa spirit level quite accamtely
with a plamb line and square I the way you descride provided the square
s true. Wherever the middle of the dbubble stands In the dottle when the
instrament s thus leveled, is the true indication of the level. To briag the
pubble to the middle of the bottle, the lower edge of the wood may be
dressed off carefully with the plane. 1f the bubble Is found 1o move o oue
side of tho middle when the instrament is leve od with the square the
standing of the bubble to the same distance on the other side of the middie
would be indication of double the original error In the the
level belng considered correct mmmuwmnhm
while the lower edge of the wood Is on a borizonsal line.

J., of N. Y.—If glycerin be allowed to fall drop by drop into
amixture of equal measures of nitric acld and ofl of vitriol, mm
taken not to let the temperature get too high, a heavy olly-looking lquid
collects at the bottom which 18 nitro-glycerin. The reaction s the sab-
stitation of nitrous acid for hydrogen In the glycesin, the hydrogen com-
bining with oxygen from the decomposed nitric acld to form water.

. H. 8.—The Fomicilban yacuum found by inverting a tube
closed at ono end and flled with wercury In & cap of the same moetal, i
not perfect, It contalna always some vapor of mercury. Good authort:
tfes maintaln that no perfect vacuum can be produced.

J. 8.. of Pa.—The syphon acts on the same principle as the
atmosphieric pump, and will ralss water no higher thaa the pamp, = feet,

In ronnd numbers, at sea lovel. The mﬁmmmw
by the wolght of tho fluid In the longor leg, the same presiure forces

fluld up along the shorter log.

0. J. F., of Mich.—The zempentumormudoumn
Of 3 pounds 1s 38 Fab., much below the temperature of repulsion spoken
of 1n onr article on ** Bollor Explostons. ™

(. G, E, of La.—We think your pmonﬂvo of explosions in
coal ol lamps wonld be pateptable,  Its eMelency conld only be detors
mined by practical test

€. B. R, of N. B.—We adyise you to use s flue boiler set In.
mason work for & stationary engine, o preference 1o alocomotive boller
unset in brickwork,

A. G., of La.—We do not think the new antiseptic *chlo-

ralum " has beon Introdnced into this conntry Yo,
0. R. 8., of Ohio.—The loverago of a crunk varies with \hp\,
direction in which the power i applied,  Youar question um.nufm

1% unanswerable.
L. F., of N. J.—The colors on oil-cloth window Mnmcﬂ
pilnts, applied elther by & brush or priated an.

J. 8., of R L—Siliccons siliea I the tintof the chalk m

rom a sewing machine ?~F. P, B,

for Philadelphia,

tlons. Wo osnnot tell you whore {t may be purohased,







