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NOVEL HYDRAULIC RAILWAY LOCOMOTIVE,

A now mode of traveling has lately been invented, which
the inventors claim to be applicable to any mining country
whore flumes exist, or which may bo used wherever a stream
of water of sutlicient velocity of current can be inclosed for
suitable distance. The device involves a carringe driven en.
tiroly by outside power; and paradoxical as it may appear,
it is caused to travel either in the same direction as the force,
or dinmotrically opposite thereto, while the direction of ap-
plication of the power remains unchanged. In short, it is a
carringe which travels up stream, impelled by no other force
than that of tho current. The invention is claimed to be
practicable; it has already been used in California for trans-
portation on u small scale; and judging from experiments,
the inventors state that a car for the transportation of pas-
sengers, as shown in our engraving, may thus be driven at
considerable speed, de-
pending of course upon

A New Method of Making Glass Signs,

Mr. Henry A. Goetz, of Now Albany, Ind., has patented
through the Scientific American Patent Agency (January 2,
1877) a new mcthod of making gilt signs, ete., on glass. The
usual mode of procedure consists in roughly painting the
letters on one gide of the glass; then on the oppositeside the let-
ters are carefully painted in gold size. On this the gold leaf is
laid, and when the whole is dry the superfluous gilding is re-
moved. The letters are then shaded by hand. Mr. Goetz’
process is much more simple and expeditious. He begins by
covering the glass where it is to be le*tered with gold or silver
leaf, having previously applied a coating of isinglass size.
Then a yellow, hard-drying ink is applied to the gilded sur-
face with elastic type, in such places as are toretain the leaf.
When this ink becomes thoroughly hard and dry, the sur-

plus leaf is removed with whiting, applied with a damp

the head of water.

The carringe rests on

ordinary flanged wheels
which traverse rails
laid on the edges of the
flume, On the axles
are attached paddle
wheels, which corre-
spond in shape to the
soction of the flume,
and are acted upon by
the current therein. It
is clear that the current
turning the paddles
will so rotate the
wheels of the vehicle,
which will consequent-
ly move in a direction
opposite to that of the
current,  When it is
desired to move in the
same direction as the
current, the paddles are
stayed stationary, and
the water impels the
car down stream.

A test trial with a
working model, we
learn, has demonstrat-
ed the capacity of the
carriage to carry about
8 1bs. of load (exclusive
of its own weight) for
every inch (miner’s
measure) of water in
the flume. A flume of
600 finches of water
will therefore furnish
power to transport a
load of about 5,000 Ihs.
up stream, on  any
grade from 4 to 20
inches to the rod, at a
speed of from 4 to 8
miles per hour; a less
grade causes a slower
run. The strength of
flume and car is the
only measure of capaci-
ty of the device in go-
ing down stream, nnd
the velocity may ex-
tend to any speed de-
#ired, being governed only by the grade and the speed of
the flow of water, The rate of travel is regulated by
brakes ; and the paddle wheels are attached to the shafts
with cluteh gear, to be unshipped at pleasure,

The frame s bullt in two sections, and the platform rests
on antifriction balls, for the purpose of turning curves with
but little friction. By double gearing, the speed may be
greatly increased for passenger transportation, of course at
the expense of power,

This Invention was patented through the Scientific Amer-
ean Patent Agency, November 7, 1876, by Messrs. C. A, Lea-
man und John A. Heckart, of Pentz Ranch, Cal,

In wome localities, damp-proof courses in walls are formed
of slates set in cement: these are linble to erack, and thin im-
pervious stones are better,  Sheet lead has been used for the
sume purpose, and is most eflicacious; but it is expensive,

NOVEL HYDRAULIC RAILWAY LOCOMOTIVE.

pledget of cotton, while the lottering or ornamentation is re-
tained by the ink. The shading, or the outline of the shad
ing, is now printed on the glass with elastic type in any
required color, When this becomes dry, hand work may be
added, if desired, and the whole backed up in the usual way,
— e
Number One, 1877,

We would remind those of our Western subscribers who
have failed to receive our first of the present year that the
mails, carrying that number of the BOrENTIFIO AMERIOAN,
were burned at the recent destruction of the Ashtabula, O.,
railway bridge, We will supply the missing number gratis,
to those subscribers who have not received it, on receipt of

postal card request,
e — —~

A1 Pomeroy, O,, at n depth of 104 feet, a petroleum well,
supplying nine or ten barrels of oil & day, has lately been
opened

INFORMATION, ART, SCIENCE, MECHANICS

. CHEMISTRY. AND MANUFACTURES.
el $2,20 per Annum.

Treating Lubricating Olls,

Heretofore it has been necessary to mix hydrocarbon, or
mineral lubricating oil with a considerable proportion of
fatty oils, to give it the necessary body or viscidity, but these
fatty oils (both animal and vegetable) are all more or less ox-
idizable in the air, producing gummy matter becoming very
acid: and if left in warm places on cotton, wool, clothes,
sawdust, or similar material, are exceedingly liable to spon-
tancous combustion. For lubricating the pistons of high
prossure compound surface-condensing engines, both marine
and stationary, the fatty oils are particularly objectionable,
for, in addition to the before mentioned faults, the high
pressure steam decomposes them ipto falty acids and gly-
cerin, which are, of course, carried into the boilers, where
the fatty acids corrode most powerfully, and with the gly-
cerin make a kind of sospsuds, producing excessive priming.
But Mr. Humfrey, of
Chester, England,
claims that he isable to
produce mineral or hy-
drocarbon lubricating
oil of such a body that
nomixture of fatty oils
whatever is required,
the viscidity being
equal to the best olive,
and considerably supe-
rior to sperm ; while be-
ing perfectly neatral,
it cannot act on or cor-
rode the condensers nor
boilers, nor form con-
cretions in the cavities
of the pistons and
steam passages; nor
does it act on the india
rubber wvalves of the
air pumps to any inju-
rious extent when used
for internal lubricating
of steam engines. For
ordinary lubricating it
is perfect, as it forms
no gum or acid, and it
is absolutely safe from
spontanecus combus-
tion, with a lubricating
power equal to sperm.
The oil treated by his
invention is also spe-
clally suited for lubri-
cating fast running ma-
chinery, and for all
kinds of fast running
mechanism, He first
submits the oil to care-
ful fractional distilla-
tion, and collects the
heavy portion of the
product. In the refin-
ing or cliemical treat-
ment, instead of agitat-
ing the chemicals with
the oil by means of pad-
dles, screws, or other
mechanical
have heretofore

means as
been
used, hoe forces a large
stream of 1‘\»ll||\r\'\~<'tl
air through a pipe at
or near the bottom of

| the wvessel, l))‘ which very lmpﬂn:un «ul\un!ug-'\ are ob-

tained. As well as a most thorough and complete agitation,
u considerable effect is produced, powerfully aiding the ac-
tion of the chemicals used; at the same time, the great vol
ume of air passing through carries off all traces of oils of
low gravity and boiling points, the result being lubricating
oll possessing more body and higher specific gravity and flash
point than any mineral lubricating olls heretofore produced,
making it specially adapted for lubricating the pistons, slide
valves, and other parts of the marine, locomotive, and other
stonm engines, steam hammers, and other apparatus, The
oil may be produced from conl, shale, peat, hitumen, asphal-
tum, petroleum, and other ol producers as is found most
economical and convenient,
—. e
Tre bark of slippery elm has been recommeonded as o pre-
vontive of boller inerustation,




Scientific American, | FEBRUARY 10, 1877,
77

¥ e i FORCE ANALYZED, |u(-(-(-lomlinu force s not u physical idea ot o)), we hyye yot
W g’ntun‘n. Wo have ropeatedly taken ocenddon to point out the ex- | to deal with the term “* living foree.”
Y P = ceedingly looso apprehonsion which provalls regarding the|  And here we puss to Newton's third luw, numely ; To
FSTADBLISHED 1840, meaning of tho word *“force,” We doubt if there bo an 'ovvry nction, there is nlways an equal and contrary reaction;
L — other word In the language which s more constantly wrong-

or, the mutual netions of any two bodies are always equal
m & I.GO., Editors and Proprietors. Iy used, or which is dragged in to oxpress n greater varioty i und oppositely directed.  And Newton proceeds further to

of more wholly different and entiroly indefensible significa- | point out—and here is that grand stumbling block of the
PUBLISHED WEEKLY AT tlone. Wo aro told of “acceleraticg force,” ““moving

perpetual motionist, no matter what form his mania may as
NO. 87 PARK ROW, NEW YORK. force,” *“centrifugal force,” “living force,” *‘projectile sumo—that if the action of an agent be messured by the

- l foroe,” ' ventripetal foree,” in mechanios ; imaginative bi- product of its force into its veloeity, and if, similurly, the
1

0. D.MUNN. A. E. BEACH,

ologists wunder into sucl exprossions ns *“psyehic force,” | reaction of the resistance be measured by the velocitiog

e e o e o foree,” and “vital force.”  Wo say o force “‘mny be | of its several parts into their several forcos, whether these
m.:s FOR THE mm'CM‘Rn“‘AN' 39 generatod," and that & moving body has such o *“force;" | arise from friction, cohesion, weight, or uccoleration, setion
&m:-umlm h&ﬂﬂ rrettaihinaiasd

RISTRBAT AL and In brief 8o genorally used is the word, anywhere and | and reaction, in all combinations of machines, will be
10A N will be sapplied | ¥ N

uﬂ:‘&m&?ﬂvfnmuﬂ“ 1 additional coptos st | overywhoro, that wo carry its wrong moaning into idioms  and opposite.  But actions and reactions here dealt with are
samo proportionste mte.  Postage prepald.

tific American Supplemont and colloquinlisms, and talk of the ** forco of habit,” ““ force no longer simple forces, but the products of forces into
< The m&:mmlm“‘-’ e 'EN.“RM_ of circumstances,” otc. y vclm'i(?m; they are rates of work, the time mte of increase,
uwﬁm ':‘m A':‘um“‘mﬁ‘"wﬂ‘;'m It will be observed that all these erroncous notions of the or the increase per second, of a very tangible and real some-
M.g% pald, to subseribers. Single coMes | 1o aro hased on the

: T JORF JOMRES B \be coantry. conception that force is w thing, some- | thing, ff-r the measurement of"which Watt devised the prae-
Y“'“'{‘ Rutes, —The Soresriro m&rg %5&:}::};}7{ ‘ thing tangible and existont; whereas it is nothing of thesort, | tical unit of a ** horse power.” Now with a moderate exer-
:." “g""on. “mmm.udmm. S 'lw u brief consideration will show, The various arguments ' tion o man may raise o hundredweight, which in its descent
i ,m‘:x“n!‘.m'm.“m"'"rm“m céipeh on this tople are admirably summed up in Professor Tait's might be employed to do work, but he is by any exertion
mgrm. jons recolved and single coples of olther paper sold by all lntest wddition to his excellent work on * Recent Advances (unable to lift o ton; and after all his labor to do so, the
news agents.

— in Physical Science;” and we can do no better than to follow | weight will not do any work by descending again. Hence
VOL XXXVL.No. 6. '[\,;‘;_ 's;m'_;&'] Thirty-sccond Toar. the same course of reasoning and ndopt the very clear and it appears that force is a mere name, and that the product of

B (he subjective correlative of what in the air particles is ob- in its remarks about spiritualistic frauds, delusions, and
o Jectively the amount of compression, the rapidity of its alter- | the like. Particularly disagreeable to such people has been
nations, and the greater or less complexity of the alternating | our characterization of spiritualism as o mixture of self-de
% motion, And thus we may know that light and sound no | ception, knavery, and craze. We are pleased therefore to
. @ more exist outside ourselves than does the pain, which a | find our dingnosis sustained by so excellent a medical
D 9| swiftly moving stick is capable of producing on our bodies, | authority as the London ZLaneet, which goes even further
T nlrcsidc in the stick itself. Heat, though not material, has | than we have presumed to, and raises a warning voice against
] ‘ objective existence in as complete n sense as matter has, It | those who are in any way party to such spurious manifesta-
* % is merely a form of energy, which, in all its constant muta- | tions of the psychological instinct. The Laneet does not
© & tions, satisfies the test which we adopt as conclusive of the | hesitate to say that the practice of gathering neurotic people,
e e N A '.?ironllty of matter, that we cannot in the slightest degree |at what are politely called séances, for the purpose of holding
T T ath ar "+ & | alter its quantity. This test fuils altogether when applied to | converse with denizens of the spirit world, is so debilitating
attar of (¥) foree. to the mind and so debauching to the moral sense that it
‘ In his endeavor to rench un idea of the meaning of force, | needs to be stigmatized in terms st once trenchant and de
'mecsor Tait first brings forward Newton's laws of motion. |cisive. “To speak plainly, while strong-brained beings
+ Of these the first is: Every body continues in its state of rest | may indulge in this form of dissipation without more serious .
| or of uniform motion in a straight line, except in so far as it | consequences than perhaps a trifling weakness of memory, =t
s is compelled by forces to change that state. That is, any | minds of less robust mould may suffer severely. Anything
... % change whatever in the direction or the rate of motion of a | more perilous than the custom of permitting young persons
* 5 body isattributed to force. This carries with it the upsetting | of either sex to participate in this abuse of mind power it
& & of the old notion that, in bodies moving in a circle, a centri- | would be difficult to conceive.” _

- & petal force was necessary to balance a so-called centrifugal | Particularly blamable, the Zancet thinks, is the President
- ® | force, it being imagined that a body moving in a circle had | of the ** Pxychological Socicty " and other patrons and leaders
a tendency to fly outward from the center. “If,” says our ! of-*the last new craze.” They ought to know better than

|author, “‘a body is to be made to move in a curved line in- | to give their countenance and support to a pursuit in which

M| stead of its natural straight path, you must apply force to | weaker hoads are in dang:r of being turned, to their perma.

© ® compel it to do so; certainly not to prevent it from flying | nent injury. Already mischief, perhaps irreparable mis. e i
- %! outwards from the center about which it is for the moment | chief, has been wrought. ** Minds that have hitherto dose 4

33

: conciso definition of the term “ force,” to which his views 'a force into the displascement of its point of application has )
-‘ B NEW YORK, SATURDAY, FEBRUARY 10, 1877, of the subject lead him, (an objective existence. And a simple mathematical opera-
l-. S e — —— | At the outset, we may reeall the fact that absolutely no- | tion shows us that it is precisely the same thing to say: the h
*‘ _! (Dbikratad arth d::::::;; St MR ) thing can bo learned as to the physical world save by observa- | horse power or amount of work done by an agent in each
) i ~ la;snnglnt:\ Jé\;:l.hydmlﬂk* " ’.g ‘ tion nr-c-x|wrhm-nl, or h.y mathemationl deductions from data ‘ sccond is the product of the force into the average velogity
b -,’i Magnets m""‘"::‘rﬁé)” w50 obtained.  Theexercise of reason is an unnvoidable neces- | of the agent, and to say: force s the rate at which an agent
s eerachanm, coloring (3) . m sity, for it shows us that our senses are merely subjective, | does work per wnit of longth.
i ' '“% : "3 that what we call o sensation of color is but an influence — ——
it “+ 3 upon the oy due to the extent, form, and rapidity of the THE ENCOURAGEMENT OF INSANITY.
¥ - % vibrations of the luminiferous medium; that our classifica- | A good many honest but misguided people have expressed
& ‘3 & "tion of sounds, as to loudness, pitoh, and quality, is merely | the belief that the ScrexTIFIc AMERICAN has been 100 severe
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O S Lo :. gimolving. In fact, just as you must apply force in the di- | wonderfully well in the world are showing signs of weakness. \
DR ?'_"","', .,, m— | rection of motion to change the rafe of motion, so must you | The worry of trying to be quite sure whether there is s force
TABLE OF CONTENTS OF apply force perpendicwlar to the direction of motion to | outside the material world, which will bridge over the gulf i IS
mmm&ﬂwm. }changedmtdc‘mla‘aa." hetween the present and the pasti—those who now hﬂ:
L S L, s CaSray: | Newton's second law is: Change of motion is proportional | carth, and those who have passed out of normal sight 4

ENGINEERISG . Hvarocarbon 10 the moving force and takes place in the direction d® the | hearing—is beginning to tell on the mental strength of some N
wih3 A,m_ ey pements 1n w‘&;lwmw  straight line in which the force acts.  Motion is here used as | who have been lured into the toils of & psychology, which w =
m.’ ’ drmﬁmw Institution of ' 5 technical scientific term for what we now call momentum, | no longer a science, because it has cast adrift the principles )

me Great Western Railway Wi the product of the moving mass into the velocity with which | of Nature and elects 1o run riot in vain mlﬂ‘. =1

Cars. m%'m.- ""@l‘; feats Roots, Vit moves,  ** Change of motion,” therefore, is change of mo- | conceits.” ] "

E’l‘g' Vors Conpral Raliway %mmm- ' mentum, or the product.of the mass of the moving body into |  These are hard words, but they certainly are w%

11 ELECTRICITY, LIGILT, IEAT, SOUND, he to '“.'i clunge of \'C“O(?“y. “Of coul'!c," says Professor T‘“. nor unnecessary, A'qw dw . e
w&u%-um rﬁo"w%% “the longer s given force acts, the greater will be the change | recent actions and utterances of several once straightfos
A et vete s WM et | of momentum which it produces; so that, to compare forces, | ward and sonsible English scholars are surely ’m -
any et i e Uy eneth of rods, Uicknesses of | which is the cssence of the process of measuring them, we | enough 1o warrant any protest, however forcible, against the
&m@ﬁi““ by oty | TS Ve them equal times to act, or we must measure a | encourngement of such unsanitary pursuits and speculations.
The somode of the human voice a7y (ramemitied for distances by | force by the mte at which it produces change of momentum. ————— ol
s &Iho uf Ihm«ﬂ.n-' —_—

flecane “'I’ * * Thus the measure of a foree is the product of the mmmwmunm g A7
Phenomaena. | fgure —New Diry ,Lm.l' ot ggwer. | A of the body moved into the acceleration which the force | In accordance with its custom, the Lascet begins the new
e YA - -&'m ond siad “""‘”ﬁ" L | produces on it.” Unit force is, therefore, that foroe which, your with an extended review of mnohbbm&ﬁ' A
ROY —Preparstion of Cinsabar.—~ | whatever be Itx source, produces unit momentum in unit of | past twelvemonth in the worid of medicine and its.

e Method of Keparaiing - Dingabar.— | w , produces un .

2% A . .""‘mné\"?':""‘i:bm :"5:7;3.'5 time. The earth’s attraction for a body in our latitudes pro- | sciences.  From the thirty-six columns devoted 1o

m A = for e Fomer'S ﬁ-vr —The | duces in that body, if let fall, in one second a velocity of | able summary of progress, the following liems are es
e Wontien Matovials e Tgipiiion_of Intig—

Ak e Y B RN m.m:m.- about 32.2 feet per socond.  Hence, if we take 1 Ib. as the | worthy of remembmnoe.

‘ of physiology, seve
e Chatasn. . standard of mass, the weight of a pound of matter is rather |  In the department i it
%—@m.%"ﬁw%zmmwmﬁ more than 82.2 units of force, s0 that the unit of force is | portant advances may bo noted. M. Malassos liss co
Py - ~Amimoriacnd Ruite. - Synihess of Phenyt. P | rather Jess than half an ounce. has rescarches in connection with the bloo
' . AR "—"m':"-:m;:ﬁm‘.mm:ﬁ Al Unit momentum 1s that of 11h. of matter moving with a | duced the new torm blowd-corpuscle capacily,
‘%;:' L+ 'Mg,ﬂ%;r Virepmeit Comerete, | velocity of 1 foot per second.  Unit force is that force which, | quotiont obtained on dividing the number ¢
&h 1 ".'::_q: e ol el o tn Object of acting for one second, produces in unit of mass a velocity of | in an animal by the weight of the animal in gr g~
v oot 11 foot por second.  Momentum, then, 1 obviously not force. | s mbbat, weighing 2,450 m.ﬂm‘ A9
o ACOORD, ‘-nfl'....; AL DRAWING. Now Series. By Frotessor | vy, may submtitute ton for pound, or mile for foot, and the | of blood corpuscles, has & blood cory .., |
: ORTICULTURE K10 Movements of the Lenves | relative values will remain unaltered; but if we take minute | milions. It is worthy of notice that R
% e deage. - 1 Maen A prie: B y
— """.‘gér‘. ’ o e s instead of second, then the time unit increases sixty fold the | expacity of carnivora, in consovauce with thel
g st ﬁ”m?&m"r&: nominal value of the momentum considered ; while that | metamorphosis of tissue and manifestations of
"'ﬂ'.‘.""' - m,":,“.d ".‘?‘f;:}:; representing the force is moreased three thousand six hun- | grester than that of herbivora. Heretofo !
. MUNN & 00.. Pratanens dred fold. Hencs the two cannot possibly be equated. Now [ the blood has always boen esti ‘
o H"‘ Row, New Yore. | as we have shown that there is no such thing as centrifugal | troduced into the w m VRS -
o o T ot iy T 4 AN RUVPLENENT sont 1087 | (orce, and w4 from the above 1t follows that the so-callod | ingeaiously shown that the pressure i U
. .
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three or four fold,
mtory nctivity of the mammary
ly with the blood pressure.
‘of a fistulous orifice communicating
1e, Markwald has studied the digestive
organ, and finds that it possesses no power of
starch into sugar, while fibrin appears to undergo
fo: the most part putrefactive decomposition, only a small
“being probably absorbed. The practical lesson to be
d 1 e observations is that, In cases where it is
necessary to introduce nourishment per anum, pancreas tri-
turated with meat is the best materinl to use,

Perhaps the most important event in therapeutics Is the
discovery of the power of salicin and salicylic acid over the
course of rhoumatic fever. Salicylic acid is preferred by
some, salicylate of soda by others. They all have the power
of wonderfully reducing temperature, and appear to bring
the process of rheumatic fever to an end in as many days as
it formorly took weeks. These remedics also give the pro-
fession new hopes of controlling others of the large class of

. diseases characterized by high temperatures. Of great im-
portance too. are the notes of Cattaglia of Rome, on the cure
of diphtheria by the local use of chloral and glycerin, with
the ‘nternal administration of chlorate of potash. The local
use of carbolic acid and glycerin, in the proportion of one
part of the former by weight to six of the latter, has also
been highly commended in the treatment of this fearful dis-
ease,

Much careful and laborious work has been done in the do-
mains of surgery and pathology, but no important discover-
ies have been announced in either. The subject of lunacy
has received much attention, and in connection with it the
Lancet makes the pertinent remark that each year it becomes

it more strikingly evidant that what has been miscalled *“ men-

If tal disease,” and erected into a specialty, is in fact an essen-

i tinlly component part of general medicine. Mind symptoms

P cannot successfully or safely be studied apart from the phe-

¥ nomena of physical disease, organic and functional; and if

b the terrible onslaught of insanity is to be resisted, the battle

‘ must be fought at close quarters by general practitioners

while cases are still recent and curable,

The Internationn] Medical Congress at Philadelphia was
one of the important events of the Centennial year. It was
attended by many respected representatives of foreign medi-
cine and surgery. The impression made on the British visi-
tors by the members of the profession whom they met here
was, the Lancet has reason to know, of a very satisfactory
kind; and that critical representative of British medicine is

9
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number of our cheerful and sanitary open fires, comparod
with which steam radistors present fow attractions, Every
charm of a hickory fire—the bright blaze and the radinnt
ombors—can be had from @ grato burning gas, with none of
the evils and inconveniences of o wood fire ; while with the
use of the same ever ready and perfectly cont:ollable fuel in
tho kitchen, all the uncertainties and no small part of tho
common mishaps in cooking might be entircly obviated.

It is surprising that Lockport, which has the credit of
taking tho lead in the matter of public lighting with gus,
should not have given it the preference for public heating.
Are there no more natural wells in that neighborhood to
draw upon t It would be u good plan for some of the towns
near flowing gas wells to immortalize themselves and lessen
their oxpenses by utilizing in this way the precious products
of Nature's laboratory, now going to waste. A large iron

manufacturing company in Western Pennsylvania write us |

that all their smelting is done with gas brought from a

natural well nineteen miles away, through pipes lnid down |
by themselves. Any enterprising town, in the neighborhood |

of ono of those splendid natural reservoirs of fuel, might do
likewise, tapping a gas well for a public fuel, supply, just as
other towns tap a luke or a river for a public supply of
water, The example, once set, would be sure to be followed
elsewhere, with public gas works where no natural source is
to be found. It is one of those inevitable advances in pub-
lic economy which it is safe to predict; and men now living
may see it carried out in all well regulated towns.

It is probable that many who have recently joined the
noble army of subscribers to the SCrENTIFIC AMERICAN have
no knowledge that there aremany other methods of propelling
vessels besides the use of the oaror paddle, the sail, the screw,
the paddle wheel, and animal towage; and that many who
have been our readers for years have no idea of the variety
of styles of propellers devised by the ingenuity of the many
inventors who havelabored in this field. We therefore think
thata brief description of some of the most prominent varie-
ties may be acceptable to our readers and prevent the re-in-
vention of many old and exploded notidns,

Leaving out of further consideration the ordinary use of
the means mentioned above, as too well known to require |
description, we would state that many patents have been ob-
tained for different forms of and arrangements of the buckets |
in paddle wheels, some having them adjustable on the arms
to give them the proper amount of dip, others having them
set at an angle disgonal to the shaft, others showing pointed
paddles; others have the paddles set obliquely to the central
line of the spokes or arms of the wheel, and still others show

the paddle whecls made in the form of drums to assist in |

floating the vessel; but the favorite change from the ordinary
style is that known as the feathering paddle wheel, which

1 the chaotic state of medical legislation, and from the great | to beat it when entering or lift it when leaving, as do the
- number of medical schools purporting to grant qualificaticns. | fixed paddles. This isaccomplished generally by journalling | water, have also been tried and patented, the object being to

= WHOLESALE HEATING.
According to the Lockport papers, Mr. Holly’s plan of

- heating cities by steam is soon to be put to the test of practi- |

A

t._, the city into dhtﬂm.andthemb!hhmnuto!nsepanw
~ systemof boilersin each district, withmumludmgwthe
;‘ houses to be heated. That done, the citizens of Lockport |

the paddles to the arms of the wheel, and providing them
with guides of various descriptions that compel them to re-
taiz a vertical position on entering and leaving the water. A
few of such wheels have been and are still used, but have |

the loss from the beating and lifting of the water is not near |
s0 much as is generally supposed. Some of these feathering

paddle wheels are submerged and run on vertical shafts, in |
will be enabled to dispense with stoves and fireplaces, as 4 which case the paddles are set vertically during that portion | ulng stream has been availed of to drivea boat across it with
they already have with private wells and candlesticks, and | | of their revolution when they acton the water and lay horl- | considerablo success. In one case, there is arope stretched

regulate the temperature of their homes by the simple pro- zomally during the remainder of their motion.

cess of turning & faucet.

The plan is undoubtedly feasible, and, if properly carried
out, cannot fuil to effect an enormous saving in trouble and
fuel. It is open to the serious objection, however, that the
general introduction of steam for household purposes will
necessitate the abandonment of almost all the appliances for
heating and cooking now in use. Besides, the number of
local boilers and sttendants required to supply a town of any
considerable size with the necessary steam must make the
system altogether too complex and costly. Obviously o |
cheaper and more economical system of wholesale heating
could be established by means of gaseous fuel. Gas is al-
ready supplied to most houses in towns of any size ; and
but few and comparatively inexpensive changes would be
required to carry this self-propelling fuel to existing fire-
places, stoves, and cooking ranges, and burn it there. Now
that gas can be manufsctured for less than twenty cents a
thousand cuble feet, the economy of its use for domestic
heating is beyond question.  No other fuel can be burned so
completely or to so good an advantage, while nothing can
be simpler than the means required for its distribution,
Once introduced, the gas required for hesting our houses
and cooking our food need not exceed what is now paid |
simply for the cartage and handling of the coals we burn,
after they have been laid down at the door,

Among the minor advantages of gas over steam for house-
hold uses, not the least are the facility with which the amount
tuken by esch consumer can be determined, and the ease
with which the supply can be adjusted to the demand, with-
ot waste, Gas will keep indefinitely without joss of heat-

{ ing power: steam will not; snd it Is not easy to see how pro- |

vision conld be economically made with it for any sudden
inorease or diminution of the amount of heat which consum-
urs individually or collectively might require.  Besides, with

gaseous fuel, it would be possible to retain and increase the |

-

One of the favorite ideas of would-be improvers on the
paddle wheel is to convert it into an endless chain of paddles
passing over two drums at a considerable distance apart so
45 to have more action on the water than the ordinary wheel.
In some cases, the chain is very long and is supported be-
tween the drums by friction pulloys; and in other cases the
chain is made so short or is so constructed as not to require
the pulleys. In some forms of this device for propelling,
llwro is n single chain of paddles, passing over the center u{
| the vessel and underneath its center in a channel between
two keels,
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ble shape and urmnuwl in nlmmt every concoivable way
nnd place, Many patents have been gronted for using
the screw a8 o means of steoring ns well as propelling, which
I usunlly accomplished by connecting the serew to the
shaft by n universal joint, and providing it with approprinte
guiding mechanism o that it may be turned at any desired
nnglo to the keel of the vessel,

Hydraulic propellers have also had their full share of at-
truotion for inventors, and especially for those who wished
to pocket the $100,000 canal boat prize. These propellers
are made in many differont forms, but consist essentially in
the use of o tube through the boat provided with some means
(usually o screw) of drawing in water at the bow and expel-
ling It at thestern,  Bometimes the tube forks at the stom und
storn, 8o that the water may bo expelled at either side for
steering purposes. By reversing the water-forcing npparatus,
nd in some cases by changing valves in the tube, the course
of the water is reversed, for backing the vessel. Something on
the same principle as the above is the use of & wheel or screw
in & channel beneath the boat between two keels, many dif-
| ferent styles of which have been patented.

Several patents have also been granted for pneumatic pro-
pellers, in-which air pumps are employed to draw in air and
force it out against the water at the stern. In some cases
steam from a boiler, or the force of gases genernted by the
firing of some explosive substance, is substituted for air and
air pumps.

In addition to the above there are various styles of propel-
ling devices adapted toshallow or small bodies of water, as
| rivers and canals, among which may be classed rope or rail
traction, in which a rope is laid from one end of the route to
the other, and is acted on by a wheel or drum on board the
boat around which the rope is usually passed. The rope
generally lies on the bottom of the canal or stream and either
passes over the bow of the boat to the driving power and
drops into the water at the stern, or over a wheel at the side
of the boat. Sometimes the rope is suspended above the
water, and then is usually clamped between two driving
wheels, or between a driving wheel and an idler; and in
other cases a chain or a fixed rail (either over the canal, or
on its bank, or the canal bottom) is substituetd for the rope,
>In some cases the rail takes the form of a rack, on which

runs a pinion driven by power on the boat. As somewhat
analovous to this, wemay mention that some inventors have
proposed to lay rafls on the tow path on which a light loco-
motive, driven by a boiler on board the boat, shall run and
| tow the boat by means of the flexible steam tube connecting
the boiler with the locomotive.

Ground traction propellers of various styles have also been
tried, some of which show driving wheels running in sclf-
' adjusting frames, so that they will always bear on the bottom
) of the canal or stream; others have polesdriven by cranks or

eccentrics; and still others have legs with shoes pivoted at

- glad to believe that the condition of medical education in | consists in such an arrangement of the paddles as will allow ‘ the bottom: but the two last styles are cssentially the same
- this country is more advanced than might be supposed trom | them to enter and leave the water perpendicularly, so as not | in principle.

Air propellers, or screws which act in the air instead of the

' avoid the washing of the banks in steam propulsion on canals.
Windmill propellers, or rather the use of windmills to

| drive screws or paddle wheels, have also received some at-

tention; and one of “he patentees of such an arrangement has

cal trial in that place. The scheme involves the division of | met with comparatively small favor from practical men, as pmvidcd an endless chain horse poweras an auxiliary foree.

Several patents have been granted for wave power pro-
pellers, in which the waves, in rocking the vessels, are sup-
posed to drive the screw or paddle w hed. The force of nrun-

| neross the river, on which run two pulleys connected with the

bow and stern of the boat. The pulley at the bow is connected
by a very short cord and the ono st the stern by a longer one,
thus holding the boat obliquely to the rope and the current, so
that the force of the Iatter acting on the side of the boat will
propel it across the stream,  Another plan that has been sug-
gosted consists in attaching one end of a rope to & boat and
the other end to an anchor located in the middle of the stream,
at some distance above the place where the boat is to cross,
in which caso the boat travels in un ere, of which the rope
forms the radius,
| A mothod of making a boat travel against the stream by

Several attempts have been mado to displace the paddle | the power of the streum {tself has been proposed, and it con-
wheel by substituting disk wheels, or solid wheels without | | sists in o fixed cable lying in the bed of the river, which cable
pmldlcs, acting only by friction as they revolve in the water, : Is acted on by a wheel or drum driven by a paddle wheel or

These wheels have sometimes been made with single plain
disks, others have been provided with corrugated or undulat-
ing surfaces; in other cases, two or more disks, set at vary-
ing distances apart, have been employed; and in some In-
stances these wheels have been formed of one or more disks,
set In an inclined position on the shaft,

Vibruting and sliding paddles have also received much at-
tention from inventors, some of whom so arrange their de
vices, that, like oars, the paddles descend into and poss
through the water, and then rise clear of it before returning
to the starting point; others, usually called duck's foot pro
pellers, have their motions all the time in the waler, but
open out when travelling in one direction, and close up when
going in the other, in the manner of a duck’s foot; and still
others are made of flexible material and work like the tall of
a fish. In connection with vibrating propellers, wo may stato
that several patents have been granted for deviees for operat-
ing oars arranged in such s manner s will allow the ocars
man to face the bow of the boat that he may the more readily
soe in which direction he is travelling,

Screw propellers have been made in almost every Imaging. |

scrow impelled by the current,  The cable may either have
one end coiled up on board the boat, or have both ends an-
chored, as in rope truction before referred to,

The above gives but an incomplete sketeh of the varions
means devised by the ingenulty of man to propel vessels
through the water, as s deseription, be it ever so brief, of
| the different modifioations of the various plans for propulsion
would filla good sized volume, there being probably upwards
of eight hundred United States petents for propelling de.
vices, to say nothing of the many forelgn inventions for the
MG PUrpose.

- e -—

M R. Hrroncoox, of Watertown, N. Y., states ho was
the Inventor of the cloek propelled by a wlnd wheel, de-
seribed in our fssue of January 20 as the patent of O, B.

Honrd.  The patent wis geanted to Mr, Hitoheook after the
decision of an Interferonce sult,

et O
Ax oxmllonl blacking for fine harness can bo mado by dis-

solving flve or six sticks of black scaling wax

nlmhol. h 4 ".‘ d
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GUARDIOLA'S SUGAR AND COFFEE MACHINERY,
1t s well understood, by those famitinr with the manu-

fucture of
SUGAR 1

according to the best and most correct scientific principles,
that 1t is of great importance that all the operations bo car-
ried on with the utmost rapidity, otherwise the juice is linble

le ;;wr i stopped, and the defecated  juice run along the
helix, never allowing the channel to be bare Onoe after n.n
other, the compartments of the double pan are emptied, in
order to recelve the syrups supplied by the holix. Inn few
minutes the whole train is in good working order, and overy-
thing goes on kmoothly. When work s stopped, a sl
wtream of water Is run fo right behind the Julee; this water

to forment, entalling considerablo loss, In slow ovapornting
pans, the juice is exposed to another
danger, termed “inversion, "’ throngh
which it loses its power of crystal-
lization, In brief, the longer the
evaporation lasts, the Iarger Is the
quantity of molasses obtained; and
consequently the amount of orys
tallizable sugar is diminished in the
same proportion.  All open evapor-
ating pans, wherein these Hquids are
boiled in large quantities at ouoe, pro-
duce these ovil offects.  Pans evap-
orating n eacwoare free, toa certain
oxtent, from these inconveniences; but a vacuum apparatus is
very expensive, and requires skillful labor, besides the use of
animal charcon] filters and their revivifying kilos, ete.  The
helix evaporator, illustrated in Fig, 1, although it works un-
dor the full pressuro of the atmosphere, is claimed to have an
evaporating power superior to that of any other open pun,
and equal to that of any pan working i oeeue, It presents
also other advantages, which no vacuum pan can have,
namely, the separating of the impurities, by the same appa-
ratus, during the ebullition of the juice. This is obtained

through & very ingenious strainer that follows the whole
length of the channel; not a drop of liquid Is lost, and &
beautiful, clear stream of syrup runs out of the evaporator,
The impurities arrested

leaving little work for the filters,

FIG. 2 —~GUARDIOLA'S TRAIN OF SUGAR-MAKING APPARATUS.

and left on the strainer are readily removed by hand; boys | benefit of it, When the syrup has reached thedesired degree
of density in the double pan, it may be directed, while hot,

The modus operandiis easily understood. The saccharine | either into bag or bone-black filters. From the filters, the
juice, after having been defecated, is directed, in & deter- [ syrup is put into an open striker pan or into a vacuum pan

or women can be employed for this purpose.

mined quantity, on to the top channel, and in its passage

down to the end of the gutter it loses the greatest part of 'n rolling damper (also the invention of Mr. Guardiols), which

its water by evaporation, leaving on the strainer nearly all

the impurities. The apparatus is calculated to produce, in |used to prevent the charring of the sugar.

about five minutes, defecated juice from, say, 8° to 25° Banmé,
in & continuous stream, the smount being determined by the
length of the channel.  The economy of fuel claimed
amounts o about 40 per cent; and as all the operations go
on with greater rapidity, there is also a saving of time and

Iabor. Of course, a constant degree of heat must be main-
tained in the fur-

nace in order to
obtain a constant
density in the
syrup:otherwise
this can always

s 0
protects tho motnl from burning, and at the same time cleans

-----
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FI1G, 1. ~GUARDIOLA'S HELIX SUGAR EV APORATOR

the apparatus.  When the defocated juice begins to run and
boil, the impurities coagulate and rise with the froth, spread-
ing over the continuous strainer, and there they are doposit-
ed, allowlng the clear juice to pass through the small holes
and fulling into the channel below.  In this manner, the fm-
purlties are set aside and removed without eausing the loss
of n drop of liquid; in fact, this helix ¢vaporator suppresses
entirely the “senms” The syrup that comes out of this
evaporator, in a continuous jet, i8 so pure and so rich in
crystal.izably sugar that it leaves vory little for the filters to

do. The quantity of the juice and the fire will regulate the |

density of the syrup, which has to receive its last coneentra.
tion in a separate pan.  The fire must be kept, ns much ns
possible, under the helix evaporator, which receives the full

for that purpose. A copper tilting pan, for direct fire, with
cuts off the fire instantancously from under the pan, can be

The saving of fuel, time, and labor, by using this helix
evaporator, is 8o great, says the inventor, that the attention
of all persons interested in sugar making should be called to
it. The apparatus will be made of any size desired, oval or
round.

———
this important industry, for the accomplishment of which the
appliances have hitherto been of the most primitive oharae.
tor: and his inventions are the result of the extended practi.
eal experience.  His object has been the saving of time and
labor, and the improvement of the quality of the product,
1t is hardly necessary, therefore, to add that the inventions
herein desorived are worthy the considerntion of persons en.
guged in the anbove-named industries,  Mr, Guardiola Lo
givon his inventions o thorough trigl,
on n large seale, before bringing
them before the public. The en.
gravings which we present herewiih
represent machines for washing,
drying, hulling, and polishing cof.
fee, and also one for grinding com
when boiled for the purpose of
making fortillas,

The washing machine, Fig, § |y
employed to get rid of a mucilagi.
nous substance that adheres tothe
husk or inner cover of the coffes
| berry, after the pulp or outer cover has been removed, If
the coffee in loft in a heap for some hours, after having
been pulped, this gummy substance in decomposed and js
then casily washed offt. The coffee, us It is gradunlly intro.
| duced fnto the machine, is simultancously acted upon by
u small jet of water, Ina few seconds, the coffee emerges
at the other end of the cylinder thoroughly washed, and
passes to & sieve, when the water draing off and the berries
nre then ready for the process of drying. This washer is
made of several sizes, to prepare any quantity of coffee desired.

The drying apparatus, Fig. 4, performs one of the most
tedious and exponsive operations in the preparation of coffee
for the market, It has hitherto been the practice, in drying
coffee, corn, cocon, ete., simply to spread the grains and ex-
pose them to the air and heat of the sun. This process
would seem to be the most economical; but in cloudy or
rainy weather, the drying completely stops, and often the
planter sustains heavy losses through the delays and deteri-
oration of his crop. The great number of people required
in the sun-drying process and the length of time consumed
are objections that every planter has experienced, and
is desirous of avoiding. Every grain of coffee, etc., in

FIG. 3.—GUARDIOLA'S COFFEE-WASHING MACHINE.

this apparatus is kept constantly in motion by the rota.

S

ting movement of the machine; while an even temperature
pervades the whole mass. The vapors arising from the
grain are instantly blown off by a current of hot air. A
heater and fan accompany this apparatus, and the temper-
ature is easily controlled. By this machine, Mr. Guardiola
states, a planter can have his coffees ready for market )
hours after he puts them in his drying machine.
MALT

has also been dried lately in the same apparatus in the
city of Philadelphis, at a heat varying from 90" to 122
Fah., afterwards raised towards 160°, in much less time
than is usually employed in the old brick kilns, with excel-
lent results. The machine occupies very little space and re-

The helix evaporators, like the many otherinventions made

be obtained by

the use of a
double pan, set
on the same flue,

The truin of
sugar-making
spparatus shown
in our Fig. 2
in composed of
three defecating
pans set on the
same level and
on separate
flues, a helix
evaporator and
o doublsfiat pan,
the latter being

used 1o regulste with greater nicety the density of the
syrup. This battery in w0 disposed that one 'pnu dis-
charges into the next bolow, The defecntors keep the
evaporator supplied with juice; while one s heing emp
tied, snother is filling up, and the third iy In course of do-
focation. After flling up the defecators, o Hitle water is
run In the channel of the helix and into the double pin,
and the fires are lighted.  As soon aw one dofecntor is ready,

¥10, 4, ~GUARDIOLA'S COFFEE-DRYING APPARATUS,

by Mr. Guardiola, are the direct result of practical experi-
menting to meet his own needs on his large estate, Chocold,
Guatemaln, where they are insuccessful use, In addition to
the sugar evaporators, Mr. Guardiola, who is already waoll
known to our readers ns the fnventor of o vurioty of novel
and useful apparatus relating to the preparation of
COrreER
for the market, has invented soveral machines for Procossos in

quires but little attention. It is especially adapted for hrew-
ers’ use, inas-
much a8 it separ
ates all the rad-
icles during the
drying process,
thus delivering
the malt perfect-

corn and kept it
for two years
without its being
injured by wee-
vils, and this in
localities where

quent]
and it germinated, thus showing that its vitality was
fmpaired.  Ono of these machines, as shown in our

L !

o w—

graving, 10 feot long by 6 feet in dinmeter, is cumau P

bo capablo of drying 10,000 1bs. of coffeo or corn, or 8001
¢ls of malt, ote,, per day, requiring loss than 4 | \
to drive it,  For smaller quantities, machines are made
operated by hand. s o

1t bk been n common objection made to former ap




ng malt or grain that tho principal alm has been too
 heat, thus rendoring the grain liable to injury.  Mr.
i m»qmuw.inmmrm
heat throughout, partioularly whon the moisture 8
s at its greatest, Fig. & is an end view of Fig. 4.

‘The coffeo hulling and polishing machine, represented in
Fig. 6, is remarkablo for its simplicity. A mortar and pestlo
are its principal parts; and the construction I such that the
coffes is oleaned and polished by the friction of one grain
against another, moving in the broken chafl. The pestle is

F1G. 5—~COFFEE DRYER, TRANSVERSE SECTION.

are broken. Each mortar will clean about 150 to 200 lbs.
coffee per hour. The battery shown in our engraving bas
18 pots; the number, however, may be increased or decreased
as desired.

Fig. 7 represents a new coffee huller, useful where steam
or water power cannot be had.  The principal and most im-
portant feature of this machine is the elasticity of the rub-
bing surfaces. If the parts that come in contact with the
coffee do not yield instantaneously, the coffee is injured and
the loss is sometimes very great. But this machine has an
elastic material acting like a very sensitive spring on the
rubbing plates, so that the latter yield to the slightest pres-
sure, while they are sufficiently rough and rigid to break
apart the husk of the coffee.

Fig. 8 is a
CORN GRINDER,
an apparatus which is used principally in Mexico and
Central America, where corn is boiled and then crushed and
reduced to a fine pulp, for the purpose of making tortillas, or
flat, round cakes, which, when toasted, form the principul

F1G. 8. —~GUARDIOLA'S GRINDER FOR CORN, UHOCOLATE, ETC,

food of the people. The machine is equally well adapted
for grinding chocolate, seeds, paint, etc., as may be re-
quired.

Messrs. Morris, Tasker & Co., of Philadelphin, Pa,, have re-
cently made a new set of Mr. Guardiola's machines ; and
they may be addressed as to either the sugar or coffee ma-
chinery. Mr. Guardiola’s address is Chocold, Guatemaln,
Central America,

Wanted a Postage Stamp Canceller,

The Government suffers yearly the loss of many thousands
of dollars through the cleansing and re-use of postage stamps,
after the same have once passed through the mails,  About
one thousand million stamps of all kinds are annually can-
celled. Those printed on postal cards and envelopes, num-
bering, it is estimated, one third of the above total, cannot of
course be used a second time. To prevent the remainder
entering again into circulation, we rely on their being
indelibly marked ; but this important result no one has
yet succeeded in attaining in a sufficiently simple and effec-
tive manner.

We still adhere to the old printers’ ink besmeared pad and
wooden hand stamp. In small post offices, where the clerk
can take his time to the work, the above simple device an-
swers all purposes, or at least is better than anything yot
offered as a substitute ; but in the offices of large cities,
where the clerks are obliged to acquire marvellous celerity
in handling the letters, it is almost a nocessary consequence

FIG. 6.—GUARDIOLA'S COFFEE HULLING AND

Scientific American,

that some stamps are 8o lightly marked that the greasy ink
is readily removable.

The question now I8 whether o modo ean be inventod
which will both rapidly and effectually produce the requi-
site cancellation. The prospects In this regard are cortainly
not promising, If we may sccept the experience of the Post
OfMeo Department, which, after two years of experimenting
on all sorts of inventions for the purpose, has recently
brought its tests to a close, and is actually no nearer a solu-
tion of the problem than at the outset. A World correspond-
ent says that, In one corner of the Post Office building In
Washington, there Is o room containing some five hundred

- — o e e
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POLISHING MACHINE.
fruitless inventions. Most of them are inks, Fatty inks,
metallic inks, sulphuric acid ink, which eats the stamp (also
envelope and contents), caustic potash ink, which destroys
the stamp or the post office clerk’s skin on touching either,
nitric acid ink, and any number of inks warranted to stand
acids, but which promptly succumb to soap and water. One
inventor brought a precious bottle of invaluable fluid all the
way from St. Louis. He saw stamps cancelled with it proudly;
but his gratification vanished when, ten minutes after, he
saw the selfsame stamps washed clean with the all potent
soap and water. Not a single ink submitted has stood the
tests of the post office chemist; and even when that learned
gentleman thought that he, profiting by the errors of others
which he had so ncutely detected, had certainly himself in-
vented the elusive compound, the Smithsonian Institute
chemist ruthlessly washed out the offspring of his genius.
Chemical means in the form of inks are therefore failures;
and nothing, thus far found, can surpass good printers’ ink
for obliteration purposes. A new chemical device has lately
appeared which involves printing the stamps in colors pro-
duced by substances which, on being heated, change in hue.
Tt is proposed, according to this, merely to heat the letters in
the post office whence they are expedited. Three objections
suggest themselves to the plan,  First, heating letters will
not postmark them, and it is highly desirable that postmark
and obliteration shall (as is now the general rule) be effected
simultaneously, Second, there is too much chemistry and
heating apparatus about the invention to suit the average
country post office, Lastly, packages containing cuttings of
plants and many samples of goods could not be heated with-
out ruining their contents, There are also various kinds of
stamps proposed which, after once being nffixed to the en-
velope, cannot be removed,  Some years ago a quantity of
stamps of this kind, seemingly printed on gelatin, were pre-
pared in this city; but they failed to meet the approval of
¢ither the French Government or our own, to both of which
they were submitted. Tt was practically impossible to pre-
serve them, as o little moisture sufficed to eurl them up, or
caused them to adhere inextricably together.

Lastly are the mechanieal cancellers, of which there are
muny. One harrows up the surfuce of the stamp with little
hooks, too slow an operation; another jubs a stamp full of
holes, but its ravages are easily cured by a little steam and a
flat fron; another rips balf the stamp off, but the knife is apt
to got dull; and thus woe might continue through a long eate-
gory of Inventions, which woere all rejected in favor of
hand stamp and pad,

Now we shall not for an instant credit the idea that our
inventors are content to remain baffled by this problem, for
we nro convineed that there is a solution of it, and a practi-
cablo one.  Let the inventors therefore understand the main
points of the requirement: The mode of cancellation must
admit of rapid use; must in nowise affect the contents of
the envelope; must be applicable without special machinery
or any special process; must be so simple a8 to require no
more skill to use it than is now required to manipulate the
hand stamp; must legibly inscribe the postmark and cancel
the postage stamp, both simultaneously; must be cheap; if
an Ink, it must be chemically ineradicable, and yot not ne-
cessitato rare or costly chemicals for its manufscture; and if
a self-destroying stamp, it must be as portable as the present

ones. 'There Is an excellont opportunity here for some in-
ventor not only to confor # great benefit upon the commu-
nity, but to secure for himself splendid rownrds ; for a
thoroughly successful invention of this kind would be wel-

comed by every government in the world.
— > — o
A Vislt to » Ninte Quarry.

At Festinlog aro situate some of the largest slate quarries
in North Wales. Wo find in the Building News the follow-
ing graphic description of a visit to the locality :

Pusing over an iron bridge we were soon in the midst of
the busy scene, Al around extended the workings, the sides
of the mountains belng strewn with slate, which to an out-
sider seems to be wasted In a very prodigal manner.

Down the precipitous sides, every now and again, & huge
mass of slate is hurled by the quarrymen above, and as it
jumps and tumbles down, the cruckling and crashing of the
waste slate adds not a little to the prevailing noise. In the
distance we hear the boom of blasting, and in all directions
trucks hurry along, somo in strings laden with waste, while
single ones rush up and down very steep inclines, These
last are worked in couples with an endless chain and drum,
the ringing, mttling noise they makebeing most startling to
the visitor. Not infrequently these chains break, when,
it may be imagined, the position of the unloading gang at
the bottom is somewhat awkward.

At a certain point our guldes stretched themselves prone

3

FIG. 7.—~GUARDIOLA'S COFFEE HULLER FOE HAND POWER.

upon the ground—we following their example—and crept to
the edge of a cliff. Peering over, asight met our view which
was interesting to a degree; four hundred feet below lay the
busiest and most remarkable portion of the workings. Al-
most immediately beneath us was a huge gray colored
chasm, its entrance all misty with the smoke and dust of the
blasting which was going on somewhere deep down in the
bowels of the mountain. Around this opening for some dis-
tance was a cleared space alive with pigmy men, who were
busy loading and unloading the various trucks which kept
arriving from all directions, some appearing every now and
again out of the chasm, others working by the tank system
in stages, while the majority came pelting down the moun-
tain side, held by a thin bright thread which glistened in the
sun; this was the chain system spoken of. From the clear-
ing around the chasm, lines of tramway led away to the rail-
way, slong which strings of trucks drawn by horses toiled
continually. Leaving our birdseye view, we walked along
until we reached the workshops. In a large building the
different processes of bringing the slate into shape were
going on in full swing; wheels spinning overhead, with
driving bands in all dlrections, sawing, planing, and lop-
ping the slate into sizes. Everything apparently was done
by machinery, with but the one exception, as far us wo saw,
of rending or splitting the slate into the thin slabs technically
known as ¢ slates;” thisappears to be entirely done by hand.
The process is very simple but very interesting. The render
sitting upon a block, with a pad on his legs, is supplied by
boys with slabs abont an inch and a half in thickness. Tak-
ing one between his knees, after having selected the truest
end, he taps it with a broad blunt chisel and mallet, prising
it open; then, with a turn of the wrist, rends the slab in
twain, Often when he appears to have come to the lust slate
which can be got out of the slab, he will again rend it, appar-
ently us easy as the first time. We watched one man for
perhaps ten minutes, while he did over a hundred slates, and
did not see one mistake. After this process they are taken
to a4 revolving hollow drum with stout iron blades, and are
held by a man on a fixed bed or frame, with a gauge attached
to it, and squared up into the different sized slates.

Leaving the shops we went on until we came to some
sheds, where was ashaft deseending to tho lower workings,
passing on our way an old man sitting in a slate hut, who,
assisted by a boy only, was busy rending, lopping, and
slacking small sized slates, looking as 'though he adhered
tennciously to the old style, and scorned the idea of the new-
fangled machinery. Atone of the sheds we procured candles
and then waited for the tank, or skip, to come up, which it
presently did with a laden truck; this being pulled off on to
the tramway, wo stepped on to the tank in its place. The
water was then turned on, and the tank filling, the weight of
the water soon counterbalanced the loaded (empty) tank at
the bottom. The water being turned off, we began to move,
and down we went, until, after about a minute's journey, a
gentle bump told us we were at the bottom. A rumbling
noise and a shout warned us of the approach of some trollies
drawn by a pony. We just managed to evade them, but not
without some of the party getting very wet. The train we
returned by carried about 800 quarrymen, who ¢ropped off
the trucks at the nearest point to their destination. These
men work in gangs and earn very considerable wages.




Communications.
Cotton Pleking by Machinery,
T the Bditor of the Scientific American :

Will you allow me space to answer a large number of
communications received since the publication of my letter
in your number of December 16 last?

Cotton fs grown in rows or drills which are varied in the
distanoe apart by the quality of soil.  For instance, a rich
soil produces largo plants, and vice versa,  Perhaps an aver-
age of distance would be 8} feet, The drills are but little
raised above the generl surface when picking time arrives.
1f it wore necessary for the successful working of a cotton
picker, the plants could be grown in double rows, with a
wider distance, especially in the poorer soils, The height of
the plants varies from 12 or 15 inches upon poor soil to 6 or
7 feet upon the rich bottoms, The variation in n single fleld
would be much less considerable.  In general, the height
may be stated as from 2} to 81 foet,  The plant is pyramidal
in form, grows upright, and with a width proportioned to
the height. It is rather woody, more s0 than older, less #0
than the whortleberry. There fs a contral stem, which is
perpendicular, and sends down deeply into the earth a tap
root; from this, asacenter, the roots below and the branches
above radiste with some degree of regularity. The stalk
would not be easily injured, as it is well protected by its
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E. G. A. goes on to suggest the use ;

and low water alarms to prevent these explosions;
but he says, ** when you go to the proprictor for permission
to put one on his boiler, he goes to the engineer, who, on
account of Ignorance, objects to it.” Now any man who
will give this one moment's thought will see that it is un-
reasonable to lay this blame on the ongineer, who would not
object to anything that would lessen his duties or take any
responsibility off his shoulders.
object to anything that would give warning in time to save

variance with the laws of human nature, especially when it
does not cost him anything. But the trouble lays in the ex-
pense to the owner. I will relato a circumstance which I
heard the other day. I havea friend an agent for the sale of
1 water regulator and low water alarm, T said to him that I
thought he could sell one to my neighbor. He said he could
not, and that he went to the engineer with tlhie instrument,
who, after examining it, said that he thought it was a good
thing, and would like that I should go to the owner and sell
him one.  “80,” smd my friend, “I went to the owner and
explained the matter to him as well as I could.  Said he, ‘T
pay my man for looking aftor that boiler; Iwill not buy this
and pay him too,"" D. Kanxs.
St. Petersburg, Pa.

A Hint for a Now Pomade.

branches. The size of the boll or pod, when fully grown
and unopened, is about that of the black walnut, some be- |
ing larger and some smaller.  This pod bursts at maturity; |
the lint gradually unfolds itself and hangs down more and |
more for days and weeks, until at last it would drop out by }
agitation of the wind, if not gathered. The number of |
bolls to the stalk varies from ten or twelve to several hun.
dreds. This varies with the size of the plant, and also with
the seloction of seed for prolific varieties. The bolls are
sitnated upon foot stalks 2 or 4inches in length, which make
off from the main branches. They are borne upon all of
the branches, both below and above.  The bottom holls are
first to mature, and afterwards the others, upward in succes-
sion. The fruit is borne chiefly upon the exterior of the
plant; but, as in the apple tree, some of it is to be found to-
wards the center of the head. :

The force required to extract the lint from the well opened
pod is very slight. It might be represented by s weight of |
perhaps 1 oz as the maximum, and from this dovrnto?
nothing, shen the kint falls of its own weight. The picking |
season in this latitude extends from September 1 to the close
of December. The last of the crop is usually fully opened
and ready for picking by or before the middle of November,
und is constan(ly liable to damage until it can be picked out.
The later piokings are usually more or less damaged by this
delay, and command a lower price.

It would be difficult to state the average number of neres
in cotton upon each farm and plantation; perhaps it might
be put at 50 acres in this region, and further south 100 acres
would be nearer the mark. The extremes could not be more
definitely fixed than by stating them at from one acre up to
two or three thousands. The yield of merchantable cotton
peracre differs widely with soil and culture, as does corn,
wheat, or any other crop. A fair average for this region
would be probably 200 Ibs. of lint, the extremes being from
30 t0 1,000 Ibs.  One bag of 500 1bs. is a very successful crop
upon the best lands without special fertilization.

Can the cotton be blown out of the boll? Yes, when it is
very mature; but it is not likely that this could be n success-
ful method of gathering, A draft of air might be useful to
agitatethe long locks of lint that card teeth might the more
easily seize them. Would a team be likely to injure the
plants? No, not if properly driven.

Personally I have no interest whatever in the growth or
sale of cotton. I do not desire in any way to engage
in the invention or mle of a cotton-picking machine,

Notwithstanding that we owe much to the Baconian phi-
losophy, many discoveries have been the result of pure acci-
dent, and the ““rule of thumb " has been the predominant
feature in their development. When one reads of a Yankee
specific for the growth of hair, which when spilt in the neigh-
borhood of a doorstep over night resulted in a bandsome
door mat the next morning, one feels at liberty to exercise
the fashionable faculty of scepticism. But when a British
Consul tells a *“ plain unvarnished tale,” we presume it must
be received with becoming gravity. Still we cannot help re-
marking that the news conveyed by Mr. Consul Stevens in
his last report to the Government on the trade of Nicolaieff
would be indeed a blessing to bald heads, if frue.

Mr. Consul Stevens states that a former servant of his, pre-
maturely bald, whose duty it was to trim his lamps, had a
habit of wiping his petroleum-besmeared hands in the scanty
locks which remained to him; and after three months of lamp
trimming experience and practice of his dirty habit, he found
he had a much finer head of black, glossy hair than he ever
possessed before.

Consul Stevens, therefore, tried the remedy on two retriever
spaniels that had become suddenly bald, with wonderful suc-
cess,  During the summer of 1875 his attention was called to
several cases of sudden baldness of bullocks, cows, oxen,
and the loss of tails and manes among horses, His previous
oxperience induced him to suggest the use of petroleum to
the owners, and it was found that, while it stayed the spread
of the disease among animals in the same sheds and  stables,
it effected a quick and radical cure on the animals attacked.

Consul Stevens says that the petroleum should be of the
“most refined American qualities,” and should be rubbed in
vigorously and quickly with the palm of the hand. It should
be applied six or seven times in all, at intervals of three days,
except in the case of horses’ tails and manes, when more
applications may be requisite.—Pharmaceutical Journal.

Coal Minecrs’ Rellef Fund,

The Wilkesharre Coal Company, after the occurrence of
the Avondale catastrophe in 1869, established a benefit relief
fund at the mines. The company gave the yield of the mines
for one day, and the miners each gave a day's work, the
nmount raised being $6,000.  Since that time this fund has
boen constantly and rapidly accumulating, every new miner
giving the first day’s work to the fund.  The fund is depos-
ited with the coal company, who pay 6 per cent. interest on

I am a physician, and do not desire to become anything else,
My business carries me through the cotton plantations: T see
a great and manifest agricultural want which T cannot sap-
ply. Ihave asked the use of your columns to bring this
want before those whose business and whose interest it is to
supply it. I have given my own thought upon the subject
freely to the public; T cannot do more than this, In the in.
vention of a successful cotton picker, T think I see in the
near future an immenss rovolution n all the cotton indus-
tries of this conntry, the influence of which will be senmbly
felt throughout our vast domain from Maine to Texas, from

Oregon to Florida Roseer Barrey, M. D,

Rome, Ga.

———————— et —————
Boller Exploslons,
T the Editor of the Belentific American:

In No. 2 of the present volume of the SerexTirie Axewm-
CAN, there s & lotter from B. G. A_, headed asabave. 1In
this letter he says “that it s very generally conceded by
scientific and practical men that the most common, If not the
sole, eause of boller explosions Is low water. ™ He also pays:
““if an explasion occur, and you sk the engineer his opinion
of the eause, he has no theory; but one thing he Ix certain of
and that is that the boiler was full of water n fow mlnuln;
before the catastropho ocotirred : and here I I at variance
with all selontific men and the publie generally.” T think

that whenever the pressure in & bofler becomm groater than |

the bofler is able to bear, it will give away, and a now boller
Is sometimes mado v sich a bad manner that it will not bear
nylhlng ke the pressure that it is expocted to

the money. The trustees are selected by the miners. Since
the establishment of the fund it has been changed, in order
10 include all the mines owned by the Philadelphia and Read-
ing Coal and Iron Company, and more liberal provision has
been made for familics whose heads have been erippled or
killed o the mines. It is provided that, ** should any person,
(after having been in the employ of the company for upwards
of one month, meet with a fatal accident in the d of
| his duty as n workman, his family shall be entitled for one
| year from date of death to the following benefits, provided
| that no person entitled to said benofits shall directly or indi-
rectly engage during sald time in the sale of intoxicating
liquors: 1. £30 10 be paid for funeral oxpenses. 2. §3 per
week 10 be paid for maintenance of widow, 8 §1 per woek
to be paid for the maintenance of each orphan under 12
years of age.” The total contributions to the fund, including
interest, in the seven years have amounted to £03,2174. Of

 this $66,881} has boen distributed in benefits, and £20,335%
remains in the treasury,

; The Groat Tee Gorges,

An immense loss of property has resulted from the Iate
groat leo gorge on the Monongabels river.  The flood, oe-
casloned by the damming of the stream, on breaking its frozen
barrier, swept the great fee masses before it, and theso in turn
destroyed everything in thoir puth.  Whole floots of conl-laden
barges wers borne along ke ohips, to be erushed and sunk
on striking a bridge pier or othor ohstraction strong enough
1o roslet tho torriblo impotus, When the gorge reached
Pittsburgh, soven Inrge stoambonts, hesldes a number of loaded
| con) packots wnd upwards of 300 barges, wore SWept away,

“of ;u(omnll(; wjn;or7§enrly all were filled with ¢

To think that he would?

an oxplosion, and thereby save his own life, would be at,

oal, of which it Is estia ated sop,
15,000,000 bushels were lost. The tipples used for duph'
| coal, bullt on the river bank, were destroyed for a distance of
sixteen miles, aud their wrecks, with those of the
lie strewn over the shores in inextricable confusion. Ty,
|1oss in the vicinity of Pittshurgh is placed at $2,000,000, 1o
| which must be added the cost of clearing the channel of (i,
| débris which now impedes navigation,
At Cincinnati, the break-up of ice in the Ohio resulted
destruction almost as extensive, and 75 full and 200 empty
| coal barges, and several steamers, were sunk. Tt is estimate
| by coal shippera that the total damage caused between Pitgs.

| burgh and Cairo will not fall short of $12,000,000,
P

A Town Bullt on Xce,

A correspondent of the Detroit Free Press states that the 1
fishermen on Saginaw Bay have erected a good-sized town
of shanties far out on the iece.  The dwellings are of thin
wood, lined with thick building paper, and are attached ty
runners 8o a4 to be movable from place to place. The towy
already bonsts n botol,  From this structure, which is larger
than any of the dwellings, the view is truly astonishing, the
shanties dotting the surface of the bay in all directions, Th
number is now about 800, and about 80 arc arriving and being
put up daily, The average number of occupants in each _
shanty {s three men or men and boys, thus making, including I
the larger buildings and their occupants, not less than 1,000
persons already living on theice. There probably will be twice
the number on the ice by the first of February, and they can
remain there in safety until the middle of March. Teams
are constantly engaged in gathering together and hauling the
| fish thus caught by the men, who fish through holes in the jce
to Bay City, whence they are shipped to all parts of the State.
That all these people find it sufficiently profitable, to induce
them to brave the perils and hardships attending this ad-
venturous life, is proof that the aggregate revenue of the

business must be quite large.
S —eeer—

Heating Street Cars not Feasible,

Several newspapers of this city are advocating the warm
ing of the street cars, a proposal which, in view of the man-
ner in which those conveyances are used in New York, be.
trays a very decided lack of common sense. We suppose
that there are few more disagreeable places on this mundane
sphere than the interior of a Third avenue car in this season
of the year, when packed with the avemage crowd which
travels on that line. The floor is usually covered with
slush and wet straw; and ventilation is conspicuous by its :
absence. Now to add to the reeking atmosphere of these cars 1
the emanations of a hot stove would be simply to render the :
place unbearable to persons who fear aerial poison, and dan-
gerous to health by the repeated sudden changes in temper- | 18
ature, due to the constant opening and shutting of doors. i
On some lines of cars which are crowded and which travel i |
long distances, stoves may be, and we believe are already,
used; but to place them on vehicles which are always
thronged, and at certain hours literally packed, is certainly
impracticable.

‘What is needed is good ventilation, a clean floor, and
proper illumination at night. These can all be easily pro- | Lk
vided, and would do much toward rendering street car travel !
more comfortable,

Polsonous Fireworks,

Miss Helen Locke, a beautiful young lady living at Bristol, y
N. H., died recently from the effects of inhaling gas from I §
“red fire,” burned during a young ladies’ tableaux enter- "
tainment, in which she took a part, given about six weeks '
before. M
The above pyrotechnic mixture, **red fire,” is quite 8
favorite at private tableaux exhibitions, but should be utterly |
banished from the parlor and the lecture room. Tts fumes 1\
are highly poisonous. It is composed of nitrate of strontis,
| The crimson color is due to the strontia. The latter is & salt
of the metal strontium, which is of light yellow color, nearly

:

, 88 hard as gold, and very ductile. e
“Red firo " was formerly in common use in our theatres;

but its poisonous chameter and danger as a combustible hav

caused its general abandonment, same u

~other firework mixtures, The lime light lante:
of different colors have been substituted, by
greater brilllancy and varioty of effects are obt

O AR

¥lulds of the Mouth,
Dr. Hodson wisely calls attention in the Madical Record
to the fact that, in any lliness involving s feverish condition,
the flulds of the mouth are constantly as Intensely ac
respects the teoth as in any modicine adn
physician, and, moreover, from the high |

is grea

:

ness of the mucous membrane, and fay
of wintorgroen or poppermint | K

Tre rolative strength of
as compnrod with that of the s
strength of the solid plate belng

In

Jolut is 80, double riveted 70, of
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in the furnace, some 74 tons were melted down.  Gradually |
adding some b tons of motal up to one o'clock, 10§ ewts, of

tin wero admitted, and by two o'clock all was ready.  Just |
fmmediately before tapping, n sumber of slabs of zine orl
spelter, welghing about 13 ewt., were cautiously slipped into

the molten mass, and the whole well rabbled. It was so ar- |
ranged that the finished metal in the furnace should have |
something like the following composition: Copper, 16 oz ; |
tin, 13 ozs.; zine, § oz, the resulting alloy being guarantecd

to stand & tensile strain of 15 tons per square inch. Inall |
about 4 tous weight of old guns were used in the production |
of the chiarge of fully 15 tons.  The furnace used in melting |
this mass of metal 18 formed of two portions, at right angles |
to each other—that most distant from the fire terminates in |
the chimney stalk, and in it the tapping hole s situated. |
Tts total length is about 20 feet, by 8 feet 6 inches in breadth, |
but prior to its use for these castings its internal eapacity |
| was considerably reduced by s layer of firebricks being built. |

The running of No. 4 stem proved ns successful as the others, :

85

provision ahiould previously be made for taking them up with
u large ball of frozen earth.—Eps. ]

. = & 2 = e ——

Selecting Timber,

There are certain appearances characteristic of good wood,
to what class soover it belongs.  In the same species of wood,
that specimen will in general be the strongest and the most
durable which has grown the slowest, as shown by the nar-
rowness of the annual rings. The cellular tissue, as seen in
the medullary rays (when visible), should be hard and com-
pact. The vascular or fibrous tissue should sdhere firmly
together, and shonld show no wooliness st a freshly cut sur-
face; norshould itclog the teeth of the saw with loose fibers.
If the wood is colored, darkness of color is in general » sign
of strength and durability, The freshly cut surface of tke
wood should be firm and shining, and should have some-
what of a translucent appearance. A dull chalky sppear-
ance i3 a sign of bad timber. In wood of a given species,
the heavier specimens are in general the stronger and the
more lasting. Among resinous woods, those which have the

S . Neither of these appointments
me, but his neighbors of Banfl made him

RirloF of their muscum, with the not very munificent salary

b
but histownsmen regarded him as ** daft.” nevertheless. The
local magistracy gave him aspecial certificate, warning game-
keepers and policemen that he was not a poacher or vagrant,

but a sober, respectable working man, engaged in natural

and among the many features which appeared strange to the
ordinary ironmoulder was the reception of some 8 tons of the
metal into a kind of reservoir from which it passed through
(& shutter, ralsed at will by a lever, and on through no less

@ unds four shillings, about §21, per annum. This than thirty runner gates, The extreme liquidity of the
Mhinghn‘lhlc for a prophet in his own country;

!moltl and its easy flow afforded ample opportunity for man-
‘ipulation outside of the furnace; and with the great care
taken that every attention be paid to the various details of

| the work, Messrs. Elder & Co. are enabled to turn out what
is considered a triumph in the shipbuilding world. —Zfron,

4 A

history investigations. Nobody, however, could give hima |
cortificate against the rhmgyim_ or against poflm,; and | Planting, and What to Plant, '
no 1¢ age of sixty-three, he is spoken of as a “ragged, The selection of trees suitable for various soils and situa-
w n, rheamatic old man.” tions should be carcfully considered.  On light, poor, hilly
It is pleasant to add that better times have dawned on lands, and moderately exposed, the larch is the most profit-
Thomas Edward. the recent holidays, be received o | able tree to plant for a main crop; when the altitude or ex- |
lotter of which the following is a copy: posure is too great for the larch, a shelter screen should be |

Dav, 1876,

least resin in their pores, and, among non-resinous woods,
those which have least sap or gum in them, are in general the
| strongest and most lasting. Timber should be free from
| such blemishes us *“ clefts,” or cracks radiating from the cen-
|ter; *“ cup shakes,” or cracks which partially separate one
| annual layer from another; ““ upsets,” where the fibers have
I been crippled by compression; *“rind galls,” or wounds in
a layer of the wood, which have been covered and con-
| cealed by the growth of subsequent layers over them; and
!hcllown or spongy places, in the center or elsewhere, indicat-
ing the commencement of decay.—Rankine.

Whitewashing,

Samuel Smith claims, in the English Mechanie, that the
following is a correct scientific and practical rule : Well
wash the ceiling by wetting in twice with water, laying on
as much as can well be floated on, then rub the old color up
with a stumpy brush and wipe off with a large sponge.

- planted with Austrian, Corsican, and Scotch pines, planting |
usn:_'_('g’ ; h(.).mmnm.m in reading the Austrians on the outside or exposed sites, as they are of |
r hiography, by Mr. Smiles, and is touched by your
xn:l‘:'o! nnnp science, under all the cares -n?ly uoubro';
daily toil. Her Majesty has been ously pleased to con-
lu; (in you a pension of fifty pounds a year.
. m

“Yours falthfully,Bln
“ CONSFIELD,"

Now this was to the old man, who need be ragged no more,
a most acceptable Christmas present. It exceeds what were
his average carnings; when, in health, by full work he could
earn 8 pound a week at mending shoes. The date, on an
unofticial day, adds grace to the gift.

Mr. SBamuel Smiles, author of ““Self Help,” *“ Charaoter,”
“Thrift,” and other books of an eminently practical charnc-
ter, mentions Thomas Edward in the book first named, pub-
lished eighteen years ago. And he has just written an ex-
tended biography of the naturalist, which will doubtless be
republished in this country and read with interest. In one
thing Edward is not a model. He hated school, and played
truant when he could; and when he attended, it was with
pockets full of worse than rocks: bugsand reptiles to wit,
which made him no eligible bench-fellow. Consequently,
when he reached adult age, he was forced to learn as best he
might how to read and write. His last appearance in any
school was when a pet crow, concealed in his trousers, made
responses during prayers, which were neither well timed nor
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for shelter, The Scotch and Corsican pines thrive well and
make excellent timber on exposed, poor plains, where the
larch has been found to be a failure.  On the other hand,
the larch generally is more vigorous and less liable to disease
when grown on the declivities of hills with a southwest,
west, or northwest aspect, than in other situstions, the reason
being that the sun's rays do not rouch these aspects so early
in the day, and thus the trees do not suffer from late spring
frosts so much as when planted on east or southeast aspects.
Firs should be planted in judicionsly chosen positions to give
the most pleasing and natural effects without stiffness and
formality. The Douglas and Menzies spruce, Nordman's
silver fir, and the Wellingtonia, which are now more plenti-
!ful than they have been, and may be bought at moderate
| prices, might also be introduced in smaller groups in the
| lower sites, where the soil is tolerably deep and the situation
' somewhat sheltered; they are all hardy, fast growing, and
| beautiful eonifers, being very effective when planted in
| groups amongst deciduous trees.
, Where hardwoods are planted to form the permanent crop
on thin, poor soils, the beech, sycamore, and sweet chestnut
{are the best sorts to select.  When the soil is of a lonmy
| nature and resting on clay, the ouk and ash should be

!phnted; the latter, particularly, will prove a profitable tree

i
‘mombmhyhablllhnnlheotha!.andlbebestpineagmwn'p‘ of Pirix. When dry, claircole with size and a little

TG

| to plant extensively where the land is suitable to its healthy
| growth, as tho supply of copse or maiden ash timber is at the
IO, | present time not equal to the demand, and likely to be still
Steel Ship Bullding. more scarce in the market. We would, therefore, say plant
One noticeable festure in connection with the construction | gsh in preference to any other hardwood when forming new
of the six steel corvettes now being built for the Admiralty | plantations, or filling up copses, wherever it is found to
by Messrs. John Elder & Co,, of the Clyde, is the rapidity 'thrive. In copses on poor, hilly ground, sweet chestnut and
with which the work I8 being done. One instance of this ' hazel should be planted where blanks oceur; in wet bottom
may be discovered in the fact that the stem of each vessel is | Jand, alder, willow, and poplar are the most suitable sorts to
being cast in gun metal, a process which completes this por- | plant; on chalky lands the hazel alone is sure to succeed
tion of the work in a fortnight for each; whereas the old best; it is a most accommodating plant, will thrive in almost
method of forging in wrought iron is sald to require some every kind of sofl, and is very profitable ns underwood,
four or five months’ work. Messrs. Finlay & Davidson, of | always commanding a good price and ready sale where there
Port Eglinton, by means of their reverberatory or air furnace, | js o demand for grate and hurdle wood.
which is capable of melting some thirty-five tons of pig iron, | Whenever the weather is favorable for planting operations;
undertook the casting of the stems, each of which when fin- | push forward without delsy any forest treo planting that
ishod is of the estimated value of 87,500. In outline each of may be in progress, or the formation of any new plantations
these stems bears some resemblance to the prow of the war which muy be contemplated durlng the presont season; also
gnlleys of the ancients,  Continuous at one end with the keel | drainage by means of open ditohes and trenches, where natu-
of the vessel, of which it is to form a prominent feature, the | rally wet, or whore there is not sufficient natural fall for
stem bends forwards and upwards, becoming about 16 inches | surface water, likewlse the enclosare of the ground by the
thick nlong the anterior border, and attaining to about 4 feot | erection of subwtantial fences to protect the young trees from
ns its greatest breadth. It then curves backwands and up- | damage by the inrosds of cuttle; and the cutting, clearing,

edifying.

wards, gradually becoming smaller towards the upper end, | and burning of furze, brambles, heath, or any other strong |

where it merges into the bulwarks of the ship ; indeed, it| growing material of that kind that s likely 10 lmpedo the
muy be said to consist of two curved arms meeting in the | work of planting or Interfere with the healthy growth of the
broadest purt at & somewhat obtuse angle, and there becom- | plants.  These are all necessury preliminurios to forest troe
ing o sort of ram.  Speaking roughly, each stem may be said | plaoting that should have boen finished ore this, In order that
10 be about 45 feet long; and as it is all cast in one piece, itis | the work of digging the holes and planting the trees may
not surprising to learn that in its finished state the casting | progress speedily during  sessonabile weather, and when the
welghs about 10 tons, and that its production necessitates | ground is In a good condition to put in the plants.  As soon
the employment of a charge of 14 or 15 tons of metal.

Considerable cure has, of course, to be exercised during taken without delay to the ground where the planters are st
the process of casting, which takes place much in the usual work, and heeled In thinly in o trench, their roots being
way, by the ald of loam and dry sand, and a wooden pat- | securely covered over to prevent them from getting dry,
torn.  The essentisl fngredients of the metal are copper and | and to protect them from frost i

{us the latter are received from the nurseries, they should be |

When this is done, stop all the cracks with whiting and

|of the whitewash. If very much stained, when this is dry,

paint those parts with turps, color, and, if necessary, clair-

cole again. To make the whitewash, take a dozen Ibs. of

whiting (in large balls), break them up in a pail, and cover
| with water to soak. During this time melt over a slow fire
|4 1bs. common size, and at the same time, with a palette
| knife or small trowel, rub up fine sbout a dessertspoonful of
| blue-black with water to a fine paste; then pour the water

off the top of the whiting, and with a stick stir in the black;
' when well mixed, stir in the melted size and strain. When
cold, it is fit for use. If the jelly is too stiff for use, beat it
well up and add a little cold water. Commence whitewash-
ing over the window, and so work from the light; lay off the
| work into that done, and no: all in one direction, as in paint-
ling. Distemper color of any tint may be made by using any
other color instead of the blue-black—as ochre, chrome,
| Dutch pink, raw sienna for yellows and buff ; Venetian red,
| burnt sienna, Indian red, or purple brown for reds; celestial
| blue, ultramarine, indigo for blues; red and blue for purple,
gray, or lavender; red lead and chrome for orange; Bruns-
wick green for greens.
——— —esere—
The Nautigon.—~A New Sclentific Instrument.,

An instrument for the use of navigators, patented in Europe
through the SCIENTIFIC AMERICAN, has recently been invent-
ed by the Rev. Dr. Thomas Hill, late President of Harvard
College, which iscalled by the manufactarer (C. H. Farley, of
Portland, Me.) the Nautigon, It solves instantly, by mere
inspection, without the use of tables, any problem in spheri-
cal trigonometry, with sufficient accuracy for the principal
problems of practical navigation. It requires no more time
and no more mathematics to work out an observation by this
instrument than to take the sun with x sextant. Thus, with
a sextant, chronometer, and nautigon, the navigator needs no
logarithmic tables. An observation of altitude gives in-
stantly, by inspection of the nautigon, the ship's time and
the szimuth of the sun or star, enabling the observer st once
to get his longitude and the deviation of compass. The time
of rising or setting of any heavenly body and its azimuth is
determined with the same ease.  The course for great cirele
salling is also visible from inspection of the instrument,  If
the chronometer is out of order, the nautigon gives the alti-
tudo of moon and star, making it only necessary to ob-
serve the distance with a sextant.  The correction of the lunar
distance is the only problem too delicate for the nautigon,
which gives ungles to the nearest minute of are; it would be
too expensive for ordinary use, if it were made for the nice
adjustment of seconds of are.  Even here, however, the cor-
rocted distance can be found, to the nearest minute, by the
l nuu::m;n, giving a valuable cheek on the computation, easily

npplie

_ -

A New Sux.—M. A, Cornu, in o note to the Paris Acade
| my of Beiences, gives an account of his spectroscople obser-
| vatlons of the new star, 4th to 5th magnitude, lately discov-
ered In Cygaus.  The light of the star, he says, appears to

| posscss exactly the same composition as the envelope or

chromosphere of our sun,
RS A AL et el
DwriuiNa Hovses 1x LoNpoN.—In a quarter of a cen-

Yo, and i the assting of No. 4 stem the other day the charge |

[A correspondent of the London Garden gives tho above | tury, from 1849 to 1874, more than 270,000 houses are de

ovonsisted chicfly of old brass or bronze guns from Woolwich. | information on the seloction of troos adapted 1o varions solls, ' olared o have been added to London, waking an average of
Al half past four In the morning the charging began, and by | We would add that the present is the season for removing | 10,818 houses per annum; and in one particular year of
elght o'clock, there belog & remvant from a former casting |and transplanting large trees; but it Is necessary that  commercial activity, at least 15,000 were bullt,
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IMPROVED UPRIGHT MOULDING MACHINE.

In the improved upright moulder shown in the accompany-
ing illustration, there are several excellent features, The
table is lowered or mised by turning the hand wheel, while
the socket of the table, being a plain and truly bored hole,
fitting to a neat working fit over the thread upon the stand-
and, is always kept true and is not lable to get out of true,
a8 it would be were it threaded itself.  Furthermoro, tho
table, being fastened with a set serow, will stand true even
though the table socket had worn 0 as to become 1oose upon
the screw or thread.  Upon the thread on the standard, a
groove is cut down to the bottom of the thread or a little be-
low it; and into this groove
the end of the set scrow pro-
jects. Thus the table is pro-
vented from turning, while
the set scrow is prevented
from damaging the thread
upon the standard. Tho ta-
bles upon all large machines
are made square, as shown in
our engraving; while those
for small machines are made
round, as shown in the en-
graving in our advertising
columns.

The spindle or shaft, it will
be seen, is provided with cone
bearings, running in compo-
sition brass boxes, at top and
bottom, the lower one being
of smallest diameter, so that
it will pass through the upper
one when putting the shaft
into its place. Beneath the
lower bearing is placed the
set screw shown in the sce-
tional view; by means of
which screw a perfect adinst.
ment of the bearings ma, oe
made. In both the upper and
the lower boxes are enclosed
cavities for the introduction
of cotton waste or other simi-
lar material and oil, so that
perfect lubrication is ensured
while the bearing is at the same time kept clean. To further
ensure this latter object, the oil holes are provided with
plugs, easily removable when the bearings require a new
supply of oil. The spindle is made of the best cast steel;
and from the design of its bearing and the proximity and
rigidity of the bearings, it runs at the highest of speeds with
quietness and without undue wear. The cutter carrier, or
cutter spindle, is coned similarly to a lathe center, and is
furthermore held to its place by a nut; so that, while it is
ce:tain to run true, it is at the same time capable of carrying
any required amount of cut; and it also enables the cutter
spindles to be changed from § to § and 1 inch, to suit light
or heavy work. ‘The loose. pulley is made self-oiling by a
very simple device; and it is a noteworthy fact that there is
pot 8 bolt and nut about the whole machine. The cutters
are reversible, and danger of accident is removed by the use
of the guard shown. The machine is of good material, and
it received the highest swards at the American Institute Ex-
hibition of 1575 and at the Centennial Exhibition.

For further particulars, address the patentes und manu-
facturer, J. H. Blaisdell, 20 North 4th street, Philadelphin,

Pa.

-
—_— -

THE SCIENTIFIC GRAIN MILL,
‘We illustrate herewith a new mill for grinding grain, mid-
dlings, minerals, or paint. Among the advantages claimed
are that it requires no costly counter shafts and large pulleys

In order that a high speed may be obtained. It {s n French | live snakes in Momphis, Tenn,
burr mill and eorn cob breaker combined ; 1t will remaln true
In line while shaving both sides of tender bran botween the

millstones; it has journal boxes with caps to takes up woar; |

In simple in design; and finally, the millstones may bo oanlly

romoved nod dressed

Scientific Jmervican.
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The bedplute 1s cast =olid fn n single piece. It hos the
stone case {n the middle, with large dirt spaces at each end,
o that the dirt falls to the floor without passing into the
journal boxes. The space around the stones measures %4
inches, and there is n bottom discharge to prevent clogging.
The bedstone is secured in an iron ring, bolted ngainst the
end of the stono case, forming a dust-tight joint. It is
trammed to the runner with three set screws, The journal

boxes, which, as already stated, hnve eaps to take up wenr,
are lined with Babbitt metal, and nre goven inches in length.
The screw conveyer, corn cob breaker, eccentrie, and pulley
are all fast to the spindle, the latter being cast to the running

BLAISDELL'S UPRIGHT MOULDING MACHINE.

stone with zinc. The temper screw at one end of the bed-
plate rests against a hard plate, and the latter against the
spindle, The pulley has a hub on one side, and the journal
box passes half way through on the other side, to remove the
strain of the belt from the spindle, This allows the belt to
approach from any angle, and to be removed without un-
sewing. The mill is raised on legs a8 shown, so that a bot-
tom discharge is allowed, while the expense of a foundation
is avoided. The hood rests upon the bedplate, there being
a heavy twine packing between the two; and a large feed
trunk at its end extends down to the cob breaker. The feed
shoe is damzeled in front by the eccentric on the spindle,
and the hopper has a valve in the bottom to control its dis-
charge.
The manufacturers state that either the 12, 20, or 80 inch
mill will make first quality of wheat or rye flour after having
been ground into face, turning out fine farge bran, discharg-
ing the flour round, live, and cool, making as good a yield as
any four foot stone, and all this without keeping the flour
between the stones, rubbing, heating, and killing it long after
it is fine and should be discharged. This mill is especially
ndapted for regrinding middlings, and requires one horse
power for every 800 1bs. per hour, When grinding paint
in oil, two scrapers are added, one Leshaped, bolted agninst
the hind side of the running stone. This scrapes the case
clean outside of both stones, The other scraper is bolted
to the bedstone, passes inside the L scraper at its free end,
and sorapes the running stone clean.  An open space around
both stones is thus kept.
For further information, address the manufacturers, Moussrs,
A. W, Btraub & Co,, 1857, 18569, and 1361 Ridge avenue,
Philadelphia, Pa,

ARSI A A
Simultancous Weather Observations,
Every day, at precisely 7:35 o'clock, A. M., Washington
mean time, simultancous weather obseryations are taken from
106 stations in the United States, from the deck of overy
United Btates naval vessel, no matter in what part of the
world #ho may he, from 8 stations in the West Indies, 28 in
Cannda, B8 in Great Britain, 6 in Algeria, 18 in Austrin, 1 in
Belgium, 0 in Denmark, 48 in France, 28 in Germany, 1 in
Greece, 30 in Italy, 1 In Japan, 4 in the Netherlands, 4 in
Norway, 4 in Portugal, 27in Russia, 2 in Spain, 0 in Bweden,
2 in Switzerland, and 6 in Turkey. There is now needed
only tho organized aid of the morcantile marine, which can
bo given without loss of time, to place the entire northern
hemisphoro under o system of dully observations,

e —_—
A Snnke Maln,

The Kentuoky meat shower, which attracted o much at-
tention recently, has now heen supplomented by & rain of
Thousands of Nttle reptiles,
ranging from a foot to eighteen Inches In length, were dis-
tributod wll over the southern part of the clty. They prob-
| ably wore carried aloft by a hurrieane and wafted through

the atmosphere for a long distanee; but in what locality
snakes exist in such sbundance Is yot o mystery.,

What Came In a Fotato,

A friend of ours recelved a day or two ago through the
post office, from Olympia, Washington Territory, & roundish,
irregular package, which on examination proved to contain
n large potato, Further investigation showed that the pota-
to had been cut in two and the inside scooped out, and fn
the cavity were found flowers and leaves, which, as helearned
by n note previously received, had been picked ina garden
in the open air on the 26th day of December,  The flowers,
pansies, geraniums, and others, were as fresh and bright ag
if they had been gathered within an hour, though their jour-
ney across the continent had occupied 15 days. Olympia is
in about the latitude of Que-
bec, though its winter cli.
mate is not more severe than
that of Memphis.— Worcester
Spy.

Training Camellias,

It is seldom that one sees
camellins trained, says the
London Garden; still itis per-
haps as good an arrangement
as can be effected with old
spindly plants. If the branch-
es be tied in as closely as pos-
sible, they will soon brenk
freely from the old wood and
muke well furnished plunts,
which they will rarely do if
left to themselves. Plants
of this description are excel-
lent for planting at the foot
of pillars or iron snpports in
a conservatory. They fur-
nish the lower part with green
folinge where ordinary creep-
ers would not succeed; and
when other large growing
creepers are trained up these
pillars to the roof, the camel-
lins serve to hide the ugly,
bare stems; and when ina
healthy condition and full of
flower, they are exceedingly
attractive.

IMPROVED HAT AND COAT RACK.

A large number of the portable hooks for the suspension
of garments, hats, etc., are pivoted or otherwise arranged in
wooden frames, o that their construction is not very strong.
At the same time, the relative position of the hooks is fixed,

and there is no convenient way of adjusting them to afford
space between for voluminous garments, In the present in-
vention, the hooks are very strongly supported, and may be
moved either close together or far apart as desired. To this
end, the hooks (which, in common with the entire contriv:
ance, are of metal) slide on parallel rods, which pass through
suitable apertures in them. The rods are secured in neat
brackets, and may be continued along indefinitely or placed
as shown in Fig. 1, which is a hatand coat rack, the shelf of
rods above serving to receive the hats.  Fig. 2 represents the
single line of hooks and rods s sdapted for n wardrobe.

The hooks, It is clalmed, cannot hreak off or pull o
they may bo disconnectod from the rods and the
the brackets at pleasure, & XL
For further particulars rogarding n “salo of
ote,, nddross the inventor, My, m ‘
stroet, Burlington, lowa. -

- ——— .
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THE LARGEST FLOWER IN THE WORLD.

The wonderful flower represented in our engraving isthat
of the Raflesic Arnoldi, s plant discovered by Dr. Arold
in the Island of Sumatra some aixty years ago. The various
species now known are all parasitic, not, however, to the
ianches of other plants, but to the roots. Entirely desti-
tate of leaves and groea in color, these singular vegetablos
are provided with scales or bracts which conceal and envel-
ope the flower previous to opening. A swelling beneath the
bark of some huge surface-appenring root of a
large tree announces tha coming of a flower,
Soon the bark splits, and the bud, resembling
the hond of & young cabbage, bursts, showing
five great lobes which open and roll back slightly
on the edges.  Then n eircular ring appears sur-
rounding a deep cup, In the conter of which Is
the ovary. Below the edges 15 a kind of gallery
whereln are numerous stamens in which is located
the pollen, the fecundating action of which it Is
impossible to comprohend unless it be assumed
that Insocts intervone for its transportation.

The remarkable feature of the flower is its
colossal size, the largest species, here represented,
being 80 inches in dinmeter. The central cup
holds six quarts of liguid, and the total weight
of the floweris over 15 Ihs,

Tho Raflesia patina of Java is somewhat
smaller in size. The brick red color of the peri-
anthus, as well as the lighter spots with which it
is sprinkled, give to the nower a curious flesh
like appeamance. The cup and the central
plateau carrying the stamens are of a dark red,
while the odor of the plant is almost meat-like.
In Java, the natives regard the flower as sacred,
and the priests prepare from the tannin which it
contains an astringent mixture useful in cases of
hiemorrhage.

Bronzing Composition.

A composition of about 6 parts sulphate of
potassium or similar sulphate, 6 parts of salt of
lead, 12 of ammonia or similar salts, 8 partsace
tic acid, 8 of hydrochloric or similar acids, when
in combination, form a mixture with which Mr,
L. J. Roucon, of Birmingham, England, givesto
articles manufactured of copper, brass, zinc, or
other metals, the color of bronze, as desired, by
bath or application. By altering the proportions,
and adding or taking away from any of the above
described substances, he obtains a different mix-
ture, which, when applied to the surface of
works or articles made of gold, silver, and other
metals, whether by brushes or otherwise, will
preserve to the said works and articles their
original color, and prevent their oxidization.

— - -
Thoe Andes and the Amazon,

In a review of this new work by Professor James Orton,
of Vassar College, the editor of Nafure says: *“ We know of
no single work containing a fuller, more brilliantly written,
and at the same time more trustworthy general account of
the basin of the Amnzon and its many wonders. We are
sure that all into whose hands the work may fall will agree
that few more attractive and at the same time more instruc-
tive works of travel have been written." We may add that
a considerable portion of the valuable information given in
this work was originally presented to the public in the Scr-
ENTIFIO AMERICAN, in the series of letters written to us from
Brazil and Peru by Professor Orton during his original ex
plorations. He is now again in South America making further
investigations of the same region; and if histime permits our
readers will have some additional contributions from his
pen,

o ——t A — - —_—
ASPARAGUS IN WINTER.
There is probably no vegetable that repays the trouble of
artificial cultivation better than asparsgus. It grows rapid-

Fig. 1.

ly and attains great size when properly cared for;and it may
be made a source of great profit, large quantities of it being
grown under glass in France, and sold in winter at high
prices. M. Jacquisson, of Chalons, France, 8 well known
horticulturist, has introduced a plan of forcing asparagus,
s0 simple that our engraving (Fig. 1) is sufficient to explain
it. He uses an ordinary wine bottle with the bottom cut off
These bottomless bottles, when well corked, are placed over
the asparagus head just asit is beginning to rise above the
ground, The nsparagus being thus protected not only grows

Scientific Amevican,

fast, but Is so tender that the whole of it may be eaten. 'l'lwi
air belng kept from it, the development of the woody fiber of
the plant is retarded, while that of the cellular tissue Is a
colorated. Cultivated in this way, ssparsgus is as expedi

tiously cut s when grown in the ordinary manner, sufficient
light passing through the bottle to show when the heads are
ready for gathering. In addition to this, the small amount of
light which passes through the bottle gives the aspamgus a

rosy tinge which greatly improves its appearance,

Numerous simple devices for holding the heads of aspar-
agus while they are being tied in bunches are in use; and
they are useful to the gardener, as carefully put up bunches
are far more salable than jrregular bundles of unevenly ar-
ranged heads. Fig. 2 shows an implement of this kind,

Fig. 2.

called the Sartrouville buncher, When filled, the tips of the
heads are brought close together, the dinmeter of the space
for the tips being less than that of the other openings in the

Fig. 3.

upright boards. When the frame is nearly full, tho shoots
ure passed in through the wedge-shaped opening shown, Fig,
8 shows the same buncher when filled,
—~ e
A New Solvent for Silk,

Schlossherger first suggested the use of an ammoniacal so-
lution of protoxide of nickel for dissolving silk. Persoz
pru]m.-('ll to use chloride of zinc, and Spiller used concen
trated hydrochloric acid
solvent, the cold alkaline solution of copper with glycerin,
which is not inferior to the above, and with great dilution
surpasses them. In very weak solutions, the silk is acted
upon slowly; if moderately concentrated, the silk swells up
on moistening it a short time; and with a larger quantity it
soon dissolves to a thick liquid, which can be filtered, al

J. Loewe recently described a new

though it filters slowly, By adding hydrochloric acid to the
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filtrate, the dissolved silk separates in the form of a white
jelly ; froquently this separation is very slow, and the filtrate
yppears like » cold solution of gelatin. Wool, cotton, and
linen, after being In contact with this solation for hours, is
It appears as if

neither attacked by it nor taken up by it
the solyent power of the alkaline glycerin and copper solu-

tion only extends to the sllk. In mixed fabries, the silk
may be readily detected, and even quantitatively deter-
mined

8ilk which has been dyed black with irom salts
dissolyves with more difficulty and less completely,
for the reason that the fibers sre surrounded and
protected by the insoluble oxide of iron., Buch
silk should be soaked for some tinme in sulphide
of potasdum or ammoniom, and washed, and
the sulphide of iron thus formed dissolved out
with dilute hydrochloric acid. Tt then dissolves
more readily, because of the partial removal of
the iron, By treating the sample with dilute hy-
drochloric acid and metallic zine, in special cases,
this end may be accomplished,  Silks dyed with
other colors do not exhibit this difference in solu-
bility, which depends wupon the protecting
action of the iron salts. In black mixed fabrics
this treastment must precede the test for the
other fibers.  White wool acquires s blue-black
color in the copper golution, but this is casily re-
moved by an acid bath.

The alkaline copper solution is prepured as
follows: Dissolve 18 parts of pure sulphate of
copper in 144 to 160 partsof distilled water, and
add 8 to 10 purts of pure glycerin, speciflc gravity
124, and mix thoroughly by shaking. Into this,
while cold, drop slowly a solution of caustic
soda until the light blue precipitate of hydmted
oxide of copper at first formed is completely dis
solved to a dark blue liquid, which is preserved
without filtering in a closely corked bottle. If
the ingredients are pure, it will keep for an in-
definite length of time without the slightest
change. It should not be kept in glass stoppered
bottles unless the stcppers are waxed,

This solution may also be used hot to detect
the presence of grape sugar or glucose, in the
usual manner.

— e tee—
THE PINKS,

A French contemporary remarks with much
reason that the constant production of novel
ties in floriculture has caused many beautiful
flowers to disappear from our gardens. Rare snd
new varicties engage so much attention that the
simple originals, from which so many costly speci-
mens are directly derived, are almost forgotten.
The pelargonium is now sought for, not the geranium; the tea
rose and the yellow rose are more frequently seen in hot houses
than the hundred-leaved and the moss roses with which we
used to be familiar; and the carnation has caused the humble
pink to be slightingly passed by. But the last named flower is
one of singular beauty,and isknown in great variety of colors
and delicate gradations of tint; and its blossoms, which are
grouped together at the top of firm stalks, are particularly
well adapted to bouquets. It is hardy, and will readily ac.
commodate itself to change of soil and climate. Itis readily
multiplied by slips or cuttings, although it may be grown
from seed; and a mass of the plants two or three feet in
diameter will form when in full blossom an ornament on
which any garden may fairly boast itself. Three distinct

shades of color are shown in our engraving; but the number
of tints of this pink family is very large, and all the varioties
yield a powerful and agreeable fragrunce,
- -

A TRANSPARENT mucilage of great tenacity may bemade
by mixing rice flour with cold water, and letting it gently

simmer over the fire.
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is placed upon the table, ¢, where It is held against a stop, raised or lowered by means of a scrow nnd hand wheel 1o

- week from : i ] » pdjustable to vary the thickness of the tenon
mots " 5 to different sized spokes; the table is pushed for- | ench, and are ac

o“mryrm ot lnncxnn, Ll xwh.nklm D(lc :l.jﬁt:“»d:n (r:t;mun( delnnnhw'al by the previous adjustment | or the depth of the shoulder as required, the carriage alwayy

ot e st e oagrelmermal i of & collar on the stop, bringing the side on the spoke incon- | remaining stationary. For spoke tenoning, it is provided

;umfmﬁ::. h'r:;":cmr;':;::;m?:t?“fo:otl:ra tinnmlﬁl;r tet with the cutters on the rapidly rotating cutter head, b, | with a light adjustable attachment on the carniage for grasp.
‘orms of &pol O
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SPOKE-MAKING MACHINERY.
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ture, and embodies mechanieal deviees of exceeding ingenu-
iy, In Fig 1is il
lusteated a

SPOKE LATHE,
based on Thomas
Blanchard's  lathe
for irregular forms.
The spoke is placed
between centers in
o lathe hoad, and is
appronched to or
drawn away froma
catter, in accord-
ance with the shape
of a pattern which
governs the proxim-
ity of the tool to the
work. The pattern
spoke is in the up-
per part of the ma- X
chine, snd the guide pieces on each side govern the position
of therevolving cutter, which acts upon the material placed
between the lower centers. :

The lathe shown in Fig. 2 is adapted for turning handles
for axes and other implements, as well ns spokes. The work,
@, and pattern, b, are fixed between centers and revolved
upon a carriage, which is automatically traversed in a lon-
gitudinal direction, and at the same time swung by the up-
right guide, bearing against the pattern, so as to present the
work to the action of & set of cutters fixed in the rotary
head, d; the amount of this swing and consequent penetra-
tion of the cutters is dependent upon the shape of the pat-
tern, of which the work is thus caused to present an exact
copy. Adjustments are provided for forming several sizes
of work from the same pattern.

|

Fig, 8 is a machine for dressing a spoke lengthwise of the
stufl, the spoke or the cutter being =0 moved, the one rela-
tively to the other, that the required shape is produced. In
the example, the piece is clamped between the dogin the
bent lever and the opposite center; the clamp lever is held in
position by & support placed under it and upon the bench.
The carriage is reciprocated on the ways, beneath the
roughing and the finishing cutter, a guide bar determining the
presentation to the cutter, so as to confer the proper shape,

Fig. 4 is a machine for centering u hub, 8o that it may be
bored truly for the spoke mortises, The standard forms a
support for the adjustable portions of the spparatus. The

Fig. 7.

polot of the hmb rests on a block keyed up by wedges, The
butt of the hub rests on a pivoted bar whose earriago Is ver
tieally adjustable on the standard by o lever and rod in the
roar. The mandrel bolt ¢lamps the plvoted Wb rost 1o o
bar on the Imck of the standnrd

Fig. 6 reprosents n machine for planing the sides of npokos
and bringing them o s uniform shape; the edge of the tonon

msy be tapered st the same oporation If desired.  The spoke

* Published in sumbers by Messes, Hurd & Houwghton, New York eity. 2

Fig. 2.

which at once dress that sido of the spoke and tenon; it isling the spoke, and a saw for cutting It off 1o the proper

length, at the samg
time that the tenon
s cut,

Fig. 8 is a
BPOKE-THROATING
MACHINE,

The throat of 4
spoke is the portion
of diminished thick.

then turned over, and the other side similarly dressed. On
drawing the spoke forward and releasing it from the stop,
the desired bevel is given to the edge of the tenon by means
of the cutters, the particular inclination being determined
by an adjustable angle gauge. :
SPOKE-TENONING MACHINES
are used for forming the tenons on the outerends of spokes.
In Fig. 6 the hub, having the spokes inserted, is placed on a
circular iron plate upon the workbench, and is held fast by
Fig. 4. Fig. 6.

adjustable clutches upon the head piece, a. The whole ap-
paratus is secured to the bench by a screw and nut and le-
ver, . Surrounding the screw is a collar, ¢, and in like man-
ner the bottom plate is surrounded by a collar, & From
these collars extend jointed adjustable arms, af, the middle
part of each of which is a right and left hand nut correspond-
ing to screws on the ends of the other joints. These arms
carry at their ends the brace guide, g, which has vertical ad-
Justment to suit different sized hubs by means of two screws
simultaneously operated by s hand wheel, and working in
the tubes, & A, which slide in the tubes, 4 In the end of
the brace guide is a nut, which is not threaded on its outer

Fig.

#ide, and tarns frealy in the guldeunlos hold by o set screw;
when this In made fast, the sorow shaft, &, foods In oither di-
rection, necording as the hund wheal, £, Is turned to theright
or left. The depth of tenon In gagod by o collar, m, ndjust
able ot any polnt on this whaft,  The tenons are formed by
0 hollow auger held by the birweo, #, the apparatus being
rotated around the fixed hub as o centor

The mackine shown in Fig. 7 s adapted for tenoning cab-

ness o ghort distance
from the hub, 1o
give a certain de- 11
gree of flexibility to L
the spoke. Ses the A
lower figure in the 3
illustration, wherejt *
is purposely slightly 1
exaggerated to show !
it the more clearly.
The machine is intended for shaping and smoothing the
throats or necks of spokes, preparatory to insertion in the
hubs. It has an iron frame. The cutter head revolves on
a steel shaft, running in self-oiling boxes, and can be so con-
structed as to make the throat of any desired shape. The
frame upon which the spoke to be throated rests is hinged on
a slide bar which passes back and forth overa guide, which,
in connection with the knives on the cutter head, regulates
the shape of the throat. The spoke is placed under a lever,
and held firmly while passing back and forth; ordinary
spokes can be throated on both sides by simply changing
the guard, which is accomplished by the hand lever on the
end of the machine. A

SPOKING MACHINE
is represented in Fig, 9, and is used for setting spokes in
the hub with a uniform dish. It has a fixed standard, A, and

Fig. 6.

a movable standard, C, carrying pillow blocks adjustable as
to height by means of screws, and s head, N, which may, to
vary its elevation, be hinged in either one of a series of
notches, P. The hub is laid with its ends resting in the pil-
low blocks, and clamped by the rod, J, which works into a
nut; and the spoke isadjusted to the required dish, and firm-
ly held, while being driven, by means of a gage block, Q,
operated by a cranked screw, R; while a hook and chain, U,
attached to a bevel-edged lever engaging one of the notches
in the mck T, hold it to the gage, and prevents its moving
too far in the opposite direction. Each spoke is successively
driven and the wheel removed, the head, N being turned on
its hinge.

i

Damp Walls,

Inet work as well us spokes, The two outter hoads, a b, aro

The walls of a building are liable to be charged with mois-
ture, 1, by wet rising in them from the damp earth: 2, by

8. Fig. 9.

rain falling upon the extorior of the walls; 8, by
the roofs or leaking guttors soaking into the tops of
Of theso evils, the first may bo provented by the constr
of dry arcas or air dralns, nud by the introduetion b
proof courses; the second, by Impervio on
by the use of hollow walla; and the third, by the
Jocting eaves with propor gutters, or, where o)
:ro :lnod by an upper damp courso. —Nofes on B
ruction -
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Thurston’s ma-
ruction of which s
Fig. 2, At F is the
‘lubricating material is to be placed
Journal is on the overhung extremity of a

carried in bearings, B I, on a standard,
d on o base plate, E E. The shaft is driven by
nuy desired speed.  Where desirable, o
placed at the rear end of the shaft to indi-
ber of revolutions.  Usually, the shaft is driven
a fixed speed, corresponding to the velocity of rubbing
! proximating that of journals on which it is pro-
‘posed to use the oil. In the inventor's practice, a standard
~speed of 750 feet per minute is adopted. The test journal,
F, is grasped by bearings of bronze, G G/, and with a pres-
~sure which is adjusted by the compression of a helical spring,
J. 'This spring is carefully regulated, and the total pressure
on the journal and the pressure per square inch are both
‘shown on the index plate. N N, by a pointer, M. Above the
journal is a thermometer, Q @, of which the bulb enters a
cavity in the top brass, and which indicates the rise in tem-

perature as Wear progresses,

The brasses, thermometer, and spring are carried in a
pendulum, H, to which the ball, I, is fitted; and weights are
nicely adjusted in such a manner that the maximum friction
of a dry but smooth bearing shall just swing it out into the
horizontal line. The stem, K K, of the screw, which com-
presses the spring, projects from the lower end of the pen-
dulum and can be turned by a wrench. A pointer, O,
traverses an arc, P P, and indicates the angle assumed by
the pendulum at any moment. This angle i8 very large with
great friction, and very small with good lubricating ma-
terials, This arc is carefully laid off in such divisions that
dividing the reading, by the pressure shown on the index,
N N/, gives the corresponding co-efficient of friction. The
machine can also be arranged to give the friction directly.

In practical use, o standard quantity of oil is placed on the
journal. The bearings are slipped on and set up to the pro-
posed pressure; the machine is started at the speed deter-
mined upon, and the observer notes the time, speed, pressure,
und temperature.  These observations are repeated and re-
corded at regular intfrvals, and cease when a rapid rise of
temperature to an objectionable or dangerous extent indicates
that the lubricant has become destroyed.

The machine is made by the mechanical laboratory of the
Stevens Institute of Technology, Hoboken, N. J., and by
Messra. Bailey & Co,, of Salford, near Manchester, England.
It Is adapted to the uses of makers of and dealers in lubricat-
Ing materials, and all classes of consumers of the same, Tt was
patented through the Scientific American Patent Agency.

—_—re

The American Rallway System.

The total length of the rilways in operation in the United
States on the 1st day of January, 1877, was seventy-six
thousund six hundred and forty miles, being an avernge of
one mile of rallwny for every six hundred inhabitants. The
ruflways nre os follows:

-

Mllos, Milos,
Alsbama........ 1,7 | Kentuoky ... ... 4 | Ohlo. . o 4,680
Alsnkn Oregony . ......

Pennsylvania. . . 5800
Rhode Inland. .. 12
Bouth Carolina. . 105
Colorsdo ,...... W0 | Michigan ... ... Tennessos . ... 1,688
Minnesota, . .... TOXMN . .ci vavees 3078
Dltﬂl 200 | Mississiopl... ., Utah... .. 2 b
Missourd . Vermont K0
Montann 0| Virginia 1,048
?oowh Nobroas 1,181 Wnnhmrlnn.
Novada . o TI| West Virginia,.. 870
Now Humpshire, (M2 | Wisconsin 2070
nllaom .. ... Now Jorsey ..,  1.0M | Wyoming ... .. oo
ndlan Territory 981 | New Mexico. .. ] —
O e i v e v 8,097 | Now York. .. ... bl Tota)..... .. 70,040
Kansas . ........ . B | North urolina.. 1,971
—— — - -
A New Fire Dotecting and Extingulshlog Apparatus
for Ships,

Mr. Daniel W, Howes, of East Donnis, Mass,, has patented
through the Belentific American Patont Agoney, November
14, 1876, o novel means both for dotecting and extinguishing
firos on shipboard, one and the same npparatus serving

both purposes. A system of perforated pipes is led through  anous operation; and even n the small quantities necessary for family use |

the Lold or other portlons of the vessel to be protected and
connected with a fan blower,  The latter communicates with
& receptacle for earbonlo neld gas.  Tu order to remove hot

Scientific American,
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tnelo v shut, so that the formor acts ns an exhoust,  If any
fire bo present in the hold, the smell of smoke In the nir
withdrawn, will announce the fact, If such s found to
be the case, communication with the carbonle acld gas
reservolr is opened and the air discharge of the blower closed,
50 that the latter then forces the gas through the pipes, whence
it rscapes at the perforations and so extingulshes the fire.

Recent Dmervican and Foreign Patents.

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED DUMPING DEVICE,

Willlam Willes, Salt Lake City, Utah Terr., assdgnor to himself snd Wm.
H. Rowe, of same place.—This invention was Mustrated under the nam2 of
the * Lightning Damper' on page 4 current volume, It Is an excellent and
strongly constructed device for Joading and unloading vessels and vehl-
cles with sabstances that may be damped without Injury; for dumping
mortar and rubble in bullding concrote walls, and for othior similar uscs.

IMPROVED RETONT FURNACE FOR STEAM DOILERS.

George K. Stevenson, Valparalso, Chill, —This Inventor proposes s new
furnace for bumning coal dust, which is made In the shape of a retort, of
firebrick, open at both ends, and provided with radial or inclined discharge
channels at the upper parts. Tals Is placed In position on the sapporting
walls, and is partly charged with a quanti'y of wood and coal, and lighted.
The apparatus by which the powdered fuel ls mtroduced Is then placed In
position and tho fucl fod to the furnace, after the coarse fuel is thoroughly
Igited by the blast from a blower nsed in connection therowith., The
powdered fuel Is then continually Introduced, care belng taken to remove
the ashes from beyond the mouth or inner end of the retort, which can be
done In a few minutes. The appamtus may be detached and replaced, and
the operation proceeded with, without a great o of P as
the firebrick retort retalns some of the heat from previous firing. The fuel
s sald to be completely consumed by the addition of alr injec od with the
same Into the retort, and thereby a high and uniform degree of temperature
be kept up, while the firo may be mnstantly interrapted without the loss of
large quantities of fuel, and also bo started again with great rapidity, so
as to facilitato the getting up of steam In bollers.

IMPROVED FORCE PUMP.

Chas, Houston McKechan, Texarkana, Ark.—The pamp consists of four
vertically-acting plungers, operated in pairs, alternately, by slotted reversely-
vibrated Jevers. The plungers force the water out of a valved receiving or
suction chamber into another, whence it passes Into the exit pipe.

IMPROVED ORE-ROASTING FURNACE.

Willlam K. Aldersley, Colusa, assignor to Abbott Quicksilver Mining
Compauy, Colusa, Cal.—A useful Invention for the reduction of quick-
silver ore, devised by an inventor well acquainted with the prctical neces-
w'thos of the Industry. The forming of adobes of fine dirt is dispensed with,
and the ore reduced by the application of heat, both to the top and bottom
of the ore, during its gradual passage through the furnace. The latter is
provided with double fireplaces, and a double inclmed roasting sole, along
!mmmhmm-mdm.-mwmmwmm
pit. A longitadinal partition divides the farnace into two sections, through
,wllebthlnhhvt.pu-hco«rlhtopnlhomﬂh‘m
chamber below the famace floor beats up the ore from below, We are in-
formed that the furnace has in peactical use proved oconomical both in
time and in foel.

IMPROVED BOAT-LAUNCHING APPARATUS,
James Strachan, Goderich, Ontario, Canada —In this device the boat
! davits are attached not directly to the ship out to horizontal portions which
| by rollers and guid thwartship ways. They are connected and
| secured laterally by diagooal braces. They may be d bodily inboard,

IMPROVED OROGAN ACTION.

Archibald N, Tanns, Marray, Tnd,—This Invention conssts of the ar-
mangemont of soveral seta of reeds tast are operated with or withoat stops,
| by different pressarm on the keys, a light pressure operating only the first sot
| of reeds, 8 heavier pressure the fir t and second sets, by sctoating a shorter
weries of pitman or push pins, and a st 11 heavier pressare, s still shorier series
of pins of the third set of reeds. In this way a change of the musie from
a noft tane to mediam or very loud tone, and, viee rersa, from a loud tone
to madlam and o very soft tone, may be sccomplished withont moving the
hands from the key board.

IMPROVED BALE TIE,

Boall Hompstead, Little Rock, Ark.—This improvement conzists In con-
strocting an open rectanzular frame with s hook upon one of its bars, which
hook is extended laterally to the bale band, and formed of one and the
same plece of metal with the frame.  One end of the band s passed throogh
the open rectangular fram: and bent around, while the other s slotted 10
recedve the hook,

IMPROVED SLATE PENCIL SHARPENER.

William 51, 8. Hennaman, Philadelphis, Pa.—There are fow sounds
more annoying to sensitive nerves than that produced by the sharpening
of a slate penell with a knife, In schools, where such pencils are con-
stantly required to be sharpened, the operation, besides making constant
noise, often Involves cat fingers of youn children, or else is the cause of
perpetual requests to the teacher for its performance. The present in-
vention suggests o simple little device which may essily be sttached to
every child’s desk. Tt consusts in a V-shaped file or rasp, made convex in
the airection of Its length, and provided with gradasted teeth, coarser at
the upper and outer edge of the V, where the greater portion of the cutting
| i done, and finer In the angie of the V, where the point of the pencil Is
| formed. The file fx convenizatly mounted in a block of wood.

—t -

NEW AGRICULTURAL INVENTIONS.

IMPROVED FENCE.

Orlando Cleaveland, Middlesex, N. Y.—The movable panels are supported
Detween short stakes which stand in pairs, those of each pair veing In-
clined towand each other at a right angle or thereabont. The heads of the
stakes arv bound together by wires, and the projeciing ends of the length-
wise boards of the panels lap past each cther and rest on the binding wires
between the stake heads; a wire brace is also applied for holding the fence
panels vertical and ngidly In place.

IMPROVED COMBINED WHEELBARROW AND CULTIVATOR.

John D. O'Callagh Ch 23, Tenn.—The tray and lege of the
| wheelbarrow are so constracted acd connected tog=ther that they may be
;redﬂywwfmmwkwwbnkd frame, whenever it s desired
to use & cultivating attachment, thus saving the cost of a frame for the
lIatter.

IMPROVED CORN-HIUSKING MACHINE.

John Lund, Bast Oxford, Ontario, assignor to David N, Moore and John
Henry, Beachville, Canada.—This is & very ingenious invention that will
doubtloss interest farmers, as it husks com very rapidly, whether on or off
"tbo stalk. The mechanism consists of a vertically-reciprocating knife,

operated by treadie, that cuts off the esr from the stalk, while an ejector,

passing down with the knife, releases, by a lever and pawl armangement, o

spiral governing spring, and throws out the car. The release of the trvadle

carries the knife up, and draws the cjector back In position to allow jts

Jocking pawl to drop into place until the knife descends again for cutting.
IMPROVED CHURN,

Friend Murdock, Centreton, 0.—The new feature in this cham lies In
the shaft of {ts rotary dasher which, provided with flanged sleeve In com-

| #0 tha . passengers can casily step into the boat from the deck. The davi
are moved outboard and the boat is lowered in the nsual way.

TMPROVED TALLOW CUP.

Devore Parmer, Fort Madison, Town, assignor to Hugh McConn, of same
place.—An excellent invention which will doubtless prove of great con-
] venlence to millers. The cap In which the tallow s placed also receives
| tho spindle, When the latter bocomes heated the tallow of course melts
and runs down into the bush, Friction is thus relieved, the spindle cools
and the melting ceases, and this operation Is repeated as often as the heat-
ing occurs, The action Is therefore entirely antomatie, The cup Is ap-
| plicable to vertical shafts of various descriptions, and s effective in pre-
venting heating snd the accumulation of dost.

IMPROVED WINDMILL,

Charles B. Post, New London, O.—This embodies a now and slmple con-
struction of the governing mechunism which renders the windmill self-
regulating under any wind pressure, There s an Ingenious comblnation
| of regulated levers which as tho wheel revolves with Inercased velocity
. turn the yanos o as to expose loss surface to the wind. Tho vanos have a
| twisted or winding surface. This scems to be a device well caloulated to
add to the efMciency of perhaps the cheapest motor a farmer can use,

e e

NEW HOUSEHOLD INVENTIONS,

IMPROVED SAD IRON.

Salathiel C. Fancher and Willlam W, Judson, Kansas Clty, Mo, ~In this
Improved rovorsible and self-heating sad Iron there are novel moans where-

! hy the fow of aleohol from tho lamp to the burner I8 regulated, and & new |

and valoable feature Issupplied in o tube that extends from a polnt near the
top of the lamp to the Interior of the sad iron, mnning along the wick tube
to the burner, where the gas generated in the lamp by the heat of the fron
Is consumed as fast as generated,

IMPFROVED LAMYP EXTINGUISIHER,

| Martin P. Flanders, Au Sable Works, N. Y.—A usoful safgty ap-
pllance for lamps so constructed that the leverage exertod by a
allding welght and wire frome on o cap swings thoe same over the

wiok tube, and extingulshes thoreby the flame without belug obstrocted by
pticky conl and oll particles, as I frequently the caso with the common
wliding extingulshiog tubes In use,

! IMIPPROVED FLY FANS,

Samuel W, Mills, Kingsville, Mo.This is an Ingenlous armngoment of
fans seeured to a vertieal shaft which rises from the conter, say of a din.
ing ‘able. By means of & vory simple treadle and palloy mechanism some
one sitting st the table can canse the shaft and faos to rotate and so drive
fles from the dishes,

IMPROVED DOUGIHE KNEADER,

Bara Staples, Rocheator, N. IL 1t s well known that nothing s w0 os
pential to the production ofgood Hght bread as thorough kneading, When
Jarge batches of dough are to be warked, this bocomes sn excoedingly ar

the work Is by no means light, The present Inventor therefore merits the
thanks of bakers and b keepers for an ing machine for kneading
the dough In a thorough manner, By turning a roller (o one direetion, and
then In an opposite direetion, & moulding board 1s carried forwund and

bination with & latch for retaining the crank in place. The genemal con-
struction embodies many other useful improvements, notadly a spoat
throagh which hot or cold water may be introduced for tempering the
cream. Provision is also made for & thermometer by which the tempers-
ture of the contents can always be observed.

IMPROVED AUTOMATIC GATE,

William Naim, Monterey, IIl.—This Is an Ingeniously constructed gate,
which can be opened and closed by the occupant of a carriage without re-
quiring his moving from his seat. A weight on the side to which the
passerby comes s mised by a cord, then the lateh is lifted by a cond, when
the weight on the opposite side of the gate swings It open, After passing
through, the weight which opened the gate is raised, which allows the
other weight to close it.

IMPROVED HARVESTER.

James D, Winans and Gllbert Vanduson, Sycamore, TlL—An endloss
chaln of cuttors work in o recess in a cutter bar, and tn the forward part of
the platform, and tho latter is 0 pivoted In arms that when mised and
lowerod the necessary gear wheols always remain engaged. Now dovices
are provided to catoh the grin and rake it from the platform. The inven.
tion us & whole embodies many valuable novelties In construction which
© 11t to the o ination of all agricalturists,

-, --—
NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED WAGON GEARING.

| Tovi W, Froderick, Hall, Ind.—The now foatmres in this invention
are, first, & braco that passes along the top of the reach, and lia war
end s slotted to recelve the rear kingbolt. The bhrake bar attached
W the brace rests upon a plate sccured to the forwand part of the
rear hounds, and has books fastenesd to If, which hook wupon (ho
| ends of the sald plate.  The brce plate and books keop the brake
! bar always parallol with the rear axle, and thus fn posdtion to apply
the bruke shoes to the wheels, To (he rear slde of the beake bar
In pivoted a rod which controls the brake mechantsm. The Invention has
for lta objeet to render the gearing stronger, froor In movement, and o
fully under the control of the wam,

IMPROVED KEWHR THRAY,

Frodorick I, Wolls, Montral, Quober, Oanada.—~This nvention soggests
a slmple and Ingentous devieo for proventing the escape of sewer gus with.
out obetructing the Gow of surface waler, 1t consiats of & conleal or fun.
nel shaped tabe, that i supported on & top ring, and provided at the lower
ond with a eup shaped and welghted trap, ‘The latter extends by an annu.
Iar lange around the lower cad of the cone, to senl the same untll It s
| foreed opon by the welght of the colleeting water. The whole appamtns I
oaslly romovable to afford nocess to the sewer; and the eonleal shape of the
tube provouts its ruplure In case of the freoxing of the contests,

IMPROVED LEVER PAWL AND HATOHET POR WAUON
BRAKES, BTO,

James K. Robinson, Shawnes Mound, Mo.—~This s an Ingenlous devies
s conatructed that when pressure (s applied to fores the lover forward the
pawl slides over the teeth of the michet bar and enguges another tooth,
Thus the brake ls applied with & dogroe of forve cormmponding to the

ulr or dangerous gnsen produced In the process of 8pon- | yeek smoltanconsly benoa'h 1t, whils & top roller with eccentrle eams  prossure on the handle; but the pawl Is rdeased from such R—

funeous combustion, connection betwoen fun und gas recep- | serves to regulate the pr

of the kneading roller on the dough,

| whon the bandle bs prossed baokwanl,
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only half as powerful,

Patent right for sale of » new and useful Shoo Scol-
lopling Maching. Address 3¥. Manloy, Rochester, ¥. Y.
Sot of Mechanical Curves, as {llustrated In Scl, Am,
Supplement, No. 10, mailed on recelpt of .35, by Keufel

& Esser, Now York,

Pat. Ropts. & Scl. Am., cheap, Box 133, Ipswich, Mass,
How to lay out the teeth of Gear Wheels, prico B0 cts.

Adiress B Lyman, C. B, Now Ilaven, Coun.

Hyatt & Co.'s Varnishos and Japans, as to price, color,
purity, and dambllity, are cheap by comparison thian any
othors extant. 266 Grand st., X. Y. Fuctory, Newark,

N.J. Sond for circular and descriptive price lst.

W purchaso or introduce, on a roasonablo royalty,
somo good, useful articlo, Address, with description

and fall particalars, A. E. Lowison, Boston, Mass.

the ends; it Is of cast {ron, 4 feot long by 111§ Inches in

per square [nch.

Rankine's expression for
pounds per stroko is: 12,000 < clreumtorenco of holex
thickuness of plate)®.

(4) E. J. D, asks: How many Ibe weight,
dropping 25 feet, will work three lift and force pumps,
the pumps making 40 strokes per minuto oach, and rals-
fng water 00 feot, being each § Inches diamoter of barrel
with & feet stroke? How long would it take the welght

Yacht and Stationary Engioes, 20 0L P. Thebest |\ 5oonir A, The question s mther indefinite; but

for the price. N. W. Twiss, Now Haven, Coun.

Lightalng Screw Plstes, A perfect thread at one cut
adjustable for wear. Frasse & Co., @ Chatham St., N.Y.

Wire Needle Polater, W, Crabbd, Newark, N. J.

Send for cireular of Brass Hydrulle Engine for blow-
ing organs. Hilbourne L. Roosevell, Church Organs,

Now York.
Power & Foot Presses, Fermacate Co,, Bridgeton, N. J.

Superior Lace Leather, all sizes, cheap. Hooks and |

Couplings for fiat and round Belts, Send for eatalogue.
C. W. Arniy, 148 North 34 St,, Philadelphia, Ps.

¥, O, Bosch & Co.,, makers of the Tom Thumb Telo

1f you will specify your meaning more plainly, we will
endeayor to manswer you, It might be well to send a
sketch of your device,

(3) E. J. W. asks: 1. How can I find the
height and diameter of o smoke stack fora horizontal
boller? A. Makeit with cross section equal to about |
of the grate eurface. 2 Should a boller sot In brick
| have a larger smoke stack (han one not set in brick? A.
1t is not necessary, other things being equal.

(0) ©. H. nsks: Please tell me if it is advis-

able to uee n cross pipo on a double-acting water mm,

gmaph and othor electrical machines have removed 10 80 | gror the ram to the head? A, We would be glad to re-

Water &, N. Y.

For Best Presses, Dies, and Fralt Can Tools, Blis &
Willlams, cor. of Plymouth and Jay Sts,, Brooklyn, N.Y.

Water, Gas, and Steam Pipe, Wrought Iron, Send for
prices. Balley, Farrell & Co., Pittsburgh, Pa.

Diamond Tools—J. Dickinson, 61 Nassan 8t N. Y,

* Hydraalic Presses and Jacks, new and second hand.
latbes snd Machinery for Polishing and Bufiing metals,
E. Lyon, £0 Grand St,, N, Y.

Solld Emery Valcanite Wheels—The Solid Original
Emery Wheel —other kinds imitations and inferfor,
Caution —Our name Issiamped In full on all our best
Standand Delting, Packing, and Hose. Buy that only.
The best is the cheapest, Now York Belting and Pack-
ing Company, i and 35 Park Row, New York.

Steel Castings from one Ib. to five thousand [bs. In.
valuablo for strength and durabllity. Circulars froo.
Plttaburgh Steel Casting Co.. Pittsburgh, Pa.

M. Shaw, Manufscturer of Insulated Wire for galvanie
and telegraph purposes, &e., 20 W. 2ith §t., N, Y,

Shingle, Heading, and Stave Machine, Soe advertise-
ment of Trevor & Co., Lockport, N. Y.

For Solid Wronght iron Besms, efc., soc sdvertise-
ment. Address Union Iron Mills, Pittsdurgh, Pa., for
Nthograph, ete. i

Malleadle Iron, &c, Japanning, Tinning, Galvaniring.
Welles Specialty Works, Chileago, Il

See Boalt's Paneling, Moolding, and Dovetalling Ma-
chlne at Centennial, B. 835, Send for pamphlet and
sample of work. B. C. Mach'y Co.. Battle Creok, Mich,

Wanted—Novel and practical invention, by a reliable
house, for manufacturing. Address Post OMoo, Box 2,
Chlllicothe, Ollo.

Chester Steel Castings Co. make castings twice sa
strong as malleable fron castings, at about the same
price. See their advertisement on page &3,

p N

P. M. 8. will find an article on windmills
onp. 841, vol. 2 —G. M. F. will find a description of &
Rbzmkor® coll on p. 219, vol, 2.—J. G, A. will find di-
rections for biziag rifie barrels on p. 123, vol. 31.—C. A,

Articies in Light Metal Work, Flae Castings in Bras, |

| celvea sketeh and description of the present or proposed
{nmu:mml;mdiryou send one, we shall be better
able toadvise you.

(7) 8. 8. asks: In the case of pulleys with
curved arms, is the strength of tho arms at all affected
by the direction in which the palley is made to revolve!
| A. We do not think the difference is of much impor-
tance.

diameter, with 5 feet bead, on a9 foot overshot water
| wheel, what amount of power will I get? A. Witha
well constructed wheel, you might obtain | of a horse
power.

| (@ R.P.D. asks: Is there any difference

in the obstruction of the flow of the water, between | ning at 150 revolutions per minate? A, About 1-horse | sttempt using the cans again for frits or ves
the same rock in the same race (the depth of wa- [ power. 2, What size boller, horizontal and sct in brick, | without first having retinned them, which is not impe
ter belng the same in both cases) belng placed at right | would It require? A. Make one 18 to 20 inches in diame- | ticable, 3

angles, or at an angle of ray 45°, with thobottom of the
mece? A, As we understand the question, we think
there would be no difference.

(10) J, H. asks: How large a volume of wa- | of steam bolers: 84,000 Ibs, per square inch is the ten- | other methods ! A. Use gennlne s
ter can a 10 horse engine raise to the height of 150 feet? | sile strength of boiler iron ; the rule for % inch plates | tar) and spirits of wine. After the
How large a continnous round stream would that vol- | is to divide 4,250 by the diameter of the boiler in inches, | ter allow to stand some time before msing.
ume make if not subjocted to pressure? A. It will de- | The quotient is the working pressure, being one sixth of | suitable strength for neing, and give as
pend upon the size of the pipe, which can belarge of | the bursting pressare. And it says that the rale for 34 | requisite for your purpose.
| small, and the columns of water will still be solid; but | inch plate is to divide 5666' by the diameter of the boil-

the volume discharged in a given time will vary because
different amounts of power will be expended in over-
coming the friction of the pipe.

(11) T. T. E. asks: Who was the maker of
the firet steam locomotive in the United States ¥ What
was the man's name whoran it, and where did the trinl
trip take placo * A, The fimt locomotive that ran in
this country was boilt at Stourbridge, England, by Mr.
Homatio Allen, and was Imported for the Delawaro and
Hudson Raflroad. This was in the year 1829,

(12) W. W. B. asks: Is there anything that
Ican do to the glass in my show windows to prevent
dampness freezing thereon? A, The remedy is to keep
the air inside the store dry, so that there shall be no
molstare to form ice crystals on the windows.

(18) J. A. W. asks: What is the proper
number of the wire used for winding the magoet for the

M. will find on p. 3%, vol. 34, m,ﬂm“?mdﬂlﬂ'dh the ScsToro Axzmcax Scrrie.
electric machine.—C. B. P. will find oo p. 218, vol. 31, ). | 0T Of May 6, 15761 What is the proper sizo for the

rections for drilling glase.—O. 0. 0. will find something | ™4S0e4? A. Engines of this kind can be made of vasi-

on violiss on p. 75, vol. 3—H. E W.'s query as to
Nghtning rods was snewered on p, 46, vol. 2% —H. N, T.
& Co. will find a recipe for tinuing brass by the boiling

ous sizes; & small one with cores aboat an Inch and a
half long, and wornd with about 200 feet of copper wire,
will work well with one or two cells of battery of low

process cn p. 10, vol. M—A. C. G. will find an anewer | T IAADCE.

0 his query ss to electromagnets on p, 4, vol. 36.—G. |
8, will find directions for nickel plating on p. 25, vol,

| (14) E. A, S. says: A friend and T want to
put up a short telegraph line, Wil It work without a

8.7, B. D. will find directions for making copying Ink | relay Instrument? If so, how many 4 gallon cells of
on p, ¥, vol. 8. For copying without & press, mlh-‘lbe('dhudblw.vytlllllukeu ench ond? To work
Gencription of (he manifold process, on p. 154, vol, 30, without the relay, how many feet of No, 22 Insulated
€, M. will find directions for making soft soap on p, 59, copper wire will It noed around each core of the eleetro-

vol. 31—P. M. will 8nd & description of the calord

on- | magnets of the sounder? Wil it work with groand clr.
Fiseonp, 6, vol. 3L—H. P. will find directions for cult, or woold It be best to use donble -

wire? I wo use

bullding sn fechonse on p. 31, vol 81O, T, §L will the ground circalt, how large an lron plato shall we

find an articie on working In compressed alr on p. 48, bury? Wil eliver do, Inetead of platinnm,

for tips on

vol. 3O, 8, can waterproof bis leather hoots by fol- | the sending key? A. It Is difficalt o answer your gues-

lowing! the directions on p 155, vol. 3.-C, A,
find & formuls for the proportions of & safety valve on §
¥, vol. 9. —B. T, will find directions for

D, will | tions definitely, as they am In themselvos Indefinite, | can soften the metal safclently, by the ald of » blow-

). | From six to ten cells in all will work a line of about a

ealvanizing | mile length without a relay, tho sounders having 450 or

feon 06 p. 346, vol. 31—J.T. M. will find » method of | 50 feet of No. 2 copper wire each. The ground cle.

calenlatiog the power of & wind wheel on p, 241, vol, 3.

. F. will fi

| enit should not he used for very short lnos, Hilver 1s

nd an clabomte srticle on the power of | not & good sadwtitate for platinum eontacts,

small steam engines on p. 33, vol. 8-, JL L. will find |

areeipe for French polsh on p. 11, vol. . -B. M. K

(15) A, 8,.—Use alittle litharge in your ink.

will find & description of the gyromeope on p. 91, vol. 57, The bumishers used in finishing plated goods are of va.
~W, W, will find direetlons for making rubber hand  rious forms; some of them are used In the lathe, They
Mampe on p. 185, yol. 31, To cost [ron with copper, see  Are nmnally made of hard, polished stool or hlood

P vl 3R &A will fnd on p. 6, vol. 22, & re-

cipe for marine gloe that will anwwer he purpose of »

whterproof eemont for Jabele.—W, 8, ean fireproof his with acidt A, Digost the bonos for some time (n wirm,

shingles by following the directions on p. 9%, o), 84,

strong hydrochlorlo aeld.

9.0, R will find » pecipe for & deplintory on p, 196, yol, D% purpose? A, No. Hydrochlorlo acld s best. &

MA B H. will find somethiing valosbie on the nature What sart of vats are used? A, Largo vessols of stome-
of slectricity on pp. 196, 2, vol, 851, D, V. wil) find  *88 0 porcelaindined fron sre Dest. d. How much | arises, then apply 8 lighted paper stuck In o cleft atick;

8 recipe for & shaon polish om p. T, vl .0, T acid s mequired to disolve & ton welght of bones? A

UM, B JAMI W.P.C. R S0 0y, Theamount of miners! salta contalned tn booes varies | 10 burn 11 1t ean be drawn o

L into strings Inch
LALBNEC, end others, who sk 9 to . 1o some extent with the age of (e sulimal from which | Jong, Add 1 1b, rosin for each quart of dmxlh.
£ books on industrial and sclentife sodjoets, shontq DY WETe obtalned, the younger hones contaln the | dry brown sosp cut into slices; put the IM;. in can.
A4 the booksellers who sdvertiss fu onur columne, smaller proportion.  The average amount of Inorganic tlously, aa the water In lhcmp“;mm
eonstituenta of the bones of cattls fa from 40 to 70 por | ton, plgment,

eent, (he prineipal part of which conslats of tribeate | Vermilion, red lead, entm enetian
Phosphate of lime.  In practicn, W will be found it & | snd the h‘.- mlll' nlhx"m& Ghd':

all of whom are trastworthy firmes, for catalogues.
(M H. L. W. aska: What Is the size of 1

-.nrtndmlhuhuubhﬂdnvtu & pals of Wil

he
weight of seid equal to that of the bones s needed.

stones 4 feot 4 inches in dismetor and a bolt reel 18 foet
long? A, 1f you wish to work the mili op to fall caps-
elty, you will need an engine of from 40 to 80 indicated | ymildow?
horwe power; bot you can do falr work with an enginn | in » bath of ammonia water.

@ B. H. asks: What pressure will my
Doller stand? It s § inch thick in the body, and 3{ In
- | glyeerin, not oll.
ternal dlamotor. A. Working pressure, about 100 Iba,

@) J. P. L asks: How can 1 caleulato the

power roquired to punch sheot motal? A, FProfessor
ki 7 the work In foot

(10) P. F. noks: 1. How can T dimsolve hones

2 In sulphurio acld host for

T ————

[ (17) J. B. asks: What Is
tion for ng canvas duck ar cotton cloth to prevent
A. Soak it In a strong alum solution and then
Waah it well afterward

| with plenty of water.
(18) J. V. B. nsks: What oil is the best to
soften Nehographic rollers A, Cover tho rollers with

Would a conting of liquid glass sdbere to polished
soel ! A, Yes,

(19) A. F. asks: How are hairping var-
nished A, The yarnish consists of gum copal or ani.
mo with fine ivory black, turpentine, and s littlo bolled
ofl. The coating Is applied by dipping the smooth pink
fn a very thin solution of the aocove, and drying at as
high o tomperature ax tio varnish will bear without In-
Jury. This treatment Is ropeated.

(20) M. G. P. asks: Are not meerschanm
plpes, after thoy have boon used a time, subjocted to
some process to bring out the color ¥ A, Noj but they
are sometimes artificlally colored with snnatto and to-
bacco of),

21) W. M. says: I have discovered a new
or partly new method of case hardening: Heat the cast
metal to a white heat, then feed the part to be hardened
with prussiate of potash, pulverized, until the metal |
comes to a low red; then dip the metal in muriatic acid.
This Is a quick and relisble process.

(22) J. L. L asks: 1. Is it practicable to in-
creaso the steaming capacity of a small portable
engine by a smaller upright tubular boller sus-
pended in the smoke chamber in such manner that
the heated gases shall surround a part of the
suxilinry boiler and also pass up through {ts tubes,
the feed water to be supplied by the pump at the cross. |
head firet to the suxiliary boller, and thence pass by a |
pipe Inserted in ito shell at the height of its proper water
line, to tho main boller? Steam ix to be also taken by a
plpe from the top of the auxillary boller to the steam ;
dome of the main boiler. A. This arrangement may an- |
swer, if the products of combustion leave the boilerat a |
very high temperatare, 2. How can I bum coal dust in !

() C. B. H. asks: With a pipe 2} inches in |  small portable engine? A. The general {dea is o in- | subsequently with rouge or tripall powder,

crease the draft, and prevent the coal dust from forming
Into large masses o a8 to choke up the alr spaces.

(23) G. T. asks: 1. What power can be ob-
tained from & small engine, the cylinder of which is 2x6
inches stroke, with steam at 00 or 70 Ibs, pressure, run-

ter, and 8 feet high.

(24) T. K. says: In a work on engineering,
this rule is laid down for finding the working pressure

er in inches, and the quotient is the working

the tensile strength by 8, and the figures In the latter
rule by dividing the tensile strength by, What I
want to know is, by what rule are these divisors, 8 and
0, obtained ¥ A. These numbers are assumod, it boing
congldered advisable to allow a largo margin on the safe
side in proportioning bollers,

(25) A. W. 8. asks: Where can I find the
method for working out the tranalt of Mercury of 18752
A. In the Noutical Almanac, published by the Bureau of
Navigation, Washington, D, C., the figures are published
three years in advance for the purpose of ships which
are taking Jong voyages,

(26) G. H. W. asks : Can egg or blood al-
bumen be preserved for several months ¢ A. Yes. Dry
it perfectly by allowing to stand In a close vessel over
pumicestore moistened with ofl of vitriol,

making infusible brick ¥ A, The dried sand from the
sea shore, or calcined and ground quartz rock (which Is
pure silicic acld) will answer,

(28) M. D. K. says: I have a safe with
two vaults inside, and a combination Jock on each. One
of them fs now locked, and the combination lost, I
wish to get it open, but see no way but to drill a hole on
a line opposite to the holes that are in the tumbler
wheels, #o thata wire can bo Inserted to change the
| combloation. The place where T want to drdll I 914
| Inches thick and of chrome steel, #0 hard that no steel
drill will have any effect on it.  Can I use a dlamond
(ddll Y AL The bost forma of diamond drills are patent-
od, and you will probably find it cheaper and more satis-
factory to obtaln one, with full directions for use, from
A manufactorer. It Is quite lkely, howevor, that you

pipe, to penctrate It with an ordinary drlll. 1t may be
remarked, In addition, that combination Jocks can fro-
quently be picked without great tronble by oxperts; and,
1lfyone-nlm-uun-roawnml In this manner, it will
probably be more satisfactory than elther of the others,

(20) J. E. F. says: In answer to G. W. R.,
yousay: “Use 10 to 18 Ibe, sulphurie scld to 100 e,
tallow, to separato the stearin from the oleln? Is the
oleln, thus seporated, nsed for butter prrposesy 1f not,
what Is the proportion of neld to 100 1he, tallow? A,
Thin method is not employod In the msnufactire of but-
tor from suet,  Boo p, 897, vol, A5,

0) J. R. €, sks: Plesse publish a recipo
for printens’ red ok A, Dol linsend ofl il smoke

| and thien remove the pot from the fire, allowing the ofl

Then grind wp the ofl with suficient

| & stone with a muller,

n good prepara- |

pressure. | o
I1ind that the figures in the firstrule are got by dividing

(31) C. P, B. nsks: If a ball be fired f;
gun resting on the ground In a perpendienlar
will that ball have sequired the ssme g
mentam in jts descent when It resches & m
| from the muzzlo of the gun that It had fn s

when it was at the same polot f And will j¢ 4
far into a plece of wood In It deseent, WD“'
|tho muzzle of the gun, an it wonld have

In its ascent had the ball strock the wood a8 (he e
distance from the muzzie of the gun ? "”3“'
vacuum it would. i 3

(32) M. L. F. says: I have n water tank Ja
Inches in diameter and 3 feet high, How many Iy,
woight will It require to force tho water 50 feot hieh
| through a 3¢ inch pipe ! A. It will depend upon the ve.
Jocity. Tt will take a weight of sbout mh“‘“'—_
sustain the column of water in the pipe; “bﬁil'
creasing the weight, the water will be foreed out,

(33) J. K. asks: How much power (rtedgs
horse power inasteam engine) can "‘l’"ﬂn.mﬁ‘ =~
ed weight weighing 5 tons and falling 6 tmnm'
A. Your figures give 00232 of lbﬂum,.ﬁ‘ '

(34) J. H., Jr., asks: What is o safe work.
ing steam pressure per squaze Inch for an upright b oy
30 inches in diameter, by 6 feet high, with twenty 3 iseh
flues, 4 feet long, made of 316 inch Iron? A. From :
to 60 Tos. BR—a

(35) E. J. B. asks: What is tho chemical
symbol for attar of rosea? A. It conslets of two com
pounds, one of which has but little odor. It is polymerie.
with oleflant gas, but its composition Is not securstels
known. Miller gives it ns (C H,) #, @ bolng the unkne
constituent, 1

(86) H. H. B., Jr., says: I have made
eral small models of sheet brass and cast bras; snd
fnishing T use a dipping bath of nitric acld, which
leaves a beautiful finish on sheet brass and bras wire,
but the castings turn a dirty, coppery black color, How
can I remedy this ¥ A. Tho rolled brass usually con-
tains a larger percentage of zine (yellow brass); besides
its surface Is denser and more uniform than that of ¢

brass. Use more dilute acid, snd tooch ftup s litle

- A0

rusty. What solution can I eteep them in
rust, so that they can be used again? A
of dilute oll of vitriol, We do not think

(88) C. M. M. Co. says: We trie
acid with glue for covering silver on
not work to our satisfaction. Please

firet thing to be done in o case of thiskind wl
lic acid, which is one of the most powerful d
mum:ﬂ.nﬁm-mm
is to investigate the room rround!
cover the cause. It aust be remembered
tants at the best but palliatives of the
generated faster than its caficity for injun
by any disinfectant, however powerful.

(27) J. R. asks: Where can I get silica for | of the most persistent

e
to it is not the n tich §
bat that its odor is #o penetrating ¢
unendurable. BOMI”
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wanufacture good guopowder on a small scale,and Jta | (71) A. D. asks: 1 An upright tubular
manufacture is attended with some danger, bofler (s 9 feet high and 40 [nches o dinmeter, with 190

1. 1 It safe to use cocculus mdicus for catching fish, and | (uhes. 9 inches in dismeter and 6 feet long, with 3 feet
aro the fish ko canght polsonous? 1 have seen boys use | hegting surface in grate and firebox. Firebox s 32
1t (bralstog the berries and mixing them with flour paste); | fnohes In diameter, How many cablo foet of water
and after gutting the flah they sed them to the Chinese. | would a bollor of this slze evaporaie In one hour, pross-
A. The berries do contaln pob flaide, sud #bould | ure befng 100 fow. to Inch? A. Between 7 and 8, with &

() J. L A. says: Is thero known

and best mode of testing bollers? AL Fll the boiler with
water, load tho safoty valve to the desired pressure, and

(47) P. W. 8. says: I have o tank or cis-
tern holding about 0 barrels coal tar, What Is the best
manner to get it out, as the cold weather prevents dip-
ping it out? A. If it becomes too thick to be taken out
with a dipper, it is scarcoly probable that an ordinary
pump can be used. You might employ some form of

steam cjoctor in which the steam wounld first soften the

tar, and then force it out; or a steam pipe might bo In-
troduced into the tank, and when the tar was softened it
could be dipped out.

(48) J. J. S., and others: The specific heat of
‘water is found to be higher than that of any other sub-
stance, and for this reason is taken asunity, If we take
1 oz, water at 174° Fah,, and 1 oz. ice at 32 Fah., and put
them together, we shall have, when the ice has melted, 2
~ozs, of water at 32°, The ounce of watcr has therefore

-parted with 142° of its heat in meliing the ice, which

‘heat is sald to have become latent, Water, at the nor-
mal atmospheric pressure, bolls at 212* Fah,, which is
its maximum of temperature. Here again this apparently
snomalous phenomenon occurs.  When the temperature
of tho water reaches 212, it bocomes stationary; and
further addition of heat s absorbed In converting the
wator Into steam, which has tho exact temperaturo of
the water which produced it. Hero also has heat been
rendered latent, with an accompanying change {n form
of the water, As from ico to water, lkewise from
water to steam: or from solid to liquid, from liquid to
gascous. On condonsation of the steam and recon-
gelation of the water, the exact amount of heat absorbed
or rendered Iatent s glven out. A certaln welght of
steam condensed at 212 gives out 950 of latent heat, In
1ta descent from 212° to 82, It givea out 180* sensible
heat, and again in its recongelation It restoros 142° of
latent hoat, amoanting together to 1,479, Pressure in- |
fluencos the bolling polut of water, and for that reason
waler may, by the upplication of adequate pressure, bo
heated #0 as to melt lead. Likewlseo, as the pressure do-
creases, the boiling polnt Is lowered. At the hospital of
St. Bernard, In the Swiss Alps, which Is 8,400 feet above
the sea, water holls at 184 Fuh,

(49) J. M. L. says: Please toll me the heat
method of cotton seed ollt A The best
method [s to treat with sulphuric acld, and afterwards
with steam, as follows: The agitator Is constructed of
wood, lined with lead. After introducing, say 500 gal.
lons oll, the sgitator Is set In motion, and 26 Ibs. oll of
vitrlol are added by means of a perforated leaden
trough, #o as to spread It as s shower over the whole
surface of the oil. The time employed in the addition of
the acld should not be loss than 30 minates, and the agl-
tation should be continned for 8 hours, It is then al-
allowed to stand for 10 hours, the scld drmwn off, und
the ofl pumped (nto s steaming tank of lron. It should
then be steamed for 8 hours with 34 fnch steam plpe, at
20 Ibw, pressure. Allow to stand for 50 hours, drw off
water, and pumped Into recelving tanks (of wood lined
with lead). A competent carpenter should be able to
construct the upparatus,  The lesd lining should of
course be burned, not soldered.

(50) 8. E. E. asks: Please find enclosed
same powder called porous sflics, for polishing metals,
ete, Can this be made artificlally ¥ A. A slmflar article may
be propared by treating a strong solution of water glass
(sllleato of noda) with o smsl)l quantity of strong oll of
vitrlol. If the solution has been sufticlently strong, after
standing a few hours {u a warm place It will completely
gelatinize, Wash this well with cold water, decant or
flitor off the washwater from the gelatinous silica (hy-
dratod iliclo acid), place the latter In a suitablo vessel,
and dry over a good fire.  Soe also articles on pp. 20 and
20, vol, 85,

(61) J. Mcl. asks: 1. What is the most simple
process of converting chloride of calelum Into chloride
of lime (bloaching powder)? A, This is not feasible,
Hypoehlorite of lme (ehloride of Hme, bleaching powder)
s commarclally prepared by exposing slightly mofst
slaked lme to an atmosphere of chlorine gas, which ab.
sarbe it largely. 2 Ix not muriates of lme the same
sabetarico ua chiloride of calelum? A, They aro differ.

Use crude cavutchouc. The ether referred to In the
recipe was what is commonly known as sulphuric ether
or common other,

(55) T. H. K. asks: What can be done with
copal varnish when it gets thick and candied? Can it be
thinned, so that It can bo used? A. It will bo necessary

!mmmwnm In many cases,
1t Is adwisablo to add a little raw ofl to the fused varnish
before introducing the turpentine.

(56) D. P. W. says: In ScerLEmesT No. 10
 Ia given a description of a small electric locomotive. Can
ono be made to ran with Leclauché battery of 4 small
cells? 1If so, please give about the size to make the
different parts of the locomotive. A. The Leclanché
battery is not suitable for such work. See answer to G.
U. 8. on this page.

(57) G. U. 8. says: I wish to construct an
electric locomotive the same as described in the Screx-
TONe AMERICAN SurrLexext, No. 19. Of what size
| should the magnets and cores be, and with what size
| and quantity of wire should they be wrapped to give the
largost possible powers with & slx cell Grove battery?
A. Use about 230 feet of No. 18 copper wire for the four
helices and make the cores aboat 134 Inches long.

(58) A. B, L. asks: 1, How many and what
slzo cells will bo necessary to produce an electrie light
sufficiently powerful for the electric light misroscope?
A. Fifty half gallon cells will answer well. 2. What
form of battery will be the best? A. Grove or Bunsen.
3. What will be the approximate cost for running the
same, per hour? A. Probably about 50 or 60 cents. 4.
What should bo the diameter, shape, snd focus of the
lenses composing the condenser? A. Doublo convex and

1ot bo used for any such purpose. 2. Is it lawful? A, We
Ao not aware that there s any law to this effect.

(61) F. H. asks: About how strong a solution
of blchromate of potash woold you use in mixing In.
dian Ink for drawing parposes, by the method given on
page 9, vol, 351 A. Reduce a small quantity of the bl
chromate to powder and dissolve In a lsmited quantity of

yond what is taken up by the water. When the solation
has cooled, pour it off from the residue, and bottle,
When required for use, dilute the solution with about
one thind its volame of water, and it is ready for use.

(02) W. K. D. says: Inreply to A. L. C.,
who asks how 1o protect Jead pipe lald In the ground,
from frost: Do not under any circumstances use saw-
| dust to fill in around the pipe if you can dig a ditch only
' 2 foet doep.  Unless you can get this pipe below the frost,
! sawdust will be utterly useless. If you can dig 8 feet
doop, and A1l in hard with dry coal calm, you will find
your object attained. If you can get but 2 feet below
the surface, the only sure way would be to make a bax,
say 1 foot square, the whole length of the pipe, and il
in with dry culm, laying the pipe In the center. Make
three sides of the box first, 8l half with culm, lay the
pipe, then 1l full with calm, and nail top board on. 1If
you have plenty of culm, fill a few Inches over the box
before throwing in the dirt.

(63) W. N. asks: How can I refine petroleum
to convert it into kerosene oil? A. Crude petrolenm is
first washed by agitation with water, then with salpharic
acid (oll of vitriol), and the last traces of acid removed
by washing sgain with water. It Is then run into ca-
pacions stills fitted with suitable condensers and a gentle
heat applied, when the lighter products, naphtha, ben-
zine, ctc., immediately begin to distill over and are con-
densed and collected separately. As the tempersture is
mised from time to time ofls of greater specific gravity
come over. Kerosene ofl is one of these distillates, Seo p.
808 of the ScmxTivic AMEmicax Surrizxest for full
particulars.

(64) C. C. says: I have a Brussels carpet
which has been damaged by main; and the green dye
from a wool mat has run into it. What will take that
color out and restoro the carpet asbefore? A, Before we
can give you any definite advice we must see a sample
of the material, or know what constitates the green dye.
Try alcohol and water, or methylated spirit.

i (65) S. W. D. E. asks: 1. What are the com-
:ponentpumotlmbﬂck.mdbwm they proportioned
and mixed? A. They consist principally of an Lmpure
variety of fireclay (silicate of alumina) containing & very
small quantity of organic matter. The clay is freed as
far as possible from any gravel which It may contain,
Tolstened thoroughly with water, moalded into the re-
quisite form by sultable machinery, and dried in the alr.
When suficlently bard to bear handling, they are sub-

bolling water, There should be sn excess of the salt be- |

strong dravght and good coal. The evaporation of &
boller depends largely, of course, on the mte of combas-
tion, and the above figures are for & high mte. 2. One
cuble Inch of water, under pressure of 100 Ibs. to the
Incli, s converted to steam. Would it expand to 1,000
| times its vol prossure remaluing the same, or woald
|1t bo lows or more! A, One cuble inch of water would
| make about 230 cuble Inches of steam of M0 ibe, press-
ure.

(72) W. 8. nsks: If a cylinder, filled with
compressed alr, bo brought to a red heat, would there be
danger from a sudden Ignition of the oxygen within, or
would the expanse of air be gradual up to that temper-
ature? A, There would be no danger. Oxygen s not
combustible,

What is electricity as produced by friction? Can It be
|a substance eliminated from the alr, or produced by a
finer dividlon of its particles ax the alr is ground up in its
passage between the cushion and cylinder. A. Proba-
bly 0o one can tell you exactly what electricity e but
your definition would be gecemlly regarded as & state-
ment of what it is not,

(78) J. C. D. asks: What is the best mate-
rial for covering a cylinder of an engine, to prevent ra-
diation? The cylinder Is steam-jacketed with steam
from boller at 70 Ibs. pressure.  The outside of cylinder
Is covered with wooden lagging with space Jeft for the
non-conducting filling. A Use felt for the dlling, and
lag with wood as you suggest.

(74) H. M. says: In a recent issue, you give
an answer on the subject of crocus. I wish to say that
crocus s made as follows: Caleine sulphate of irom,
then roast it with a strong fire until acld vapors cease to
rise; cool, wash with waler until the latter ceases to af-
fect litmus, and then dry.

(75) E. C. asks: We are at work out of
doors, and our tools on cold momings are all right; but
if held to the fire, the frost comes out, although it was
not seen before. I claim that the frost s In the steel, all
through {t, becanse they break much more casily. An-
other claims that the frost does not go into the steel.
A. The app Is d by the condensation of the

i in the phere, due to the sudden varfation
of temperature. The same effect Is caused by ice water
in a glass,

(76) F. H. T. asks: I am building a small
engine, 134 x 3 inches, and I bardly know how to pro-
ceed. In It necessary to have packing rings on plston,
or will it do to just turn the piston so that it will it in
the cylinder nicely? A. A wolid piston nicely fitted and
say % Inch thick would do; but a ring would improve

it.

(@7 R. D. H. says: 1. By diminishing the
speed of the p yean X | the speed of the
engine? A. Yes, 2. What will be the safe working
pressure in pounds of steam of s boller 26 inches in di-

ter and 43 inch

three or four Inches in diameter; they are supplied with | Jected to a moderate heat in a kiln, and afterward heated
tho lamps. 5. Can the effects of the heat on the object  strongly. This treatment removes the last trace of moist-
and objective be obviated by interposing  glass cell ure, and consolidates the brick. 2. How much pressure
fllled with ammonia-sulphate of copper, alum, or pome | t0 the square Inch will firebrick stand? A This depends
unalogous solution betwoon the condenser and object & great deal upan the quality of the brick and the way
alide? Would it have the samo effect if the cell were In- I which tho strain Is applied. The limit of tensile
terposed betwoen tho light and the condenser? A. Yes; strength in the average fire brick is, perhaps, about 100
but, as s general thing, It la scarcely necossary. 6. Ibs.

Will the electrie light give off enough heat to nece-l-l (66) W. B. H. says: Will you give me a
tate the nse of fron for tho camern, or would old mahog- recipe for making parmflin paint? A. Mix together good

any well elamped fnside do as wellt A, The lamp
shoald be of sheet fron. 7. Should the condenser bo
fixed permancutly as regards the object stage, or should
there bo means of varying the distance between stago
and condenser? A, Botter make it adjustable, &

nsphalt and paraffin In equal parts, melt, and stir well
togother. Add to this n small quantity of finely ground
caustic me with constant stirring, and apply to tho sur-
faces of the tank with a large brush, When this has
cooled, put on another coating of pure molten parafiin,

vlﬂum. :‘f‘ ;:\ywhcml.lc;n I find dnm‘l:od deseription of applied quickly and ovenly,
vleetrie or ox; n TONOO)
remarks on’ #olaY m%’ :monl. mp;’w:;k';:: (07) W. J. P, asks: T have an emery wheel
physics. of 2 Inches faco and 0 Inches depth for grinding skates,
lete. Ibroke It while driving the spindle in. The frac-
(69) F. J. 8. asks: 1. Twantasolvent for vuls | oy tho appearance of good cast (ron. It broke In-
canizod mbbor or old rubber shoes, etc,, o make a cheap | 1 yoarly equal halves. How can I unito them? A. The
nolution, “:hl"h' on cooling, will leave a coating of rub- | yion0 may bo cemented by means of o pasto of oxy-
ber. A. Pluco tho material, cut In wmall abrods n n | chlorido of zine (nsed largely by dentists). Cover the
Mrong (:’“"" :m)‘:‘:h“:‘m vesscl, provided with a | feneture surfaces with & thin coating of the paste, place
B e et 2| 0 e sty S g it .
, viso. To insure a strong joint, It shou jeft undis-
ber, Clowe all the openings, and place the vessel over & lu'rlml |:| & wirm placo ‘é,‘.‘ . ww-k'or two.
sultable watar bath, or,what Is better, have o small stenm T o for £ s
call fnserted within tho boller. Teat for an hourat tho |  (08) F". I naks: 15 it easier for an engine
boiling polnt of water, This will losure the complete | 10 trive a cortaln amount of machinery when placed
solution of tho rubber. The vapor of the blsulphide f | Close lo It than st the end of long sbafts, line as well as
very Inflammable; and when mixed with alr, It Is ex. | Intermediafor A, Yoo
plosive when Ignited, For these roasonn, as well ax | I there a saying of fuel in having a large boller and
bocauso of tho offensive odor of the solvent, the opes | A1Ane engine Emoan largo for the amount of work to be
mtion Is best conducted n tho open alr, and with steam | done? Ao In geneml, it is more coonatmical to have the
heat only, holler lange enongh (0 furniah all the steam that is ro-
How can I recover the sulphiurie acld from the waste, | Quired with very wlow combustion, or, in other words, to
aftor the wiahing of nitro-glycerin? A. In the manufacture | have a boller that in conslderably larger than Is abso-
of sulphuric acld from pyrites, the pyrites aro subjectod | lutely necessary. Tho engine, however, will gonarally
10 i ronsting process with n plentiful supply of alr, and | b6 most coonomioul when working up to the full power

the resulting sulpburous scld gas, together with nitele
acld vapor and steam, Is conducted into a serios of large,
Jead-liped chambers, the floorm of which am covered
with a layer of water, which dimolves and condenses the
sulphurio acld as fast as formed. Sulphuele seld cannot be
munufaetared economically ona small seals by uny of the
methods now In use. Tho necossary plant Is very ex
pensive,

(60) ', B, asks: 1. Can you give mo a recipe
for making good, clean gunpowder! A, Rifle powder
conslsts of wulphur, 10 parts, Onest eharcoal, 16 parts,
nitre, 78 parts. Each of the sovernl Ingrodlonts s firat
dried and reduced to an impalpable powder; then they
are mixed thoroughly, and molstened with water. The
paste Is then ground together botwesn stones to lnsure
a close and uniform sdmixture, after which it bs removed,
pressed fnto blocks and driod.  When dry, these blocks
aro brought agalnst a rovolving toothed wheel, which
granulates the powder. The grnular powder ls then

[t whieh 1t was designed tw run,

| @) J. (. M. asks: Which are more easily
| drawn, high wheels or low ones, provided thay are load-
[od Wliker A, Wo prosume you Intend & comparisan be
| tweon whealy of Tnrge and stall dlameter, A load on
the large wheels can be drmwn more casily than when on
wmall whoeels, on scoount of the greater Jeverge afforded
by the formor, If thore were no resistance to motion
other than the lnertia of the body to be moved, the lange
wheels would have no advantage over the small ones.

(70) Mo, Hros. ask: 1. Will injectors
1t water an woll as dischargo It, or do thay requiro s
[ hoad of water? A, They are made both Ufting and non-
Witng, 2. WHI they work water ss hot as 180* or 200*
Fal,? A It s best not to heat the water more than
1004 8 Wil moddy water woar thom ont very mpldlyt
A, They will probably not work satiafactorily unless the
water is paasod through a stralner or filter, 4. Whatare

passed through sieves which remove all the
| granules, and propared for market. It la diffioult to

the comparative merits of Injectors and good steam
| pumpa? A, There ls not very much difference,

long, of 3§ inch thick irom, single
riveted with several 3 inch fines? A, About 50 Ibs.

(78) H. Isenbeck, St. Petersburgh, Russia:
For gmin clevators, address Gill & Mansfield, New York
Central Rallway, 60th street, New York city, or George
Milson, Buffalo, N. Y.

(79 T. H. S. asks: 1. How many quart
cells of the gravity battery will be necessary to work a
telegraph in my house, and should they be connected for
quantity or intensity? A. Three or four cells should be
sufficiont, connect in series. 2, How can Iarrange a
gong for a burglaralarm so that it will keep striking for
2 or 3 minutes after the current Is connected? A Joln
one end of the magnet wire to the armature lever, use a
spring for the back contact, and connect this to the rest
of the circuit as the magnet wire would be if the Instru-
ment was used in closed circait.

(80) C. S. asks: Would a die made of an

alloy of copper and tin In equal parts do to stamp on
| copper, or would it be too brittle? A, Wo know of no
alloy that would answer this purpose,

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and
examined, with the result stated :

H, 11 T We abould be happy to seo the specimen of
the tin ore moentioned, Tho specimen you send s s
plece of cast tron contalning much carb The matrix
Is alag from a blast fumace, You Jdhd not pay sufliclont
postage on yoar letter; 12 cents due~IL V. H.—-No, 1
Is arwenido of nickel, No.2 s apophylite (carbonate of
Hme), No. 3 by magnesite, No. & contalng chlorite, une
defined erystals of carbonato of Hme, and garmet. No.
B appoan to be slag from an lron furnace, No, 8 s clay
contalning & small percentage of sulphur sod erystals
of carbonate of e, ~No, 7 Is colamine. G, O, P.—
Wo did not find gold In the samplo sent us—W, B
No, 1 contalns alne and lead,  No, 9 conslats prinelpally
of wlne, G, 8, Y1t bs what s known as splegelolson,
a oarburet of lron usually contalnlng s small tage
of manganeso. 1t s not o netural formation, Tt s used
tn the manafacture of Dessemer stool. 8, M. W.—Your
oll will mnke u very good tabeicant, If froed from the
Bltaminons watter which (t contalug, 1t contalog a con-
sldorablo percontago of purafin oll, Send us o larger
saruplo of (LA V., 8. ~Your stone has been pronoanced
by dealers to b vory good, as far as may be judged from
s wnall & fragment, for pollshing purposes and hones,
1 1t ean bhe quarrded In large pleces, sufflolently homo-
genoous and without fawe, It may prove markotahle,
Wo have seen slmilar slotnes trom Arkansas—0. 8, B
1t s gooeronlte, a double sulphide of antimony and lead.

F. D Lo naks: Can any one give mo the
dimensions of the old Boglish standant and the Amerl-
can wiro uugos? Doss Btobe' stedl wire gange oorres
spond to elther of the above?—L, W, W, saks: What ia
the method pursied by hub cutters for trnsferting a
now deslgn upon ateel In the manafacture of Jowslry and
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wpocies of asbi. Doos any. one Know what ILIRE=V. O | O remedy for, J. 1), Lipseomb. ... 186,14

asks: How in inlald woodwork dono, and how are the Firo cscape, J, ¥, Warnor.
colors for dyelng this wood madedIf 1 says: There I8 | piropiace, d. 8, TAMOY..oonine e

. 186,00

a wpocies of hawk, called in Vermant oo hawk, whoso | prad. procoss of treating, 0. AN o 18,00

name 1 woald to sscertaln, Its back Is very Fishing line leader, Jahne & Moo, . 8
::k‘hh:hhlh:::w. -hhmbnmmd-‘mlmmmw.-:.u.>:an... vehiisaess 2%

Brick calor nearly as large Floor protector for stoves ¥.J Seymour
St = e or gt Folding foot rest, M. Brennan........

has erooked wings ke the wings of an eagle, It " Foroe pump, Mason & Bracket. .......... 5
makes t havoc among young \ W, Powers...
aere rapldly, and It greal Frait and Jolly pross, J. W, Powers

1| Back Page, ench lusertion = =« S1.00 n line.

. 180,000 | Engravings may head advertisementa at the same rate

81 per lne, by measurement, as the letter press, Ad-
vertlsements must be recelved al publication office as
canly as Friday morning to appear in nexl latie,

wems| WANTED.—SITUATION AS

. 15800  Arapghtsman or shop foreman. Advertiser la n practical

machinist, Hberally eduentod, and has been for three
yoars drughtsman on waterworks construction. Hefer-
encos a8 to ability and character. Address F. M.

chickens, ote., which It selzes without stopping, waking | ¢o.o appartus, B, ¥. Underwood.... case 1 CLANKSON, 8 Bust Avonuo, S Yo o A R
» mpid swoop upon them,  Itis handly ever soen exoept | gy puel, proparing, M.N. DIall o ..N\mi' 7 8100. REWARD. 8100.
In the neighborhood of its nest, which s always made | Gas lighter, S.T.'rb‘u vmuw“" : ::.0(‘3 ; T MOUSTACHF yroducod os & smost, e
e 9 IS R TN = | - o M withest
O e e e S  wtas. B vay ma, | Govarme. Comrove & Moa... w6 | P, S i s S e o 12
. W . 5 e
darkred, s Title mottied with while. S an b | et DT, 8 ARMIRP., os o dassenveiaseavossssossion 18,66 | . L RT0 2700, Agw, Paisise, 1L

and scrcams when any one goos Dear tho nest. What is

its proper name? N
[ Gr i aril), G. W. OSDOED L uvecesinaesaininnns
COMMUNICATIONS RECEIVED. ‘ Graln drying kiln, J, Whito.. 03
Tho Bdltor of the SemExrrte AMeicas acknowledges, | ooy rogistar, M. W. Noamith....
with much pleasiire, the recelpt of original papers and | yaerow, N. Starr. ...
contributions upon the following subjects: Hog pon, . M. Ketring

Graln binder, C. 1), Withington..
| Grain dril, B, Kubns. ..o

. 160,004
. 186,007
1801 | pyeniahied to large consumors of Croton and Ridgewood
I8 | Water, WM. Y.
. 186,00 | Who pontrol the patent forGiroon’sAmerican DrivenWell

SPARE THE CROTON AND SAVE THE COST.

‘Driven or Tube Wells

D.ANDREWS & BRO,, 41° Wator 8L, N.

Bread ster, BrT.C. H. Toops for chiveso boxes, C. T. Falrehild. ... - 86 0m | T =
g ler K“;. lons, 'B)'J R. R. M., and by H. P, | Horso blanket, ete,, L. O.OURED (v vesstttansseiine 196,108 . HE ACME PIPE CUTTER
A e Horse collar, Pumpelly & COMINA. .. c.veeriaiinies 186,004 | L—w———r—r——( AW ccies Taow, Tasvs Axp
G Horso hay rake, G, E. Burt,.. ... . 1800 ‘ ’ ( wn Pirns, BoiLsw Tupes

On the Olimato of Oregon, By M. W. W. Horso hay ke, B. F. 8toddard...... . 180,008 Rounp lInow, Suarring, Erc.
3 y ruke, - Stod 02 | )
On Aerolites, By J. 8. D, Horso bay rako, Wakeman & WOROT: . ...ooomeriis 150,000 | BUAKNRINAL| cuT, X0 RN,
Aleo inquiries and answors from the following: .| Horso power, J. B, Muldrow. oo 180,102 RO BOR CINCITAR SO
G KM M. S—J, A BH—C. H, P—J. G. G.—T. 8. | yyot air register, J. W. Collinn.......... L 180,01 = —rr
A G—O0.J.8-C. R 8-8 L M—0.B. 8—8, Hotalr register attachment, I, Mihan . 18001 237 Pasr'St., Philadelphis:
—F. EJ—G W.8 R H.M.—W. H R—P. A. B— Hot water reservolr, G. W. Bollman cee 196,108 | — -~ r;_
> W _E. | Hydraulle power regulntor, W. Sellers............. 18,122 Drop Hammers and Dies, for work-
3 833 V—E M~W.G. R—C.F.E—E R C, | Rydraulic power regulator, W. Selles............ o PUNCHING  Hammers and Dige, for work:

-B. 8. G.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fall to appear shoald
repest them,  If not then poblished, they may concludo
that, for good pessons, the Editor declines them, The
address of the writer shoald always be given,

Inquiries relating to patents, or to the patentability
of Inventions, an.m-nv.-. ete,, I'KAIl not be publi_shcd Mateh box, W. B. Coulter
here. All such questions, when Initials only are given, | 3oy chopper, AL P, Rankin..........
are thrown into the waste basket, as it woald £l half of | yeat ehopping machine, F. Doebert

Inlaying wood, Thornton & Thallon
Ironing table, E. B Gore............ . Bestae
Knobs to doors, attaching, N. A. Ransom.....
TLamp, M. B. Dyott (r)..c.oovveninnince P ¥
Lawp extinguisher, L. H. Pliger...,

Liquid meter, E. Mansland..........
Lock for prison doors, J. A. Quesnel,

..o | PRESSES,
» 188008 |
- 1608 | ON THE PROGRESS OF AERONAUTICS.

v sesreseess 195008  Britain. By Frederiek W
Latch for carriage doors, C. W. Blackman ... 196074  fociation. A useful and Interesting paper. Contal

-+« 1601 | Ing mechanical
. 15500 drnrn-lom and t forms for balloons with propelling

e 1065 | T Cale
. 1%8.m8 nl:ml aerial pavigation, as indicated by the flight of

1 &o
PANKER PRESS CO., Middlotown,
Conn.

An essay road beforo the Acronsutical Soclety of Great
Brearey, S ry of the As-

brief accounts of tho most recent trials of balloons hav-
opoiling sttachments. The required

in temvol through the air, and thelr methods of ac-

mnchmw. Calenlations of the power exerted by birds
nuﬂnllon- of the mechanical requisites for suc-

birds. Report of balloon trials having vertical screw

oar paper 1o print them all; but we genemlly take plea-  Mechanioal movement, J. W. Mullins..... . 186151 | pronellers, made "L‘x’"’ Tritish War Office. Alr na
sare in snewering briefiy by mail If the writer’s address | Mechanical movement, H. K. Porter... .. .. 156.m8 ﬁ..n by “pusbing”’ ml&mmenm‘n}rﬂh ceir o?
is given. Metallurgie furnace, M. A. Sutherland . 39677 | Society's spparatus for ng mmnw‘ X.OW

Hundreds of Inqairies analogoas to the foilowing are | Millstone adjustment, AcBRERS. coceacsrrsrnareryns 156,019
sent: “Who sells paper baz mackinest Who sells refrig. | Millstone dress, E. J. Mongan............ =

erators? Who sells steel springs for use (n small mo- Mortietng ‘hlnv.('. s e

. Musio stool, G. PP. White....... 156,7m
tors? Who sells parior skates? Whose is the best nan- Nigger engine, C. Lamb:, 180011
tical telescope?  Who sells a fireclay prepamtion, por- | xgt 100k, F. Swingly. .... 186,008
ons enough tosdmit the passage of gxs, as in 8 wire gauze ' paper bag, Jordan & Mequillet. .. 15.0m
burner ™ All such personal inguiries are printed, as will  Paper bag machine, W. Liddell..

be observed, in the column of ** Buasiness snd Persou- Paper polishing machine, M. Wiener.... .. vee 196184
2™ which s specially set spart for that parpose, sub- Pattern, composition Impression, C. H. 0. Radde. 156,163
ject to the charge mentioned at the head of that colomn. Pilano pedal attachment, G. C. A. Class. .. ........ 15,110
Almost any desined Information can in this way be ex- Pipe toogs and cutter, E. F. Barnes....... 150,29
peditiously obtained. RIONE o W o SRR 2 6 ¢ 0 casunna: omess rononsvspsvane 156,190

- Pow, B. Huber....... 196,088

SESTY | Poloand shatt, W, H llllcnhow
OFFICIAL. Postal circular, J. Chapman.............

INDEXCOE INVENTIONS, | oo tontdbase sta., W-it: atuloe.

. 193086
. 150,001
... 136,009
.. 186,007

YOR WHICH | Pump valve, Hopper & Laufkotter..... 13,13
Letters Patent of the Unlited States were | 0@0ing engine, I Davey.............. 396,118
Punching metal Iathes, J, G, Clark, . ... .. . 186,100

’ | "
Granted in the week Ending Reservolr cook stove, Wellhouso & Taplin. <o 180,000
Jannary 9, 1877' ::n-;ﬂbln lateh, . 8, Pomeroy.......... voo 186,161
= | Revolving scrapor, W. T, Nichols.. o 156,015
AS‘D%\(‘" Blz.\nl&(. THAT DATE. Ricking spparatus, hay, J. R. 111, oo 186007
[Those marked (r) are relssued patents.) Rotary churn, Snead & Stinnett. . . 1T

" “" .....
A complete copy of any patent In the annexed lst, oSy Smutng X Holt

N.S.Gmves........ A
Incinding both the speciSeations and drawings, will be :'k::c:;mk lsn:;‘r:::l steap, W. J hln(cﬂll‘ o ‘l:'?:
farnisbiod from this ofics for one dollar. In ordering, Rash fastener, Keating & 'l‘nr'lor. ; A1) 3 »
pliase state the mumber and date of the patent desired, | guuh 1ie ang 'fulcnn“(: RS » 180157
and remit to Munn & Co., 57 Park Row, New York city, AL 19,140

Saw sct, G. 8. Grier....
Seaffold, J. T. Allen..
Beale boam, F. Fulrbanks. ... .
Secrow cutting die, R. C. Fay......
Heal, metallic, O, G, Schnelder................. .-
Heparating and cloaning wheat, G. Montague..... 186,041

Alr beater for lamp stoves, P. Miban,
Alarm lock, W. H. Clive........ A Vhaesbeses
Ash sifter, 1. & 8. 5. Davis. .,

Balance slide valve, L. H, Hall
Baletie, L. B Byans.............0s
Barrel rest, C. K. Wilder. ..

Howing machine, L. Roblnson

Hoohive, Baker A Baldwin. 2 Howlng machine, 8. B, Turner (r). '.'u:)
Relt coupling. B Guerrero. 180,12 | Sheot metal oan, J. 8. Mald. ., ... 3 m'.:(m
Botler, B. Exoell............ ., 160 Bhoot metal roof, M. A, Shopard. ......cooevruvn.n. 156,021
Boot and shoe, J. Vosmas........ .. 1869 | Bheet metal tubes, forming, A. O, Goodell., 150,14
Boot and shoosole. 8. 5. Gordon .. .. . 15,1  Shingles, shaving, J. 1L Kidder,.......... 19,18
Bottom board, brick mould, E. Sprague. .. 180z | Slelgh knees, braces to, G. M. Procter. 150,017
Branding stamp, T F. Taylor. ... ., 1817 Slitting metallie plates, J. 8, Atkinson 156 0

Bread cutter, A. Anderson. ... 1900 Snapper sounder or toy, J. 8. l!uwbuﬂmm,.‘

Bricks, ornamental gased, W. D. & W.CUS....... 1,412  Bpider for sealo beama, A. Montgomury, :::mw
Broum msking machine, W Cady ., L A%y | Boring seat riser, W, X H. Snellbaker, , ., m:mu
!’“‘ soud, A. Wood.......... 1,0 | Bteam ear, B Merrlll ... 190,140
Caadle lamp, C. Kienls. ... s s woaens 1IN | Bove plpe elbow machine, F. A . Gloason lm'tm
(:.'aupun',,},l‘l Mitebell. ........... o g .. W oy  Mteainer for fanoets, 8. 8. Nowton. ... Mfa'l.'pl
Car covpling, T. J, West. ., s 10 | Burwp hinge, C. I, Bristol........ ..., w..ur.
Cur coupling, 1. Wittman . ... ; .. 1903 Tabla leaf support, 1. Schier T
Oar progeller, 1. B. Davis. ... ... .1 ons  Time loek, B, Mockwell . ..... 154, |:1
Carsmals, ete., making, G. 8. Collum, : n)

. P 18114 Tollet tabile and musio stand, ['lly-n
:‘Wmlemdcuorwm A Kayser......, veerenees 10000 | Transom Niter, ¥. A Naiber..
"IINMM. E Bum .1 me Valve gear, W. Johimeon

wrriage top, W. B Tallman . 1oyt Vapor burner, J. Densan

4 (LA L]
'hﬁ\n::'o‘mJ Ives .. e Vepor lampe, J. Denson . . a 188,30, xq'::un
Chandatior. 1. 1 obbe oy | Vehicle wheel, A. A, M'iilbrick S

Chaek roin hovk, W . Liddell e

g Yelocipede, Katon & Nootils

‘ e
:_':: : :.:-u-:b 11y Veatlisting butldings, J. ¥. Ostseron 17
P g g 110 Ventllating halls, ote., I*. Mihan 180,00

g Ventilating and warming cars. J. 8 Linslay...
s | Ventlators, P, Mihan 19000, 198 004
o Ventilator, J Sandall, Jr :
e | Wall protector and towel rack, Tutehinaon ot ol
e rm  Weahiog macthine. J. O Beasperiang

Clothes pin, P Miban. ...
Coflar for bwps. 3. G. Rrothwell
Compensating journal, I'. Riessck
Conking sppaestus, B Miller,

Corn hary e
n.,..,...::.; ’ :‘:‘I:.' 1o | Wasking machine, M. C. Longsere ™0
Cuen poggar, O, ¥, Wickwire ] “j“h stand and buresn, 1T Mar .10
Corn shefier, Z 7. Wiackwet! n T Watches, NN springs for, A 5. Bockelew 137
Corset, ¥. W Parrets, iy Weter, raistng. M. 1. Pisher 19,m
Cultivator, 1. Sader e a:':"m' hose, . O Gately 1123
Cutter « I aring stook, deviem for, 1. Allen
'd-lm::',':;h:",l Foragne vy Wosther strip, J. Ohandler ',:’:.:
Doennting lywor, & Sayder | waim  Wenther strip, D, 0, Hink prorphin
D o gkt of madte, 3 31 % e Winding botddns, ste. 1. L. G. Rice 1
'm Ssdhten B ."- it onan iy T Winvten o machine. D ¢ Ramsdell o
Ditehing mackine, A Potorson WA | Shearhan, L. Ooms 100, 9 e
Domestic botler. 51 W Wreneh, 0. B North -
- H. Thompaon 198 fwy [ A
edging machine, T. Z. Cole - R I
Dyelog nod printing, ookors for, 11 Carn ::,:.‘.: DESIGNS PATENTED
Dynamometer, Il Killiches oot AR AN -W, ( Mactirnir, Clactanstl, Ohio

Baey chate, M. Parker et 0 Lo 3 o
Eiwetria tolograph, . K. Boyle 2 “ 90m

O OUmmn 0. T, Mayer, Dorgon, N. 4

CARPETS T, 1. Menrne, Nosts
Biliptie springs, setting, J. &, P ; :: :{; i
Engios, alr compressing, I . Dy [A vopy of any of the sbove petents
s S il LI | remitting one dofiar o Mt ¢ AT b had by
B Have pips, M. O, Graham R } ORI TR PR T o

ne surfaces when exposed to wind .
1on and dimensions of Moys' steam Aerial Locomotive,

with an acoount of its p cal trial at the
Description of Moys' remarkable self lifting steam en-
gine and boller, of one horse power, but weighing only

thirteen pounds, with dimensions, arrangement of the
Ifting fans, ete. Contalned in SCIENTIFIO AMERICAN
SUPPLEMENT No. 30. Price 10 cents. To bo had at this
ofice and of News Dealers.

BARNES

Foot Power
MACHINERY.

il
10 INVALUABLE MACHINES

for Mechanics and Amatours.
Also and

Fun% Woods
logue, !g':'tt
W. ¥. & JOHN BARNES,
PORD,
‘Winnebago Co,, Ils,

ALUMINIUM —ITS CHARACTER,
Walght, Industrinl Usos, Iulo{n. Meothod of Mynufacture,
Pt S R
hid at this offico and of ull nowsdenlors.

Kaws, Carving, Borl Shaping, Fries
Ing & Sand I‘-'perln:'l"l-eh i J‘WM
Lathes & Machinery for Furnitare,
. Car, Wheel & Agricaltural Shops.
[.] Buperior to sny 1n use. Prices reduced 1o sult (b times,
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| Wood-Working Machinery,

= | Buoly an Woodwarth Maning, ’l“nn‘uvlng‘ and Gro

Maohines, Daniel's Planers, Richurdson's Patont Tm-
wroved Tonon  Maohines, Mortising, Moulding, and
| Ro-Haw Maohines, and Wood-Working Machinory gone-
rally, Manufpotured h'{
WITHERRY, RUGG & RICHARDEON,
Ul Null-hur{ Btreot, Woroestor, lfln.
(Hhop formorly occuplod by k. BALL & CO,)

; N ACHINERY OF IMPROVED STYLES FOR
AVl making S HINGLES, HEADING and STAVES:
also GUAGE LATHEN for TURNING HANDLES, Sola
makers of Law's 'at, '-hlnl!r- and Heading Sawing Ma.
chine. Addross TREVOR & CO., Lockport, N, Y.

STREET PAVEMENTS axp SIDEWALEKS.

—A description of the best kinds st present In use in

various large citios of the U. 8., with the cost per

square yard By F. Shanly, C.E., City Engineer of

| Toronto. BCIEXTIFIC AMERICAN SUPPLEMENT No. &3

:l‘n‘-.‘_ 10 conts. To bo had st this office and of all news-
onlers.

Fachweek to Apents, GoodsBtaple. 10,000
testimonialsroceived. Terms liberal.Par-
tleulars irow. J . Worth & Co.5t. Louls, Mo.

HARREISON'S MILLS

Grand Medalat Centennial,
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n operation,
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) Dmblndlwl ' 1
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EDWARD HARIUNSON, Patentes snd Sele M
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Y
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; umxuco.’.x-m-u..l«ru&
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to find! Address, with stamp, umﬂ'n’-‘-u. Y-

MANUFACTURE OF ARTIFICIAL BUT-
| ter~By Prof. Henry A. Mott, Jr., EM. With six en-
| gravings.—Being a History of the Artificlal Butter

Manufacture, Descriptions of the Principal Prooosses
| now in use, Detalls of Latest Improvements, Plan of an
| Artificlal Butter Factory, Engravings of the Mackinery
| roquired, Chemical Analyses of Butter and of Artificial
| Buttcr, Detalls of the Costs of setting up an Artificial

Butter Factory, the Capital required, the materials and

quantities consumed, Cost of manufacture per pound,

the Dally Profit,ete. A complete and rellable trestise

~ | contalned In SCIENTIFIC AMERICAN SUPPLEMENT Nos

| 4Sand 9. Price, 10 conts each. To be had st this office
'nndolnll newsdealers,

ANTED ! SALESWEN a: & salary of -
var to travel and sell goods to Dealers.
PEDDLING. Hotel and traveling exponses
Vddress, Moxrror Maseraertnixg Co., Cinecinnat, Oklo.

PHOTOGRAPHIC APPA-

s E s & CH 1CALS
complete, wi cuveuonﬁr . No nl‘iﬁp%n-
‘?ﬁ'&?ﬁcf\?fx{ﬁ st. New York, P. 0. Box 4.

ON THE PREPARATION OF DEX-

trine-Maltose (Malt Sugnr), its use in

Wi Geo, Valentine. 118, Professor of the m

Collogo uf Che s oxhaustive and ublo Y

&"t In . lw X s’glo:':-ruumAlmm °em T
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EMPLOYMENT L. SMITH HOBART, JOHN C. MOSS, D. L CARSON, |grorstiNG ENCINE

President, Superintendent, Genernl Agent, FORALL PURFPOSES,

Ch tmple, durable and effective. &
e l'ﬂ‘l ERWOOD M ¥ CO. 1 Veart 8. K. Y.

Bnh.lo Exoohlor Puay Phnor & &Wl‘

PBeet of 110 Bind I8 s
Price, ¢ mplete. §318, Ak
oo, Amcd Pony Planers and
Planing Mackine Krives,
Vi are renmmen’/el o8
wuperios and exirs in quall-
"w' fon Beroll Wark De-
ciena free on ranelpl of
ostasup. For elrendars give

fANTED'.’-'.‘,:::‘;:‘:.".“'::S?.;:::Ifm

e SRR L R

VINEGCAR. ' e o Pt Mo . 'S 090, FARRY

" NEW BOOKS.

Hent,—A Practical Tm-nw on Heat as applied o
tho Useful Arts. For the use of Engineers, Architocts,
ote. By Thomas Bax, Second Edition, re vised and ot~
lnluml Crown §vo, cloth, $5.00

druulies.—The New Formula for Mean Veloelty
nf Iiu warge of Rivers and Canals. By W. K. Kutter
Translsted frum articles In the ( uuu;r.tm?ruur. By
Lowis D'A. Jackson, A. L. C.E. Svo, doth,

Algebra- -.-lr-’r-ulu. By W.P. Higgs. Crown
fvo, cloth, §L.0

Girnphic '-mllr-~‘l'h- Elements of. By Karl Von
Ot moslated from the German by Geo. Clarke.
Crown &vo, cloth, 200,

Cleaning and Scouring.—A Manual for Dyers and
Laundresses, and for Domestic Use. By 8. Chiristopher.
Bvo, paper, 20 conts

Turbines.—Principles of Construction and Eficiency
;,f Water-Wheels. By Wm. Donaldson. 8vo, doth,

A0,

w’u}‘ u‘a‘ﬂ‘sﬁ ""ﬁ' Numa paper and ad-

AGENTS. jizme %‘h‘%‘:ﬁ‘&%‘ﬂ‘&&‘.‘.‘."f““

l!u'i’" NOISTING
o I IS Machinery.
OTIS BROS, & CO., No. wan. Now York.

BNGI S, BOII.RI!N, MACHINERY,

mu \'v'ﬂl :::gﬁm%"%k N"I:;}@ms, g\
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na lronht;u'l in mmy CHRON thn ntlar w;mm WhNL"Mt'd-
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Fires In Theaters.—By Eyre M. Shaw. Svo,
papor, ¥ cents.

Ntenm Towing on Rivers and Canals, by means of
n Hubmerged Cable. With & description of lha-lr Cable
K"num by the ;nlontm », ¥. J. Meyer and W. Wernigh.

ntes, Syo, cloth, EL0,

Mining Muchinery.—A Descriptive Treatise on the
Mae! Mm-n:( 'r--)l- uul other Appliances used In Mining.
By G. G. Andre, 8 In twelve monthly parts, ropal
Ato, untform u-(lh Ml Author's Treatise on Coal Mining.
When complete, will contain about 100 plater, accurately
drawn to scale, with descriptive text, Parts 1 and 2new
ready. Price, 8£2.00 cach.

E. & F. N. SPON,

446 Broome St., New York.

08 to furnish estimnt
onmploto or uxy specitio nructum. wthal the difforenco

Ty R IE BIOK & 00 Pittaburgh, Pa.
ARSENIC IN THE AR'I'S —A Lecture

qlz adny ot bnmv. Agrmn wanted. f“mﬂt‘md
terms free. TRUE & CO., Augusta, Maine.

ES'L\BL!!II D 1844,

before the M lul Assoclation of nl A
aiyo il%eh%:‘u LLJ).. mf’mr"ﬁﬁ L\-’aqn‘;:: \ort JOSEPH C TODD
(Formerly of Todd & !Merf ). EXGINERR and )(.\mn-

?"r‘”" FOIHN'I’I&O AhwluOAN 8{ lel'lug\!rmho. a,

at this omice and of wll news.

NeW PEPARTURE. Jste

INT. Fiax, Hemp, Jute, :p.-. Oakum, lnd
Machinery, Stoam ‘.nmm- lh-llrn ete 20 Agen lur
| tho celebrated and tmproved Rawson & mmn r Holst-
ing Engine, 1 will furnish specifications and estimates for
all kinds of mu:lnn-:ry Send for descriptive ¢l

and price.
.l. C. TODD,

10 Barelay St., New York, or Paterson, N. J.

el and tra - o

- 15 & month 3 \‘
&El&u&'ﬁuﬁ -?',‘.'élxcmnnl [T

s66 n Wook in_your own town. Toerms nnd &5 outnit
 HALLETT & CO.. Portland, Malne.

~ Steel Castings,

: i «xv'::xtn‘;vl-?%::rglm O o lantis tron cisings RELIEF PLATES IN HARD TYPE METAL, e
I E R S e T
. GEORGE c. HICKS & co., ALL KINDS OF PICTORIAL ILLUSTRATIONS| M & Cos Patent Ofices
oAy R O s, s In Books, Newspapers, and Catalogues. e i s s B Pt tatachs

‘erra Cotta Plpes of all sizes. United States.

These platm are an excellent substitute for woodcuts, being used in precisely the same

mmnm :RQEIZ Ham[ Cﬂrﬂslpﬁllel' in the T. S. ‘Wa_v giving equally good results for much less money. THIRTY YEARS' EXPERIENCE.
Guaranteed to o sim che st rabl ‘4 > ]
GMW and the beste. Huy ﬂ’“.,.,, 1 e g‘:f:lg;’m«'z ; ELECTROTYPES AND STEREOTYPES MORE PATENTS have beon secured through this
% P:un. epmﬂel-ﬁgé.lgenm Agg;ejcﬂnnir | are made from them in the usual manner. agencoy, at home and abroad, than through any other In
SU‘BMA'RL’E FOUNDATIONS.—Bei i i S Ty cmplor s
INS.—Being a ey employ as thelr assistants a corps of the most ex-
Ny '&t:,e‘% Sl aalh wnn:.mmo‘ e | MANUFACTURERS AND |NVENTORS’ perienced men as examiners, specification writers, and
m“”"m‘ﬂanm mc‘““\ Brwpmw N0 30, .,g as our mechanical work is of the best quuln} and rapidly executed. CIOAREIEIN, ot Thu R, TS Ul o iy
Dé had at this andof sl : 0 1 o st rilv 1 he SC b e S < , | been selected from the ranks of the Patent Offce.
ottice newsdealers. ur plates are used satisfactorily in the SCIENTIFIC AMERICAN and the SCIEN-| SIXTY THOUSAND luventors have svailed them-
M A c H I N E R Y (]hu(: ;)Cu;\")"[ER[CAh bUPPLE)[EL\T and b) Manufacturers and Publishers in all parts of [ selves of Munn & Co.’s services in examining thelr in-
ventions and procuring thelr patents
o n%p EVERY ng.sgr\t:r:o:[;u RE ! “ocoryY.” MUNN & CO. In connection with the publication of
COUPLIN BELTING, TANITE W : - > E _ | the SCIENTIFIC AMERICAN, continue to examine in-
couy GB.L(\;%BBS. ING TAN EMERY WHEELS t mh:\'c work dmgcel;)nh flx;o:ln Pnlllns u;)lprop’orl\ prepared Pen and Ink Drm\mg\ AnY | ventions, confer with Inventors, prepare drawings, spe-
GEORGE PLAC r COpPY may urnished, such as l«»lt);.mplw encil Sketches, or the articles them- | cifications, and assignments, attend to filing applicstions

E
121 Chambers & 18 Reade Sts.. New York 'hu selves, in which cases we have drawings made in the best manner by our own trained [ in the Patent Ofice, paying the Government fees, and

= = (lmugbt~men Photographs, taken in the ordinary way, are s ble 1tl teh each b, 8t R
1 = 3 = S - ., are suitable, and t ey may be of | wateh each case, step by step, while pending before the
gngnTe?aww Mo%"ngEDbibe “mALm ni'";:: any size. We make the plates larger or smaller, as desired. ! examiner. This is done through thelr oranch office, cor-
thing, and a copy of the W reet Rovlew, sent free. | We are glad to have customers prepare their own Pen Drawings, and append one or two | ner F and ith Sta, Washington. They also prepare and
JOHN HICKLING & CO. filo caveats, procure design patents, trade marks, and re-
and Brokers 72 Broadway, New { y ork DIRECTIONS TO ART'STS : issues, attend to rejected cases (prepared by the Inventor
& or other attornoeys), procure cop: ghts, . =
FINEJE\AE;‘E ENAME L. pcr'fl:lltfy ’b';:'):; important requisite in Drawings for our use is that every line shall be | rerences. give written w,;“‘m:’u:“t:m::‘::‘: :r::;:.
mn I ACKevery varietyofturned wood work o X
par tv.E:r machinery,castings;tinware and other mnetal The t(’mpc,r or dmwmg board must be while and smooth. :l:.r:', :,:::.‘::;";l:,:'nz {:::f::; 't:‘:', l:; ::f “‘;""“ 2y
. NA JET G20 2 rder ) . Mo e % =
S E1C At EoEL CoY 'v:':-'acxd.asr-";‘;l:uré‘gd:[kﬁ arde; Zgor ](' work df““ ings should be made double the scale of the plate desired. elgn countrios. g
- .;rcrh:llv L')l)\:l’\l"g these main points, the artist has the utmost freedom in his choice of | A svectal notice 1s made in the SCIENTIFIC AMER-
MESSRS. B. DAMBACHER & CO., Ham- ¥ I(;x Of rawing. ICAN of all inventions patented througn this agency,
‘ 4 Gmh.wu ;: :ﬂ ﬁ:‘.ﬁﬂuf Wood-“'nrklng 'or further information and fine samples of our work, send stamp for current number | ¥ith the name and residence of the patentee. Patents
o B i s et . & Cos of our illustrated Quarterly Circular. are often sold, In part or whole, to persons attracted to
| o n-lanmw i um L nn[le“ the invention by such notice
; SH T "“’ o || VEALSO PUBLISH LIST OF ENGRAVINGS Patenta obtained in Cunada. England, Franco, Belgtasm,
f \FTS.PU NGER y jermany, Russla, Prossia, Spain, Portugal, the British
1 COUPLINGS ETC S cf.. i 1. THE LETTER WRITER. Qolasles, and 4l other otatzien whirs. Sk Eiq
s — z PR' : °°"L4R 2. THE CROSSING SWEEPER. rpselokate e e e
WILLIAM SELLERS & CO. 7S ’m. 3. THE ROYAL PRINCESSES ents, which states the cost, time granted, and the re-
8 g - 2 2t e @8 4 al NCESSES. quiremonts for cach country.
Philadelphis, and 79 Liberty &t., New York. 4. THE SKEIN WINDER
Price lists and hlets on spolication . s ! AL h a8 Copies of Patents.
” . RS e Porsons destring any patent tssue 5 S
3 > T £ ADYy ¥ ot tssued from 1S3 to Novems
$')‘ 60 cgg&zﬁr&"ﬁ;’:ﬂ‘r‘;'k Will prove o S——x 6. THE SPANISH SISTERS. ber 9, 1567, can be supplied with official coples at rea-
E’ &5 dent free 10 all. Ada f&:‘ are just pat- AINIR\ G. A REST ON THE HI1L i sonable cost, the price depending upon the extent of
S WM. CHIDESTER 218 Fulton St., New York. ,, // oy T4 drawings and length of specifications
ey e Lt l ,( 7« THE FAIR CORRESPONDENT. Any patent issued since November 7, 1567, at which
S g hardware to time the P Hifice co VN ,
W ANTED === 'NO PropLING. alary: 130 E\IWL l \Glm 5 8. BARTHRAN'S DIRGE. e e sae Ofios commamend Fetufies the fptiigs
8 year. Hotel and t o X koo N ol =
pald. Address DEFIANCE G €O Chlcago B Sultaije forPrami™®) ;= 9. GOING TO SCHOOL. fico 81 ol
e e A copy of the clalms of any patent issued
EA G LE FOOT L A T H ES T 10. PEEP O’DAY BOY’S CABIN. will bo furnished for §L. > Ty
With 1 4 Ci 3 . When ondering e 5 > nam.
menu!!m?“d;ﬁ:.;( T'r:.:;lx:uh{h:b,‘\’l:;fﬂl 1L THE SCANTY MEAL. abavo, and onlo‘::n:: l‘:‘T-:‘:;:(Z:«m:fu{“:.r“::nmf =
Engine Lat vtal H Mane A BON y oy
Neatest (‘I‘cal:r.l,l’ :u[‘:'rln.rnl‘lin'l:l.nm Zu&\‘;. 12. TH E A M AZON, snd date of patent,
Prices. Our new Catalogue deseribes A pamphlet, contatning full dtrections for obtaining
these and every tool necessary for ti United States patents, sent o
these and every tool necessary f o T . sent free. A hardsomely
WM. L. CHASE & CO., Printed on heavy toned plate paper, 12x15 | bound Beforence Book, gilt edges, contalns 160 pages &
% & 91 Liberty St New York. inches, And many engravings and tables Lmportant 1o every pat- :
2 T ibessl disaoiiit 510 v'm.-«'nnﬂ moechanie, and Is o useful handbook of refer. ¢
P n s T I \ ul disc lln o the trade. ence Or:"f’zrrhouy Price 25 conts, malled free. &
oo s Sent postpaid on receipt of price N
<, d - 3 MUNN & 00,
::ﬂnﬁ Lathes, :’:r-]""‘-‘"'v Drills, &c. Please say where you saw this. Pwtinhire ‘Cl&;;w.:v A‘"""(‘AV
nd fo . D ) W. POND, Successor t nrk Row
LA O o eamcy . M ©|  PHOTO-ENGRAVING CO., 67 Park Place, New York, |y ANCH OFFICECormer of ¥ ana Tk Sirees
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l-Mo Page, each l-ol-ﬂu «=s 95 conta n line.
Rack Page, each insertion « <« §1,00 s line.
Engrariag may heod @dver tisements of (Ae mame rate
per line, by neamervment, o the lelter pres.  Adver
Heernents sual de rwedred at gublication offce as early
as Friday morsing (o appear n nart (wve,
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M, S"l..l:\ & OO, Mertden, Conn

MACHIN!STS' Tom.s.

NEW AND IMIROVED PATTERNS
Sond fur new |l|um-lm ontalogue,

Lathes, Planore, Drille, &o.

NEW HAVEN MANUFAC l‘l‘lll'\(l Co.,
Noew Haven, Conn,

~ HARTF ORD

STEAM BOILER
Inspection & Insurance

COMPANY.

¥. R FRANELDY, V. sl ). I ALLEY Prarl
J. B. PIERCE, Sy

8
Working Models
Expo! phi Metal or Wood, mado to
A Bxportmental Maeh ERAER, & Centor KL, N. Y.

ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFRACTURED Y Bp evcuRooxDai Co

SEND FOR PAMPHLET FITCHBURG MASS

Now Ready.

ILLUSTRATED HISTORY

OF THE

CENTENNIAL EXHIBITION

of 1876.

The Full History and progress of the
Exhibition, Maps of the Grounds, Engravings of
the Buildings, and acconnts of all the most notable
Belentific and Mechanical objects, profuscly illus-
trated with Engravings, are given in the Scien-
tific American Supplement for the
year 1876. This work consists of Two Large
Volumes, comprising over 800 quarto pages,
equal in quantity of reading matter to over Soven
Thousand ordinary book pages. The space devoted
to the great INTERNATIONAL EXHIBITION is
very oxtensive, and probably forms tho most com-
plete and full history of the affair that can be ob-
tained. The illustrations pertaining to the Exhi-
bition are more than 450 in number. A copious
Special Index of all matters relating to the Exhibi-
tion is given. These who desire to possess a com-
plete and splendid llustrated Record of the Cen-
tonnial Exposition should have the ScresrtrFio
AMERICAN SUPFLEMENT for 1876.

In addition to this splendid History of tha Cen-
tennial Exhibition, the BCreNTIFio Axenioax Sup-
PLEMENT for 1870 containg n vast amonnt of read-
ing matter of great valuo for reference and preser-
vation. It presents to the reader, in attractive
form, foll accounts of the Advances made during
the year in allthoe chief departments of Science
and the Useful Arts, covering the progress in
Chemistry and Metalinrgy, Mechanics and Engi-
neering, Eleetricity, Light, Heat, Bound, Architec-
ture, Photography, Technology, Pisciculture, Agri-
culture, Botany, Horticulture, Rural and Household
Economy, Materia Medica, Hygicue, Natural His-
tory, Zoology, Microscopy, Meteorology, Terrestrial

Physics, Geography, Geology, Mineralogy, Astron-
omy, The whole illustrated by over Two Thousand
Siz Hundred Engravings. Tho wide scopo of this
splendid work, its surprising varicty of contenty,
its wealth of ilustration, render it the most valu-

Scientific

FOR ALL PURIFOENRER

™w \1lll“Alk MON WORKS OO,
SOUTH NOUnwalk, CoNx

Niagara

s A DLINIED ey
CHARLES 1. JTARDICK,

e BIRROOKLYN, NV,

NON-COMBUSTIOLE STEAM DOLLER AND FIFE

COVERING

TH AIRSPACEYIMPROVEMENT,
‘:..np'loln 2 per cont. CHALMERR BIPENC N o0
Foot 15 Beh Bt N, Y.1 120 N, 3d 81, 8t Louis, Mo

PERFECT

NEWSPAPER FILE

The Koeh Patent File, for prosorving newspapors,
muagnxinos, and pamphiots, bas heen rocently Improved
und price reduosd,  Subscribors to the BOIENTIFIC AN
EINOAN and BOLENTIVIC AMEIIOAN HUPPFLEMENT can bo
wuppliod for the low price of $1.50 by mall, or $1L.05 at the
office of this paper. Henvy board sidos; inseription
“SOIENSTIFIC AMERICAN," In gilt, Neocossary for
evory ono who wishes to preserve the paper,

Addrons
MUNN & CO,

Publishers SCIENTIFIO AMERICAN

Second-Hand Machinery for Sale.

The Machinery and Tools of the Ution Steam Engine
Co., comprising’ n largo nssortmont of Machinery and
Toolk for Maching ‘;ﬂmp‘o Boller Bhop, Forge Shop,
s Satajoutie and too list, nddross

r catalogue and pr N J {

s PHCTAMES F. MANN, Utiea, N. Y.

PATENT

OLD ROLLED
SHAFTING.

The fact that this -hmlnf b 76 por oent, groator
s troo

strongth, o finer finish, and r Lo gauge, than an
otherin use, renders it undoubtedly the most economioa)
We are also the sole manufacturers of the CELERMATED
COLLINS PAT. COUPLING, and fnrnlﬁh Pu“eyl Han, cn
etc., of the most approved stylea st _malled
application to JONES & LAl GHLINS,

Try Stroot, 24 and 5ed Avenues, Pittaburgh, Pa.
190 8. Canal Street, Chi \ 1L, and Milwaukie, Wis.
[ < block- c-ll ;hu[ A)A m amre and for o hy

‘ },
LACE & ©0. 1.: ('.'hxu:nbcrl 8L, N. Y.

P:tenwd 1368~ 1874,

BOLT CUTTERS.
Dies open and clime and Bolt
hrown out automatically.
One pattern, holds finished bolts
on centresand uuud: lhem with

aod ten times as lut as a chasax
in a Lathe. Highest award of
American Institute, 1869 & 1874
Wood & nght Machine co., Worcester, Mass.
make all kinds of [ron Working Machinzry.
Also, Shafting, Pulleys, &c.

b ¢ 1o Boll
Tube Cleaners g Bojer
TIONAL STEEL TORE CLEANER CO., SNL mhm N y i

TO INVENTORS

AND MANUFACTURERS

FOLLOWS & BATE, Manchestoer, England, Hardware
and Machinery Merchants, are prepared to buy Amerl-
ean Goods for Cash, and to act as Solo Wholesale Agents.

LeCOUNT’'S PATENT
Machinists’ Tools

llPDUCED PR!CES

Expamun&hmndro'ln &c. Send for latest Price List
OUNT, Bouth Norwalk, Conn.

20 BEST citelTooi

MURRILL & KEIZER, 4 HOLLIDAY ST., BALTI ORE

ATTENTION, YOUNG INVENTORS!

Mininture Ylourl 4 es, with batt -

plnu- :.1.0 without lml?nr nfin 2 pnal s

'm:‘cllonul Eleotrio t\\nrhlne-, glving one fnch
i ELECTRO.. MA(H\IF"I'I(‘ M'F'G CO.,,

62, N. Y. ©
Agency for New York Cit L s
L.G. 'l'l I,O’I'SON &CO,,8 Dey Btruet

monds > Carbon
Diamonds > Carbon
ghaped or Crude, furnished and set for Boring Rocks,
Dressing Mill Burrs, Emeory Whoels, Grindstonoes, Hard-

able contribution to selontific literature extant,
whilsin priee it is probably the most oconomical,
Tug Boresrivic AMenioan BurrLymext for 1876,
complete, in supplied, stitched in paper, st the low
prico of §5. Btrongly bonund, both volumes in ono
book, $6.50. Bouudin wo separate books, $4 each,
or $8 for the two, 8old at tho leading Bookstores
and News Officos, snd by
MUNN & CO., Publishers,
37 Park Row, New York.,

N, B.—Wo supply the Barexrorio Asenioax and
BurrLraexT for 1877 to wubseribors at the com-
bined rate of $7 for the two papers, wo paying post-
nge. Aoy person who hss already subscribed fo
tho Bonewrivio AsenioAx for 1877 may obtain either
the Burrrexest for 1870 completo, or for 1877, a8
preferred, by romitting 1o us the difference botween
$7 and the amonnt slresdy pald on iy subseription
for BOIENTIFIO AMERICAN,

MUBN & CO., Punrasmsis,

ened Bteol, Calonder Rollers, and for Huwlnu.'l‘umln or
Working Stope and other lmrd substances ; nlso Glox! ors'
Diamonds, J, DICKINSON, 64 Nassou 8t,, Now York.

Brayton Ready Motor

It has no boller, Is safe, economical, started by any
one in ono mluulu. OooN rlvu small spuoo, and gives an
unsurpassed steady, rellablo power, Addross

Penna, Ready Motor Co.,

20 N, 4th §t., Philadelphia, Pa.

BEINNOWILLES"
STEAM PUMP WORKS,|}
92 & 04 Liberty St,, New York,

Great roduotion In prices, Sond for eataloguo, Tho
“Knowles ' has nlwnyu been tho bost steam pump mndo.
I)U("h lml'llo\' l.l)

PATENT ELEVATOR BUCKET,
VORI BREWELS, FLOUR MILLH, GRAIN FHLIIVA-
TONE, BUGAR TEFINERS, &0,

Thoso buckets uro mude of tho bost ehiar.
ool stampin Imu and nre warranted to
ontwour slx of the d OLDEEY LR NUOKRT
The mml 1 BboOUL Lhe same,  Addross

T, ¥, ROWLAND, lirooklysn, B, D, N, ¥,

AIR COMPRESSORS

A SPECIALTY of HEATY I'RESSURES.

e Oleam Pump Works.

No. 239 Adnmna Ntroeet,

Bot Iron Dom,B-slo LIS .00 | plav.”

e G, T S RS Tty 2 1Y) B i) &

« Btoel '“”"““' < - ‘e 150 2. A Medal and Diploma for the “NEW
!rnnkﬂtenl Clnmps l)le , Clamp Dom Vice Clam

immmn

|l"|-tnm',\m' 10, 1877.

TRADE ENGINE.

]
Nolsoless in operation—Perfect

tn workmanship-all Hight parts
of Onat Btoel

Every Engine Indieated, and
yalve corrected 1o give the
highost .u.nml. rosults.

t Varmnied wpe ior to any
seml- |- wiable FEogine In the
market

sond for Prico List and Cirons.
lar,
HEnpMANN & Mgonet-
oy M'r'a Co
Ilnrlnn Ohlo

¥ To npponr end of Fobrunry. &3
Tho United States

BUSINESS DIRECTORY

FOR W,
This Mroctory contalns over 000 names of poersans
in all Kinds of business, Arrangod nllnlmltﬂmlly ne-
vording 1o Bates, and classifiod s g 10 business
It ix & yalushlo ald to the Merehant, \hnuln turer, and
Mochanie, fur oorre sdonce or the distribution of
olronlars,  The editi 1997 1s the third year of lssue,
and hos alroady received & largely (neroased patronage
from the business publie.
I'rioo Iu{ll\r'luw \\HIIIM'IIIIUH ir ordor before the hook

In Insued,
) i COLANGE & CO, I'ublishers,
s DR CoLA ) lh:nlll #t,, Now York.

I)munm 8 PATENT UNIVERRAL ECCEN-
) TR0 MILLS-For grinding Bonos, Ores, Hmld( o
Cruoibles, Fire Olay, Guanos, Ol Cake, Feed, Corn,
Corn «mf Cob, Tobacoo, ﬁnn" Hugar, Hulln Roots,

noow,  Coffos, Coconntit, Flnxaeed Anlulu!nn, Mion,
v-fr , and whnlnn\r oannot be mmuu\ by other milis.
Also for Painta, Printors’ Inks, Paste Hiacking, ete.
JOHN W, THOMBON, sucoossor 1o JAMES B( GAR-
lbl B, corper of W buo nu«l Flm Sts. Now York.

CHLORIDE OF CALCIUM

2! tuns for Sale in Jots to sult.
lrisd ‘l- ”r“())l}‘ 10 Iluph ‘-ln\u Ban r’nmcu«) Cnl

Centenmal Laurels!
A TRIPLE CROWN FOR

Wheeler & Wilsan!

Three Medals and Three Diplomas.

Their New Rotary Hook Lock-Stitch
Sewinz Machines, tho Standard :ew-
ing Machines of the World.

- Comparo Wheeler & Wilson’s Can-
tenninl Awards with the Awards for
auy other Machine.

[FROM THE OFFICIAL REPORTS.]
FULL TEXT OF THE REASONS,

1. A Medal and Diploma for the “NEW
WHEELER & WILSON SEWING MA-
CHINE," for the following reasons :
“A Lock-Stitch Sewing Machine, unsur-
passed in the fine workmanship of its parts,
and possessing great originality, great adapta-
bility to different classes of work, both on
Cloth and Leather, beauty of Stitch, ease and
rapidity of motion, and completeness of dis-

WHEELER & WILSON SEWING MA-
CHINE.”

““For Superior quality of work in Leather
Stitching.”

3. A Medal and Diploma for SEWING
MACHINE NEEDLE-WOREK.

“A superb display of Needle-work exe-
cuted upon the Wheeler & Wilson Sewing
Machines, exquisite in design and finish, from
the lightest gauze to the heaviest leather.”

WHEELER & WILSON M'FG CO.,

44 Fourteenth St., Unlon Square,
NEW YORK,

e ]
'['1] ] l‘

| TANITE OO,

; STROUDSBURG, PA.
|EMERY WHEELS AND CRINDERS.
‘ |Schlenkor’s New Ilc}llﬁn;
; B[]l] Revolving-Dle,

and full deseription,
[:“'”[“S HOWARD IRON WORKS,

BU ll'AIA).N Y.
NOYE'S MILL FURNISHING WURKS
Milstoyen, Eoriable M1, v a Waaetng: g
adaptod to flour milis, Bend Tor on

GRO. PLACHK, 121 Chiambers £, Kow Ynn Agont.
Bond for ('.ullruﬁ Kiving Prices
are the Inrgont In the Unitod Statos They mi hn ﬂr
5T wmuﬁ" Bumo, N. ¥,

(IGAR BOX PLAVEH

ter, $12 Nnnufnctun\d by FRANK & CO. 1'% 'I'enln
'-u-l l\nlhlo N. Y.

STATE, C Ol, NTY ANI) SHOP RIGHTS

for sale of C. Koonll mﬂ -“nl R:" ?:r'!'{tex"bﬂ-nglt

{3.::!‘; S WILHIDE & BHRO., York Rosd. ‘carll Co
)

WANTED TO PURCI!ASE ONE OR T’WO

econd-hnnd wheels rom
:np:vmdl:l’lmnt«r jto 1l !ect. ‘:tn ing price, eu:

P. 0. Box 1071, Now York

STEAM ENGINE WANTED.—A go‘%l‘
gX&!#ZﬁTEﬁﬁ’W&&?B&“":?”J MCCLOUD, Ambarst,

. 810 _Outat e
$55 8 877 5. ¥ rokertt Kuieta. Mning. |

vaspeeing

or THE

SCIENTIFIC AMERICAN
For 1877,

THE MOST POPULAR SCIENTIFIC PAPER IN
THE WORLD.

THIRTY-SECOND FYEAR.
VOLUME XXXVI—NEW SERIES

Tho publishers of the SCIENTIFIC AMERICAN beg
to announce that on tho sixth day of January, 187, a
new volumo was commenced. It will continue to be the
alm of the publishers to render the contents of the
new volume more attractive and nseful than any of its
predecessom.,

To the Mechanic and Manufacturer.
No person engaged in any of the mechanical pursuits
should think of doing without the SCIENTIFIC AMERICAN.
Every number contains from six to ten engravings of
new hines and inventions which t be found in
any other publication.

TERMS OF SUBSCRIPTION.

One copy of the SCIENTIFIO AMEIICAN will be sent
for one year, 52 numbers, POSTAGE PREPAID, to any
subseriber in the United States or Canada, on receipt of
three dollars and twenty cents by the publishers.

One extra copy of the SCIENTINFIO AMERICAN will be
supplied gratis for every clud of five rubscribers at §3.20
each ; or six copies for $16.50 without extra copy.
Postage free.

The Sclentific American Supplement.

A weekly paper, uniform in size with the ScmxTiNe
AMEmioAN, but a distinet publication. Tt containg work-
fng drawings of engineering works, and claborato troa-
tisen on overy branch of Science and Mechanics, by

J. H. Blaisdell’s

i, NOULDER,

20 North 4th St.,
PHILADELIIIA, PA.

WANTED, AN ACTIVEWORKING FORE-

man, Acoust: modt the Manufooet um of Bt A
unad Flonr MiL and Sao ML \York, R
WORTH S MOWE Grnnd Hopidos Mithan.

eminent writors, nt home and abroad. An illustrated
cover protects the handsomely printed shects, Price,
£5,00 per annum,  Single coples 10 cents.

One copy of the Benexrivio AMumicax and one copy of
(he SomRTIFIO AMEIIOAX SurrLEMEsT will be sent for
ono year, postago propald, to any subscriber in. the
United States or Canada, on recolph of seven Dollars by
the publishers,

Tho nafest way to romit {n by Postal-Order, Draft, ot
Express, Money carofully placed inelde of envelopes,

@, o 2 @ oonulmn. 19

o\\*" o\ 8
t“' \‘” \v mallod

o c‘*u DIRERR,

Bzrnnmm uu F‘u\nur,

courely scaled, and carefully addressed, seldom goes
natray § but it Is ot the sender's risk, Address all letters
and mako all orders, drafts, oto,, payablo to

MUNN & CO.,

37 PARK ROW, NEW mn-

S AT OHES., Chotpasi e, Moow
For terma nidross COULTRI & €O Clloans

o SBSON' S GO mﬁ‘"%m..a‘w
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