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THE EOLIPSE SECTIONAL STEAM BOILER,

The invention herewith Hustrated s o steam boiler com
posed of a numbor of soparate sections, each by itsolf com
prising all the parts of a complote steam generator,  Our
cengraving reprosonts o double form of thoe device, so con-
structod as to oconomise room und yet afford o large heating
surface.  The upright chamber, A, nnd < shaped series of
tubos, B, composo onw seotion ; portions of others similarly
constructed, placed bestde vach other so as to form thoe rearof
ithe apparatus, nre shown at Cand D, Aoy required number
of sections may bo thus located. The chamber, F, and tubes,
/@, correspondingly arranged, constitute the first of a scriey
wof soctions which form
the front of tho boiler,
All the ehambors com.
municate st the tops
and bottems, 50 as to
form continuous mud
srums at H and 1, and
awator spaces at K and
€L, the latter connect-
ing by wmeans of the
pipes, M, with the
stonm drum, N, The
scctions composing the
front portion of the
boiler are less in nom-
‘ber than those in rear,
for the reason that eve-
xy other one is omitted
in order to afford the
mecessary space for the
wdoors.

Both parts of the
apparatus, front and
zear, have independent
«irculations, that inthe
former commencing in
the mud drom, B,
passing through the
tubes, G, to the wxter
space, K, and thence
Dback ;in the latter, the
<irculation commences
Srom the drum, I, pass-
e¢a through tubes, B,
spaco, L, and return,
and, being very rapid,
prevents the accwmu.
lation of seale or sedi-
ment in any portion
except the mud drums,
which may be easily
cleaned. The sections
have man holes on both
sides, and are held to.
gether by short bolts
on the inside around
these openings. The
facing strips are of suf-
ficient thickness to hold
the sections apart and
to allow the smoko to
pass, thus making the entire boller into heating surfuce, ex
cept the steam drum and bottom of the mud drum. The
drums will allow & man to enter and pass through the sec
tions, so that, in any case, should a tube become disabled, it
may be replugged without loss In the serviee of the boiler.

It is claimed that the sogular form Insures the greatest
amount of heating surface, and at the same time allows for
the unequal expansion of the tubes,  One end of each pipo
is serowed Into a return bend and the other is fastened to
the chambor by a long thread and lock nuts, making roliable
stoam jolnts, which may at any thne bo loosoned 1 reguired
Tho tubes are also so areanged ay to bo rndily oleaned fran
#oot arislog from the use of bituminous eoul

Tho constenetion of the grato noeds no eapeolal roforonee
Tho hoated nir lu riging passes around the tubes and aut
botweon tho back woetions inta the flue, and thones to the
chimney, Theroof of the firo spice is Uned with fire brick,
above which a lsyer of sny noo.conducting material s placod
It In elalmed that, owing to the largo Lonting surface, in
aronsed ropldity of gotting up stoam and o consequont loss
exponditure of fuel wro offested.  Wo are Informed that
soam has boen obtalned from cold water in the period of
Hftoen mwinutes,

The water chambers are large onough to insure o froo
passage of the water, thus proventing foam apd securing
dry steam.

Tligan bollors can bo rendily takon apart for transports.
Hon, put together by any englieer without injury w Joints,
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and can bo onlarged ot will by adding sections.  They aro

constructod double, ns shown in the engraving, or single, In
the lattor easo the form is casily understood by imsgining
tho front sections, of the generator represented, to be re.
Corrosponding alterations are made in other party
ingle set of tabes, B, and chamber, A,

movod
to necord with tho
The steam dreum, N, Is not used, the upper portion, L, of the
poctions nnswering the purpose,

The device in both forms, it is claimed, has been foun'l
woll suited for high and low pressure, stationary, portable,

and marine engines, It is also specinlly constructed for

lieating purposes,

BOILER.

THE ECLIPSE SECTIONAL STEAM

We seo by the Pittsburgh papers that Messrs. Jones &
Laughling, proprietors of the American Iron Works, have
contracted with the Eclipae Steam Manufacturing Company
for three large betteries of these sectional safety steam
goenerators, of 240 horse power, to take the place of the four
flus bollers which exploded on February 8. Thoy have had &
number of aections in use for a year, on trial

Patonted Soptember 0, 1870
dregs G, W. Bollman, President of the E:dipse Steam Man
ulneturing Company, 87 Wood street, Plttaburgh, Pa

For further lnformation ad
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Munnufacturers should

Iron,

wall to thelr fron ; do
not wasle & plece, no matter how small; gather all togethor,
wpsort, have difforont recoptacles for stool, wrought, east and
malleable fron.  T'hae wrought fron from the oarringe shop
I8 tho most valuable of serap lron, but to bring the highest
price there must be no malleable or cast fron mixed with it
overy pound of serap has o market value, and 1t should be
pueked in barrals or boxes and sent to market,  1f thore be
any considerablo quantity, It will pay to sond it to the mills
and have it worked up into bars

look pornp

It is the soall manufactur
ors who do not take care of thele serap, but allow year aftor
yoar to pass without paylog any attention to It, and ACTR A
of iron can be found all over thelr factories, while
and ont of the way corners aro fitled with i, and handesds
of dollurs of what would muke the begt of bar fron Is allowed
10 o ta wasle

boxos

HANICS, CHEMISTRY, AND MANUFACTURES,

$3 per Annum,
I¥ ADVANCE.

Vertlenl Grist Mills,

The ldea of placing the grinding stones on horizontal
spindles, like common pulleys, is very old, but has never
como into much use excopt for small mills, where coarse
grinding and speed are wanted, It does not follow, however,
that this plan cannot be successfully applied {0 the finer
kinds of flouring., According to Leffel's News, ‘& vertical
mill of somewhat novel chamcter hay Intely been introduced,
in which two or more pairs of millstones are combined on
one horlzontal shaft, or on sections of & shaft, and driven by
one bolt or gear, the power being applied directly to the
shaft. No intermediate shafting is used, and the cost and
care of a number of
pulleys, belts, gears,
ete., is thus in many
cases  saved by the
adoption of such mill
Farthermore, the mill.
stones are faced and
furrowed on both sides
instead of only one,
and combined in groups
of three or more, In
A group of threo the
center stone is fast to,

shaft, with a stationa-
ry or bed stone adjust.
ed on each side of it,
making two mills out
of three stones; and
each of the three stones
being interchangeable,
there is afforded, prac-
tically, the grinding
surface of three mills,
As each stone is double
faced, any one of the
three may be taken ount
to be sharpened at any
time and another put
in its place, so that the
mill can be kept run.
ning without interrup.
tion. If one more stone
be added to a group of
three, there will be
three mills with four
stones, or five stones
will make four mills;
and so on to any de-
sired number, all be-
ing driven by one belt
ar gear, and occupying
only one foot in length
of shaft to each mill
It is argued in behalf
of this armogement
that a group of five
making four

mills, will occupy only

the space usually taken

by one mill, and that
the four have only two bearings to care for, while the step

stones,

50 troublesome to millers is entirely done away with,

“There ias evidently a very material saviag of room in
this arrangement, whatever may be its other merits or de.
feotn; and it must also be admitted that any device which
enables the miller to simplify his machinery, dispense with
oomplicated and costly gearing, and bring the work in close
proximity 1o the power, is so far a very valuable galn.”

S — e —_— —
Spontancous Combustion.

In the last report of the Fire Marshal of New York city,
slxteon recont examplos of firvs cansed by spontaneons com.
bustion are reclted,  During the year 1872, there were 1,880
firon in Now York, How many were spontancously caused,
there are no means of knowling,  Of the alxteen spontancous
nine orlginated among olly rags,
cotton waste or ropo materials, two in piles of conl, one In &

s of

onsen above alluded o,
oxvelslor " or fine wood shavings used for cheap
uphnlnh-r_\ purposes, one in salt hl\)'. two in ully paw ||up‘.
ono In rabbish

Nuw Kueormioan Discoveny,—Dr. HBlake, of the Sag
Francigeo Avadomy of Bolonces, sud Judge Hastings, of thé
| Culifornin State Goologlenl Survay, announes the l“ﬂ‘ﬂ\‘l'r)'
of u current of eloctricity ronning north and south at » dis
tanee of about 150 miles from the Pacifio ooast, .lu"’: a beh

of mutsllic deposits, which serves a8 o conduoting chaly

betwoen the poles,

and revolves with, the*
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Srientific merican,

frritating food and remedinl agents similarly objectionsble
are tho first nocossities of smnll pox cases, _

The Iatest medical journals recommend tWwo new remedies,
which pxperience has proved to bo bonofiolnl.  Dr. Revillod,
of Gonova, recommonds glycorin as an oxtorior application ;
thin, through ita soothing action, diminishies the intensity of
the eruption, He mixes It with ponp and some mercurial
ointment, Dr. Carl Nagel, Royal Chancellor of Health in

Barlin, recommends xylol; he hus administered this inter-
’
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son, thirty#ix of which had the small pox
:‘l:ll?; ‘\:"o::tg ll‘(:imcr‘nnd onlyyl(mrdlml. which is n bcuyor result
than that of any other remoedy thus far known, When ad-
ministered while the disense I8 but wnepeeted, xylol does not
prevent it, but groatly ennon the ptient and  facilitates n

- | gpeedy recovery.

Xylol, or xylon, Is also callod the hydrde of xylenyl; it is

VOL. XXVII, No. 9. [Nuw Senies.]  Twenty-eighth Year. one of the hydrocarbons obtained by the distillation of coal
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contents:
(Ilustratod arciolos are marked with an sxterisk.)

tar, wood far, or Burmeso petroleum, The coal tar con-
tains littlo of this Ingrediont, but one pound of oil poparated
from crude wood spirit contains about one ounce of xylol,
1t is n diguid similar to penzol and toluol, but hina the antisep-

PSP arhelin, oXtraOrdINREY. (oowesnees s {os of carbolic acid from conl, and of creosote from
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SMALL POX.-—-OLD AND NEW REMEDIES,

Superficiully considered, it appears singular that certain
contagious digeases, especially small pox, spread more in the
winter season (which, in other respects, is the liealthiest time
of the year) when the cold destroys the minsmata which
flourish in tropical climes and, in hot summers, sometimes
visit portions of the temperate zone. But in order to explain
this apparent anomaly, we bave only to consider that in
winter a large number of the lower classes of people huddle
together in ill ventilated roows, in orderto shelter themselves
sgainst the cold.  Of course this is favorable to the growth
of minsmata, which only need suitable conditions to propa.
gate themselyes. Microscopists have succeeded in tracing
the origin of many contagions to parasitic growth, either
vegetable or animal, and it is not improbable that this will
nltimately be the case with all, the denial of many medical
aathorities notwithstanding, It should be kept in view that,
formerly, equally high authorities used to deny most peremp-
torily, to several diseases, the origin which is now, beyond
the shadow of a doubt, proved to be the true one,namely, the
growth of animalculie or vegetable parasites. It should also be
considered that the fuct of not finding such, in certain cases,
iz only a negative proof; they may be there and the investi-
gator may have failed to find them; but other searchers in
course of time and with instruments more perfect than we
possess at present, or by help of an improved modus operandi,
will undoubtedly discover them. Microscopic investigation
hss only just commenced to be applied in medicine, and the
most sdvanced physicians know now that it is one of the
most powerful helps in medical disgnosis.

Eruptive fevers are diseases of the blood; they probably
originate in a Kind of catalytic poison in the system, which
may be a sesult of parasitic growth, as is the case with fer-
mentation and many other chemical changes. However, the
foture will decide the question definitely; in the mean-
time we must observe, use our best judgment, and apply all
the light, as far as the present state of science allows, to
combat this class of discases, among which small pox is one
of the most virulent, loathsome and dangerous. In order to
be fully convinced of this, one has only to visit a small pox
hospital and see this interesting disease in all its stages.

In regard to the effectiveness of the protection afforded by
vaccination, the statistics ehow that this discovery, made by
Jenner more than  century ago, had the mest startling in.
fluence in staying the small pox ravages of that time, and it
kept the nations who acoepted it comparatively free: the ex-
perience of the physicians of the present day tends in tho
same direction, and all doubt fostered by some in regard to
its effectiveness proceeds solely from want of nequaintance
with the facts, which are overwhelming in proof of its great
value to the human race, A8 the health and longevity of
vaccinated persons is on the general average equal to that of
others who escape the small pox without vaccination, there
can be no serions objection on that ground, The rule, laid
down by some, that persons must be vaceinated every geven
years n totally arbiteary and without any foundation what-
goever; different individoals will differ greatly in this re-
spect, und, in order to be safe, it is well to try If vacelnntion
will “tnke” in euge any danger i apprehended, even if it
hins been applied only thireo or four years ago. 1 no upl-
demic is prevailing and the person is exposed to no dangor,
it Is needlesn o révaccinate every seven yenrs; ten years or
more may elapso, and we hove known individuals who un.
doubtedly, by » singls effective vaccination in childhood,
havo been protected for their whole liyes,

In rogard 1o the treatment, it must bo kept in view that

here, us in 81l eraptive fevers, it must have its course, and

cannot bo cut short without robbing the pationt entirely of

hin chance of ¢ cape.  Careful guarding against taking cold,

£00d nursing, the mildost possible dict, and abstinencs from

.. 18 -rad e | )
','f.' }ﬁs’.;'ﬁ,?,':.‘rfc".'.‘éi‘.{'r'.‘.‘l';u'?.e'?.‘.'.%‘nf..* 148 | earbolic acid, benzol, toluol, xylol, ete., are all polsons for
1

81 | small organic growths, either vegetable or animal; that they,

for instance, at once destroy fermentation by killing the
microscopic yeast plant; it is also known that mercurinls are
especially poisonous to parasites of all kinds, especially ani-
mal ones. These remedies now appear to be effective in
small pox, and this raises the very natural question if it is
not an argument for the probability of the theory that this
disease also is dué to a morbid organic growth, perhaps in
the blood itself, which produces that violent fever, with the
symptoms of pain, nausea, ete., and finally works itself out
through the gkin and mucous membrane by a copious erup-
tion, which is often strong enough to destroy the skin like
50 many burns, and sometimes even so violent as to destroy
the life of the patient, in the same way as an extensiye scald-
ing does, which is fatal by arresting the natural action of the
skin, consequent to the annihilation of its organic structure,
In consideration of the excitement about the spread of
small pox in this country, we believe the above details to be
of general interest and utility to our readers.

A WORD WITH THE READER, THINKER, AND WRITER,

‘We believe that there is no portion of our journal of great-
er interest than the columns devoted to our correspondence,
and we should be unappreciative did we undervalue the
practical suggestions and information imparted by its writers.
‘We would take the present opportunity of requesting from
our readers even more frequent communications. Let us
| have all possible ideas. Criticise everything that appears
open to criticism ; and, if experience has taught you differ-
ently, give the public the benefit of your wisdomn. The mere
| fact of your finding any ditficulty in committing your knowl-

| edge to paper need be no drawback. We want ideas, not
| words; and if the brain work is there, we will put it into
| proper shape. Every week we publish a large number of
| questions on different subjects. Sometimes we are at a loss
i!or a suitable reply which many of our readers can readily
{find ; in such cases responses from our subscribers are appre-
| cisted both by the enquirer and ourselves.

The modern newspaper is the substitute for the ancient
forum. Instesd of a pumber of people meeting in some
public place, as they used to do, and discussing various ques-
tions of interest, they now write to their paper and inter-
change their views through the medium of its printed
pages.

Necessarily, among the multitude of communications
which reach us, there are many agreeing on some single topic.
In such case we exercise our discretion in the publication of
such as we consider the most sound and suitable, There are
others devoted to the discassion of questions which it is only
& waste of timoe to consider. We allude to perpetual motion,
quadrature of the circle, and all of that class. We would
earnestly impress upon all who entertain such chimerical
idens 1o turn their minds and labor to more profitable pur-
suits,

We believe that there is no better way of ncquiring and
and disseminating knowledge than to establish n co-operntion
between thoso who read and those who write—to pluce the
opinions of the practical man beside those of the theorist,
the worker boside the thinker, and thus obtain views clearer,
‘boltflr, and more comprehensive on subjects interesting nliko
0 all,

- L ) S
THE PHOTOMETER APPLIED T0 ASTRONOMY,

In a recent article on tho physical nature of the plenot
Jupiter (oo page 400 of our volume XXVID), wo described
the important results deduced from photometrie observa.
Hons of that planet; and wo may add to this that photo-
motry has often been applicd to the starry heavens, in ordor
to determine the comparative luminosity of tho .lwu\'nnl\'
bodies, It is evident, however, that l\u.\ common me s
a8 applied here on carth to compare the re
different flames, and of which one was des
of this volume, are entiroly inapplicables;

thoda
lative intensity of
cribed on pagoe 88
and therefore othor

different principles must be resorted to,

The most perfect photometer adapted to measure and com-
pare the light of the heavenly bodies is undoubtedly that in-
vented by Z0lnoer, the famous astronomer nnd
of Borlin; he invented it 8 early as 1860, but only recently
Thina he applied it extensively to celestial photometry. It iy
bused on the principle of the polarization of light; und in
arder to nccomplish his purpose, ho makes uge of the prop-
erty of the analyzer (see Tyndnll's lecture, page 85 of our
current volume) to transmit or obstruct the polarized ray in
proportion as it is turned round an are of 90°; for intermedi.
ate portions of the angloof rotation, a strong light may be
graduully diminighed till the transmitted rays are equal to the
wenker light,

The first thing Zolner had to do was to determine how far
the nngle would gerve as a measure for the intensity of
light, Mathematical theory teaches that the amount of light
transmitted does not increase as the angles themselves, but
a8 the squaregof their gines.  Zollner found this law per.
fectly verified by practical experiment, in testing this photo-
meter in many different ways, By attaching such a polariz-
ing photometer to an astronomical welescope, he has been en-
abled to determine the comparative lominosity of divers
heavenly bodies with greater accuracy than had previously
been possible; and the results obtained will especially be
most interesting to posterity, who will be able to determine
whant changes have taken place in the course of time, changes
which are sometimes very great and of the utmost import-
ance to the extension of our knowledge of the nature of the
heavenly bodies,

As o standard of comparison, he uses the light of a lamp
shining through a pin hole; nnd in order to be independent
of the perhapy variable light of this lamp, which may differ
on different nights, he compares two stars with the lamp,
and only notices the difference between the stars.  If, for in-
stance, the planet Jupiter has to be compared with Venus, he
directs the telescope to Jupiter and turns the analyzer till
its luminosity is equal to that of the lamp shining through
the pinhole, and finds it was turned, say, 10°; then he di-
rects the telescope to Venus, and finds that he must turn it
26° In order to diminish its light till it is equal to the lamp
light. The relative luminosity will then be as the square of
the sines of these angles, that is, as 0°0174% is t00:0389%, oras
0°00030276 is to 0°00151321, or, approximately, as 8 to 15 or
1to 5,

Among the results thus obtained by Zollner are the fol
lowing : g

COMPARISON OF PLANETS.

The fixed star Capella us compared to Mars is as1 to 7; to
Jupiter, as 1 to 10; to Venus, as 1 to 50; to Saturn, as 1 to
0'4; to Uranus, as 1 to 0°0066; to Neptune, as 1 to 0:0007.

COMPARISON OF FIXED STARS.

The same star Capelle as compared to Sirius isas1t03;
to Fega, as 1 to 1'2; to Betelgeuse, as 1to 0°5; to Regulus,
as1to 04; to Polluz, as 1 to 0°3.

THE MOON COMPARED TO THE PLANETS.

The full moon as compared to Venus, when full, is as 150
to 1; to Jupiter, as 700 to 1; to Mars as 1,000 to 1; to Saturn,
as 18,000 to 1; to Uranus, as 1,159,000 to 1; to Neptune, as
10,000,000 to 1.

The sun as compared to the moon is as 700,000 to 1. Con-
sequently the light of the sun surpasses that of the most dis-
tant planet, Neptune, 7,000,000,000,000 times.

RO &
DISCOVERIES OF TIN IN QUEENSLAND.

The most recent reports substantiate the fact that tin fields
of unexampled richness have been discovered in the English
colony of Queensland, Eastern Australia, the presence of the
metal being detected over an area of 550 square miles. Mr.
T. F. Gregory, the mineral land commissioner;, states that,
at the present time, only about 225 square miles of this area
have hitherto been found sutficiently rich for working, but
there are many instances of tin being found in paying quan-
tities beyond these limits. The physical and geological
character of nearly the whole of the area described is that of
an elevated granite table land, intersected by ranges of abrupt
hills, the highest limits of which are about 8,000 feet above
the sea, its eastern escarpment forming the water shed of
the Clarence river, the northern that of the Condamine, and
the southwestern, the Severn and Melntyre rivers. The por-
tion of the district over which the deposits of tin oreare dis-
tributed is that comprised by the water shed of the Severn
river. The richest deposits have been found in the stream
beds and fluvial flats, the paying ground varying from &
few yards to five chains in width, oceasionally broken by
rocky bars; but even in these instances large deposits are
frequently lodged in the pockets and crevices between the
granite boulders,

The probable yield of ore is stated at ten tuns per lineal
chain of the beds on the various ereoks,  In some instances,
this has been found to extend to thirty tuns per chain. Re-
garding the mineralogical character of the rocks, it is stated
that the ore is associated only with granite which iy invarin-
bly red. The granite generally is conrse grained and seoms
to disintegrate rapidly under atmosphoric influence. There
are numerous bunds of loosely aggrogated rock, granitoid in
in character, highly micaceous and traversed by bands and
veins of quartz in all directions, in which the crystals of tin
areabundant.  No tin floors, ag at the Blsmore mine in Now
SouthWales, have yet been discovered,

As the lodes and veins have as yot been but very partially
tested, it would be premature to give any decided opinion
upon them. It is probable that they will prove a source of

great wealth, and perhaps render Australin one of the first tin
producing countries in the world.
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Scientific  Daerican,

A FEW ORATUITOUS KINTS TO INVENTORS,

It ofton happens that the germ of an important discovery
i contaloed fnn short paengraph; but as it bs the corly bird
that eftchon the worm, so it s onlys tho mostaleet reader that
olges upon the obkoure faot sud approprintes it to hls own
use.  Wo linvo Tnsortod o short notice of o number of dis.
voveries whioh wo hopo to have brought back to us in ma-
tured plans for their applieation; but, for fear that some of
them may hinye oscaped the vigilanco of onr readors, we refor
to them again In 4 more consplouons mnnner by way of gra-
titous suggestion,

i tho ouprammonium solvont for cellulose Joen om-
ployed on a lurge seale tn the manufacture of artificial wood,
watar-tight papor, incambustiblo fubrics and tho like? The
DAmMo may ten many persons from paying the regard to
this important reagont which it deserves, It is very casy to
make it, ns it Is only necessary to keop steips of copper stand.
Ing In concentrnted nomonin, ocensionnlly shaking it to ad-
mit the oxygon of thoale, Oxido of coppor iy produced, which
dissolves with a blue color in the nmmonin and gives the re-
agent sought.  Thero is cortainly o large scope for Invention
in the use of this materlal.  Papor bags ean be rondered im-
permeable to water by Immersing them for a fow moments
in capro-ammonium and runniog thom botween rollers, They
v ean thon be substituted for parchmont for many purposcs.
i If numerous sheots of paper wore to bo similarly propared
¢ and prossed toguther, thick layors of grent lightness would
) result, which could be employed as o substitute for wood in
: architoctural structures and interior decorations. By impreg-
nating the wood paper with tungstate of soda, it wonld be
rondered wholly unintiammable, and In this manner theat-
rical decorations, aud the packing surrounding steam pipes
and boilers, could bo mado of ity and in its fireproof form, it
is capable of & wide runge of application which the inventor
must think out for himself. It is said that paper bands,
nearly as strong ss leather, ean bo mado on the same plan.
The cupro-ammonis paper would find application for roofing,
wator pipos, hnts, bouts, elothing, collodion ;* and as all kinds
of cellulose are attucked by this reagent, much waste ma-
torial, such ns sonwoed, grass, sawdust, shavings and rags,
could be applied to muny purposes. It isn question whether,
by combining eupro.ummoninm and tungstate of sods, wood
and timber could not be rendered firoproof as well as water-
proof and otherwise indestructible, There iy evidently a
wide feld for rosearch in this matter, und it would be well
for inventors to glye it attention,

There Is another question which sometimes ovcurs to our
mind, which is this: Are thero any prhctical applications of
thallium in glass making and otherwise? Lamy exkibited a
specimen of thallium glass at the Paris Exhibition of 1867,
possessing a higher index of refraction than anything of the
‘kind that had been previously made. Since that time a con-
siderable quantity of thullium hos been found in the various
“stages of metallurgical processes, and enongh material could
be found jf there was any call forit. The whole astronomic-
al world is turning its attention to the use of the spectroscope
in observations on the stars: and it i= of great impartance to
very good purpose; but if thallinm glass is better, it ought to
be tried. For optical instraments of all kinds, a new mate.
rial of this character would always prove most serviceable
The employment of thallium in medicine and in colors s also
& matter 10 be investigated. :

A third suggestion we have to make is in reference to new
applications of copal. We have seen it stated that gum
copal can be vuleanized, so that it becomes very hard and
closely resembles amber, for which it ean be substituted for
many parposes.  Tho vuleanized amber can be turned on &
lathe and is said to possess great durability. In what way
the process is accomplisiied has not been disclosed. It ap-
pears to be worthy of examination.

‘The above are some of the pathy that might be taken by
Industrious students in their search for new applications, and
we commend them as being worth pursuing.

 PROVESSOR AGASSIZ ON OUR COLLEGES.
Professor Agnssiz has evidently no very high opinion of
- our educational institutions, aud publishes his adverse views
with characteristie froedom. He says our colleges aro nothing
but high schools, and that even Harvard is far from being a
‘while the knowledge imparted is ** the tradition-
of the middle sges,” and only *“the dregs of

with all progresalve lovers of scicncs, Profes-
strongly advocates s freer scope being given to
nature.  This beanch of education should begin
, and not nominally be tsught in normal seliools
ks which arv often unsuitable, With regard
of popular education, he acknowlndges that it
the European, but declares that the subwtance

that theso Idens, from so eminent an authority,
Imwtus 1o the war of sclenco agalnst classics
Yours past, has been waged in our collegen,
g and growing popular taste for sclence
by the intorvst manifested in the dis.
r Tyndall and the writings of other distin-
PA‘” #t the same time, there exists,
¢ otherwise well educated, ap Incxcusable

- | which he does not hismsclf Nberally engsge

To the Editor of the Scientific dmerican?
[ find the following statomoents

agitato tho molecules of certain substances po as to shake

]

themn asunder and produce che mical docomposition,” and,
|

farthor on, “* it is gshown that the heat mdinted from the non.

lllmlmm:t lu)rliun s soven or vi;:hl LHues

by o woll Kuown figurs o which tho invisible rays ure o
presented by a curve vory Inrge in comparison with a simi
lar line lndicating the visiblo rays. In the same vumber of

W. Draper's researches in
factino-chomistry, In which tho nuthor says: ** As Dr, Drapor
demonstratod tho Loating power of radiation to reside in all
caqunlly, whatoyoer their refrapgibility, so in this o proves
the powor 1o produce chomics] ehanges to b munifostod by
rays of every refrangibility, different substances belng aeted

your jouroal you publish D, J,

on by difforentrays,” The disercpuncy apparcotly existing
betweon the views of Drs, Draper and Tyadall, thus plaiuly
indicated by the two articles from which the sboyve extracts

are made, has led me to obtain o more oxtonded report of
the nvestigations of the former physiclst,  The conclusions
therein contained soomw to me o be fat contrudictions of
Profassor Tyndall's assertions, as proved by the following:
It follows that the true dstribution of heat throughout the
spaces of the speotrum In equal, and that “the figure s0
generally employed in works on actino-chemistry to indicate
the distribution of heat, lght and actinlsm in the spectrum
seryes only (o mislend, The heat curve Is dotermined by
tho uction of the prism, not by the properties of calorific radi-
abions ; the actinic curve doos not represent any special pecus
liarities of the spectrum but the habitudes of certain com-
pounds of silver.”

Can you or nny of your resders reconcilo such completely
opposite ldeas? How 11 It that Professor Tyndull did not
allude to go radically difforent o theory, of the existence of
which he must have beennware, in the coutse of his lectures ¥
When such eminent and learned doctors digagroe, itis indecd
a question who is to decide, A PERFLEXED PUYSICIST,

Rexangs oy mae Borron.—The discrepancy between tho
views of Dr. Draper and Dr, Cyndall, polnted out by our
correspondent, did not escapo the sttention of selentific men
during tho visit of the lutter to this country ; and the subjoct
was frequently disoussed by them without the friends of
cither party being able (o reconcile the differences, Dr,
Draper, we are told, is disposed to think that the spaces in
and out of the spectrum meusured by Dr. Tyadall were so
small that the chance for error was a very clese one, and he
intimates that an error was probably committed. On the
other hand, Dr. Tyndall docs not appear to believe in Dr,
Draper's results. We suspect that Professor Tyndall did
not allude to the radically different theory, of which he was
fully aware, partly because it might have been considered a
breach of hospitality and partly becanse the rostrum of a
publie Jectare is not the place for the discussion of such nice
points of physics. Tho question is one which can ouly be
detormined by actual experiment.  The learned doctors must
repoat their observations, and, if they still disagree, lot a
high court of arbitrators appoint competent physicists to go
cureflully over the same ground and report the results 0 a
sciuntific congress.  We take the opportunity to say that, in
our opinior, Dr. Draper has never received the credit that
fuirly belongs to him for his carly researches fn prismatic
analysis, In the Philosoplioal Magazine, for May, 1847, aud
February, 1848, ore contalned papers “ On Methods for the
Prismatic Analysis of Substances,” in which will be found
foreshadowed Bunsen's application of the spectroscope to
chemical analysis, Bansen at fisst proposed to substitute
prismatic analysis for Hamo analysis as an aid 1o qualitative
chiemistry, In this ho lisd been anticipatod by Draper, but
Bunsen went further and discovered a new eloment; that
ovent fixed the method beyond all possibility of belng for.
gotten, and Kirchoff clinched the watter by his maguificent
rescarches in selar chemistry.  Still it must not be forgotten
that Draper pointed out this line of rescarch fourteen yoars
befare Bausen took it up, and that if he had not been loaded
down with the cares of administration snd the toil and
drudgory of teaching, he too might have pursued it to such
a dogreo of perfection that no subsequont doabt conld have
arisen as 1o his share in the great diseovery.  The present is
a good thme to revive these poluts of history, and to accord
credit where it belongs,

S——— - - ~
BAPID TRANSIT IN NEW YORK,

The venerable Poter Coopor of Now York bas sent 10
State Senias ‘Channnn a new  sehemo 10 socure mpdd transit
in Now York, which couslets in Jooating a double milway
track in the second story of the balldings along the Hae of
the route.  On theso tracks e proposes to place » string of
lght curs in tho form of an endless bolt, 10 bo moved by
ondliss ropes.  There aro 10 Lo fJust as many cars: as aro ro
quired 1o move the vast num. ers of peopls who are expectod
to patronize the work. e rigutof way Is to bo parchased by
the corpomation, 1o the stock of which, If placed in proper
hands, Mr. Cooper engagos to submeribe the s of one hun
dred thousand dollare.

Poter Cooper, as all our readers probably know, Is ane of
our moat highly estoemed, gencrous, and prictical follow
citizens. e rarely recommends 10 othors 8 sclomo in
. He was the
originator of one of the earllest locomotives evor bullt in
this country, aud from that mackine down 10 and including

DRAPER AND 1YNDALL ON THE INVISBIBLE RAY&F(Inv Atlantic Telegrplh Cable, to which Lo was one of the

In your fsaue of Fobruagy 1, you gavo an abptract of Pro | 1y useful and successfal QMMPM
fesgor Tyndall’s lecturo on *Tho Invisible Roys,” in which i Buildings, which have now 4
| “On both wides of the | most splendid opportunities for education, fren of churge,
spectrom thoro s o coploun overflow of rays which wro in- | 1o working people, by ity evoning classes s well " d.,
compotont to vxclto viglon, but which, howover, are able to privileges, wia o gift from him to our eity, nud wm.'";h..

l

the luminous or visible,” Phe lnttor proposition ts tlusteatod | oas, nre nlio applicants befors th

original contributors, bie has been an naslstant in many high-
Cooper Unlon
for severnl years afforded the

monument to his fame.  Whother his present plan fo sapid
transit in ever brought into practice remaing Lo be roen,
Mr. Spoer and frionds, whose plan for the Traveling Side.

wo grent s from | walle was illustrated not long sgo in the SCIENTIFIC AMert.

Leginlatare for w charter
fntended to wfford rapid transit to our citizens, They would
ko the priviloge of erecting thelr improvements on. posts
over the present sidewalks on Brosdway, The route isa
good one.  The plan of Mr, Cooper is somewhat annlogous
to this.  The Traveling Sidewalk conslsts of an endloss mov-
Ing belt, in the form of & floor, on which settees and chalrs
uro placed,  You stop on bonrd the floor and away you go,
und step off wherever you like.  No stoppages.

Another now plan for rapid transdt in this city is the **Mid-
Avenue Elevated and Surface Railroud,” of Johin B. Church,
whio proposes to erect o rallway on iron columns in the con-
tor of some street o be selected for that purpose.  He thinks
thut such a rond ecan be built s.rong enough to carry tralus
wnd locomotives ot n speed of thirty miles an hour, for threo
hundred thousand dollars per mile, the right of way belng
granted free by the nuthorities. This is lower than any es-
timate we have heard of.  The estimate, we belleve, for the
Gilbert elovated railway, which, by the way, if is sald s shortly
to be built hero, is from seven hundred thousand to one million
dollars per mile. The construction s substantislly what Mr.
Church proposes, thit is, in the street, on iron columns, We
think that Mr. Chureh will find that one willion dollars per
mile ure more nearly corroct figures than those he has given.

Still apother scheme for rapid transit is proposed by o
party of citizens who desire to have some of thelr number
roceive authority from the State to mansge the road, the
money to build with to be supplied from the city treasury.

Meantime, while these various plans are belng talked
nbout, the committees of both branches of the State Legis-
Inture have unanimously recommended the passage of the
bill authorizing the Beach Pneumatic Transit Company to go
ahead and complete their milway under Broadway. When
this bill passes we shall have a practicable route authorized
for nn underground railway, the construction of which costs
one million dollars per mile, the same as the elevated ; and
it will be a valuable acquisition to mpid trapsit facilities in
New York. In London the underground railwuy is very
popular, and carries between fifty and sixty millions of pas-
sengers per annum.

SCIENTIFIC AND PRACTICAL INFORMATION.
PORTABLE DRY INK,

At a recent meeting of the Frankfort Polytechnie Associa-
tion, Professor Boettger exhibited a novel kind of ink,
which is admirmbly adapted to take on journeys and explor.
ing expeditions. White blotting paper is saturated with an-
iline black and several sheets are pasted to form a thin pad.
When wanted for use, n small piece is torn off and coversd
with a littlo water, The black liquid which dissolves out is
a good writing ink. A square inch of the paper will give
enough ink to last for considerable writing, and a fow pads
would be all that an exploring party need carry with thens.
As water is always available, the ink is readily made

TO CLEAN SILVER.

Dr. Elsner says that hot water poured off potato parings
or boiled potatoes is admirably adapted to clean silver, The
vbjects can Lo easily rubbed by the fingers with the settlings
of potato meal, and they become as bright as they usnally do
when rubbed with tripoll.  The process is particalarly ad-
vantageous for engraved and ralsed objects, where the pow-
der Is liable to colloct in the cavities. German silver and
plated ware can be cleaned fu the same way. Potato water
which has become sour by long standing can be substituted
for acids 1o clean copper vessels.

NEW USES OF HYDRATE OF CHLORAL.

The bydrate of chlora), which is now made on & large
scale, has been found to be useful for other purposes than
the original one of a hypnotic. It ia said to be an exeellent
sntlseptic; It stops fermentation and destroys germs that
would be likely to develope in organio substances. One per
eont of hydrate of chloral will provent the decomposition of
glue and albumen for & groat length of time.  Another use
of hydrate of chlor! is as & reducing agent. It ix said to
precipitate motals from solutions, and this property suggests

ita pt:dbln application in photography and for depositing
motals,

AN INDELIDLE WED INK.

Dr. Elsner statos that an indelible rod ink can be pre-
pared ax follows: Equal parta by weight of copperss and
clnnnbar, both in fine powder and sifted, are rabbed up with
linsoed ol with a muller and finally squoesed through eloth,
The thick paste can bo employed for writing or stamplog
woolen aod cottan goods, and the color remalns fast after
the gooda have boen bloached.  The reds usually employed

are not fast colors, and do not reslet the action of bleaching
ngents.

-— -

THE TRANSIT OF VENUS,
The planet Venus, it has boen enlealated, will ap

croas the disk of the sun on December 8, 1874, A full ex.
Planation of this important astronomical event, and of the
nature of the knowledge which, it s expected, will be de-
dmll from s observation, will bo found tn Profesor Y
vxcollent leeturo on ** Our Present Knowledge !
another page of thin lssue, bt <
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ECEAPING THE COEE WOOD AFTEE BOILING.

i

FACING THE CORK WOOD FOR THE MARKET.

CORK PRODUCTION AND MANUFACTURE IN SPAIN.

CORK CUTTING IN SPAIN,

The recent political revolution in Spain, involving the vol.
untary abdication of the throne by the late King Amadeus,
snd the almost unanimous adoption by the Cortes of a Re-
publican form of government, imparts a new interest, for
Amoricans st least, in the industrinl resources of that won-
derfal eountry. Not least among theso resources is the pro
duction of cork.

The cork tree is found in its wild state in the south of
Portugal, Afries snd Spain.  In the latter country the pre
paration of the bark for foreign markets is one of the sta
ple industries, furnishing labor and subsistence to n lnrge
proportion of the population,

The tree is o peculiar Kind of oak, and the cork is the goft

cellular interior bark, Iying just inside the exterior woody
covering. - It is removed by making several longitudinal
clefts up and - down the trun’c,

and then girdling the latter
with horizontal incisions,

This operation is not performed,
howover, until the tree Lins attalned n certain age, generally
fifteen years, and the first crop is employed only for inferior
purposes. Soven years afterwards the treo will have an-
other conting of bark, which is stripped and used for muking
corks, and g0 on every five to seven years, necording to Ih\v
quality of the ground (
process of r"'l‘tlliilllf n
hundred years

The tree doos not wufler from the

it generally lives from one to two

|
llwﬁl,
Botweon the cork and thoe tree, there is another bark that | ture,

is cut down. It is a curious fact that if any portion of this
inner coating be destroyed, further formation of the cork on
the injured spot ceases. After the layers of the cork are
stripped, they are inspected and assorted, according to their
sizes and quality, those of the finest texture being of the
greatest value, The inferior portions are generally sorted
out, their crust burnt off and sold mostly for floats, thus
receiving the name of fishing cork, The better qualities are
first boiled and scraped, and then blackened over a coal fire
tho object boing to mnke the surface smooth, and at the
Some varieties, genorally the
are faced in ordor to exhibit the fineness of their tex
All these various processes will bo found graphically

samo time to conceal flaws,

is uged for tanning ; but this is only removed when the tree [“"l'i‘f""l in engravings given herewith. After being for




]

ol

soientific American.

-
Marcn 1, 1873]
warded 1 the waml -
pleans of abont thrve and & ba
rhan In width sad raagt t
Inchen in thick ness [y g st

one hasdred and vy jwiand ach
ready Por exporial

Frows fve twe
‘.ﬂ~v~ bt t . ™ B .
matetia It arrives bn the bade "ni un
sasariing. and & thomwagh :
the purpeme, the Isttar § ol tues
deting 1t cany te ont . livhie W

ok

anedd which «

In amploywl,  Hay
1 by sdmawing
Py bessk 1h rh s
sitting In foomt of the ma prla

bl stae o w revalving spind hieh | :
This spindie s mised & monsarml ' st}
the ootk oomne In sontact w ta
smocths tham off and leaven (ta » . |
Anothor thend ia to plas

In groovwes on 1h troum ferenos faw

ol form

sutodnalivaily . .

are roveived | 5 ADNe lat

slowly while & lurge clrvalar knif .

thus giviag 1 the oo oy toper, and a surface » :
st as 0 f - Y redd A\ -

the automatic lat : redvased and

e plaey

Every portlon of the material gedd, witl 1 ]
for eushions or life proses r A A n ool a )
sla for pia Lo o e e
deaden soundd

It has boon ostimated that | N 1l julr £ 000 wen 1t
be continually st waork o Iy Now York alone with cork
Mall had to be s : are af pr ut 00
manufactories In the Unlted States, cutting and supplying
oorks 10 the valus of B2.250,000 per year

- -
TEXTILE VIBERS UNDER MICKOSCOFE

The present lacy leaand foe stile fabrios : By
only to the discovery and application of now Rbers, bul aiso
to several improved mothods of disintegra g old g that
the fibers may be respun a od, elther by o) . . o
In combisation with new materia w rvales
called shoddy, and Ity use has Jong bevn & common practics
with makees of the lower qualities of woolen cloth.  Bat as
yarns are now spun for the making of mixed fabr wool

silk, cotton, and linea are so intimately
appear in the same throwd
microscope Is nocessary 1o detect the presence and the pro
portion of any of the four
150 diametors, we obsecve, as in the engraving, the scaly
Balrs of wool, W, the smooth thread of sllk, 8, the eylindri
ol fiber of linen, L, or the spirsl one of cotton, C the colors

lended that they all

snid 1 close examination with the |

Uuing & power of from 100 10

of these varying conslderably When the presence of allor
any of the four has been olserved, a further test may be
made by adding a drop of the ammoniate of peroxide of cop-
per: by this salt, silk and cotton will be immedistely de-
stroyed, linen will gradually follow, and wool only will re-
main, its ibers being slightly increased in size.

Concentra-

ted sulphurio acid will dissolve the wool, produocing a red
color. The next step in the investigation is to determine
whether some or all of the fibers of the wool have been pre- |
viously used. This is shown by the differences of the dyes,
as the microscope enables the obgerver to diseriminate be-
tween indigo, purpurine, madder, aniline, and any other dye.
stuff that may have been used, and worn fibers show tracesof i
l
l

the bleaching to which they were submitted before being |
treated for o second process of manufacture. Another test
for old fibers is the irregularity of their diameters, and the
disappearance, in places, of the surface scales. A still far
ther method of detection is the application of a Iye of potash
or soda, which attacks old wool with a rapidity to which new
material is inaccessible. i

To ascertain the proportion of old fiber in any mixed fsb
ric, the threads should be laid as nearly parallel as possible
A power of from 20 to 50 diameters is sufficient 1o enable |
the investigator 1o count the fibers, the relative number of |
each being shown by the appearances above described The
chemical tests already mentioned will reveal at onee the com
position of the fabric to a earoful observer. Baut there is ob
viously room for an improved method of distinguishing the
different materials, and the importance of the interests en
gaged in the manufacture will probably induce the scientific
world to bestow some attention on the sxubject

TURFESTINE to be good should be as clear and white as
water, of u strong penctrating smell, sud very inflammable.

| of the sun to the edge of the latter with the atmonst ace

{ ka, Biberia

131

sarth and o & poruan of canl :
the planet Venus and oo portios of It path, CDand E}
represent the apparent paths of the planet aer :
Lk Fig. 2 shows the track of Ves ™ rle
ipper and dark circle represents tl planet as seen frox
the southern hemispbere, and the lower light circle, t)
planet a8 seen from the northesn The srrow shows t}

direction of the motion. The problem is to messure the dis

tanee between the conter of the black dot

ATACY
An error of & hundredth part of a foot
40 miles, wonld b

stance of about

fatal to any locrease of the accumey of

our present know ledge
STATIONS ON THE EARTH

The carth must be regarded as seen from the sun the

ment when the planet strikes the disk of the san, ;‘hn\.'lw" i

an observer on the varth were at its conter. At that moment
we must suppose ourselves transported to the sun, looking
toward the earth, This will show the apparent path of the
shadow of Venus upon the earth. Stations are selected
around the edges of the world, all along in Japan, Kamaschat-
China and Siam in the northern hemisphoere,

and in New Zealand and some islands in the Southern Ocean
METHODS AND INSTRUMENTS EMPLOYED,

In measuring this distance, there will be three different
mothods pursued. The old fashioned way was to note when
the planet strikes the sun and when it leaves it, from which

we may know the number of hours it takes to pass across the |

disk of the sun. Thus at the northern station we have the
length of the chord which it passes over, and the same at the
southern station ; and knowing the length of the two chords
it is not difficult to compute the distance between them, Sir
George B. Airy, the Astronomer Royul of England, is dis
posed to rely mainly npon that method.
difficulties with it. The main difficulty is this: A bright
object looks to the eye Iarger than its real sise; and a dark
body projected upon it looks smallor than its roal size, so that

But thereare gr

it is difficult to determine the precise moment when the plan
et enters upon the sun's disk

Fig. 2

Another method, which will be ed mainly by the German
astronomers, is to measure the position of this from
time to time in reference to the edge= of the sun's disk by
means of the hellometer, an instrument Dy we ¢an
measure vory ascoumtely the distance of th tle round spot

from the edge of the bright elrele on whicli it will be shown
The other mothod, which will be used by all the nations, but
will be mainly relled upon by the French and the Amoericans,
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send out eight parties; four to Japan and Chins, snd the

other four to New Zealand, the Falkland islands Van Diemen's
Land and possibly Kerguelon's Island,
ILLUSTRATIONS OF THE sUN'S DISTANCE

At present we consider the distance of the su
earth to be 92,000,000 of miles, with a margin of error of
about 500,000 miles. It would take a railroad train 208 yoars
to move from the sun to the earth; so that if the Pilgrim
Fathers had started from the sun at the time

from England, by a train whose only stoppin

be Mercury and Venus, they would not have arrived yet. It
would take a cannon ball, going at full speed
years to make the journey :

about nine

ht takes eclight (|

e celestial spaces, would

be fourtesn years on the way. ou know, continued the
lecturer, that if you touch a part of the body, one does not

feel it instantly. If ¥

3 ton

the hand of anyv one wit

pin, it will be an appreciabis of a second before he

feel it and draw his hs k. Now if I had an aru

enough to reach & d should put my finger

, 1t would be one

the solar fame »

., and another hund

DIMENSIONS AND DENSITY OF THE sUN

Once having foand out the distance of the sun, it Is very
1 out its diameter, which

easy to i s about N80 000 wmiles

i
If the carth were represented by a ball 23 inches Iy

dinmetor,
r, which
. It
moon

there would be
ulmost room for another moon beyond, the distance of the

moon from the earth belng 240,000 miles, and of the surface

2
o a ball of 18 feet in diamet

FtWeen s stage and 1}

i at the center of the sun ho

would be so far inside the sun's surface that




or | mers bolievo it in from the outslde atmosphere to the eentor
of the spot,

other hand, ostimates it at 2,000,000°

- 2 v <3 .
) ’“’»oﬂ of mattar which gives riso to the penambral phenom.

~oneo and & half or twice
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enan.  Thore 1s undonbtedly an underfoed from the ontside |

o | toward the conter, but whether by a rash downward from |

the contor of the spot, T eannot sy,  The English astrono

Professor Young then proceednd to oxplain and lostrate
by disgrams on the scroen, the solar prominences and their |
spoctmn.  Fig 3 baa roprosentation of the sun with ehiromo.
sphore nod prominences, showing the relative magnitudes
of the Inttor s compared with the sun, and also thelr num.
ber. The Inner cirealsr line Is the boundsry of the wun
proper ax distinguished from the ehromosphore.  The re
malnder of the lecture was dovoted to the deseription of
velipses wnd the lecturer's observation of phonomena, the |

S—

‘ mre ocatrrones, and we ean only give tho «lphn;ﬂtm of d,.

phenomena that has been propounded by Newton and ne.
cuptod by othor philosophers.  In eold wosther, when par

| cles of o are floating in the higher roglons, the sun I8 some.

times surrounded with the most cotmplientod rings, cirolen,
and mock suns, formed at the polnts whore theso eirelen In.
toracet onch other.  Sir Teane Newton considered the rings an
prodaced by tho Tight passing throngh very small dropn of
wator, in the same muanner as colors nre produced by thin
plates.  Desenrten supposed that the halos were dae to rofre.
tion, through erystals of jeo und mow floating in the iy,
The snme view wan takon by Merlotte, Young, Cavendish,
and Browster. In order to explain the Iarger halo, Dr. Young
supposon that the rays which have boen once refroted

6,000,000 10 7,000,000°, Sir | the fee prisms fall on other prisms, and the effect is donbled
'i.' » . 0 :

o8 the quantity of leat given out by
by his exporimonts, ws follows: Sup.

dotadlg of which have already appesred in our columng by a wecond rofraction, so as to produce n deviation of 00°,

Thin oxplanstion is not aceopted by Brewster, who thinks

: ! that the sxternal halo may e produeed by the refmetion of
“‘ﬁ:‘:‘?:.l:o into n ‘;o:o ::r:;‘:l:: :::::“:l:’:l‘:‘ AP Gur"’po“dm“' - 5 the rectangular torminutions of erystale. Al parties agree

' Mﬂ"lbhl' i all the hoat of the san could bo con. | BXtraordinary Parhells obsorved (at Independence, hat such phenomens as woroobserved at Indopondence, Mo.,

: “M o p-olnt ST ARy Savelin ot 0, 4 Mo, | are duo to solid particles of fee flosting in the ligher rogions

would never approach the sun, for the point would melt off
ns fast ax it eamo.  Or we may pat it in another way : Sup.
‘pose o should build a railroad fram here to the sun, and
should take to it two and one quarter milos square of solid fce,
earrying it elear by the moon, Meroury, and Venus, and if
we should concentrate upon that the heat of the sun, it would
take just ono second tomelt it, and in seven seconds it would
be volatilized, changed into stoam, and invisible.
THE ORIGIN OF SOLAR IEAT

has been attributed by some to chemieal combinations, but if
tho sun were of solid coal, it would have boen complotely
burned out in 5,000 years, giving out heat at the present rate.
The proper view is that its heat is maintained by the influx
of matter. As meteors fall upon the earth, several millions
in & day, =0 they fall into the sun, millions of millions per
day, and contribute to the solar heat. But that does not
wecount for it all.  Another cause, 1 doubt not, is the con.
traction of its volume. If the sun were to contract one hun.
dred and twenty feet in rading, or two hundred and forty
feot in dinmeter, in & vear, that wonld account for all the
lieat it gives off. Bodies may give off heat without growing
colder. If we freeze a pail of water, it gives off heat while
it is freesing, but the thermometer will indicate no fall of
temporatare until it isall froxen. So it isquite likely that
the gases in the oater surface of the sun will enter into com.
binstions with each other, dissociating and uniting in other
forms, aod emifting heat in the combination.

THE PRYSICAL APPEARANCE OF THE SUN

in the teloscope Is like a mass of clouds, or rather curdled
wmilk or cotton woal. It i= much darker on the edges, which

is a very important point in explaining its constitution, and |

there are also numerons bright streaks, called facule, besidos
the solar spots. Mr. Nasmyth thinks that these irregular
forms resemble willow leaves. | have not seen that, but 1
have seen in the sun what seemed frregnlar masses, dark
spaces, and here and there apparently little holes,

The bright spots, called facule, are elevations on the solar
surface. Bat the most remarkable objocts on the surface of
the sun are the spots: they are far more striking than the
facule, and this before you (pointing to the diagram) may be
taken 25 & good example or type of such spot, fairly formed
and well established. In the center of it is a dark spot Jook-
ing like o hole. The holes are not usaally uniformly dark ;
there are usually little bay= formed in the surrounding
region ; the edges of these are sharply defined, with no shad.
ing. Around this center, called the umbrs, there is a wide
border called the penumbra, almost invariably darker toward
its outside edge, and striped radially, This hole—the umbra,
if it be a hole—is so large that the earth might be dropped
through into it without touching its edge, It is over 12,000
miles in diameter. The facule are always very numerous
near the spol.  Where the facule comes to the edge, there
is & little projection. As to the nature of the

SUN SPOTS,
it is absalutely certain that the dark centers are depressed
below the solar surface, but whether they are holes through
10 the body of the sun is another question, but they are
eavitios when the gpot is first formed. You do not see the
umbra, but the penumbra.  To talk of temperate zones in
body as hot as the sun seems strange, but the spots are found
in the temporate zones. They are not common in the sun's
equator, or more than 30° from the equator.

Rare oxamples
have been found at 40° or 45" from it

YARIATIONS OF SUN SPOTS,
The most curious thing about them is that they are not
squally frequent in different years, and are regular in their
irregularity or periodicity, After appearing in great force,

T the Bditor of the S«ientific American: ‘ of the air, and that refraction through les pricms is the prim-
The inclosed dingram reprosents phenomenn that occurred | 11V envse. The air has been anusunlly charged with frozen
hero on Baturday, January 25, at 0 o'clock A. a0 In order | W8ter this wintor, and an oxtmondinary nomber of halos,
that it may be botter understood and more highly apprecin. | Around the moon as well as around the sun, have been ob-
ted, it will be nocossary to give some fow points of deserip. rerved,  On Linke Superior, the sun Lins beon known to sink
\tBa. bolow the horizon and thon to come up again to view, owing
A In the place of observation; 8 the sun, ED a circlo ton ’.""M"“ change in tho refracting mediaom through which
around the sun, or rainbow; F G is what we term the first | the light passed. At Independence there was an anusual
reverse clrolé or ralnbow: T 148 'k second circle or minbow, | number of mock suns; but the othor features of the parhe-
whose brillianey ix cut short by the bright silvery belt, D B | lia were the same an have been pietured and deseribed in
OR, wiileh oxtends tho Whols tisavsns around, from cast to \.\'orhs on nntural philosophy. In faet, our correspondent will
wost, in . plano, the hight of the sun, and parallel to the find in Brewstor's “ Treatise on Opties,” two dingrams, one
plano of the horizon, having ta origin th the two dazslingly of !mrhulln .nml the other of paragelenw, witnessed in 1630,
trilliant sun dogs, or falso sank, bb; J K is the second re- which colneido very closely with the deawing shown by our
verso rainbow, which was the most brilliant of all. 'The engraving. The explanation of the whole set of phenomens
observations A B and A C, are west, and point to two very is, therefore, 'rwolvnblr into this, that the light was doubly
bright sun dogs, b’ &', which seem to correspond to D E e refracted by ice prisms floating in the air, the sun being at
thosast, ¢ und'd arédH the North ‘and wouth, and quite " mnvt:nlom. hight above the horizon to produce the best ef-
bright also. But what is more singular, £o more aro nt ¢ ¢ fect, -Experiments to ptove the sceurncy of this theory have
, ! " | been prepared and shown in the loctare rooms of professors
of physics; and until a better explanation is offored, we pre.
fer to nbide by the above decision,

- -

A EBrilllant Metoor In Massachusctis,
To the Editor of the Scientific Amerioan :

I notice in your journal mention of meteors seen in Mason
City, 111,, and in England, and the perusal calls to my mind
a very sharp flash seen on the evening of Janunry 11, 1873,
It was caused by a large ball of fire, about the size of a
bushel basket; it fell in Tyngsboro', Mass., some 6 or?
miles from Lowell, on the Boston, Lowell, and Nashua Rail-
road. The flash was seen some twenty-five miles all around,
aud a dull rumbling sound was heard. It fell near or upon
the milrond track, just in advance of an approaching pas-

senger train, and caused quite a panic among the passengers,
! for a short time, until the conductor could satisfy them that
there was no danger in proceeding. W.H. R
Lowell, Mass.

but they are much the same asthe others, except b b, in color, Tree 'l‘r-u:plnnlullon.

being bright and silvery ; and emanating from each, st right | 76 the Blitor of the Scientific Americon :
angles, are the silvery bright streaks shown in the figure,

which neither absorb nor are absorbed by the semicirele, H )
I, but cross and produce the remarksbly beautiful figure as
seen in the misty clouds that morning. J K Is a remarkably
brilliant rainbow. E G is not #o brilliant in the minbow as
J K, but is made dazzlingly bright at the point of contact
with E D, by the two streaks from ce. Part of the circle,
E D, is very brilliant, and H I is nearly as distinet, if not
more s0. The two sun dogs, & b, were fiery red around the

On page 87 of your current volume some one says: *Most
persons make a fatal mistake in trimming trees when trans-
planted.  Never cat off a limb or a twig till they (the trees)
have a secure foothold.”

This advice, in the SCIEXTIFIC AMERICAN, st onco be-
eomes a powerful influence. Whatever affects the tree-
| planting interest is of national importance; and I think I

can show by reasons sufficient, as 1 could by the experience
of all succossful tree planters, that the advice referred to is
edges, and some colors of the bow attend, which made them radically wrong, and should read : “Always cut down the top
dazzlingly brilliant.  One very singular thing about it was | oo 0 e transplanted, so that the relative proportion be pre-
the appearnnco of the entire upper part of the figure in o | . 1ooq Botween roots and branehes.”

plane, horizontal to D B C E, instead of in o vertical one, a8 | A {rae to secure a foothold in its new bed must make s
is usually seen in rainbows. The background for the streaks | | growth of wood both at the top and root; otherwise
proceeding from ee was o dark hiazy blue, somowhat deeper | denth results in all cases after transplantation. Most trees
than a.sky blue. A : lose, in transplanting, the larger portion of their roots;

The segment of the are, J K, was apparently 90°; that of | how  doos this operate whon the top is left of full size and
HI,125°. Radius of H 1 scemod about 1,000 foet; J K, 750 | yntrimmedt The leaves come out full with the advent
foot; F @G, 375 feet, and E D, 500 foet. The citizens here de- | ¢ spring; and it takes all the nourishment supplied by the
sire yon to give or explain the philosophy of every part of remuining roots to support the leaves, and no new wood is
the whole thing, cither through your columuns or by private | mndo.
lettors.  An we think it would be a very intoresting matter | 14 110 top of the tree is eut down and the leaf buds de
to many of your readers, we lope you will Insert the dis- | stroved, then, of necessity, in order to put forth leaves, there
gram and an explanation in your valuable paper, Lt ln: s mew woody pr(.wﬂh; when this oceurs, there Is al-

The sky was, generally, slightly cloudy, hazy, and misty, | wave a (-nrn'.-]wn-linl:' root growth, and thus a foothold is se-
and the earth was, and bad been for some time, deoply cov- cured, Many trees, like the sugar maple, only make wood
ered with snow. itlul‘inp a Dot period in spring; consequently, if transplant-

Will you please explain, particularly, the reversion of | ed with ever =0 much care after this season, they invariably
these minbows? Some parts we understand, but what we

E they becotae Infrequent for three years; ‘then they gradually | Want is an explanation of the whole thing as it was seen. ‘h_\ tree which continues making wood during the entire
increase in number until, in aboat ten years from the first The extreme upper part of the figuro was east of a vortical | wenson. like the willow and locust, can with care be trans-
A3 period or maximum frequency, they are again abundant line, and the whole was northwest of the sun's position Junted at any time; but it may be set down as a rule, with
3 Sometimes as many as 400 or 500 separate groups of spots D. M. Woonsox :,“. fow excoptions, that deciduous trees should o;\lr be
v have been remarked upon the sun in a single year, and again | Independence, Mo, | transplanted when h'am* of loaven, and then the top left must 3
' ’l_iuhlynr when spots nre few, and there may not bo ResManks ny rne Eprron.~When the san is seon in ol be proportioned to tho root, b
o { -~ more than 80 or 100 in » year; so that in the year of maxi. |elearaky, the laminoas disk is visible to us withont Any ntton- To furthoer illostrate the fallaoy of the no trimming theory, 1
ST . !—MMlﬂq. the number is four times ws groat os | dant phenomens ; but if the sir bs loaded with mol stiare, or there guppose that in putting out enttings, as of the cotton wood
?I ~ on the year of minlmum froquency.  The canse of this In not | are other favoralle vonditions, a great varioty of phonomens | or willow, 8 top was left,  Does any one suppose that 8 new <
} } yet known, but It is surmised that it is connected with the present themsolves and becomo the subjeet of Investigation | root would be formed? 1t is the growth of the now top that
e d w*w, Venusand Jupiter, though it is probably | and study, Tho name halo is given indiseriminatoly to the | is pnocompanied by now root growth; in fact they are insep-
i “':blwmltlnbo'ﬂ‘l&g&nr of the vast ealdron. When | cirelos which appesr nround the sun and the moon, mu'l. for the [arablo,  The everywhere populur white elm and sugar
il - M‘O’ ':.‘“ul‘"ihdoud :“lrlmr:l’wf::ml,.\::ﬂm'l nntfw;nl |»‘ur|n'u;4lm of lil'i;l'in\un,‘ll .I.“M boon proposed to call tho yings | maple, although excecdingly difficult to transplant success-
84 uid, ‘“*"”. w’h e ,,“'I: -+ u“::.: T:l:m”;l, :‘.);:.I'Im' ’|... sun “parhelia,” and those about the moon, * para- | fully with large tops, will genorally live and grow if overy

The parholia witnessed at Indepondence woroe of | branch is cut off and the short bare poles only set.  EHLR.
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A A Spider Malloon,
T the Bilitor of the Bcientifie American :

11 & description of a spider balloon will be of any interest
to your readers, I will endeavor to give you particulars of
one that I saw on the 10th of last October. It was & very
ealm and pleasant day, and not a breezo disturbed the wstill
waters of Lake Benoca, In company with others [ was cross
ing the lake, and when near the center one of the party no
ticed und called our attention to » small wake, caused by the
moving of some Insects; and with somo difficulty we succend-
ed in guining & point whero we could sco that they were
spiders, three In number, gliding at & mpld rate over the
smooth gurface of the water; and wo were much wurprisod
10 seo n slngle thread, the sixo of a knitting neodlo, oxtend.
ing In the alr to the hight of thirty feet, at an angle of wixty
degreon, terminating with an enormous balloon-shaped wob,
1 should think that it was eight feet long and five foet wide,
with stays fastenod to the maln thread, something similar to
thoso of & balloon ; and it was managed, apparently, by an in.
numerable number of these Insects stationed at proper inter-
vals, Wishing to obtain a eloser view, we undertook to
approach 1t; but when we were within a fow feot, it began
to rise, though the last spider, which proved to be about the
gize of n house fly, was brought back by the stroke of an oar,
The balloon went onward and upward until it was lost to
slght.  Whether this Is a modo of travel peculiar to spiders,
and how the balloon s kept in its propoer shape, I am at a
loss to know; and I should be glad to have an opinion.

Rock Stream, N, Y. C. F. HATIAWAY.

Meating of Journals.

Tb the Editor of the Scieatific American :

1 take great interest in reading the various articles in your
paper, especially under the head of ** Answers to Correspon.
dents.” I have watched the discussion lately in regard to
running and standing balance, and last week I was ealled to
look at an engine which was heating in the journals of the
main shaft to such an extent that water had to be used to
cool them off. 1 found the fly wheel about § of an inch out
of truth edgeways, the key being imperfectly fitted. The
shaft was about 7 feet long and 5 inches in diameter, and the
wheel, 10 feet in diameter. After properly fitting the key
and trueing the wheel, I found the tendency of the shaft to
“ wobble " had disappeared ; and after a few days of careful
usage, the engine mn quietly and the bearings were cool.

CCC

Spinning Cotton Iin the South, .
To the Editor of the Scientific American:

In your issue of January 25, a correspondent from Aiken,
S. C., mentions the necessity for a machine to spin cotton,
that can be operated by the same power which gins the cot-
ton in the Southern States.

This reminds me that, about thirty.five years since, some
‘one introduced in this section s machine worked by hand,
which ginned the cotton and spun it into yarns. These ma-
chines were usually placed in the hands of slaves and soon
becamo worthless,. Now Is It not possible that some scien-
tific mochanic might so enlarge and improve this machine as
to mako it available for the purpose suggested ?

Warthen's Store, Ga. Jonx H. WALKER.

Powder versus Dyunamite,

The explosive power of dynamite as compared to that of
Dlasting powder is 2§ to 1, that is to say, the same quantity
of dynamite will do 2§ times the work of powder. At the
calamine mines of Chrzanow, the working effect of each
hewer, in hard dolomite rock, Is in an eight hours
whift 65 cubie fout with dynamite against 8°5 to 4 cubic feet
with powder, and when using the former ench man can bore
and fire three holes of 16 inches aguinst two with powder.
The explosion of dynamite is very sudden, and the rock is
far more shattered by it, without being projected, as is the
caso with powder. At the tin mines of Graupen, in Bohemis,
dynamite only shows a decided advantage when deep bore
holes can be used, but it is unquestionable that in water-bear-
ing rocks, when o charge of dynamite has never failed when
judiciously troated, it is considered ns much safer than
powder, When sinking a round shaft of 12 feet diameter at
the Britannia colliery, near Mariaschein, in Bohemia, through
a bed of very hard and tough clay, another explosive,
“haloxyline,” was employed, Three Lioles of 80 to 40 inches
were bored in the bottom of the shaft, and inclined to the
sides of the shaft with an angle of 60°. They were charged
each with 8:5 ounces of haloxyline,and fired simultaneously by
electricity, when the whole muss of the rock, about 226 cubic
foot, covering the area of the shaft, and to the dopth of the
‘holes, was so completely abattered that it could be easily

! A Now' Papor,
Adron, the Journal of Seience, Metals and Manufactures,
is the name of u new first class weekly paper, of large size,
. which made its appearance In London, on the 1st of January.
It in devoted chiofly to iron-producing interests and fron man.

Mow to Search for Metnls,

SEARCHING FOR GOLD
The paying localities of gold deposits are the slopes u'i

the Rocky and Alleghany Mountains. Gold need not be
{looked for in the anthracite and bituminoas conl felds, nor
in Umestone rock. It Is seldom found in the beds of rivers
v'”"‘ thing itself is the surest indieation of It existence
If soll or sand is washed, and the particles of gold are not |
| hoavy enongh to remain at the bottom, but float away, the

l bed will not pay
|  Along streams rather high up among the mountains, and
[ In the gravelly drift covering the slopes of the valley below,
aro the best prospects.  Where the stream meots an obmta
olo In its path, or makes o bend, or has deep holes, there we
may look for **pockets” of gold, Black or red sands are
usually richest. Gold bearing rock is o alate or granite
abounding in rusty.-looking quartz veins, the Iatter contain.
Ing fron pyritos or covition.  Almont all fron pyrites and sil-
vor ores may bo worked for gold. When the quartz veing
are thin and numerons rather than massive, and lie near the
surface, they are consldored most profitable. Few veina
onn be worked with profit very far down,  As traces of gold
may be found almost everywhere, no one should indulge in
speculation before caleulating the percentage and the cost of
oxtmotion, Gold hunting, after ull, in n lottery with more
blanks than prizes,

The substances most frequently mistakon for gold are iron
pyritos, copper pyrites, and mica, The precious metal ls
ennlly distinguished from these by its malleability (flattening
under the hammer) and its great weight, sinking rapidly in
water,

SEARCHING FOR SILVER,

This metal is usually found with lead ore and native cop-
per. Slates and sandstones intersected by igneous rocks, as
trap and porphyry, are good localities. Pure silver is often
found in or nesr iron ores and the dark brown zinc blende,
The Colorado silver lodes are porous at the surface and col-
ored more or less red orgreen.  Any rock suspected of con-
taining silver should be powdered and dissolved in nitric
acid. Pour off the liquid and add to it a solution of salt.
If a white powder falls to the bottom, which, upon exposure,
turns black, there is silver in it. Silver mines increase in
value as in depth, whereas gold diminishes as we descend.

SEARCHING FOR COPPER.

The copper ores, after exposure, or after being dipped in
vinegar, are almost invariably green on the surface. They
are most abundant near trap dykes. The pyrites are general-
ly found in lead mines, and in granite and clay slate. Cop-
per very rarely occurs in the new formations, as along the
Atlantic and Gulf borders, and in the Mississippi valley south
of Cairo.

SEARCHING POR LEAD.

Lead is seldom discovered in the surface soil. It is also
in vain to look for it in the coal region and along the coast.
It must be gought in steep hills, in limestone and slate rocks.
A surface eut by frequent ravines, or covered by vegotation
in lines, indicates mineral crevices. The galena from the
slate is said to contain more silver than that from the lime-
stone. The purest specimens of galens are poorest in sil-
ver; the small veins are richest in the more precious metal,
A lead vein is thickest in limestone, thinner in sandstone,
and thinnest in slate,

SEARCHING FOR IRON.

Any heavy mineral of a black, brown, red, or yellow color
may be suspected to be iron. To prove it, dissolve some in
oil of vitriol and pour in an infusion of nut gall or cak
bark; if it turns black, iron is present. If a tun of rich
magnetic ore costs more than $4 at the furnace, good hema-
tite more than $3, and poor ores more than §1.50 or $2, they
are too expensive to pay, unless iron is unusually high. Deep
mining for iron is not profitable, Generally speaking, n bed
of good iron ore, o foot thick, will repay the cost of strip-
ping it of soil, etc., twelve feot thick. Red and yellow
easths, calied ochers, contain iron. Magnetic ore is easily
found by a compass.— Underground Treasures, by Professor
James Orton.
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rbenulv(:omoo.l
Treatment of Exposed Dental Pulps.
BY DRE. C, B, FRANCLS,

If, by any unlucky turn of the excavator, a healthy
pulp gets suddenly uncovered and wounded, there is no
necessity for destroying its vitality.  Proper care and
gentle treatment will almost Invariably save it. Indeed,
wo have but to provent inflammation by keeping away lrrita.
ting agents, and tho pulp will soon heal by first intontion
and deposit a sufficient amount of calelferons matter to il
the breach, and thus protect ftself. Now lot us soe how
this may bo nccomplished, If the tooth is sching, apply
just sufficlent carbolio acid to allay the pain; then cover
with & small cap of noto paper, and earofully 611 with o tol.
erably thick paste of oxychlorido of ine,  This has been my
method for several yoars, as has been repeatedly stated and
published, I have found, howevor, that though protected

ufactures, including also other metals, The numbers beforo | in this manner, pulps would somotimes bocome lrritated by

us give evidence of marked ability in the editorship of every
wrtment, and the paper promises to be a most valuabl
ddition to the ranks of sclentific and special journals,

o Wh‘g‘n;pdnhlyuhd his purposo

the application of the zine, thus endangering thelr vitality.
Recently I have avercame thia trouble, and now have lttle
fear of much dangor.  After applying the earbolie neld, and
carofully mopping out tho excoss with o bit of soft spunk, 1

- Ax old colored ministor, in a sermon on hell, pletured it | cover one sido of the paper cap with a solution of balsam
. :\_L of ice and snow, where the damned froze through- | of fir with chloroform, and place It gently over the wound.
in repre- | The ehloroform quickly evaporates and leavos smooth,
this way, e sald: “Tdon't dare to tell | glossy conting of woothing balsam, which porfoetly protocts
else, Why, if I were to say dat hell was | the pulp and holds the papor snugly In ita position. The
1 old rhumatic niggas would be wantin' to | coating cannot be permeated by the muriate of zine, and con.

sequently bids it deflance,

—————————

Having given reasons for using the balsam, let us consider
the benefit derived from the use of the paper 7 " Cut
from note paper, It is smooth snd of just the thickness to be

| manageable, and ks the best substancs of the sams bulk for

protecting the pulp from thermal shocks that can be used.
As for the zine, is offiee I purely mechanicsl. It simply
makes & good, firm cover to the palp, and & floor or founds
tion for & gold filllag. Some Individuals seem to
that oxychloride of gine possesses some medicinal virtue that
aets with magle Influence upon an exposed pulp, No such
thing! Despite it ** antisaptic properties,” it tends to irri-
tate wherever applied, and endangers the vitality of any

pulp that it touches.

Aerinl N:vlgulon.

M. Hannel, Ingénieur des Arta et Manufactures, lately
presonted to the Fronch Aronautieal Boclety some observa.
tions upon the flight of birda, which are worth noticing.
Ho assumes that, during normal fight, the speed of the cen.
ter of movement of the wings is constant, and equals 115
metorn or 3} foet per second. This center of movoment s
sltuated on the line which divides the trinngle representing
the wing in two equivalent parts.  The weight which a bird
ean support without fatigue, may incrense, sccording to clr.
cumstances, up to one half of its own weight; the mean
value 4 equal to one fourth of its Wc“hl. The total load,
that In to sy, the weight of the bird, increased by the
welght that it can earry, Is thus, on an average, equal to five.
fourths its proper weight. The relation between the total
load and the breadth of wing Is Zeey log. 500, 07, 2wy 49597,

In this formuls = represents the total load expressed in
kilogrammes, und y the breadth of the wing in meters,
A kilogramme is 22 b, and & meter s 1°1 yards nearly.
This formula can be applied to insects as well as to birds,

Supposing this formula to hald good for all bodies passing
through the air, and carrying with them their motive power,
the application of it can be made to & man or a machine.
For a machine weighing 35 tans, the spread of wing should
be 26 feet, and 6 yards for a man weighing, with the
necessary appliances, 220 lbs.

The conclusions of M, Hannel have been discussed by s
large number of the Society, who in the majority do not
agree with them. They have been compared with those of
M. Harting, according to whom the weight increases accord-
ing to the cube of the lengths of the wings, modified by a
coofficient which varies with different kinds of birds. M.
Hannel and M. Harting do not consider the weight and
spread of wings in the same manner, and they do not adopt
the same speed. Besides, M. H 1 assumes a constant
speed in the center of motion, an assumption which has
not been proved mathematically.

Improvement In the Manufacturs of Sulphurie
Acld,

The platinum vessels employed for the concentration of
sulphauric acid are extremely costly. 2 small portion of the
plntinum is moreover constantly dissolved, and represents a
money loss of considerable importance. Manufacturers
have, for theso reasons, long sought for a less costly material
to replace the platinum. In 1844 M. Kulhmann, of Lille, re-
marked that the temperature of boiling sulphurie acid at 06*
Baume, when, instead of being subjected to atmospherie
pressure, it was kept almost in vacuo, was reduced from
825" to 100 or 105°. Now lead is not attacked by the acid at
a temperature below 200 or 205°,

M. de Houliptume, a manufacturing chemist of Molenbeek-
Saint-Jean-les.Bruxellos, has succeeded in establishing, ona
commercial footing, a process of concentration in lead vessels
and in vacuo.

The vacuum is made to the degreo desired by the conden-
sation of steam injected into a cast iron boiler in communi-
cation with the concentrating vessel.

According to the calculation of M. Heuniptume, the concen-
tration of one bottle of sulphuric secid, weighing 220 1bs. , costs
174 cents, if effected by the platinum process, and 946
cents if his vacnum method be adopted. The gainthere-
fore, resulting from this latter system would be 7-94 conts
per bottle, or 44 per cent,

°
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The Purlfication of Rivers,

Mr. J. J. Lundy, of Edinburgh, Scotland, recently pub.
lished & pamphilet on the sbove topie, in which he proposes a
plan which will take, from foul water, impuritiea of every
Kind, whothier of sewage or of manufacturers' and dyers'
wasto waters,

The substance used is a peculiar kind of animal eharcoal
mado from any substance which is not bone. It is stated to
bo not only & powerful decolorizer but has peculiar powers
of absorbing not only organie but also inorganic substances,
while it is from twenty to fifty thmes cheapor than ordinary
boue charconl,

In carrying out the method proposed by the author, of
using this material, the sewage is caused to fall into s bed of
sand which lies on a thinner bed of gravel, under which lios
o bed of the charcoal.  After passing throngh another layer
of gravel, the liquid goes upward through more charconl
and flows overinto abed of sand. It is thus thoroughly
filtered aund purified.

The chiarconl after uso may bo laid aside in the open alr
without eausing uny smell, and in a lttle time will recovor
its original power, or it may be reburnt or distilled with
great profit, as the wholo of the nitrogen taken from the
rewage would pass ovor in the distillation as ammonis, aes
companied by other valuable products

*
4

Tur groduction of musical sounds from m ts
Pago, wan offoctod in 1887, M

—————
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We leave the question to housekeepors generaily whether,
fnall the varied routine of the kitchen, there ls anything
more extremely disagreeable—sonl trying we might say—
than o clevate & hoavy kettle from the mage and pour off
the water from its contents, thereby sealding one’s fingers
or, in an unguarded moment, dumping the eooked articles
into the sink.  With the presumption that the universal res
ponse will be that there is not, we prosent an illastration of
an invention which, by the simplest possible mothod, does
away with the whole difionlty.

Hero in & large kettlo having o onrved bale, A, Within is
a smallor vossol, B, having & cover and bale, the lower
part of which, (!, Instead of Being solid, in perforated.  This
inner kettlo has a flange around its top so that it fits closcly
into and on the outer vesgel,

Water is placed in the large kettle, and the thing to be
cooked in the small one, which, of course, is tightly covered,
and set down in place. Then, when the boiling is finished,
the inside kettle is lifted by its bale and hung by a hook to
a swivel attached to the bale of the outer vessel in the posi-
tion shown in our engraving, and there it is left until its
contents are properly drained or steamed.

Ruth Russell, of 132 Union street, New Bedford, Mass,, is
the Indy to whom the credit of this excellent little invention
is due, and from her further particulars may be obtained.
Patented January 2, 1872,

S AR
Statue of Ellas Howe, Jr.

The model for the statue of the inventor of the sewing
machine, Elins Howe, which is to be placed in the Central
Park in this city, is now complete. It is the design of Mr.
Ellis. The work is eight feet in hight and the tall figure
stands erect, the weight of the body resting on the left foot.
In the right leg a certain stiffness is noticeable, and the knees
are closer together than perfect proportion sanctions. These
pecaliarities, however, belonged to Mr. Howe's physique, and
demand recoguition in any honest portrait of him. The
right hand holds a walking stick, the left a broad brimmed
hat. The costume is simply a reproduction of that of the
ordinary man of business in the upper walks of life. The
long and many-ringleted hair, which constituted so impress-
ive & chevelure, is exceedingly well rendered, and the coun-
tenance expresses that intrepidity, obstinacy, patience, hon-
esty and hope which sustained the inventor of the sewing
machine through the quarter of a century through which he
toiled to obtain permanent success. The statue is to be cast
in bronze in Philadelphis, and is to be ready in May next.
Three bas-reliefs are to adorn the pedestal. One of these is
1 illustrate the misery of the pre-sewing machine needle-
woman, as indicated in Hood's ““Song of the Shirt.” The
second will show Elias Howe, Jr., in his workshop ponder-
ing over his first machine. The third will indicate the per-
fected instrument under the easy manipulation of the aver-
age worker. These bas-reliefs will adorn three sides of the
pedestal.  An inscription will probably find place on the
fourth,

-
Magnetic Iron.

Magnetic iron ore, or “ magnetite,” received its name in
early times from its magnetic properties. A mass of the ore
influences the needle at a great distance. The magnetism of
the ore is polar, the same side which repels one end of he
needle attracting the other, and rice vorsd with the other side.
It crystalizes in the cubical system, the octahedron and
rhombic dodecabiedron being common forms. It oceurs in
Sweden, Norway, the Ural Mountains, ete., and on a very
much smaller seale in England.  In the southeast corner of
Dartmoor, & band of this kind of ore deranges a compass as
it is carried past its vicinity, and ssilors say that there is a
place In Cardigan Bay where, on passing a reef of rocks, the
needle is influenced, and set oscillating, A large mass of
this deposit in the southeast extremity of the Island of Elba
has & similar effect ; in Sweden, too, deposits are discovered
by means of this property. Moteorites frequontly contain a
Pexcentage of iron greater than magnetite, nssociated with
nickel and chirysolite in some cases; but the rarity of their
occurrence precludes them from being classed as iron ores,
by which term wa understand s mineral contalning iron in

sufficient quantity o0 be economically and advantageously
extracted,
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OSCILLATING PUMP.

The accompanying engravings reprosent & now form of os.
eillating pump, the novelty of which eonsists in the use of o
soction of a hollow cylinder, oscillating on Ita longitudinal
axis, In connection with s stationary packing and wsuitably
arranged valves. By this constraetion it is claimed that in.
cronsod efficiency of working parts is obtained, and that the
usual boring oat and much of the necessary fitting, tneident
to pumps of this elass, are disponsod with

Fig. 1 affords a perspective view of the device, and Fig, 2,
o representation of the interior portions. A and B are the
two sections of the shell or outer casing, each provided with
a flange and bolted together to form an oblong cylinder with
closed ends. C is the induction chamber, in which are valves
opening upwards. The leather forming these valves isin
one piece, passing over the abutment, E, thereby packing the
joint between it and the shaft, F. G is a plate supported on
springs in a groove in the abutment and serves to hold the
leather in close contact with the shaft. H is a sectional hol-
low cylinder connected to the shaft, F, by plates through
which are ports, closed by the valves, I I, opening upwards.

The joint between the sections, A and B, is packed with
leather, the inner edges of which are turned up as shown at
J J, and, resting against the periphery of the cylinder, H.
serve also as packing between said cylinder and the casing,

Fz};z?

K is the discharge opening leading from the air chambor
formed by the upper portion of the section, A The outer
endn of the shaft, F, are squared to receive a handle, as
shown, by which the cylinder, H, is enuged to oscillate in its
bearings. By this means, through the sction of the valves,
L1, the water is drawn into the interior of the evlinder,
whenee it passes through the oponing, L, and finally .~~.-m|ws
from the discharge, K.

The invention, as is evident from the illustration, is very
simple in constraction. The cylinder, H, Is turnod off with
great ’lu'ili!'\', und as the two sections of the case are cast
separatoly, each in a single piece, little is re quired beyond

attaching the lower valves and bolting the flanges together.

y S ———
By removing the top soction, the ontire working parts are
exposed for examination and ropair,

Patented November 12, 1872, For farther information ad
dress Mossrs, Marrill & Keizor, machinists, No. #M Holllduy
street, Baltimore, Md.

———renetll) A ) O e t—
NEW GYROSCOPE GOVERNOR,

The nccompanying plan of a recently invented Ly roscopic
governor, which we find in Engineering, in simple in form and
very sensitive inaction. The dovics is contained in a eaning
in which the steam from the boiler enters, as shown. Mo
tion in obtained from the bevel goaring, the hortzontal wheel
of which in keyod to a gpindle which passos throngh the top
of the case.  This spindle is made in s single pioce with the
tubular portion reprosonted ag extending down into the plpu
through which the steam passes.  The upper ond of this tu

bular casting is closed, and being caused to fit tightly, by
the pressure of the steam, against the lower extremity of
the socket through which the spindle enters the casing,
steam-tight joint is obtained without employing a stuffing
box.

A brass sleeve, sliding freely on the tubular casting has
formed in it a number of ports which, when the sleeve isin
1 certain position, correspond to similar orifices in the cast.
ing. When the two sets of ports correspond, the steam has
clear passage to the engine, but as the sleeve is mised the
apertures are more or less closed until the steam way is shut
off altogether. Upon a spindle which passes transversely
through the sleeve and casting, is mounted a heavy “ fiyer,”

of the form shown in the cut. The spindle is attached to
! the sleeve and rises and falls with it, oblong holes being
| made in the casting to allow of such motion. At the center
of the spindle is a quadrant which gears in a rack inside the
tubular casting.

Suppose the various parts to be in the position indicated
by the dotted lines, and the steam way full open. When the
governor is set in motion, the flyer will become nearly hori-
zontal, and in assuming such position will cause the spindle
and its quairant to partially rotate. The effect is to canse
the latter to climb up the rack, lifting with it the spindle
and consequently the flyer and sleeve. This motion, of
course, closes the steam ports to a greater or less degree, It
will be seen that tho principle of the device is to oppose the
constant weight of the flyer and sliding sleeve to the centri-
fugal force.

British Iron Manufacture In 1872,

According to fron, the most noteworthy events connected
with the British iron manufacture, for 1872, were the prac-
tical introduction in England of two American inventions
by whichi the business is being rapidly revolutionized. We
allude to the Rotating Puddling Furnace of Samuel Dsnks, of
Cincinnati, Ohio, and the Chemical Puddling process of James
Henderson, of New York city.

The latter consists in treating the molten iron with fluorine,
by which all impurities are quickly eliminated. The com-
mon cinder ore, which the ironmasters in this country
have heretofore been accustomed to haul out at much ex:
pense and throw away, will, when remelted and Henderson-
ized, yield fifty-five per cent of the very finest quality of
jron. The great masses of this refuse, which surround the
vicinity of nearly all iron works, are, by this new process,
converted into deposits of precions value. One establish-
ment in this country is said to have enough of this refuse at
its doors to vield a profit of six millions of dollars over all
expenses of re-working. The Henderson process produces
pure iron, no matter what may be the impurities of the pig,
whether phosphorus, sulphur, manganese, carbon or silicium.
Even from iron pyrites the process brings out pure metal

®
-

Esoxy wood weighs eighty-three pounds to the cubic foot
Mignum cite, the same; hickory, fifty-two pounds; birch,
forty-five pounds; beech, forty; yellow pine, thirty-eight;
white pine, twenty-five; cork, fifteen; and wator, sixty-two,

- - -

Tur Managers of the Nashville Industrial Exposition an
nounce their third annual display. to take placo during the
whole of the month of Mn_v, 1878, Buildlngu have been
erected specially for this exhibition, and the departments
have been inereased in number and extended in range. For

further information, see our sdvertising columns.




Maren 1, 1873.) Scientific  American, 135

NON-RADIATING STEAM ENGINE ul with e In devising such & mode of constroction o will | evlinders.  The boller and eylinders are toyether ineluded
The Mustrations which we horewith give have beon pre. | prevent the engine from bolng destroyed by the high ten within an lron cssing loed with fire hiriek, which also in.
wul far the Inventors, Mowsrs. Moy & Bhilly, by Mr N. | perature and exeessive dryness of the fluld by which 1t sl eludes the farnsse, sa will be readily understood from &
P. l’lumh. sl shiow the machinery s fittad In » 17 tu warked, which fluld ossontinlly what has boen well termed, | glance st our sngraving, and the course taken by the pro.
y."hl. We wish )t 10 be wnderstood, sayn The Baginesr by the late Profs sr Rankin toam gus.’’ which is a very | duets of combustion, will be c't-n," "‘l’lll'f'\lll'ﬂl’d'd B’ thus
from which we quote, that for the present we pre for to r Afterent thing from ordinary saturatod stosm | putting the cylinders in the boller, and the whole baller In
perve all expression of opinlon ss to the merit of the ir It will be seen that the eng rroper s constructad "'-1'i.- furnace, radlation of heat s of course practially pro
vention other than fs contained in the statement that the | the compound pr p Jith two eylinders.  These, with & | vented, and for this resson the title of non-redisting engine
prineiple adopted by the lnventors is app arently consistent | portion of ¢ er, sre mad no casting. The heating { has boon pelocted by the inventom
with the conditions essential to obtalning high economy of riace Py v & number of horizontal © tabes pro.|  The engine we illustrate is nominally 10 horse power, brat
fusl. The dificulties which the Inventors will have to con. | jecting fr that portion of the boller which sarrounds the | it is anticipated that the efficiency of the stesm will v 0

PRONT ELEVATION

SECTIONAL PLAN

NON-RADIATING COMPOUND STEAM ENGINE.

B




, with the ports cat ont as
required ; the steam or eut-off valve is fitted in the larger or

exhaust valve for the high prossure eylinder, while, for the
Jow pressure engine, 1Wo single eylindrical valves are used—
half cut in two for the exhaust. Mr. Burgh has had some
ox he informs uw, in the working of those valves,
and, with earoful proportions, they answer well under stoam
of pressure.

'I':Ehmt foatures worthy of notice in the arrangement are
the dimensions aver all, in proportion to the indicated horse
power. The dismeter of the boiler or casing inclosing the
cylinders is @ foot 53 inchies, and the total depth from tho
dome to thestufing boxoes is 8 feet 3 inches.  The tubes are
oach 1§ inches ontside dinmoter, 2 feot long, and 144 in total
number, making an area of 122 square feot heating surfaco
for the tubes only, to say nothing of the surface of the oylin-
der casing, to which the tubes are secured.

Another matter the inventors claim is that, in large vossels,
the stoking, with inverted engines, is on the second deck, or
it may bo often on the weather deck, 8o that hot stokeholes
low down in a shipare eliminatod.

It will probably be found in practice that the heating sur-
face provided is too small; but let opinions on the subject of
proportion be what they may, it is certain that the scheme,
#s & whole, is sufficiently novel and promising in numerous
respects to entitle it to the prominenco which we have giv-
en to it

Salt Water for New York Clty.

New York city, it is well known, is almost sarrounded by
salt water, as it ocoupies s tongue of land, some fourteen
miles long nud about a mile broad, the sea water flowing up
along both sides. The city is at present supplied with fresh
water, for extinguishing fires and all other purposes, by the
Croton Aqueduct, 42 miles long, which conducts the Croton
river into the city, But this supply is becoming rather in.
adequate, especially in cases of fires, and the idea of using
the river water is now being studied.

A meeting of the municipal Committee to consider plans
on this subject, was lately held. One proposition was to
provide a series of floating fire engines to patrol around the
city, and throw up water from the docks when required.

Thomas Miller's plan was that water should be drawn
from the river and forced into a column or receiver by < pair
of heavy duplex pumps. The water would be carried into
the sewers by the overflow when the column was fall, and
when the pumps were working at full speed the thirteen
inch supply pipe would provide more water than the 22
inch fire nozzle could draw off. A house would be built
sround the bese of the column for the purpose of keeping
hose carts ready for use at any time. The upper part of
the building would be reserved for the use of the employees.
The streets could be excavated, pipes be laid from the river
and the whole plan be carried out within eight months, at a
cost of from $160,000 to §180,000.

Willism Nelson, Jr., proposed that pipes should be laid
from river to river every ten streets below Fourteenth street,
beneath the surface of the river, o that there would always
be s supply of water. The cost would be about $10 a foot.

Captain Hugh MeKay submitted a plan whereby salt water,
as the tide ¢bbs and flows, may be forced into towers or
reservoirs, placed on the wharves,

A Slmple Method of 'W-mln( Groenhouses,

The London Grocer suggests that greenhionses, containing
half-hardy plants and o which no regular mothod of heat-
ing exists, may be warmed even during o hard frost by light.
ing und distributing & dozen or 8o common oil lamps, at con-
venient localitien. In selecting these lamps they should be
chosen with vases large in proportion to the size of the flat
wick, in order that they may continue burning sl night
without refilling or other attention. It will be readily under-
#tood that, whether one or many lamps are used, the total
amount of heat given off is proportionate to the quantity of
oil burned, provided the combustion is complete, And in
using @ lamp, all the heat of combustion is utilized ; none
goes up the flue as with stoves or fire places,

The same journal, we notice, refers to Pratt's Astral Oil as
& very carefully and skilfully refined petroleum product,  As
this materisl, in sddition to other advantages, possesses that
of safety, it would be especially suitable for use as above de-

5

BwepEx |/ taking her place smong inventive nations.
Bome very ing nious and useful inventions have recently
boen sent 1o this country to be patented. During the
Past woek we have filed In the Patent Office applieations
from two different partios, natives of Bweden, and have
#ince received instructions to prepare a third case, the latter
the lnvention of a Bwedish lady, residing in Stockholm.

A Laxce Wargn Wlllu:A correspondent, R, H, D
reminds us that there is at Rockville, Conn., & breast water
whoel 85§ feet in diameter aud 10 fect wide,

’ . l.ﬁ—f- é"l ﬂﬁm
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Cheap Postage Coming.

We recently chironicled the passage of alaw abolishing the
franking privilege, as a result whereof a reduction of post.
age was expected.  We areo glad to say that the Honse of
Represontatives has recontly passed s bill reducing the post.
age on all letters from three to two cents. Weo earnestly
hapothtlho&uwwﬂl.lnpcnuwbul. po that it may
e como o law,

The bill also provides that newspapers shall be propaid at
tho office where malled.

R
The Way the Forests Go,

Some idea of the vast extent of the lumber trade and the
rapidity with which our groat forest trees are being consumed
may bo had if we notice the products of & single saw mill in
Michigan, that of A. W. Sage & Co., in the Baginaw Val-
lev. This firm does business in Brooklyn, N. Y., and in
soveral other cities. The mill alluded to cuts and turns out
as high as 870,000 feet of lumber in a single day. Five en-
gines and eight boilers, yielding six hundred horses power,
togethor with the sorvices of 800 men, are roguired. The
buildings are very extensive, lighted with gas, and supplied
with every convenience for work that ingenuity can suggost,
-t -

DAxKS' Rorany PuppLER.—At a late meeting of the Na.
tionnl Associntion of Iron Manufacturers at Philadelphia,
Mr, S8amuel Danks addressed the members in regard to the
practienl benefits of his rotary puddler. He has latoly re-
turned from England, where, after encountering considers-
ble opposition, he succeeded in introducing about fifty of
his furnncos, with o prospect that his invention will be gen.
erally adopted. In the United States, these furnaces are in
succossful operation in Cincinnati, Chattanoogs, Tenn.,
and at the Millville Works, Pittsburgh, where a new mill
has just boen added at an expense of $500,000, intended to
contain five of these furnaces.

TEx THOUSAND REAPERS AND MOWERS A YEAR FROM OXE
Coxorny, —The new reaper and mower works of McCormick
and Brother, at Chicago, at the junction of Western Avenue
and Blue Island Avenue, occupy an enclosed space of twenty-
three ncres.  In 1847 they made 500 machines; but they now
manufacture 10,000 machines per annum. The present
buildings cover three sides of a square, are five stories high,
huve o front of over 1,000 feet in length, and there is also o
three story middle building. On the lake and canal, the works
have a front of 1,300 feet.

o

Tue Bar AT rix Movrs oF Toe Mississierr—E, K. R.
writes to say that Mr. €. W, Stewart is in error ns to the
number and inefficiency of the dredge boats employed in
keeping a clear channel throngh the bar. Only two boats
are employed, and the channel is kept free to o depth of 17
feet at mean low water.

AT a recent meeting of the Royal Astronomical Society, a
paper by Mr. Hind was read, relating to the solar eclipse of
the year 2,151, which, it appears, will not be total in London
though very nearly so, It will be total, however, in Shef-
field. Mr. Dunkin suggested the possibility that no consid-
erable proportion of those present would sec the eclipse in
question ; and the meeting appeared to agree with him,

Tue navigable balloon of M. Dupuy de Lome, the distin-
guished French engineer, is varnished with a composition
made up of 8 equal parts of gelatin, glycerin, and tannin,

has been on fourteen months and is in perfect condition.

o
°

Ir the total length of railroads io all countries is 146,243
Eoglish miles, as has been computed, it is not surprising
that their maintenance, together with the new construction,
takes more than half the iron production of the world. Eu-
rope has 48 per cent and America 47 per cent of the whole.

- - ————

Nor only will the repeal of the franking privilege save 8o
much, directly, to the Department, but it will lead to the
suppression of a large portion of Congressional printing,
heretofore ordered by Congress.

——d O

Tue Commissioner of Patents has granted o patent to
George C. Campbell, for putting s mixture of corn meal and
rye meal into a package, ns & new article of manufacture.

Fuaets for the Ladies,~Mrs, D, W. Torrence, New York, uses jrho
Wheeler & Wilson Lock-Stlteh Machine for her own famlily sewling, and be-
sides dolng her housework, earns more than a dollar peor day as pastime
Bee the new Improvements and Woods' Loek-Stitch Ripper,

WHERE AND HOW TO ADVERTISE,

The value of advertising is so well understood by old established busipess
firma, that & hint 1o them s unnecessary ; but to persons establishing s new
bustness, or having for sale & now article, or wishing to sell & patent, or ind
:.I:\::ul:rl:vtr 10 work 1L : upon such a class, we would {mipross the lmpors

e of advert
e .mm‘l‘:l::" The next thing to be coustdered Is the wmedium
d:;lhll- natte  discretion is to be used st first; but experience will soon
mine tha  papers having the largest clrculation among the class of
persons mor . Itkely to be tuterosted in the article for sale, will be the
d;e-wu Aud bring the quickost returns, To the mumhr.lun-r' of all kKinds
;‘o:nl":lﬂ") + 40 the vendors of any new article io the mechanical line, and
Proposals for all kinds of engineering works, we believe there ts ho

Other source from whi,
ch the sdvertiser can get as speed
¥ returns aa through
ihe advertialog columne of \ho BOENTIFIO B3

Vel AMERIOAN,
make these suggestions merely to tncreaso ouradvortising pat
ronsge, but to direct POrsons how to Increase thelr own business wE
The Screxvivio AMERIOAN han o elroalation of more than l.'.,(l.l;ruplu per

'w:" which 1y Probably greater than the comblued eireulation of all the
:'m. ulp:wnr"l‘: s Kind pubiished (u the world, ani ten tines groator than
Olher publication of (taclass, A business ;

4 man want )
mOre than Lo wee his sdvertisement 1n  printed new "paper e

culation. If 1t ts worth 9 conts por lne t He wants olr

O ndvertise ina paper of three

thousand elreulation, 1t (s wourth §2.% por i

five thousand, ne Lo advertise tu one of forty.

dissolved in 12 parts of pyroligneous acid. The varnish | 3aPre

PATENT OFFICE DECISIONS,

IMPROYVEMENT IN BILLEAND TANLES < OOLLENURR V8, ORIFFITR ~IXTRRVER .
R

e e S e o
Tuacnwn, Acting Commissioner

The docivton of the Examiner dlasolving the interference Is overruled.

INPROYEMENT IN [ARYENTERA < OHAS O, DIOKINSON ~RXTENKION,

ere an asslgnes of A patent has had It relssued, and the Inventor has
p 4
St ey e bl ofth elmded paient e et fars

ToAcuEn, deting Commiasionsr:
T 1804 Dok M E oo
I: :h oxt lo=:nn'::3.r.v' -:20' : lgle ':::?"' ll.y'.:?%... " ”mm‘ -

and relssned, the new pateat beln; t -2
P enii e, Spptcant s DbiSiued, from

o snable Lim to n'”l fo o? extension, ap|
of one half hix interest i the (nvention. He petitions
loal tto same on

» re-transf
M'E: Apnsion of the o Al patent, and bases
e ‘ful toe relsane '"n.;om:l'm withont his :‘I‘O‘ t,
m&-&m :o.v;‘;h:: taken u::tf.r:u nonta.' I this 'u“!.u
iper, & er o 3
AR migh b, P o peliioner
oI the ro-a rl 1 to Dickinson, Yowever, Farsons transfers
one undiyided half part of my entire interest {n said tavention and lotters
patent issnod therefor.” Now, the only patent in which the sssignor
A0 Interest at the time of makiog the lostramont was the relasue obained
g him, and 1t I evident, therefore, t|rom the lrrm of the
fssued

the transfer the asslgn
patent, Judge Blat
". where the ext of an old p
olared valld, bases his decislon upon the
OVOr nanen {

For it Ut orgtnatyagent s had
o al

0d to the relssue or nequired any ttln J&;ﬁﬁ«.‘" This s set
orth so ﬂlunwug a8 Lo nuthorize the conclumion that the converse moast be
;m'».m: I, 11 the Inventor by suy act of his own has sdopted the relesue,
bl' lu Ay way sesented theroto, the oxtension of the original patent would
{Buutod hatent ALAARES Ehe AcK OF wartEadar S0 rolgana vich Bis Coprovels o
-u'mu |n words could not be stronger, i S i e
n.||.l.l‘\“g':‘l0'l::0"l) 'gnlu':ong'l;‘l lgn.lthcrlflom.‘}h?’l the extonsion of the origl-
Must consequently be :t’enlnd. 2R NN (PTRI ST O SRR

DECISIONS OF THE COURTS,

United States Clrcult Court==-Southern District of
New York,

THR LOCOMOTIVE ENGINE SAVETY TRUOK COMPANY Y, THE RAILWAT

COMPANY.—~FATENT OF A. ¥. SMITH, YRERUARY 11, 1862, FOR TRUCKS YOR
LOCOMOTIVES., i

[In Equity.—Before Biatehford, Judge.—Declalon December 3, 1872.]
Brarcurorn, Judge -

This sult s 1 ded T nted to Alba F.
11, 1882, for an * Improvement In trucks for locomotives.”

The claim fs:

“ The employment, in a locomotive engine, of & truck or pilot wheels,
ntted with pendent lUnks to allow of latersl motion to the engine,
as specifed, \rhcmb{nlhe drivers of sald engine are allowed to remain cor-
rectly on the track, in consequence of the luteral motion of the truck al-
lowed for by sald pendent lnks, when running on s curve, as set forth.” *

The {ssuc 18 a8 to the novelty of the Inventlon. 1 order Lo determine thls
qn:.-uu'on. It {s necessary to cleéarly see what lnvention Is clatmed fnSmith's
patent,

e does not clalm laterally moving trucks—that is, trucks with Ilurlllg
swinging bolsters. Nor does he clalin pendent links, by themselves. La
orally moving trucks applied to raflrond cars which had at cach end one of
suel trucks, free also to swivel around & King bolt which connected the
to the truck and passed through the center of the swinging bolster, which
was the conter of the truck, were old. Tho specification so admits, But
Smith’s invention, as claimed, I8 for the use {n, and the combination with,
s locomotive engine—that is, a structure having at ita rear end, not & swly.
eling truck, bot non-nrlvounrg driving wheels, w'th axles ngitilg attached
to tge body of the engine—of a sawiveling pilot or leading truck, provided
with pendent 1inks to allow the forward part of the coglbe to move later-
ally over the truck when the truck and the driving wheels are not together
in & straight track, whereby the forward part of the engine can move on-
ward in a line tangent to a curve, while the axies of the diiving whecls are

T O ey B L eare) fo tbo radial line o the curve, because
w also me paraliel to the
the truek is made 1o swive] around the King bolt by the action of the rails

on the flanges of the truck wheels.
teut ted to Bri asad Daven L May 4,184 foran
"‘&'un-i'r‘& "d-‘;:'- s swinging polster lo & trock
on » kKing bolt, the body of the car being connected 1o the
ndulous inks, from which such body Is hung, I’lﬁfe?’ -
of the truck is |;er|mlled. independently of the body of the car, the side-
wise motion belng checked by springs (o the trock. But the
of that patent does not suggest the use of such truck M-Wm
than a car having one of such trucks at each end and two bolts. Nor
did 1t, orthe use of two of such swinging bolsters in a car, .ngsa,m
1842 to 1562, the combination of such & nrtngi:ﬁ bolster truck with a loco-
motive engine, Yor the purpose set forth in Smith’s specification. *
The oely n(herFNfJollug fnvention brought up to affect the novelty of
on 18

o, th, February

ki

the Smith invent the patent granted to Levl 11, A 4, 15057, for
lne" llllp‘:)"".“l;enl in lmckr?or locomotives.” Blesell's mm‘uhon up-
der the forward part of & locomotive engine. Tt has & provision

dn:?ned
1o allow & latera) motion of the truck independently of the motion the
y of 1:0 engine, and & provision (o cause the forward part of the engine
to mount up an tncline toward the outer side, lu & curve, and thus cneck
the sidewise movement, and to descend by .;:S““ to the normal
tion on resuming the stralght track, The & fication of Blssell's patent
says that the object of his lnvention is  to retaln the truck with the
always at right angles to the rall, whether ou & stralght or curved track,
vent the truck swinging around on {is center pin in case of
with any obstruction, and to make the curvature of the rall the
turniog the truck, 80 that the axies are paraliel to the radial
given carve, in which position they are retained irmly antil the
of the track Y The specification then s out
nes on carves wih the
dewise sliiding motion on the ratl,
forced in a line deflected from
bearing of

i

§
F

of

il

truck, resulting in & “ constant
sequence of the dri

of & eylindrical § rolling motion, and in a constant
truck to the outer side of the curve, aud ta the of the
o e ek suiivalt Arouad o% Ith Ceater pia.™ =

when the trac aroun .

It i apparent that the truck in Blsscll's locomotive has no swiveling
tion around Its cenm or king bolt—that s, around the center pinin
center of the truck coanects the truck with the eagine.
prossly states that such coniter pin loses 1ts character as a ceater ofm
and becomes siraply & draft block or pin, and that the center of motion
tho truck—that Is, (ts ouly conter of motion—is thrown back to the poloth
outslde of the truck. *

0 the engine of Smith the traok wheels and tho drivers can at all times
when the engine 1s on o curye, and whon (6 1s leaving o curve, and when
I passing from a curve (n onoe direction to a curve in another direction
tako lhoﬁ' proper positions, respectively, without either being controll
orinterforod with by the other, Tho reaion for this 1s that the truck in the
Smith engine has o swiveling motion ita King bolt, ~nd also admits o
the swinglng motion across the track of the engloe over the truck or the
"{‘;‘ﬁk un n'r m‘c on, luo.d N‘ ‘i:"('f o‘[hhui';o .m:‘lco‘:l th
o or motion interfered wit ¢ other the sa

Hanoll's onglne, and the position of the drivers would at times control the
position of the axles of the truck wheols. But with Swmith's arrangemen
ho track alone controls the position of the axles of the truck wheels, and
therefore they assume thelr correct position on any or
curved, and on any form of curve, and whother the drivers Arcon u straight
track with the truck wheels, or on the same curve with the truck whaeels

:

§ 35k

4

X~

S5a

or on A stralght track while the truck wheols are on & curve, or on & curve
whilo thi truck wheels are on a stralght track, or oo oue curve while m
truck wheels aro on a different curve. This is s result not attained in
sell’s engine, snd It results from the (act that the & ta and

of operation of the two structures are differont. truck wheels \n
Smith's englne are never twisted on the track, and the fon of the lon:
gitudinal center line of the engino does not aifect the poaition of

:
:

It results from these considerations that, In the engine &8 &

Smith arrangement of truck 18 Dot merely ah oguivalent for ‘the Biasell ar-
rangement of truck, bocause, when the former is substituted the Iattor,
the resulting strocture has & differont mode of operation, ueos re-
sults which the other structure cannot uoe. The lm looked at
18 the comblned and mutual action of the drivers and the whoels, for
that was the problem which both Blssell aud Smith were 10 solve,
Smith's clatm '- substantially a claim (o the combination, e drive

of & truck arranged as he describes, allowing of the lateml motion descr!

and soouring tho pmp«r&mdllon of the drivers on the traek ob curves, That
combination ts not found in Bisscll's ongine.

It needs no argument Lo show, In view of the fo consldorations,
that thure was .l':.“m.bk novelliln the combination which smith made
10 s engine, althongh the truck which he emplo fore, as the
Kippleand Ballock truck. The combination prm! » tew mode of operss
tion nnld nc;'- lr.--mlllu l‘l'lnlhe i‘ﬁ‘éfﬂn‘.‘.‘ who hmuh‘thn truc u‘v:-.
spocts Itwelf, tn swiveling an nt operates In
-:mr way It did In the car which had two of such tnm. o

[leeree with costa Lo the plalntifis,

Neller & Hiake, for compininant,

€. A, Seward, for defendant,

NEW BOOKS AND PUBLICATIONS,
T YALE NAUGHT-ICAL ALMANAC von 1878, C. C. Chat.
field & Co, 460 Chapel Street, Now Haven, Conn, Price
45 conts,

An amusiug lttle pamphlet, something aftor the “Josh Bilugs* Alminax
stylo, lllustrated with humorous sketehos of stadeut ifo at Yale, Graduates
and undorgraduntos of that venerable tnatitution will doubtios find the
book of sspecial lnterest and entertalnmont,
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American and Jmlgu Patents.

Condonsed Milk Can Holder,
Tobert J. Tauner, Lake View, N. J.—This tavention consists of & new ar-
tiele of manniacture, which it 4 mug or cup sdspted to hold the small tia
oans of condensed MUK weed on the table, the object belng to provide means
for ustng the sald mIlk cans on the table without exposing thelr unsightll
mass, 1L having & neat oxternal niab.

Impraved Cottan Seed Planter.

Franels B, Mabensham, Ol Chiured, Va~This tavention has for s object
10 furnish an tmproved maching for planting cotton seed.  The frawe of
the machine coMsts of two long slde bars conneeted near their ends by
two short croms bars. The axie revolves i bearings attached to the side
Dars, 10 the ends of which are attachod the wheels 20 &% to carry the said
axle with thess In thelr revolstion. The seed hopper s placed just
1n front of 1he axle and ts hlaged at 1ts forwand slde to the frame by suita-
Wle means, The hopper Is held to position by a spring, the elasticlly of
whiah allows (e hopper to bo shaken 1o shake down tho weed. 1o the con-
ter of the axle s pecured a plate with three or more arms.  Upon the vuter
ohds of the srins of the plate aro formed saw teoth. As the machine Is
drawn forwant the araed plate is revolvod,and as ita arma euter the hopper,
Blogks upon tiem atrike an luolined plate sttached to the taner surfaco of
e rodr sido of sald hopper and depross sald rear sldo.  As the blooks slip
from the tnciines the elastiolty of the spring ratsoa the hopper with a jerk,
shaking down the seod. As (he arms of the plate move down through the
hopper, the saw tooth draw out & quantity of theseod, To the center of tho
front cross plece of the frame ta adjostably attached an openingplow for
opening s deapor or klinllowor furrow to rocelve the seed,

Tmproved Head Block tor Saw Mills,

Oharles Leddol, Morristown, N, J.—In this improved log setting apparatus
there Is & long toothed rack on the back slde of the log beam, paraliel with
1t and movable fn the dirvetion of (s length, This rack gearsat each head
Dlock %o that By 1ts movement the log beam will be moved forward or back
alike on a1l the head blooks, The plulon slaft at the head of the carrlage
rises an high or higher than the hight of the largest Joge, and has & ratohet
whoel on His upper end, with which wheel lea pawl lever and other mechan-
Aain, for sotunilog the lever from thoe sawyer's posttion In front of the saw,
and to p f the back p of the log from turning the matchot wheel,
all belng arranged so that the aforesald wheel may be worked by the sawyer
10 set tae Jog and shift the log beam dack for a new Jog. Thelnvontion also
comprises 3 kuee for setilog out the log to saw tapering stuff, worked inde-
pendent of the aforesald apparatus, which s for setting the log to be sawed
1nto stafl with paraliel sides. The device also comprises & novel arrange-
ment of & scale and Movable polnter to show the distance of the dogs from
the saw and gulde the operator lu setting the log.

Improved Reel Rake for Harvester.

Munson K. Chureh, Stamford, Canada.~This invention has for its object
1o farnlsh an automatie trip for opening the gate or operating the lever
1hat controls the rake of & harvester, and which s so constructed that it
an be set 10 open the gate each time, At every second, third, fourth, Afth,
or sixth time 5 rake passos the tadble.

Improved Orgnn Case.

George Woods, Cambridgeport, Mass., ami¥nor to himself and George P,
Carter, of same place.—~Thls Invention consists, first, (o & construction of
the front projection of the organ, calctlated to expose the Xeys and stops
very prominently to view, when scen from (he ends, theredy greatly io-
creasing the heauty of the fastrament. This construction is also designed
to dispense with the projecting front. Thoe invention conalsts, secondly, in
A novel construction of the™ Key slip * or fret work plece In front of the
Kays, also of the ledge or projection below, whereby the sald “key slip” and
Jedge are extended around the corners 0 33 to show the aforesald end
vigws (o a manner to lend additional features of beauty to the {nstrument;
and, thirdly, in o construction of the fall or cover whereby it Is adapted to
the peeuliaritios of the organ front aboye mentfoned,

Tmproved Cottaon Press.

John T. Willlams, Dlakely, Ga.—This | tion Is an (mpro in the
class of cotton presses whereln two followers are simultaneously operated
in oppoalte directions by means of toggle levers, When the windlass is
turned by hand orotherwise, a pin will be moved with the band forward or
backward, according to the direction of rotation of the windlass. When
the pio 18 moved backwand—that 15, away from the pross—it will cause the
toggie levers to be vibrated 80 as to foree the followers together, and com-
press the contents of the press,  When the pin I moved toward the press it
will cause the toggles to drw the followers apart to allow the removal of
the bale and the tnsertion Into the press of fresh materisl to be pressed.

New Comblued Wuter nod Liguor Cooler.

Willfam A. Jones, Erle, Ma.~This Invention has for its object to furnish
an improved cooler which shall be so constructed as to enable lquors to be
cooled by the same loe that cools the water. The body of the cooler, in
which the water and lce are placed, is made with double walls, the space be-
twoen sald wallsbeing filled with suitable non-conducting sub The
body of the cooler Is provided with a faucet, through which the feo water is
drawn out, as required. In the cover are formed holes leading Into sockets,
the upper ends of which are attachod to the cover, and which are made of
such nlength that thelr olosod 1ower ends will not touch the bottom of the
cooler, 50 that there may be a space for oo water botween. In the bottoms
of the sockels are placed colled springs, upon the upper ends of which rest
the botties that contaln the lfquors to be cooled. To the cover, sround the
holes in whieh the bottles are placed, are secured rubber rings, no us to it
anugly upon sald bottles, and prevent the entrance of warmair into sald
socketa,

0
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Improved Breech Loading Fire Arm,

Francols Gueury, Parls, France, asulgnor of one half his right to Ernest
Dubols, of same place.~This lavention relates moro oapocially to that class
of breech Toading fire arms iu which the breech 1 olosed by a bolt, which has
# Mliding movement In the line of the barrel for opening and closlng the
broech, and & movement about its axis for the purpose of locking or unlock-
Ingit, The lavention conslats tn tho provision of an arched shiold or cover
Which 18 susceptible of belng tarned lnterally by the axial moyement of the
breech bolt for uncoveriog the breech rocelver, in which position it is re-
talned when (he breect bolt s drawn back,and agaln returned to Its normal
Position by & reverse movement of the bolt when the breech (s belng closed.

L A Tmproved Grate Bars,
 Jdames A, Sinelatr, Bridgeport, Obfo.~The Inyention consiats in pivotiog
; Sn md of each bar to a vibratory oross ploce, while the other end slfdes
loosely in grooves of another cross plece, The objeot and effect of this mode
‘MWOM I8 to allow convenfent room for the expansion
%"""’“‘.ﬂ 10 the bars themselyes, and to afford facressed fcllity In
- matntalatug the tnteratioon eloar of all dopostt,

~ Improved Lubricating Compound.
T Hutehtason, Rupire lron Works, Ky.—The object of this fnven.
furnish s sninpound for lubrieating car axles andsimilar frictionul
rtaces, whioh shall prevent the friotion and hoating of axles snd boxes,
ww&m wiion appilod. 1t conatuts of tallow and minoral
i “wnd burat untll the mare yolatile or Hght portion haa bosn
ned and all watery particlos vaporised and expelled, sud the melted
or ofl s reduced 1o the required conslatency, It 1a then allowed (o
: semd-Buid, when pulvortaed sulphur, pulverized plum.
£, ¢ | eharcoal and bydrated e are added. The composition s
ed by gr when |1 1s ready for use,

I

relates to s new and useful
the furnaoes of locomotive steam botlers : and conststs (n
" g Atmospherte alr (o tho fro box, An aroh
of the fire box, and extends back toward the fire
_“‘Q_.mmﬁmn of the aroh belng Just
lon. The doors or Apertares are placed just balow the
o6 the adimitied alr and forves It 1o mingle with the

s products of combustion.

ITmproved Manger for Horses,

Joseph O, Miggins, Millstone, N. J.~The object of this invention is 1o 8o
coustruet s manger for horses that the horse will be provented from Wting
or gnawiog It and from whst Ia known among horsemen as “‘erfbbing" and
1L conslsla In plvots or jJournals tn the ends of the manger by which the
manger s supported abd on whilch It freely turne.

Tmproved Chill for Casting Smoothing Irons

James F, Bless, Nowark, N, J. amignor 1o himself and Robert Drake, of
same place.~This Invention relates to & new form of mold for casting a
smoothing fron I, with the object of obtalatng u chllled surface for the
etitlre fron. The laventor obtalns the desired result by making the mold
Jointed and spplying the hage st one end, 20 (hat [ can be freely opened to
relosse the fron and handle when finlihed. The Invention also consists In
providing the mold with & certaln advantagoous form of handle, which
relleves the hinge from straln during expansian,

Tmproved Clgar Tuck Cutters.

Le Grand Seholield, Providence, IL L, assignor to Natioosl Clgsr Machine
Company, New York city,~This Invention consists of a machine for asto
matieally feeding, adjusting, cuttiog, sod discharging clgars, In which the
clgnes are placed on an ntormittingly acting ondless carrier, and deliverad
by it Into or upon & eutting bed, when a plunger pushes them along the
right distance for presenting the “tuck ' ends to s palr of cutters, which
cut off the sald ond, and there o discharger ojects them from the bed, the
anld discharger ot the same tme opening & discharge passage by ralsing o
movable xlde of the bed, ured to prevent the olgars from bounding off when
falllog upon sulid bed, snd closlng It agaln ready for the next,

Improvement In Producing Chlorine,
Louls Kmile Anbertin, Paris, Prance,~This Invention relates toanew pro
conn for producing ehlorine by osusiog s mixture of afe und gaseous or Hguid
ydroohlorie neld to pass over sesquioxide of chrome, heated, by preferonce,
oabtemperature of about 600° Fahrenhelt,

Tmproved Truck for Movieg " Bulldings.

Willlam E. Walker, Alblon, Towa,~Two broad truck wheels are fixed on
thonxle with aspuce butweon them, which admits the sand board, This
sand board rises up to the surface of the whools, and the board bolster rests
thereon. Tho upper end of the king bolt projects above the bolster and
plate, and Is s little tapering, and (s Intended to onter the undor sido of the
sl of the bullding to be moved, The regulating arms are attached to each
endof the bolstor, to which they are firmly secured by (ron steaps, Stay
braces are so attached and conuectod with the axie and sand board that the
bolster may be turnod to the right or left, as may be desired, to vary the di-
rection of the bullding. By means of holes In the bolater, the bolster may
be attached to the sill of the bullding by screws. The truck willrunon s
track, lald for the purpose, of planks or timber. Chalns are sttached to the
ends of the axle, or to the Mineh plns and to the regulating arms when the
e of motion is stralght. When It is necessary to turn ln either direction
one of the chalng s lot out and the other one s taken up, »o that the bolster
is held stationary inany desired position. Four, more or Jess, of these
trucks areplaced under the ballding to be moved.

Improved Machine for Making Baskets.

James Moore and Samuel W. Day, Oak Creek, Wis.—~This invention has
for its object to furnish an improved machine for use In making splint mar.
ket baskets, lanndry baskets, ete., for turning up the sides and putting on
the hoops, enabling the baskets to be made rapldly. The Invention consiats
16 the table upon which the woven splints of which the basket Is to be made
are lald, and which should bo of the slze required for the basket, 5o that the
sald woven splints may do cut off 1o the desired size before the sides are
turned up. The woven splints are secured (0 the “able by a form which s
made of the exact shape and slze of the bottom of the basket. To the cen.
ter of the form s secured A bar xo arranged that {t will always move upand
down in & vertical line. The upper end of the bar is plvoted to a lover, to
the free end of which (s attached a cord that supportes welght saficlently
large to raise the form away from the table when the leveris unlocked for
convenience In removing the basket. The lever is locked to hold the form
down firmly upon the woven splints by a bar to rest upon the sald lover and
prows {t down. The sides of tho basket are tarned up over the edges of the
form, and are held in place by flaps hinged to the table. A form, which
slides up and down upon the bar, Is made of such A shape and size as to Nt
{nto the mouth of the basket. The form Is bound with aunfron hoop,and
around it is plaged the fnner hoop of the basket. After the corners of the
baskot have been woven, and the form and Inner hoop lowered into place,
the outer hoop I8 placed sronnd the h of the basket, and is din

twproved Kohtting Muckine,

Hugo Ounther, Now York city, ssslgnor (o Rimssif and Charies Lupprisn,
of snme place.~In this machine the needie bed In vxtended downward, and
Alno Lhe grooves n Ahe seme, for the reception of an sdditional wartos of
needies, which are pusher or setter needles ooly, for pushing the 1ateh
needles up, the downwand motion of the latter belng prodaced by wing
cams directly moving the same tn the ordinary manner. The Invention cos-
lats, 8180, 16 & new arratigement of cams Is the lock of the slide or carrisge
of the knitting machine, in which arrsngement tha npper or wing cams are
set 44 nagal 10 move the lateh noedios downward while 1o the lower part of
the loek. The V ahaped driving or ralsing cam 1o sat further down thas
usnal, 18 order to apply Lo sod operste the sottiog nendies, and mot 1o the
tateh noedies. This will, of conrse, sllow power to be sppiied to the setting
needlon, #o tLat, when ralsed, they will move the lateh needies, The latter
will thereby be greatly protected, and If aoy injury (# done by the clevating
eam 11 1 0aly dons Lo the sstting noedies, which are lnesponsd sod esslly
replaced

Improvement in the Extract of Yacea.

Louts G. Fellner, Las Vegas, New Mexico ~This lnvention hes for 1ta ob
Jeet to furnish yueceatln or extract of yuces root, s prepared and pot op
that It will be proteeted from molsture, snd may be put into market &8 an
articie of commerce ; and It consiets 1o yoces reot ground, steoped Ia wa-
ter, and pressed. The Hguid thos obtained fs ovagorsted (o the proper oos.
sistence, and then molded in forms, Yucestin eleans the skin, halr, wool,
and other anfmal sibstances from foreign matters without destroying thelr
softness. Samples, neatly prepared by Dr. Fellper, have been sent to this
office, sud from what he says of his exiract It soems to have pecaliarly
Rood properties.

Improved Pednl Attnchment for Pianos,

Ctarles W. Hold, Jr,, and Alphonso M. Baogh, Drooklyn, N. ¥.~Thix In-
vention consiats of n vertical bar adjustably attached to the pedal frame,
with a vertically adjustable foot rest supported on it, having peda's spon It
and rods extending from the pedals down upon the ordinary pedals through
sultable galdes, and having certaln controlling springs, all constituting &
very simpla snd eMclent attachment, to enable children to wark the pedals
and w0 contrived ax not to fnterfers with the working of them by adults
without the attaclment,

Improved Die for Capping Serews.

George W. Driges, of New Havon, Cono.~This invention has for its object
to furnish an tmproved die for capping screws, By suitable construetion
shonld the edge of the elrcle plece be battered or worn, It may be turned,
and, should the lot in the screw head not be exactly true, the sald elrele
plece can adjust itself to sald slot. By this construction, sleo, a spring will
allow the guide arcircle plece to yleld and be foreed down luto the rest
should the slot 1n the screw head be shallow, or otherwise defective or
wanting, #o that no part of the die need be broken.

Improved Scroll Saw.

Frank H. Hardeabergh, Hawley, Pean.—The lavention relates to s new
coustruction of saw blade for use In scroll sswing sad other flne work, and
consisia in fllng s doudle set of teeth on the catting edge of the saw by s
serfes of obligue Incislons in opposite directions, whereby the saw (s made
more effective, snd whereby It can be sharpened on an ordisary grisdstone
In the same way as other edge tools are sharpened,

Improved Wheel for Vehicles.

Hiram Kellogg, Floyd, lows,~The tavention conalsts (o secariog the lnner
ends of the spokes (o tubalar project! of riogs that are sdjustable on the
hub, 20 that safd rings can De set closer together on the bab the more the
felloe Is exponded, and the spokes placed more In line with the rim, to b
adapted o thc larger dlameter of the wheel.

Improved Exhanust Valve for Air Brakes.

Willlam Riley, Terre Haute, Ind., assignor of one balf his vight to Charles
R. Peddle, of same place.—This Invention has for its object to fornish an
improved valve, designed especially for the escape of alr or steam from the
brake cylinders uposn rallroad cars, to allow the alr or steam 1o escape In-
stantly sad simultancously from the cylinders of all the cars. By suitable
construction, when the engineer admits the alr or steam It presses open the
ingress valve, and passes into the cylinders, and at the ssme time holds the
exhapst valve firmly (o Its seat. When the engloecr lets off the air or steam
from the falet pipes, the pressure In sald pipes will be fustantiy reduced,
and the expansion of the alr or steam within the cylinders forces open the
exhaust valve and allows the sald alr orsteam to escape (nto the alr through

place by the clamps, one log of which is foserted ina hole in the form, and
{0 8 serew hole Lo the end of {ty other leg I inserted & hand scrow, which Is
screwed agalnst the sald outer hoop. The outer and inner hoops are then
secured to each other and to the body of the basket by nails driven in
through the onter hoop, which are clinched by belng driven against the
{ron band of the form.

New Machine for Chnmferiog and Crozing Darrel Staves.

Joel W. Jones, Middleport, Oblo.~This Invention conalsts lu certaln lm-
proy upon hi for crozing barrel ataves. The machine Is coms
posed of the end cutting saws, ciamfering cutter hoads, and grooving saws |
also of stationary curved beds on which the staves aro hold and carried dur-
Ing the operation by projecting plos on rotary feed diaks; and also of a vi-
brating fecd dash, which places the staves npon the ourved bed (o the re-
quisite order. Tho grooving saws cut a square croxing, which will be adapt.
od to receive the full edge of the barrel head and lnsure greater Armooss
and darabllity of the barrel,

Improved Wheel Plow.

Harlow M. Freeman, John Lowe, and John F. Stovens, Lathrop, Mo
This lnvention has for its objoct to farnish an Improved wheel plow, slm-
ple In construation, convenlent In use, easily controlled, and effective in
operation. The wheols revolve npon the journals of the axle and the one
that Is to run (o the furrow (s made slightly larger than the other., The axle
{s made doop ; the Journals are so arranged that the frame work, when the
machine Isat work, may run lavel.  The axle frame conslsts of bars which
form a rigld frame, rigldly attached to the tongue. ‘The plow beams are
carved downwiard, upward, and downward, snd to thelr rear ends areat-
tached the plows. The arms of the U shapod guide bars are slotted longitu-
dinally, 50 that the plow beams may have s freo vertieal movement while
bolng held agalnst any Iateral mov By this constronction the plow
can be ratsed from the ground by operating elther a foot lever, or 4 hand
lever,or both, When the plows are fully ralsed & bent lever locks (teelf
and thus bolds the plows ralsed, (n which case, by moving the foot lever
slightly with the foot, the plows will drop to the ground. Sultable arrange-
monts enune the plows to work shallower ordespor In the gronnd,

Iwproved Horseshoo Noll Machine.

Albert D. Dlogham, Vergennes, VE—~This invention conslsts of a machine
comprising two pairs of rolls with dies and one palr of plain rolls, or it may
be hammers between the two palrs with dies, The fArst palr have grooves
of the width of the body of the natl to he formed and aultable depth for the

hlek with dopr At woltable fntervals to form tho nocesiury on.
Iargoments for the hoads, bt anly the same width as tho shanks, The sec-
ond palr are plaln and arrabged at such distance apart as not Lo alfeot the
shank, but to flat down the hesd to wome extent; and the third have
grooves of the roquisite width and depth for fAnlahing or noarly ulshing
the body with wider aod deeper shapes for the head, to complets the redue-
tlon of the blanks. These aro to be formed from a rodor bar of suftable
#lze, the blanks bhelng connected at the heads and palnts when they escape
from the rolls, to be separated and fnlahed at tho polnts by punching dies
to bo used for outting them apart and (elunning or Aulshiog the polnta at
the samo tme,

Improved Folding Chair. Bod, and Ottoman Combined,

Rugene Faul, New York clty.~Thls lnvention relates to s new folding
bedstead, which when folded together will produce an ottoman, and thero.
fora be In the most contraoted form possible, and which whea oxtendod can
Naye fts head ploos ralsod nnd Its foat pleos lowerad to form s convenient
oary cbialr, The fnvention consists tn forming the bed In throo Jolnted sec.
tona, which contaln at thelr under sidos the snpporting legs that can be
folded ander them respectively, each leg when extended bolng stiffennd by
jotnted braces that conneot It with the section to whioh It is attached, so
that s strong and relablo support will bo glyen to the badatead,

the opent By this consiruction, the alr or steam will escape instactly
from all the cylinders, withdrawing all the brakes at the same time.

Improved Balanced Slide Valve.

Thomas Beealey, Muscatine, lowa.~This Invention conststs of two valve
weats on opposite sldes of an elevation above or projection from the ordl-
nary valve seat, with a sllde valve upon ecach seat connected by pressare
bars at thelr oads, which project beyond thelr seats, by temper screws, which
adjust the valve so as to work steam tight on the seats, and so as to relieve
them of the pressure of the steamw on the valves, which (s malinly suatained
by the pressure bars,

Improved Crib Attach for Bed ds.

Edwin F. Bryan, Savannah, Ga.~This invention has for its object to fur
nlsh an lmproved attachment for bedsteads, to form a bed for a child, or to
form a table or support to recelve articles required by an lnvalid. It fs slmple
tn construction and convenient In use, belng readily detached when not
required.

Improved Seoldering Iron.

James D, Narton, St. Louls, Mo,~The object of this iavention is to tm-
prove the common tinner's solderiog tron, and to render It casy to renow or

h the coppor; and it ista Inashank which scrows [oto the cop-
per, and (o s sleeve serew which scrows to the copper, and 1o s holding nut
on the shank. Dy this arrangement a varfety of coppers may be kept on
hand and used as occaslon may require, as the copper on the shank Is
readily detachied, 50 that & new one or & different form may be put on.

Tmproved Grocers' Sample Case.

N, Darker MeCreary, Pholps Olty, Mo.—~This Inventlon relates 1o a new
box Or case 10 be used by grocers and others for containing aud displaying
splces and other goods and the prices of the same, and for protecting the
contents against Injury from atmospheric Influences, lasects, ste. The in-
vention conntats In providing the box with a sliding glass top, through which
tho contents cat be fuserted, removed, and {nspected, and tn comblulag It
with a shicld or plate near one end for indicating the price of the contents.

Tmproved Ejecting Apparatus for Bottles.

Willlam 8. Wand, New York clty.—This Invention conslsts of a stmply
contrived foroo pump, let into s perfumory or other bottle or vessel, with
ita stem or plston rod passing through the cork or stopper (n such manuer
that by suddenly pushing the rod down a small quantity of the fiuid ia the
bottle will be ejected, preferably through the piston rod made hollow for
the purpose, constituting a siinple and conventent contrivance for perfium.
lng the handkerobiof and otherarticles, and calonlated to provent the wiste
of perfume which takes place when the stopper s romoved,

Tmproved Sliding Support for Clothes Lines.

Michaol Babser, Jersey Clty, N, J.=This nveaticn relates to an lmprove.
mont (o the class of supporters for clothes line holders consisting of & slot
tod bar provided with one or more pulloys, the same belog (o practioe so
appliod that two lnes pass through the slot, The Imprayement conslsts in
sdapting the support by dividing or cutting through one of the sides to
form a spring, whereby It can be pressed (nward,

Improved Flutiug Machine,

David R, Sanadors, Houston, Toxns.~This tovention relates 10 & machine
for futing or crimping articlos of ladies’ apparel; and copsiets, walnly, ic
A gage which Ls attached to the bed plece, by means of which the widih ot
the finted part s regulated. By the use of the gage the Autes In the artiole
are made to terminate (na stralght lue, sod the futed part may be lovated
whorever it may bo desired, The articlo to be futed may bo spread ovoer the
bed, and the gage adjusted thoreon to govern the position of the roller,

Plow.

John Love, Cassata, Texas—~This taveation conststs {a We mode of apply.
lug sevoral plow [rons to the same plow frame, 50 that they may be conve «

1y A and ad) d rolatively to each other.




d manufacturer of
with $1000 Capltal, to
Rowe Jr., Manafield, Oblo,
Wanted—The address of the manufacturer
olm% Eaw Sharponerv. . Kyle, Taskegoo, Ala.
h&n:'rs "‘R»“l&’ ':go rl‘ho
3 e, or Wo n Roy-
::.n %mmmulmnl Row, Boston, Mass.
The Amnnn Society, Homestond Post Offico,
JTown Co,, lowa, generally caltivates from four to five
i acres of grain. Tho Boclety I In want of a
. of horse forks, capablo of nolding the straw In
1 unloading, snd stacking, Manufacturers of
forks will ploase adidross 4a above,
Buy Gear's Improved Wonderful Paneling
Machine, Boston, Mass,

Wanted—To negotiate with parties to man.
ufacture & Patent Sash Balance and a Combined Bind
and ghutter Fa \ both posed of oast metals and

“springs, Epocinoations sent npon applioation, and modols
furnished to the contracting party, Address H.D, Chanee
& Son, Llewellyn, Pa,

J.R.Abbe, Manchester, N H., sclls Bolt Vises,

S Dbeantifully illustrated cir-
enl?r :!d :::»"2‘: n[“::no:‘ll‘ly mh). with traction Hay
Teddor Attschiment, to C. La Dow, 80, Galway, h;‘
kept tight and free from
Mglt:l‘g? \ cl?::;:on‘c mpmged Packing, 84 Ollver
Strect, Boston, Mass, Send for cirenlars, &o.

Circulnr Saw Mills,with Lane’s Patent Sots;
more than 140 In operation. Send for deseriptive pam.
Mot and price lst. Yane, Pitkin & Brock, Montpe
Jor, Vermont,

We wish to correspond with some party who

derglands dleaching snd refining oile. Any one who
¢an dleach a dark, mixed ofl, #0 an to make it a clearmer-
ehantable article,will be well pald for doing It, or for the

P ples sont on application to Lock Box 18
Pawtucket, B, L.

To Purchase—A large amount of Second
Hand Machlnery. Any partles having Engine Lathes,
Tron Planers, Drills, &0, {n large numbers, who wish to
dispose of them cheap for cash, will find & purchaser on
application to W. A. James, Roche & Spencer, 2i8 South
Cana) Street, Chicago, 11l

For 8.10,12 & 15 horse Steam Engines, with
Link, cut-off, and reversing motion, address, for circular,
E. West, Lockpors, N. ¥,

Tree Praners and Saw Mill Tools, improve-
ments. Send for cironlars, G.A.Prescott Sandy Hill, N.Y.

Grindstones, founded 1810—Mitchell, Phila,

Locomotive builders’ grindstones, of suita-
ble grit and all sizes. J. E, Mitehell, Philadelphia,

A complete set of the SCTENTIFIC AMERICAN
for Sale—{1 volumos, 1845 to 1578, Also, 2 volumes—from
volume 2, 1546, to volume 18, 1869, All neatly bound.
D. J.Colton, 5 Walnut Street, Newark, N. J.

Five different sizes of Gatling Guns are now
manufsctured at Colt's Armory, Hartford, Conn. The
larger sizes have s range of over two miles. These arms
are indispensable in modern warfare.

The Berryman Manuf. Co. make a specialty
of the economy and safety In working Steam Boflers. 1.
B. Davis & Co., Hartford, Conn.

Indispensable to every Manufacturer and
Machinists—Boston Journal of Commerce ; send for s
specimen copy. $3per year,

Carpenters—For Sale, a Sash Factory, run
by water power, at s lumber landing, with a profitable
yun of trade. For particulars, address P. 0. Box No. 2,

*Chariestown, Jefferson County, West Virginia,

ining, Wrecking, Pumping, Drainage, or
lrﬂ?%mm. lor-leorrtgx. ’ Mvcn;egmau.
‘Andrew’s Patent, inside page.

Needle and Clock Machinery of every de-
meription of the most Improved Styles. Hendey Bro's,
Wolcottville, Ct.

Steam Boiler and Pipe Covering—Economy,
Safety, and Durabllity, Saves from ten to twenty per
cent. Chalmers Spence Company, foot East th St., New

- York—1312 N, 24 8t., St. Louls, Mo,

For best Presses, Dies and Fruit Can Tools
Miise & Williams, 115 to 120 Plymoath St., Brooklyn, N.Y.

A Superior Printing Telegraph Instrument
(thie Belden Patent), for private ln‘ﬁhc'm Hoes—awarded
the First Premium (s Siiver Medal) at Clucinnat! Expo-
Mition, 1872, for “ Best Telegraph Instrament for private
use “'—is offered {or sale by the Mercht’s Mg and Con
struction Co., 9 Broad St., New York. P. 0. Box 6365,

Iron Roofing. Seott & Co,, Cincinnati, Ohio,

Shafting and Pulleysa lzcdnlt
ders filled on &% good terins as farge. l;
New Haven, Conn,

Peck’s Patent Drop Press. Milo Peck & Co.,,
New Haven, Conn.

Hydraulic Presses and Jacks, new
ond isnd. E, Lyon, 470 Grand Street, Now Yor:.n Kt

Muchinints—Price List of small Tools :
Gear Wheels for Models, Price List free; Chuckf-r :?ul

Drills, Price List free. Goodnow & Wightiman, 28 Cory.
hill, Boston, Mass.

Patent Gearing—Great Strength, Durable
Nolscless, Cheap, J. Comly, 148 Ten m‘ﬁ Bt., Willlams:
burgh, ¥. Y.

All Fruit-can Tools,Ferracute, Bridgeton N J.

listh Patent—The Proprietors of the

“ﬂ% & Clsoo Centrifuga! Pump” l(ldnmphlnl at the

recent Falrs), haviog thetr hands fall at home, will sell

Al)dr"l“::_(:r Gnl:lzBﬂﬂh. Just obtalned. A great
gland. Address fleald, 81

Co., Baldwinsville N. ¥, S o &

Buy Steam Pum y
Bouoz. vy ps and Packing of Gear,
Read the article on “ The Machinists ' now
'gﬂmw anzh;’llmlon Journal of L‘ol;mm:'cn.
elinson’s Patent Shaped Dismond ¢,
:'ﬂallud Muj:‘m::l: Holder fBr dressing em(uy 3;::;:.,
Boleutific American, July M
Io;tu.. O Nussan 61, Xew York, s
ou ean’t afford o go on cutti £
Bolts withoot & Grant m"lna. Price l;g‘nl‘l"::.n,ng
L Orocntield, Mo,

ke charge of Shops.

Small or-
Frisble & Co.,

and cheapness, » The
:ﬂ.‘mmnmm Pa,
ﬂ% D, D, Williamson, 22 Broad

ry, N, Y., or Box 18w,
w!‘ofsmln Fire Enginosaddress R. J. Gould,

SN
Iron Ore Crusher Jaws and Plates, Quarts
Btanips, &c., cast to order by Pttaburgh Steel Casting
Company. All work warranted. & o ‘A
A yard Qu Contractorn’ Ap-
pm‘f’:mlndognmmtm-lmlnuubn.
W.D. Andrews & Itro A1 Waterst.X. Y.
Alwaye right side u|‘s—1‘lm Olmsted Oller,
nlarged and imprroved, Sold everywhore. i
lit-iron Beams, ote,, see ad-
vmm!.‘d):;:‘-“%mu Tron Mills, Pittabargh, Pa.,
for Iithograph, ete.
The Berryman Heator and Rogulator for
Stoam Nollers—No one uaing Steam Hollors can nflord to
be without thom, L1, mvllclbnca. ‘ /
ra, [ will Romove and preven
Solal:nml}:’ .L'}g&l.lﬁ Boller, or make no eharge, Send for
olrenlar, Goo, W, Lord, Philadelphin, P'a.
Gnuges, for Locomotives, Steam, Vacuum,
Afr, anil Testing purposes—Timo and Automntic He-
eording Gauges—Engine Counters,ltnte Gaugesand Test
Pamps. Al Kinds fine brases work done by The Recording
Steam Gauge Company, M1 Liberty Strool, Now York,
Traction Engines and Plows,  Address W,
11, 1. Hoydriek, Chestuut Hi, Philadelphia,
Boynton's Lightning Saws,  The genuine
50 ehnllenge, Wi cut Ave times as fast as an ax, A
six foot croms cut and buok saw, $6. E. M. Boynton, K
Deeckman Street, Now York, Bole Proprictor,
Absolutely the best J)romction n%:hmt Fire
—Baboook Extingulsher, ¥. W. Farwell, Secretary, 4
Rroadway, Now York.
Steel Castings * To Pattorn,” from ten 1bs,
npward, can be forged and tempered. Addross Colllne
& Co., No, 212 Water St,, N. Y.
The Berryman Steam Trap excels all othors,
The best 18 always the cheapest, Addross L 1 Davis &
Co., Hartford, Conn.

:
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1.—Our eorrespondent, T.W. Bakewell, who
addresses s on the subject of caleulating strength of
bollers, refers to a lotter of Profossor Heury upon the
suhject., Wealso have been Informed that Sir William
Falrbairn has furnfahed alotter on the same subject.
We should ke to be able to publish these letters, as the
opinlons of those gentlemen, when correctly presented,
aro entitled to unusual consideration, and the fact of
the existence of skepticism In relation to the proposi-
tlon of our correspondent, on the part of nearly all well
known engineers, will secure for them unusual stten-
ton.

2.—S. asks how to get sulphate of nickel
and how to convert it into anickel solution ?

1.—H. J. H. asks: How can I give a bril-
llant black finish to a quantity of wire goods, such as
hatr pins ?

8.—F. C. would like to know how to temper
o steel scrow driver, that has been put in the fire by mis-
take,

4 —A_T. Y. asks: Is there any preparation
with which I can blow a bubble (similar to a sosp bubble)
strong enough to bear being knocked about the room ?
5.—D. R. W, says: Can any one tell me of
a process by which common pitch may de purified for
optical purposes, such as polishing lenses and specula ?
6.—W.N. asks for a detailed description of
the cupols furnace designed by Henry Kriger, of Berlin,
Germany, mentioned in the SCIESTIFIC AMERICAN & fow
months ago.

7—D. asks: How can I color “extract of
lemon a light yellow in manufactaring 1t? By manofac-
taring it from ofl of lemon and alcohol, and exposing it
to the light, It will fade nearly to white,

8 —T. N, says: When a bevel wheel is be-
Ing geared with wooden cogs, what method is adoptod,
when tarning off the outer ends, to find when the plteh
clrele (s of the proper dlameter ?

9—S. D. P.Jr, says: How can I make a
clhieap coloring material Lo apply to paper or board, a
sortof sizing; also » cheap varnlsh for the same? For
varnish L have used slcohol and shellae, but It 1s too
costly.

10.—H. asks if there isany way to make o
fountaln something on the principle of Hero's, w ox-
plained fn the school books on philogophy. * I wish one
to pet on a table fordecorationand Hero's will not throw
o stresm bigh enough,”

11.—8. nsks: Which is the most probably
troe and beat eatabliehed theory In regard tothe polar
attrsction, Its canses,oto? Is the fdea that the atmo-
sphere, acting as a prism, condenses all the violet Mght
Of the spectrum at the poles and thereby mugnetizes
them, at all reasonable 2

12.—C. A. 8, says: Given a cylinder of the
Internal cap y of 1,00 cuble feet: {f I force ordinary
Muminating gasinto It Lo & pressure of forty pounds to
the square Ineh, how many cuble feet of gas will it con-
tain? Inother words, (f Thad taken the gas through an
ordinary meter, how many feet would the meter have
reglatered? Can you given rule for finding the nnmber
0f feet at any pressure ?

13.—J. B. G. gays: In your issuc of Pebrunary
you answer to G. W. D.'s queéstion " will n wagon bo an
canlly drawn by a long as by o short rope” that thore 1s
nodifterence. Now suppose L receive a dray losd of
each, rope and sugar, which must be drayed up a long
il The drayman loads the sugar on the wagon, then
attaches the team Lo one end of the rope and the wagon
10 the other ; can he haal my two loads of goods st one
time? Wil get the rope and sugar hauled for the price
of hauling the sugar, According to your answor ?

14.—D. H. 8, Jr,, savs: Most of the wheat
produced hore 1s gonerlly of good quality, but contalns
connlderable wimut, Iy WIRLY casos this fnfection has
been avolded by nteoping the woed graln for 24 honrs In
A solution of blue yitriol, For elght bushels of seed
about one pound of the COppear salt Inused with enough
water to cover the graln, Aw o proventive, thissoldom
falls, Canany of your rondory Wl us how to remoye
the smelland taste of wwmut, Ly & ethod practicable
with conalderable quantitios of wheat? We bay ¢ hoard
that quickilme Is usod, s thut the best deodorizer, snd
I #0, In what proportions aud how ought It to be ap
plled? We have machinery which removes all viaible
smut,

Ampriean Boller I’mwdm-i f:;r“ %mﬁ'ﬂw

‘s Road Steamer and Steam Plow,

H. M. sayn: In viewof the fact that llgm
will preserve the original color of white paint Inside a
nouse, while [is exclusion will tarn ft & deep yollow, we
aaks you for a solution. Aunswer: The action of Hght Is
to bleach all colors which are not of fixed minersl origin,
White lead being alroady white romalns unaffected in the
Yight, but in the dark it gradoally absorbs saiphur from
coal gas or other sonrces o a room and turns black.
Zine white (8 not so readily changed [n eolor.

D. B. anks: Would the sulphuric acid in
plaster applied in any quantity liberate phospborus where
1t i combined with fron in the soll 7 ‘Whore and st what
pries oan Fresonius' * Chemioal Analyais" be had? An.
awer: Sulphurie seld in combination with iime in plaster
ecanpot liberate phosphorus, Free suiphurie acld de
composen ihosphates and (s employed for that purpose,
Wiley and Bon, Now York,aro the publishers of Johnson's
translation of Frasentus' * Chamion] Analynis'

¢ ), K ssks: What chemienls will koop
wator an near un possible to froeetng point without golng
much bolow (17 What work on chemistry would giye
me the mont instruetions on freczingand thawing ?  An.
swor: 1eo fonting 1o water Ia the only ““ohemioal” that
will koep the water as nearas possiblo to froezing, Whon
that ety the water willassume the temporature of the
room in which It {s placod. Good books on chemistry
have heon written by Towne, Barker, and Ellot and
Htorer,

J. W, B.aske: How long will hiuman hones,
the skoll for fnstance, prosorve thoelr form In the open
alr, or buried fn molst earth? Answer: The proolse
time eannot be stated. Human skolls have been found
In caves associated with the bonos of extinot antmals, In
suoh & way ax wonld Indieate an antiquity of many
thousand years, The skolls {n the catacombs of Romne
are known to be very anclent.

C. T, 8. snys: [ have a fine scale, encloged
10 glass case, What shiall T place (n the case to absorb
the molsture, Lo provent the steel parts from rusting?
Can you tell me the cheapest way of making sulphurous
gas {n Inrge quantitios, and what would be the best mian:
ner of keeping It,and how long does {t remain In fit con.
dition to use as pure gas? Would a bladder or Indla
rubber bag answer for a gage, attached to the vessol In
which the gas {8 stored, to Indicate what quantity way
always onhand? Answer: To prevent chemieal balane-
c& from rusting, puta lump of quiek Iime fn the box con-
taining the Instrument, {n a saucer, It will absorb the
moisture and finally swell up and become afr slaked; It
must then be renowed. Wo glveelsewhere a process for
the manafacture of sulphurous acld on a large scale, It
{s difficult to store It In anything but glass yessels.

P. M. asks: What is the rule for ﬂndinﬁ
the sag of a belt, passing over two pulleys, with thel

centers say 100 feot apart? The belt I to stand on the
rake, the center of the upper pulley belng 10 feet out of
plumb with the center of thelower one, The lower pulley
152 feot and the nppoer one, 4 feot dinmoeter. The belt {s of
four ply rubber, and 22 inchos wide and tightened In work-
ing order, Insome cascs it ls important that this shonld
be known, The late Inmented, long-winded Rankine,
glves the rale, but the hieroglyphics In which it {s given
aronll Greek to me, Now I havea pretty fair knowledge
of theoretical and practical geometry and arithmetie,
and Irish, English and French, but I am puzaled with
pearly everything In Rankine's works. Answer: The
rule referred to may be translated thus: Divide the
square of the distance between centers by elght times
that length of belt which would give, by Its welght, a
strain equsal to the tension on the belt, and the quotient
will be the deflection below the strafght line joining the
centers of the two surfaces carrying the belt, If our
readers desire to accomplish much in mechanies, and to
avold the troubles of our correspond they will find ft
well worth their while to devote a good share of lelsure
time to mathematics and the principles of natural phi.
losophy. They would also be better prepared thea to
appreciate the labors of Professor Rankine, who has
earped & splendia fame by pursuing just such a course.

W. H. G. is making a toy engine and boiler
and says: The size of bofler is 8x5 nches; It Is made of
tin; now would I gain anything by fixiug $ or 4 half inch
tin tubes or fues in the bottom of boller four fnchoes
long, or is a common flat bottom better? The tubesare to
be closed at one end. How would afr work, pumped into
a boller at bottom or top (In gteam space) or will It not
work at nll? How muchdoesalrexpand? Answer: The
proposed tubos will be likely to Increase the power of
the boller us thoy Increase the heating surfuce. Tubes
closed at one end are sometimes used, and where the
fire Is not foroed, do well. If the fire Ia forced, thoy are
dofeotive in not allowing free circnlation of water, In.
troduciog atr fn so small an apparatus would probably
not pay for the trouble involved. Look in a recentnume
ber of the SCIEXTIFIO AMERICAN foranswer to last ques-
tion. We hope to be able to help thousands of others
AmMONg our young readers as we have aided W, H. G.

J. MeC, says: How can I measure a coal
barge according to the government measuroment? The
barge Is 134 feet long, 24 feet wide and 5 feot doop. An.
swer: The tunnage of s barge 1s legally measured by
multiplying the length, breadth and depth together, to
obtaln the cuble feet of contents, and dividing by one
hundred 1o obtain the burden In tuns (tannage Inw of
U.8.1865; “opon vessels.') for registry, Thus, a barge
124 feet long, ¥ feot wide and 5 feet doop would registor
143'80 tuna,  Sucha barge would carry, of ** dond wolght,"
asbout 400 tonk, If loaded down to the water's adge, It
would have storago capacity for about 200 tuns of Cannel
ton conl, or for, say, 5,400 bushols,

A, B. S, soys: 1 wigh to use exhaust steam
for heating or for bolling water. Can I fmoreo the end
of exhanst pipe In water without any very groat dotri-
ment to power of engine? The length of the exhaust
pipe 18 @ feet. Apsweor: For each two feet of depth of
water, above the openlng of the exhaust pipe, the englne
will bo subjected L0 an Increase of one pound back pres
aure.

A.G. K. says: | have a boiler with 8 inch
fines, which does not make stesm ax fast as I would ke,
Do you know of any objeotion to putting in 154 or % ineh
flues between thoso that are In?  Answer: The most we-
rlous defect of the tubular boller, as frequently con-
structed, arises from thoe endeavor of the bullder to in.
oroane Its power by crowding too many tubes into 1, und
thus ehooking the clroulation of water, It ofton hap-
pons that romoviog tubos (5 found Lo Inereass the
stoaming capacity of a boller. We should doubt If the
tutroduction of additional 1% Inch or 2 luch tubes Into a
boller Atted with 8 tnch tubes would afford advantages
Commensurate with the risk, which It might produge, of

burning some of the tubes, oven If It were to slightly
Increase the steaming capacity.

JoH. P auzn : Will you lot us know if
{# nny patent method of turning an engine off from
conter withont the use of a tackle? Pleasn write wing
would bo the cost of auch & patent. Anvwer: Many do.
vices are in use, but wo know of no purchasable patany
which covers one generally adopted.

NOVELTY GLass Curren—Letters of en.
quiry for this article come to us from all directions, Wa
know nothing of 1t, ar who sells i1,

F. M. B. says: I want to know the
and surest manner of putting up long loes of
Ing correctly; also, commencing at the engine, how
to ealoulate the speed of pulloys of varfous sizes. Ma.
ehines come from the maker with & driver pulley of o
cerialn alzo, marked to run #o many revolntions permiy.
ute, 1 want to know how to ealeulate the ales of pulley
on main shaft by which the machines shall be rap, |
suppose the speed of main shaft must be known. How
ean [ And ont that? Answer: Dub off the under sides of
the heama to which the hangers are to be or
pack them up, until & stretehed cord, or Mghting slong
tholr lino, Ahown thorr to be scourately tn line. Put oy
tho hangers (n tholr places, and agaln try whother
oonter line of bearings [s o stralght and level lne, ad.
Junting any that are found out of place, Finully put np
the shafting aud set up the conplings, The best makers
un iwlvel boarings thint will adjust thomsalvos to suy
slight dovintion from line, and the couplings are made
with un eye to the same contingency, The spesd of
whafting In, to some extent, dotormined by the chnrotor
of the work delyen, For heavy work o speed of 180 ray
olutions a minute (8 common, and for Hght work the
apood rivos often to 500, or even highor. The tendency In
continually to higher speods, In connequence of the fact
that (0 allows the use of Hghter belts and pulleys, The
wlizo of deiver pulley s dotormined by multiplying the
dinmeterof the delven polley by the fraction obtalned by
Aividing the spoed of the deiviog line of shafting by that
Of the driven shafe,

W. 8. B, The nse of the common sewing
machine treadlo (s not productive of speclal iness or
dincowfort (f Intelligently used, But thore seversal forms
of Improved tresdles that are clalmed to have sdvanta-
gon, and thoy are on asle In your eity of Boston. You
will thoro aiso fAnd, doubtiess, sewing machines operated
by springs, without treadle, In this city you may pro—
¢uro sewing machines whieh ars operated by electricity.,
If you wish for deyvices not sdvertlsed In our columns,
you might fnsert o fow lines under * Business and Per-
sonal'

J. H. asks how much space there should be
between pleton and eylinder head of an engine with an
Sinch piston and 16 inch stroke. Answer: The space
between piaton and cylinder head, when the former fs at
either end of stroke, should be a5 1ittle as possfble where
cconomy (s afmed at. Ina direct acting engine of the
slze given, a clearance of one eighth {nch at the back end
and three eighths at the forward head is o fair allowance
with those whose workmanship Is first class. Ports are
made of from one tenth to one twentieth the plston ares,
belng given the greater proportional area for high specds
of pfston. Clearance, including space In steam passages
of cylinder has, {n rare cases, been reduced to 2 per cent
of the cylinder capacity. In good engines, 5 per cent
Is o nenal figure.

W. H. M. says: Is there any rule for esti-
mating the thickness of material required to be used o
constructing cylinders of certain diameters to withstand
certain pressures? Of what kind of material and how
heavy shonld a cylinder 18 inches diameter by 3 feet In
length be to wit din 1 p of 15 and ¥
p ds per square inch ively ? Does the length
effech the strength of the cylinder? How do copper and
brass compare with fron for this purpose? Would the
same cylinder withstand the same pressure externaliy >
Answer: Any work on the strength of materials will
give the desired information. We gave a list of such
works at page 106 of our current volume. A eylinder of
sheet fron, with single riveted jolnts, 18 inches in dfam-
cter and § feet long, would be made of abont No. 2 or™
{ron, measured by wire gage, if intended to bear safelya
pressure of 16 pounds, and of No. 2 or 21 for a pressure
of 24 pounds. The length does not affect the power of

ing int 1 but it does Influence greatly
the power of resisting collapse. Copper and brass cvl-
Inders, with folnts perfectly made with hard solder, haye
a strength about equal to single riveted fron cylinders,
but the jolnts are rather more {nelastic. Copper and
brass are weaker than good fron., Expending a small
tof y In dard books will often save,in
conon lke this, Iderable outlay In experl which
may have been already made with far greater aceuracy
and completeness by others. The first step to be taken,
before Ing experi 1 rescarch, {s always to
ancortain what has already been done by others,

B. says: A friend thinks the smnll steamers
plying on the Thames (England) submit to thoe useles
cont and complexity of having the wheels constructed
for vertical position of the paddies. Anawer: Some,
pot all, of the steamers alluded to have foathering pad-
dles, and galn (n speed by the adoption of that system.

T. N. asks: Will the reports of the Patent
Office, which are to be printed every month, be for sale
{n the book stores? If not, where can they be got, and
what is the price ? Answer: The publication referred 10
by our correspondent Is the Qffeial Gasetteof the Patent
Office, 1ssued weekly. It can only be obtained at the
Patent Office, Washington, D. C. Sabscription, $6 per
annpum.

F. A, S. asks: Will you tell me how 10
make * Coumarin'? It {s prépared from “aweet voroal
grass (anthozanthum odoratum) and 1y used for glving
stronger aromn 1o other Nowor oasenoes. Answer: Cut
up the herb, and macerate i hotaleohol ; stealu through
cloth, and distil off tho greater part of the apieit, The
strupy resfduo deposits, on standing, crystaly of coumas
rin, which must bo purified from fat ofl by pressure, and
then erystalllzed from hot water.

A. C.says: Enclosed Plom find specimen
of ore, of which I would ke to have the nate and yaloe.
Answer: 1t I8 not an ore, but a varloty of horabl¢nde.

G. 8. Y. sends & mineral specimen and asks
our opinion of its quality. Answer: If the article is A%
homogeneous as the fragment sent, it will undoubtedly
Prove an exeollent fireclay. But **trylng,' on o Irge
scalo, “*In the naked truth,'

L. C. M. hngrond our article on pickles, pub-
Huhed on page 148 of Volume XX VIL., ln(l)wouhl ke o
know how to make bright green plokles, free fromi aus
pleton of eopper and sulphuric neld, Ho asks for o dest
eription of tho method produced (n manufactories.
Auswer: In a plekling establishment of wide renows
the bolling 1s done In copper vessels, thickly coated lu
ternally with sllver, and a very strong maif vinogsr, pre-
pared for the purpose, Is used. The plekles are perfects
1y wholesome and pure, but they have not the bright
green color, for which many foolish people sacrifice thé

quality and gonulneness of what they eat.
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J. G.B. says: On January 2, [ sent you eight
Al rough stones, requesting you to Inform me what
they are, and thelr valne, If you bhave recelved (hem,
and No, 8 or No, Sisadtamond, | would iike tosell them,
1f you would be 20 Kind as to send them to & dlamond
dealer fn New York snd take out 820 for your trowble,
sondtige me thorest by express. Answer: J, O, Ds quarte
dlamonds are at his own disposal,

J.S.and D, P, N.say: A, B, and (', wish
10 oarry & stick of timber, 12 foet longand 12 (nelios square
Aot D are (o front with o hand spikee, and O hrings up
the rear end aAlone. Where should AL and . be under the
1o, 20 that each man will have an equal share of fhe
wolght # Answer: ¥ fect from the end of the bar op
pealte to C,

8. R, K. says: 1 haveasmall lead pipe lead
u down from & tank in the second story of uy house
nio the cellar, 1o ford the water pan of y furtisce. 1
Jower end of the pipe Is 20 wuch In conlact with ih-
nace that the water there s & good deal heated, Wil

this heated water rise, and cold water from the tank pa
down, ln the same pipe? L thix pipe does not passdown
from the tank to the furnace by a regular descent, but
runs for some distanoe horlzontally, with seversl small
rises and falls In the horleontal part, will that prevent
the elrcnlation of hot water up and cold water down, In
the same plpe? Aunswer: The elrealation of wator in
the manner deseribed cannot oecur whore the pipe un
dalates as supposed, and (n & stralght plpe of a sinall af
ameter, as wo presume this to be,such etreplation could
only take plave very slowly Indeed.
| downwand current would, we saspect, effectually prevent
the sscent of the warm water. In a large pipe leading

directly from top to dottom a circulation would undoubt
edly be Ukely to take plsce, the warm waler belng
displaced by the heavier cold water, the latter settling

Al the boltom, the former rising to the top

C. W, K. says: Imagine a body moving in |

one direction, then 1ts course to be suddenly changed

i 1905, retarning, in the same lne It proceaded In, from the
point of reversion. What I'wish to know Is whether a
A reciprooating body must necessarily stop when It ehanges

ity direction ; for Instance, a platon head (o an englue ?
Is 1t a self ovident fact that 1t must stop before return
ing, or Is the followlog reasontong cogent, and a proof to
) the contrary ? From A to B, two points of concalvable
distance apart, are projected two bodles, Cand D (one
body from each polat, towanls the other) with sufficient
g force to carry thom through the laterveuing space be-
il tween Aand 1), C welghs ten Umes as much as D, They
ll meet botween the polats, both running in the same line.
As a Datuml consequence both bodies are found near B
- as C, having the preponderance, would convey D back
ward. Now according to ihe Jaw of the Inertia of mal.
ter, C could not have stopped Intermedistely, If found
st B Then did D stop when it chsaged its direction
when met by C? Answer: It matters Hitle practically
whethor It 1s considered that a body, whose direction s
roversed, stops during an tafinitesimal space of time, or
does not stop at all. The quostion is too nearly & meta
physical one. In the case given, an Indentation would
bo produced fu the one or"the other, or both bodies, C
and D, and, s0 far as the argument s based upon natural
facts, it is not conclusive. D might be brought to a stop
while indentiog C and then take up 1ts roversed move-
ment, fisally moving backward with C. This Is one of
many cxamples, frequently presented, In which an argu-
ment Is based on false premises.

A. L. asks: Will an ordinary local telegraph
battery make platinum wirg red hot; and if so, how can
1attach 18?2 How can | mako a galvaulc battory out of
the same? The telegraph battory Is comwposed of two
glass Jars, copper, zing, and blue vitriol, Answer: Why
: not disconnect the loeal battery and try the experiment ?
1f you find that two cups won't answer, try more until
you accomplish the result,

ety

-

J. €. C. sendaa specimen of boiler seale and
aaks why 18 1s #0 hard. ' 1 had it o a bottle of ofl of yit.
riol for five hours, but It would not dlssolve. Wo use
about two hundred barrols of water per twelyo hours,
half of which Is sulphur spring and the rest surface
water, the largest portion of which runs through sewers
accumulating all Kinds of Alth (human deposits) which
makes the water In boflers foatn very badly, so much so
that the engines suck it up Aive fect and Into the cylin.
dors § but 1t docs not make the plstons pound ke sotne

, wator doos. [ have put o surfuce cocks to draw the
foam off, but they clog up withmud In two or three days.
This seale formed on the bollers before I took charge of
them, two years ago, and I have tried nearly everything
that will loosen scale, with no effect. About ulne
mwonthy ago, the frm put In a heater and flter, by
which [ can got the water 8o hot s to require a small

" stroam of cold water to condenss the steam in the feed
water, so that & Ko, 8 Cameron pump will force It Into
the bollers, There fs not much new scale formiog, but
tho o}d scalo remaliny as fast to the flue asever, Wohave
hammered a4 moch off as wo could, but the bollersare so
auflt that it s hard to use & hammer, They are four feot
o diametor, twonty-elght foet long, with 2 twelve and 2
thirteen Inch flues ln each. We blow out every two
weeks, and find the mud dram full of muod, very black
and thin, We fiter through lay packed Ught, I have
tried overything except taking the flues out of the boil-
are, and 8 steel square Hoked chaln to take scale off.
Answer: The boller tncrustation (s aulphate of llme or
wrpsum, discolored with sowmg organieo matter. Oxalate
of baryta is sometimes sold to purlfy water, but s too
axpunaive for use on alargo seale. If the water could be
fltered through alternate layors of gravel and charcoal,
1t would help., When you are obliged to use such dirty
water, the best way s to blow offiore frequently, othor
wise the deposit of gypsuw (o the Aues will become un.

managcablc.
F. L says: I have been rending the lectures
’ of Professor Tyndall 1n your valuable paper, and at very

much puzzled regarding his explanation of the comple-
mentary colors, 1 heretofore understood that the mis.
» ture of AW primary colors was the complementary of the
third. The Frofessor says that the mtxture of the yellow

[ and blue ray produces white Hght ; (f »0,1 would be very
| giad to know what 1s the uso of the red ray a2 & compo-
| ment part of the illuminating power of the sun or any
other white Hght, Answer: Professor Tyndall showed
by experiment that the yellow and blue rays of the sun

§ when combloed produced white Nght, but he expressly
H stated that the same result did not follow when yellow
i a04 blue plgments sre mixed. £ was to (llustrate this

that be fotrod

dife 4 the experiment,

O, A, B, says: ln your article on balayeing
mauhinery, on page 8 of the curreut yolume, you give a
formula, sad proceed to compute the centrifugal force
of 8 erank, welght 800 pounds, with Its centor of gravity
revolving lo o clrelo of four feet (u dlamoter, ot tho raty
of Aty revolotions per minute, Corrocting » cloros)
orror, you would have : contrifugal force = D04 81410 §)*
N ) 8 pounda, A o Hines below you say @ “\Wem
I altemptod (o offect s balanue by s plece placed opposite,

™ AL 8 donble distance, bul of ialf the welght, the counter:
- balange would haye & double centrifugal forve, and

A very moderate |

henoe, although o standiog balance would be obtalned, | bosrds, and dotted oolsthe reqatred width, If tisnot
It would not giye & runnlng balsne Lot us iry 1t l lonirablo Lo Use corner posts, cnt the ends of tho bosrds
1416 1 e : ) ) ) 3t (e dovelad) sgun
XS persea . I'. M. sayn to A, . 8., who asked for d
ala It ! ! and rat pr e : If
Wla . at e i
facured by the same condinl ¥l It repard to th 3 ’ : B : ) 5
feiva. And this ts equally true (o all cas Wy be | plasterio an By
shown (o any case by applylog the formula as above, o g plet s¢ ootk board 3 eett (he studs, Jke
| 1t misy Bo proved algebraloally In genarml 'ils conelu " ? ot two above each other, fastaned with
slon Is of course hased upon the supposition that uo [pafls “ toed (0" 6t oach end, ‘They shonld extend to
“couple™ s prodaced by what Lmay call » diagonal bal ) f (he woestharboarding 80 a4 to sllow
ance. Auswer: The areoneous galenlation hore correct: | soace for the sand to run down and Al up, The Hability
ed At the deduetions therofrom hivve beon potated out ].41 the sand to run 0ot through oraoks or warps In the
aud | par siale tof the la : it f ] Ling may be ed by tacking on o the
already b given s A ariier ' boards s . ars og
Oof the SOIEsTIro Axs N t \ f that : - 5 an | had In rolls of great )
: : fe ! o keep 1 i from
uel promy atil ha \ the Boks g
rate statemonts of the pri >
bly be oflered I. ML r ies to D. M question about a |
caky roof: Your tia roof Jeaks, probably, becasse 1t s

J. O, says: Secing, In your paper for Jann
Ary S oadrawling of a* poarpetual motion,” 1 will
prineiple different in
!1‘n||n|rm-(lv-n,w\--l.ul yoara slnce. 1 do pot belleye In
| perpatual but 1 ght 1

tate

that I made one, on the same

motion, thou could galn more

power than Lahonld use, 1 found that the power galned
In golog down one slde was used In golng up the other
side.
L uys: Here are two of yoursubsceri.
bers and three or four others 1o trouble about the veloe-
ity of falling bodles, Some would have It that large and
sial) will full through the same space In the same time,
without regard to the resistance of the clement thoy
pass through, alr or water, and they take Parker for thelr
The others admit this all, theo ally,In
Put they say that there (s difference fu passing
through the atmosphere, and more through water, in
favor of the large bodies owing to the resistance. These
last take Comatock for thelr authority. We wounld llke
tohave you settle the question, Answer: Theabatract
lawe of falling bodies have been determined with perfect
accuracy, both by experiment and by logical deduction
from known conditions. When the falling body Is unln-
fiuenced by forces othier than that of gravitation, when
falling freely as If In o perfect vacuum, the veloolty
be predicted with perfect certalnty and precision, From
tiis fact, It results that sstronomy, its caleulation belog
based upon these well establisiied principles, is an exact
sclence,and that sstronomers deternine the motion of
the heavenly bodles, calculate the perturbations pro-
duced by thelr mutual attractions, and even discover, as
did Leverrier and Adama, o new member of the solar
system whose distance Is 50 great as, desplite [ts tremens
dous maguitude, to have been previously undetected
by the telescope. In all familiar examples of the eflect
of the force of gravitation, however, we find the motion
of bodies, moving under {ta (nfluence, to be affected by
thonction of other nnd retarding forces, os the resistances
of the afr and of friction. Inany gliven case, when these
realating forces can be exactly determined, in magnitude
and direotion, the motion of the bodies can still be de-
termined preciscly, In some cases, as that in which the
alr resists the motion of a body moving with very great
voloclty, It (s diflicult, or even lmpossible, to caleulate
the resnltant motion with exsetnoss, (n tho present state
of our mathematical Knowledge., Where no reslsting
forces ocour, the veloeity of any falllng body can be deter-
mined by the following rale: Multiply the hight, in foet,
frow which the body has fallen by 6434 and extract the
siuare root of the product, The result Is the veloelty
acquired, measured In feet per second, Or, multiply the
time, In seconds, that the body ocouples in falllng by 82)
and the product gives the velooity scquired, For all
casos othor than that Just sapposed, the veloelty will bo
modified to an extent which will vary with each In.
dividunl case, Generally, [t ay bo stated that falllng
podles of cqual size but diforfng densities will fall
through aoy resisting medium with Jdifforing velocities,
o consequence of the fact that the lighter materials
offer grenter extout of surface to the reslatande of the
alr or other oppoaing fuld, and, therefore, were rotard
od to s greater extent than are the deuser substances,
Where bodies of slmilar material, but of different sizes,
are allowed to fall through a resisting medium, the
larger will fall moat rapldly for a somewhat slmilar rea.
son. Asau fllustration, o sphere of two Inches diametor
contains elght timos as much mattor as does & sphere of
the same material an toch in dimmeter, but it only has
four times as much surface, and four thmes the cross
peetion of the smallor ball, It thorefore (s loss rotarded
and will be found (o reach the Hmit of Its fall first. In
the alr this difference Is soldom poticeablo ; In the water
1t e more frequontly obsoryoed, and it is for a slmilar
reason that s large yesse! requlres less proportional steam
power than does & mnall one driven at the same speed

C 1L D, says, in answer to T, who asked
how to ¢ teuct & flaring vessel, such as a hopper: Fig
1. Draw s square a b e d, the sleo of hopper at the top
minus the desired alzo of hole 1o bo left st the bottom,
then draw the diagonal lines ¢ b ¢ d; then messure from
e the depth of hopper; from thence draw the lMue fd,

anthoricy,

Yacuum

which will give the length of corner post, To formn the
square, Fig, 2, takeo the lines o fand A (Flg. Didoaw the
dingonnd 1nes u t, whioh will glye the correat hovel for
corner post ino a. ¥l 8 1x the foll slea of hopper al
the top, Take the lepgth of Hns £ 4 (Fig, 1), the
Hoes b b, which glyes the angl which o gul the

for
ol

w0 steep that the solder runs down from, (netead of up
lap s 10 thst case the bond 1s but slight, and
remedy s a4 plantifal use of solder, ( par
apot walls with a tin trough, Inverted
length), the lnner slde
extend over th

under, the

the over you

(of convenlent
b thongh to
raof tin where it reaches up the side of
the parapot, and nall it to the Joints betweon the bricks

H.M

or flange belng do

W. sivva: nsks for aslmple method
of detecting « . The following I» about the
slmpleat e od extant, and s cafelently sccurate
Four Into & cup about 2 Inches of the coal oil to be test
ed it mateh hen falrly In & blaxe, throw It
into the o), Standard ofl (say of 130 degrees) ought o
extinguish the burning match, as would water or any
fixed of)

J. E, G, says: The best mode of analyzing

stech questions as the balance wheel controversy is to |

take the atl O would

(WO extremes )
be n perfect and true wheel and the other would be »

whine! with the rim lylog on tho shaft at opponite points |

of the ¢lreumference, which would be no balance wheel
at all, and could not be Kept in Its bearings because of
1is unegunl distribution of welght from the center,

(. B. D. says, in answer to I, & B. who
saked how to draw water 400 feet horlzontally and 60 feet
vortienlly without a ponp ; If & plpeor any sultable con-
duetor be placed horizontally with I's thickness below
the surface of the water, It will naturally a1l to the dis-
tpoe of 400 feet as required ;: at this polut & reservolr
should be sunk ¢ rely below the pipe; then at Lthe high-
est polat (60 feet) put in an old fashioned wooden pump
running its pipe down Into the reservolr The plunger
of this pump should work ata polat not to oxceed 20
feet above the reservolr, and the valve be necar
the bottom, 5o as 1o boalways below Lthe water (n the
reservolr.,

should

A, B, says, in reply to H, C, K,, who asked
for a rule for laying off wagon axles, that the gth of
the spindie should be 3i times the dlameter of the butt.
The length of the hub should be arly one and a half
times {ts diameter. The spiadie should taper just so
that the bottowm side of axle may be straight throughout
its whole leagth, when the wheel stands on a plumbd
spoke ; and every wheel should stand on a plumb spoke
whether the bottom slde of spludle Is level or not. The
product sristng from multiplying one Sftysixth by the &i-
ameter of the wheel will give you the proper amount of
diah for your whee!l; thon the spindle should taper one
inch In twelve. To lay offt wooden axles, first obtain the
dish of wheel by Inying atraight edze, C D,asainst face of

felloos; thon, at tho hub, measure back to the center of
spokes, or Lo center Hne of spokes, If they are placed
“dodging” ssat A B, 1t belng, for example, 15 lnches;
then subtract one half the thickuest of the felloe, X of
an tuoh, leaving X of an fuch os the dlsh of the whoel,
Then measure the dlameter of whoel, It belugsay 42 (noh.
es; then the length of hub, say 13 fnohes; then the (s
tance feom center of apoke or line of Koa to back end
of hub, ¢ r of large end of box
all end of front box, which,
Aok A,

then measure

haos, thi back

belng 3% yos; LB

1n this case, should t
make a K, th
from end of stick th W center of spokes to
front gnd of hab, In this case belng alx tnches, and make
polnl x, then x measure half the dlameter of el,
or 2 laches, to 1 on llnc E pithed ot
wheel or ¥ of an lnch i theo deaw line F from point Iast
obtalued through x; sald line will be perpendicular to
the face of the wheel, thus bringing the spoke on a plumb
line
to polpts o and m

#. Then on axle

o wh

stlek g

Then measare o

Now on line F measare each way from x,alx lnches
Then with compasses set at 1%
et lay off from u, the butt of spindie, and 1
m, lay off tip of spindie; thea draw Hoes O and ', which
will be the top and bottom of spludie
from x ¢ the track
other end of axle In same manuer

lach
% Inches from
Then on Hue §
A then lay off
an deseribod above.
I Hooh pio s used, sllowance must bo mnde for It on
cnd of spindle, Give as Httle gather as possible, only be
aure and glye o Nt After \he wheols are on the axle,
thoy ought Lo messure not more than halfan tnch farther
apart on bavk alde than on front, measured st therimon
o lovel Hoe with centerof axle,

Wieas you

wish,

By follow lng theso rulea
you ean mako wheols track evory thae and be sure of an
onsy running wagon, Teon axlos sy be set by the above
rulo by

uslng a oty bt edy IHh w Crow

cntda, une sot for elihior end of apindie

!
W the | Yool srticle of, G. G. Camphell

T. H. C. sayn that it P, 8, will wash lis
other, that s, pat in & bottle with water and shake It 0p 3
| then pour off the ethor after settiing, ho will find it will
Lissolve pure rubber, Perhaps he may be tryiog to dis
leedd rabbur; If so, he might as wel)

salphurie etber will dissolye pure

the

Tolea
Washie

give It up.

rubber, unwashed wil not

I, E S, says, in reply to J. W's answer on
transmiasion of motion: I saw the thing fested in (he
summer of 14, wi '

31t stated in the communl.
exception, however sew g

W. take

eation to whieh J.

may be to him

! A. O, sayn in answer to L. 1L W,, who asked
how Lo temper suall ateel wire, one sixteenth of as Inch
‘ In dlameter aud leas, and one loch long: You may follow
the mothod ln yogte for small screws, plos and nesdies,
Put them lrom plate which ¢an be heated from
‘ below, or place them |n s sheot lron drucs, Lo be turued

ap an

on s fre Uke o coffos rosster, With regard (0 the heat
| required, it necessarily differs secording to the degree of
e oring you want to fmpart (o the sleel, A yellow

temperts

in s yarfous tiota, I»
to re

buparied (o I

nals hard, a»

A FARUTY, AOr
gical Instrus

lancots, pen kulves, ele Arnticles
that are to p oas vinaticity and the bardooss of &
"pr (Beed a violet or dark blue color, snd i some

cases,

peclally when a particalar hardness Is required,
As I8 deslrable for the edges of astronomical snd physical
lnstruments, It may be proper to conduct the L mpering
Atsuch a low temperature that 6o color appears at sil.

J. F. says, in reply to M. D. K., who asked
for statistics of presses for printing cards, elreulars, ste..,
that be uses a card priating wachine that will print at
the e of 6 or hour, This s posibly true ; but our
snswer referred (o & press for all kinds of work, even
printing on the thinnest tissge P per

. COMMUNICATIONS RECEIVED,
The Editor of the SCIENTIFIO AMERICAN
| acknowledg

with much pleasure, the re

¢ipt of original papers and contributions
| upon the following subjects:

On the Correlation of Forces. By W. R. 8

On Certain Ingtances of Combustion ocen

| sioned by Saperheated Steam. By E. R. D,

On the Becrets of a Kernel. By F. R. R.

On the Creeping Railway Problem. By
(o0 12

On Fast Printing Presses, and on sn [m-

proved Galvanic Battery. By J, F.
On the Recent Boiler Explosions By T, L. L.
On the Rapture of Cy
‘l'r'* B_\ B. W.

indrical Steam Boil-

[OFFI( TAL ]‘—
of Inventions
FOR WHICH

Letters Patent of the United States
WERE GRANTED FOR THE WEEK ENDING

January 28, 1873,

AND EACH BEARING THAT DATE.
[Thoso marked (r) are relssued patents.)

Index

Animal, food cutting, R. Fanslau,
Artist’s scraper, H.J. Halght .
Bedatead fastentng, J. F.Mancha
Bonch, carpenter, J, Jones
Boller, wash, B, Lawyer.........
Boller, wash, A. Sluthour,

Doller, wash, Jeffors and Bockoven
Boot heels, burnishing, J. Beasley
Boot sole burnishing, J. W, Maloy.
Bottle stopper, D, M, Cumings......
Browing beer and ale, L. Pasteur
Brick machine, J. W, Motz ..o..ovoon
Huckle, breeching loop, J. H, McGarrah, .,
Bullet mold, revolving, J, Nradford
Buangs, machine for making, R. Doe
Buatle, T, 8. Sperry.... . waessasas
Butter printing machine, D, E, Dutrow...........
Batton, glass, A, M. Smith

Car coupling, D, Bradford

Car couplivg, W, Todd...... A

Car coupling, 8. II, Zink, .
Carconpling, Brown and Jedking. .
Carstartoer, P, Bates, Jr.
Car, atreet, W. T, Jenks. a
Car brake, rallway, J. F. Elder.

Car axlo box,J. Klnzer..........oee
Car axle box, O, Evans <
Car axle lubricator, T. R, Timby -
Car windows, dust gear for, O, C, Rife.,

. 186

Cars, plow forunloading, J. MeMuollin, .. ......o.0. 188,501
Car butfer spring, C. W, Saladee. . 13 30
Card ruck, J. J. Gmy. . oooiiiirnersrcannss I8
Carrlage, T.B. Patten : NEhetAns « AR
‘arriage wheel, ete., Fischer and Bruhn 1800

arrfage, seat for, S, W, Beach (r)......... (1)

X
!
Cart saddles, chaln for, W. B, MeUlure.
Caster, furniture, J. Parry, Shans
Uhalrfan, rocking, Nisale and Schdber)
Churn, rotary, W. MceClure..

Cigar Qllers, shaping, C. H. Palmer

.

.

.

.

(

.

!

.

lothes wringer, A. Albrecht (r)
MeDonald
Lockwood (r)
Tweady

fothes wringer, T,
ollar, ote,, W. ¥
orn coverer, J

oro aheller, A. Adama
orn aheller, J. Bankin

voler, wilk, F akes

orpse covler, K. 8, Earley
Caltivator, Colver and Priest
Mo plate, ¥. D, Tl
Digger, potato, 1L G
Door button, O, ¥, Fogelstrand
Door cheek, J. and A. Kalh
Drilling w e, . NMalsdel)
| Duster, G. M, sith

Engine, rotary, J. C. Culyer

Barrows

Engioe, rotary steam, J. B Dennett
Englne, compound steam, L, Huntoon
Englne goveronor, G. W, Clark (r)...

| Exercialng machine, O, Kolle,

| Filter, I, Huerne
Fire osoape, B, R,
Fire kindler, J
Fire arnn, revolving. O
| Flower pot, M. 1

Morrison

Y. Marks :

A. Swith
Gould

105,007,

Fuanel, O, G. Way

T T)




w*n::‘..m.& Suthertand.
Lanters, shiph, J-Ssunders. ...

Teather cutting machioe, I Crocker.
Leather dromslog mnnd. ¥. 0. 0ell.

Lock nut, WL Nichols. . VDA eared
Took, sk, 0. T, Gibwon
Locomative, trnetion, T, 8, Minnis
Loom pMokor, W. Taylor........
Lumber chute, Van Name and \\'-kuﬂnld......
Moat chopper, J. Battoy
Metal bars, broaking, W. Riohter, .

MO ehder, J. E.Sangd.. ..o
MU stones, sdjusting, A, W. Winsll .ers IO
Mortiaing maehine, L. Houston, .., ... ..o 187

Movement, mechanteal, €, W, Carr,,
Movoment, wechaty LJ. Peabody
Musle leaf turner, G. D miny
Nall soparating machine, i . Bevelander.
Nalls, ote,, selocting, A. Knowlton, . ..o
Oukuin, twistiog, L. and C, Howard

Offa), troating, A, Edwards. ... o A
Offa), treating, J. J. Storer. ... 185,550
Ore w. sher, J, M. Allenwood (£). ., 5,20
Ozone spparatas, C. H. Johnson. ... 1,2
Paper bag machine, T. Hotehkins 1.0
Pillow spreads, tramo for, P, W. Van B.nl. 115,959
Pltmen, adusting, X, C.Stlles, . ooooviiiinininnins =0

Plane for scraping, J. Jones. ... .. =
Plane edge, F.F. Banmaon
Planer, feed roll for, 8. Inman
Planter, cotton, W. E. Rhodes. ...
Planter, band, 8, 5. Stuits
Plow,J, W, Reed

Pross, giass, A M. Smlth. . .oooiiiiiiinanninnnrnns
Pross, hay and cotton, P. A, Shearer.......

Printer's 1ead easting machine, J. S, Stargls. ..., 155,584
Propellor for vessels, vibrating, D, Balubridge... 105,257
Pump handle, L. N. FIRROr. ...ooccivvniiniinmneions 195,200
Pump, steam vacoum, W, Burdon weenes 185,108
Pump, steamn vacuum, W. Burdon. .. . 135109
Pamp, steam vacaum, W. Durdon. .. . 185,20
Pump, steam vacuum, W, Burdon,, L 1520
Putnp, steam yacuom, W. Burdon... 13,202
Pamp, stesms vacoum, W. Bardon . 15208
Baflrosd ebalr, E D . Man ... .....oivviirinrnnnnn 19,20
Rallroad track, D. 8. Tothlll . ..ooniiiiiinians 195,500
Rake, borse hay, C. N. Gom...., 185,50
Rake and tedder, horee, G, L. lves. . -- 135296
< 155556
« 1552388
155,58
....... 1820
....... . 13538
. 13530
...... . 1S538
s
Sash bolder, C. Partello....... e . 15508
Sash rope fastening L. Bussell.......... . 155088
Satehel, school, H. Wallls ......... . 184

Saw swaging machine, G, A. Presco
Saw sharpener, gio, J. M. Balley..
Sawing mackine, wood, S. !‘nnck be
Sawing and splitting wood, A. G. Ib‘rr-(rom
Screw driver, F.B.Hest........cccvvvvennnnss
Screws, cast fron, T. M. Tocker. ..,
Sewing machine, G. Rebfos (fh...........
Sewing machine binder, M. J. Stoll....... oo
Sewing machine lock E. L. Gaylord. ...
Sewing mackine 1ufler, T. G. Perking
Sewing mackine tadle top, W. Wilson..,
Sewing machine cluted, J. Tisdale

Eheet metal ware, forming, M, Bray (v). - B2
Shutter fastener, N. H. Byerley...,, . 185,819

BShutter, metalllc, W. 11, Rodden. .- 180,246

Bleve, revolviog, A. E, Neat....., 185,506
Bkios, ete., machine for gralning, 155,89
Biate frame, W. F. Boucbier.............. . 185310
Splodies, bearings for, Taylor sud Prest 185,256
Spittoon, B, Mather...........covivnnn., 180,234

Stove, cookiag, M. G. Fagan..
Stove, cooking, W. A. Greene. .,

Table, troning, A, Wechinler, ,,.
Table, sell-walting, M. Stone, .,
Taoks, 010., soparating, C. W, Glidden. . ,,
Tacks, ote., motal costing, C, D, Hunt,
Tallow, purifylog, B. F. Shaw
Tan, Uquid from, L. Breval, ., ...,
Tanning hides, A, Fletschhaver, .. .......
Telegraph tnanlator, N. Hendricks. ... .
Thtisg machise, G. J. Smale, ......
Tobacco Lupper, Acxlzy and lh.nry
Trap, antmal, F. Flors, .

Trap, lnsect, M, Rigell
Truck,

Umbrells, etc., runners, (,on u‘ Holland

1.2
Valve, duplex safety, T. Harang. . ceers 520
Valve O B MeMarray. ... ers 150052
Vot tan, C. H. Masplag. .. ..........., m:m 1528

Vetdele wheel, A. L. Biackman (r)

5261
Velicle whioe), N, Palaver,.............. . 18244
Vent, 0. 8. Camp......... A R 156,20
Wegon, dumping, 7. nudlry ..... R R v 106,195
Wash bnston, waste trap for, 11 1L Cralglo.,....,. 19,200
Wobing machine, B, BOrry............ocovneeiinsn 15201
Wllhlunuuu.w », llr(mln o 188018
Washiog minehine, B. Bdgr. . o A2
Waleh, stem winding, C. A, Montandon. ver 1B
Waleh case spring, Lauroot and Menegay. ........ 18508

Stimht”u &mmmu.
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APPLICATIONS FOR EXTENSIONS,

| Ap tons have been duly Rled, and wrenow ponding
for the extonston of the following Lettors Patent. Mear
| s upon the reapoctive applications are appolinted for
the days herelnafter montioned:

SN < Warcen Cane —). Boss, April 1a, 199,

20 ~Oorrox Pass. 1L W, Rapdle  April 16, 1479
DU ~SEWINO MACHINE <. Gray, April 3, 190,

EXTENSIONS GRANTED,
2000, < PANKn's Ovex 0. O, Junnison.
2080 < lanyesren W, K. Miltor, (r) 2,200,
Q00 ~AanvEsTEn W, K. Miler,  (r) 8807,
2000 ARy Eavan, W, K. Miller, (r) 2,264,
A, - WAnyEwrEn W K. Miller. (r) 0.0,
VS ~MAnyesren W, K. Midler. (r) 330,
PO, ~OanrEr Swazren, <N, 11 Pratt

DESIGNS PATENTED,
G008, ~Moxusexr ~W. T. Cross, Kewanee, M1
000 1o £,02, ~Hroves —C. Harrla etol., Cinetonatl, O
AT Tnox Faxon <M. Kramm, Columbus, Oblo,
BT oy raxan Base —W. 1, Le Van, Phlladelphin s
A ~SNWINO Maorrss (. Rolfaw, Philadolphia, s,
087, = Covan Maxpre. <1t 1, Wardin, Phlladelphing, Pa.
6,977, ~Cookixa Srova, 11, A, Wood, Bangor, Me.,

TRADE MARKS REGISTERED,

1007, = WaiTine Parsen.—A. Beach, lows City, Towa,
LS, ~PrON N Sueans —~Christy & Hughes,Clyde,Ohlo.
LA~ ans, ~F, De Bary & Co., Now York elty,

1,110, =Srooxs, xro.—Hall, Elton & Ce,, Walllngford, Ct,
{1 = Cloans—8, Jacoby & Co,, New York olty,

L = rrrens~W, H, Knoopfel, Xew York clty.
l.ll0.—Cnnl'rl—-'l'homu.l.lumlun & Co. New York elty.

SCHEDULE OF PATENT FEEN:
On oach CAveat.. ... S 810
On ench Teade-Mark.......ooooeiairiinnesines 825
Oo Aling vach spplication fora Patent (17 years)., 815
On tsstting each original Patent.. .., 80008 esvan 20

On appeal to Examinersin-Chief
On appeal to Commissioner of Patents,
On application for Belssue, ..o

On granting the Extenslon,
On Mling o Disclalmor, .. \
On an spplieation for Dculxn (ax yourl).
On an spplication for Design (7 yeam),,
On an application for Design (14 yoars)..

JALUE OF PATENTS

And How to Obtain Them.
Practical Hints to Inventors|1

ROBABLY oo Investment of a small sum
of money briugs a greater return than the
expense Incurred 1o obtalning a patent even
when the anvention 1s but s muall one, Large
{nveations are found to pay correspondingly
well. The names of Blanchard, Morse, Bige-
low, Colt, Erlcsson, Howe, McComuick, Hoe
and others, who bave amassed (umense for-
tunes from thelr lnventions, are well known.
And there are thousands of others who have
reallzed large sums from thelr pateats.

More than FIrry TuoUsaxp luventors have avalled
themaelves of the services of Muxx & Co. during the
TWENTY-SIX years they have acted aa solicitors and
Publishers of the SCIENTIFIC AXERICAN, They stand at
the head 1o this class of business ; and thelr large corps
of amlstants, mostly selected from the rapks of the
Patent Office : men capable of rendering the best service
10 the invenator, from the experience practically obtained
while examiners in the Pateat Office : enables Muxs &
Co, to do everything sppertaining to patents BETTER
and cuxarzs than any other reliable agency.

HOWTO 3

OBTAIN I2lent.

7y letter, descriding some invention which comes to this
ofice. A positice snswer can only be had by presentiog
& complete application for a patent to the Commissioner
of Patents, Anapplication consists of a Model, Draw-
Ings, Potition, Oath, and full Specifeation. Various
official rules and formalities must also be observed. The
efforta of the Inventor to do all this business himself are
gonerally without success. After great perplexity and

This is the
closiag In-

|
|
|
|

delay, ho 18 usually glad to seek the ald of persons expe-
il d 1n patent bust and have all the work done
oversgals, The best plan {s to solicit proper advice at
the begioning. If the parties consulted are honorable
men, the invontor may safely confide his {deas to them |
they will advise whether the Improvement {s probably
patentable, and will give him all the directions needful
Lo protect his rights.

Rejectod Cnnes.
Hojected cases, or defoctive papers, remodeled for
parties who have made applications for themaelves, or
throtigh other agents. Terma moderate, Address Moxy
& Co., siating particulars.
Address

MUNN & €O,
FUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, New York,

OFFICE IN WASHINGTOX—Corner F nnd 7th
sireets, opposite Patent Office,

Advertisements,

l(.\ TES oy AUVI.!H INI\()

Buck Poge = = = o o . . §1.000 line.
Insldo Pugo = = = . . . 75 conta n line,
Engravings may Aead adeertisements at the samea rate per
Nne, by measur ement, ax tha letior- Prese.

ATENTED CHEMICAL WATER FLAME
LIME or CEMENT KILN~Fuel, any kind of oonl
or wood In ssme Kin, Wil burn purer, softer, snd cooler
vi:lr;uluu llnm"lllruln onn’ bnl Immul any nllu-r hn: yand |
w one guartal O

l'uu‘nh"p Rochester, \ \uu Apply 10O, A0F,

in another rnlnmn ndnnl went about
lown nod Nobraska l.:nlln. "o

SEE

A MANUAL

MACHINERY & MILL WORK.

DY THE LATE
WILLIAM JOINX MACQUORN RANRINE
| Professor Qv Knglneoring tn the Untyersityof Glasgow«
Wern Nusenous DiagmaMs.
One voliine, erown fvo, cloth.,... Wehesey e
D, VAN NOSTRAND,
PURLISHNR AND IMPORTER,
2 Murmy 8t. & 27 Warren 81, New York.
. Coples sont by mall, post patd, on recelpt ol_ggl.ei.

NASHVILLE

|udustrial Exposition

The Board of Managers aunounco that thelr

THIRD GRAND INDUSTRIAL EXHIBITION
WILL DE OPEN FHOM
MAY Int TO Siwst, 1873,
Under thoe ausplees of the MyouaNios' axD MANUFAC-
TURKES' ANROOIATION, Nasuvirum Hoano or Trape,
and Texyvesann HORTICULTURAL Bootery, fn Hpaclous
Buatldings, deslgned and ereeted for the purpose,
Wil be open to recelve goods

Frox Arnin st 1o 30710,

Open to the Pablle from MA Y 1st 70 81a, 1879,

The varions departments have beon greatly extended,
and will embrace the produots of the Soil, Fereasts, Mines.
Manwsacturesand Art.

Amplo faptitties for travel and transportation will bo
offored, and will, 1t In belloved, largely ineroase the un-
precedented attendanco of last yoar,

§¥ Exhibitors should make tmmediste spplication
for space.

T. R ruan,

Con, Sxo'y.

hln\vllln. Tenn.
< AW GUMMERS, Single and l)mlbln Upe
sots, Baw Tooth Swages, MIll Doy llnldura, Sidin

I‘Iuldvn Iallroad Spike Pullers, and Troe Pruners. Sen
forclredlar,  Go ALl uw.d| T, Sandy HilL NC Y.

Qlu\\’l‘lh\( 'K COLLKEGE and Hudson Riv-
1

WM, STOEKELL,
Pres'r,

er luatitute, at Cllronck N. Y. Fo bolh HOXON §

furnished roowms; lnl nlcrnn. opens
March ONZO FLACK, l'mldanl.

Iy 10 Ccnl-.—“svcr )l u His Own Paloter; or
Pl?:ll,—hl)w o Seleot and hem."* A plaib treatise
contalnlog sample card with a different actually paloted
shades and tiots, with instroctions for exterior and fnte.

rlor house dccon!lon 25 coples, bound In eloth, for §5,
s.mplc coplu, puprr cover, malled, p oll ald, 1o any ad.
dross of 10 conta by mo pub {shor, HENRY
CARE\‘ BAHtf) Box 1624, Fost Oftce, Philadelphin.

“A want long felt at last luppllvd. e Sctont(fic Am.

HE NaTroNan ENceycrLorepia will be com-
tle(ud and ready for canvassers Fob, 1. Aok
JANVASSERS WANTED, Address NATIONAL K\C\'
CLOI‘ED(A PUB. CO,, Box 544, New Yo k

What .
Next? Woncerful!!

Ealse a z
DEN, Pﬂb!llhzl’. i lucv.

00D AND IRON WORKING MACHIN-
ERY of all Kinds manufactured by T. R. BAILEY
& VAIL, Lockport, N. ¥, Ilustrated Catalogue free.

in other column, adverti t about
SEE lov.rnn uud \ehr:nkn Ll.e:‘:.n =

GENUINE CHESTER EMERY.

AMES.

EMERY ~ EMERY
OLOME.. » 3 5 PAPER.
NEST QUALITY. LOWEST FRICES,

E. V. HATGHWOUT & CO.,

23 Park Place, NEW YORK.

MERICAN ROLLED NUT & TUBE CO.,
Richmond, Va. Nauts from X in, to 8 o houo-'
ing, Tumbucklﬂ. &c., manufsctured by Ounndcr\
wotc“ Better, and thirty per cent ches! S"
others made. Sead for circolar, WM, K. TANNER, Pren

0 THE WORKING CL. \NS male or fe-

male, 00 & week gunmnlccd. l)ecllble employ-
ment at huum duy or evenlng: no gapital required ; full
instruction nnd\ulunble pac l;io of goods Lo start with,
sent froe by mall. Address, with 6 cent m!urn stamp,
M.YOUNG & C0,,16 Courtlandt Stroet, New ¥ York.

HEY PARKER )& CUN.
THe FN]{)RITE ‘ '.BREECH 0 ADEB

3

St L
_3[Ne{_xctoang§60r(sman on :u?::zm:n
&% C'AcULAR - PARKER:! BRO! coun

Largest Organ Establishment in the World

7 Extensive Factorios,

J. ESTEY & COMPANY,

Drarriesono, Vr, U 8 A,

1HE CELEBRATED

Estey Gottage Oroans

The Intest and best Improvements,

new and novel, The leading tmproverohty in Organs
were lntrodncod Drst o this ¢ -mh'lnlnnunl.
Bsranvisnen 1840,

BEND FOR ILLUSTRATED CATALOGUE.
5. P. BAUGH'S

PATENT SECTIONAL MILLS,

For Grinding Raw B Ores, Clay, Foed, Phos.
phnto Rook, qwuno nudn ’l.ﬁm nml 1uu:sh ﬁll‘;:;llllt“l:'

hila rlthl-tgl‘l.
‘W

] A\.\I I'E I\—Hmpmml lq- Agontsin Buffalo,

engo and Boston, for Mullen's Vatent lrcd

:‘n‘n‘l‘r’:l l::‘.'l-'y‘ o‘l.\e’ simplest ‘nll‘llllltl durable ever in.
et

use, Beihp ! ‘«l-"m-‘r:hs M. Oue hundred of them In

G. M. MULLEN, ¥ Dey 8i., X.Y.

Everything that Is

THE

SCIENCE RBOORD

Fon

187 3.

A Compendium of the Sclentifia Progrom snd Discove
ﬂel‘l’lf the Preceding Yoar, lllnnu':lﬂvd with Steel
Plate nnd other Engravin, M0 pages,
octavo, Prios,

'I‘Hl‘! NE.W AND SPLENDID BOOK will
d about J; 15, 1870, lneonu-ah

embrace the most Interesting Facts and Dis ovcnﬂ ln

the varfous Artsand Selences that have transp

the preceding year, exhibiting In one view the

Progress of the World in the following Dfpcmmu-

1~CPEMISTRY AND METALLURGY.— Eubracing
nocounts of .n the chief Chnm cal Dscoveries, Im-
rrowmvnu. ntroduced in the varfous
ndustrial Arts, with nnguvuu;- Improvements in
the Progesses of Working lron Hroul, Coppq.r.
Gold, Sliver, and the vnrloun Motals with en
Ings of New Pparatus, ducﬂpuuul of New A oyl
and much othur vakable ln(ormn xn

2.—-MHC TANIC ND RING. — Embracing
escriptions o hew Mechnnlc.l Processes, Inven.
unuu. Publle Works, Improvements In Steam
§| 08, Boflers, Moto lhllw-y-, Canal Navigation

Engineerin, echan neering, Civi
'" neering, mm:ffng. New Mtchnlul Inventions,
T

8—ELECTRICITY . LIGHT, HEA
ng nne Intest lmprovzmcnt- 1n Tel
h Engineering, Tmy rorcmcnu nic
Floctrk: nes, New and Uumxl Applications
ln the Arts—with engravings.
Y.—Emb ncﬂ\f \t-w and u:rnl Inven-
tlons and ‘l)ll-co;;rltu & l’ﬂ s B'rsimx?
provements in Photo Nt oW -
ments, New Machine ‘Tgw"l"mc nm‘ lu‘dgen.
lmprovements pcrtnm{ng to Textile In nnry Wear-
DK, D:ulnLColoﬂng. and the various branches of
ndu bor, with accounts of New Indus
"'rodnc ts. Animal, Vegetable, and Mineral—with en-

s~ FOTAEY AXD HORTICULTURE.—Descrintioas of
ey s Year, with vnm:r:

W W,
Cultivation, Frupags

the preceding
lcm ll"u:u in relation to

c.-mnilcvl.wux New &nd Useful Informatios ta
the branches of Agriculture, with “ouea of )ev
te. im - Ve 1 'm?"'r'r'ciﬁ' Botle, mmg
ete, o n
)luumpﬁlormuou eon Bomru'le
r Discases, Treatm: el0.~ &
c.—Rbll AL AND' ll(lbsBllOl.D KCONO .-Thehb
est Information concernlng llnlldln; terfals
provements thercon, lmprnv-' rete f
nllnn.unuug.n(m g uun...»on.
'P" paratus, Valuable information re
to F lu paration, Pn-unluon elc..hr.l
New and Valuable Ihdpe-. and s ‘mt vukly
:nln:elh'.mu ln!oma tion pertaining to
ald—wit
s.—nirnmu M .blc.\. mmnmm, ncm
—Ex!

’H—\A%‘“AL IIIBTOR\’ AND ZOOIM\’—?\: latest

discoveries (n Microsc Implements and
cen In Microscoplc lm'c-{lwn on, !-drnlllc ﬁx”
tions, Physlology, Anatom;, . ..oV

Pre-historie Man, lnlemthu Informs on nd
con-rlnrvuun lo )lummh. Birds, leptiles, Fishes,

and [os mfn

0 & 1. —\IF‘I’RO"OLOG Tl“l' RESTRIAL l’lﬂ"l(‘!
GEOGR \'.—.\muu of Interest:
ric and Temn 1 Phenom fu..Trneh wlon

dm-:orcnu. locluding descriptions of the Grest
Natlonal Park—with ‘L

l!.;—(lhOIMUY AND ML\*IM 80\’ ~The Latest and
most Intereating Geolo‘acul Inven lnllonl and m-
poru .\ocounu of New Minerals

ountln, and llemnkuble‘l'hcromcm.
ls.—As'l’nu\ IMY —ltm: 1nte Dine:
Intormation relating to the 1
unl.Aumn, \m- Sun, wl'll toporta of Astro)
Plhonom H oW Lnstrumients, ote,

W & 15 OGIADHY, NECROLOGY raphios o
distingulshed Mon ot Bcluufo vmin ateclplate an
other Portralts, Noticen \'romlm- \on_con-

nected with Arts and

with Fortralts,

R ”m, on'h

Gy ires to bc well informed conwm-

lhe Aﬂ. and Sol onl

°°vy of sml 157, It will be s moo(
toreating and ul bla Book nd should havea place

ev&y Househn'd 1 ¢

bra
YO, undoomnlx Bound. Mauy Engrav-
Bout by niadl 1o all f th t % Ipt of
tho Drice. A 1iberal 'tacount Lo v Aride ARS 10 Ca
vassors. Forsale -l -ll the principal llook-loru
MUNN & CO., PUBLISILERS,

37 Park Row, New York City.

Tur SCIENTIFIC AMERICAN will be sent one year

and one cony of SCIENCE RECORD FOR 150, oa
recelpt of o,

SCIENCE RECORD FOR 18579, uniform wilh the
lbow l‘mc [ 28

THE SELDEN DIRECT-ACTING
Steam Pump

I8 THE BEST Steams
Pamp made.

sond for Clroular
and Price Listto

A.CARR, @ C ouﬂk {!let“’

HE l’mprh tors of C. N, Gows' pitents, 14
contly isied, for mprovetnents (n Horse Hay lakos
WIRh L0 arrungo WILH & fow 10re parties (G masulacture
the beat borse take tn the au~1£|r) on ToyAlty or uihe
erwlse, Address ¥, G, BUTLER fk‘ho-l l’ullc. Vi,

“F 'l‘llOl'SA ND DOLLARS PER
o B A P BT
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Turbine Water Wheel

Is Chonp, stmple, strobg and durmble;
apon a test has ;L ded over ™ por oe nl
At full wate, anil over 3 per cent at
cight-tenths gnte

Sond for cirvular to

I, RISDON & O«
Mount Holly, New I-ruv A

URDON IRON WORKS —Manufac turers

of I'u'ntlnu Kugines for Water Works i and

low Pressure 1nes, Portable BEuglnes and Bollers of
all kKinds, Sugar Mills, Sorew, Lever, Dy and Hydraulle

FOR PRACTICAL MEN.

cx mm larged Catalogue of FRACTI.

Svo,~will
sent, free of postage, :o.ny one no' i imnn:-m

his
HENRY CAREY BAIRD,
INDUSTRIAL FURLISHER,
406 WALNUT STREET, Phlladelphia,

Purchasers of Saw Mills

now"r nE EB!(-II’I‘INID} Haviog noticed au

s, from Lane, Pitkin kuroc\
m purchasing Clreular Saw

by wo will say, that Dennls Lane clatms |
{he Invenrion of mechanica) devices which we Bave
made ahd applied 1o mills (nr(nn previons to the date
of his patents, We shall cont{nne as before to manufac-
tare ular Saw Mills with all the modern {mprove-
ments, and will dufoml our castomers from any sults for

tagalust them by Dennls Lane, or Lane,
PIkis & Droe :

l.cu PozzxLy, 5t Johnabu

Brixxar, ELY & Co,, North cld Vi,

(o Bronex & Co., Lebanon, N. H.
JAXDEE & Cu 3. Liberty ~| > & clly

'WATER PO\\'ER & FACTORY BUILD.
SALE~Matn Bullding, Sx@ f1., two
11, with Cupola and Blower com-

BEuR L :...““' R s

m Steamboat Dock, vﬂz Jaco for an
ll‘ln business. \\’Ill be wld 4 Onl 100 1o cosl
ulred. SAGE, me‘ ell, Conn.

WOOD—WORKING 'MACHINERY.

XO' and l-mud Woodworth's, Daniel's, and Dimen-

alding, !oﬂl-l-x. Tenon ”""‘f

J nil stn Machines, ete. M Chlsels

Culu-n and lhr-cr'- Celes

5 -ﬁal -'dtfo%l"‘. and Cutters, con-
rder

BALL & CO., Salisbury St., Worcester, Mass

15

DESIGNS and PLANS for
Houses of modrnte cost

ouwfa&{lng & go .

g Send Catalogue o( all books
Agrico

A :an 'I‘OMATO !

this t t e CANADA

Ylml. uMcA » by w mmm oral cvrtetla t

Just what Is 'nnled viz: extreme earliness,

size, the round |hl¥: wolidity, richness of color,

vl an entire freedom from greenness and cracking

und the stem, and first class cropplng qualities, Sin.

:lc packets of 25 ne mcenu five packets, §1.  Pack-

t 2 oo selooted trom the fow very earliest, 50

0‘104 ; llho ‘s:’ed Catalogue free to all, "Dealers sup.
ata n scon

. H. GBEGO!“‘ Marblehesd, Mass,

M HINERY of all kinds, New and Sec-
d Hand, bought nd sold by S. C. HILLS, 51
urtiandt Street, New York.

Upright EngizeandTubular Boller (4) Honax
342 Powen, with all Trimmings—Azso, (10) Honse
WORKS COMPANY, Cleveland, Ohfo.

Pownn. Send for circulars. VARIETY IRON

RRTERY
s e

DS
TN S

tarned, or rolled up lke » blanket. Both
s _No frame.no wooden slats, no straps. May
lnor without bedstead. No under bed re-
eeds ouly half thieknoss of wr matiress, The
Ded, 411, f1n. by 6 1t contalns 12
lluty pnm .M welghs only B
Tor -nny he‘ insoy
. u nm ludn 10 onk:.

u oy
want-

To Elect-ro-l’mters.
ATTERIES, CHEMICALS, AND MATE.

) uonl books of
AL .g umum WAL L Manntoctur:
Lo, Mass, [llus
ga-on uw”ﬂll on

SPBCIMEV COPIES of the Avgg.

%.. e e
m lu-.o lg.

Prossen, Mschinery (n general lll B [r\};u & WHIT
TAKRMN, 10 Froat s, Brookiyn, N, ¥

Buy Bamen's Brr Bracs

Corrugated Iron,

Iron llnl Alm s, Roofs, Shutters, &¢
{ LY IRON BRIDGE & ROOF CO.,
Send (nr ( Ire ulu- % Doy st,, New York.
\ ASON'S PAT'T FRICTION CLUTCHES
Ao nnh.hm.l 'y Yo W. Mason & Co
| o \Hnuc* Agents, L, B, BROOKS, @ Cl street,
\t- York: T \l L l\ R ' ‘& CU.. Akron, Ohlo

1 YO PATENTEES—Patent Rights Bouglht

and Fold on Cotimnlssten F\'nh make §00 per

monll. Address NATIONAL . I AGENCY,
Phatiadelphis, Pa.

THE * PHILADELPHIA
HYDRAULIC JACK.

Y ISTON guided from both ends; all working
parts guarded from dust ; single or double pumps,

Ofce,

cylinde rv\ -h-'lh h‘rkrr arms, pl-u.n. ete, entirely stool,
No. 14 N, 5th st., Friladeiphis, .
No. & Clf s, Sew \or\ IIHLH S.JUSTICE

LEFFELIMPROVED OUBLETURBINE

WATER WHEEL.

6000 IN USE.

NEW WHEELBOOK 152 PAGESFOR 1872

SENT FREE
|ESLEFFEL8CO.SPRINGFIELDO.

09 LIBERTY. ST NEW. YORK CITY,
SAVE \{(;\LY by ll)urvhnn

ing the best Plano-Forte. Do not de
cide what make to getuntll you write

{for our Illustrated Clreular, which we
A R I 0 N mall free. The “Arfon Plano ™ con-

talns four r‘ltnltd fmprovementis
P 0 that make It more durable than sny
Write for Circalar, and meutlon

. where you saw this notice.

plano (n the market.

Address THE ARION PIANO-
T B ! FORTE COMPANY, 5 East Four
HE EST . lm-nlh mnut \e' \'ork ( lly

SproTALTIES: Danfels' and “oodvonh Planing c..
chines; Pall,Tub,Clothespin, and Washboard Machine
Gage, and “lrrlrhct Lathes. CHARLES BUSS & SON
Mariborough, N, H.

~ MILLIONS OF ACRES

owa&Nebraska Lands

FOR SALE BY THE

Burlington & Mo. River R. R. Co.

On Ten Years' Credit at 6 per cent. Interest,

Pronvors will ru for the land and improvements
much within the limit of this T\nemu- nrmlll Hotter
terma are not offered, and probably never will b

CROULARS siving Tl particulare. gratist oall for all
that are wanted to clroulato,

Coxx West and thrive, Frisnds will follow,

A Spor1oNaL Mar, showlng the exact location of Towa
lands, {s sold at 30 conts, and of Nebrasks lands at same
price. For Circulars and Maps, apply to

GEO. S, HARRIS,
Land Commissioner, Burlington, lown,

E# And please say 1o what paper this advertisement
Was socu.

NEW PATTERNS.

ACHX\IBTB‘ TOOLS=all slzon—at luw prices,
E, & R GOULD YT to 118 N L ROKG Ave,

"Newark, N. J.
Machiner

Wood and lron Working of eve yz Lenlhor wid
Rubber lk'llgg Eme: ecly, Babbitt Motal, &
GEOQ. PLACE &

€0., 121 Chambers & 105 Keade nn_-. N.Y

sts’ Tools.

Thu largost nnd mnll complete assortment o this coun

v lml niactun
1Y AR SEE HTIAM ENGINE COMPANY
u 1 Chambors & 100 Teado Streots, Now York.

Cold Rolled Shafting.

Dost and moat parfect l\hnmn1 ever made, cmuuuny
on haod (o large quantities, furnished in any lepgths up
to M I, Also, P'at, l,ouplln’ and Self-olling -d]uuuhlc
Hangers, OHOE PLACE &

mu lmmmn & 101 Ieade Streets, ‘&uv '1 mx

Sturtevant Blowers.

Of overy size and tluultuun constantly on baod.
WORGE PLACE & CO,
121 Chambers & 105 Reade Strocts, Now York,

WILDER'S

Pat PunclungﬂPresses

For Ballway Shops, Agricaliyral hine Shops, Bolle
Makers, Tianers, Rrass Manufaciurers, Silversmiihs .g.
Warmanted lhe best produced. Seod for Catalogue,
NEW YORK STEAM ENGINE CO.
121 Chaen b ™ l: s Hea de

" “'"lTE. Newark, N, J., Manafac
e) o turer of Tin, Zine, Nrass and Copper § hot
tom Ollers, Chlldren’s Carrlage ‘l‘rlmmlnp.l;r O u‘:‘::l l‘.'l
Dour and Gate bpring, &ec. &c. Stamped, Cast and Spun
Motal \Ko't um. Tooks, un) Patterss |oun1rv

RUBBER STAMYS, Stost Uﬂcn lhr Little Gem,
Steticll Dies, &c., U. 5. M'v'a o, W
Lowbard st., Bcuunon .ta- 4.) ,o A:rnl-

SAFETY FUSE St i

12 Bam, los sent by mall for % cta., that retall !
wiil L WOLCOTT, 181 Chathass Square, % 'l"{:y'n"'

perday! Apents wanted] ANl clasees of work tag
35103"0,;. of 01l 0e8, JOURE o7 264, Busts pevers meeey 08

®ach For 5210 Uig 17 0pare Bmenne mi0 or all Ut Lot than s han st ing
e Farbiouinis iva Addivnt U, Blineen & O, v tiand, Maiun

And Re-Sawing Machines, Wood and Imn \\urk'lll\.:‘ \ll
chinery, Engines, Il lers, ete, JOIN B | e rl
BONS, Matteawai, N, Y. and 118 Liburty 8¢, New Yo

MACHINERY GEN-
anersand Hich-
hlh-

& HICITARDSOXN.

VITHE I{II\ Ml ]
m o' WROUGHT
JII11 e WREEN

B[AMS & G/RDERS

\‘\,'()HI) WORKING
erally wolalties, Woodwo
anlson’s Patent ‘mlu..\. d Te nn

Central, coroe r Unlon st

r ‘HF Union Tron Mills, Pittsburgh, Pa.
The attention of Engipeers and Architects Is calied
r‘-m r improved Wrought-lren Pea: and dirders (pat-

ented), In whi the comp:
1?';1'@
maode

and welds
1 26 Die

.o‘-(rn the slem
ch have prov b the
" suufacturt M > .
sropared 1o farnish all Mees at t e as favorable as can
‘n obtalned elsawhore, Fordescon: ve Hithograph address
Camegie, Kloman & Co, U mnn ir n S fils, Plittaburgh, l'

Cheapest, best, and most darable non-
conductor known. BUILER FELTING
WORKS, # Courtlandt 5t New York.

PELT.

NVENTORS' NATIONAL UNION E. H.
GINES & CO., 178 Brosdwsy, New York. Patents
sold on Commisston. Send for Clrcular.

\ynnmn'n‘x"s PATENT
Planing and Matehing

aud Moldlog Machines, Gray & Wood's Planers, Self-olling

Baw Arbors, and other wood working machines
S. A WOODS, § 91 Liberty streot, Q X.3
MACHINEB NEW and 24-HAND.—
’ & CO. @ Vesey st New Yor¥
OTIS’
in Its various lom- \ ng'z Co.

SAFETY HOISTING

Machinery

IS, BRO" CO«

Send for Circnlare. ¢ 5 Sudbury street, Hoston.
AND.—-
Send for Circular. Cuas. PLACE
NO. 3!8 BRO,\D“

!’or(be Best and
pncns oot Adrees THE STLES
S & P.\RI\BB PRESS CO.,

DROP PRESSES.
Andrew’s Paten ts.

.\olnelc-‘ Friction vacd or Geared Holst-
B B e Brwrant caiaut. 1€
"Tl. evators. cnl. ccident,

and Bl:i
smokc-l'l-rnln s-rec
Onclillruluz En o-llc n-d Single, 1-2to
(,clur?f-ugnl .$l p-. 00 to_ 100, -ﬂllc.s
5‘ linute, Hest lz' the Warld,
Suml. Gravel, Cm\ arain, ete., wit h-

All L In
sondt"

MipprETowx, CoNxy.

f ?Ir. Durable, nud Economical.

FOWAL B, ANDREWS & BRO.
414 Water Stroet, x(ew York,

1oo ALMANAC. FOR 50 CENTS
send FOSTPAID An Almanac giving every Yoear, Month,
\V«ek and Day of the Century, also a Pocket Calendar for

1570, Extra Inducements to Agents, Address
(.muuz A. HEARD . Co,, llonon. -lm‘

ESTABLISHED 159,

FIRST l’ll}.\lll‘M A\\\"\liDhD BY TIIE AMERICAN
NATITUTE FAIR, 1571,

Waste no llmu “0i1, or labor on worthioss paints, Use
PRINCE'S \ﬂ.f. LLIC, an Indestructiblo coating for
iron, tin and wood, Send for a clroular and sample
Yor salo by the trade,and PRINCE'S METALLIC PAINT

COMPANY, 96 CEDAR STREET, New Yoik.

“TOOD CARPETING,

q ET AND INLAID }LOOM
Send stamp !url nglglr(l)ud

rice list 1o Ly
\\Oul) M \\"l"‘(} CO.,
#42 Broadway, New York

Write for Large Hlustrated Descriptive Prico List to

(GREAT \YESTERN

S c’

PITTSBURGH, PA.

Double, Single, Muszie and Breech-Loading Rifies. Shot
Gans, Hevolvers, Pistols, &c., of every kKind, for men or
boys, ot very low prices. Guns, § to 0% Platols, §1 to §35,

[ron Cilg and Siberian Iron Works.

ROGERS & Bl'l!(‘lll"ll‘ll.l)

MANUFACTU RERS

Refined Charcoa) and Best Itloam ~un-l Iron, Brands
Apollo and Siherfan. Specialiies: Stampln Button,

Trunk, Lock, Shovel, Tea Tray, Show Card, nggcr and

all other kinds of fue Sheet, from 1210 & .;u;v Cut o

alze, as required by the trade. Equally to any lmported
Office and Warchouse, 18 Water 5t Plttsburgh, Pa.

PROTECTION AGAINST FIRE

HALL BROTHERS
Are prepared to intro-
duce their ** System of
Sprinl.'l('rs” into Mills,
Factories, &ec., at short
vlnotice. Call and see a
o | practical operation of
same at their works,
36 CHARDON STREET,

BOSTON.

with the utmost accuracy the motion of & wate man 1

atrolman, as the same reschey d lgnml a(ﬁl‘ou& of bl
t. Eend for a Clreular.

| .,

o Patenis

N. B ~Tuis detector is covered
Parties using or selling thess fog u without a4
thority from me will be dealt with m 1o law.

l ICHARDSON, MERIAM 4

MERIAM & o,
Mannfacturen of the Istest fmproved Patent mn
fels' and Woodworth Plaping Machines, lu nu

and molding, Tenoniog, Morll-lu. 'wla; rf ;’ :-
tical, and ('Irrullr Resawing Machines l' Fl
Arbars, Scroll an,w !n!lv.,. Cotw

oke and Turning Lath n -nd ump"
?,'.‘:.’:",'\ﬂ.‘h. 8 A cotovarking Mbehi ;. Cataio ves
and price lists sent on appliestion, Manbfactory

cester. Mass. Warehouse, 307 Liberty o1, Xew York, 1,,
\‘Hl\nl LJEAND BAREEL MAC HINERY —
d Law's Paten: Shipgle and fesling Ms
:r'.i~ ru:llzt:l‘:-! and Dest In use, o, thrk Hrading
and Stave Jolnters, Stave )qu«llnn Heading lem
Turners, &c. Address THEVOK & Co., Leckport, N, ¥,

})Ul{ TABLE STEAM "ENGINES ,COMBIN-
g the maximum of rmrlrnt{ , durabdlity snd ecop.

omy, with the minimuin of welght and price. They sre

widely and (-u.?hlr xnown, more (han 0 befog in

use. All warrantdd url-hrlnry or no sale. Deseriptive

circulars sent on spplication. Address

J. C, HOADLET & CO., Lawrence, Mass,

Liberty st NS¢ 7 York.
I)l\'}-. RVIEW Military Academy, Pough-
L keepale, N.Y. A momun ®0.0g sehool for boys,

Niagara Steam Pum P.
CHAS. B. HARDICE,
25 Adams ot llmol!yn. N. Y.

P. BLAISDELL & Co.,
\ ANUFACTURERS OF FIRST CLASS

MACHINISTS ‘I'OOI,H. Send for Cirenlars
Juckron s, Worcester, Mass,

~ Milling Machines.

\'l‘ ANDARD, UNIVERSAL, INDEX, CAM-
CUTTING and PLAIN, In overy nmly.ol unequal.
Ita design snd Orst-class workmanship. Send for Illus
trated Catalogue o the Braivaxo Mituixo Mu:mn
Co., 11 Pemberton Sqm.Bo.loa Works st Ilydc

FUUT L.\'I'UES —T. SHANKS, Bﬁlﬂmore Md

You sak WHY we csn sl Fo®
Clas T Gatave Manes tor 3
We anewer— |1 costa i om Linas
0 make sy § Flase Wt

hrough Agenta, el of whom make

per ct, profit, “We bave
wo Agents, bal alip Glrect 10 famls
-’ Hes ot Fagtory prive, and warrsst

5 Yearn Nend for Nustrated cir
cular, In -.kh we refer 10 Over SO0 Mankers, Mercharta,
&c., pome 6f whom you may kvow) kg our Plasos,
o 44 States 8ud Tembiocies,  Please stale where you saw

U.S.Piano Co., 865 Broadway, N. Y.

(\l\( INNATIBRASS W Ollh\—Enmnnn
am-Atters” Brua Work. ity.
for Catalogue. - LU \LE\ Htl‘ht& Prvp

SE in auother mhmn. advertisement Aboul
Jowa and Nebraska Lands.
T ATHE CHUCKS—HORTON'S PATENT
from 4 to 36 tnchei.  Also for car wheels. Addiess
E. BURTO\ & SON, ‘uulmr Locks, Lonn

L—

OF THE

SCIENTIFIC AMERICAN.

The Best Mechanical Paper in the World

A year's numbers contaln over 800 pages and several
hundred engravings of now machines, useful and novel
foventions, manufacturing establislunents, tools, and
processes,

The SCIENTIFIC AMERICAN Is devoted to the futer
eats of Popular Sclence, the Mechanle Arts, Manufae
tures, Inventions, Agriculture, Cotunerce, and the In-
duoatrial pursuits generally, and Is valuable and {ostra
tive not only 1 the Workshop and Manufactory, but
in the Household, the Library, and the Reading Room

To the Mechanic and Manvfacturer!

No person engaged 1o any of the mechanical pursuits
should think of dolpg without the SCLEXTIFIC AMERL
caX. Every number contains from six to ten engravings
of new machines and 1 wentions which cannot be fosnd
in any other publicatio

Chewnists, Architects, Millwrights ani Farmra

The “CIENTIFIC AMERICAN will bo fouad & moat
useful y~urnal to them. All the new dlscuveries lu the
science of chemlstry are given {o (ts columas; and the
faterests of th)y srchitect and carpenter are Bot over
looked, all the pew inventions snd discoveries appers
talning to these punsuits belng pudlished from week to
week, Useful and prsctical iaformation portalning Lo
the Interests of millwrights and millowzners will be foand
published In the SCIENTIFICO AMERICAN, which tuforma
tlon they cannot possidly obtaln from any olher source.
Subjects in which planters and farmers are Intervatod
will be found discussed in the SCIENTIFIO AMERICAN
many lmprovements lo agriculiural mplements belng
Nustrated in (s columuns,

We are also recelving, every week, the best sclentine
journals of Great Britalo, France, and Germsany; s
plecing o our posmession all that s transplring n me-
chanleal science and art in theso ol countries. We
shall continee to tranafer to our columns coplows ex-
tracts, from these journals, of whatever we may deew of
ntereat (0o our readers,

TERMS.
Oae copy, One year - . am
One copy, slx months - R B R )
Oue copy. four months . v " L

One copy of Scleatlfic American for one year, sad
one copy of engraving, “Men of Progrems™

COue copy of Scleatific American fur one year, abd
one copy of “ Science Hecord " foridld - . . 42

Remit by postal ander, draft or expross.

The poatage on the Sclentific Amerioan s five cents por
quarter, payable at the otice where received. Canada
subscribers must remis, with sabsoription, 3 cents extra
L0 pay postage.

Address all letters and make all Fost Ofce orders or
drafts payable to

w0

MUNN & CO.,

STPARKL LLW MEW M(IK,
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Scientific  American,
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Wnnumnﬂuuﬂmuuomv
01,00 per line for each (naertion,  Enpreinge mey
Ao adpertipements al the syme rate ber Kne by mase
wrement, 0 e dedleor press,

To Investors.

AMERICAN CHARCOAL IRON
To those having funds to invest, snd (o who wish

e e e meeme men wus s . S O]1l@Y TUbES.

woated in other less proftable securities, we recommend ] WROUOHT xno" Tunns
ol o o o Northern Paettio .
T o e sccored ant ssssusty o | AND FITTINGS, FOR GAS, STEAM
WATER, AND OIL.

S Steatn abd Gas Fitters' Supplies, Machinery for |
oal Goas Works, &e, A0 |

NOL D GOLD ST, NEW YORNK.

A. 5. CAMERON & €O,

ENGINEERS,

Works, foot of Esst 23
sireol, Now York Oy,

Steam Pumps,

t‘\d'CplN! to every posidle
"
— Send for & Price Lint

MORRIS, TASKER & CO,,

MANUFACTURERS OF

Aductive.
The boads are Always convertible at Ten per cont pre

mivm (LA tate the Company's Lands st Marke! Frices
The mate of tnterest (veven and Ihreedenths per ce

£oM) Is equal now Lo about By currency
come more Lhal one thisd greater than U
Checks for the sembannual interest on the Begistered

yieMling an in.
S0 God
Ponds are matled to the Post-Ofce sddross of the owner 1
ANl markotable stocks and bonds are received In ex-
change for Northern Pactfics on most favormabie terms.

JAy CookE & Co.,

New Yonrs, Pairangnruis, AXD Wasnxarox,
Financial Apents Northern Pocie K. R. v,

Dovnee Exras Master s wasurpassed
t\ny Quarries are in Xova Scotla Wi

¥ \
pof Magy  [imion Stone Co.,
Patentoos and Mannfacturers of
r yWheols & Emory Hlocks
0 slde and Form to Salt yartous
Mechanical Uses
GRINDERS, SAWGUMMERS. DIA
MOND TOOLS, and WOOD'S PA
TENT KNIFE ﬂlll\l".ll.
For Planing, Paper Cottlug, Leather Splitting, and sl
other Long Kotves,
Orriox, 1 lxmwa‘:: :r'uu‘n "(ull(‘il'l' Mons,
Jarboe, 98 erey Nireel
Braxcm Orrices % s Commores Street, Fhi udelphlu l .
§¥ Send for rlvrul-r

1’) ANSOM SYPHON (‘()\DE.\BI- R perfocts

and malutalns vacnum on Steam Engines at cost of
one per cent 1ts value, and by ta use Vacoum Pans are
ran with full vacaum without Alr Pump. Send to WM,
ALLEN, 81 Chardon St Boston, for a personal call, or

Foi Sarx oy Paxxs AND Baxxuns

INDEPENDENT

BOILER FEEDERS

SEND FOR ILLUSTRATED CATALOGUE

COPE&MAXWELL MFG.CO.

HAMILTON.OHIO.

for a circular,

e ¢ nmpan\' at Buffalo, ® Nog
MACHINERY for grinding
Tools and Metals, gumming Saws,
cleaning Castings, grinding Planer
Knivens perfectly stralght—unequal.
od for the sterling quality of s

FOR material and \\orhulmhlp llu' dus

Practical Men. - s

Adidre
\)lb‘l ICAN Trp;ﬂ" DRIL l. ( ()\l
E¥™ We send our Descriptive Price List of

AND PIPES.

COVERING for

Superfor Qumy Flrﬂ Prize A, Institute Fair.

MAHOGANY,

wooD, HONGAKIAN Attt TRDAY "Whe,

Large and Cholee S1oek Vorvign and Domestic Wosds, in

VENEERS, BOARDS, AND PLANK.

lm|ml"‘vl Wil Many et ured by
GREORGE W l(hA" & Coy,
Offier, MU and Yard, 18 1o 30 Lowis 81, cor, ith, %1
Pranch Ealosroon 190 & 1732 Centre N, N, Y,
Opdders by mall promptly snd fslthially rlrrulv-‘
§F Send for Catalogue and Price List

SCHNLENKER'S PATENT

'BOLT

CUTTER

New INVENTION. ADDRESS,
HOWARD IRON WORKS. BUurFraLo.N.Y.

R. A. Vervalen's Brick Machines,

Made st Il.-.v-u-- Iln Aand (o N, Y .lll\"h:
tenths of all the brick ased Lo the SMale, Bead for elreniar

New York PLASTER WORKS

A\l FACTURERS of Calelned and Land Plaster, Marble

Every Warrel warmnted

Dust, Terea Albn, &e. &e

MEKS, 409, 471 & AM UHERRY

Our

STHEET, NEW YOUK

"Iha Harrison Bmler’

Soven yoars®' service In some of the largest establish.
ments In New Kngland rlm elsewhere, with bollers
varying from Fifty 1o Fifteen Hundred Horse Power,
with repeated ordérs from the same partios, shows that
s Improvoed genorator has takon s permanont place in
the uke of steni,

Fifty Thousand Horso Fower hnye been made and put
in o u-nnlnn with & present steady demand,

All the surface nl he Harrison Boller Ia elther steam
generating or superhesting surface, and when this needs
entire renowsl (£ oan be made as good as nete af an outioy
of only one Aolf (Aa cost 0F a new boller. 1L can be taken
out and replaced by stmply retnoving the loose bricks on
the top, without disturbing the fire front or brick work
of the origionl setting, 1t s most dificult and expensive
to take out and replace the ordinary wrought fron boller,
which, when worn oul, is comparatively worthless, and
can sarcely command o purchaser of any price.

Harrison_ Bollers of any slze can be made ready for
delivery, after order s glvon, as fast as thoy can be put
in place, the setting eosting no more than that of the
ordluary wrought tron boller,

For all lnrununnun clroulars, ete., applieation must
be made dirvect to th

H Alllllﬂ()\ BOIL I'ill WORKS,
G n)a Ferry Road,
Fhilad n'lplll. s

BOILERS

VAN TUYL MF'G CO., mwnrr §t,, N,

Waltham Watches

Frre 10 ALL wio WEITE FOR IT.

AlwaysRe

Wright's DoublﬁAﬂlnl Bucket-
nger.

STEAM POMPS,

Made by the Valley Machine Co.
EASTHAM I’TI)\ “l.-.

PLANERS, ENGINE LATHES

Drills, and other Machinists' Tools, of uu‘wm.v qunl
ity, on hand, fAnlshin For sale low. For Deser!
tion and Pric dress NEW HAVEN MANUFACTU h
ING CO, New Haven, Conn,

Sen(i for Shearman's Illustrated Catalogue

Uf American with monthly Beporter of

Mechanics, Engineers, and all others who require cor-
rect time, will fiod Watches specially adapted to thelr
use described In this Price List.

WE SESD SINGLE WATCHES TO ANY PLACE BY
EXPRESS WITH BILL TO COLLECT ON DELIVERY
AxD ALLOW THE PURCHASER TO OPEX THE FACK
AFE AXD EXAMINE THE WATCH BEFORE PAYING
THE BILL—ax» FOR ANY WATCH THAT DOES NOT
GIVE SATISFACTION, THE MONEY WILL BE
FROMPTLY REFUNDED.

RON

Write for the Price Liat, and please mention that you
saw this advertiscmpent {0 the SCIENTIFIC ANERICAN,

Address

HOWARD & CO,

\h hinery,
No. 865 Broadway, NewYork., |2 o e par e TRAACH SHEAR

1 . Palladelphia, s

= o ROTARY HAND CORN SHELLER
\\, ANTED—By a mar 4.{ 25 vears' experi. | o Guaranteed to work well. Send for SBample and
eace io I uflding l.l > nnk tnes, | Clreuisr to the
. s s -2 Ennent | “HARIISBURG, PA., FAMILY COLNSHELLER CO.
South or West rrr!r'r- X Hlo( class Re !vv-lru from Lock Box 9
presest Employers, and others, if desired, Address EN. |
LI\LH' care of J. Cupps an d'Sons, Jacksonville, 1)

~ THEUTIGA

MAN
and Sfiver Cases always on hand

$F Extra NHeavry Gold

TIII' IILALI) & SISO ()

— 4 |

< <
- = |

e Z z

'I‘LAM E\ GINES, |2 i
N =
PORTABLE & STATIONARY, = " |
“Tux Beer, Cursresrt, Most DunapLe.” ii = - l
l-.r.n‘d Lircslar Saw Mills, Screw and (
Lese £F Send for Circulsr. 'll\”\ll)“llllilh\l FUMPS, Vertical and Hord. |
l'l'll ANTEAM EXGINECO,, U tien, N, Y. yntal,are used all over the United States and the Can- |
G, 0. YOUNG, Gexenar Avksy, ada 4 also in Great Britaln. Send for our now [llustrs

IJL,n.unw.\..) ik t ontalning hearly %0 references (o Tat

7 X s, Lontracton rick o .lv,v- Distillers

",.~.<(n..v,,;..
HEALD, SINCO & (O
e . & 5 Pemp
d at Clacin

be Lestimony

Grant’s Bull leer&]]nll Cumhmed |

Threads of |

LENGTNY, (. l‘ -V\)ll,lll 180 Lis, my form cu

or pow- |

ce guin
er I'.v- ..f.

> J.n.m. for
B Waar Fine

=5 9% eficient durs- |

The sraaliost shop cannct et " bie mach nen WAT ER W HE_ E L

i onr. Used 1A
by Third Aw o wo A s LI AY ]
E( %"t"im 4h|<ul'n.l J. UF

w Co, Send for - ik L >

¥ & RUBKELL, Greenteld, Mase,

BLE TURRBINE

) Al
 WIRE ROPE.
JOHN A. ROEBLING'SSONS
MANUFAOTURENS, TRENTOX, N. J.

OR Inclined Planes \!An(hn;. Ship Rigging,

Bridges, Ferries, Stays, or Gays on Dcrrk-hc Cranes,
of Co d Irom, ngslulng
& fal att rnllan ﬂven to holat-

Ines and Elevators.” Apply for
and otber information. end for
Wire Ropﬂ A
w York Warchouse,
117 Liberty street.

Her Ropes, Sash Cords
Conducters of Co r.
{ng rope of all kinds for
circular, giving pri
pamphlet on Tra

arge stock cons

American Saw Co.
No. 1 Ferry Street, corner
Gold Street, New York.

MANUFACTURERS OF

Patent Movable Toothed

CIRCULAR SAWS,

Patent Perforated
Circular. Mill,

Cross-cat Saws.

§¥ Send for Descriptive Pam
phlet.

MANUFACTURERS, NOTIGE!

” RENT —In a thriving New England ( ity

2 Storiesof a Y\Hl clanss Brick Building -)un(

nnh'-d , 100330 ft,, with power. Splendidly Ughted and well warmed. Al the modern URprovements. rr
cially sdapted for Wood Working, shoe Manufacturin .- anl the ke Shipplag ’1'1! ties abundant. The huﬂd ng
s situated near the 1. K depot and Steamboat wh city ix one of the largest * Lumber Markets ™ in the
<o unlry Address sHe |'\|un "DAVIS & CO.. Burlington, \rrmonl.

= Ovcr 15,000,000 square

fu.t in use

For steep «

or Bat Roofs, In all ¢ ales,
ASBESTO0S RooF COATING.

For restoring o nd Shingle Bo
ASBESTOS BOILER FELTING.
ncumlest ovorige Tor Seson Pl Htces, O Site even
whether housed Or expos nln » the weather

These mgterials are |v-| arcd ready for use, and L‘—“

Y AND 'm ATHING FELTS, ASHESTOS
BOARD, ABSRESTO FAVER ASBUESTOS, ASFHAL

TUM, &¢

send for Descriptive Pampllets, Price Lists, Terms t0
Dealers, vl

Il. \\ JOHNS,
~I..--n,1,‘..\.-v-'. 3 ATDEN LANE, cor
e : GOLD llb)l\n\nrl

IHNI( rs & l’qn'.s' covered

".."4;‘ -I\I‘:; ,l,':,l .“pv!” AV S per ceal s

Ashestos Felting Co.,

AL TR ) BN I‘ﬂ I.'.'. lrunl‘{l..\ ¥

1 o os 1o all gu qualities
) EAL H\\ roll Sawing \]\ l. ne lm;r-\-..
) wwaranteed cheapeat ap Thirty
Ay’ tria) gty 1 for sire clre : i peik
liat Address M. L. DEACH, W ¥ i, New York

P T. V. Carpenter,
Pox T, -u-w York elty,

PETER COOPERS

RaﬂnedNaals oot il

R FIRST © I.AM u‘m'_

It contalne no gam or n(l A rran
e« nl'(n the h'-": n’n lm' b ted pure and

¥ For sale 8t No. 17 Burllag Siip, New Yerk.

Advertising  Agent, Address

Diaunond - Pointed

STEAM DRILLS.

HE adoption of new and improved sppliea
tons 10 the colebrated Lesehot's patent, have ma
these drills more fully adaptable o ev variety
ROCK  DRILLING. hvlr Al .
in this country snd

my ’vv scknow e baot
v he Drills are lll of yarions sl

terns; WITH AND WITHOUT BOTLERN. and bore 5t &
aniform rate, of THREE TO FIVE ISCHES PER M lﬁ.
UTE in hard rock. They arc adaptes. to CHANNELL ING,
v.\lumm. SHAVTING, TUNNELLING, and open rut
work : to DEEP DORING FOR TESTING TH
v \Ilb u) MINES AND QUARRIES, TEST (0
taken out, showing the character of mines st any depth

Uiped cither with stenm or comprossed alr, Simple an
durable |nu»mmnllun Nover need sharpening. Man

ufaotured b e
™R A lllll('c‘ IHQ OND DRILL €O,
riy Nt., New York,

KEEFP YOUR BOII.BRS CLEAN,

ANTI LAMINA

I.vr\-nl- Andl removes scalo in Mr-m Bollers—aoes pot
pjure the Iron, In use over five y
J.J ALL PV I‘nlrmrr l’hlllulrlphll Pa

NEW YORK SAFETY STEAM POWER GO,

30 CORTLANDT-ST., NEWYORK.

SUPERIOR
STEAM ENGINES
AND BOILERS,

by w»pecial machin
& dupllcallon of pnﬂn.
a 'l" Fanty Man
cal, Earily Man and
not liable to a%'um
ment Thelr COMBIN-
L Eains
A Ll
cnlmr'vmhpr‘-
to ell purposcs
requiring small
power. _ More
than 200 en-
ines, from 2 10
100 ho e
B er, inuse. Send
P {or ilustmted
2 '_,"‘_',l—" circalar.

'I‘HE TANITB Co.,

INVENTORS & BUILDERS OF SPECIAL
MACHINERY CONNECTED WITH
EMERY GRINDING.

SOLID EMERY WHEELS, from 1 la, to 3 fect 1n dlam.
The TaxiTE Expxy Waxel s rapidly taking the place
of the fie and the Grindagone. 1f you wish to make fm-
ywrovements o your Fuh-n hmndn Mill or Shup,
ln(r»dnct our F-rrL(-rln in llfhln yand tots
the saving on Fiies, Lador, and Wages, 3Idnu wam
of Tnllr Emery Wheels and Grinding Numnm will
more than repay the oost in this year’s work! Nothing
will shape, reduce or remore Metal so cheaply and ﬁnklﬂy
as a Tanlte Emery Wheel. The rnulnf points of & Bie
are steel and each minute" -uuln]urr- ts cuttin e

A Tanite B.-rrg Wheel nover no was dull?
eryina len;;r -lnln than .n.." l'lllf" b “):Aht.a'l:r‘:‘:"f
¥ d half & dosen new yies o 4
tatroduce K il by i =
or Clrculars ud hote

The Tanite Oo-.

-ln-d-b-n. Monreoe Co., Fa.

THE

AMERICAN
Tarbine Water Wheel

Has recently been Improvedand sub-
ected to thorough lests by James
Emerson, Holyoke, Mass, showing

higher average resulis than any Tur

bine Whee! ever known. A fall re-

C‘ 1 be obtained of STOUT
(ILLS Tl.)ll’l.l D.noc. Ohlo.

Emery Grinding

uo 110, §i25, sod 119 scod
s to

l[ach i n isf‘ Tools,
ROVED
LUCIUS w POND 'ACTURER

) mn: i, New York,
Warercoms, ! ubﬂ Y e STEBBINS., . L

EMERSONSMM
A CROSS C

WITH PATEN

PASTILES—A Sure Relief for

I' IDDER'S
Asthma.” STOWEL L & CO. thulcuoln. Mass.

OLD ROLLELC
SHAFTING.

The fact that this shafting bas 3 per « ° gresier
ftreogth, & Aner inled, and s truer to np lh‘n any other
I wse, renders it andoubdledly the most econotuical, We

FLaxe, and furnish Pulleys, lhnt'”-““

proved styles l‘rtn lists malled on 8

ONES & LAUGHLINS,
Try stroot, 24 unl:dnmur- Pittsbargh, Ps.

Canal st Ch
f"‘hu ks of this Shaftiog lu -l-rw and for sale W
LLER, DANA & FITZ, Boslon, Mass,
GEO. PLACE & OO, 138 Chambers street, N. Y,
PIERCE & WHALING, Milwaukee, Wis,

<
of the most
cation to

l‘llr Scientific American ” is printed with
‘n.» ENEU JORNSON & COBINE. Tenth ant
Lombard sta., I'biladelpbia sod 3 Go'd s, New Tork




