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1XPROVED STONE QUARRYING MACHINE.,

The largely increasing demand for stone for building pur
poses calls for the introduction of labor-saving deviees
which, while increasing the supply, will tend to lower its
cost of pnulurli--n To this class belongs the machine which
we herewith illustrate, and which is extensively used for
channelling or cutting stone in varions quarries throughont

the country

1t is a double gang machine, and is represented mounted !
The frame which !

upon its track on the bed of the quarry
supports the boiler,
engine, and other ma-
ehincr_v. consists  of
ono plece of forged
fron, thereby gaining
great strength and du-
rability. The princi.
pal portions of the
device to which it is
necessary to call at-
tention in detail are
the cutters, the me-
chanism which actu-
ates them, and also
the connections which
render the machine
locomotive. The en-
gine is of six horse
power. Through the
interposition of suita-
ble applinnces the pis-
ton rod imparts mo-
tion to the crank face
plate, A. This, in
turn, by means of a
swivel stirrup applied
to its wrist pin (not
shown) moves the up-
per arm, B, of a bifur-
ented or compound
lever, which ix pivoted
to the frame nt C. Ar.
rapgomonts me pro-
vided by which the
throw of this arm can
be shortened and, os
will be seen, the
movement of the ent-
teraregulnted. Dand
E are springa of rub-
ber, or other elas.
tic mediam, arranged
above the arm, B, and
between it and the
lowerarm, F. A clamp
pusses . around these
springs, as shown,
and serves to adjust
thein, and also to con-
nect the two portions
of the lever, The free
end of the arm, F, ne-
tuates the gang of
chisels on its side of
the muchine. The lat-
ter congist of five bars
of stecl, pointed at
their lower ends and
clamped together by
hend and foot elamps
or guide blocks, with
the lower of which,
G, the lever arm, I,
connects, Of the five, two chisels, 1 I, hnve diszonal cut.
ting edges, and three, the middle, H, and two outer ones,
have their edges transverse.  The middle chisel, H, extends
the lowest, and all together form a stepped arrangemont
each way from the conter, By this device it will be seen
that when the machine is moving ahesd the two forward
and middle cutters operate; on a retrograde motion heing
assumed the two rear chisels, in connection with that in the
center, do the worl.

‘Thie burs are from seven to fourteen feet in lepgth, necoyd-
Ing to the depth it is required to penetrato, and are supported
by standards arranged on each side of the frames, At their
upper ends, on one side, they are sorrated to matele corres-
ponding serrations in the head clamps, for the purposo of
preventing apny displacement of the cutters while in use.
J I8 & worm on the main shaft, and sctustes the toothed
whael, K. Tho axle of the latter extends dlagonally dowp-
sands to tho reer of the maching where It ferminaton in o
borel pinton which, by the levor, M, may be thrown Into ae.
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tion with either of two adjoining bevel wheel part of one

of witieh is shown at L—on the axle of the rear troe k It
will be readily understood that the motion thus communi
eated ‘l[\'»l‘w turn the axle either backward or forward
according to with which wheel the pinicn coused to on
gagve When the machine is required to be stationary the

pinion is =0 placed in referonce to the wheels that neither is

moved, N isa hand lever which communicates with suita
ble mechanism which serves to lock the pinion in whatever

position it may be situated, O O are winehes from tie bar

rols of which chiains are led, as shown, over pulleys, and
are connected with the cutter bars.  Their object is to afford
n means of withdrawing the Iatter from deep channels, The
mechanism for driving the gang of chisels on the opposite

side of the machine is of course the snme as that alrondy
doseribed

I'rom one to two hundred blows per minnte can bo deliy
prod with cuch gang of outtors, and the poneteation, we are
informed, will be about three fourths of an inch each time
the apparatus Is passed over o given surfaco,  Thoe channels
are genernlly cnt down for from four to aix feet, and may be
of nny desired length. It may be noted, asan important ad.
vantage cluimed, that thelr sides, as mado by tho ehisols, nre
quih' ns troe and as oven as o sawn surface, #o that the mn
chine serves the double purposo of drpsaing ss well as quar
rying. The grack can be made In segtiens to extend any deo.
pired distapce,

Tha general pye of shis invantion I8 the merble guarries
of Rovland, Yy, duripg the past soven years hay fally de.

$3 per Annum,
[ IN ADVANCE,

monstrated its officiency. It is stated to have sveraged from
50 to 100 feet of chiannel = day during the quarrying sea-
son, thereby performing the labor of from 50 to 75 men.
Scveral patents have been granted upon its different por-
and improvements thereon. Geo. J. Wardwell is the
patentee. Further information may be obtained by address.
ine the Steam Stone Catter Company, Ratland, Vi,
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[ T'hhe Works of the Jollet Iron and Steel Company,

This establishmennt occupies an area of some one hundred
acres on the Chicago
and Alton Railroad, at
Joliet, 111, and is one
of the largest of its
cluss in the Unpited

~.  States. There are two

2! blast furnaces of a ca

| pacity of 1,400 tuns of

2 pig iron per week,

which, together with

the hot blast stoves,
= X boiler, and engine

li‘ "~‘_ 7| house, casting house,

SN etc., occupy a struc.

\f ‘: SN tare 420 by 240 feet in

f R \ N EE B

if | ). dimensions. Twelve

i i forv el f'.{» boilers and four large

' v l engines are here em
ployed. The water
works, situated to the
north of the furnaces,
contain a boiler and
two steam pumps ca

pable of throwing 1,600

gallons per minute

each. In the buildings
devoted to the process
es of coke making and

coal washing, are 25

brick ovens of the most

improved form, and
also two washers with
extensive machinery.

Twenty-five tuns of

coke and one hundred

and fiftytuns of washed
slack are produced dai.
ly. The fire brick
works occupy a system
of buildings 400 feet
long, fitted with grind.
ing and molding appa-
ratus, boiler, engine,
kilns, cte., and are ca-
pable of making 3,000,-
000 bricks per year.
The Bessemor plant

hus a capacity of 700

tuns of ingots per

week. Two five tun
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convertors aro  used,
The new steel rail mill
occupies one of the
Inrgest edifices. The
steel rall train 18 di
vided into three stunds
of short rolls, #o ns to
insure great strength.
Thero nre six Siemons
furnaces of the largest
class, and a blooming
engine and blooming
train,  The capacity of
this branch of the establishiment is 1,000 tuns of il per
weok,  Theiron mll mill is provided with an artesinn well,
und, besides other machinery, has eight heating furnaces and
n threo foot horizontal engine with a 28 tun twenty foot fly
wheol,  Six hundred tans of rall per week are hore manu.
foctured,  The puddle mill has nine double puddling and
ono double heating furnace, and produces two hundred and
fifty tuns of muek barpor wook, ‘The shops nre of sufliclent
capaclty to keop in repnie all theso works, and also o second
Besgomoer plant and morchant mill, if required,
| —— el C——

A Parent Ovareir.—Where will the genius of the
Ameriean inventor end? A down east journal informs us
| thus o Molneannn s sbout to apply for a patent for an arti.

« | ficlal oyster, made out of tlour paste, lnp'lncu_ salt and water.

i’l‘l.n inventor placos theso in second hand oyster shells
[ which are. oarefully glued around the odges:-and when o
| half intexlenjed customor calls for & dozen raw on the haly
| ahell, ho gt them froah) from the shop, 1

|
i
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rly #00 pounds por aqunre inch, except for one very im-
mdm':mmu: thnt fn, that saturated steam alrondy
axisting would, as shown by experiment, bo condensed by
tho slightest Increass of pressure and, thas ylelding before
(e newly developed vapor, the result would Lo that the
prossure would really be but very slightly incroasod, It is
far more lkely that, in this case, the overheated crown slieet
would yield from simple we:knoss, and that an explosion
would result In tha  manner, as has actually ocourred under
onr own observation.

Our readers will be vory likely to agree with us, wo think,
whien we draw the conclusion thiat the statemont that *“ water
coming In contsct with red hot iron oreates & gas ten times
an explosive as the best ganpowder” requires some modifi-
eation. Learning more precisely in what manner deficlency
of water produces danger, those nmong them who have steam
boilers under their charge will beable to act more Intelligent-
ly in avoiding such risk.

- P &
INJUSTIOE TO WORKMEN.

It In alwayy the easo among antagonistic partios that there
are & fow on either side who rush to extremes and, by their
procipitate and i1l advised measures, neutralize such satisfac-
tory adjustment of the question in dispute as might be effect-
od through the efforts of the more cautious and conservative
majority. We havegiven s multiplicity of instances of the
impradent proceedings of trade associations, snd have re-
poatedly condemned the coercive system which these societies
have seen fit to adopt in order to compel the support of dis-
alfocted working men. From the following document, how-
ever, which we have recontly received from acorrespondent,
it appears that the extromists are not all arreyed on the side
of the unlons. The Joliet Iron and Steel Company is one of
the largest establishments of its class in 1llinois, as will be
seen from the description printed in another column.
RECEIFT AND CONTRACT.

EXPLOSIONS DUE T0 LOW WATER.

In our issue of March 8, we published an article in which
we exhibited the fallacy of the popular ideas relating to the
consequences of low water in steam boilers, and showed how
collapsc, oven, might occur as a result of this condition. Wae
related o case, as described by a correspondent, in which col.
lapse actaally took place. We explained the manner in
which explosions might, under some circumstances occur,
and, in conclusion, summed up our argument in the statement
that overheatsd surfaces, where low water had occurred,
might produce eithe: explosion or collapse, or might cause
no dange~ons result, according to the peculiar circumstances
of the individual case. The question 2f a correspondent leads
us to take up the special case of explosions caused by the in.
<rease of pressure which may be produced, in some cases, by
the injection of foed water upan overlieated surfaces.

In the article above referred to, we showel the possilility
of cold fead water, entering a boiler filled with steam, pro-
dacing the condensation of that steam and tha consequent
collapse of the boiler. Should, in any case, the feed water
be too warm to preduce instantaneous condensation, or should
it be evaporated so rapidly as to supply fresh steam faster
than condensation con'd take place, an increase of pressure
would « cour which might produce, and probably in many
cases has produced, the explosion of the boiler.

Let us suppose, as an extreme case, a plain cylindrieal boil-
er, of 42 inches diameter and 30 feet length, to have hecome
completely emntied, by some accident, and the: to have a
supply of water forced 'u under tiie conditions last deseribed.
We may easily calculate what pressure of steam will be pro.
duced, if the feed water were boiling and the plates red hot,
—oonditions most favorable to inerease of pressure. Such a
boiler, if of quarter inch plate, wonld weigh not far from one
and a half gross tuns. If the fire line were at the middle
line of the boiler, about 1,&!0 pounds of fron micht become
red Liot, were the boiler to become empty. Nine pounds of
red hot fron wer: proved, by Professor Johnson and the Com-
mities of the Franklin Institate in investigation of this sub.
jeet, to contain heat enough to be just c.pabls of evaporating
one pound of water. Seventeen Lundred pounds of iron
might therefore evaporate 1322 — 200 pounds of water, under
most favorable circomsetances. This weight ¢f water, occu-
pying the full e acity of the boiler, 200 cubic fest, would
produce & pressure of about 300 pounds per square inch. In
one sctual experiment by the Committes of the Franklin In.
stitute, the pressure ros: above 200 pounds per square inch,
when it overcame the resisting power of a portion of the
boiler, and they were unable to determine the maximum
Timit,

The casn which we have sunposed woul?, evidently, be
likely to produce explosion, were the pressure not relieved
by the safety valve; but it must b remembered that this is
the extreme case, and one likely to be seldom met with. It
will rarely happon that cne half a boiler will bo thus hoated
to & red heat, and that it will yleld its surplus beat to heated
and rapldly injected foed water; and even then it is only
when the sa‘ety valve is noperative that the pressure can

roach the indicated figare.  Suppose s boller of the locomo.
tive type to hiave its erown stieet slmilarly overheated, whila
a heavy pressure atill exists within It, say 120 pounds, By
similar euloulstion we ean readily dotermine the increase of
Preasate,  Tha erown aliwet being, say | feot s uare and §
ineli thick and the botler containing 100 cubie feot of capnci-
ty above the then ox\st' ng water line, thie pressure, if unre.
Hevad by the safory valve, would, in this exnmple, rise to

tors, or other persons who may be dependent upon me for support In case
ofmy death) forany 4 or accid or oecarriug 1o me while
in 1ts employ, whether caused by the neglig=nce or carelessnoss of any of
the oMcers or employees of sald company, or from any other cause whatso-
ever. And that sald company shall have the right, at any thue, to discharge
e from {ts employ without notice.

Further, that I will continne (n the employ of sald company from month
to month at the current rate pald by sald company for the class or kind of
work done by mo, and not leave the employ of sald y or refuse to
parform my dafly duties without fourteen (14) days notice in writing of such
{ntention to the superintendent, foreman, or the perscn under whose orders
1 am employed, previous to the time of leaving or fafling to perform my
dafly dutios.

And in consideration as aforesald, I do further agree that in case I fall to
comply with the conditions last aforesald, that I will forfelt all moneys
earned by me and remaining unpald at the time of such fallure on my part
to comply with the terma of this contract.

Slgned

Witness.

Although it is possible that this contract may be legally
valid under the statutes of Illinois, we doubt whethor its
terms would receive o rigid interpretation from any court
ur be enforced throngh any jury. It is plainly inequitable,
inasmuch as it gives to the employerrights which it denies to
the employee, and places the latter in a position in which his
means of support may be at any moment taken from him
without warning, and without leaving him any mode of re-
dress. That this power nay be o used as to cause great
hardship is clearly obvious, while the system of requiring
men not only to give the'r time and labor, but to bind them-
selves by such oppiessive obligations, for the simple and sin-
gle consideration of their already faithfully earned wages,
seems to us wrongful and highly unjust. *“The laborer is
worthy of his bire,” and although employers have a perfect
right %0 regulate the quantity, quality, and manner of perform-
ing his work, they should not take advantag: of the necessity
which impels & man to toil for the existence of himself and
his family, to impose upon him extreme conditions which,
were he iess dependent, he would unhesitatingly refuse.
‘We cannot too strongly protest against the adoption of
such a method of governing workmen as the above would
signify, and we would earnestly advise its discontinuance.
It is on such procecdings as this that the harangues of the
leaders of strikes and labor uprisings find a substantial
basis, which lends to their arguments a weight with men who
otherwise would fail to be moved by them. The doubtful
bonefit, which perhaps may accrue to a single establishment
is » hundredfold outbalanced by the obstacles thus thrown
in the way of those who are striving to reach a fair and
equitable adjustment of the question of labor reform.
It seems to us that the coercion in this case is as evident
and in overy respoct as mach to be condemned as that exer-
cised in the conteary direction by the unions. Indeed, if
employers adopt thia course, with their restrictions on one
hand and those of his soclety on the other, the future of the
working man is at best sadly unpromising,

— -

PROPOSED NEW PATENT LAW IN ENGLAND.

A committee of London patent agents has prepared a
bill for & now patent law, the passage of which through
Parliament is proposed. It is & sort of » patent hash,
having been made up, apparently, by means of scissors
and paste, its components belng derived, in smull items,
from the patent laws of varlous countries. It provides that
the present set of supornumerary officials, the ** Lords and
Commissioners,” ahall still romain in offiee, to draw their
sularies, for that in all they have dons or are oxpected to do.
o this gallant body, & corpa of slx new mombers are to be

—

Some items aro then taken from tho Ameriean law, Bx.
aminors aro to by appointed, all cawes are to be exam.
ined as to novelty, and rejections mada when the examiner
thinks proper, ‘Thix officer may summon the applieant and
compel him to make such amondments us ho may require,
The present burdensome patent feos nro to be retained, while
another section provides that the patentes aliall be compelled
to grant licensos for the use of his Invention, on such terms
as the examining committee may think proper; and they
mny also vary or eancel licennes.  Insuon of Infringements
are to bo determined by a judge, without n jury, who may
enll in oxaminers, if he desires, to assist him. Items from
the Austrian and continental systemy are introduced, requir
ing that the invention shall be worked within a specific time
or the patent rendered invalid, .

The grant of patents to the first applicant, whether inven-
tor or introducer, as st present provided, Is prohibited, and
patents are only to be granted to the inventor or his suthor.
izod agent.

The Inst mentioned clause is the only really sensible im-
provement that the bill containg, The effect of the other pro-
visions will be to place difficulties and troubles in the way
of inventors, without conferring benefit on anybody. We
are surprised at the stupidity which this proposed bill ex.
hibits.

What is needed for the encourngement of the aseful zrts
in England, and in every other country, in:

Firet, the publication in cheap and popular form of the
drawings and specifieations of all patented inventions, se
that the people may become fully informed as to what Is do-
ing or has been done in the arts,

Second, the reduction of the fees and the forms for ob
tairing patents, so that the masses of the people, who are
poor, but among whom the real thinkers and inventors are
to be found, may readily secure patents for their new idens,

Third, the placing of the entire control of the patent, from
the day of its issue to the close of its term, in the hands of the
inventor, to be his property, to be used as he thinks proper,
subject to no compulsion or other official interference.

Nearly all of the changes proposed in this bill are steps in
a backward direction, not an advance in keeping with the
spirit of the age. The present British law is immeasurably
superior to this one now proposed. Indeed the existing law
is admirable in nearly every respect and works admirably,
Almost the only change it needs is a reduction of the enor-
mons patent fees it now requires, and the limitation of the
issue of patents to inventors only.

PSEUDO SCIENCE.

We have before referred to the fact that mere reasoning,
not based on sufficient observation of Nature, almost al.
ways leads to false conclusions and bascless theories, that
this was the main fault of the ancient philosophers, and is
still the fault of that class of moderns who labor under the
serious disadvantage of deficient mental training; we have
also nsserted that docility to Nature's teachings and a liberal
amount of resignation of our own speculative facalties are
the renl means to come to the knowledge of thetruth. Even
some of the most eminent men have erred in this way, and
are lasting monuments of warning against mere speculation:
one such is no less a personage than the famous German
philosopher Emsanuel Kant, who risked himself on the field
of mechanics so far as to write a volume on dynamics, or,
rather, on a false imaginary theory of motion, which he calls
dynamics. We will only point out a fow of his errors:

Kant had evidently never been instracted in regard to the
resistar ce of motion by friction, and he was ignorant of the
fact that all motion, ouce imparted, would continue in the
same direction as long ss it was not prevented by other
causes, of which friction is the most common and, on the
surface of our earth, the permanent cause which finally ar-
rests all motion. Having no conception of this, but imagin-
ing that force must be a metaphysical immaterial thiog
which can be communicated to matter, he distinguishes two
kinds of force, living force (ris vica) and dead force (vis mor-
tis), and he illustrates these two forces by the following ex-
periment: ** Wheén a book lays on the table,” Le says, “and
I push it forward with my hand o0 slowly that it stops mov
ingas soon as the contact of my hand ceases, I give it only
a dead force; but when moving it with such violence that it
continues its motion after the contact of the force-giving
hand has ceased, I give it a living force.  So a heavy box or
trunk, dragged over the floor, is moved by a dead force, but
a stone thrown by hand is moved Ly a living force.” He con:
siders that & body, when moving it without contact of &
moving force, possesses the force wiva, the living force; and
the conclusions he further arrives at, being based on such
false premises, are, of course, totally at fault and contrary
to experience and even, we dare say, tc common sense.

If Kant had discussed this matter with a good physicist of
his time, and obtained some information on the subject of
friction, and absorbed this information, in place of excln:
sively indulging in his own fanciful and groundless speeu-
Iation, he would never have published his volume on dy-
namics, which must injure him in the eyes of all impartial
investigators. It shows how suporficial a thinker Kant was
after all; it raises the suspicion that if he was not more cor-
rect in his motaphysical reasonings than in his plain physics,
he does not deserve the confidence of his readers, and his
conclusions may go for nuught,

Another illustration of a similar nature is Goethe, who In
the latter years of his lifo had a notion to study optics, and
wrote a volume on light and colors, in which he proves that
tio had not the least eapability of making oxperiments, and

ndded, with salaries varying from $7,600 to 10,000 oach. |

was still more deficlent in his powors of observation. His
conclusions are almost all false; ho I perhaps worss than
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Kauot, and his book is nothing but a confession of deficlent
Judgment i regard to experiments and defective training,
his education being, as is well known, exclusively litorary
As there is no more useful labor than opening the eyes of
people to the trath and rooting out their projudices, wo
consider it a necessary and progressive stop to tear away a
portion of the halo which surrounds certain names, and

which has almost become to mankind sacred, owing to the |

habit men have of regarding their Loroes as superior in all
reapects to the ordinary run of humanity.

LENS FIRES,

Dr. H. C. Bolton, of Columbia College, New York city,
atatos that on & recent occasion, nt 9 A. M., on entering his
laboratory he found a wooden table on fire, ignition having
been oceaxioned by the rays of the morning sun, which fell
upon n glass spherical flask containing water. The flask
werved ns a lens which concentrated tho rays and set fire to
the wood. The author also alludes to the statement of Lae-
tanting (A. D. 300) who mentions the use of glass globes,
filled with water, to be used in kindling fires; while Pliny
recommends the use of lenses for the purpose of canterizing
the flesh of sick persons.  As to the latter, cne Mr. Barnes,
of Connecticut, took & patent in this country some five years
ago for the use of lenses for the purpose suggested by
Pliny.

In respect to fires occasioned by lenses, doubtless thereare
many examples. It is well known that vessels at sea have
been s+t on fire by the bullseye glasses used to admit light
10 between d=cks. These glasses were formerly made con.
vex onone side, thus forming powerful lenses.  In conse-
quence of the loss of property and danger their use has
been discontinued, and thick plates of glass, fiat on both
sides, have been generally substituted.

Captain Scoresby and Dr. Kane used to astonish the na.
tives of the polar regions by taking blocks of clear ico and
cutting them into the form of lenses, with which they in-
stantly kindled fires.

CURIOUS EFFECT CF LILHT Ou LELZ(TUM,

Seleninm is & substance that resembles and is allied to
sulphur. Ttis found in connection with some natural de-
posits of sulphur, but it more commonly occurs in combins-
tion with metals, forming selenides. Selenium is less com-
bustible than sulphur, burns with a blue flame, and emits a
putrid horse-radish odor,

Mr. Willoaghby Smith has been making a series of olec-
trical experiments with selenium, and, at a recent meeting of
the Soclety of Telograph Engineers, London, he made
known the following remuarkable results:

The sticks of seleniom were connected with platinum
wire and hermetically sealed in glass tubes. The electrieal
resistance of some of the sticks was very great, others much
less, and he was st a loss to account for this lack of con-
stancy, until, after various trials, he found that it wus due
to the actionof light. When the sticks of selenium were
shut up in a box so as to exclude light, the electrical resist-
unce was Lighest and remained constant; but when the cover
was withdrawn and light was allowed to fall on the sticks,
the electrical resistance diminished 15 to 100 per cent, ac.
cording to the intensity of the light. The shading of the
selenium by means of glassplates of different colors showed
that the conductivity was altered in proportion to the inter-
ception of the light, These are very singular observations,
and may lead to new and useful discoveries concerning the
qualities of other substances, and the manner in which light
and electricity affect them.

THE SIPHON RECORDING 1ELEGRAPH INSTRUMENT.

Perhaps the most valuable inventions in connoction with
submarine telegraphy have been made by Professor William
Thomson. Daring the laying of the Atlantic cable, the ser-
vices of Thomson's reflecting galvanometer were most valua-
ble, but lately he has succeeded in perfecting a recording in.
strument which is worthy of description. The ins.roment
in question is in use at Duxbury, operating through the
French Atlantic cable. It is available for recording a nosi-
tiveand a negative current upon a strip of paper in the long
and shors siguals of which the Morse alphabet is composed.
The difficalty of producing such a recorder as this has been
dae to the difficulty of obtaining marks from s very light
body in rapid motion without impeding that motion. To ef-

Aect this, the inventor connects (either by direct attachmont

or by stretchad thread or fiber), to the body moved by the ro-
ceived current, a light marking needle or tube, from the end
of which ink or other fluid is spirted upon paper. The sig.
nals which are to be recorded give rise to motions of the
marking end which are parallel to the plane of the paper,
while the paper is drawn along its own plane and in & direct
perpendicular to the line of the motions caused by slgnals,
8ir Willism Thomson employs for the marking needle, by
preference, . capillary tube, or a bristle at one end
into a stationary reservoir of ink or other fluid; and ho
eauses such fluid 1o be spirted or drawn from the opposite
exd of the tubo by means of an electric force, or by mosns of
rapid vibrations malntained in the needlo or in the paper, in
a direct perpendicular to the plane of the paper. Thess vis
brations tasy be maintained mochanically or pneumatically
as by the agency of sound, so that the paper receives ink by

& succession of fine contacts, between ench of which the tubo

or bristle is quite free to move, When the electrio mothod

o m;ﬂu puper ls drawn over a mohb% elootrifind, sy,

witively, the capillary tube being olec negatively ; and
powerful difference (potential) Is wmuintained betwoon the
o and the metal plate, such as would tend to eauso a suc:

cension of sparks to pass between thom snd which, under the
clreumstances, pn»durc- a fine stream of ink, or a succession
|of fino dots, spirted from the tabe on to the paper, leaving a

record of the position of the tube at each instant and draw-
Ing » continuoas line on the paper, without impeding by fric
tion the motion of the tube as directed by the recelving in

strument It has been found most convenient to allow the
paper to move ina vertical plane, and to usen small glass ol
phon with its short leg dippiog in the Ink and its long leg
pointing obliquely downward at the paper and close to it
The recelving Instrament used in connection with this mark-
ing apparatus s a peculinr arrangement in which the received
current passes through o very light coll of a small number
of fino wires. Part of this coil is placed in & powerful
magnetic field produced by permanent magnets or by elect o.
magnots, which set with great force upon the coil whea the
current passes through it.  The coil ix kept stiff without any

complote framework or bobbin, by the use of stiff pieces or
booms, drawn asunder by threads or strong fibers stretched
to fixed poluts and serving to support the coll while giving it
the requisite freedom to moveand the needful stability, The
message recorded by the ingenions apparatus appesrs like a
continuous line ; but when examined closely, it is found to
be made up of & series of ink dots. The line made in a lon-
gitudinal direction corresponds to spaces in the Morse alpha.
bet made by heading the current; and the to and fro trans-

verso lines, which may be long or ghort as the cable carrent
varies in strength, accomplish (he same purpose as the dot
lines made Ly the Morse pen. Thus the swinging motion of
n delicate coil is perfectly recorded with minimum expendi.
tare of forco.  Sir William Thomson has accomplished what
has been hitherto deemed an impossibility,
_— e  ————
THE VIENNA EXHIBITION.

On Saturday, March 15, General Van Buren, with his fam.
ily, left for Vienna to take charge of the United States Depart.
ment of the great exhibition. The appropriation by Congress
of $200,000 and two vessels for the free transportation of mer-
chandise hns enabled the Commissioner to collect a large num-
ber of articles for the great show, notwithstanding the unpro.
tective nature of the Austring patent laws. Most of the
exhibitors are manufacturers whose wares are well known
here, and whose inventions have been so long in public use
that the patent laws of no foreign country wonld probably
nfford them protection.

Had the Austrian Government amended their patent laws
80 as to afford the protection that (he word * patent” implies,
a lrrger numbcer of our more recent and important inventions
would have found place in the American department.  If our
part of tho show does not compare favorably with other
nations, it should be ascribed to the unwillingness of Amor-
ican inventors to trast their novelties to Austria’s tender
mercies.

The ship Supply completed hercargo and sailed for Trieste
a fortnight ago, and the ship Guard will sail, with the last of
the goods for the exhibition, on March 20. Both are sail.
ing vessels, and it is therefore uncertain when they will
reach their destination: in seazon, however, it is hoped, %0
permit their freight to reach Vienna before the opening of
the exhibition May 1st. About the same cass of articles
will be found in the American wing of the Austrian show as
is seen year after year at the Fair of the American Institute.
Among the most prominent are sewing machines of great
variety, the contributions of the Singer Sewing Machine
Company alone amounting to one hundred cases. Then
there are knitting machines, scroll saws, wood working ma-
chines, windmills, pumps, steam engines, water wheels,
safes, pianos, school furniture, etc., besides ores, bales of
cotton, hemp and other products from varlous parts of
the country, representing the growth and industries of the
sections from which they come,

On the main floor of the American department will be
shown, in actual operation, shoemaking, bucket, brush, and
pail making machines, stone breaking tools, flax cleaning
machinery, rock drills, circular looms, machines for making
pipe elbows, boot heeling machines, and numerons kinds
of wood working machines, General Newton has sent a
perfoct model of the enginecring works now earriod on
under his direction at Hallett's Polnt, and the United States
Lighthouse Board has forwarded thelr best specimens of
lighthouse lacterns, and the Navy Department theirnew im-
proved apparatus for holsting and lowering boats,

About soven hundred exhibitors have space assigned to
them, and some who were unprepared to send by the gov.
ernmont ships will forward their goods at their own exponse
by steamer, Commissloner Van Buren has beon untiring in
his offorts to have our country represented, and it is belioved
that the American department of the Vienna exhibition will
‘be croditable to the nation,

THE DETROIT RIVER TUNNELS.

We rogrot to Jearn that work upon this great enterprise
has been indefinitely suspended, for lack ot funds, and the
expected unlon of Canada aud the United Stites, by the
bonds of an undergronnd milway, is for tho precont aban.
dooed. This is a great pity, ospecially as much work had
already been done, The original plan contomplated the
councotion of the Great Weetern Rallway of Canada with the
Michigan Contral Railway, st Detroit, Mioh., by m:ans of two
indepondont circalar tunnels of masonry, each 156 foet in di.
amotor, oxecuted by borings under the bed of the river. Fach
tunnel win to hinve bean 8,608 feot In length.

The preliminary work conslsted in deifting n small tunnel
B feot In dinmeter, intendod as n drain for the two larger
works, and it Is upon thix small tunnel that considerable
labor has been expended.  Hoadiogs wore made on both

ides of the river, and, up to a rocent date whon orders were
given to stop, these headings had been carried 1,701 feot in
all, or 1,220 fect on the American side and 480 feet on the
Canadian side.

Mr. D D. McBean, Superintendent of the wotks, has pub-
lished, in a recent nnmber of the Dotroit Post, an interssting
review of the practical operations so far as they were earried,
showing that the works might bo easlly completed if the
money were forthcoming. We hope that an improvement
in the exchequers of the companies concerned will enable
them hereafter to proceed with the works and bring them 1o

campletion.

a— -
SCIENTLFIC AND PRACTICAL INFORMATION.
BLEACHING BY TUNPENTINE,
It is well known that tarpentine generates ozone, and the
fact has been used for bleaching purposes. The turpentine
is violently whipped by dashers and the ozone is blown
from the generator into the vat containing the paper stock
or other goods to be bleached. How far this operation is
successful we do not know, and only throw out the sugges-
tion for some one to give it a trial and report the result.

HARDENING BURNED STEEL.

For hardening the steel points of tools of boring machines,
ote., when burnt, J. Jossi proposes the following method :
10 parts of tallow, 2 parts horu filinge, 1 part sal ammoniac,
1 part pulverized charcoal, and 1 part soda are mixed together
and placed with a piece of wood on the parts to be hardened,
after they hava been exposed to a cherry-red heat. The mix-
ture dries under the influence of the heat, and the steel parts
may then be hardened again in the nsual manner.

ARTIFICIAL MILK FOR CALVES.

Sucerssful experiments have been made in raising calves
by means of a soup or milk prepared accordicg to the re-
cipe of Baron Lielig, which is as follows:

Seven pints of water and three and a half pints of milk
are boiled with 10 ounces of wheat tiour to an ordinary pap;
three and a half more pints of milk are then added, with an
ounce and & quarter of a pstash solution consisting of two
parts of bicarbonate of potash dissolved in 11 parts of wa-
ter. The same quantity of bruised malt as of wheat flour
is added to the hot pap, which is well stirred and allowed to
settle for half an hour near the stove or other warm place,
when it is boiled again and filtered through suitable gaoze.

The calves are fed for aboui 6 weeks on pure milk, and
gradually they are allowed less, some of the substitute being
ndded. At last they are given about 7 quarts of artificial
milk per day and no pure milk. After three months, only
one half of this quantity is given, balf a pound of linseed
cake being added ; in the fall some boiled potatoes are mixed
in. The calves guin about two pounds in weight per day.
A calf which was weaned on February 22 gained on an aver-
age 2'12 pounds per day. Should calves dislike to take the
milk of the cow, the substitute is given immediate'y. No
disadvantageous effects of feeding with this milk were ob-
served. Diarrbaa did not occur atall. The milk was also
applied 1o the raising of pigs, and was in their case useful
in the cure of diarrhea, which so often fatally attacks them. .

NEW METHOD OF CLEANING GLASSWARE.

Dr. Walz sends us the following correct description of his
new method of cleaning glassware, published on page 151 of
our current volume: The vessel to be cleaned is filled, or, if
large, rinsed with a moderately dilute solution of potassium

, the contact of the liquid being prolonged till
a film of hydrated manganic oxide bas been deposited ; the
solution is then poured away, and the glass vessel rinsed
with some stroxg bydrochloric acid. Chlorine is then formed,
but not enough to cause inconvenience; and acting in the
nnscent state on the orguaic matters, it speedily converts them
into substitution products, which are soluble in the slight ex-
cess of acld or water.

PRESENCE OF SILVER IN SUBNITEATE OF BISMUTH.

M. Ch. Ekin obsrrves that this prepamtion often contains
silver, of which, however, no notice is taken in most works
on pharmacy, Having tested it for the purpose of doteaing
s silver compound (subchloride), he fonnd some samples of
the subnitrate to contain from 39 to 65 per cent of subchlo-
ride of silver; and in other sazuples he found metallic silver,
but in small quantity.

K({SCHER'S REMARKABLE OBSERVATIONS CONCERNING
THE SUN

The great English philosopher lsanc Newton, and, in fact,
all the astronomers from the middle ages down to the end of
the last century, had a much more correct idea of the nature
of the sun than was the case with William Herschel and
his followers, who, in order to keep step with the current
of publie opinion of their time (whick favored a plurality
of Inlabited worlds), tried to prove not only all the planets
but oven tho sun itself inbabitable, at any cost, even at the
expenso of common sense.  For that purpose Herschel in-
vented the phosphorescent cool atmosphere which, from its
under surface, gave only sufficient light and comfortable
heat to the inhabitants on the solar surface, but from its up-
por surfuce projected mdiations which, at a distance of over
02,000,000 miles, could develope, with the help of our at.
mosphere, the burning heat of our tropical zones. Notwith.
standing that the idea was absurd In the extreme, and with.
out any foundation on aualogous facts positively known
about the properties of mutter and of heat, It was accopted
on the authority of the older Herschel, who (when we ren.
dor him impartial justico) wust be considered as anly & sue.
consful teleecopo maker, and o very poor philosopher, This
nbaurd dootrine about the nature of the sun Is, even now.n.

dnys, not expunged from our schoal hoak o ay astronomy,
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many of which still contain the following sentence: The | of the invisible God
stin is & dark body surrounded by n luminous atmosphers darkness and chaos, and revealed to man the majosty of the

Thanks to the rovelations of the ppeetroncope, we know | Invisible power to which he owos his very oxistence,’
pow that lsaae Nowton was perfeotly right when he estimn “ Notwithstanding that wo seo '|‘n- sun daily, we
ted the temperature of the solar body to be many thousands | must be amazed at ite beauty, and notwithstanding that
itis, In faet, so high that, according to his | it is given to no man to obtain a cormet knowledge of its

by it He ereated light and order out of

of dogrees,

statenents, wo. with our most intense fires, cannot form any | nature, the question arises: What does that glowing sub

stanco consist of ¥ To this [ answer that the sun te a flery

asdequate conception of the same
As 0 proof of tho correctness of our assertion ns to the | b iy condenxed from o heavenly vapor, out of which heat and

opinions in regand to the nature of the sun, during the cen. | light flow off to all things, os out of an Inu-Tlmu-olihl«- fountain
tury preceding Newton, we publish herowith a reproduction | of fire; which heat and Hghit, comblipoed with the seeds of the
of an engraving made more than two handred years ago In !1:"”‘, produce the wonderful \nnrl_\An{ things which we

ﬁwmogn\phh- work, written in Latin by Father A. Kircher, | dally seo here below The ‘-|'lll, llfo-l», aa »l['h'll re, rough and
and published In Amsterdam, Holland, whero & translation | waeren, consisting part Wy aof Nguid and solid matter, which
of this book fnto the Duteh language appeared in 1682, It !\\mllnl appear incredible, 1f It had not been proved by the

consists of two folio volumes, and is illastrated by many | very excellont moagnifying spyglassos, Invented for the in
gpection of the stars.  1f sueh a gloss bn attached to the hole

in o blind of o dark room, and turnod toward the sun, an
of the same may be thrown on a whito shoeot; it will

woodeats and engravings on copperplate,  Tho work s, ns
all works of that time were, o curlons mixture of trath and
antruth, flling the reader, in succession, with admimtion at | imagy
the patience and soand judgment of the anthor and then | be seen that the surface of the sun is nneven, has shadows
with sarprise at his eredulity in recording evident errors as | and lights, and is rough like the waves of an ocean, and
positive facts. The article on the sun, explanatory of the !rh;n it varies and is not today as it was yestorday. All of
engraving which we reproduce, is one of the remarkable in. | which has beon deseribed by the colebmted Scheinerus,

|l o :
stances in which the author is on the side of the trath, and | Somotimes also large spots, somoe of them dark, and some
light, are seen, which lost several days, sometimes disappear

ho even anticipates the modern ideas resnlting from discoy
and reappear again after some days; these spots are especial

ly soen at certain positions of the stars, All who have ever
readers of the 19th contury, He savas, in substance: seen the large eracibles for the moelting of metals, and no-
‘The great and good Architect of the universe, has given | ticed the surface of the white hot metal and the motions on

us an image of His Divinity in a body which causes all life, | its surface, can form a better idea of the appenrance of the

erins of two centuries later. We can only give an abbrevinted
translation as, like all old writings, it is too long winded for

motion, and being, the sun, which (as a soul or mind of the | surface of the sun, whence sometimes wmoke arvises, ns |

universe) is, in the material world, the visible representative ! have seen mysclf in Rome with Scheinerus, on the 4th of

o ﬂ/’i X Aoy
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April, 1625, wherefore [ have judged it appropriste to sdd
here & pleture of what [ saw. That these images of shadows
[ and firewla holong to the solar surface s evident from com
mon renvon,  Wo must then conclude that the sun is o he.
terogenecous fiery reglon, where ehanging wpots, smoke, and
nebule arise from the surface, now boiling up, then again dis.
appearing, as in s fiery ocean agitated by constant motions
and drift currenta.  All those who will further investigato
these wonders of the sun will, without doubt, easily under.
gtand the origin of the comets.’ 3l g “In order
thot the sun should better give ite wonderful power to the
other heavenly bodies, the Architect of Nature made it turn
nround on it« axis, as recently demonstrated by the astrono.
mers; while the earth is provided with a vapor region made
from thoe evaporations from onr earth, the rising of which
moderates the too great heat of the sun, #o as to glve us
moderate amount.”

Wo will not follow our author, the Reverend Father
Kirchor, any further, but only remark that his picture shows

| the dark sun spots, and the faeule, marked A ; the poles and

equator are also indieated, by the Latin names; while how

ever, the most remarkable of all are the protuberances,
marked LMNOPQRST. Itisnota little noticeable that
he introduced them in the picture nearly two hundred and
fifty yenrs before the instruments, which proved their real
existence beyond a doubt, were invented. On the whole we
consider this pictare nw o very remarkable production for
that time, in which evon an attempt had been made to repro.
gent the so ealled willow leaf nppearance of thesolar surface,
n discovery of modernastronomeors, the production of which
in #0 old & record of observation is, to say the lenst, a ro.
markable coincidence,

APPEARANCE OF THE §UN A8 DRAWN BY FATHER KIRCHER IN 1682
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Iy made double

Correspondence. ence. Theso aro to bo held together by n nice

lever or tongs, Fig, 8. The ton ¢ to gripe the lugs clos
E e to the band, as shown. Let the two onds of the lovers be
Distinguishing ¥Fibors in Mixed Goodw. proportioned aa 1 to 7; putin & apring index between the
To the Editor of the Soientifioc American : [long onds. ng shown; serew it up to 1 1b,, then the other
Unquestionably the microscope is the best means of accom end will be brought together with o foreo of 7 1bs, The
plishing the purpose of your correspondent ! ! n bo susponded from the feed pip
page 161 of this volume; it the simplost, quickest t A D, x ‘ y fitted bot the dis) ) that
and surest.  All and each of the fibers named in the article |it w o without friction, and a
are constructed—Dbuilt up, 8o to speak—in different manners, the result, The thimbles should be set ne
po distinet from each other that a moderate magnifying pow- | band, 8o as to keep It in place Now lot
er, say 400 diamoters, of a decently good yent will | the feed pig ] t) B. up to the first ) nd, if
show at once what they ar Any with a very little ski 1| my theory ber t. a litt sbove that w move the ind
in manipulation can obtain the rest e es have | By earrying ti high u ! r 1justin

been described and figured in the books, but there is no need | index, the true relation can be ascer

of books. Every one can obtain genuine fibers of either kind, | . Montgomery city, Mo

with almost Jess trouble than referring to a boc F COMpAr -—sPro

and the par- The Ocean Tides ax a Frime Motor,

ison with those found in the fab

the aath

json is of far more value

No chemical test is known to distinguish cotton : :
> > x 5 In an article on puge 64 of the current volume of the Scrx
fiber, but their difference in the microscope may be seen at a ;
. S . ENTIVIC AMERICAN I'he ocean tides o prime motor
glance. Jute fiber has more resemblance to flax, but can be . ¢ a
< E - > the enormous poy {1t 3 ding the
distinguished with a little more study Tl uls of
~ . R g to ut it ¢ titutes » i rtl )

paper may also be ascertain in part at leas the micro ‘ :

. . ™ W : | . v
scope; for example, your number dated Mar« is printed 3 >

" ceompl h aid purpose, wh 1 have been In

on paper containg no cotton or linen; it is me wood fiber 2
2 P : 2 . troduced and have, in some degree, been deemed 1
with  pitted " and ** sealariform " duets, not peculiar to any

: : . Iy The first is as
kind of wood, with possibly fibers of man parto or| -
ramie, of which I have not the means of comparison
ut the 1CTOSC0ODE CAl 10 eve thing nere 1s o ceT
But the microscope ca lo every thing. Therei r

tain fabric in use purporting to be made entirely of cows

hair. The question came up: Is there any sheep wool in
it? This could not be answered. For, while the bulk of

each is easily distinguished, there are sowme hairs

animal not be known from the other

is equally powerl

so far as is known, chemistry i
CHARLES STODDER

Boston, Mass.
-

Bursting Stralns of Cylindrical Bollers,

question in your issue of

In the discussior of the beil

February 22, Mr. Creuzbaur is trying to show that there is The tide lifts the tloat, A, from which power ransmit
no foree tending to tear the shell st X X (in the diagram), | ted by means of tho beam, B, pivoted on vertical standards,

the building or pillar, D. The power may be applied

except a vertical one, so long as the points remain the same | C,

distance apart, etc. Now they would not long remain the | directly or, as has been proposed by some engineers, trans
to strong spiral springs, which may be secured ]

same distance apart, if something did not hold them there; | ferre

use at a distance

and the very force which would spread them is what mskes | and carried to the required situs x

the extra strain that he overlooks. | Another method is the following (Fig. 2): A pond is built
But in all the diagrams the matter is placed in a false light. ’ near the const and is connected by a

In a boiler the force is acting in all directions from center to | canal with the sea An undershot

ed in the canal

water wheel is
The risix
part of the wheel
the falling tide
because the le
h

plac

m of the

circumference, where it is changed to the directi
ation to the force

will turn the k

r

circumference. It evidently bears some g
acting in the former direction. Now let us see what that

relation is. The force ncting from center to «'irvumfvro-m't'\
|
|

oward the pond

vards the sea

of the sea was

tends to enlarge the dinmeter, and the shell or circumference

resists that enlargement, As I said in a former communi- her than the pond in the

s second

and lower in tk

cation, to enlarge the diameter 1, the circumferenco must be 1

necessitates a peculiar construc

enlarged 31416 ; therefore the whole pressure in the ring
(nny width) is to that tending to separate the iron at any and

of the wheel, as the paddles have
to be placed radially, and a gear for
reversing the direction of the pow

every point ns 8:1416 is to 1; for we cannot ignore the very
foundation law of mechanics, that what we gain in veloeity

wo lose in power, and vice cered. er iarequired. To avoid this, the

I think if any one has the desire to try an experiment and | following construction was used (Fig. 3): Two paraliel canals

!
ke known the results, it might be of much benefit to many, | were made to connect
and perhaps lessen the number of boiler explogions. I in-|the pond and the sea,

close u rough plan of an apparatus which would if properly (and the wheel was

made, I think, give the true result | placed in a third one,
connecting the two oth
ers, The mill was erect
ed on the islands formed
by the cansls, Four
sluices, two for each
<‘.\uu|, were buailt, the
sluices of one opening
townrds the ioside,
those of the other to
wards the ontside, The

flood tide uln'l.l" the sluic LAl one o . n

and it closed the other end and enter the pond
Iatern]l canal and glulee, B, moviog the unders! whie )

the direction from the first to the second eanal

The ebb tide returned by openin luico A\ wasin
| in the same direction through the connoctin ann
through B to the ocean, turning the water w 1 in the
mannper as the Hood tide did, Th om requir only
well neting locks, which may bo easily abtained by construct
ing o proportionately large pond E. & E 8 FEopwann

Dresden. e FInnn y

- -

The dimensions L give are, of course, not arbitra L e

; . Pasychie Foree on the Sinte
chine of much larger dimensions would reduce the frietion

to & minimum, and give more securato results 10 the FEditor of the Sciantific Admerican

In Fig, 1 (elevation), « ¢ are two motal digks, say n lttlo [ 1 avish to invite the attention of selentific mon to the phe
more than 7 inches in dinmeter, faced truo and smooth {n the | nomenon called spivitualism, as it | tely |
ingide for nbout 1§ inches from the outer edge : thoy are held | hor Although somewhat ridi
1 luch npart h)’ threo thimbles snd bolts, u‘« show I.; Bis sl and if elligent | ! n
gus pipe 1 Inch in dinmeter, with a line of holes at one ond : | discover the source of the myster ) r wl
w convenlont length for the pipe would be about 274 inches | mediums posse they will confer a | 1 upot nkind. 1
to the first hole, which s the hight corresponding to 1 1b. of | am not eredulous, 1 do bellove it to b ) !
water. O s a feed pipe for filling B with water, which entors | at a loss to explain It |

at the wide to do away with the impact that would arise if | all may experiment. but
the water entered the top of the pipe D s a lght metal | or Iy possesse

steap or band, | inch wide and a littlo more than 22 inchies | some of his friends, ¢

:
lun‘(, bent Into & ring, with two small lugs soldered on n« nr ! or u table with some fabric that will ey ot ligl
tach ond, so that, when they are brought together the ends | from unde th, sems t ) .
will overlap a lttle, making the ring 22 inches o clreumfor. | suec hen | <

hort pencils Placo o chair so that you can hold the slate
under the table Tako the slate in one hand, hold it by the
{rame horizonfally under the table After having placed a

plece of pencil on the slate, e wore the curtain Is down to
exolude the Light, If you pospeas the medinm power it will
noon make itself evident by rps, or yon will hear the piece
of pencil fall on the floor, sometime striking the table vio
lently When the peneil fally, replace it with another, If

3 tration, nak if there aupirit present ; if

there s Any der

y on the slate Three taps signi

), TUAKE tnown by mp
fy yes:” two, “no:’ one, " don't know * I the answer Ia
it can write If you, then ask any question you
h ver 11 the bottom of the slate
: pencil f a ti Youecan dis
tinctly hear it writing, dotting the and crossing the t :
een the above performance and have been allowed to

t nothing unfair

corner
of the arm just low
elbow here est movement of
the fin o except when the pencl
ul iolently vas a slight twiteh of one

les, but I cannot sex

of the ible way for that to
be fraud. Wi 1 rthing In the way of
: Pla ¢ and hold it hor )

: n one hand and thont much

Now the problem is: how is the writing done? If you

have never seen this o

vou 1o do 5o and sat

isfy rsel wiore you €xXpress arl .
ng is rid 18, I must confess at t charm
nyster i tl rful writing is in different styles o

nn S Doneas
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The Recent Boller Explosion at Conshohocken.

Conshohocl

seem to fee

ing the lam

worable men and would in ne

ought would imperil the lives of their fellow citizens or

their employees, ] nive wa to1 e ar , pon
Messrs. Wood, or t ¢ them of ale reless .,
to speak of them disrespectful It was only ¢ ¢
tion to ti i boiler ¢
in order that men who 1 meay nd pliance
for 1 h done

In rpa they claim t the
on it and been ix A per riy 20 years
I do not think t ke wine, improve s
My experience t I ald ever b .
more than ten years

Messrs. Wood state that there was no steam gaze att
to the boiler, it having en sl - .
think there is a mechanical o1 r zed
who would expect that & boller ears of I
no steam gage upon it, would indi pre he ¢
the man attonding it I do not 1}
engineer of « ould w
emphatically there was r at tl
Messrs. Wo would « lvlml- W. Bauxnit Vax

Philndelphin, Pa

-
The Power of Compound' Levers

To the Edit ) Q ) {

I wonld ke to ww whnt foree one voued at
the lover, O, would exert on nn objeet betwoen the stationa
ry block, B, and the sliding head, A, when the arms D wnd
E, nre nearly straleht, or are exs ' \ .
') lever. ( I 104 ho 1 : st (4 . 11

. D ar 4
es ) aod | Y A ' | H nd D
in connected ! It ‘ d R o
Morex M
Hues X :
L w
t POw '
\ ne bu I It Ast Hin e
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Ignition by Superhoated Stoam.

In my communication bilshed your paper of February




;
1
!

Ho points
0

!d'ln::nnud with linseed ofl, and
groany waste muy have m\;o;\ t'ho
felting. ongine had for nearly o year, cortainly for
some '.-2‘ with ‘h::‘ tb";nqunthy of ol In ity lagyging
and felting, with no sigun of fire or smeke, while six bours
vlﬁmu.lﬂ. poller sufficed to vet it on fire. The steam
pipe of which Mr. Miller speaks was woond with yarn and
felting, and covers! with whitewashed canvas as far as the
engine room, say within 18 or 20 feet of the throttle valves.
Within the engine room it was firet covered with a thickness
felting, and over that were the pine rida to which the Ing-
was fastoned ; while, about the engine, the pine ribe
were in contac! with the metal. It is also to be obsorved
that the close covering of a symmetrical pipe would provent
Anydt'wllllon of air aboat the folting, while the lagging
about the throttle valves was quite imporfoct, espeeinlly at
the bottom. Whether superhested steam, rather than ordi.
pary saturated steam, caused this fire or even had anything
to do with it is what we are endeavoring ‘o discover, The
conditions were in all probability the same, and what those
conditions were I have endeavored to state; I have studions-

1y avoided doing more than that.

And here it seems to me that Mr. Miller ought to have
rested. Why he should pull the subject out of its legitimate
bearings, I can hardly undesstand.  If hechooses to sot forth
in your columas the superiority of his boiler over others, or
the value of superheated steam, 1 can have no objection
thereto, but I do protest against his using s report not his
own, without the conseut or knowledge of its owners, to fur-
ther that object. Those experiments, Mr. Editor, were in-
complete. The Miller boller was in use bus six hours, and
other considerstions uad led us to refmin from publishing
the report in order that the engincering and manufacturing
community might not be misled by partial reports. When.
ever we can speak iotelligently and sincerely of the superior-
ity of the Miller boiler, we shall gladly do so; but the regort
which Mr. Miller sont you has bat little value in deciding
that questior. A F. NacLe,

Providence Water Works. Mechanical Engineer.
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The Nebular Theory and an Inquiry Into the
Reason of Kepler's Harmonle Law.

To the Bditor of the Scientific American :

Having long been an interested reader of your valuable
journal, and for many years devoted 10 astronomical study,
1 would beg a small space in your columns, in order to give
what I think may be some reasons forabelief in the relations
which may exist botween what is known as the nebular the-
ory and one of the laws of Kepler, known as his third, or
bharmonie, law,

In considering thoe nebular theory we are led to presume
that the sun, as & gasecous body, may at one time have ex.
tended even beyond the present bounds of the orbit of the
planst Neptune; and that other plaoets revolving far beyond
his orbit, as yet undiscovered by our present telescopes, may
have been first thrown off from the solar nebula duriog the
earlier births in the family of our solar system. Be this as
it may, we are acquainted with a sufficient number of the
members of that family to answer our present purpose. Ac-
cording to the nebular theory, the solar system, includin ¢ the

" sun, planets, planetoids and comets, originslly existed in

one body in a gaseous state, similar to the planetary nebula
and extending at least beyond the orbit of Neptune, and per-
haps much further, if we take into account some of the co-
mets of long period. This gaseons body must have been very
highly heated in order to maintain the more refractory sub-
stances in such gaseous condition. And, judging from our
present knowledge, a portion of this heat would besubject to
a continual diminution from the radiation of heat in space.
A necessary consequence of this loss of heat would be a cor-
responding contraction of the gaseous body, and an accelera-
tion in the axial rotation. And as the exterior, or outlying,
yortions of this gas would be more mobile, less under the
Influence of gravitation, and would less readily obey the ten.
dency to accelerated rotation, a condition would eventually
arise in which the tangentinl or centripetal foree would become
equal to the central or gravitating force. This condition
onee attained and tho contraction of the contral ranss still
oontinulng, such outlying portion would becoms detached
and, possessing the tangontial motion of the equatorial por-
tion of the remainder of the mass, would start out on its
orbit In the same direction and continus 10 revulve around
ch remaining mass as o planet.  This planet, still remain.
i a gascous state, would be subjsct to the same condi.
tions s the purent mass ; receiving an axial rotation, taking
upop itself the form of an oblate spheroid, oboying the law of
grevitatioa, parting with a portion of its heat, undergoing
contraction, and Ineroasing in its axial velocity, until ﬂnnll)—'
thie same planet would, In o similar manncr, give birth to &
secondary planet, or satellite. This procesn would continue
in bath solar and planctary masses, 50 long s thelr extornal
portions should be sufficiently mobile and the force of gray-
ity overcome by tho tangeutial force, Astronomical selence
contributes much evidence tending to show that our whols
solar system has thus been evolved from matter onco In a
nebulons condition,

At first sight, tho ring of Satarn might appear to form an
exception (o the nbove theory; but if we conlder that, in
that case the outlying enveloping portion, when detached,
Might have been much more uniformly distributed around

Scientific Dmerican,

thiat planet’s equator; and thus continue to remain unbroken,

. | subject, perhaps, at gome futare time, to beagain subdivided

into innumerable amall satellites. What gives additional
strongth to this theory s the fact that these planets and reat-
ollites continue to move in an orbit around the oquator of
their parent, or vory nearly so, and that is precisely the place,
owing to the greater tangontial force and the smaller amount
of gravitation, from which such detachments should be ex-
pected to take place.

In seeking for a sufficient roason for the existenco of Kep-
Jer's Larmonle law, we havo only to consider that it will be
evidont that, after the solar mass had pacted with its loose
outlying portion, it would be likely to be some time before
it would again have contracted sufficiently to repeat the ope-
mation, especially if these detachments were asvisted by
somo eruptive forco, such as we find to be still existing in
the sun. The contraction might be tolerably uniform, but,
the detackments being in masses, would only take place ns
at #0 mAny succossive stagos. At each of these stuges the
tangential velocity would bo greater than at the preceding
stage, precisely as these orbital velocity of the planets and
satellites increases in n certain ratio as they are near to the
sun. Wemny noteulso in passing that these orbital velocities
are in proportion tothe masses and distances of their respect
ive primaries.

Consideriag that there has been the same constant relation
between solar matter and the forces (to which it has boen
subject from the earliest to the present condition of the sun)
throwing off these detached masses at different stages of con-
traction, st tolerably related intervals, and at decreasing dis-
tances from the center of the mass: can there be any diffi.
culty in accounting for the existence of Kepler's harmonic
law? The question may be nsked: Why has not the sun
thrown off any other planet after Mercury, or Vulean, it
any such planet exists? To this it may be replied, that, as the
central mass continued to contract, its density would con-
tinue to increase, a time would arrive when the tangen-
tial and cruptive forces combined would be insufficient to
overcome the central or gravitating force, and, consequently,
no more matter would be thrown off. Astrononiers believe
that that time arrived long ago, perhaps 1aillions of years.

The spectroscope reveals the fact that the planetary bodies | o

are composed of the same elements as the sun itself. Astron-
ome s now generally believe that our moon bas lost nearly
all of its radiant heat. As her mass is only about one eighti-
eth of that of the earth, it is no wonder that she should bave
cooled so much faster than our globe has. The masses of
Jupiter and Saturn also, being much greater, will account
for their cooling more slowly than the earth, and retaining to
the present time more of their heat and gaseous condition,
giving light to their satellites in addition to that which the
latter derive from the sun. This condition of those planets
will also account for the change of form which they have
been seen to undergo, which could not happen were they as
dense and as rigid as the earth now is. The later discoveries
in astronomical science appear to contribute more and more
evidence tending to confirm the nebular theory.

I know not whether it is yet an ascertained fact that the
sun is still contractiog from loss of radiant heat, but [ firmly
believe that, if not, it will be demonstrated in the future,
when sufficient time has ¢lapsed to make a comparison be-
tween the sun's distance and apparent dismeterat one epoch
with the same elements at another epoch.

To conclude, the science of astronomy is destined, in the
future, to engage tho highest intellects, and to command the
exercise ¢f the most abstruse methods of investigation and

calcalation. E. H. Price, M. D,
Tamaros, 1L

The Duplex Talegraph Instrument,
To the Editor of the Beientific American:

In page 65 of tho current volume of your estosmed paper,
I find an article on the duplex telegraph instrument in Eng.
land. You claim, In the artic's, this invention ns un Amori-
can one of some years standing. I take the liberty to bring
to your notice the fact that Messrs. Siemens & Holske, tele-
graph engineers of Berlin, obtained in 1849 an English put.
ent on the simultaneous telegraphing of a large number of
despatches by means of combined wircs. They improved
that method in 1856 in such w manner that replies could also
be sent, by which the method became practically important.
The simultaneous telegraphing in one direction was not so
much of a success.

In the summer of 1864, Professor Edland, of Stockholm,
took up the same subject, nnd obtained the same rosult indi.
pendently of Siemens and Holuke, telegraphing (in August
1856) by his system botweon Stocklholm and Upsals,  InJun-
uary, 1855, the line Stockholm—Gothenburg was worked on
his system (see Poggendorf's ** Annnls of Chemlistry and
Physicsl Science,” vol. xevili, pp. 115 and 032),

I hope that you will nccord a space in your paper to the
vindication of the priority of a German invention.

Dresden, Germany. ERNEST SCHURMANN,

- . A — -
Fog Trumpet Sgnals,
To the Editor of the Scientific American ;

My object in writing this Is to prosont an fidea for conslder.
ation in relation to the fog trumpot. It is o very usoful In.
strament to the marinor in warnlog him of contiguity to
land when other means fall ; but though it hns a voleo (und o

loud one) it hins no speech, and thiy 1 proposo to add,

Bounds of ascortained duration may be learnod and bo
understood to represent tho alphabet; onr telegraph opora
tors read by sound. You will at onee seo that I am Indebted
to that vminent man, Professor Morav, for thisidea. Morse's

[MarcH 29, 1873.

alphabet, as everybody knows, in represented by dots and
dashes. I propose to use figaros Instesd of iotters, the fig-
ure | for the dot and the figure 2 for tho dash, and make the
combination as follows, which can be altered to any extent:
1, 8, 11, 12, 21, 23, 111, 119, 121, 199, 211, 219, 291, 299,
1111, 1112, 1121, 1122, 1311, 1219, 1991, 1299, 2111, 2112, 2121,
9122,  The last number in thin series s —, — — and, if ro
arranged, will stand for . The next thing is to apply to the
trumpet o mechanical armngement cont olling the motive
power that is used in the vibration of the trumpet’s tongue.
Mhin will be no difficulty.

The object of thia is to spell out the name of the locality
for the information of vessels within hearing, Cape Race for
example; the second word would be quite enough to lot mar.
iners know their position. There should also be power to
uso this valve by the keeper f r the purpose of com nunics.
ting with a ship at sea, and when this is done, the slphabet
being known and a trumpet provided in every ship, com.
munic tion between ship and whore and betwoen ships st
wen, in fog or in the night, wonld be greatly facilitated. 1
am ineclined to beliove that the stesm whistle in steamers
would answer the purpose, also that two telegraphic opera.
tors of experience could communleate intelligibly with each
other at n distance by this means, [ do not seek gain in this,
but only to benefit humanity at large. E. Bracx
St. John's, Newfoundland.

Uneo-lroll'ablo Fires,
To the Editor of the Scientific American ;

The article of P. H. Vander Weyde in the SciesTiFie
AMERICAN of January 0, 1872, on the ** Latent Heat of Dis.
gocintion,” explains in part why great firos are so uncontrol.
lable, It is there stated that, when steam is heated to 5072°
Fah., it is decomposed into n mixture of oxygen sad hydrogen
guses, and about 8,000 units of heat are made lntent; and
when the gases again unite, which they will do when cooled
by contact with colder substances down to s point below
5072°, the 8,000 units of heat will again become sensible, the
proc2ss being analogous to that by which 962 units of heat
are made latent when water is evaporated, the same amount
of heat being again made sensible when the steam is con.

ensed

In great fires there is always a great quantity of water in
the burning materials, and the heat is doubtless above 5072%,
The result would be that the mixed gases would be driven
out of the fire and would recombine as soon as sufficiently
cooled, exposing any building or other object upon which
they might strike to the heat of an oxyhydrogen flame.

Oshkosh, Wis. SAMUEL P. Gany.

e I A —
Action of Glrzerin on Strychnia.
To the Editor of the Scientific American:

I notice, on page 57 of your current volume, that P. Bert
has found a remarkable property in carbolic acid, namely,
that it will dissolve strychnia, and he recommends it asa
test for that alkaloid. In last November, I had oceasion to
use strychnia with a solution of carbolic acid in its own
weight of glycerin. 1 used one grain of strychnis in half an
ounce of the solution. The mixture was clear; but after
standing three or four days, the weather being cold, it looked
creamy, and on the top there was a stratum of a reddish
brown color of a quarter of an inch thick, which I attribute
to ‘“ sulphoglyceric acid,” as the alkaloid was a sulphate.
By an examination with the microscope 1 find it to crystalize
in long slender crystaline needles, somewhat like the barbs
on o wheat ear, being tied together and branching out at an
angle of about 80°.

1 have not used carbolic acid as a test for strychnis, vor
have I seen it so used, but I should be glad if this should
nwaken more research in regard to the feasibility of its being
used for that purpose. CLARENCE OWEN.

Bloomington, I,

The Million Dollar Telescope.
To the Editor of the Sciont{fic American :

I fully concur in the idea advanced in the SCIENTIFIC AMER-
1CAN, by F. H. R., with regard to the million dollar telescope,
and you may count on me for at least three shares, and very
likely, if I see it is to be a success, five shares. If times are
hard, I will also be one of those to at{end a meeting to bhelp
on this grand enterprise. If you seo fit, make use of this in
nny way to agitate the subject, Srock HOLDER.

P

OENTRAL AMERICAN VOLOANOES —A correspondent in
Salvador, in Central Amerien, under dute of December 8,
writes to the Panama Record ny follows:—The voleano,
which is some leagues distant from the town of Santans, has
driod up a lake which for 500 years or so existed at the base
of the craters; but although vast quantitics of steam are
ejected, and the trees lining the inside of the crater are
seorchied up and withered, ns also are thosoto a limited dls-
tance near the top on the outside, no ejection of lava has yet
taken place. The voleano of Isaleo, which was active until
qnite recently, now shows nosign of lifo; and the supposi:
tion is that some strata which cut off the communication be-
twoen the two voleanoes have burst through or fallen in,
und so changed the chunnel of the fire.

——— )

A coruesPoNDENT, T, M., "snys: Cut your roiled papercol:
lnrs into strips for tapors. They burn slowly and are not
cnslly extinguisled,

PosT OFFICES were first ostablished in France in 1404; in
England in 1581; in Germany in 1041,
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THE STRENGTH OF TIMBER.

DY JOIUN ANDERSON, O, B, LL, D, F. W N N,

The strength of a pleco of timbor depends upon the part
of the tree from which it is taken, Up toa cortain age, the
hieart of the treo is the best; after that period, it beging to
foll gradunily. The worst part of o tres s the sap wood,
which Is next the bark, It 1s softer than the other parts of
tho wood, and is liable to premature decay. The deleteri-
ous componont of she sapwood is absorbed if the tree is al.
lowed to grow for a longor period, and in time the old sup
wood becomoes proper timber fiber similar to heart wood,
Hence, the gnodness of a tree, for timber purposes, depends
on tho ago &t which the tree was cut down. When young,
tho heart wood is the best; at matarity, with the exception
of the sap wood, the trunk is equally good throughout; and
when the tree is allowed to grow too long, the heart wood
is the first to show symptoms of weakness, and doteriorates
gradually.

The best timber is socured by felling the treo af the nge of
maturity, which depends on its nature as well us on the soll
and olimate, The nsh, beech, elm, and fir, are generally
considered nt their best when of 70 or 80 yoars' growth, and
the oak is seldom at its bost in less time than 100 years; but
much depends on surrounding circumstances. As a role,
trees should not be cut before arsiving at maturity, because
there is then too much sap wood, and the durability of the
(imber is much inferior to that of trees folled aftor thay
uave arrived at their full development.

The strength of many woods is doubled by the procoss of
geagoning, hence it ia very thriftless to use timber in a groen
state, o8 it 18 not only wenk, but it is exposed to continual
change of bulk,form, and stability. After timber is cut, and
before it is properly seasoned, the outside is found to crack
and to split more than the inside of the muss, because it is
more exposed to the desiceating effect of the surrounding ut-
mosphere; but, as the outside dries, the air gradually finds
its way to the interior. If timber is cut by the saw when
green, and allowed to seuson or dry in s gradual manner, it
is found to be the most durable. 1In the arts, however, urti-
ficial drying is often resorted to, as in the case of gun
stocks. These are put into a desiceating chamber, where a
current of air at 90° or 100" is passed over them, at such a
rato as to change the whole volume of air in the chamber
every three minutes, and it is found that a yesr of seasoning
may thus be saved. The walnut wood is as good, after this
process, as if the seasoning had been accomplished by time
and exposure, and works more smoothly under the cutting
instruments of the stock machinery.

Wood will always warp after a fresh surface has been ex-
posed, and will likewise change its form by the presence of
any moisture, either from that contained in the stmosphere
or from wetting the surface. The effect of moisture on dry
wood is to cause the tubular fibers to swell; hence it is that,
if o plank or board is wetted upon one side, the fibers there
will be distonded,und the plank, in consequence, must bend.

The amount of the shrinkage of timber in length, when
sensoning, is so inconsiderable that it may in practice be dis-
rogarded, But the shrinkege in transverse directions is much
greator, nnd presents some peculinrities which can only be
explained by examining the structure of the wood, as re-
sultiag from its mode of growth.

Mahogany is n beautiful, close grained wood, but is used
not ko much on sccount of its strength, but more frequently
because of ita non-liability to shriok, warp, or twist, and
from the peculiar property of taking a firm hold of glue. In
the last respect it is superior to any other wood. Mahogany
diffors greatly in regurd to its closeness, hardness, strength,
and beauty, Thut from Honduras, called * bay wood,” is
much inf rior to that called ** Spanish " mahogany, which
comes from the West Indies; the former is much used in the
construction of light textile machinery, but chiefly on ue-
count of its chienpness; and the latter is used for furniture
or for other ornnmental purposes.  As regards strength, this
wood is inferlor to oak in all respects, and its great charac
toristic defect iy unsuitability for exposure to the weather or,
indeod, for any purpose where it is made alternately wet
and dry. When 8o subjected, it rapidly decays, and loses all
its good qualities.

Onk, taken us o whole, is one of the strongest und most
durable of woods, and is especinlly adapted for exposure to
the westher of a damp climate, and is indeed suitable for
almost every purpose where the properties of strength, stiff-
nens, and toughness, combined with endurance, are required.
Its value for shipbuilding is proverbinl, and in its cmploy-
ment for the staves of casks, for treenails, for carriage wheels,
snd for all such purposes requiring lightness and strongth in
combination, it is equally ureful. From time immemorial it
was osteemod the best timber for heavy roofs, and the condi-
tion in which some of these grand old roofs have reached
our era fully attests the wisdom of the selection.

- —
Olnoking aund Over-Reuching in Horses,

Common as are these two faults, they are frequently mis-

understood. An over-rench is locked upon as an unavoids-
ble aceident, and clacking is treated by irrational alterations
‘of the hind feet shoos, We couple them together because
they present some common features.  Both consist of inter-
ference with the fare foot by the hind one, both are due to
nome temporary defect in the action, und both can bo pro.
vented by altering thie form of shoe. Clacking or, as it is
~sometimes called * forging” in the name given to the round
produced by the hind shoe striking the fore one in progres
) 1t 10 nsually heard at the trov, and seldom notieed in
‘adult horeos, It is most common iu young horses out of

2

nolso 1s produced by the hind shoe striking the under surfuce
of the fore one just behind the too, not at the heols. When
thio blow hos beon ropested so a8 to leave an impression, the
marks are found on the inner edge of the fore shoe.  This is
important, as it shows us that the length of thoe shoe iy not
ut fault, sod It wuggests the removal of the part where
striliing occurs.  Remoyal of this edge is equivalent to muk.
ing & nhoo coneave lnstond of flat on the ground surface, and
guch & nhoe Is found to effectunlly prevent s recurrence uf
tho objectionable nolse, The ordinary huntivg shoe, espo.
alnlly the narrow one mado in o ** oress,” is the best possible
form. For harnoss horses, whore more substance Is required

for woar, tho ordiunry shoo seatod on the outside instead of
tho lnnide is usunlly sufficient. A case may be met with in
which this alteration is not effective, We must then alter
the hind shoos, making them square at the toe, with two
olips—one on elther side—and sot back a little on the foot

The wall at the toe should not bo rasped off, but allowed to
protrude s little. Too ofton the hind shoes are the first to suf-
for nlteration, sometimes of u yery objectionable kind ; for in-
slance, we have seon thoe too of u hind shoe made dinmond
shaped and prominent, so as to come in contact with the sole
of the forefoot instead of thoshoo, This is & most irrationsl
and somewhnt dangerouns oxpediont, It leaves the offending
part of the fore shoo untouched, and favors the infliction of
injury to the foot. Even when the hind shoe is only made
short and placed back on the foot, there is & risk of the horn
at tho too being unduly worn, and there is a shortening of
the leverage of the foot which must more or less affect the
powers of progression.

If a horso ** clacks," rost contented at first with altering the
foro shoos ns wo have deseribed ; lmprove his condition, and
ride him up to the bit, but not pust his pace.

**Over-reaching " is an injury to the heel of the fore foot.
It is sometimes morely o bruise, but more often s lacerated
wound, s small round portion of skin being left hanging,
nearly detachod from the heel. The offending part of the
hind shoe is its inner circumference or edge, so that the in-
jury must be caused by the hind foot being in the heel, and
tho skin caught as the foot is retracted. The inner edge at
the too of a hind shoe becomes very sharp after a few days’
wear, and will cut like & knife. Asin “clacking,” the indi-
cation for prevention is to remove the offending edge. This
cannot be thoroughly done with the file, but when the shoe
is hot, the edge behind the toe can be catout with the
“fuller” so as to leave the shoe concave. As over-reaching
is an accident peculiar to the gallop, it is well always to
shoe hunters so as to guard sgainst the occurrence. The
neatest and best hind shoe for & hunter is made, like the fore
one, in & **cress,” and presents a concave ground sarface
and rounded edges.

When a heel is iojured, it is always well to try and save
the piece of skin. It should not be cat off until it is cer-
tain that it will not reunite to the ‘issues beneath. One
good fomenting on reaching the stable is enough ; after that
use the simplest weter dressing, and under no circumstances
use poultices, which only increase the chances of s slough
and retard the healing process. Should healing seem slow,
apply & mild stimulant, such as a piece of lint wet with
a mixture of carbolic acid, one part, to glyecerin, twenty
pate

The Decay of Wood,

Wood, being vegetable matier,is of course lisble to decay ;
but how Lo turn it to the best account with this known at-
tribute to contend with may be worth inquiry. The closer
the grain and the heavier the wood, the less liability there
is to decay; but for building purposes, as at present carried
on, light and open grained woods must be used. We cannot,
in these times of excessive competition, go back to the old
oak timbered and floored houses of our ancestors. It would,
however, pay landlords to build solid, substantial houses,
and let them ever at the present scale of rental. For in.
stance,in digging away the foundations of the Savoy Palace,
built upwards of six centuries ago the oak piles were found
perfectly gound, as was the planking which covered the
pile heads. But houses are built on & very different princi-
ple now, namely, to sell again, and perhaps again, before
the permanent owner lnvests in them, and then & coat of
paint and a judicious use of putty cover all imperfections.

The flooring boards, being kept in sheds, present quite a
different sppearance to the same quality of wiod exposed on
the quays. Putting on one side the question of expense,
the practico of matting up the end of the piles, as practiced
io the north of England, cannot be recommended, It cor-
tainly presorves the fresh sppearance of the weod, and
maokes it appear as if just discharged from the ship; but it
impedes tho free circulation of air, and anything that does

shaken st the ends than sweating inside, with hore and
there places where the penknife blade sinks in with hardly
nny pressure,

The deeny of wood arises from internal and not external
molsture; hence the danger of shakes, as they admit it
often to the very centro; and so long as free evaporation is
nllowed, docay will not very readily set in. It would be
very absurd to say that no paint ought to be used in the in.
terior of & house, but it is certain that & ploce of wood
painted on both sides will not last nearly so long as one not
pointed at all,  The reason is ovident, The paint effectually
oloses all the pores and prevents tho evaporation of the
molsture, which even the best seasoned plank will contain,
und hence deeay sooner sets in, in one shape or other. For
the same roason wood painted on ono side only will last
longer than that palnted on two sides, Thus in an old
bullding, the wainscot, doors, windows, ete. will be founi o

that is strictly to ba avoided. Bottor by far have the wood:

be affectod when the stalreason will be sound, beesuse nover
painted. The old houses in the qoaint ety of Choster prove
the truth of this. Some years ago, & Liverpool bullder who
bad soma contracts there told the writer that the numerous
oxposed beams were generally sound, sod they are all an-
palnted, but the inside work had apparently been repewed.
The best that ean be done, under all circumstances, is to
glve n cont of paint hefore leaving the workshop, and this is
generally done, st least in the large ostablishments.—Build-
ing Newa.

— —— -y~
Glaclor Motlon,
“In making some experimonts on the freezing of water,"
enys Mr. Jobn Altken, in Nature, ** It was noticed that, after
the same water hiad been molted and frozen s number of
timos, It generally burst the tube in which it was frozen.'*
This phenomenon the suthor considers to be the germ of
glacier motion, and he believes that the jee which has only
been frozen once has more alr in it than that wkich has
been frozen and melted & number of times; as ench succesd-
ing freezing deprived the leo of a quantity of air or some
other gnses. The natural conclusion seoms to be that lce
with air in it is & viscous substsnce, adapting iteelf to the
shape of & containing vessel, though pure ice does not.
In the detailed account of the experiments, we find that
rods of snow ice, made in close imitation to the material
composing glaciers, bent much more easily, when supported
at the onds and acted upon by a welght suspended st the
middle, than others made from ice from pure water. Small
rods of snow ice, 2 inches in dimweter, could be greatly dis-
torted, but when it was attemnpted to bend them around =
small cylinder, by the time the circle was half turned they
broke, even under s pressure which they easily bore in the
beginning. It was found that the bending of the ice had
developed a lamellar structure in it, similar to that found in
glaciers, which rendered the beams weaker on account of the
cohesion of their particles slong, the planes of lam®nation,
rendered less. Hence, further experiment proved that, if a
small portion of the circle was bent at = time and the pres.
sure then removed, the particles evidently rearmnged them-
selves; and by continuing the process, a ring of ice was pro-
duced from a perfectly straight beam. It is believed that
these conditions of alternate rest and pressure, arve, in all
probability, those which exist in glaciers. Alter pressure
has acted on one part of the glacier, bending takes place, so
relieving the ice at that part from the pressure, which
comes to bear on another portion of the giacier; snd before
the pressure again comes to bear on the first part, its strength
and viscosity have been resolved by rest.

There are other causes which may assist in producing
giacier motion ; these are briefly enumerated by the author
as follows: The sliding of the ice overits channel, this being
assisted by melting of the ice where its rests on its bed; the
melting point of the ice, in contact with obstacles, being low-
ered by the pressure of the mass behind ; the melting in the
body of the glacier, part of the water finding its way to
the channel under the ice and part being refrozen; the cre-
vasses In the glacier (due to the fracture of the ice) enabling
large masses to wmove into different positions more easily,
than if the ice were solid; and lastly, the old dilatation
theory, which sccounts for some of the pressure which
causes motion.

Improved Faper Bag Machine,

The paper bag machine invented by Miss M. E. Towne, of
Holyoke, Mass., and recently manufactured for the inventor
by the Ames Company, is deserving of a more minute de-
scription than it has heretofore received. It is a handsomely
ornamented structure about 10 feet long and 8} feet high.
The paper enters the machine from & roll, and is at first
placed sround & form, which can be adjusted so that a bag
can be made of any width desired. The paper is worked along
by o feeder, and the first process into paste the bag length-
wise, which is done by a thin wheel rolling upon it, the
wheel passing through paste in a dish slightly elevated from
the machine. The paper then passes under a knife worked
up and down by what is termed a continuous motion and
stop moticn, and a tacker catches the paper, holding it in
porition while it is being cut off. There are two small
folders which work from cach side of the machine, folding
the bottom of the bag in the required form, and side arms
to bring the paste 1o the center and paste the bottom of the
bag. The bag then passes through a revolviog press, which
securely fastens the parts already pasted. The last tucker
has an up and down motion, and places the last fold on the
bottom of the bag, which Is pasted by two more side pasters.
Tho bag then passes through two more revolving wheels
and is dropped  comploted.

Asbostos,

There are vory extensivo deposits of this important min-
oral within the limits of the United States, that found on
tho eastern slopo of the Geoen Mountsing and of the Adi.
rondiacks belng of the best quality for fineness and tensilo
strength, The fiber of New York and Vermout asbestos
variea in length from two to forty inches and resembles
unblonched flnx, when found near the surface, but when
taken st a groater depth, itis pure white, and very strong
and tloxible, It is found also, in conslderable quantities in
the Tyrol, in Hungary, Corsics, and Wales,

MenounriAL ointment is said to bo one of the best materi-
als known for preventing rust on gun barrels. It should ba
rubbed in thoroughly, both outside and inside, and well
driod off, 8o as to leave butlitelo on the surface, The quick-
wllvor forms o thin fillm which protects the metal from mols.
ture.  The article may be obtalned at aoy drug store,

candition aud especially noticeablo when they are tired. The
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_ NEW VALVE GEARING FOR STEAM ENGINES.

The Invention horewith Hlustrated is designed as an im.
provamont upon the mechanism gonorally omployed in con
nection with the common or alnglo slide valve in steam en-

: 1t 1s proposed to so move the single valve by refard.
ing and inoreasing its motion that the stemm cin b eut off
at any point of stroke desired, and yot keop: the port open at
tho exhaust end until the stroke of the plston is noarly com.
ploted. At this moment, the motion of the valve is quick.
oned, throwing the other exhaust port wide open, I.Almm?l- in.
stantly rolieving the engine of exhiust stean. It i8 clunimd
that, by this means, a wider
avernge port i obtalned in o
glvnn'ﬁmo, or whilo the piston
in moving n given distance,
and that the eutting off s of-
focted with a quicker motion
than can be obtained by two
eccentrics.

The desired object I« in this
case, accomplished by means
of the elliptical toothed gear-
ing, A B, in onr illustration,
the wheel, B, being connected
ss shown with the valve, It
will be obsorved that the va
ried motion i obtained as each
toothed gear alternates from a
large wheel to n pinion, twice
in each revolution of the en.
gine. By lengthening or short-
ening the crank on the small
shaft, the valve is practically
shortened or lengthoned, and
thus adapted to cut off at the
desired point. The excessive
compression or too early ex-
haust of steam when used ex-
pansively (due to the relstive ¢ 4
stationary position of the eccentric to ihe cngine crank) is
here elaimed to be avoided, and the necessity of & cat off at
the back of the valve (moved by an additional eccentric,
thereby involving a loss of power) is also obviated. This
gear can be fitted to any engine of the slide valve pattern in
nse.

Pstented October 15, 1872. Further information may be
obtained by addressing the inventor, Mr. William S. Bacon,
Sulphur Springs, Crawford county, Ohio.

GIN SAW FILING MACHINE.
We illustrate herewith a recently invented gin saw filing
machine which, it is claimed, will fit and work well upon
any form of cotton gin. A is the frame of the mactine, and
B the driving wheel, to which
the hand crank isapplied. €
is o wheel acted upon by B,
and D is a pinion under the
latter. E is s crank on the axle
of said pinion. F is the up-
right, with its brace attached
to the upper and lower part of
the frame, A. G is a small
pinion which works in the ho.
rizontal cog wheel, H, on the
upright shaft, which is placed
at an angle of forty-five de-
grees, o that the feed wheel,
I, may stand precisely with
the pitch of the teeth. This
shait is held between the parts,
K and D. The feed wheel, 1,
has a slit in the edge, the un-
der lip of which is turned
down #o as to catch the next
tooth ut every revolution, there-
by acting as feeder to the files.
By suitably proportioning the
above described parts, the files
are arranged to have six strokes
to ench revolution of the dris-
ing wheel, B, and feed wheel, 1.
At the front of the machine
is placed o sliding rest, M, the
two small wheels at the lower
end of which rest on the wood-
en cylinder of the saws when
the sppamtus js at work. N
iz 8 similarly srranged rear
rest. On these parts, the whole
weight of the machine is borne
when it s adjusted to the saw,
The front rest, M, is lowered
or elevated by two screws in
the slots. The rear rest, N, is
depressed by the screw, O, and elevated by the spring, P.
Q Q are the hinges, and R R movable plates attached thereto,
8 8 are the file plates, T T movable or sliding spring plates,
and U U file holders; V V are slides which serve to move
the rear end of the file plates in or ont from the center, thus
giving the files & deeper or shallower cut on the teeth. The
files are of the ordinary description used in handsaws, and
Are inserted in the file holders with the side scrow ugainst
them and the top screw brought down upon their shanks,
thus firmly secaring them in their places,
In operation, the machine is set 80 88 to allow the

saw o
come between the twn bl ves of the

frame and rest between

~

the front wheely until the feed wheel, I, engages in the teoth.
The front and rear rests are then regulated to take the whole
walght, aud se that the feed wheel has the precise range of
the tooth. Thomovablo platesaro next adjustod until the files
also hoye the mngo of the teeth, when they are firmly se.
curod,  The maeline boing steadied with the left hand, the
crnnk of the driving wheel, B, is rapidly turned with the
vlght hand, whoen the filing will procood with grent rapidity.
Mo under file works upon the right gido of the teoth and
travels about fen teeth in advance of the top file, which

operates on the left glde. The operator stands with the

BACON'S NEW VALVE GEARING FOR STEAM ENGINES.

ypoints of the teetl toward him. The inventor claims that
this device performs the work with neatness, uniformity,
and lightning speed. He says that by its use a fifty saw gin
can be filed within three hours,

Patented through the Scientific American Patent Agency,
December 31, 1872,  For further partienlars address the in.
ventor, Mr. Lewis M. Asbill, Charlotte, Columbia, and Au-
gusta Railroad, Ridge Spring, 8. C.

Rod Cedar Hedgows.
A correspondent, J. E. R., says that there is no timber for
hedges comparable to the red cedar. It will do well'in any
soil with a little care at first. Itis long lived, and grows

very rapidly. To propagate it, gather the seed when ripe

ASBILL'S GIN SAW FILING MACHINE.

and prepare the ground as for drilling garden seeds,  Plant
the seed three quarters of an inch deep, slightly manuring
the #4il to forco the growth atthe start. The seed is abun-
dant in Muryland, and our correspondent believes it will be
valuable in muny States where hedge trees are becoming
Bearee,
il —_— —
Sen Fires, oteo,
A correspondent, J. P., suggests that, in citios on the sen.
board, lurge mfts might be arranged to rise by the power of
the tides, and, in falling, be used to run light ;nut-hhu-r\' and

Water for Extinguishing

fires. And in any inland city, where thore ina flow of water,
an iron tube might be srranged to eateh the stronm and tarn
it into an upright tube.  The water would be driven upward
by ite own rmomentum, and n head wonld thus be created,
varging in hight na the veloeity of the stream, which conld
I nged at digeretion,

- -
Obxervations on the Durntion and Meltiple
Character of Lightning Flasles,

B Arago has elassified the different formu of lightning under
thiveo hends: 1st, Tinenr zig-2og flashes; 24, flashes appenring
as 0 brondly diffused light (sheet
lightning, heat lightning), and,
Instly, the rarely oceurring dig.
churges which are secn ag glow-
ly moving balls of fire. The firat
form ig due to the production In
the atmosphere of o gigantic elec.
tric spark, and the mujority of
physicists  and  meteorologists
suppose that flashes of the ge
cond form are due to the same
caune, their light being seen
either by transmission through

or refleciion from the clouds.

Professor O, N. Rood, of ¢
_ lumbia College, communicates to

the Journal of Science and Arta
an interesting paper detailing ob .
servations made by him on the
nature of lightning flashes. The
apparatus used wus a small train
of toothed wheels, driven by a
spring so that itshould be cape-
ble of rotating a circular paste-
board disk which was provided
with four open sectors. On ex-
amining lightning flashes of the
second form with this rotation
apparatus, it was found that each flash consisted of a con-
siderable number of isolated and apparently instantaneous
electric discharges, the interval between the components be-
ing %o small that they constituted a continuous act.

From the observations made, Prcfessor Rood concludes
that tho nature of the lightning discharge is more compli-
cated than has been supposed; it is usually, if not always,
multiple in character, and the duration of the isolated con-
stituents varies very much, ranging from intervals of time
shorter than one sixteen-hundredth of a second up to others
at least as great as one twentieth of a second ; and, further.
more, a variety of the latter kind may sometimes be found
in the components of a single flash.

to foree up sen water for washing streets and putting out

In the examination of the spectrum of lightning by Dr.
Vogel, a number of lines were
identified as also occurring in
the spectrum of the electric
spark in the ordinary atmo-
sphere, but what is remarka-
ble; it was found that some-
times the spectra consisted of
bright lines on a dark ground,
while at others bright lines
were traced on a less bright
continuous spectrum, and, final-
ly, sometimes a continuous
spectrum destitute of lines was
obtained. The discharges were
principally of sheet lightning.
Professor Rood considers that
the continuous spectra desti-
tute of lines were due to the
prolonged constituents above
referred to; and the occurrence
of bright lines on a less bright
ground, he refers to cases
where instantaneous and pro-
longed constituents were no-
ticed by himself, the normal
spectrum of bright lines on &
dark ground being produced
by flashes more nearly instan-
tancous. It is also believed
that zig.zag, heat, and sheet
lightning are really identical,
being in point of fact due to
the same cause, but viewed un.
der different conditions.

For the study of lightning
tlushos, the author recommends
n black or gray opaque disk
about 30 inches in diameter,
with one open sector. The
best form for the shortest and
longest durations is that of &
square, with sides of from 027 to 0°80 inch; for examining
the multiplo character of flashoes, simply o long narrow sec-
tor of 1° or 2% is preferable, A spring rotation apparatus
may be used, 20 ax to admit of rotations up to 20 or H0 per
second,

———-4. ) -

Actp in white lead may be detected by prtting a small
portion of the lead in a cup, pouring a little warm water
aver it, and stirring the lead in the water. Then add a few
drops of a solution of jodide of potassium: and if the lead

Is ncld, or contains acetate of lead, the water will turn yel-
low,
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THE COFFEE GARDENS OF ARABIA

Coffee is still cultivated in ** Araby the blest,” the coffee

gardens there boing on terraces which reach an elovation of

about 3,000 feet.
artificia)l canals,

The soil is kopt moist by means
which aro

made to Irrigate the whole by z 7

wWper ptor falling from the
"’h-lr,‘,,n the lower terraces
Dses topts here are planted so
ofage 'Sgether that the thick
fo. lln-“"'\u'hvrw

their roots

frot. 1 tropiceal heat of the
sun,

Our ecungraving represents
the famous coffee hills of
Yemen, in Arabis, where Ni
bulir states the berry was
first cultivated after it was
brought from Abyssinla
by the Arabs, and where

the ripened fruit, it is said,
has & flavor and
which it is impossible to trans.

fragrance

plant, For ages before Its use

wmong the western nations,

coffee was raised on these
hills, The fruit begins to

ripen in Fobruary; and when
the seeds are propared, they
are conveyed to the eity of
Beit al Fakih, where part goes
to Mocha und the rest to Eu-
ropean markets.

It has been computed that
the annual consumption of coffee is 1,000,000,000 pounds:
and that, with the excéption of bread, sugar, and tea, there
is no product of more genersl consumption than this invalu-
able bean. When we consider how universally coffee is used
as an article of diet throughout Turkey, Egypt, Arabia, Per-
sia, and parts of India, besides the more moderate but equal-
ly general consumption in Europe and America, we shall
find it difficult to overrate itsimportance, as vast multitudes
of persons are engaged in its cultivation, transportation, and
preparation for use in many quarters of the globe.

———— - 1O &

THE RALSTON INCLINED RAILWAY.

At the head of the Lycoming Creek valley, near Ralston,
in Pennsylvania, is the inclined railway to the McIntyre coal
mines, which serves to carry the coal from the pits to the
railrond nt the foot of the mountain. The lower terminus is
situated but a short dis-
tance from the track, and
a few steps carry the
visitor to the bottom of
the slope. As we enter
the shed built across the
rails, an empty car starts
out and goes whizzing up
the hill. Directly an.
other car starts into view
at the top of the incline,
meets the up-going car
midway, thunders down
with increasing momen-
tum, and shoots past us
into the valley.

“What is that cavity

for?"

we ask, referring

%o u depression under the track inside the shed. Tue starter
informs us that it is where the bumper goes in to let the cax
pass on, and just then, an empty car being hauled up from
the siding, he pulls a signal wire communicating with the
other end of the rosd. The stout wire cable in the middle
of the track begins to move, and a heavy wedge-shaped mass
of timber comes up from the cavity, broad end first, strikes
the car with a shock that sends it some feet up the slope,
and stops it on its return. It saves the trouble of hooking
and unhooking the cable, we are told, and is much safer.
‘When it arrives at the bottom of the slope, a spring changes
the gage of the wheels; it then runs slong s narrow track
into the hole, and the car passes over.

At the invitation of the starter, we enter tho empty car.
The =ignal is given, and before our equilibrium is recovered
from the jerk that nearly upsets us, we are rushing up the
glope. The cable sliding over the rollers produces & whirring
sound that makes our fierce motion seem all the fiercer, while
the steepness of the descent and the absence of visible mo-
tive power combine to highten the effect of the ride. The
mountain seems to grow beneath and above us, us the valley
:xpands and deepens below. We stop on the verge to look

oaded car which o swiftly by, we begin the descent

THE COFFEE GARDENS OF ARABIA.

it riges slowly as we descend, and that is all. Notuntil we
shoot through the shed and out upon the level, do we realize

that our motion has been particulsrly rapid or peculiar

-0 -

THE BRIDAL VEIL, HAVANA GLEN, N. Y.
There are no portions of the country which offer greater

attraction to the Jover of the beautiful and the picturesque

S v -
et (oo

than the so called *“ glens,” situate near the towns of Wag.
kins and Havana, at the head of Seneca Lake. in New York
State, These natural formations are cafions eroded from the
rock by the action of water, and form  succession of ravines
and gorges which, from their great extent, produce scenes

dve place to thickly wooded escarpments ; vegetation creeps
down into the gorge snd throws & network of beauty snd

no | grace, festooning the sides of precipitous rock

Our engraving represents one of the most interesting spots
in the Havans glen, from &
point where the strange geo-
logical formation is best ap-
The rock is moderate
ly shaly, and has n strongly
marked system of clangu.
lar joints, dividing the cliffs
into square towers and but
When a portion of
the preciples falls, it does not

l-.’lf' nt

tremsen

leave & jagged face bat & mu
ral surface, as smooth and
even ssn well bullt wall, giv
ing the sides of the cafion an
appearance of grand simplici-
ty. The eroding current fol.
lows the lines of division, lig
zagging st right angles rather
after the fs-
shion of ordinary streams.

It seems hardly credible
that such & vast gorge as that
represented could be cut by
the slender

than carving

streamn  which
showers & mist of spray, like
the film of a bridal veil, over
its cliffs. But there is no sign
of fissure at the bottom of
the glen, and a deep pond is
there, which must, at some
| time, have been beneath high falls, the constant action of
which hewed for it a basin in the rock. This pool begins at
the foreground of our engraving, from which anides may be
obtained of the great ravine which the constant abrasion of
| the cascade—continuing perhaps for ages—has gradually
worn away. The record of its work is but fsint, for the
frost has destroyed the water marks by breaking up the
shale; and although the solid rock above would retain the
imprint, the fragments at the bottom of the gorge show that
it eventually becomes undermined and, toppling over, buries
the marks out of sight.
- Sr-o=

THE HIXSON BEEHIVE.

Our engraving represents a new form of hive which, it is
claimed, combines improved arrangements for permitting
the examination of the bees and comb frames, and also for
utilizing the animal heat of the insects for warming the
honey and boxes. The construction is such that the objec-
tionable space between the frames and sides of the hive,

of remurkable varioty and grandeunr. At times the bare cliffs

!
which in winter affords passage for currents of cold air and
{ iIn summer becomes choked with wax, is avoided.

The parts of the floor, A, are at right angles, and incline
upon and from the center. In the removable sides, B, are
openings, one of which is shown closed by the door, C. The
side, D, and that facing it are composed of narrow vertical
boards, E, all of which, with the exception of the middle
one, are detachable, Each board is as wide as the distance
from center to center of the comb frames, F, and is provided
with a rib, G, on the inside, to fit inte the space ‘bet\n‘en
said frames. By this means, a side is obtained which, while
sufficlently light, is readily removable, pioce by piece, when
it is desired to inspect the interior of the hive. The sides
are held together by the cap, H, and bars, 1 ;and the boards,
E, are further secured by metal plates arranged in their up-
per extremitios, not shown in the illustration. The comb
frames, F, conform in shape to the ungle of the floor, slight.
ly above which they are supported by stud pins. By similar
means they are soparated from each other, the ix'nerslices
thus formed giving access to the bees.  J is the honey board
receiving the square lioney box, K, within the spac:\ occu-’
pied by the bees, so that it will be warmed in cold \\'cul.hor

——
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acoom 10 tho combs, when It 1s necessary to pry them straight,
ia gained by remoying one or more of the detachable boards,
an whiel, it is cloar, will not digtarh the beos as
mueh ns if tho whole side m'u“ : m th; ::::;: ‘:ll:;
placed.  Thero ure elght soparate co "

which, with its m;l‘::d oes, may be lifted out and trans.
ported to another hive without exposing the inpects in ad.
jolning portions axcept at the place of divigion, The invon.
tor further statos that the hive can be opened and closod
widiout killing & single beo or causing a drop of honoy to
run, and that it hns been proved excellently adapted for pur-
posos of artificinl swarming, dividing, equalising, and othor

oporations.

.pl":“xt:: (h’::‘h the Scientific Ameriean Patont Agency,
Soptember 24, 1872, For furthor information addross Mossrs,
Hixson & Co., Gallipolis, Ohio,
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New Reolation between Heat and Bleotrielty,

Mr. Frederick Guthrio, in the Chemical News, states that it
is found that the reaction botween an elootrified body and
neightoring neutra! one, whereby the electricity in the nou-
tral body s inductively decomposed and attmction produced,
undergoes & modification when the neutral body is consider-
ably heated. Under many circumstances, tho electrifiod
body is rapidly and completely discharged, a fact proved to de-
pend upon the temperature of the discharging body and its
distance from the electrified one and the nature ( +or —) of
the Iatter's eloctricity. The discharging powerof a hot
body diminishes with its distance and increases with its tom.
pemature, It also depends on the quality and not the quan.
tity of heat radinted from it to the electrified body. It is ne.
oa-ury for the discharge that heat of inteusity pass to the
electrified body from a neutml body within inductive mnge.

It 1s shown that various flames, both earth.connected
and isolated. have an exceedingly great power of discharg-
ing both kinds of electricity. As hot iron shows a preferen.
tial power of discharging — over <+ electricity,so itis found
that white hot but isolated iron refuses to be charged with
either + or — electricity. As theiron cools, it acquires first
the power of receiving —and afterwards of receiving +.
While white hot iron, in contact with an electrified body,
prevents that body from retaining a charge of either kind of
electricity, as it cools, it permits a + charge to be received
and subsequently a —one.

A suggestion is made as to the existence of an artificial
coercitive force, the presence of which, together with its dimi-
nution by heat, would explain mach of the above.

°
>

Alcohol, Whiskey, Brandy, Wine and Ale,

Dr. Willard Parker, of this city, one of our oldest and
most prominent physicians, in a recent address made the
following statement concernirg the effects of alcohol upon
the human system :

For many years | was connected with the care of inebriates
and paid particular attention to the character of those in my
charge, and I have arrived at the conclusion that drunken-
ness is o discaso. A man so affectod cannot control his ap-
petite, and must have drink regularly, and wiil have it at
«ll hazards. A healthy man can refraio from drinking, buta
diseased 10sn cannot; and these men so addicted readily
admit that. Men suffering from the digease have been cured
and they will with tears in their eyes promise to abstain, yet
on passing o liquor store they cannot help themselves, and
will go in and have their whiskey, Now the question arises :
What can be done? How shall we go to work? Society has
bee all the time trying to show what the use of alcohol makes
us do, and muuy will reply it makes them feel good, and
some will say it mukes them crazy, drives them to despera-
tion and to fight. Now let us drop that mode, and ask what
does alcokiol do to me, and not what it makes me do. That
is the great starting point. We have to teach the people
what aleohol does to them, and how it acts on them. It is
A8 poisonous us arsenic or belladonna, and produces its dead.-
ly effect on those who use it; but then itis used in an adulter-
ated state,  Whiskey is a poison, but gome believe and have
the ides if we can get pure spirits that it isall right, but that
is a mistake. Aleohol is poison, and the purer it is the more
deadly is it in its effect, and if I weres going to partake of it
I would prefer that which is sdulterated. With regard to
ales and beer, it is believed that they ure harmless, but with
the presence of aloohiol there is always danger. Those who
partake of it become drowsy, and those who drink wines be.
come stupid. 1In lager beer there is 8 or 4 per cent of aleo.
hiol, in ale 7 or 8 per cent; wine contains 23, gin 51 per cent
and branay 53 per cent of aleohol. Even in cider there h;
2 0r3 per cent of the poison present.

Izuitlon by Dup'erhulod Steam,

A correspondent, J. H., Jr., says that an eagineer asserts
positively that ignition can take place from steam pipes. He
#poke of three instarces where s knew it to be a fact!
Blisviogs were set on fire, #0 that they blazed, at three dif.
ferent times. 1 wid him I thought there must have been
olkor other combustible matter mixed with them. He said
there was nothing of the kind, nothing but dry pine shavings.
The shaviags were piled up against the pipes.

Professor E. 8, Breidenbaugh, of Yale College, shows, by
hm analyxis, the very exhausting nature of tobacco crops
“mhnﬂ.. It appears that for every 1,000 pounds

Wbacco grown, 102 pounds of the most valuable ssh con
stitoents of the soil are carried sway.

. -
Scientific American.
Hiogenosis,

Dr. William Roborts states that the rosulta of over 800
experiments parformed byhim support the concluxion that the
fungl monads and scteria, which make their apposrance in
bolled organie mixtures, are not due to spontancous ovolution,
but ariso exclusively under the infuence of pre.existing gorma
or ferments introduced from without. This method of ex.
perimenting conwisted in ox posing organic solutions and
mixtures to o boiling heat in glass fInaks, the necks of which
lad boon provionsly plugged with potton wool.  The fluid or
mixture in the flask may bo expoped afterwards to the full
influenve of light, warmth, sud alr; and you It remning per.
footly burren. Aw ovaporation takon place, no organie growth
makos it appenrance for oven yeara; butif tho plugof cot-

any nntaml wator, howover pure or well filtored, bo intro-
duced, then all fx chnnged,  Inon fow days the cloar nolution
becomes turbid with bacterin and monnds, or & mass of mil.
dow covers its surfoce and soon half fills the finsk.

A plug of cotton wool nets a5 an sbsolutely impervious
filtor 10 the solid particles of the atmosphere, while it per-
mits o free passago to the gascous constituents. It is con.
wldered impossible to doubt that the biogenie power of the
atmosphoere resides in fte dust, and not in it gaseous Ingre.
dients ; but as to whother it be s specific gorm or ferment, or
what its nature is, no sufficient evidence hns yet been ad.
duced.

P
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Doeath of Professor Torrey.

John Torrey, o most eminent botsnist, died on March 10,
at Columbia College, of which institution he had long held
the botanical professorship. His first contribution to science
was o catalogue of the plants growing within 30 miles of
New York city; this was published in 1517, and was followed
by the ** Flora of the Northern United States™ in 1824

His learning was extensive and voried. In 1824 he was
Professor of Chemistry st West Point, and he afterward held
a similar appointment at the College of Physicians and Sur-
geons In this city. He was also chief of the A sauy Office in
the United States Sub Treasury. He was stricken by pnen-
monia at the age of 80 years. Columbia College is largely
his debtor for his eminent services as a teacher, and for his
fostering care of her interests.

Death of Professor Sedgwlick.

The eminent veteran geologist, Adam Sedgwick, died on
January 27, at Trinity College, Cambtidge, England, at the
age of 87 years. His contributions to the literature of his
favorite sciense were exceedingly numerous and valuable,
and make up & large amount of work even for a carcer so
lengthened. He was elected to a fellowship of his college in
1810, and had won for himself & name in science while the
youth Roderick Murchison was fighting battles in Spain. His
services to the world of kaoowledge are everywhere known
and valued. By lis care and, to a great degree, through his
generosity the collections of rocks and fossils under his charge
at Cambridge have become the most complete of any now
open to the student.

P
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Extinguishing Fires by Vapors,

In our description of the Babeock self acting tank, pub-
lished on page 143 of the current volume, it is pointed out
that “ the gas seems to interpose a wall of non-conducting
vapor between the hosemnan and the fire, which protects him
from theheat.” A correspondent, W. M., refers to Professor
Tyndali's work, " Heat Considered as a Mode of Motion,” in
which the fact is stated that the arresting power of carbonic
oxide to heat rays compnres with the similar resistance of
the uir to such rays as 760 to 1; and carbonie acid compares
to air as 752 to 1. The apparent wall of vapor is, therefore,
a scientific fuct,

A BILL was recently passed in Congress authorizing the
President to cause such experiments to be made and such in.
formation to be collected as in his opinion may be useful and
important to guard against the bursting of steam boilers,
and requesting him to communicate the same to Congress,
The sum of $100,000 is appropriated for the purposes of the
uct,

Du. D. T. SHuMway, in a recent paper read before the
Mussachusetts Dentul Society, ndvocates the use of ivery
points, instead oY steel, in packing gold fillings, The ad-
vantages claimed for the use of the ivory are that the gold
will have better cohiesion, its softness is preserved, it better
wdaps itself to its position, snd the filling wears botter,

A COUPLE of immense wire ropes, each between threo and
four miles long, have just been completod by Messrs, J. and
E. Wright, of the Universe Works, Birmingham, Eng.
One of these ropes, intonded for the Wapping tunnel of the
London and Northwestern Rallway, at Liverpool, Is smix
thousand yards in length, 53 inches in circumference, and is
composed of six strands having ton wires ineach, The wire
is wound round s hempen core. The welght of the rope is
3 tans. The second rope is for the Cowlan's tunnel, st
Glasgow, in five thoussud yards long, and weighs 25 tuns.

Inventlons Putented in England by Americans.

[Complied from the Commissloners of Patents' Journal.)
Feow: February 18 1o February 19, 1995 inclusive.
FINUmino Toot~I1, E, Forrest, Boston, Mass,

GOYRRNOR~I. W, Gardoer, Quincy, 1),

Jovesal Box. -J. A Montgomery, Millbarn, X. J.

Loow <8 T Thomas, Oliford, N, H,

FRINTING Prmss. 1. 8, Dinghswn, Philsdeliphls, Pa., o ol
HEWLNG Macuixe~D, MoU, Buwyth, Omange, X, J.
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Improved Fire Kindlor,

Mountraville Gernvey, Middleburgh, N. Y.<In propariog this kindling, sny
desired quantity of ordinsry charcosl s immersed for thirty minutes, more
Or lean, In a saturated solution of ohlorate of potash aod nicrate of potssss,
disolyed fn water. The charcosl is then dried and (hen Immersed in & st
ursted solution of restn (o ondloary petroleam ofl. Thissolution Is prepared
by heating the petroloum to & temporature of from 180° to 0% Falirealiolt,
and putting into it resln until ne more will be dissolved. The charcoal is
then dried In any convenlent manuer until the p am 14 evaporated.
The petroleum dissolves or cuts the reslo and carries it tuto the pores of the
charcoal, where it (s left when the petroleum evaporates. The resin Is
readily set on five by s match or plece of lighted paper, and the hest thus
produced decom poses the chlorate and nitrate, snd sets free large quantl
of exygea to support b thus prod an heat, kindling
the conl or wood foel quickly and efectually.

Improved Window &Shnde.

Edward E. Johnson, Palnesville, Oblo.~This lavention has for ite object
to improve the construction of window shades, lnalde blinds, ote., which
Improved dilads shall be #0 construcied that aay desired part of the window
may be uncovered to admit the light. The Invention consists In sections
formed tn the body of the maln blind or shade in such & way that the sald
sections may be rolicd up from thelr lower cads, or the blind and sections
way be roted up together.

Improved Mililstone Balaunce.

George W. Wilson, Chebanse, [11.—The lmportance of beving the running
stope of & gruding mill perfectly balanced 1s well undorstood. In this
tavention It is sccomplished by means of & metallic riveted band and s series
of adjustable grooved or ribbed metallic welghts., The baud ts made by
riveting together the ends of s plece of band metal. It Is made larger (a
dlameter than the stone, so that the weights may be inserted. The band Is
tightened around the stone by the welghts. The latter are somewhat taper-
ing In form, and are made circular on their outer and (nner sides, 50 &s to
conform somewhat to the circle of the stone and the bard. The outer or
convex aldes of the welghts are grooved or ribbed, which prevenis them
from working out of thelr places. They may be placed in any part of the
band, as msy be required to balance the stone.

Improved Scissors.

John A. Correa, Green Bay, Wis.~The object of this luvention fa to pro
vide means for securing the bladea of sclssors or shrars together, so that
they may be adjusted at pleasure to work tightly or loosely without the uie
of a screw or nut; and It consists in one of more cam wheels workiag in
comblnation with the fulcrum plo. When the wheel is turned, sn inclined
plane bears agalust the upper edge of a slot and draws the pln upward and
the blades together.

Improved Land Marker.

John Caft, Emery, Chlo.~This Invention has for it object to furnlsd an
Improved machine for marking the ground (o erossrow for planting cors,
by crossing the neld 1a only onedirection. The axle (s made of such & lesgth
that the whools may be st the dlstance apart required for the rows, so that
the tracks of the wheels may mark the places for the rows in one direction.
The wheels are rigidly attached to the sxle so that they will revolve exact-
Iy togethor at o distance apart equal to the desired distance apart of the
hillsof corn. The cross blocks upon the two wheels are exactly o lioe with
cach other, #o that the corresponding blocks of ths two wheels may sirike
the ground At the samo time and thus mark the Cross rows.  Arms are made
of such & length that, when swung down Into, or nearly fnto, s vertical po-
altlon, the wheels will be ralsed fromihe ground, so that the muchine can be
convenfently turned or moved from place to place. By this coustraction,
by moving & lever forward the whoels will be allowed to come In contact
with the ground, and by moviug the sald lever rearward the wheels will be
ralsed from the ground.

Tmproved Scraping Instrument.

Van Ness Davis, Stoneham, Mass,, assignor to himself and Fraok A, Davis,
of same place.—The object of this Invention is to furnish a tool or lmple
wont for soraping kitohen utensils, and cleaning deposits of burned gravy
or othor sedimentary deposits from the corners or uugles,and ulso to be ased
{n house oloaning; snd it conslsts In & slmple fat blade with the scraplng
odgo at the end, and with asbank and handle.

Improved Toeol Holder,

Levi L, Lamb, Cholnen, Mass,~This lnvention conaints of & box handle for
contalning the tools and holding them for use, comprising & box and cover,
which are pivoted togother near the end for holdlng the tools for use, 80 &%
to opeff by swinging the cover In the plane of the top of the box and close
by areverso moyement. The box and coverhave each s Jaw, between whics
the dovetnll shaped heads of tho tools will bo tecured, to be held for use
when the box handle ls clowed, and op d to rel the tools when the
bandlo is opened. By tho same operation by which the tool In cse s te-
leased to be taken out, the box {s opened 10 recelve the tool 1o be changed
and allow of taking out another, thus economizing Isbor and time. A spring
catch Is used to fasten the box closed,

Tmproved Beer Cooler.

John Chandless, New York city.~This tavention relates to s new apparstus
for coollng ale, and has for {ta object not to destroy the vitality of the ale
while coollog It A box or tank, of sultable slze, Is 10 contain lee
and water, and so sorve as a refrigerator. A zigzag orcolled pipe s contaloed
thereln, (ts upper end projecting above the top and terminating in & fusnel
or enlargemiont. The lower end of the plpe extands through s slde or the
hottom of the refrigerator, and has & cock whereby It can be closed or
opened. Balug surrounded by ice water the pipe is necessarily cool, snd
will serve to cool whatever Uguor may flow through it

Improved Cultivater,

Willlam T. Parker, Verona, Mise.~Two “scutic * plows are traned togeid-
er, with the alde pleces of the frame of the machine uear the rearends, The
side pleces of the frame are Joluted Lo cross ploces so that they can vibrate
to allow the plows which are gulded by handies to be brought toward or
from the row, aa may bo demanded by the condition of it, The two sides
of the frame are preveuted from shifting forward or behiud each other by
sultable means. A vertieal bar, rigidly connected to the side plece, rises
from cach, to couslderablo hight near the center, and, belng connected by the
oross bars locecly Jolated to it, ssslsts o keoplag the trame 1o proper sbape
while sllowing the plows to be vii d. The rear support for the shaft to
alougeted vertically to allow the hight of the choppers (o be regulated Lo
W ground along which ey rus.
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Improved Koy Niog.
William T, Jeaks, Toledo, O.~Thistoveation conatsts in & key ring, tormed,
S8 10 [t maln portion, of one plece of metal, bent fnto a clrevlar form, with
1ts onda noarly meeting, And, as to Its supplomentary part, of a pivoted clasp,
‘which fits tn & depression formed by notehing sald snde, 2o that it will per-
fecily colocide with the luner and outer edges of the ring, snd thus fonn
awooth or contlnuous surfaces.

Tmproved Seod Plantor.

Thomas O, Garlington, La Fayette, Ala,~The Improvement in this Inven:
tion conslats In the use of stirrers which are mude ke augers, to the shafts
of whioh aro attachod fingers, which are made of tho same curve as the
thread of the auger 1ko part, so that they may clean themselves as thoy re
volve. To (b6 upper ends of the shafts 1s attsched gearing, so that the
stireams may be driven by the advance of the maohine.

Tmproved Wash Boller Attachment.

Richard 1. Hart, Salado, Toxss.~This lnveution has for fts object to fur:
niah an improved steam washing device. In usiog the maokine, the clothes
1o bo washod are arranged loosely upon & false bottom around tubes. As
the water bogins to bol), the hot waterand steam sre gulded by funnels
11t0 the tubes, up which thoy are forced lnto the horizontal pipe andare
projected through small pipes upca the olothes. Tho water passes down
through the latter, carrylng the dirt with It, through the ho es in the falso
bottom and through the holesin the rima of the funnels back Into sald fon-
nels, and thus the clrealation I continued until the clothes are clean.

Impzoved Stove Grate.

John It Stone, Round Grovs, Kansas, —The grate (s suspended at one end
by & yoko oxtonding down through the top plate und having notehes above
the plate to be engaged by vibrating buttons, the ends of which swing Inta
and out of the notchon, as required for shifting the yoke high or low. Near
the other end It 15 mounted on the end of & crooked lever, extending
through & hole In the side of the fire box, which serves as the fulcrum of the
lever. Outside of the fire box s a pawl, pivoted to the leverashort dis.
tance from the side cf the fire pot, and engsging with the notohes in the
stove side plate above the lever, By shifting this pawl from oue to snother
of the notches, the grate can be raised or lowered.

Improved Haruess Maker's Gage.

Dewitt G. Garlock, White Cioud, Eansas —The object of this tuvention is
to forolsh lmproved weans for catting leather sad stmnllar matenal lato
strips; and It consists In the screw for moving the head and handle of the
gage. A slotted bolt Is made to slide on the gage bar, the end of which
caters one of & number of holes Lo the whool whean the gage head (s adjusted,
and thereby holds the scrow and head stationary, Thls bolt s confined to
the under alde of the bar by means of & #lot and scrow atd the box through
which he boit passcs.

Impreved Car Coupling.

Casper 8, Bigler, Harrlaburg, Pa.—~This iavention has for Its object to fur-
nlab an lmproved car coupling which will ble the 4 o pl
the cars after they have beon run togellor, and to uncouple them while un-
derstraln, #0 that the attendant may be (o no danger while coupling and un-
coupling the care. 1he draw hook Is connected with the body of the carin
1be ordinary manner, and should be of sach o length that there may bea
space of sn lneh and & balf, more or less, Lutween the hooks of adjacent
cars when thelr bumpers are in contact. In the body of the hook (s formed
» long slot, through whicn passes one end of the link which s dropped over
1he ook of the adjacent car to effect the coupling. A pin passes down
through the siotted bedy of the hook and through the lok to sustaln the
draft straln. The lower part of the pin, againet which the link rests when
sustalning the draft straln, s made taperiug. Tuie upper part of the pin
way have a scrow thread cut upon it, »o that it ray be moved in and ont by
tarning it 1be taper of the pin enables It to be readily diawn out even
when the coupling is under straln, so that the link may be slipped forward
and ralsed over the ook of the adjacent car wilhout moving the engine
andoars. Tuls construction also prevents the cars from becomingaccident-
ally uncoupled, as tho link will not rise over the hook of the adjacent car
when It can slip biack in the slot,

Improved Process of Polishing Wood.

Uhristian Secbach, New York clty.~This Invention consists in the appli*
cation to wood surfaces, which are to be pollshed with shellac and varaiah
of a preliminary coating f d of pl y palot, and tarpentine. The In’
vention thus provides a means of closlug the pores of wood ; reparatory to
polishing. Fora rst coat, paint mixed with plaster of Paris and turpentine
is laid op and smoothed down with & 1ag. When dry, a coat of ahellac Is
appled, which, after belng rubbed down In tho ususl manuer, ls covered
with varolsh snd polishoed,

Improvement in Propulsion of Cars.

Raphugl De Lelili, Brookiyn, N, Y.~This lovention relates to & nrw
arrangomont of means for propelliug vealoles Jo elther direction over a
glven traek ; andconslats ln making the track of Jointed soctions, which are
plvoied Lo sapports ln woch wanoer th ¢, by alternately ino lolog the several
sections 13 opposite direotions, the load supported on the track will be
caused 10 travel from one sectlon to the other uatil (¢ arrives st its destl.
nation.

Improved Aunimal Trap.

Emlle Achilles Cordelro Da Ellva, New York clty.~The object of this
1uvention Is not only to provide an efclont trap for catebing rats and other
aznimals, but to make & tr p which shall be self-setting, and consequently
always ready ; and it conalets In a box, of oblong or other form, s portion
of the 10p 0f which Ix pivoted to the sides, and nearly balanced oo (ts plvots
with an Inglostire or balt chamber above wald top, and with one or more in
elines by moany of whioh thu anlmal Is onablod Lo reach the top of tho trap.

Improved Bale Tie.
Poter K. Dederick, Albany, N. Y. —~The (B { of this In
s » metal tie plece for tho fartening of & wire band, so contrived that the
Jongituding) strafu of the band causes the tle plece or plate to tasten the
:‘ud Iy securiog (¢ butwooo sald plato sud one or both of the taut portions
tho bend,

Twproved Eecontrie Fastonlug for Boxews, oto.

Willlat Youngblood, Brooklyn, X, Y, assiguor to Rosabelle Youngblood,
of sawe plage.~This luvention conslsts of & circular disk or button cateh,
of matal or any other sultable substance, pivoted at its center to the slde or
top of the box or other thing to be fastenud, nad baving & clroular groove In
the face fronting the box arranged ecoentrically to the pivot, ko that the
Book or hasp of the box cover which drops luto 1t through a radial noteh
will bo pulled down and fasten the cover down tight wheo the cateh s
turned. Thesaid radial coteh Is arranged whore the groove i furthest from
the conter plvot.

) Improved Medical Compound.
Joseph Geemen, Now York eity ~The object of this Invention Is to pro-
vide n remedy for rheumstiam and kindred diseases; and (¢ xlata 1n a

Tmproved Iat nod Cont Gunrd,

Sumaer X, Robbins, New York elty.~The object of this Invention s to
supply Lo the public s device by the use of which the annoying chauge or
carrying off of hats, overcoats, satohels, ote,, Ay be effectually prevented.
The tnvention conslsts of two U shaped metal hooks, which are conuocted

by & small lock applied to one of them, and are adjnsted 1o the brim of the
hat or garment. A short guard chato may further contiect the two hooks,
10 be placed around any fixed body, such as overcoals, satchels, umbrellas,

or othor objects, -

Improved Valve for Gows HReogulators,

John C, Sarsfield, New York elty uis lnyention has tor Its object to fur.
nisl an tmproved self-acting valve for regulating the pressure and flow of
K08 0a 18 pasdes from the moter Lo the burners, Lo cause each burner to give
the proper amonnt of Hght, howaver many or fnw burners may be burning,
and It conntats (n s tubular chumbor, designed to be connected with the gas
pipe leading from the meters to the burnors,  The chamber conaiats of two

parts which are serewed togetier, The fisngod end of a tube hak s screw

thread cut upon [ts onter surface Lo scrow Inlo & screw thread cut Io the in.
per surface of the mouth of the maln part of the tubolar chamber. The
hole through the fanged end of the tube ls closed with s valve, which rests
upon the outer or forward slde of the sald flange, and the forward end of its
Atem puasos through a guide hole In an arm formed o the cap part of the
tubular chamber, The other ond of the valyo steim passes into the tabe and
has one end of & colled wire spring sttached to It. The other end of the

spring In attached ton cross bar which rests (n notches formed v the edge
of the open end of the tube. In the edge of the open eud of the fube, mid-
way betweon the notches, arn formed two other notches, which are made
doopor und wider thun the Arst notenes, 8o that, by ralslog the cross bar out
of tho latter, It may bo changod 1n 1ts position and thus change the tenson
of spring.
Device for Converting Clircalar inte Reciprocating Motioo.
Luther Dame, Newburyport, Mass.—~The object of this iavention Is to son-
vert etrcular motion Into reciprocating by means of & stmple device which
works without Jar or nolse, producing oaly a very slight degree of friction.
1t conatats of & hollow eylindar with a longitudinal slot, into which » exlin.
drical core ls closely Atted, gliding therein by mesns of a bolt connected
with the core and runnlog lo the slot, applied eccentrically to a face piate
or shaft turned by a crank or other sultable srrangement. The mechanisn
s stmple, not Hable to get out of order, and has but little frizticn. We think
the invention well adapted for driving light machinery. We shall probadly
prescnt an engraving of It {n an carly namber of the SCIESTIFIC AMERICAN.

Improved Boring Mackine.

Isase Cory, Dalton, Ind.—~The object of this lavention Is to produce a bor-
lng machine whereby trees whose eap Ls 10 be oblalned In the manufyoture
of sugar, turpeatine, resin, or for olher purposes, can be convenlently
tapped ; and the Invention conslsta in applying a rotary tool or augerto s
movable frame, which can be fed agalnst the tree while the aoger is belng
rapldly revolved by hand or other means.

Improved Lantern.

Seymour Haghes, Jersey City Hights, N. J.~The object of this lnvention
% to simplify the constructior of lanterns, and to reduce the expense of ms-
king the same, and of keeplag them larepair. The Improvement consists
In constructing the crown or upper metal portion of the antern with a view
to allowing the ready removal and {asertion of the glass, which may be
stmply & commmon lamp chimpey.

Improved Screw Propeller.

Martin M. Wilson, Honey Grove, Texas. —Thls luvention consists In means
for gulding pivoted propeller blades 50 that they can open and close readily
and ly. Italso ists In anew mode of appiyinga spring thereto
#0 that the obliquity or realstance of the blades will be automatically grad-
uated. When the vessel is loaded snd the r on the biades is {n-
creased and a finer pitch required, the spring will contract {a proportion to
the resistance, and the pitck will be ch dasd ded by the of
theload, and the slip will be proportd ly § d. Atthe same time,

Preliminary Examinstion.

{n order to have such search, MIAKS 0U¢ & Written description of (he inves -
\on, in your own worde, sud & penell, or pen and 18K, sketeh. Send these
with the fee of §85, by mall, sddrest 34 to Muxx & Co. % Park Row, aud is
doe time you will recelive an acknowledgment tharsof, followed by s writ-
Len report (s regand Lo the patentability of your lmprovement. This specis-
search 1s made with great care, smosg the models and petents st Wasking
ton, 1o sscerialn whether the tuprovemeont presnted 1 patentabile.

Rejocted Cnases.

Majected canes, or defectiva papors, remodeled (of parties who have made
applications for themselves, or through other agenis, Terms moderate,
Address Moxx & Co,, stating particulars.

To Muke an Application for a Patent,

The applicant for » patent should furnish s model of his inventinn 1‘,._?
coptiblo of one, althookh sometimes It iy be diapensed with; or, (f the io-
vontlon be a chemical produetion, he must furish samples of rhie Ingredi-
ents of which his composttion sonsiata. These should be securely packed,
the Inventor's name marked 4n them, aud sent by express, prepald. Small
models, from & distance, et often be seot cheaper by mafl. The safest
way to remit money Is by & draft, or postal order, on New York, payabls to
ihe order of MUNK & Co, Persons who llve (o remote parts of the couatey
can usually purchase drafts from thelr merchants on their New York cor
respondenta.

Cavents,

Persons desiring to file s caveat can have the papors prepared in the sbort-
ost time, by sondiog & sketeh and description of the inventlon, The Govern-
ment feo for a,cnvoat Is $10. A pamphlet of advice regardiog spplications
for patents and cavosts Is furnished gratiy, on spplication by mall. Addross
MUNN & Co., 37T Park How, New York.

A relssue fs granted to the original patentee, his heirs, or the amignces of
the entire interest, when, by reason of ao insuflicient or defective specifics-
on, the original patent ts lnvalld, provided the error has srises from insd-
vertence, sccident, or mistake, with suy fraudalent or & iaten-
tion.

A patenteec may, st his option, Bave lo his relssse s separsie patent for
each distinct part of the lavestion comprebended in his original applicatioa
by payiog the required fee ln each case, snd complyiag with the otber re-
quirements of (he law, as in original spplications, Address Muxxy & Co.,
¥7 Park Row, tor fall particulars.

Design Patonits,

Forelgn deslgners and wmanufacturers, who send goods to this country
may secure patents bere Gpon thelr new patterns, and thos preveat others
from fabricating or selling the same goods 1o this martet,

A patent for & deaign way be granted to any person, whether citlzen or
alien, for any new and original design for a manufacture. bust, statue, alto
rellevo, or bas rellef ; any new and original design for the pristiog of wool
en, sllk, cotton, or other fabrics ; any new sad original Impressios, orns-
ment, pattern, priat, or picture, (o be printed, paloted, cast, or otherwise
placed oa or worked Into any article of manufacture,

Design patents are equally as important to citizuns as to foreignems. For
full particulars send for pamphlet to Muxx & Co,, 7 Park Row, New York.
Forelgn Patents,

The population of Grest B s 2L000000; of Fraoce, ST000; Bel-
glam, S000,000; Anetris, 36000/00; Prosts, OMN00; and Rassla, 70,000,500,
Patents may be sevured by American citizens (2 all of these countries
Now s the time, v Lile business Is dull at Bome, to take advastege cf these

forel B ts of all kinds are always

ign Selds. Mechan) pr
In demand in Kurope. There will never be & Detler time than (he preseat
1o take patents abroad. We have reliadle busiorss censections with the
principal capitals of Earope. A large sbars of all the pateats secured ia
forelgn ries by Americans are obtalned throush our Agency. Address

the propeller will have the same effect upon the engioe as a marioe g

‘ortoregulate (ta speed. The tenslon of the spring will be varied as required

by an adjusting nut. This arrangement of variable blades and s spring Is
clalmed to afford a gain or saving of power, and consequently of foel. un-
der any circuwmstances, whether the boat {s light or loaded, These variable
propeller blades are applicable to vessels of all kinds using screw propell-
urs, whether for canal, river, lake, or ocean navigation,

—- —

Value of Patents,

AND HOW 70 OBTAIN THEM.
Practical Hints to Inventors.

ROBABLY no lovestment of & small sum of money brings &
greater return than the expense {nearred In obtalning a patent
oven when the (nvention Is but a small one. Larger Inventions
are found to pay correspandingly well, The names of Blanchard
5 Morse, Bigelow, Colt, Erlcsson, Howe, McCormick, Hoe, and
others, who bavo amassed fmmense fortunes from thelr laven
tions, are well known., And there are thousands of others who

have realized large sums from thelr patents,
More than Firry Tuousaxd lnventors have avalled themselves
of the services of Muxx & Co. during the TWENTY-SIX yoars
they have actod as solicitors nnd Publishers of the SCIENTINFIO AMERIOAN
They stand at the bead In this class of business: and thelr large corps
of »1sistanty, mostly selected from the ranks of the Putent Ofce: men cap-
sble of rendering the best sorvice to the lnventor, from the experience prac-
tically obtatned while examiners in the Patent Office: soables Muxxy & Co.
to do everything sppertalulng to patents METTEs and CEAKER than any

other rellable sgency.

HOWTO ¢
OBTAIN

Jm
wor canonly be had by \og & pl pp
he C of Pa An applicat) dats of & Model Draw.

This ts the closlog Ingutry In
nearly every letter, describlug
some invention which comes
to this office. A positire an-

| for s patent to

compound composed of prunes, of) of cedar, chloride of sodism, sal niter,
aad jusiper berries. These substances are thoroughly mixed together by
adding cold water and combining them #o that tbe salts named will perme-
ate the whole mass, X

Twproved Gas Lighting Torch.

Charies H. Roberts, Troy, N. ¥.—Thils luveotion L an improvemeat In gas
lghitug torches, and consiats of & tube provided with perforstions and &
cup shaped eod and sitached 1o & #1af, 40 &3 10 conduct & stream of gas
memumma-mummuAMu-u
: Improved Hat and Cout Hook.

Cuarios ‘.»“Mmm'd:-mhmuum toanew hook for
~ clothes or o . made of one singlo plece of wire or band
m-:‘u-:u ciber fastenlng i S A

. say devicn, the cost of
; o ‘ rendering

} Twproved Bwing.
~ Bdward A. Tuttle, Willsmaburg, ¥, Y.~This lavention has for ita object

e furnla swing for children, which shall be so coustracted
::w-:-uu::uu uo::um-uam vibration,
| Tecldantal fall frum (ue swisg. -

tngs, Potition, Oath, and full Specification, Various officlal rules and for-
malities must 890 be obeerved. The efforts of the taventor to do all this
buslyess hlmsell e g My without Aftcr great perplexity and
dulay, he Is usnally glad to seck the ald of persons cxperienced (o patent
bustoess, snd have all the work done over agein. The best plan s to coliett
proper advice at the begluning. If the partios consnlted are honorable mon
tha lnveutor way sat<ly confde his \deas to them , they will advise whether
the oprovement Is probably paientabic, sad will give him all the directions
seedf] 1o protect his rights.

Mow Can | Meat Secure My Invention ¢

This is a0 Inquiry which ous Inveator naturally asks another, who has had
soine exparionce tn obtatn'ng patonta. Mis aaawer geserally is as tollows
and corroet

Couatruct & teat model, hot Gyver 8 1001 Lo uny dimenslon—wmaller if pos-
siblo—and send by expross, propaid, sddressed to Muxs & Co, ¥ Park Row,
New York, togeiher with s description of Its operstion aud werits, Og re.
celpt thoreaf, ihey will examine the lavestion carefally, and advise you as
10 1ts patentability, froe of charge. Or, If you have not thae, or the meaus
sl band, to construct & model, make s+ good & pea aod lok sketck of the
fmprovement as possible and send by mall. AR aRswer & Lo the prospect
of & patent will be recelved, waually, by roture of mall, It W sometimes
best 10 Bave & search wade st (he Palont QM0 | 246k & measure often saves
e cont Of an application fur » pateat.

Muxx & Co., 5 Park Row, New York. Clrealars with full laformation oo
foreign patents, furnished free.

Value of Extended FPatonts.

Did patentees realize the fuct that their Iavestions are Mkely to be more
prodoctive of profit durfng the seven yesss of axtension than the Srss full
term for which thelr patents were granted, we $3ink more would avall them
selves of the extension privilege. Patents graated prior to 1881 may be ex-
tonded for seven years, for the beneft of the 1aventor, or of his heirs lu case
of the d of the I by due applicatin to the Patent Offioe, ninety
days before the termlastion of the patent. The extended tlme foures to
the bepedt of the luventor, the assl uider the frst term having mo
rights under the pt by special ag The Goy
fee for an extension (s $100, and 1t Is 7 that good profesaional service
be obtained to duct the busl hefore the Pateat Ofice. Full laforma
tion as to extenslons may be had by addreselog Muxx & Co., 51 Park Bow.

Trademarks.,

Apy person or firm domicfled iu the United States, or any Orm oF corpors-
tion residing In any foreign country where similar privileges are extesded
to eltizens of the United States, may rogl thelr desl and obtaln pro
‘tection. This Is very lmportant to rs 1o this Y. and equal

Iy 80 to forelgners. For full particulars sddress Muyx & Co., 37 Park Bow.
New York.

ta

Canadian Patents,

On the first of September, 157, the new patent law of Cansda went {nio
force, and patonts are now granted to citizens of the United Statos on the
same favorable terms 45 to clttzens of the Dominlon.

In order to spply for a patont in Canada, the applicant must furnish a
model, in and dopll drawings, sub fally the satse as (o
applylag for an American pateat,

The patent may be taken out elther for five yoars (government fee or 50
for ten yoars (governnient foo $40) or for fiftesn years (governiment fee §&0)
The five and teu year patents may bs extended 1o the term of 0fteon years
The formalities for fon sre simple sod not expensive.

American (nveations, even {f already patented In this Y. oan be
p;:uted 1o Canada provided the American patent Is Dot more LHat one yoar
old.

All persons who dealre to take out patents ln Cauada are requested to
communicate with Muxy & Co, ¥ Park Row, N, Y., who will give prosmps
atteution to the business and furnish full tsstruction.

Coples of Patents,

Persans desirtug any patent tsaund from 158 1o November 3, 1N, can be
tuppiied with official coplos at & ressonable cost, thas price depending upon
tho extent of drawings and leagih of spee Acation,

Any patent twned since November 22, 187, ot which time the Patent Ofice
commenced printing the drawlugs and spe ticatioas, may be dad by remis.
ag to this ofioe §1.

A copy of the clalms of say pateat itued slnce 158 will be furalsded
for §a,

When ondering coples, please to remit for the same as above, and state
name of p Uile of Invention, and date of patent. Address Moy
& Co., Pateat Sollcitors, ¥ Park Row, Now York city,

Muxx & Co. will be happry to soe luventorn ia pervon, at thelr office, or to
advise them by letier. (n all casen, they may expect an Aonest apindon. For
sach cousultations, opialons and advice, no charge s made. Write platn »
do not use pencll, nor pale tnk  de beiel

All bustoess comm itted 1o oar care, a1l all consultations, are kept scres
and atricily confidential.

In all matters pertalalog (o Ppateats, such s conducting luterfersnces
procurtag exteosons, drawing asig jous tato e ‘I.t;

examia
of patentis, otc., special care and sttention s given. Yor
for paaphlets of lustruetion and sdvice RS -

Address
MUNN & CO.,
PUBLISHERS SOIENTIFIC AMERICAN,
37 Park Row, New York.

OFFICE 1N
WASUINGTON-Qoruer ¥ aud 7th streets, opposiie




md Personal.

 Inbertion under this head (4 81 @ Line.

'ﬂnbﬂl'awn. Oﬂn Gauge (‘ncl-:

A O o temiey Wrect. Now York.

R, 1. Gillmore, Keokuk, lowa, wants best
Foie, to be operated from carriage

Governor will do tor you. :
Pugsley, 6 Gold 81N Y., wants Well Buckets.

of Soda
«Thomas's Fluid Tanuate of Sola, gy
Price 100. per I, (n bbla., § bbis., or Kegs. For Circular,
-ou-n.n-nmlt—-dé-!- o
G ah ..w ran Goodrich,
ol the best Belt Hook for Ruly
(B ek b Bl S ot o
1, Mams.
- Use Grindstones.” Send
a 'lh-l‘&hn' Grindstones, Mitchell,

Varioty Mouldi
T T e Sy Howine

Shortt’s Patent Couplings, Pulleys, Hang.
wrs and ‘hmn Y snclm‘;. n&fn m?mu nlll:i
Cironlars free, Address Shortt Mif'g Co,, Carthage, N.Y.

ts wanted to sell Territory in the States

‘ol and Michigan, for one of the bewt thingr ever in
vented. Address RS G.Jock box No.T,Sencea FallaN Y.

Mills for Grain, Paint, Ink, &c, Ross Bro's,
Willlamsburgh, X. Y.

y tent for Stopeock. Will hold

. .ﬂu&:’m&am. No Packing or Grindivg and

10 Leakage, ond chesply made. Addross Banta & Bowe,
springticld, Ohlo. 7 RO,

Dam Regulators and Gage Cocks—For
toe bm.‘:e‘:nuﬂllm;l & Kelzer, Balttmore, Md.

Wanted to areange with a party having
sproper facilition to manufacture a very superlor Chorry
Stoner. Patont Just fssuod. Address Patenteo, W5 North
A5th Street, Pulladolphin, Pa.

All Blacksmith Slmqs need “oldlng\\’luc
e upsol bolts by haud, J. R Abbe, Manchester, N, H.

Part iring Steam Machinery for quar-
rying m{a‘: :l::t'nongum Stone Catter Cor.y.allh::ld.\'n :
Cabinet Makers' Machinery. T.R.Bailey& Vail.

Painters and Grainers by the thousand do
thelr best gralning quickly with Pat. Perforated Metal-
lie Gralning Tools. J.J.Callow, manuf.,Cleveland,Ohlo.

For Hand Fire Eogines, Price $300 to $2,000,
Addross Itamsey & Co,, Beneca Falls, N.Y.

Over 800 different Style Pum'gls for Tan-
nors, Paper Mills, snd Fire Puorposes. msey & Co.,
Sencea Falls, N. Y,

Stave & Shingle Machinery. T.R.Bailey &Vail.

Steam Boiler and Pipe Covering—Economy,
Safety, and Duradbllity. Saves from ten to twenty per
cent. Chalmers Sponce Company, foot East $th §t., New
York—13% N, 3 St §t. Louls, Mo.

Brown's Coalyard Quarry & Contractors’ AP-
paratos forbolsting snd conveying material by tron cable,
W.D. Andrews & BroAld Waterst.N. Y.

The Berryman Heater and Regulator for
Steam Bollers—No onoe using Steam Boflers can attord to

. be without them. L 1L Davis & Co.
Belting—Best Philadelphia Oak Tanned.
C. W. Arny, 501 and 30 Cherry Btreet, Philadelphin, Pa,
J.R.Abbe, Manchester, N.H., sells Bolt Vises,
Circular Saw Mills,with Lane's Patent Sets;
= more than 1208 o operation. Bend for descriptive pam.
phiet and price Nst. Lane, Pitkin & Brock, Montpe.

«Ner, Vermooat.

Key Seat Cutting Machine T.R.Bailey & Vauil,

Tree Pruners and Saw Mill Tools, improve.
‘ments. Send for circulars. G.A Prescott Ssady M, N.Y.

Dickinson's Patent Shaped Diamond Carbon
Polnts and Adjustable Holder for dressing emery whools,
grindstones, ete. Seo Sclentific American, July 24 and

Nov. 30, 189, & Nassau St., New York.

Five different sizes of Gatling Guns are now
suanufactured at Colt's Armory, Hartford, Conn. Tho
Rargor slees have a range of over two miles. These arms
are indispensadle in modern warfare.

The Manuf. Co. make a specialty
«11he ceanomy and safety In working Steam Bollers. 1.
E, Davis & Co,, Hartford, Conn.

ﬂnu& Lathe for Cabinet and all kinds of han-
ey, - plog Machine for Woodworking. T. R Balley
£ Vall,

Shafting and Pulleysa ialty. Small or-
imnuadl:ﬁ a8 good un’l'nusm? l!’.?ﬂ-b!ct(.‘ur..
New Haven, Conu,

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

For Steam
ar Stean Fire Engines address R. J. Gould,
Alwa t i
y.:‘ right side .:8-1'113 le.nnod Oiler,
. For Solid W m B;llmsl.:tc.. see ad-
Mtu 3 .mm. ou Mills, Pittabargh, I's...
Peck’s Patent Drop Press. Milo Peck & Co,,
New Haven, Conn.
Mi Wrecking
“Irrigating t lwn'-rﬂl.
JAndrew's Patent, tuside page.
H ic Presses and Jacks, new and sec-
~ond E. Lyon, £ Grand Street, New York.
For the best Endless Bed or (Farmar) Sur-
scer, sddrows Davie, Hsteh & Co., 8% North 12tk Street,
Prtladeiphls, Pa.

“Gear Wheels for Models, Price List free; Chucks and
(Drills, Prics List free. Goodsow & Wightumaa, 23 Corn-
Luil), Boston, Mass.
r aud Bevel Wheels and Spindles, of
durability, cast 1o order by l‘llubirl[:a Hteel (.'u'(-
dag Co. Al work warrsnted.

Drainage, or
e advertisement,

The Berryman Steam T
“The bost Is slways the cheapest. "w l.lllolﬁlv:::
Co., Harttord, Conn,
, for Locomotives, Steam, V
Alr, Testing purposes—Time and uto-:f:n::

Ganges - Eagioe Counters, Bate Gauge
Mumwu—-mmhmm

Bleam Gauge Company, 71 Liberty Street, New York
Absolately the best '
"""h‘lﬂ‘a . W. Farwall, n-‘tu,lf.\z

Broadway, New York,

For best Prosses, Dies and Fru
Pl & Willlams, ll|u 10 Fiymouth lt..“m?o:'lx?;";'
l(neh ne

wﬂdtr."l’.tmn‘;'):u.m?;‘:'ff}'"mh to

S

List of small Tools free :‘

earriagy
| Lathes, Planer, Shaper, Shafting, 30 Boilers,
PR e L e ey o e v v
Armngements are boing made to manu.
Wll-llu':lbu. mﬁutumdw
and others requiring & litle power, but whose Hmited
weans snd knowledgo of the Steam Engioe prevent them
from hmmmowu‘mpw e
ehlnes. Agents are wanted now to sell models imade us.
dor the same patost. K. I Ryder, 19 Ann 8t New York.
For Salo—A set of the Patent Omr:“. l‘!.apom
w * m&-n. mll‘ﬂ. ‘.A‘:ll treet, Now ?‘mi
Supe Printing Tel h Instrument
e P e T e eared
the Vipst Promium (s Kllver Medal) st Cincinnati Expo-
sitlon, 1532, for * Dest Telograph Instrument for private
e "is offered Tor sale by the Mercht's Mg and Con-
strvetion Co.. 30 Nroad §t., New York. P.O. Nl‘?
. Steamer and Steam Plow,
ﬂ‘lrlnlhvlmm“ i . D, Williamson, 32 Broad .

way, N. Y., or Box 158,

Stoel Castings “ To Pattern,” from ten lbs,
upwand, can be £ and tempered. Address Colline
& Co., No. 212 Water St N. Y.

A. P. asks how to temper steel dies and
punches.
F. E. C.savs: How ean 1 make translucent
cloth for hotbed froames ?

E. F. 8. nsks how to prevent
auch as tin, lead, ete., from ¢ files

W. M. asks: When and where were bolting
machines frst introdueed for bolting flour?

S. A, L, asks: What kind of leather is gen.
erally used in making blacksmith's hellows?

M. C. nsks: Can a card be saturated with
phosphorus snd preserved for use, and will it be flexi-
ble ?

P: R. R.asks: Canany of your readers de-
scribe a process for tempering ateel spriogs by compres-
alon ?

A. L.asks: What is the best wood to make
tnsect cabinets of, and what (% the best form for the
same ?

W. H. H. asks: Can you tell me how to
make a plekle for taking sand off castings, such as small
gear wheels, ete.?

J. F. A. wishes to know with what material
he can coat the inside of tin cans, to prevent fnk and
other finids from belng affocted by the tin.

E. D. R. asks: What is the best method of
mixing fresco colors, and what Ingredients are used to
make them flow freely and cover well?

C. M. asks: How can the glue joint between
the back and sides of a violin be undone without injur-
Ing the fnstrument or spolling the varnish ?

E. B. asks for a recipe for making dextrin
orta substitate for the same, say 50 Ibs, st one time. He
wants to use the dextrin for sticking purposes.

W, S. B. asks: What is meant by summer
and winter strained lard oll? What process does the
lard go through to Keep 1t from congesling ?

C. B.asksif there is any method of tough-
enlng or preparing wax for flower making so that it will
not be lable to soften in warm and harden and crack In
cold weather.

J. D, asks forn recipe for a waterproof li-
quid cement, to be used for putting patches on bags, in
the place of thread. It wonld be very ureful to thou-
sands of farmers,

G. M.D. says: How ean I mark or print let-
ters and figures on metal that has been finished and
plated withaflver? 1 have seen snch work, but cannot
tell how 1t Is dond >

A. P.asks: Will the power of a 10 horse

drive s mschkine or mackinery 100 fectaway from
the engine as czay a5 it would 10 feet away? The ma-
chinery is to be driven by » belt or beits from the line
shafting.

N.J. J.asks: What kind of fish would be
best to ralse ina lake one mile (o diameter? The water Is
cight feet deep, and the lake has no vinbie inlct nor out-
let. The water fs at all times bright and clear and has an
agreeable taste,

J. B. says,in regard to R. and W.'s query
abont the balance wheel: Supposing that W, is right,
will he be Kind enough to explaln the action of the By~
roscope governor, (lustrated and described on page 151
of the current yolume of (he SCLEXTIFIC ANERICAN *

soft metals

4

C.E. C.says: Can some one give instrue.
tlons for annealing gold so that it can be conveniently
worked Into riogs, drawn Into wire, cte., withont crack-
fng? 1am often troubled with gold coln and good
scraps, which aroas birittloas cast lron,

J. C. K. asks: What is the best preparation
for setting the tdinble skeln on axies ? use the
dregs of paint heated over a slow fire to the conslstency
of abatter. Isthere anything better? In large wagon
factories, how do they cut ont the hub for the thimble

box
G. D. N. asks : Is there any work pub.

lshied treating wholly or in part apou electro-magnetic
motors? Where can It be obtalned? Is vuleanized rub-
ber or dentist's hard rabber & conductor of electricity ?
What Isthe necessary sfze of o battery to ring a bell? It
must be active for s month,

P. L. says: We use equal parts of first
quality clay and ground brick in the manufacture of our
retorts for distiiling phosphoric actd ; and yet they some-
times crack over the bested furnaces. We manufactare
thera 1o & wann room, fire (he ki with care, and sub

Jectall 1o the same charges, heat of flame, etc. What "
the cause of our trouble >

D. H.E. says: | have lost the sliding weight
1o my platform scales, commonly called the P. The leyer
Is gradusted from 0 (o 100 1be. In half poand notches, and
there are additional welghts, 100, 30, 300, snd 400, There
In s cup st the end to put shot 18 (o keo P the balance ; but
1t has been emptied 8lno, otherwise 1 could easlly put on
the platform U. 8, standard welghts and make my now
Jead I of the right welght
10 the proper walght

"
Please tell me how to get 1t

: ,anks: What rtion of burnt
...?.‘.‘..P Bo mixed with quick itme to form & hydeas-
Jto cement? Thellme 1s to be messnrod before slacking,
the elay after grinding. Should the olay bo burned in &
vory hot fire and how long should {t be exposed to the
heat F Ufsoft osinn and American chalk,
which would make the best lime, and what woold be the
relative quality of each ”

J. R. hasvead Professor Young's lecture on
our present knowledge of the sun, and asks for explans -
ton on e following point: The professor asserts tha®
a contmotion of the yolume of the sun, equal to 380 feet
of 1ts diameter, would secount for all the heat it gives
off. “1f we treeze apall of water, It gives off heat while
11 14 feeering, but the thermometer will indieate no fall
of temperatare, until 1t s all frosen.” The den.
#ity of water Iv at A temperators of 39° Fah.and {813
beeomes colder, It expands, tn contradietion to the fact
quoted by Professor Young. Mow Is this 7

J. R.asks: What are the lmits of expan.
wlon In an engine provided with an ordioary D valve In
the steam chest 7 The admisslon of steatn is catofl by »
plate valve (diding over the opening which admits the
steam (nto the steam chest). The D valye fs connccted
1o the same way as io an ordinary engine; the plate
valve, however, is worked by & erank pin of & whee!
which makes twice ax many revolutions aa the shaft of
the engloe. Tho main valve has 1.16 of an Inch lead and
3% Inch ontatde laps. The steam port and the sald open-
tng are ¥ of an ineh wide and both valves have 23 ineh-
os throw,

D. F, says: We use what is ealled a gas
pump (o our of]l well 10 draw gas up through the large
carlng between 1t and the tubing. What will be the aif-
ference In the amount of vacuum created by a ten Inch
cylinder and by & fourteen Inch? They are plston
pumps. How many Ibs. per square (nch would the va-
cuum be for each pump ? They would both be actingon
o Uight vessel.

T.K. B. says that Polislled steel becomes in
A manner sealy, after being bardened, by the cold alr
striklog It. “Iuse soap to coat the steel with, still it
does not overcome the difficulty perfectly. Iam told
there 1sn liquid for coating steel, while heatlng It, in
such a manner that the cold alr does not strike it 1
would be obliged to you or some of your readers fors
process better than the soap.” .

T. P. says: In your answer to F.E.D. as to
ftting up cones o that the band will be equally tight on
all the pulleys, you say that the sum of the diameters of
all the pulleys will be the same. In my experience I find
that steps In cones made all the same will notdo. Please
explaln. Answer: For crossed belts the sizes will be the
same. This is what we there stated. Read the reply
more carefully.
M.J. B. says: Please state which is the
most perfect on mineralogy,and where It can be
obtalned. What is thepriceof 1t ? Answer: Get ™ Dana's
Mineralogy ™ of your hookseller
E. A. P.sends a description of parhelia
and asks for explanation. Answer: This ph
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H. P. has an aquarium made of
mu‘md‘ﬁ.mmh A cement umm
water tight. Answer: Mix oqual quantities of dry while
Tead and red load 1u & paste with wastle varnish, Use
ax 000 a8 mixed,

W.E A mys: | have a Afor |
by which the motlon of the vessel ls tonde (6 perform
the duty of the elrcalating pump sow weed. 1s there, (o
your knowledge, sny (hing of the kind tnuse 7 Answer:
The plan has been often suggested and more than once
tried o varfous forme. Socoess b not beon met with
10 noy case [n steh & degren as (o lead us (o antieipate
11s general adoption.

. E, C.nske how to mend rubber boots,
Answor: Seo page 10 of our volume XX VI,

J.HL W, sayn: T have soon it stated  some
whore that the workmen In deap mines were sniiroly un.
nware of the occurrence of the severs shocks of earth.
quake which were folt last fall In Califoruis: and, ss so
wany theories have been promulgated (o sccount for
these phienomens, | have been expecting some of the
sclentists to baso—If this statemeat be correct—a more
probable theory upon i, If true, It would Indieate, of
course, that these disturbances are created upos or
yeory nesr the surface, and the old docteine of Interna
commotion (gaseons or otherwisn) causiog apheaval of
the erust, a doetrine still held by many, would be unten
ablo. Anawer: The statement that the workmen In deep
mines were unaware of the shocks aud undalations tak-
Ing piace on the surface wounld require the concurrent
testimony of wit bef any scientific
men would pul any confidence fn it It sometines hap-
pens that, owlng to great goologica) faulis and Sesures,
the earthquake waves are not propagated oversmall dis-
tricts of country : they remain Hke Ixdands in the mgiog
sea. This fact has several times been noted, but In soch
cases there 1s no motion elther on the surface or in
mines. That there should be ware motion on the sur-
face and none at 3 moderate depih below, I¥ (n the high-
est degree linprobabdle ; on the contrary, anfmals living
in caves and hioles are the first to percelve the shoek,
and often glve note of an spproaching carthquake by
rushing to the surface.

J. E, M. asks: Does hieat or cold affect the
power of & maguet; also whether the movement of o
plece of steel would be more rapld towards a sirong
mognet than towards & weak oue, provided the same
plece of steel be placed at the same distance away from
each? [think that the stronger magnet wouldatirmet s
larger plece of steel than the weaker one; but under the
above named conditions, the movement of s plece of
steel would be Just as rapld towards the weaker as to-
wards the strongerone. AmIrightorwrong? Answer
Alternations of heat and cold, sudden contraction or
expansion, and g sion are decldedly {njurl tothe
streagth of & magoet ; and we should say that & power-
ful magnet would attract a given plece of steel townrds
it more rapidly than & weak one. Better try the exper-
fment.

F. G. aske: How can I make a good and
cheap eloctric battery? Answer: You can buy s battery
chesper than you can make one, but If you wish to try
your haud at the dusiness, we can recommend what s
called Daniell’s pattern ss belng easy of imitation. Make
yourself a coppercup of the capacity of a pint measurs,
and a second cup, bolding a gill, out of sole leather. In
the copper cell, put a mixture of elght parts of waterand

was explained, on page 132 of our current volume, as due
to floating crystals of suow or ice In the alr; and the
same explanation would apply In the present case. The
prismstic effects at noon were probably not so fine as
tbey would have been with the sun nearer the horizon.

A. G. F. saya: I have occasion to run a hy-
draulic press at s distance of 330 or 30 feet from the power
which runs the pumps. Can [ not dispense with the
shafting, place the pumps near the engine and use an en-
larged pipe for connecting the pumps with the cylinder
of the press, without material loas of power? Can I use
a pipe 250 or 30 feet long, and If s0, what should be the
relative increase of size of pipe for 30 feet over the slze
required for 10 feet? Answer: You can dispense with
the shafting and set your pumps near engiue, using a
pipe to conduct the water. You need not {ocrease the
slze of the pipe. The supply of water I8 s0 small that an
enlargement of the pipe s unnecessary for so short a
distance as 300 feet.

J. F. C. says: 1. What convexity should a
pulley have to allow & belt to run and adbere to (ts best
sdvantage? 2. Isit best to ran a thin and broad belt or
a thick and narrow onc? 3, Is It best to run one broad
belt of sufficlent capacity to convey the power of the en.
gine: or would 1t be better to divide It and run two of
half thoe width each? Answer: L One half inch to a
fool In breadth of face. 2. A thin belt up to a breadth
which will render it unmanageable, 3 That would de-
pend upon the amocut of power (o be transmitted. For
a thirty horse power engine, we should use a single belt
of full width, if certalu that it would be Kept properly
laced or otherwise will secured 1o take even straln
across ts full bresdth.

A.T. Z says: 1 have a turbine water wheel
of 16 horse power driving a run of stones. Upon the top
of the upright shaft of water wheel was a plalon I8
{nches dismeter and 2 inches piteh, with fron teoth, driy.
Ing vne of 2 feet dlameter with wooden teoth on the
stone spindle, giviug proper speed (0 stones, but making
# Jarring nofse in the teeth and shaking the bullding.
Thinking the piteh too large for the diameter of wheels,
I made, very correctly, new patterns, with 1% inches
piteh and the same diseters as befure, but found them
work no better. Can wheels of above slzes be made to
drive a run of stones and work smoothly? If so, what
15 the cause of the trouble with mine” Answer: We are
Inclined to think that your trouble is due to want of
proper balance of your turblnme. Wheels of the slzes
mentioned can no doubt be mwade to run smoothly,

W. H. M. asks: If a pump of 2 inches di
ameoter bas a stroke of 3 feet, what amount of water In
cuble Inches does it draw, and what Is the rale for find.
logthe same? Aunswer: To find the area of & clrole,
multiply the square of the diameter by the deolmal T84
To find the cuble contents of the eylinder, multiply the
arvs by the length.  In your example €9 T804 <86 118
cublc inchies of water and a HUitle over, for each stroke,

H R. asks: Can you inform me of what ma-
terfals the elastic rollers used on printing presses are
made? Answer: Glue and molasses. Inereaso the quan.
tity of glue to make a stift roller; you will need this In
hot wealher,

M. M. T, usks how glass becomes porous, if
Itever inso. Answer: All glass Is more or less porous
Bome coarse bottle giass 1s so much so that 1t will not
Insulate for electrical purposes,

J. F. C.says that G, T, P, can make the best
red soallog wax by mixing 1 1b, shellae, 1 1b, Venlcs tur

pentine, 5 b, chalk and i 1b, English vermiton,

one of ofl of vitriol, saturated with bine vitriol, snd
pour some of the acid water without the coppor {nto the
leather cup. Cast a solld cylinder of ine and amalgam-
ate it plunge this [nto the Inner leather cup and con-
noct (L by s copper wire soldered to It with the outer
cups. Several of these cups would constitute a battery.
Now read about it {n your school phflosophy, and you
will learn what further to do.

H. R. asks: 1. Is there any glue or sabsti-
tute for the same that will stand exposure to wet weath-
er? Answer: Take cacutchoune, 15 or 3 gralus, chloro-
form, 2 fluld ounces; dissolve and add 4 ounce powdered
mastic.

M. H. asks: What is the best way to fasten
felt or any similarmaterial tozine? Answer: Try paint-
ing the zinc with a thick coat of white lead : let {1 dry
and then use stiff hot glue,

F. W. D. says: Please enumerate the vari-
ous colors of which white is composed, and the orderin
which they must be palnted upon s eircular disk, so that,
when properly revolved, It will present & white surface.
Answer: Divide your disk radially lnto five equal parts,
and paint cach of these with the seven color of the solar
spectrum, namely, violet, indigo, blue, green, yellow,
orange,red, Put thes® colors on radially, P'alntablack
bull's eye o the conter of the cand, and blacken the el
cumfervntial edge. Revolve rapldly, and you will see
only agraylsh white Instead of the “olors,

F. C, askg if the borax treatment for pre-
scrving mont s dotrimental. Aoswer: No.

J.H.J. Your plan for steam enginoe is old.
Water colors are nsed for thoatrical scenvs,

A. P, ghould send his volumes for binding
to our ofice.  Charge, £190 per volume.

A. €. anks: I. Who designed and built the
Thames tunnel (England)? 2. Who desigued and bait
the Great Eastern? Who launched her? Answers: L
Bir Mark Isambard Brunel, £ Isambard Kingdom Brunel,
son of the former, Dullt by John Scott Russell & Co,

Z. neks how to {m‘wr\'o natural flowers
with wax. Answer: Take parafilo, melt 1 and dip the
fowers lu very carefully,

D. F. T, gays, in roply to O, K., who nsks if
1t Is advisable 16 drive a 4% feet millstone with s quarter
twist belt from the driviag shaft to splsdie: From ex-
pertence, 1 shonld say no, unless you use a long belt.
Your belt should be 9 or 10 inches If you want it to do
any work. [In our reply to O, K., we originally advised
» Joug 8 Inch belt. The Dgure was by mistake, printed &
tnehes.~Kos.)

J, BT, asks for & yecipe for bluing gun

barrele, Answer: Soe page 10 of our volume XXV,

W. T, B. says in answer to D, F. W., who
asked how to cut's crack 1o & bell clean, to stop the dix
cordancy : 1 have used a elrclo of common soft
stove pipeiron, ranuingat & veloelity of 5,000 rovolutions,
to cut teoth in & large saw. [eould do It very quickiy,
but the under side of the saw was #0 hard tha® 1t could
not be fled. 1t would cut the whole length of & twelve
tuch fiat fle In 1% minutes,

J. W_ K. oncloses s mineral 8 en found
inMimestone, and & black minersl, and ssks what they
are. Anawer: Theblack mineral s very soft bitaminous
shale. The other Is flot,

B, O, M. asks how to bronse cast iron brack-
ola. Answor: Itead Byrne's " Practiosl Motal Worker's
Asslatant.”
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C. 8. nnks: Will you plonse send me the
name of any work troatfng tn detatl on the coustruetion
of balloons? I wish to know of what quality of allk, the

Scientific  American,

' . : " !
', 8, C.sends n mineral nlu-vnm-n und would
1Ko to know (s value snd what It may bo used for. An-

D. M, €, says, in roply to H,, whose horaes \ wlass Bank nearly filled with s mixture of § of water
are troublod with corns : l| wint & horse shorr and have | And 1 part of salpliuric acld; set Aha fask ina sand bath
swort It conld be uned {n making brick and coarse pot- | had some experience with corns In horsos' feot, and

apply moderate heat uniil & more or less dark green ao-
Kind of varuish, formnla for cutting the segments, ete, | tery, UBINK Lo cause I the shoe besring Lo hard on the heel, | Tation has heen obtalned, which, after settiing ana clear-
If 18 1n tonsibilo, | Intend 1o construot a balloon capable . P. C. encloses four minornl speclmons |1 treat them with the bost sucoess by taking s farriee’s Ing, should bo decanted off in & poreelatn

of earrying Mibs, of apparatus, and make continual re- | for examination.
cord of e phen . with the rise of a |
oaptive balloon at an elevation of 5000 feet. Answor:
Gonoral instruction In regant to form and material, out-
g, Yarnishing the sllk, with formuls for welght in re-
Intion to balk, ete., will bo found In the article Aerosta-
tHon (n Good snd Gregory's * Pantalogla,” also, but not

evaporating
AnSwer: No. 1 is Indorated clay. No. | knife, and eutting them out, as deop as possible, withount | dlsh, Bat the Alah fato & sand bath, apply moderate heal
2 (s tho same, bt puroly argillaceoun. No. 3 1s compnot | cuttiog to the qulok ; then, holding the foot upside down | and evaporate slowly until & thin skin Is formed on the
Mimeatons. No 4 s sillceous Hmestons, containiug min- | 1 pot tu s fow drops of tarpentine, holding It s tew min- | surface of the fluld, then remove the dish from the sand-
ute crystals of pyrites, You have been boring through | utes to soak tn, Then I iake onkum soaked in tar and | bath and Jet It rest undisturbed in & 600l place for 24 Lo
the Trenton or Lower Silarian Jlmestone and entered | 811 the hole, 1o Keop out dirt and gravel, Fit the shoo | 48 hours, during which time crystals of sulphate of nickel
theealolferous formatlon. You must be vory near the | With a atif hoel, »o that it will not bear on the heal of | will be formed on the sides and bottom of the dish; poar

%0 full, In Vol I, Partington’s “ Philosophy': also in
artiele Aerostation in Buoyolopedin Londonensis; the
JaAL, POrhApY, I tho Dest. oo also Stmpkin's “ Aerial
Navigation,” London, 18651 Wise™ “ Acronautics,' an
American pub 1on, and Glalsher’s * Up ina Balloon,"
All of theso books are probably fn the State Library at
Albany. Experfmionts with captive ballosns sustaining
self recording metoorologloal fustruments wonld be full
of Intorest. We fear, howover, thit the rst heavy gale
would aweep them away.

W. G, C asks: Would it tnke more power
to prevent water escaplng by a X Inch hole at the
bottom of u pipe, 6 Inohes In diameter and 100 feet high,
fAlled with water, than It wauld require to prevent water
eaoaping by » ¥ fooh hole at the bottom of a pipe, X of
an tneh o dismoter and 100 foet high, stmilarly flled? Or,
aigain, would it require a difforont power to prevent
water from escaplog from a X hole at the bottom of o
pipe 100 feot high, and tapering tn (ta dlameter from §
fnohes b the top to X of an luok at the bottom, the pipo
bolug full of water? Answer: The required force would
be the same In oseh case, is the pressure of a Hguid at
un arifiee (s proportional 1o the head of water above ft,
and boars no relation ta the size or form of the con-
alning vessel.

M. R, asks: 1, Will a horse pull a heavy
toad up hill easlor on low or on high wheels, and why?
2. Welght of vehiele belng the same, which pulls easfer,
» load divided overd wheelsor over 2 whools, aud why ?
Answer: L Within ordinary Hmltss horse should pall the
Beavier loads with high whoels, because In running over
an obstacle, as at A, tho larger
whee!l distributes the forward
effort to bettor advantage, in
“priging™ (taelf and load over it,
than does the smaller wheel.
Should the horse be attached At
rectly to very large whoels, by
A short traces or chalns, there
would be a tendeney to ratse him from his feet,and thus
(o prevent the effective application of his strength, which
might, in extremo cases, wore than compensate for the
anticipated gain. 2. On soft ground, 2 wheels would eut
in more than 4, the same losd belng oarrled, and thuos
would require more effort. On hard roads, we shonld
expect 2 whoels to do best, as the welght of 2 wheels
and thelr friction wounld be avolded.

H. B. J sends a mineral. “1 took it from
alump of quarts which was full of small seams and
pleces. The speclmen wan originally larger than an egg.
Is 1t copper?”™ Aunswer: It Is & valuable copper ore,
contalning about sixty per cont of copper, the rest belng
sulphur and fron,

E. €. D. sends us n stone, and asks what it
In and 1£ 18 e an fylfcation of coal fn the vielnfty. An.

swor: The specimen {a carbouaccous shale, but it does | not probable that a “ diviner's rod" or any kind of In- b:r:;m::o:::h b::;m::: :::‘;nﬂ::: :.‘:.:::::t': FORSICEAL:]

not promise the existence of coal fn the nelghborhood, | strument can be devised for polnting ont marl; but n | YL HEIERSECHCEYER LRIt TR IR yhdae of Inventi
nelther does It deolde agalost it. A fragment of rock | minoral explorations for fron the magnetic needic has Poq n,ecd to toughen J.:'n?m of the wheat before grind. s o A ventions
glves no evidence one way or the other, an tho same | been successfully cmployed by Major T. B. Brooks, of f dding one part bromo-choralum to twelve parta of WHI

roek 1s found both abovo and bolow the coal measures, | Michigan. This explorer, who has had great expertence | oo oo 1% ” o i e Wi ki =

The geological sequence of the strata must be obseryed,

I. P. H. sends us » mineral specimon found
in hematite. Heasks what it 1s, and if (¢t will affect the
{ron in the blast furnace. Answer: It Is an infusible
argillaceons rock, and will slmply Increase quantity of
*lag.

C. G. C. encloses two samples of minerals
and wishes to know what they are called In geology and
of wha' they are composed. Answer: Both specimens
are feldspathic products, the soft, pliable one being

thealr, so many vibrations in a given timo producings | J. M, says that D. can color his oxtract of | Atdressing machine, 8. HoMof. .ocovrvininens 1%

Kaoliu, msck used {n porselaia mannfacture. gliven note ; and the higher the number of vibrations (n a | lemon with fincture of curcuma. The tincture can b: Alr defense stick, P. Gifard........ $adnsen SShonaciee inae

H. D. asks: 1. What is caustic ammonia | given time, the higher will be the note prodeced. These | made (by putting 1 ounce pulverized curcuma in one Alanm, burgiar, H. L. Brower .- 16210

and how {8 It prepared? What Is the expense of 187 2. | notes of difterent degrees of hight and duration, com- | piat alcohol; mix, and It Is ready for use, bat it becomes | A0SR, hollow, C. W. Corr....... eee 1NRISE
What is the cheapest way to manufacture hydrogen gas | bined and arranged (o certaln ways, compose muaic ; and

for ballcon purposes?> Answer: Caustic sumonis is the
aqus smmonia of the druggist, and costs from ten to
twenty cents s pound according to purity and concen-
tration. It is manufactured by heatiog quick lme and
sal ammoufac together and absorbing the gas In water
as it comes off. The cheavest hydrogen upon the whole
is made by acting upon scrap {ron or zinc by dilute sul-

. AN

o ment to the vibrations of the alr? Has the subject been :l:‘l:"l ‘;m‘;::‘l:u- ------ .- - wfz

phuric acld. We sdvise our correspondent to read oy on | experimented on, aud with what resulta? Answer:In| N, J. F, says, in reply to P, who asked how i SRR, J: SO »as - 12
both these questions (n slmost auy elementary treatlso | (he mechanism of the ears, there are & great number of | tomake ond.f pdulhgl: Mix equal parts balsam of | Potler, wash, M. McP. Heand......... SRS
on chemistry. nerve flaments which traverse the organ and are known | ir and common surpentine (both should be coloriess); [ BOHET WA, J. C. TGN . covsveiasiannarnens 1EISS
T.H. P. says: Last spring we put up a |underthe name of Schultze's bristies. Theae slender | shake well and put away (na warm plice for & day or Bollers, preveating corrosion, J. Cochrane........ 123
small 7x 12 engliie, the bofler betng an upright one, dfeet | threads catch waves which come to them with the ra- | two, shaking occaslonally. Select & photographlc por- Bolt clips, making, A. Dilleabeck........... - 118

bhigh and contaluing &7 flues, We fed with cold water
until winter, when the freezing of the pipes caused vs to
adopt apother plan. We then placed our feed barrel be-
low the level of the engiue bed, and run the exhaust luto
the barrel to heat the water. This works very well so
far as heating the water Is concerned, but 1t has the dis-
advantage of collecting the tallow used for lubricating
the cylinder; and after passing threngh the pump, It s

granite or underlying rocks, 1f you do not strike water
the moment you roaoh these, you should give it up, Wo
presamo the strata in your reglon dip southeast; but
not knowing thelr precise dispoaition st Wequlock, It
would be Idle to prophecy at this distance, Keep on till
you tonch granite.

E. B.osks: 1, If the spectrum of iron shows
W NMnes, does this Indicate that fron conniats of sixty fAve
terrestrial elementa? 2. Oan It be ascertained what
particular line the color subatance of fowers and leaves
will throw In & spoctrum, by burning leaves, ote, In a
froah stato? Answer: L It Is generally supposed that
tho numboer of Unes and thelr position In the spectrum
1 charsotoristio for each motal. Allof the (ron Hnes be-
long to fron, the potassiam Hoes to potassium,ete. ‘The
number and location vary for each metal, There areonly
6 torrestrin) elements, all told, and fron (s one of them,
2. The abworption bands prodaced by the colcring matter
of plants huve been studled and describod by different
authors, When the leaves are burnt, the coloring matter
s deatroyed, and the lines on the spectrum are there pro.
dueed by the mineral constitucnts of the ashos.

H. N., Jr,, nsks: What will remove red ink
from writing paper? Answer: The rod Ink Is readily re-
moved by hydrochlorite of sods, whioh ean be purchased
under the name of * Javelle water.” Chlorine water and
a solution of blesching powder will also destroy the
color,

J. H. S. asks: Where can [ find a reliablo
mechanic'scompanion? Answer: See our advertising
columns.

H. A. W.says: In this county, Edgecombe,
N. O, there are many locations In which accurate sure
veying cannot bo done In the ordinary way with a com.
poss, on sccount of the great variation of the needle,
due to local causes. These difficulties ure most general-
1y mot with In the neighborhood of mar] beds; and o
variation of one half degree In stations but a few yards
apart {s not unusual (n attempting to run lines in close
proximity to ono of these beds. With only one excep-
tion, I have always found marl in locations where the
needlo was serionsly affected. This (s a flat sandy coun.
try, and no {ron ore was ever found In It, to my knowl.
edge. The true explanation of this variation of the
needle is of practieal importance to the people of this
section. Marl Is of great value ay a fertilizer for onr
lands; and If the fact could be established that the min-
eral deposits, causing this variation of the needle are
found in all marl beds In this section, and only there,
then much tronble and expense incurred In looking for
marl deposits might be saved by the use of proper fnstru-
ments, Answer: Tho deviations of the needle, ure some
times due to magnotic currents in the earth, but more
genorally to deposits of fron. Any marl that acts on the
needle in the manner deseribed must contaln considern-
ble {ron,or there may be beds of fron beneath (t, Itis

11 the use of the compass, thinks that the thickness of
rock or earth which covers the fron deposit may be de-
tormined by using a dip compass and solving the triangle
thus observed. While the deviations of the ordinary
needle compass 470 50 great as to {uterfero with the ac-
curate running of lines, the solar compass, Invented by
Colonel Bart and used In all the western surveys, can be
employed.

W. M. K. says: It is a well known fact that
musical notes are produced by the regular vibrations of

these vibrations acting on the nervous system through
the organs of heariog are capable of producing varfous
emotions. As these effects are produced by vibrations
acting on the nervous systom, would not the same re.
sults be obtained by electric shocks acting on the nerv.
ous system and corresponding In number and arrange-

pidity of rifie bullets aud render the vibrations ot for
reception by the brain, There are 3,000 bristies, cach one
of which has {ts own pitch and Is thrown Into vibration
when the proper note reaches (t. It docanot follow that
eloctricity could be taterpreted by the same apparatus,
unless sound was produced. Electrie shoeks aro one
thing, sound waves aro quite another, and there is prob.
ably no analogy between them.

foreed Into the boller. We use nelther filter nor mod
drum, What would bo the beat way of cleaning thia
grense aut of the boller? Tow would It answer Lo use
Iye and convert it luto soup,and thenblow (toff? If this
would suswer, how moch ought to be used? What would
be the beat method of cleaning the feod pipes, which are
coated inwardly with greasy matter? Weo want to uso
the boller for about 6 wooks more, only. Answer: Try
uslng orudo mineral oll for lubrication, as recommended
recently by one of our correspondents In this columun,
1f that does not suswer, we slioald ke a worm heater,
Wao should suppose that economizing tn the use of tal-
193 n'l,l‘nlB Kive ::od results in more ways than one,

J. T B, aska: 1. What is the proper rule
for determinlug the scetionsl area for lbl rtg of u Ny
wheel suftable for any power of ongine? 2. Whatls the
rule for determining the sectional area of a lever crank
of any length, sultable for any glven power or pressure
on platon? & What In the rule for scctionnl area of an
coging bed sultable for any pressure on plston, aud any
length of crank ? Answers: 1. Answered I articlo on
fiy wheels, on page 177 0f this fkeue of the Borextirio
AMEICAN. 3 Multiply the pressare on the crank pin by
the distance from the center of pln topoint at which the

Ahlckaess {8 required and by 17; divide the product by
100,000 times the aquare of the depth in a line perpeadic-

Wikr 10 both the lines of tho shaft and of the craok.

Q. B. says: Wil somo surveyor, civil engl.
neer, or astronomer pleass lnform me throngh your col
amns the difierence (hy actual obsorvatisn) beltweon
troo porth nnd magnoetie north, for this year, (o the elty
of New York? The varintion chunges from year to yoar,
and day to day, and our correspondent can dotarmine It
for hmsolf with s theodolite sccording to lnstruetions
glvon In books on surveying,

W. €, A, says: When it s stated that o
buok 18 8ya,, how am I to know Jeagth and breadih In
fnches, thus tmpressing upon wy mind the slzo of the
book? Anawers Usual 8vo sl In 946 inohes or a Httlo
lens, Royal Syo. Is about 10X, but It may be & little
smaller or o Htte larger,

(. B, L. asks: 1, Are Insorted teoth, for
elreular saws for sawing logs inta lumber, better than
solld teath ? %, Can tho number of teath In the saw be
dlministied, say to one fourth or ane sixth of the num:
bor generally usod, with good resulta? . When the
Jower half of a eyllndrical bollor only 1s oxposed to fre
and tho Jower water gago Is half the radias above the
Itne of fre surface, In thore dangor of exploston should
the water fall below the lower gago, anless 1t falla biolow
the Mne of expostire to fire ?  In other words, oan water
be converted tnto an exploalye gas, under the ciream.
stances described, the heat belug teavamittod to the
water line through two or three courses of brick* An-
sweors: ). Inserted teoth are largely nsed and, properly
constructed, are found advantageous In ordloary work.
2. We are hoping to obtaln the results of experiment on
this polnt, and ave 88 Yot ypprepared 1o give § satistae-

the foot, Corns seldom trouble after being treated in
this manoor, and soon dissppear entirely,

H. 8. T, roplion to A, H, 8, who c-mll\llruu |

for a rat and monse proof Alling for s wallas T have |
poen dry saw dust used with every sucoess i the yermin
soon got disgusted In trytng to get through 1t 18 1s slso
tho beat thing that can be used to guard against cold,

A. W.T. says, in roply to I, J, H: To give |
motal articles n 1ustrous hinck conting, The faside bot.
tom of acylindrical fron pot, about 151nohes high, Is coy-
ered half an (neh thick with powdored bituminous coal,
A grato Is then put In and the pot fllad with the article
to be vamlahed, The Hd Is then put on and the pot
heatod over a coke fire, When the hottom of the pot
has been heatod for Afteon minutos, the coal bas been
montly converted Into coke, The pot {x then remoyed
from the fire, and, after standing ten minutes, it In
opened for evaporation and the articles will be found
coated ay deatred, This coatlng will stand conslderable
heat, and disappear at begloning of redoess, [tisadapt.
od for iron, steol, tinned (ron, brass, zine and pottery.
Sunller articles ke hooks and eyes may be coated by
leating them, in & alieet fron drum like & coffen roaster,
with small pleces of coal until they present the desired
appearance.

W. G, W, says that 8, W, P., who enquires
on page 151 about learning phonography, should go to
the fountaln head for the surest instruction. Theinven-
tors’ own pure and strmple system is the canlest to learn,
the mostroltable to reporting, and Is unmistakably legl-
ble in every word. Hia namoe Is Isase Pitman, Paternos-
tor Row, London, and his books can be ebtalned through
any bookseller. * The system Is taught {n my nelghbor-
hood very successfully, and Is belng Introduced futo the
Junfor schools as an eminently nseful educational aux-

off the mother 1ye from the crystals, and put the latter
1 o glnss o porooiain funnel provided with a paper filter
through which the 1ast portions of the mother Iye may
pass and the crystals dry. FPressrve the crystals in s well
closed ginan or slone ware Yessel. Solphate of nickel
Uy Htself, without being co nbined with other salts, will
not make s good plating solution. Asother mode of
preparing suiphate of niekel Is by Almolying metallie
nlokol 1n diinted saiphuric acid by the sction of & gal
vanle battery.

J. D, 1L says: It peems clear to me that the
answer to * J, 1L 58" question, why & glass Jar on & wet
oloth msy be Alled with hot Hgoids without breaking, (s
stmply thin: The water fn the cloth retards the heatifig
of tho bottom of the Jur and thus obviates that sudden
unequal expansion of the parts of the jar which would
otherwise take plwee, Would not setting the jJar In »
vessel containing s lttle water snswer the same pore
pose?

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMERICAN
acknowledges, with much pleasare, the re-
ceipt of original papers and contributions
upon the following subjects:

On Our Present Knowledge of the Sun. By
O W ks

On a Method of Supplying New York City
with Salt Water. By J. P,

On the Transplanting of Trees. By A K. S.
On Distinguishing Fibers in Mixed Goods.

fllary."

B. G, replies to J. 8. L., who wants to know

nhow to have good wuter In his well: I have the Dest

pump water in the neighborhiood ; my plac was the fol-

lowing: Empty the well, suspend (by a string) a coarse

canyas bag, with three or four good aized llme stones
and one or two lumps of charcoal In {t. Have the string
long enough to nearly reach the bottom of the well. In
a week or two, take ont the charcoal, throw back the
1ime stones Into the woll with five pounds of soft coal.
Put a round or square wooden slioot up at the back of
the pump ; earry the shoot up higher than the pump for
free ventilation. If the pump s out of doors, puta * tee™
oh top; If under cover, s fins wire ganze will do. J.8. L.
can cover up his well, and I think he will have no more
tronble in gettiog a drink of good water at bome.

W. T. B. says, inanswer to D. H. S, Jr,,

To remove taste and smell from smutty wheat, dry your

By C. 8.

By M. G.

graphic Wastes, such as Silver and Gold. By
C.
B

Ocean Currents. By J. P, W,

who asked how to remove the taste of smut from wheat : | B. S,

On the Government Works at Hell Gate,
On the Collection and Reduction of Photo-

L. L.

On Boiler Strains and Perpetual Motions.
v J. C.

On the Laundry. By J. K. D.

On the Cause of the Gulf Stream and other

On Positive and Nogative Forces. By E.B.
On Phonography and Phonotypy. By E.

wheat thoroughly, so that the dust of the boll, when

the water,

W. T. B, says, in snswer to 0. K., who
asked If a burrstone conld be driven with a quarter twist
belt direct from shaft to spindle: 1 have used the quar-
ter twist belt direct from shatt, for running millstones,
successfully. But for 4% feet stones, 1 used & twelve
{nch belt, which I think small enough for the capacity
of that sized stone, namely, 25 bushels wheat or 50 bush.
els corn per hour. The distance between shaft and spin.
dle was twenty feet,

Letters Patent of the United States

WERE GRANTED FOR THE WEEK ENDING

February 25, 1873,

AND EACH BEARING THAT DATE
{Those marked (z) sre rel d patenta.)

stronger by standing. Half an ounce of the tiveture Is
suficlent to color one quart of the extract of lemon.

P. A, B. says, in answer to F. C: Heat your
screw driver to a cherry red heat, to two {aches from the
end. Dip in cold water one Inch, then rab the polut on a
plece of brick or anything that will make it bright. When
the color at the point comes to a light blue, dip in water.

trait with clear lines and soft shadows, put 1t into water
for a few hours, when the photographic print, tf mount.
ed, can be removed from the cand. Wipe the paste off
carefully and wash well. Then to each side and to the
top and bottom, paste strips of paper; the edges shonld
lap very lttle. After the paste has dried and the strips
adhere grmly to the photograph, place the latter n the
center of & frame or streteber, to which paste the other
onds of the strips of paper. This suspends the photo.
graph in the center of the stratcher. Theh with a large
poft brush dipped In spirits of turpentine, molsten the
back of the photograph and lmmediately pour on the
yarnlah above desoribed ; rab it with the Anger over the
ontire surfaco of the back and continne to 4o so il the
pleture is seen as distinetly on one slde as on the other,
Then put away to dry where no dust oan moark (t, Whon
porfeetly dry, propare o pallet of oll colors mixed with
poppy soed ofl (to prevent drylng too raplidly), Then on
the back, lay the halr color smoothly over the hale, the
flesh color snoathly over the entire face, oxeepting the
oyes and Mpa; over the eyes pol pure white, overd the
Hp# the propor shade of red, ot the drapery accord-
fog to fancy, allowing for the colors o snk fn deylng,
Whon perfoetly dry, It cracked, go over agaln with the
same colors and shades ; If not ormeken, paste (with com:
mon four paste) smoothly 1o pleco of card board ; pross
UL dry, then sponge the face, and, with a little elarifed
1inseed oll on the tip of the Nogor, go over the pleture.
Prepare a pallot of colors for the falshing touches.
Deopen the shadows, ralse the high Hghts, put & natural
flush on the cheeks, palut the puplls of tho eyes the prop-
er color, put o the Ught with pure white, deepen the
shadows and ralse the lghts of the hatr. Glve » few
spirited touches about the Hps and mouth, tonch up the
drapery, aud you have “a thing of beauty™ which will be
& ™ joy torever.” [ negiected to mention that the back-
ground should be paltted on the back of the ploture and
the whole surface of the hack covered with color before
1t 18 pasted to the card boand,

tory apswer, 3 No,

Bag, traveling, Soanekald & Lieb, (r)
Barrel, H. Willand.............
Bath, swimming, I*. Bralley..
Bed bottom, P. C. Hard........

Bedstead tastening, L. G. Bradford,
Bedstead, sofa, J, K. Stockton. ...
Bedatead, crib for, Tarbell & loalee.,

Boot heellng machine, C. W. Glidden. .......
Doot soles, barnishing, 6. C. Hawkins.....
Boots, construction of, M. M. Wheeler....
Bools, machine for lastiag, C, W. Glldden
Bosom, collar, A JORBSOR. .. ovieiaiiaans
Bottle stopper, ¥, Kutscher..
Rox, peach, K. W, Leckwood,
Bridge, B, Pettlt, ..oooiiiiiannn
Dridgo, fting, 5. Swarta.........
Broom, 8, Standish. ...
Brash, palnt, P, Wagner,
Wrash, shoe, G, Wale.....
Baeket, J. V. Denellioo ooinnns
Duekie fastening, 1, H. Gladden. ...
Bullets, patehlag, S. W. Wood.. ...
Bustle, M. K, BOrtnee. ...ovvevens

Canil boats, towlng, 1. P, Tiee
Candleatick, €, I, Doughty. ...
Candleatick, ship, Walton & Barrett,....
Cans, soldering, J. Redhoffor, oo
Car coupiing, M, C. Donbleday, .
Car coupling, J. Growdon....
Oar coupling, T. N, Peogelly..
Car truck, M, B, KolloeX. . ivviaives
Carand window washer, I'. §. Devian.......
Car wheol, W. G, Bamton, (P oo
Car water tank, J. B, Calkios, . .....
Carbureter, W, i, Elston, ...,
Carpot stretehor, N, K. Shalton
Carriagos, kKing bolt for, J. L. M
Cartridge, metallle, I, Burton,,....
Cartridge, wetalllo, L M. Milbauk.
Cartridge, shot, 8. W, Palue,.....
Cartridge retractor, W, Claws......
Cereals, fuod from, L. 8. Chichester. ... ... oc...e
Charceal for spirits, puritying, C. L.
Charcoal for reotifylug, A Brast......oiivininn.,
Check reln, elastia, Nealey & Kemp.

FEEREEEsEE

Charn, rotary, B, mlnunn-- T

A. 8. says, in answor to 8's question of
making wlr\m- of lekel; Dissolve nm-“rr plekel fon

BEEEEEEEE

Clgar I'DNM.ﬂ“."l“llm-v:n:::.-.'.:..:




—————

Onltivator, K. MoKiunon,
Coltivator, 8, L, Young ...

Quitiyator, hand, L, J. Da
Curtaln tnum er hm!

Food componnd, L. 8 Chichester....
York and rake, M. M, Wells.......
Puri, manafscture of, M, Rae
Purnace, chiorooiring, L. Phelpa
Purusce, damper for, A. O, Warren
Game boanrd, J. C. Arma
Gats, adjustabdle, E. M. George...
Goo stipin, M. WoHarrington. ...
Gun, alr, I'. Giffard
Nammer, Mackemith's, G. 1. (‘nbh"ley
Mammer, power,J. M, Lang
fMsrness pad, Groff & Wilson
Rarrow, revolving, ii. Mittendor!
Harrow, sulks, W.C. Bre. ...
Harvester, 3. F. Kingwill
Harvester, 2. Swope
Harvester, W. A Wood . :
Rarvester catter, Heed & nmm
Harvester kuives, grieMng. J. Morphy.
Hatchway guard, M. J. Hinden. ...
Holsting apparates, C. Clark. ...
Houwting mackine, J. Rushworth, ..
Howe erapliog, H. Lewls
Hose noztle, E. A, Day..
Indicator, rallroad, 8. W. Semeany
Insects, ete., destroying, E. B. Sears.
fokstand filer, M. C. Stedbtas. ...
{osalator, J. H. Thomas. ...
Tron, smoottiag, L. L. )nnu

BBt S0 B
136261 |
12313
. 3330 |

Jack, lifttog, 8. Taylor
Jacks, tramuel for iftlag, E. H. Hale.
Jar, frult, H. C. Gaakill

Jar, fralt, E. G, Haller. cocovoieanvinnninnaianainnines 136,240
Journa! box, 8. Aland, ..o 184,198
Journal bux, brass, G, Sanford, 186,835

Kalfe pollshie , Tarble & Sawyer......... 3 196,188
Koltting maching ncedlo, Platt & Staubery........ 196,262
Labeling machine, C, W, Greene. ... ssave

Lantera, T. A Davies.....ccovee
Lantern, wagie, P. Dieh)
Lard, ete., reanderiog, J. . B. Bond.
Lwsting tool, L. B. Blake. ..
Lasting tool, C. W. Glidden. .
Lateh, knob, J, M. A, Dew

Lateh for gatos, ete., C, Roberts
Lath maschioe, 8. 1, ittealou o,
Lesd, sheet, D, G. Batchelder...
Leatber, C. J. Tinperholm (r)...
Leather, forming seams in, S. W. Shorey..
Letter box, street, Evert & Johnson. ...
iops, device for rolllog, T. Emery..
Loowm, Canls & Higgine
Lamber, preparing, J, Mullay
Manger, automatic, D. A. Townsend. .
Mattress frume, wire, J.G.Smith. ...
Mattress frame, woven wire, D. J. Powers
Medieal compound, M, A, Curtls. ...
Metal, antifriotion, G. 8, Hant,
Milk, ete., cooling, K. D. Gird.
MU, grioding, J. T, Harvey..
Motor, L. E. Truesdell. ...
Nall plate feed, B.C, Grant..
Napkin holder, ete., D, Essex
Nut, adjustable, J. Russell,,
Pupor box, G, L, Jneger ......

Par r, corer, ote., apple, G, W, Bcnucu L1820
Pencl), lead, J.Gray...... o AB019
Planing clapboard ,J. Atkios........ . 18620
Planter, corn, Plerson, Macy & Moore e
Plauter,corn, J.D. Smith. ......_... . 156,

Plauter, cotton soed, L. B, Butten..
Flanter, band, G, Windle, . ..
Planter, seed, It Friday. ..
Plow, Hunter & Mitehell,

Scimtxﬁt

American,

" —- 7 apparatos, J. W.Mo,..
na nnh'nv. A ulhnt

l'. MUPPBY v
wm.u.: lluho

plate planer, I Narth cerarnes 16300

Stone, ariinelal, W, Hodley. .. e 19,1680
stad, vio., mafoty, A, Kent ., 1,106
Bl I ¥, QUIRK. . 1
Tablo, extenston, A. nm RLIKT )
Table, ote,, foldime, T 1% L Magonn. . o heany
Table cnahton, billlard, O, B, Phiolan, LR
Tablo top, oxtenston, 1, G, Utley .. 18,008
Telograph repeator, . T, Lindsey. LA 3
Telegraph, duplex, J, 11, Stoarns, .. LB
Telograph teansmittor, L1 Tindsey ... LA
Tologrnphe, eto,, mator for, L. T Linde, oo 158,00
Tenoning maching, M 0ok o e Lo lmgn
Thrasher, rowlonowing, J. 1. Padon.. o 1N
Tohwoco, 1. Kppinger. .. cereens 100,310
Tobacco, e10., presslng, lhrlnlum k Ilurﬂn R L )
Trap, antmal, K. 0, May. L. 198 0w
Trap, sink, X, Wright . . 1900
Umbrella ridw, ote., m»m-..n ann ..... 1M 197
Valve lntrieator, J, Cochrane . - . I
Vehlgle rpring, T, R Thinby o 15
Vebielen, gearfor, I, O, Meddows. oo -
Wagon eeat, J, G & J K Annstrong. ..o 1K
Wagen body and seal, P 8 Rich 198,258

Wagon, stonr, L. K. Troesdell .,
Washing machise, T. Clucas, Jr
Washing machine, G. T Davis
Washing machine, Owen & Nrydges
Wateh chatu eatch, L. O, Thiery .
Water el met, J. Albew,

Water -l«l.!urﬂnu.-l " A L M. Anbnn -
Windisss for holst, J. Rushworth. . .
Wrench, Jordan & Smith (ry.,
Wrench, pipe, T. Willlams Vesnvessee
Wrench, plpe, T, WiHlams, ...

APPLICATIONS FOR EXTENSIONS,

Applieations bave been duly fled, and arenow pendiag,
for the extension of the following Letters Patent, Hear-
ngs upon the respective applieations sre appointed for
the days herelnafter mentioned:

| 9119, —~Gas ReovraTon—~E. H. Covel. May 14

| 20 -HYnnocannoN APraRaTUA~E H, Covel. May 1L
U ~OurrivaToR~R. M, Melton. May 14

| AL ~0an Bxroxy —~W. Beaument. June 11,

HS5S —Hay MAxixo Macnixe —J O Stoddard. June 11,
S ~BAnLR0AD FRo0.~G. P'. Sanborn, W. Maasfield.
| June 18,

,a;u ~Crrrixe Woonex Wane. -G, R.Hay. July 28
B1w ~Frzoixo Parxs~R. M. Hoe. August§.

EXTENSIONS GRANTED.
| B0 —~ELeorno-MaoxETic FIRE ALARN.—M.G.Farmer.
| 2300 ~Cnaxrenixe Raxnxrs —H. Littiejohn.

i DESIGNS PATENTED.

| 643 ~Orroxax.~C.J. Conradt, Baltimore, Md.

| 6,87 ~0rroxax.~J. D. Ladd, New York city.

6,488 —Cnate Fraxe.~E. Seymour, C. E. Shattuck, Clin-
ton, lowa.

6,450 —FoxT,~A. B, Van Wert, Binghamton, N. Y.

TRADE MARKS REGISTERED,
112 ~Eve SaLve.~W, T. Blow, 8t. Louls, Mo.
L8 —Prant Wuear.~J, B, Clow, Allegheny Clty,Fa,
1,14 —Harx nas Conrovxn~S, E, Cox & Co., N. Y, ¢ity.
115 ~ProxLes Axn Savees.~Crane & Co., N. Y, elty.

LG ~CurLeny.—N, Josoph, S8an Franclsco, Cal.

LW —SaLve —G. Long, Keytesville, Mo.
1L ~Daxixo Powpxn.~Moody Bros. Indianapolis,nd,.
110 ~Prows.—E. Remiogton & Sous, Illon, N, Y,
11 ~GiN.~W. P, Sanger, New Yorkelty.
1,151, —Prex Rexxeoy.~M. H, Stoner, Skaneateles, X. Y.
L1582 —PrixTEDd PURLICATIONS ~D. Willlams, N.Y . city.

SCHEDULE OF PATENT FEES:
On each Cavest, .
un each Trade-Mark. .

On Issulng each origioal Patent.......covvvennnen
On appeal to Examiners-io-Chief......
Oa appeal to Commissioner of Patents.
On application for Relsaue.......
On applieation for Extenston of Patent,
On granting the Bxtenslon. .ooeie i
On fliog s Disclatmer, ..., "
O an application for De-lun (l\‘ yum
On an application for Destgn (7 yoars),
Ou an avnllunon for I)nllga (Il "

Advertisements.,

RATES OF ADVERTISING.

Hock Page = « = « « « « 8§1.00a line,
Turdde Pugo = « = = « « 75 contsn line,
Brgraeings may head advertisements at i he same rate per
Une, by meassurement, an the letterpres.

The valueof the SOYEXTIFIO AMERICAN as an advertising
wmedivm cannof be orer-eatimated. I clrevlation (xte

Plow, J. R. Xiehols, ... 196,87 Hmes greater than (hat of any similar Journal now pub.
Plow wheel. M. Potter. . 196139 Viehed, It goen into all the States and Territories, and s
Power, trassmitting, D. E. Myers. . 198880 read in ali the principal Libraries and reading-rooms of
Privy (odieator, W. C. Dutfield. .. 190,204 the world, Weinvite the attention of those who wisk to
Pravlog shears, T. Borden. .. 195,200 | ke (Aeir business knoien Lo (Ae annezed rates. A busi-
Pump, Normas & Dietrieh,, 186,255 Neas man wants something more than Lo see his adrer-
Pusmp, steam vacuum, L . Tioe, ... 185804 | MAOMent In a printed newespaper,  Jlewania clreulation.
Pawmp, ete,, exbinust, G. I, Handall.. 185204 | A7 WL worih 3 cents per line (0 advertise in a paper of
Panching msehine, 5. W. Murray.. L1MaT three thousand clrevtation, (0 (a worth 8.7 per line to
Rall jolnt, raflroad, W. B, Olark . 198,007 advertise in one of forty-fre hox sl
croming, G. Elllott. . 150,907
alirond swited, HISaek. ..., . 108,129 OLL ES M ICROSC ‘OPES—From 50 Dollars
Hallway wow plow, P, A. Saith....... I | o d ek o 190 gg‘l:.u;;‘rnr'n Tollea Objective lenses
Ratlway snow plow, W. 1L Van Gleson. , 195516 | ab fncl, And from Bix Dollars 1o T oo o g b s
Rake ehor, ravolving, A. J. Taylor., 186,159 I“U"m vach, 1L In not neceshniy for /'mfmc':nu nl»;
Rivating tool, B. ¥, Cobd (r)... 5.2 ","".'."'.'1'.'-7':’:'.""’“" {hprtertoobialh mleroscope glasecs
Rulor,cte,, W, H. Flaoigan. 1,20 (;m.mv, o """ "' ','{"' DIRHOAL order of excollenee.
g N, NIiaxion to t
Caddle treo, gig, J, Baver.... 100,905 ,f,’,”" "“,d 13 (‘“,'l‘,'\:‘" "‘"‘ {0 ANy addresn uﬁ:l{vgtrl‘[:liﬁ,‘l‘gé
fate door look spindle, It Young. 5 g il s £ BTODDEIL 07 Doyonshire 81, Boston,
Bash fastener, ote., T, Frost 1420 ILDEBRAND
ks I b PA l‘l' -:l\ R +)
Sawing machton, H, A, Current., 1mnn I' Attachment 1o Funnels, ‘The -A! l-l‘--! ‘;mlAn}u:‘l
Sctaw cutting machive, J. W, Row.. 198,800 | Ofectual wreangement for the purpo ,‘ N wasto of
Berew Al atock, J, J, Grant,..... . 186,163 Ligulds—-no losh of tme, ¥or thick Liguids, 11 s unsur-

Scroll saw, I, Dickford .
Boeder, brosdeast, omm & Renarle

passed by anything ever inve

sooen Lo by apprec ated, |»n.6|'2"|':m'2' “|'|-1 'v'.l:’-)| ‘l(: A?I"
|'||nnl‘-l-“ 1 ::"l.l VU:‘ Balo.  Address J f NTZ, Co
on, Cotton ng Buppite Hire
lulilmnl" Md Pplies, ote,, 174 i ( I.lnl-- Hire tl.

] 7011“ I 'l':\n Muchine Makers and Cotton
Spinpers~A Gentlemy

of the largest Firms in )(n.Innnl.}'ﬂ’o([::-';.";:-:':u“rll‘l: ::I:

ment in & Machine v*hus or Fplontog ML, e is a prac.

:‘z'sr':c..‘::’:“.rrr::'l':n::l':l'- duuflumm- Furst class refor.

S N et How, New Tork .rur Gronox P, BoweLy

Pr—

| TWENTY-SEVENTH ANNUAL
STATEMENT

or T

Connecticut Mutual
LIFE

[nsurance Gompany,

OF HARTFORD, CONN.

Ner Asaxys, January |, 1902,
Recuiven 1y 197

For Preminma,. ...
For Interest and Rentes

LA 0eT W
.. 20 10
— N

HOuN M T3

DISRURSED IN T
To Pouroy-HoLoxns:

For clalms by
deanth and
matured en-
dowments, .

Surpios re-
turned to
Policy - hold.

Lapsed and
surrendered
Policles, ...

2.1 -

2004218 00

BWIOU M

Exrexans:
Commissions
to Agents,..
Salaries of (8-
cers, Clerks,
and all oth-
ers employ-
ed upon Sal-

L

(LRL-R
Printing, Sta.
tionery,Rent,
Advertising,
Postace, Ex-

change, ele.. LR )

TAXES, AND PROPIT ANXD Loss, 280,159 04

6,820,486 54
13,670,601 69

BALANCE, NET ANSETS, DECEMBER 81, 1472,
SCHEDULE OF ASAETS:

Loans upon lteal Estate, fivst len, value,, ... $17,652,992 12
Loans upon stocks and bonds, value,, . teRsl %
Prem| notes on policies in force.......... $800,007 ®

Cost of Real Estate owned by the Company, 1,199,972 41

Cost of United States Registerod Boudn. e 1090556 0
Cont of BIate BOrds, .. .covvvrvarirnniars 13,000 00
Cost of City Bonds,... 2,186,965 (0
Cost of Bank Stock,.. 80,205 (0
Coat of Rallroad Stock, 26,000 (0
Cash In bank, at interest,. 1,084 200 53
Cash In Company’s ¢ ME€,. . .cvviiais kN -
Balances due from sgents, secared,. ... »s
£59,079,001 69
ADD :
Interost accrued and due,......... . $075,080
Market value of stocks and bonds
OVEr COBt,. ...vis T LT v 2ANT R
Net premiums iy eonrlc ot colloo-
tion . veevyee cavedieneniPesl aeauny e
Net deforrod quarterly and loml-
BUNR] PO, e o B
1, 06,470 U
Gross ansets, Decombor 51, 1870, JB,9%,041 18
LIaninirins:
Awount required to relnsure
sll outstanding polieles, net,
assuming 4 per cent, Inter.
ont,, ceeirens s $90,0%,000 00
All olhﬂ ll-mmlea. ........... 47 083 0
$29,797,088 00
Surplus, December 81, 1872, ....oovivivinnes 5,109,088 13
Increase of asseta durfng 1872,............ eee

Poltctes in faree, Dec. 81, 1572, 62868, insuring $1851,506,167 00

JAMES GOODWIN,

JACOR L, GREENE, Secrotary.
l‘()ll SALE-—For hinlf tho cost—A complete

sot of Manehnrd Mlow Tandle Machinory, consist.
Ing of Lathe for turning thom, by rluerm Bondin
Machino and 40 forme, which bend 4 handles to eac
form—besidos o Maching for Smoothing. Also, have for
sali s Hub doring Maohine. 1s self. cfnlrﬂnl’ and rap ﬂ
warking. Has never boon u-rul Hnan o of

L} N & CO,,

Dayton, Olto,

President.

\L("“O\'AL TURBINE~The best for va.
‘ rhble streams, Pamphlot free. WM. J. VALEN.
E, Ft. Edward, N. Y,

[MArcH 29, 1873,

| Tho Beat and Most Productive Yartory in
Warid for ¥Field Oultare,

190 TO 180 BUSHELY r:: :gl#mu UOIN QROWN
The o'nmnzdyl I :: :nn n' t ho old v“m -
P e g

ﬂcu.

1 rdononhnwt Il |

IJ mall A nlﬂ.l
who un

Cﬂ.. ’lo

VALUABLE WATER PUWER

The Pro n nn-u -

uated at C nu:nauo. A

n:nv Creel. uu unlurll c

(hul. mll t n ne
1 head of

l'tny-on leﬂ. .

&n:n ty ol vgbl:

affords un"y L0 .lp
HHicE :rc,%.u-.?':"é'&?ﬁﬁﬁ
The | SAVE MONEY by thu
A R I 0 N lo!'o:r l‘lm“u:“’u%
PIANO {:‘.‘}'J:gi‘.ca.-.&"“"
_ Wmo for W %

.:mm.*:'m%"&

teenth Street, Now York City.

/EIAM'PI(:‘T lw’?PRING MAT;‘.BESS—'I:I!:
Ithy and comloﬂ:}&&sf&' é%”dgrr& lﬂﬂﬁ
al ieading dealers; ms com-

olly composed of tel oun tem-

unu ually

unu cr.ug:l

n mnrke 1d b,

",% ‘?u’lomﬂ %0 unlted that the
L)

dln;ﬂbnf:de_:p B&I’} moved or carrl

§

Send for pictorisl circular. Retall price o. donble b-:

$18. Shipped. iy siosle bed or guanti I ti all 4

uae v.rld Libaral discount to lbe Agents wan
mcnc co..mcu. m-udmmmsme

THE
SCIENCE RECORD

1873.

A Compendium of the Sclentific Pronul ve
ﬂot%enthe Preceding Year. Illustrated :ﬂw

Plate and other hﬂw %

octavo,
HISNEW AND Sl‘:LENDID BOO‘K isnow
1ta the mos m’gt

Ing Fu.-dg and Discoverics In the various Arts an
ences that have transpired during the pmedln{hng
hibiting {n one view the General Progess orld
in the following Departments:
TRY AND M LL! Y.
A R
~TECHNO bracing New and Useful (o
g tfons and Discoveries rela al °l THE ARTS;
5—~BOTANY AKD ROMICULT

S RORAL AND NOUSEROLD ECONOMY.
g::;\_lk‘l_'gma unm .\ ru luu'x ntom
0 & 11.—METE nn'sux
12 —~GEOLOGY AND m.\mmwor.

14, —=ASTRONOMY.
14 & 15—-BIOGRAPHY.
Evety person who acrires to be well Informed concern-
tog the gress of the Am ! s:lencea | nnldhl
copy of ScIENOR lllt.'o
teresting and valuable Rool ud lhonld Mnl
every Household, {n every Libra

ctavo, nuuuomnly Bound. Many

Engrar:

lng:.p.Pﬁ

t by miil to all parts of the country, on recelpt of
the l\rlcz. A libern! mlwmln l'}? lt"o and to O’
vasaers.  Forsale lt 1l the p uclpal ookatores.

MUNN & CO,, PUBLIEHERS,
37 Park Row, New York Clty.

Tin SCIENTIFIC AMERICAN will bo sont ono year
and ono capy of SCIENCE RECORD FOR 88, on
roceipt of $400.

R At TR e
I)AGES WATER FLAME COAL mm
KILN, with goal or wood. tlob & e h‘l..““".

or Cement, with use of water.
ENT FREE!—(‘-ulo ue of JEWELRY,

Ore O AT

I_lochulcr. N.Y
, & at frduce:
manu to A%B 'sals n. ﬁl e
P. o0 ..-"o
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Srientific

Anterican,

BAIRD'’S

JUUS

new 1s0d and Catalogue of I CTI.
& "; IQT"’IL m"xi-ﬂ p‘p-\ Iva —wlll
postago, to any ooe who will favor me
l'ﬂh Mll dnu.
lll.NRY (ARl-\ BAIRD,
\ STRIAL PUBLISHER,
408 W M UT BTHEET, mnm«n.m»
Dussauce's Works on Chemistry
Applied to the Arts.

A Now and Complete Treatise on the Arts of
Tannlag, Currying, and Loather Dreasiog ; Comprising
all the l‘)\wunnu and Improvements made in France,

' Great Dritaly and the United States, By Prof, 1, Dos.
urvm. Chemirt, IMustrated by U2 wood tngn\ln:l

A héﬁc.ﬁl ‘Treatise on the Manufacture of
!-:r-tz- Deseription of Soap: C ulurfhlng the Chemistry
of the Art, with remarks oa Alkalies, Saponifabie
Fatty Bodlos, the apparatus noce in & Soap Fac-
tory, Practical Instractions in the manufscture of the
varfons Kinds of Soap, the assay of Soaps, ete,, vle,
Edited from Notes of Larme, Fontenelle, Malapayre,
Dafour and others, with large and Important additfons
by Prof, Il. Dussauce, Chemist. Dlustrated. $vo.. . $10

A tieal Guide for the Perfamer: Being a

New Trestise on the most favorable to the

Beauty, withoot deing injurions 1o the Health: com-

g & Description of the substances used tn Per
mesy, the Formule of more than one thousand Pre-
ratio s, sach 28 Cosmetios, Perfamed Otls, Tooth

R'den Waters, Extracts, Tinctures, anfusions, Sph-

its, \'lu-(neo. Essoutfal Olls, Pastels, Creans, Soaps.
and many new Hyglenle Prodacis not hitherio de-

wﬂbed F.dllrd from Notessnd Documents of Mesers,
Debay, Lunel, etc. mn -ddlllom by Prof. 1. Dus
sance, Chemist, 1

Practical Trﬂlm on the Fabrieation of
Matches. Gun Cotton and Falminating Powdere. BIS
Prof. H, Dussauce. 12m0

A Genoral Treatise on the \lunulnc‘mm (;f
Vinegar: Theoretical and Practical. Comprising the
nﬂ?:a methods, by the Slow and the Quick Proc:
with Alcobol, Wine, Gralp. Malt, Cider, Molasses and

1an well as the Fabrication of Wood V Intfl\'

ete., etc. By 1. H. n-um 1o one vol. Svo..... 8

l\flbo". or “l:-.‘;l' mv'l‘loob. sent by mall, Me

o pubdl on P

new and o:h TALOGUE OF PRACTICAL

A.\l{) SUIENTIF1 pages, Svo—sent free to

Lo any one who vl 1 furnlnh his nddress.
CAREY BAIRD,

INDUSTRIAL PURLISH R‘

406 WALNUT STREET, Phlladelphia.

ONLY 10 CTS.

JO\BB & ﬂAﬁlﬂ'.

ght Bln n?‘ and T';‘xlbuhr f,?,"l," 4) ng:::
mmin
3425 ﬁw:t T For e o T TRON
WORES COMPANY, Cleveland, Ohlo.

$125 A VEER L LT CONPANY, saco, Se.

JENNINGS STEAM WASHER.
Your ffths of the grdb:n'g::’ :{o 'n':':;l:; (‘:?1;?-"1\!:;;

m't':'}!."r:.‘g"“"‘ 1t Comin?nto universal use. Sam

boller for §4. Agents 'lnled
Pro:l"illm and General

for two numbers of the new
fllustrated paper, My Owxy
o and the paperonly §t l{t"l‘
Publishers, l'fl romdvuy.

Agent, Stoneham,
WORKING CLASS .’.’a‘.&ﬁ.‘i‘i&ﬁ%}a’é

Jo employment at home, day or evenin
g:p {43 n‘n’a :ln-dp £ lustructions 00 yaTuADIS PAEKARS
of ‘oodau o by dress with ¢ cent reiurn
stamp, ) # "0 (‘0.. 16 Cortlandt 8¢, Now York.

THE SELDEN DIRECT-ACTING
Steam Pump

1S THE BEST Steax
Pump made,

Who destre the Introduction of new uumll m Ihu n l-h l

NEW YORK EXPOSITION AND

(CAPITAL, $100,000. =

M & 58 Broadway,

INVENTORS

Who wish (s realige pecuniary benefit from thele riehts, whethor

MANUFACTURERS

patented or not, snd

-- (L1 ﬂ||l~n un w- m y 1o Now York, should send for the

MANUVACTURING COMPANY,

Now York City. NO ADVANCE CHARGES

NEW PATTERN ;S'
) G S e 1 e R T

Machinery,
Wood and Iron Working of every kiod

Rubber Holting, Emoery Whools, Babbitt Me
GEO, PLACE & €O, 121 Chambers & 108 Ken

Machinists’ Tools.

The largeat and most complete assortment in thiscoun
wy, mnnnllrlund by
NEW YORK STEAM EXGINE COMPANY,

121 Chambers & 18 Reade Sireets, New 3 ork.

Cold Relled Shafting. |®

Best and most perfect Shafting ever mado, constantly
on hand In Iarge quantities, furnished In any lengths up
oMM, Ao, Pat, Coupling and Self« lux..; adjustable
Haogess. GEORGE PLACK & CO.,

11 Chamberns & m: Read: \lr-*« ts, New York.

Sturtevant Blowers.

OF evary size and description, mmnnll) nn hnn«L
LHIK"}. PLACY
121 Chambers & 108 Reade '-lrw-u \. : “York.

WILDER'S
)
Pat. Punching Presses 18
For Rallway Shops, ,\urlruhunl achine Sho ys, Boller
Makers, Tianers, Brass Manufacturers, Sliyersmiths, &c.
Warranted lhe beart nroduced. Send for (nl-logue &e.
NEW YORK STEAM ENGINE CC

21 Chambers & ms lu-ldc -Irveu N.T.

J H. WHITE, Newark, N. J., Manaufac
® turer of Tin, Zinc, Brass tml (nppﬂ‘ Spun Bot-

wom Oilers, Chfldren’s Carrfage Trimmings, Cowell Pat,
Door aod Gate Spring, &c. &c. Stamped, Cast and Spun
Metal Work, Dies, Tools, and Patterns to order.
\I.\CIII.\'ER\ “of all kinds, New and Sec-

ml and sold by §. C. HILLS, 51
Courtiandt Street, New York.

New and improved Woodworth's, Danlel's, and Dlmcn
sion Planers, Moulding, Mortisinz, Tenoning, Sawing
Bonnl l‘nﬂxht Sh- Ing Machines,ote. )llchlne Chlwl-

d unn. Moulding Cutters and Farmer's Cele-

1 Patent nr or ll d- and Cutters, con.
tant f“’" hand an
ALL & CO l hlhbcry ql Wurrn!-r. )uu

Millin Machines.

ANDARD, WER&AL INDEX AND PLATN.
s«m (orulunnleduu ue fo the DRATNARD MILLING
Maourxe Coxrany, 115 Water St., Boston, ! Mae,

ENGINE COMPANY, 12 Chambers 8t., Now York.
5t° sn predayt Arents wanted! All elasses of warking pee
pie, of elthios sex, 3ouug o€ 041, 1ak s mors motiey ol

work D s o Lale gpare moments orall ey Nanatanything
Mea, Particulars froa Addseas 0. Btloson & Co. uu.l uuu

ESTADBDLISHED 188,

FinsT l‘llﬂll"ll AWAHUKED BY Tﬂl ANERICAN
INSTI 'AIB. u'n
l'uu no lm ofl, or I on worthless paints. Use
METALLIC, ‘80 indestractibie con log for
irom, I|n lnd wood, Seod for & clrcul-r and sample
¥aor sale b the trade, and PRIKCP. ALLIC NT
COMPANY. 96 CEDAR ST REET, New York.

BILIOATI OF SODA

ln s 4 various fo 1on|u

00D CARPETING
PARQUET AND INLAID FLOORS,
Aend stamp for Il\unnnlnl l»vl 0 115t to the
ATIONAL WOOD MAN'P'O €O,
M2 Hroadway, Now York

IN

NEW WHEELBOOK 152 PAGESFOR 1872

‘SENT FREE
CO.SPRINGFIELDO.

‘NEW YORK CITY.

PITTSBURGH, PA.

Doulble, Singie, Muzzie and Breech-Loading Rifies

Shot
kind, for men or
Platols, §1 to 83,

SCHENCK'S PATENT.

1871,
“ OOD“ ORTH PLANERS

And Re-Sawing Machines, Wood and iron Workiog Ma-
| chlnery, Engioes, Bollers, etc. JOHN B. SCHENCK'S
BONS, \uuuvun N. Y. md 115 Liberty St New York

II IIII'I_T_J WROUGHT,

Guos, Nevolvers, Pistols, &c., of rvrrz
Bayw, Al very low prices. Guns, mn-

fRON
BEAMS & GIRDERS
HE Union lron Miils, Pittsburgh, Pa.

. The sttention of Engineers and Architects (s called
to our improved Wrought-iron Beams and Girders (pat-
ented), 1n which the compound welds Detween the slem
and fanges, which have proved 6 - dDiectionadle In the
old mode of manufacturing, -re - _.iely avolded, we are
g;ep.rvd to farnish a!l s'zesacz ¢ 2

obtalned elsewhere. Fordess on
L-meglr Kloman & Co, Unfon |

g‘bluidr'u
\ s, Pittaburgh, Pa.

NVENTORS' NA TIO.\’AL UNION. E. H,
GIBBS & CO., 1S Broadway, New Yorx. Patents
wld on Commission. Send for Cireular.

WOODBURY’S PATENT
Planing and Maitching

and Molding Machines, Gray & Wood's Planers, Self-olling
Saw Arbore, and other too-‘ working machinery.

8. A. WOODS, $91 Liberty street, N. Y.:

Send for Circulars. &1 Sndbary street, Bo-lon

OTIS, SAFETY HOISTING

Machinerv

NO. 348 BROADW ?\ \&? \'mqﬁ ——

An (lr(ﬂw’s Paten ts.

amphlet seat free. '%rru Waarex, Bal -lou Spa, N

RISDON'S IMPROVED

Turbine Water Wheel

X

UE RK'S WAT(,H)IAN'S TIME Ur-
TECTON. ~1mporiant for all Corporationr

sod Manufacturug controlling
with the utmost Accu the ot u . 'uulnll o1
sirolmsas, a4 the same & u ‘W of b
at, Se=2 for e Clrcalar, J.
'-.

P. 0. Box Ir
¥. B—~This detector  covernd by two nis
)‘ullu ualng or selling .1 ‘. ."m; a0
thority from me will bcdr t '__iu_?uu. 10 law,
ICHARDSON, MERIAM & CO‘
favturers of the lstest Improved Patent
fols "ﬁ.c&“u:..l-unn Pleuing Mechines, Inlcm.'. ?".
snd moiding, Tenoning, Mortising, Yorl n{ #g ...
llrnl, ud Clreolar Hesswing Nachines, .' "
Arbors, Scrol] Saws, Rallway, Cut.off, apd
chines, Spoke and Wood Turuivg L Im.lnd vn o“
other inds of Wood-working Machinery. Cafal *l
and price 1ata sent on appilcs fon, ¥ lnnfulo" m.
contnr, Mass, Warehouse, WAL lhuly n'hcv ot :
1. MA(HI\ERY—
lo a0G Feulioy

\Hl\ul JEAND E«X:RE‘
. Improved Law's Patenl Fhip e oot kluuhx
(1 llnrno

chlne, ulmplr-l and best 10 Gee,
and Hiave Jolnters, Stave I'?o.ilnn Head
& Co, I.nckpo + 5.

-

Torners, &c. Address TREY

DORTABLE STEAM l-,:\lll'QES LOMHI\-
fng the maximnm of effclone otunhlmy lnd rm
omy, with the winlmum of welkh ‘and n ce, l'
widaly and favorably known,more than 1 03?“
use. All warranted satixfactory or no | le. "D
clirculars sent uﬂ q}.llullnn Add
™™ un ADLEY € 0 lA'fﬂlCll. Masa,

uln-nr st n c \ov

Niagara Steam Pump.
CHAS. B, HARDICK

z‘- Adum ., hwnyl. x. \'_.‘

P. BLAISDELL & Co.,
\[A\L'l' ACTURERS OF FIRST CLASS
A MACHININTS 'I‘OOI..". Send for fln-hn

ckren ut., Weroasion}
~ THE * l’"'l LADELPHIA"
HYDRAULIC JA CI(
Y ISTON guided from both ends; all Irorking
parts gusrded from dast ; slogle or mbkr

cyltaders, -h-!u rocker arms, p.ﬂoe..c(c_.ﬂ!ln teel.
52 AR {riare o

HE Proprietors of C. \' (Goss’ patents, r»
cently lssued, for improvements ln Horse Hay Rakes
wish to arrange with & fow more paciics 1o clanulactore
the best horse rake m e c emntry. yally or oth-
erwise. .\ddnu ! TLEB Bcflo': Falls, Vl.

\\u:n =
. - L

You ssk WHY we can acll i

Class 7 Octave anos for $290 ¢

b We anvwer—]tcosts loss thay

o make any $800 e soid
make

-:10

Ues at Factory price, aeed warmast
5 Yeurs send for ostrated G-
iaz, n -hd\ we reher ta over BS00 Bankers, Merchanta,
rc. mome of whom you may Weawl wdag owr Place,
+ 44 States znd Territodes. Plosse sate whore Jou mw

wSls patice.
U. 8. Plano Co., 865 Broadway, N. Y.

VINCINNATI BRASS WORKS—Engineers

/ and Steam-Qtters” Brass Work. Best quality. Send
for l.‘!.nloﬁ- Xe l.l NEKEN ER, l‘roy.

ATHE CHUCES—HORTON'S PATENT

L

from 4 lo 3% toches.  Also for car wheels. Addiess
. HORTON & SON, Windsor Locks, Coan.

hol-eleu\ Friction Gmoved‘ or Geared Helst-
ted every wan
Sn Nr sur .cvlloﬂ. Pmr:l Accident, It OF THE
gm ':-lflurén Nafery Betlore: = = n NAN
(‘w : uu ‘fl:l nc-. ouble -nd Single, 1-21t0 bCIE;\ TIFIC ‘\.\lhRI( ;\..\.
entr u 1 nlup-. 100 16 100, Gallons
r Minute, Best Pumus in the World, ¢ ieal in the World!
- .N"'f"‘ Gravel, Coal, ¢ ':nf-. ete., w’l:: A6~ T s aion P"!" ekl o
AII L S A year's numbers contaln over S0 pages and several
mend f!.. ;"- :’ Durable, and Economical. handred engravings of pew machisecs, zsefal and sovel
D A‘\;?‘Rvﬁgsduil;l}).\" York. :,"n:;::,' manufactoring estadiishments, tools, and
 WHALEN 'I'URB!\B, NO raks 10 purchases | he SCIENTIFIC AMERICAN s devoted to the futer

ests of Popular Science, the Mechanie Arts, Manuface
tures, Inventions, Agricalture, Commerce, and he In-
dustrial pursaits generally, aod s valcadie zad lastroe-

4 Send for Clreular .\Dlﬂ.l‘lllA QUARTZ CO tive not oaly in the Workshop and Manufactory, bot alse
- = Lol 14. the LS aine
# .nd Price List to '.. los sent ”" licu, that nn‘ll quick for 15 Canp. shmple. niini s0d Sxrables ta the Household, the Lidrary, aad the Reading RBoom
1 ¢t 3 Courtiand Street, flo. B L WOLC hatham Square, New York. 5 u.-n{!lecl::-: o Df,',f,".': To the Mechanic and Manujacturer!
ii = = = Hew Lotk (liy VIP‘NNA LXPOQITIO\ '-":':l‘n‘g‘:gl"x'l:r No person cugsged In auy of the mechanical pursuits
* WOODWARD'S COUNTRY HOMES, JONN G. ROLLINS & CO., American Mercbsats, O}d 1. “,Mm,‘ & CO., shonld think of dolng without the SCIEXTIFIO AMENI-
P uam“m I'I.A'u p :"“‘N‘ﬁn lﬁhs‘ln. !}u "d, will bave oal care of \lounl Holly, New Jersey. | cax. Every number contalns from six to ten eagravings
- ot x ! and e of man American con- e « p nd ¢
34 150 'Mﬂl S IBREOrs (0 tae Fircas IIW{“ ~ .M ke e o Dew machines and taventions which canaot de foand
0 dertake the care of others intending contributor’s £rods. ta any otber publicaiion
3 ORAN ddress them direct, or thelr agnu GRO.H.GEAY & : - x <
e Pcu.ua: ; ‘ D.\\romn Boston, Mass., U Chesvists, Architects, 2illwrights and Farmera
for Ca Amu —_—— iy : 2 .
e P ‘%m Iture, Fleld GENTS WANTED — l"ur ﬂm Protean The »CLENTIFIC AMERICAN will be found & most
M“ Batton Hole Lanoatte, the best selling article tn wseful ) urnal 1o them, Al the bew discuverios 1o the
P :urt-l 'An'-rm- are makiog from 890 to T woek scleuce of chemistry are given tn s colutans ; and the
IBBI(,AN BDLLED NUT & TUBE CO., ﬂ:u?\c:ﬂ iL‘i’;"&'«'[".‘m“-" &“g,‘:‘;.:,“l“fo\m\’i‘: Interests of (hy ohitect sad carpenter 1o Bot over
s New York, ;

lookad, all the vew lavealobs aud discoveries spper
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REND TO

THE AMERICAN SPORTSMAN,

WESAT MERIDEN, COXN
EF™ For » Bample Copy of sald Paper. &3

ABON'S PAT'T FRICTION « l UTCHES

Vigoncer Bt 1. pents, L B BRGOKH, 8 CIE stren
- (4] |

New York; TAFLIY FRICR 2 CO. ANro, Oblo, * rot,

[0 AGRICULTURAL MACHINE Manu

facturers—Wo have a “ Corr & "ltoan Maohine'™

une u|wnl|on
‘dly for the rimas, %50

1Wanll low, Euaquite of §,
tan Ohto,

B0 Deill or Rake wh

hools per day,
N,

BROWN & ¢, Day:

EsakM, Noune but an expert need apply.
nu:h.nn y e ployment u::: \Ibnr-\l v:'q" :u)”’w
Fi'ﬁ'ﬁ”'v?"a"r b ienmona Sl Furataning. W
tohmond, Indlana, ;
H M. MAYO'S PATENT BOLT CUTTER,
L/ Bend for Nuntrated Otronlar, Clueinnatl, Ohlo.

QOD.-WORKING MACHINERY GEN

rg" 8 um:-d, Woodworth Planemand mrh
nn:m'n . ent

uuu Mu-m u
iral, cam‘v

n

Tafandte ¥
ERNY umm ‘s Iucmmumq

tron D.l!

& ROOY CO.,
8 Dey o, Now Tork.

L‘dbu ‘M

trog~Tor driving, eutting off asd tanonlng spokes, st
Oneg Joan with this madhine w 1 Bnlub,

AN'I‘FI)—A Miuu Prok & Sreen Toow
To

KE,
urnlahing Works,

Oorrngatod Iron,

URDON IRON WORKS —Manufacturers

l of Fum,
jow Pressure
all Kinds, \u:u

ln KEagines for Water Woiks, High and

fies, Fortable Engines snd Bollers of
a Soss iile, Serew, |;-nv"lh{l.in:{ndH;tlmnllr
TS, chlnery in Keneral
TAKER, 10 Froat st., nn:\k'n "N SN
LA LE )...
qun\’l

MACHINERY, st AR

FénJ for Clreular,
RUBBER Stencll Dies, &e o Co. MW,

& CO, 0 Vesoy ot

Lowmbard §t., Baltimore, $i0s -h) to Agonts,

PROTECTION AGAINST FIRE.

HALL BROTHERS

Are preparved to intro-
duce their *
Sprinklers’ into Mills,
Factories, &e., at short
notice. Call and see a
practical operation of
same at their works,

36 CHARDON STREET,

BOsSTON,

STAMES, Steel ltl\r"\l'u Litte Gem,

System of

taining 1o these pursaits belog pablished from week to
week. Useful and practical (nformation pertalning ‘o
the taterests of miliwrighis and millowoers will be found
poblished In the SCiExTIve Asenicax, which luforma-
tHon they eannot possidly obtaln from sny olher soutoe,
Subjecta In which planters and farmers are Interestod
will be found discussed In the SCLERTIFIC ANERICAS ,
many taprovements o sgrienituml tuplerents belng
Lluatrated (a (s columas.

Weare also reedviag, every week, the best sclentifie
journsls of Great Britatn, France, and Germany ; thas
plactug in our possesston all that s transpiring (n me
chanieal selence and art th those old countries, We
shall contlune to tranafer Lo our columns coplous ex-
teaots, from these Jouraals, of whatover we may deoin of
(nterest 10 our readers,

TERMS,

Une copy, vue year

Ono oopy, six months

One oopy, four wonths

One copy of Sclentific Amortoan for one year, aud
one copy of engraving, “Men of Progrem™

One copy of Bclentitic American for one year, and
one copy of * Belonce Hecopd," for 159 '

Rentt by postal ordor, draft or express,

The postago on the Sclentife American Is five cents po
quarter, payabla st the ofee where recelved, Cansda
subsoribers must remis, with subseription, 3 conts oxt +
(0 pay postage.

Addross o)) letters and make sll Post Ofice ordars v
dArafia payable (o

MUNN & CO,,

"1 PARK ROW, NEW YORK.

8w
1.0
1w
10,00

L
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American,

[MARCH 29, 1873

Advertisements,

WEeTnent, a8 the Tetlersproas, —t

Potatoes!

- .Y VERMONT, Ten Days kar
m‘;‘]\v'sr!‘é-lnfn‘»g ‘l'.n-mo-nh' Prodactive, nl\l‘l
of EXCELLENT FLAVOR. S1perib. 4 pounds
by mnll, postpaid, for $3.30.

N PTON'S ‘RPRIS s Bushels to
lh(ro.:'rrr. } Ims-llnrr than Early Rose. Equal in
quality. $3 per pound, ty mall, postpald

will be awarded, as PREMIUMS, to those who

prﬁ:’oor the Larpest ("n:nlll_\ from obe pound De.
seriptive Cirenlars of the above, With st of AV varfe
Ties of Potatoes, free to all. 3

i‘“‘lﬂ‘!‘ll“d Seed Catnlogue, 20 pages, with Col-
orced Chreme, & cents. s By 2
A .\t(' omato, the * ARLINGTON,'* Early, solid
suid produetive. Price, 3 cents per packel

B. K. BLISS & SONS, <

23 Park Place. New York.

=, Over 15,000,000 square
= l '1 nae

),

"».:?r:;} j ok ;

Send for Deseriptive Pamphlets, Price Lists, Terms to
Dealers, ete. =4

H. W. J%ﬂ.\s. =
¢ Extaddshed ) New Offices, 1 MAIDEN LANE, cor.
3 6m ISSE, ) GOLD STREET. New York.

Write us for {llustrations and certificates. In comalrve-
tion, principie, and operation, 1t 1= unlike any other, 2W0
1n use {n every branch of mannfacturing. J. AUGUSTUS
LYNCH & CO., Prop'rs and Sole Manufacturers, Boston.

" ASPHALTE ROOFING FELT.

WELL tested article of good thickness

and durability, saftable for steep or flat roofs ; can
be applied by an ordinary mechanic or handy laborer.
Sond for cireular and eamples to E. H. MARTIN, 0
Malden Lane and 9 Liberty Street, New York.

Waltgamlg;@tuhes

We continue to sell these popular Watches on the
most liberal terms. We send slngle Watohioa by Expross
to auy part of the country, no matter how remote,
with bill to collect on delivery, with the privilege of
opening the package and exsmining the Wateh before
paying the bill; If not satisfactory It need not be taken?
but can be returned ot our own exponse,

Every Watch Fully Warranted.

In addition to low prices we offer every inducement to
purchasers; overy Watch that we send out {s first care-
fully regulated by oursclves, and we pack them so thoy
will go safely to any distance; and, as we will refund
the money for any Watch that Is not satisfactory, there
is 00 possible risk {n dealing with us. Full Information
given in our Descriptive Price-List of the various grades
and sizes, also of welght of cases. We send it free to all
who write for it. Every one who Intends to buy o
Wateh this yesr should send for (t and read 1.

Wheo you write for the Price List, please mention you
saw this notice in the SOIENTIFIC AMERICAN, Address

HOWARD & CO,
No. 865 Broadway, New York.

Pneumatic Tubing, Water and
Sewer Pi

Manufactured (n sll alzes
of thin veneers of woad,

R‘hrn upwards, made
urated in asphalt. Two sec-
tions of & 21 luch pipe J d together and submitted to
A hydrao.fe test In presence of s Committeo of civil and
mechanical englneers, sustaln a pressure of ovor 50 Ibs,
1o the square ineh, The welght of this pipo s only about
one-sighth that of iron ; sud as theseotfons are connected
y Mleeves, wnde of the skme material, no lead Is required
or jointa. It does not corrode even o asit water, and 1§
notafiected by heat or cold. The merits of thix plpe aro
iurm(lla durability aod ¢heapr It has been sucoons.
(ullf' Iald in New York, Brooklyn, und Jersey City,
'“"I’ll’.}. OF THE “NEW JEUSEY LAMINATED
PIFE WORKS," No.17 Cedar Bt,, Itoom 10, Kew York

A man um
ana T mn'n‘-‘

oz iecit

wﬁ?k%ln;‘mw QHTED'

" 0 g 1, n At
Ralory ; the faclory line -?lrn‘i'm%len .mu':l.n‘:.

agress, wish referonoo, Loy

1
G W’%’p Aag

Advertisoments will b xdmitted on tAr page at th rote of
R1.00 per tne for saok (nsertion.  Kngreiags, mad
Aetdd anvertisements at tha same rate oo line by mear

ENGINERRS,

wtreot, New York Clty,

Steam Pumps,

duty,
Sond for s 'rice List,

rin with foll vacuum  withont Afr Pump, Send to WM
A\.I,N.\‘. 81 Chardop 8t 1o
ho Company, at Butflo YL fOr n elreniny,

Knives porfoatly steanlht—nnog unl

material and workmsnship, tho du
. nh"ll‘\ of evary Address
.’\.\Ill-:l 1

el
CAN 'r\\'Hu I DRILL COM

e

PFANY, Woonsooket,

ANUFACTURERS of Caleined nnd Land
\[ Dornte Exrea Plastor Is wnsurpiss Every
Our Quarries are In Nova Scotla,

MORRIS. TASKER & CO.,
MANUFACTURERS OF

AMERICAN CHARCOAL IRON

Boiler Tubes.

WROUGHT-IRON TUBES
AND FITTINGS, FOR GAS, STEAM
WATER, AND OIL.

7 Steam and Gas Fitters' Supplies, Machinery for
oal Gas Works, &e. &c.

NO. 13 GOLD ST., NEW YORK.
THE

AMERICAN

Turbine Water Wheel

Has recently been Improved and sub-
i’“wl to thorough tests by James
Lmerson, Holyoke, Mass,, showing
higher average results than any Tur
bine Wheel ever known. A full re-
ort mn&' be obialned of STOUT
fILLS & TEMPLE, Dayton, Ohfo.

Dissolving View Apgnm!m Views for Public Exhibl-

tion, otc. A profitable Business for a man with small

caplital. Ilustrated Priced Catalogue sent free,
McALLISTER, Optician, 49 Nassan St., New York.

THE UTICA
T, ‘NG RE o~
sT AM "NIF' 9\9’-1

= -~
{ \CA X
STEAM ENGINES,
PORTABLE & STATIONARY.
“Tue Besr, Cnearesr, Most Durapre.”
Improved Circalar Saw DMills, Screw and
Lever Bet. 9 Send for Circular.
UTICA STEAM ENGINECO,, Utica, N, ¥,

G. G. YOUNG, GEXERAL A T,
42 Cortlandt 5t., New York.

IRON STEAMSHIP BUILDERS,

NEAFIE & LEVY,
PENN WORKS,

MARINE ENGINES, BOTLERS, AND BUILD-
EILS OF COMPOUND ENGINES,
PHILADELFHIA, FA,

FOR SALE. 4

Valuable Mannfacturing Property,

Located In- Cleyeland, Oblo, comprising Foundry

.\lfujmm"tihnpn, Iron and Wood \\"luklué .\lul'l:;I}v'r\':l:xll‘}
l‘n w. Works adapted to buflding Cars and all kinids of
Max I'Ilm-ry. Present proprictor desiring to retire from
sctive business will gell entire propoerty or partinterost,
_Addresa G. W, CALKINS & CO,; Cleveland, Ohlo.

Steam & Water Gauges.

H(_mnn Gauge, d41in.............
Water Gauge No. 1 Complote
Three Improved Gauge Cocls, s
§7 Warranted for two years i

Also Mannfacturers of ~ 211,00

) ! y

Patent Glass Oilers,
For H;nflln;{. Engines, andal] Kinds of
antoed Lo anve er cent of O)), Endorse v 1o
Ing Manufacturers throy 'l'nm: l'n.‘.’-:‘lnn:n b lead

HOLLAND & Cony old St.. Now
fand for Oaiklosre: DY, § Gold 81, Now York.

SUPER-HEATERS

Have fue), and supply DRY stes ]
apy bojler, N R A A g
2 W Liberty 6t,, Now York,

Forte » Oy o 1o1lo
Pyrometers, i ool

per-Hegtod Sroam, O)) Bijl)s, 4(.~
il

Muchinery, Guar

" !}d'lr OAA
NRY W, BULKLEY,
™ Liborty Bt,, Now York,

L IDDER'S PASTILE®mrA Sure Roliaf for
v sT()\‘vrll.!l,&)('ﬁ A Bure Reliet for

Chnrlsatown, Mass,

A. 8. CAMERON & 0€0.,]

Waorks, foot of East 2%

Adaptod to every possihie

Hoston, fora porsonnl onll, or

ACHINERY for grinding
:}“101\\1(1 :!l!‘ .\h'lnl\n, u:lnlll‘lllll( gaws, | delivery, aftor ordor I gfven, na fast on they can by pat
oleantng Castings, prinding Planer

od for the sterling quality of Its

MAGIC LANTERNS, |

“The Harrison Boiler.

Hoven years' service (n sowne of the Inrgest establinh.
menta d—l New England and elsewhere, with l:nllvrn
varying from  Fifty to Fifteon Hondred Hormo Power,
'rll{l ropentod orioe from the aame partics, showas fhnt
thin fmproved genorator b taken o permanent place in
the use of stean,

Vitty Thousand Horse Power hln\';v bvnnlmndv and put
tnoporation with a present steady demand.

AIS the surface of the Harrison Boller {8 efther steam
gonorating or superhonting surface, and when this neada

ANSOM SYPHON CONDENSIER ]N'Tfl""" B tire renewal (Eoam be made ax good ax nen at an ovtloy
I L and malotaine yacnum on Steamn Eugines at oost of

\ TReuim Pne are
one por cont 1ts valoe, and by s use Vacuum | e top, withons: d

0r onli one Ralfl tha coat of @ new dotler, 1t oAD OO Iaken
ont and repianced by stmply romoyving the loose brioks on
Llnrlvlu ¢ the fire front or brick work
of the original setting. 1t Kl mont diMeuit and exponsive
10 (ke out and replnce the ordinary wronght fron holler
which, swehen worn ot is comparatively worthless, ane
Can searcely command a purchaser at any price.
Harrison Nollers of any slge oan bo made ready for

1 plnee, the sotting costing no more than that of the
.ml‘unr\ wronght iron boller,
For all information, clrcuinrm, ote,, applieation must
o made direct to tho
HARRISON BOILER \V?_RKH
Grays FForr

" ftond,
alindelphing P'n

New York PLASTER WORKS

Plester, Marble Dust, Terra Alba, &e. &e.  Our

verel warranted

WORKS, 40, 471 & 439 CHERRY STREET, NEW YORK.

MAHOGANY,

2 . FRENCH WALNUT, SATIN
w%gg).“wx?ggmmu ASH, CEDAR, ETC,

Large and Chiolee Stock Forelgn and Domestic Woods, in

VENEERS, BOARDS, AND PLANK.
imported and Manufactured by
GEORGE W, READ & €O,
Office, M1l and Yard, 156 to 20 Lewlis St,, cor. fih, I, R.
Branch Salesroom—170 & 172 Centre St., N, Y,
Orders by mall promptly and falthfully executed.
§7Send for Catalogue and Price List.

5~ SCHLENKER'S PATENT ¢

BoLT CUTTER

NEw INVENTION ADDRESS,
| HowARD IRON WORKS. BUFFALO.N.Y.

L4 <
Replace your old Sash with our Improved Mulay Saw
Hangings, and thereby Increase the cutiing capacity of
your mill from 1% to '.’mger cent. Satisfaction guaran.
teed. MORRISON & HARMS, Pittsburgh, Pa.

OILERS

AND PIPES. Superior Quality. First Prize Am. Institute Fajr. VAN TUYL MF'G CO., 55 Water St,, N. Y.

Y
WIRE ROPE.
JOHN A. ROEBLING'S SONS.
MANUFACTURERS, TRENTON, ¥. L.

OR Inclined Planes,Standing Ship Rigging,
Bridges, Ferries, Stays, or Guys on Derricks & Cranes,
Tiler Ropes, Sash Cords of (:o‘)por and lLron, Lightning
Condacters of Copper. Special attention given to holst-
Ing rope of all Kinds for Minesand Elevators. Apply for
cireular, giviog price and other Information. nd for
pamphlet on Transmission of Power by Wire Ropes. A

\} 10 slZe und Form to Suit'varions

other Long Knives,

( )F the well known manufacture of John

arge stock constantly on hand at New York Warchouse,
f Mechonieal
, 8
Oryiox, 16 Excnaxaor StTaeet, Boston, Mass.
Dagley White & Brothers, London, for sale by ¥

N

No. 117 Liberty street.
ADE MA)
Sl
W\ Emery Wheels & EmeryBlocks
BCS :
iy GRINDER W Gxglﬁmhs. DIA.
MOND " VOOD'S PA-
For Planing, Paper Cutting, Leather Spllulng‘. and all
BrAXOH OFFices : W. 8. Jarboe, 83 Liberty Street, N. Ya.:
b} Al ] \f
PORTLAND CEMENT,
JAMES BRAND, 66 Cliff St

o
Union Stone Co.,
> TOOLS, and WOOD
HR2 Commerce Street, Philadelphia,
A Pructical Treatise on Cement fornished for

R Patentaes and Mansfacturers of
o~ TENT ENIFE GRINDER,
§#~Send for elrcnlar,

cents

4 2. AMERICAN
(3
R (&

2 Ol O, SAW CO.,
% &% 6’ ;Q}i@ 1 Ferry St
%, Cz}d) 0.",. %, New York.

,?f%{ K
RS

Send
For Pamplilel,
Ameriecan Saw Co.

% (”: ?. . MANUFACTURENS OF
A" Patent Movable Toothed

.5 CIRCULAR SAWS,

e 7..‘;,~a;-.{,1§‘\.< \E"l Patent Perforated

NN Circular, Mill,

7 Cousent Saws
59 | T

BON PLANERS, ENGINE LATHES,
rills, and ofbher Mychipiats' T . d ¢
ity, on hand, :;m; n“llnmnlni ,‘m}’:s; :gl‘:‘l;oa!. “jr::’l‘;\""q‘n"l'
'!"'(‘F 1:\4(1)1 ¥rieo pddrasg NEW HAVEN MANUF \'T\w

nw NOYW Haven, Conn

No. 1 Fervy Street, corner
Gold Street, Now York.

’a]fﬁvud for Desgriptive Pam
ihlet,

T, V. Carpontor, Advertising Agent. »
||.',.rm. New \'n}x olty, v n; Alldréry

PETER COOPERS

Refined Neats' Foot 0il

FOR FIRST CLASS MAOCHINERY,

—— ()

1t contatns no gam or acld, and I8 warranted pure snd
wqual 1o the best Sparm O1)

&rl-‘m‘ anlo nt No 17 Burling Slip, New York,

Diamond Pointed

HE ndoption of new and improved upplic:
"
tione to the calebratod Lesshot's patent have mu1'
these drille Inmm fally adaptable to every varlety o
ROOK DRILLING. wolr - unegualled efflelency” an
peonomy are seknowledged, both In this eonntry an
Burope, The Drille are bullt of varloos slzes and pat.
terne; WITH AND WITHOUT NOTLERS, and bhore nt »
uniform rate, of THREE TO FIVE INCIES rE MIN*
UTE In hard rock. They areadaptes, to CHANNELL ING

GADDING, SHAFTING, TUSNELLING, and o on
work( also; to DEEP HORING mk’frmx TI
VALUE oF MINES AND QUARRIES, TEST CORE

taken ont, showing the character of mines at any depth,
Used elthor with steam or_compressed alr. Eimple and
durable in construction. Never need sharpening. Man
HHE AMERICAN DIAMOND DRILL CO
g Qﬁ. OHI Liberty St., New Yaorks

Boilers & Pipes covered
with “ASHESTOS FELTING:" saves 25 per cent in
fuel, SBend for cireulars,

Asbestos Felting Co..

Now. 31 *r& 320, 322, FrontSt., N, Y.
S Asbostos In all quantitios and gualities for sale

o0, LUMBERMEN.

and fxtures complete, for
a full Mulay Saw Mill. Machinery I8 very heavy, bullt
expressly for cutting lnn’llnd eavy lumber—is first.
ciass In every respect. a8 been ID use only three
months, and will be sold at a at MTln.

MORRISON & HARMS, Pittaburgh, Pa.

~THE TANITE CO.,

INVENTORS & BUILDERS OF SPECIAL
MACHINERY CONNECTED WITH
EMERY GRINDING,

SOLID EMERY WHEELS, trom 1 In. to 3 feet In diam-

The Taxrte Exeny WneeL is raplaly taking the place
of the file and the Grindstone. 1f you wish to make Tm-
rm\-emcnu in your Fnew?. anndz’ Mill or Shop,
ntroduce our Emery Grinding Machin r: and nute
the saving on Filex, . and Wages. .\Tu t‘dou use
of Tunite Emery Wheels and Grindiog Machioery will
more than repay the cost in this year's work! Not
wlll skape, reduces or remore Metalso cheaply and quickly
as & Tanite Emery Wheel. The cutting points of a fie
are steel,and each minute's use injures 1£8 cuttin, E.
A Tanite Bmeri Wheel never grows dull ! 1~
oryis a substance harder than any metal! We have latoly
l‘:\lrodnch(’l H?II nId’ﬂoun l;l‘w J-I;;oo{mbl;%ng.c; {,‘;"
2mery Grinding. ces: 815, e N , $70, $5, §0,
$95, %?10(. $125. »n4 §175. Send for Ciroulars and Photo-
graphs t¢

The Tanite Co.,

Stroudsburg, Monroe Co., Pa.

Bradley’s Cushioned Hammer

14 o great improvement over all other Helve Hommers s
it has 80 many valuable and useful devices for commen
and swedge work, besides convenlences that were be-
fore unkunown to this class of tools, that no ndcw:ulc
Idea can be given of {ts capacity and general usefulness
11 a brief notice 1Ko this, For {mmculnn.wrlla s
BRADLEY MAN'F'G CO,, Syracuse, N. Y.

WAT ER WHEEE
STILWELL: BIERCE MF CODAYTON.O

Machinist's 100Ls,
EXTRA HEAVY AND IMPROVED
LUCIUS W. P‘(\),‘le)‘ ) :IMAR NUFACTURER
Warerooms, 98 Lliwr‘l’;"ul:t::i Now York,

e o Ao CSTERRINS, dgent.
NTOYE'S MILL, FURNISHING WORKS

uro tho largest In the United States, ThV make
Bure Millstones, Portable My, Smut Machines, fackers.
M Pleks, Wator Whools, Pulloys and Gearing, specinlly

adapted to four mills,  Soud 1or catalopue, =
J. T NOYE & 50N, Buflo, N. Y.

'.PENT- -t
OLD ROLLED

SHAFTING.

CAho taet thnt ein shiatting oo 9 por oowd groater
[ trangth, a Doer Anlal, and (s troer to gags,than any olt\ql‘
u Wweo, rondors It undonbtedly the most economical, We
Aro also the solo manufacturérs of the CrrenraTsb Uols

LINK AT, CourLixag, and furnish Palloys, Hangoers, eto.
of the most approved stylos., I‘r'i w0 Lats matlod on appil
eation to JONES & LAUGHLINS,
Try streot, 24 and &1 avenues, Plttaburgh, Pa.
0 5. Coanal at,, CRICARO.
‘frﬂgnoku of this Shafting in store and for wle by
¥ l;}‘(‘,l"lf lA,élNlA\. N;'lT%.(IloluLn. Mana, LNLY
20, R & CO, 1% Chambars street, N, Y,
ﬂxmék‘t WILATIN GOV ARKkRe: Wir!
HE “ Bolantific Amaeyiean lwrlnlcd with
CHAS, uww‘mlgxwub 00, "8 INK, Te mcpd
Lamharad sge,, Fhiteda)phfy ang 9 goVa st New Yare,




