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THE HYDRAULIC ANNEXE AT THE CENTENNIAL
EXPOSITION,

There are few more attractive features in the Exposition
than the wing or annexe of the Machinery Hall which is
devoted to the display of the hydraulic apparatus. Long be-
fore the locality is reached the sound of *“ the rushing of
mighty waters ” reaches the ear, drowning the clatter of the
vast area of mechanism in the vicinity ; and the eye is greet-
ed by & score of great streams, first curving majestically into
the air, then lashing the waters of the huge tank below into
spray; while in rear of all, a moving background of crystal
and foam, falls the grand cataract. From a point behind
this superb sheet of water, our artist prepared the drawing
from which the annexed engraving was made. The tank is
an immense brick and cement basin 146 feet long and 60 feet
wide, the bottom being 8 feet below the floor of the Hall,

With the water level 14 inches below the floor, it contains
nearly 500,000 gallons of
water, which isused over
and over again in the
pumps, and drawn joff
only when it becomes
fonl and unfit for use,
when a new supply is let
in from the mains.

At the south end of the
basin is the apparatus for
testing turbine wheels,
and this includes the
miniature Niagara alrea-
dy referred to. Upon six
columns, three of which
are supported apon an
oblong pier, erected wath-
in and near the end of
the reservoir, and extend
ing across it to within
about 4 feet from each
side (the other three rest-
ing on foundations with-
in the basin) is placed a
tank of boiler iron 36
feet long by 18 feet 6
inches wide and 5 feet 6
inches deep. On the side
of the tank, overhanging
the reservoir, is a weir
overflow of the proper
curved form, extending
the whole length, and
placed about 32 feet above
the level of the main
tank : by means of which
weir, measurements of
water discharged may be
made. It holds about
19,000 gallons. The wa
ter falls over the weir
into the tank in a single
magnificent sheet, at the
rate of 30,000 gallons per
minute. This supply is
maintained by two An-
drews’ centrifugal pumps
of 100 horse power each,
wbhich are able to fill the
tank every 38 seconds and
to empty the main reser-
voir in 16§ minutes. The
elevated tank also serves
to obtain & head under
which other pumps may
while under
bottom of it is led,

discharge
test. From the

penstock tube 4 feet in diameter, and immediately under it ‘
is o cylindrical chamber of brick and cement 8 feet in diam }
eter, built in the foundsations of the tank columns. In this
chamber the water wheels will be placed

Ranged along the sides of the main reservoir arée nume

rous hand and steam pumps of all sizes, grades, and pat |
terns, the steam apparatus having delivery pipes measuring |
from 1 inch to 12 inches
sented in the engraving at about 12 feet from the floor, and
projecting over into the tank. At the north end of the lat
ter a crane pump throws a 2 inch stream of water almost to
the opposite
machines are to be conducted :

in diameter. These pipesare repre

oxtremity Numerous tests of the 'l‘\'lrllll“l'

and the r-‘-nhu, itis believe -l,
will prove of grest value towards determining the economy
and merit of the various apparatus for raising water and
producing power

4t
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directly downward,

Bodlly Welight and Nutrition.

Professor C. Voit, in a lecture at the Public Health Con-
gress held at Munich, remarked: *“The weight of the body
has often been assumed as an infallible proof of the main-
tenance of the condition of the body, or of a deposition of
tissue, and the food which keeps up a man’s weight has been
regarded as on that account satisfactorily nutritious. But
the weight of the body is no criterion of the value of the
food taken, because while the weight remains constant, or
even increases, water may increase in the tissue and albu-
men and fat diminish; or there may be an increase of weight
and deposition of fat, while there is also at the same timea
diminution of the albumen of the body. Badly nourished
people are ususlly not lighter than others, but their bodies
contain more water and less albumen and fat than those who
are well nourished. Every cattle feeder knows that cattle
which are being fattened do not at first increase in weight

|»r-r|mrllnlmll l\ to the food the y tnkeo And yet peop e com
monly regard welght as of great importance in the case of
men,
of Its weight nlone;

‘The »
tive

though a butcher will not buy a earcuss on the merits
ho must know the quality of the meat,
ubjective feeling of satisfuction is equally decep
The Irish peasant who consumes ton pounds of pota
toes in the day feels quite satigfied,

and yot is badly nour

ished, The bad effocts of an improper dietary are often seon
only aftor a considerable period has olupsed,”
— -
New Sulphur Mines In Novada,
A new and extensive sulphur bed has recently been dis

Novada

ded in a light colored formation similar to steatite, which is

covered in Washoe county, The sulphur Is imbed

half & mile in width, and can be traced north and south for
about a mile. The mine has been opened to s depth of some
20 feot, and the sulphur Is abundantly met with in the shape
of crystalized bunches. It assays about 75 per cent of the

pure article, and is worth $50 a tun In SBan Franclsco A

very Iarge yield is predicted ; and owing to the proximity of
the bed to the railroad, the expenses of transportation will
be sm: 11

et —
The Universal Distribution of Chromium.

With regard to the new mineral daubretite, which has
lately been observed in meteoric masses, Professor J. Law-
rence Smith considers it to be a photosulphide of chromium,
of the composition: sulphur, 37°62; chromium, 6288. This,
taken into consideration with the revelations of the spectro-
scope regarding the vapors which surround the sun, shows
that chromium is largely diffused through the material of
the Universe.

4o
Experiments with Frozen Dynamite.
Some interesting experiments were recently made at the
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works of the British Dynamite Company at Stevenston, Ayr-
shire, with the view of
proving that dynamite in
a frozen state is as safe to
handle and to transport
as in an unfrozen state,
Professors James Thom-
son and Bottomley, of the
University of Glasgow,
were present. In the first
experiment, several car-
tridges, in a frozen state
and in some parts begin
ning to thaw, were thrown
one by one from the hand,
with great force, against
an iron plate without ex-
plosion. In the second
experiment, a block of
iron, of about 400 lbs,
weight, was allowed to
fall from a hight of about
20 feet on a light wooden
box containing 20 lbs. of
dynamite cartridges in a
frozen state, and with
slight signs of incipient
thawing in spots more
exposed to the warmth of

the air. The box was
smashed, and the car.
tridges were crushed flat
and pounded together,

but there was no explo-
sion. The crushed car-
tridges were next made
up into two heaps to be
exploded. The ordinary
detonator shatters but
does not explode the fro-
zen dynamite, The ex-
plosion was therefore ef-
fected by inserting in
each heap a small unfro-
zen cartridge, with the
ordinary detonator in.
soerted into it, and then
firing this off by a Beck.
ford fuse. The two heaps
were  exploded succes
and it is worthy
of remark that the ex.
plosion of the first, though
vory violent, did not set
the other off, the unfro-
zen cartridge being the

-ii\l'l_\'.

only means for effecting
this purpose,

e -
Polsons,

On April 21, the Austrinn governmont published a decree
in regard 1o the truffic in poisons, declaring the following
substances to be included ander the term poison: 1, Arsenic
Chlorides and oxides of antimony,
including the chlorides, iodides, and

. Ordinary phosphorus. 5. Bro-
0. Prussio scld, and preparations containing it, as
also all cyanides, with the exception of those containing
iron. 7. All violently active proparations made from pois-
onous plants and animals, or manufactured artificlally, such

us the alkaloids, curare, cantharides, ote,
- .t — —

PARAGUAY TEA,—We learn from tho Deutsche Industrie
Zeitung that Paraguay tea (matd) has recently been introduced
into two cqfés in Vienna, and has already found many ad,
mirors,

and all its compounds, 2

B, Oxides and salts,
bromides, of mercury

mine
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BERTHELOT'S NEW ELECTRO-CHEMICAL DISCOVERIES,

M. Berthelot, the distinguishied Fronch chemist, has Intoly
brought before the Franch Academy of Sciences & sories of
remarkable exporiments, which, in addition to affording
other results, point to an Important and brilliant discovery
relat ve to the reactions which oceur betwoeen the gasoous
eloments of the air and the organic compounds of the earth,
The nature and effect of thoso reactions on vegetation con
stituto no small pertion of the science of agricultural chem
istry, And regarding the question of the source of the sup
ply of nitrogen to plants, It Is well known that none In more
closely enlisting the attention of chemists who find, in the
doubt envircling present accopted theorios, the stimulus for
further and deeper Investigation.

We know that, for the support of vegetation, carbon, hy
lrogon,oxygen, and nitrogen are needed, and that the source of
wrbon I8 the earbonie acld which exists in the atmosphere
in the proportion of oA, of its volumoe, Similarly, the
wator alwnys present in the air supplies hydrogen and oxy-
ron necessary. It is not so easy to trace whence the nitro.
ron I8 derived, and hero opinions have fiercely conflicted.
Previous to Licbig's time, it was supposed that organic mat.
or (humus) supplied the chief nutriment of plants ; but
Lis the great German chemist denouncod as ** baseloss and
wbsurd ;7 and after detailing his own experimental re.
warchos and those of others, he affirms that nitrogen “‘is
lerived either from the nir, whence it is conveyed to the
wrth In rain or dew, or from organic substances nceumu-
lnted from n series of generations of dead or decayed plants,
ar else from animal remaing contained in the earth or incor-
porated with it by man in the form of excrements, * * #
Ihe remains of extinet animal life, which are embedded to
an enormous extent in sedimentary strata, or which of them-
selves constitute whole masses of rock, attest the extraordi-
wry distribution of organic life in the former ages of the
arth : and it is the nitrogenous constituents of these ani-
nal bodies, passing over into ammonin and nitric acid,
shich still play an important part in the economy of the
vegetable and animal world.” Sach is the present theory.
it is difficult to conceive of its more complete reversal than
nust follow the acceptance of the facts which M. Berthelot
1ow places before us—facts which the clearest of subse-
juent investigation must substantiate before they will pre-
sail over Liebig's conclusions—facts which lead to the
wssertion that free atmospheric nitrogen is fixed in organic
wture, nnchanged in form by atmospheric electricity.

It has long been known that the silent electric discharge
s capable of producing special chemical reactions. In order
ostudy these, M. Berthelot devised a simple little appara-
-atus, composed, first, of & bell-mouthed test tube about
which a ribbon of platinum was coiled ; and second,a V
ube of glass closed at one extremity. The test tube filled
vith the gas or liquid to be tested was inserted over a mer-
-ury bath, and the closed end of the V tube was inserted in
t. One pole of a Ruhmkorfl coil was attached to the plati.
wum ribbon, the other communicated with a conducting
iquid (acidulated water) in the V tube. The current then
)assed through the then annular space comprised between
he vertical legof the V tube and the inner periphery of the
est tube, which space was of course filled with the mate-
sial under examination, By this instrument he found that
rganic compounds, at ordinary temperatures, absorh free
aitrogen, while under the influence of the current. In a few
aours, 154 grains absorbed from 024 to 0°3 cubic inch of ni-
trogen, the greater purt remaining unaltered ; o solid resin.
»us polymeric product was generated, which, on being
Seated, decomposed with evolation of smmonin, Turpoen.
tine and marsh gas acted similarly, "Taking the constitucnt
srinciple of vegetable tissues—in the shape of a piece of
white filtering paper, which is none othor than cellulose or
igneous principle—after having slightly wet it, he submit-
ted it to the action of the current in presence of pure nitro.
ren, In eight or ten hours, a notable quantity of gas had
yeen absorbed, and subsequently the nitrogen, combined
with the papor, was extracted in the state of ammonia,

The presonce of oxygen does not hinder the absorption of
nitrogen. By causing the discharge to act on atmospheric
vir in contact with a sirapy solution of dextrin, M. Berthe-
lot observed that a certaln quantity of nitrogen and oxygen
:ombined with the organic matter. Furthermore, hydrogen
is absorbed in the same manner and even more rapidly than
aitrogen ; 0006 cubic inch of benzine took up 15 cubic inches
of hydrogen, or about 2 equivalents, and the result of the
:ombination was a resinons substance anslogous to a dried
varnish, possessing a very strong and disagrecable odor,

The reaction produced by the silent discharge appears to
be much greater than when the electrio spark isused, With
the current the proportion of ammoniac gas reaches about
¥03 in the normal mixture of nitrogen and hydrogen ; with
the spark, but a few hundred-thousandths, The decompo-
sition of ummonisc gas by the current tends to the same
limit, This identity of the two limits produced by the in-
verse action of the current is remarkable, and is a8 impor-
tant to bo noted as that of the diversity which exists be-
tween the action of the silent discharge and that of the
spark. Protoxide and binoxide of nitrogen, sulphuretted
and phosphuretted hydrogen, sulphurous ncid, ete., are all
more or less profoundly decomposed ; und in brief, the no-
tion of the silent dischargo, like that of the spark, tends to
resolyve compound gases into their clements, with the produc
tion of phenomenn of equilibrium due to the inverse ten-
dency of recombination. Only, in the case of the discharge,
a portion of the isolated eloments unites with the compound
itself to form condenned products, to the formation of which,

however, are opposed the longer duration of the spark, and
enpocially the heating effect thereof.
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“It is not doubtful,” says M. Berthelot, turning 1o g,
practical results of his discovery, “* that analogous phenom,
ons (.crmnplniml by an absorption of oxygen) manifey
themselves during storms, and even when the air s eleegy

fied or presents a different potential in Its upper stratq gnq
in those exposed to the sun, which is, after all, its narma)
state. Under these conditions, the organic matters in op.
tact with the air very probably absorb nitrogen and OXygen

This absorption may be revoked st the moment of lighlnin‘
discharges, which correspond to the differences of tensioy,
analogous to and greater than those of the Ruhmkoff appary.
tus; and the same is likewise probable for weaker diffey.
ences that are incessantly produced. Porhaps even this
absorption of nitrogen and oxygen, joined to the molsenly,
condensations and other chemieal changes developed in the
tissues undor the influence of the electric discharge, cansey
corresponding physiologieal modifications which play u cor.
tain part in the singular allments manifested in the humay
organism during storms.”

Without stopping to dwell on these points, however, the
discovery may be regarded, as wo stated in the beginning,
as showing a new cause for the fixing of atmospheric nitro
gen in Nature. It engonders condensed nitrie products, of
the order of the humie principles so widoly extended over
the earth’s surfaco ; and howover limited the offects may be,
at each instant or at each point of the terrostrial superfi.
cies, they may evidently become considerable by reason of
the extent and the continuity of the reaction universally and
perpetunlly taking place,

e R e il
1S THE UNIVERSE COMPOSED ENTIRELY OF HYDROGEN!

There are many eminent chemists, Professor Cooke among
the number, who believe that, instead of there being 64 eleo-
ments, there is put one. That this one universal element
assumes more than 60 different forms (according to the ve.
locity with which the atom moves), which constitute the mole.
cules, or their arrangement, or number, is not more wonder.
ful than the changes which some of our so-called elementary
bodies saffer in their allotropic modifications. Salphur,
phosphorus, and carbon are, to a certain extent, protean; but
they are distanced in the allotropic race by isomorphous hy-
drocarbons. Dr. Wurz defines organic chemistry as the chem.
istry of the hydrogen compounds, for he believes that it is
protean hydrogen, with its ever-changing stomic volume
that makes organic chemistry so complex. If we combine
the two theories, that all matter is but various forms of one
simple bady, and that hydrogen is the most protean of our
so-called elements, we have an affirmative answer to the
query which forms the title of this article.

What force we shall employ to dissociate the elements and
convert them into that primitive form, we are st a loss, as
yeot, to say; but the spectroscope leads us to think that heat, if
sufficiently intense, may accomplishit. Lockyer, the great
English spectroscopist, has recently been studying the spec-
trum of ealcium, and says that when this metal is heated
nbove a certain temperature the hydrogen line appears, as
though, at that temperature, a partial dissociation took place.
This fact alone is a feeble basis for the grand hypothesis that
all things are hydrogen, and so too is the coincidence of the
blue indium line with one of the hydrogen lines; but we shall
wait for farther research, thankful that Professor Lockyer
has directed our attentien to that direction. The hottest
known body is the sun, and aboutit play enormous lambient
flames of hydrogen; and perhaps this unlimited supply of
hydrogen is due to dissociation. Will spectroscopic astro-
nomers tell us ?

R

OCULAR COLOR SPECTRA AND THEIR CAUSATION.

It is a well known fact that by certain simple combina.
tions of lines the eye can be so completely deceived as to
make it altogether unreliable as a means of estimating dis-
tance and direction. Similarly, by certain grouping of masses
of light and shade, the organ can be misled into recognizing
apparently tangible and solid objects from mere pictorial
representutions. These decoptions, however, are indepen-
dentof color. When that element is added a remarkable
group of optical phenomena is engendered, by which the eyo
is led even more completely, and with less obvious reason,
into error,

The reader will gainan iden of these appearances by tho
performance of a few simple experiments which we will in-
dicate. On a black background, place a disk of white paper
about the size of a half dollar piece. Gaze at the disk fix-
edly for u couple of minutes, then suddenly regard a blank
white wall: when & dark spot, having the outline of the
disk, will be beheld on the white surface. If adark body
on a white ground be first looked at, then, on lifting the
eyes to the wall, a brilliant white figare of corresponding
shape will appear, To these appearances tho name negative
spectra hns been given; thoy may be considered, in fact, 88
genuine spocters, ghosts, of the solid objects gazed on.
Neoxt, prepare from brilliantly colored paper, red, blue, yol-
low, and green circles. After gazing fixedly at the red eir-
cloand transferring the oyes to the wall, a green circlo will
appear thereon, the blue will cause a yellow specter, the
yellow ablue one, the green a red, and soon, each color pro.
dacing  specter of complemontary hue. Theso are termed
complementary color spector, and they muy be produced in &
variety of ways, Near sunsot, the rays of the sing
throogh an orange colored cloud cast blue
shadows of objects seen behind red curtains are
the sunlight be transmitted through colored glass
fall on white ground, the shadow of an object, p
to intercopt the light, will have a shadow of the color

Yo

plementary to that of the transmitting pane. And
look at the shadows so thrown through )




hy?; -}E@-‘Mow- appears without color;
dow falls on a black surface, no shadow

advanced by Dr. Thomas Young, and accepted
‘and others, to explain these phenomena, ns-
mee of different susceptibilities to color rays
tions of the reting, or among the different
- optic nerve filaments.  Color spectra and color shadows are
ull explained by partial or local fatigue of the retina under
_ impressions of light; so that the part of the retinn impressed
by a ticular color becomes, through fatigue, less sensi-
_ o same color, kind, or degree of light ; and there-
fore an impression is, during the time of that fatigue, made
fmn.ou visual consciousness only by the opposite or com-
plementary rays: these affecting those parts or elements of
the retina which are fresh not having been wearied by use.
~ We become, in short, color blind to certain hues, while our
capacity for perceiving other colors remains vigorous.

This theory has recently been reviwed by Professor
Henry Hartshorne, and the results of that anthor's inves-
tigations are opposed thereto, while they have led him to
suggest o new hypothesis, The more prominent experi-
ments of Professor Hartshorne are easily repeated. It is
obvious that, for the retina to become fatigued, an appreci-
able length of time is necessary. To show that no interval
of time elapses in which fatigue can oceur, it is only neces-
sary to make a few black lines on, for example, a piece of
bright green paper. Cover these lines with asheet of very
thin writing paper, such as is used, on account of its light
weight, for foreign correspondence, The black lines, seen
through the thin paper, at once appear red, and avpear so
instantaneously on the placing of the covering sheet. Any
other colored paper than green may be used; the colored
lines will always show the complementary color. Professor
Hartshorne goes on to show that the same instantaneous col-
or is seen in color shadows. Another experiment which he
describes consists in looking at sunlight through panes of
colored glass,and then turning the eyes toward a white wall.
In each coase a strong complementary (so-called negative)
color spectrum was seen; but on closing the eyes an almost
enually intense positive spectrum, having the same color as
the stained glass looked through, appeared. On opening the
eyes the complementary spectrum returned; on closing them,
the positive one, and so on for several times in succession.
This seems obviously to be quite fatal to the supposition
that retinal fatigue can account for any class of spectrasuch
as has been considered; for if ordinary luminous impressions
produce temporary fatigue and loss of sensibility, stronger
impressions ought to produce still greater fatigue and greater
loss of sensibility : whereus the reverse is the fact.

Professor Hartshorne's hypothesis is simply as follows:
The eye becomes charged, saturated,with the particular col-
ored light, and this, having a certain strength, is neutralized
by the similar colored rays in light reflected from the white

~ surfuce, so that only the complementary rays of that light
affect the sight. The minute retinal nerve elements respond
in vibration to the luminous ether waves of the color reflec-
ted to the eyes, and are excited to motion thereby; and by ir-
radiation or communication of vibrations, all retinal ele-
ments which have the same period of vibration are made to
partake in some degree of this movement. Then, when
tarning from the colored object, white light, consisting of
all the color rays or waves together, impinges upon the eyes;
those ether waves of the white light, which belong to the
color first acting on the retinal nerve elements, interfere
with and for the time relatively diminish or annul the spe-
cial vibrations already produced in the retina; leaving the
other waves of white light to take effect upon the retinal
elements which respond to or “resonate” with them, so that
the complementary color only is seen.

—_— s tr———
A NEW THEORY OF HAY FEVER.,

_Hay fever, rose cold, peach cold, hay asthma, or autum-
nal catarrh—the names being indifferently applied to the
same malady—is a disease which has so long baffled medical
skill that s deep-rooted popular notion has been engendered
that it is incurable. Having the characteristics of a cold or
asthma in some respects, it differs widely from them in
others, and fails to succumb to timely remedies which, in
the early stages of the ordinary catarrh or cold, induce pers
piration and so break up the affection. As to the nature of
the strange ailment, physicians have long disagreed ; but up
to the present time, the dominant theory has been that sug-
gested by Helmholtz in 1860. The German physiologist
stated that he had found in the nasal seerstion * certain
vibrio-like bodies” (infusoria), very delicate and small, and
observable only through microscopes of high power. These
he endeavored to eradicate by injections of quinine solution,
and met with apparent success. Helmholtz, however, experi-
mented only upon himself, and there isa failure of evidence
thronghout his investigation which may justly prevent
the acceptance of its results without the corroboration of
much more extended inquiry.

In 1872 Dr. Morrell Wyman, of Cambridge, Muss,, pub
lished a treatise on the disease in which he recognized two
distinet forms, namely .a * rose cold” or **June cold,” oe-
carring in May or June and corresponding to the hay asthma
of England and the Continent, and a later form beginning
in Angust and lasting several weeks into the fall, to which
he gave the name of ** autamnal eatarrh.” Subsequently Dr.
Blackley, of Manchester, England, pursued a series of in-

genious researches to support a theory that hay fever is
caused mainly if not exclusively by the pollen of gruss.
The studles of Helmholtz, Wyman, and Blackley we refer
to because, in point of time, they aro among the latest, and
for the reasan that they have each been regarded as impor-
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tant steps toward the thorough comprehension of the malady.
A new work on the subject has now just left the press, in
which all previous theories are reviewed, and the results of
probably the most extended investigntion ever made into the
causes and nature of the disease are placed before the pub.
lie. Theauthor is Dr, George M, Beard of this city, and the
method in which the inquiry has been conducted, together
with the facts elicited, will commend the work even to those
who may not be disposed to accept the theories adduced.
Following the example of Darwin and Galton, Dr. Beard pre-
pared a geries of fifty-five questions, which were designed to
exhaust all sources of facts of which the majority of physi-
clans and patients were capable of judging. From the an-
swers, eritically compared and statistically arranged, cover-
ing the circumstances of two hundred cases, the author
reaches the following general conelusions:

Hay fever is essentially a neurosis, that is, a functional dis-
ense of the nervous system. In order to induce an attack
there is necessary, first of all, a predisposition, frequently
hereditary, to specinl and excessive sensibility of the nerves
supplying the affected parts. All forms of the disease in
all countries, whether ocenrring in the spring, summer, or
antumn,are but manifestations of one disease, for which the
most appropriate name is ““ summer catarrh,” which may be
subdivided into an early form, middle form or July eold,
and the latter form or ““ autumnal catarrh.” As the disease
is not due to any single specific cause, animal or vegetable,as
has been supposed, no specific will ever be found for it.
The attacks may be prevented and relieved and some remedies
will act specifically on individuals; but no one remedy will
ever be found to act in all cases. The leading indications in
the prevention and treatment of the disease are the avoidance
of light, heat, worry, dust, vegetable and animal irritants,
and other exciting causes, fortifying the system by tonics
before and during the attack, and relieving the symptoms by
those sedatives and anodynes, locally or generally adminis-
tered, which are found by experience to be best adapted for
each individual case.

These indications can be met by spending the season of

the attack at sea, or in elevated mountainous regions, or in
high latitudes at any elevation where the air is sufficiently
cool, or at the sea shore, or, for those who cannot leave their
homes, in quiet, cool, closed, and darkened rooms.
For those who, in spite of these precautions or from ina-
bility to take them, are attacked with the disease, ther eme-
dies should be quinine, arsenic, iron, and electricity, be-
fore and during the attack ; local applications of quinine
and camphor by the atomizer; and for palliatives, any one cr
several of the great variety of remedies that experiment
shows to be most useful for each individual.

SHALL WE CHANGE OUR WEIGHTS AND MEASURES?
The reasons for and sgainst making the metric weights
and measures the only legal standards in this country are
pretty thoroughly canvassed in the majority and minority
reports of the committee of the Franklin Institute, appoint-
ed to consider the question at the request of the Boston So-
ciety of Civil Engineers.

The majority report, submitted by Messrs. Coleman Sell.
ers and W. P. Tatham, urgently opposes the change, belioy-
ing that the possible benefits to be reaped from it would not
make up for the damages done during the transition ; and
that our government has already done all that can fairly be
asked of it by making the metric system legal,

In the first place the motive for change which originally
gave rise tothe French system does not exist with us. There
is among us nothing like the legal confusion of weights and
measures which existed in France when the Bishop of Au-
tun first proposed a reform. Our standards are few, and
have the same value in California as in Maine ; those which
the motric system was designed to supersede were numer-
ous, widely various, and of narrowly local use. There were,
for example, thirteen different lengths of the foot, all legal,
in France; eightoen logal yards, twenty-one legal pounds,
twenty-four legal bosscawr, thirteen legal tonneawsr, and so
on ; and the range of quantity represented was often enor.
mous, a8 between 12,203 cubie inches and 97,980 cuble inch
es in the varlous tonneaur.

Then the opportunity presented to France was favornble
forn change: o time of revolution, when the social order
was overturned and a new political system innugurated. Bo-
sides, the people of France had always been used to having
the government interfere with their private affairs. We
nre not,  The general government has not oven undertaken
to enforce complinnce with existing standards, which the
constitution anuthorizes it to fix; and if enncted, n lnw abol.
ishing them and substituting the metrie welghts and moas-
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ures would probably remain a dead lotter unless enforced by
monns which the people would not submit to, i

The argument of the commities is broken at this point by
n digression in regard to the difficulties which the French
experionced In bringing about the change: an interesting
summary of the history of the origin and development of
the motric system, but without any bearing on the presont
question, since the system is now complete, if not perfect,
and many other countries have adopted it without any such
diffioulty or derangement of trade,

The objections to the moter as & standard are more cogent,
[t cannot bo made univerasl, It was deawn from the cirele
and the sphere, yet neither of theko forms will submit
the decimal motrical system. * The measurement of tinme,
of the degrees of the elrolo, of navigation, geography, and
astronomy, successfully rejected it, although the prime idea
of the Commisslon was to connect these subjects with ordi.
nary weights and measures, by making the meter (the forty-

millionth part of the circumferonce of the earth) the unit
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of lineal measure, and the gecond (the hundred thousandth
part of the day) the unit of time, by means of the pendulum
beating 100,000 seconds. The meter and the second were
then the intermediate links in & long chain connecting Sei-
ence and practical life, having the solar system at one end
and a quart measure on the other. It is singular that the
parts of this chain applicable to the calculations of Science
were at onee abandoned for their Inconvenience, and the
parts applicable to the nses of yard sticks, pound weights,
and quart measures were imposed upon the people by com-
pulsory laws for nearly twenty years, without regard to the
still greater inconvenience to them."

In the end o compromise had to be made for the conveni-
ence of commerce, and arbitrary standards,susceptible of di-
visions into halves, quarters, thirds, and so on, were author-
ized, ““in harmony with the daily wants and usages of prac-
tical life.”

Another serious objection to the meter as a standard arises
from the fact that it is as arbitrary as the foot. Theoreti-
cally, it is the ten millionth part of the earth's quadrant,
but the adopted length has been proved incorrect, so that the
actunl standard is not a definite fraction of the earth’s eir-
cumference, but the arbitrary rod in the public archives.
As there remains not even a sentimental reason for accept.
ing the meter as a standard, convenience alone should de-
termine the question of its adoption. On this point the
committee hold that it is not nearly so satisfactory as the
foot, while the confusion, labor, and expense of changing
stacdards would be enormous, The meter is only decimally
divided, whereas the foot, besides being divided into tenths
and hundredths, is also divided into inches, giving the even
half, third, fourth, fifth, sixth, tenth, twelfth, and hundredth
of the foot, and the half, third, fourth, fifth, sixth, eighth,
tenth, twelfth, and sixteenth of the inch.

Again, if we change our standard for the sake of unifor-
mity with France, we must sever our uniformity with Great
Britain, with which three fifths of our foreign commerce is
transacted. And the change would entail a much greater
expense than is usually imagined. All our land surveys
have been made in acres, feet, and inches, and are so re-
corded in our public records with the titles to the land.
““ Hundreds of years would elapse before we could permit
ourselves to forget these old measares.” The industrial arts
have of late years acquired a far greater extent and preci-
sion than ever known before, with an infinite variety of
costly tools for working to exact measurements. To change
our standards would necessitate a corresponding change in all
these, entailing enormous loss. A new ontfit for a well
regulated machine shop, employing 250 workmen, for ex-
ample, would cost, it has been estimated,not less than £150,-
000, or $600 for each workman. ‘‘If new weights and
measures are to be adopted, all the scale beams in the coun-
try must be regraduated and readjusted ; the thoussnds of
tuns of brass weights, the myriads of gallon, quart, and
pint measures, and of bushel, half-bushel, and peck meas-
ures, and every measuring rule and rod of every description
throughout the land, must be thrown aside, and others,
which the common mind cannot estimate, must be substitu-
ted.” Further, ‘“ the great mass of English technical liter-
ature would become almost useless, and must be translsted
from a language which we, and the nation which we have
the most to do with,understand perfectly, into a new tongue
which is strange to most of our people.” The change may
seem easy enough to closet scholars who use weights and
measures only in calculations; but to practical nsers of
weights and measures, the producers and handlers of the
mauterial wealth of the country, the necessary cost of the
change would vastly outweigh any possible theoretical ben-
fit to be derived from it

The report of the minority of the Committee, Mr. Robert
Briggs, is less an argument than a vigorous protest against
the positions taken by the majority, as untrue, irrational, or
absurd, Mr. Briggs agrees with the wmajority, however, in
holding that “‘it is inexpedient to attempt at present to anti-
cipato by enactment the time when this great step in the
progress of human civilization and unity (the adoption of
the metric system) shall be taken by the national govern-
ment of the United States.” But ho does so *“ solely upon
the grounds of the incomplete proparation and education of
the people, and their want of appreciation of the immense
advantages in the progress of the arts and the applications
of the sciences which the metric system presents.”

The opportunity was a favorable one for presenting a
strong argument for the chavge, based on the practical ex-
perience of those European and South American States
which have adopted the metric system ; and it is & pity that
Mr. Briggs did not avail himself of . Much better than
nny protest aguinst the statoments of the majority of the
ocommittee would have been an array of faots showing that
the metrie systemn had been sdopted by countries,other than
France, without the ovil results predioted,

A —
Chiloride of Sliver Battory,

For the lust yearor two Mr. Warren De la Rue, in con-
Junction with Mr. Spottiswoode, has been making a series
of interesting experiments with a gradually increasing se-
ries of eloments, whose chief interest centers in the employ-
ment of chloride of silver as the olectrolyte. Starting with
a thousand cells, he has increased the number to over five
thousand, and has published some remarkable facts incon-
nection therewith. It is not impossible that, some day, chlo-
ride of silver may play the part of lHght producer in addi-
ton to its usual well known rdle. The experimentalists
named estimate that 100,000 of these battanios would givea

spark in air of nearly three yards.
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L) NEW GATLING GUN,
The annexed Hlustration roprosents a new and improved
fivo.barroled Gatling gun, which, fn lightness and rapidi.
ty of fire, oxcels any gun horetofore made on the Gatling

systom.

This gun woighs only 97 Ibw, and fires 0 1 thousand shots
per minute. It differs from the previous models in the fol.
lowing particulars: 1. The barrels and working mechanism
are enveoloped in & metal casing, which supplies the place of
the frame formerly used. Thisoasing protecta the mechan
fsm from rmin, dust, rust, ete, £
The crank i attaohed directly to the
rear end of the main shaft, super-
seding the use of gearing to revolyo
the gun. 8 Improvement in the
feed has boon made, so that the car.
tridges are fod directly to the carrier
on a central line, vertically, above
the axis of tho gun. These improve:
monts can be applied to guns of ten
barrels.

The manufacture of Gatling guns
was commenced at Colt's Armory,
Hartford, Conn., in 1866, and has
there been continued uninterrap-
tadly since, They are also made
at the works of Sir W, G, Armstrong
& Co., Neweastle on Tyne, England,
and by Ludwig Nobel, at 8t. Poters.
burg, Russia, under agroements with
the Gatling Gun Company. They
have been sold to the following gov.
ernments : Austrin, Argentine Re-
public, Brazil, Bolivia, Chili, China,
Costa Rica, Denmark, Egypt, Ecua.
dor, France, Germany, Baden, Ba.
varia, Prussia, Great Britain, Guate.
mala, Hayti, Holland, Italy, Japan,
Mexico, Nicaragua, Paraguay, Peru,
Russia, Siam, Spain, Sweden, Swit-
zerland, Turkey, Tunis, and the Uni-
tod States.

It will be seen from the above that
the Gatling gun has met with re-
markable success, and is destined to
play no inconsiderable part in future
WATS.

- ———attr—
IMPROVED SPLIT WHEEL,
Mr. Benjamin G. Mills, of Fall River, Mass., has patented

AL

through the Belentific American Patent Agency, April 18
1876, an improved split gear or other wheel, ,,;,. ..““”-“.mi
that flanges on the ope side of one part fit upon and are bolt
od to the side of the other part, to allow of applying to, and
removing from, the shaft such wheels in Jess nl'mrt- lh;n is
required when they are fastened by bolting two flanges h).
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gother at the sides of the wheel, One part of the wheel
may also be dovetslled in the other, to sustain the expand
luk.m'.tlon of the key botter than in the common way,

A s one part of the wheel, and B the other. The Iatter
hins curved flanges, C, projecting from one side, suitably for
fitting againat the side of part, A, 8o as to be secured thereto
by bolts, D, when the two parts are fitted together on the
shaft. The part, A, comprises nearly the whole of the wheel,
belng only as much lows ns is nocessary for the notch, F, to

admit the shaft to the center, F. Said noteh is made in dove

THE LATEST IMPROVED GATLING GUN.

tail shape, so that the part, B, will be securely held against
the expanding effect of the key, by which the wheel is se-
cured to the shaft.

The Chinose Management of Rosew,

It hins been stated that the Chinese method of layering
roses is sometimes more successful than ours. Late in the
summer they select a vigorous shoot of the same year's
growth and tongue it in the usual way; thenpaut in a small
pebble to keep the slit open, and bind a handful of fresh
moss around the tongue, keeping it constantly dampened.
In about six weeks it will have struck roots, and can be
planted without disturbing the mossy covering. Many of
the garden roses can be increased by suckers from the roots,
which can be severed with a sharp spade in the autumn
and new bushes formed of them. Budding roses isa simple
process, by which amateur cultivators often increase their
stock. A sharp penknife can do duty for a budding knife,
and the handle of a toothbrush, if ground down smoothly,
will answer for a spud to sid in lifting the bark. From the
last of June to the last of August is the best time for this
process, as the bark can then be more casily raised from the
wood. Take a smooth stalk and make a horizontal cut
across the bark, through to the wood, but not into it. From
the center of this cross cut make another cut straight down
the stem, an inch or more in length. These two cuts should
resemble a T. BSlice off the bud you desire to propagate
with one cut of the penknife, cutting it close to the main
stalk. Now, with the edge of the spud turn back the bark
on each side of the straight cut and insert the bud on the
wood of the branch to be budded, fitting it tightly to be
crossed cut.  With s bit of soft yarn bind down the bark,
leaving the point of the bud exposed. A handful of damp-
ened moss must then be bound round the stem, taking care
to leave the tiny point of the bud exposed to the air. In
six weeks the wrappings can be removed, but all other
shoots must be kept from growing on the budded branch.
By this means a rosebush can be made to bear half a dozen
different colored roses,

S0 D D
Glgantic Advertising,

Probably the largest advertisement in the world is that of
the Glaagow News, which displays its name on the slope of
the Ardenlee, Scotland. The length of each lotter is 40 foet;
the total length of the line is 328 feet, and the area covered
is 14,845 feot.  The borders of the letters are sown with a
pure white flower, the center is sot with dwarf beet, the
dark purple of which shows well at a distance, and on each
#ide of this there is a row of light purple candytuft,

- -4 0 o
Dangerous Valls,

Ladies in traveling at this scason of the year frequently
wear vails of gauze, most commonly light green in color.
It appears that the use of these is not wholy safe; as a case
has Iately been published of & child, in Troy, N. Y., whoso
face while asleop wan covered with a green vail to protect
it from flies. The infant managed to get the fabric in its

mouth, sucked it, and died shortly afterward, with all the
symptoms of poisoning.

IMPROVED MORTIBING MACHINE,

Wo illustrate horowith an improved machine for eutting
mortises in all work not too hoeavy to be rained to the ehise)
by the table, including sash, doors, blindas, onrpentry and
joinery work In general, furniture, carringe work, ete

The frame, table, and attached parts aroof cast iron, vory
strong and heavy. T'he running and reciprooating parts are
of the best cast steol, as lght as is compatible with strength
and durability, The high velocity of 700 to 800 strokes per
minute is attained with but little vibration; and as the crank
provided with an outside
bonring, the thrust being direct from
the crank pin to the mortise, the
machine I8 capable of ulrivh.“ An
inch chisel into hard wood without

shaft is

boring.  The method of applying
thin extra bearing prevents injnry
by careloss workmon, both to them.
solves and to the machine. All box.
ou nre of bell motal, and that in the
ravorsing eylinder Is split and made
ndjustable with scrows, to correct
nny innccuracy.

A practical trial of over twenty
yonrs, we are informed, has proved
the efficacy of the device for revers.
ing the chisel, It turns the chisel
promptly, by power, with a searce.
ly perceptible motion of the treadls,
nnd holds it true, regardloss of wear
or inequalities in the timber being
worked.

The destructive effects upon joints
in reciprocating parts has been duly
considered in the design, and but
three joints nre employed in the re.
ciprocating parts, it being impossi.
ble to have less and to allow the
chisel to turn,

The table tips to mortise on any
angle required ; and when desired, a
rack and pinion feed and boring ap-
paratus are attached, To insure ac-
caracy and cheap production, spe-
cinl tools are used in the construc-
tion of this machine; and the run-
ning parts and boxes are made to
gage, and can be duplicated.

Many hundreds of the old style of this mortiser, embody-
ing the same reversing device, we are informed, are now in
use. The machine illustrated can be seen in daily operation
at the Centennial Exposition. Oneis in the space of the ma-
nufacturer, in Machinery Hall, section B 7, columns 47 and
48, and another in the adjoining wood shop of the Commis-
sion, which is fitted up with machinery of the same maker

Furthor particulars can be obtained by addressing H. B.
Smith, Smithville, Burlington county, N, J,

il D
*

ONE pound of coke ovaporates 9 1bs. water; 1 1b. of coal,
the same; 1 1b. slack, 4 1bs. water; 1 1b, oak (dry) 43 1bs.

water; 11b, pine, 24 1bs, water.




AvuGusT 19, 1876.]

IMPROVEMENTS IN FIRE ENOGINES,

The old controversy as to the merits of rotary pumps is
likely to bo revived at Philadelphia, when the comparative
oxcollence of the fire engines on exhibition has to be decided
by the judges, The Silsby Manufacturing Company, who
have constructed the machine shown in Fig.1, make use of the
Holly pump, as shown in Figs, 2 and 8. For the rotary pump,
ns for the rotary steam englne, many points may bo urged

to demonstrate the superiority of the rotary over the recip-
rocating principle, such ax con.
tinuous netion, diminished wonr
and tear, and the absence of
jurring and jorking, which are
espocinlly to bo avoided in fire
ongines, as they seriously di.
minish the effect of the machine,
But again, ag In the case of the
rotary engine, tho results at-
tained by the rotary pumps have
boon excoeded by those of their
reciprocating rivals, If, how-
evor, practionl trinls bear out
the olaim of the Silsby Company
for this machine, a considerable
step in the improvement of the
fire engine will have been made,

The construction of the Holly
pump is shown in the sectional
view, Fig, 2, The steam entors
at A, and passes out at B, turn-
ing the two revolyers, ¢ and d,
in its passage. The sides of
these revolvers are packed, as
shown, by blocks of motal insert-
od in grooves in the long cogs,
and keptout by the momentum
of the cams, assisted by springs.
The ends of the revolvers are
ground to the ends of the eylin-
ders in which they turn. The pump is precisely like the
engine, the revolvers being carried around by gears on the
outside of the cylinder, to save wear. The revolution of the
onms draws the water in at A, as shown by the arrows, again
converging the advancing streams at the discharge, B.

The improvement on this pump made by the Silsby Com-
pany is shown in Fig, 8, three toes being added to each rota-
tor to insure perfect steadiness of the emitted stream.

In Fig. 4 is shown the form of boiler now used in this fire
engine. The operation will be clearly understood from the
engraving. The boiler, as shown, embodies some slight im-
provements in details, the water tubes, C, having been short-
ened, the smoke flues, D, lengthened, and the grate surface

Fig. 2.

increased. One of the water tubes is shown separately at
the left of the engraving,

We are indebted to the Polytechnic Review for the engra-
vings.

The Nijni-Novgorod Falr,

This great Russian fair. opened on June 25 (old style),and
will come to a close early in Scptember. The value of the
merchandise actually sold at the fair has risen to nearly
$£10,000,000. Tea was sold last year to the value of upwards
of $600,000. Along the banks of the lake enormous pyra-
mids of chests of tea are heaped upon the ground, covered
only with matting made from the inner bark of the birch
tree. These chests of tea, called ““tsibiki,” are so packed
as to be impervious to rain or damp. Outside the ordinary
wooden chest is a covering of wickerwork of cane or bam
boo, round which, at Kiaskhta, raw bull hides are tightly
stretched, with the hair inwards. These chests arrive at
Nijoi from China, having been received in barter on the
Chinese border of Russia, for Russian manufactures of cot-
ton or wool. It is these * tsibiki ” which contain that pecu-
liar Kiakhta and Baikhoff tea, whose taste and aroma are un-
equaled by any other kind of tea imported into Europe from
Chios. But Kiskhta tea now encounters & formidable rival
in the tea imported through the Suez Canal and Odessa, as
well as from Eogland, and which bears the name of Canton
tea. Articles of almost every description are sold, also
large sales are mude of corn, leather, fruits from Persia, of
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madder and wine from the Cancasus,and of cotton nnd sking
from Bokharn

o ——ear—

The Improved Leclanche Hattery.

The Leclanché element, which is now widely used, s, as
is well known, composed of a mixture of peroxide of man-
gonese and crushed retort carbon, inclosed in a porous vase
around a large carbon plate, The vase is plunged in & solu-
tion of sal nammonine, and u rod of zine serves as the posi-

SILSBY'S ROTARY STEAM FIRE ENGINE —Fig.

tive electrode. With this combination the expenditure of
zince occurs when the circuit is closed and is proportional to
the work of the battery. Depolarization is effected as in
other batteries, by the disoxygenation of the peroxide.

It often happens that this element presents a resistance
quite considerable, which it is desirable to diminish. This,
M. Leclanché states, he has succeeded in accomplishing, and
he has already constructed over 30,000 elements of the im-
proved battery for French railroads. The mixture which
has given the best results is formed of 40 per cent peroxide,
55 of retort carbon, and 5 of resin (gum lac). These ingre-
dients being intimately mingled are introduced into a steel
mold capable of withstanding a pressure of 300 atmospheres,
and are heated to 212° Fah. The whole is then reduced to
a solid state by the hydraulic press. The electricity of this
mass may be easily collected by a small rod of carbon in-
closed therein. The addition of 8 or 4 per cent of bisul-
phate of potassa in the interior of the agglomerate contri-
butes towards diminishing the resistance in a notable pro-
portion, by acting as a solvent for the oxychlorides which
are deposited in the pores, and diminish the conductivity
of the mass. This resistance, M. Leclanché states in his
communication to the French Academy of Sciences, becomes

Fig. 4. ==
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g0 weak that a single element is capable of heating plati.
num wire rod hot, and that he has thus been enabled to ap-
ply the battery to the electric lighting of gas. The electro-

motive force of the new pile i5s about 1'5, the Daniell ele-
: .

ment being taken as unity]  § o

Wooden Pavements In London.

Some two years ago permission was granted by the city
nuthorities to the patentees of various systems to pave so
muech of Cannon street as would enable the former to ar-
rive at & definite conclusion as to their respective merits,
Accordingly, in Muy, 1874, a piece of wood pavement, con-
structed on * Norton's Patent Wood Slab Pavement” sys-
tem, was laid down, The slabs are 7 feet 6 inches by 3 feet,
composed of wooden blocks, which are cemented together
by an original watertight saob
ptance, When laid down the
proprietors usserted that this
substance would prove to be
wholly impervious to wet, thus
obviating the chief objection to
other wood pavements, namely,
that the surface water percolates
throngh the interstices of the
blocks, and by so doing not only
rota the wood, but creates & sa-
nitary ouisance which at times
might become exceedingly dan-
gerous, A few days ago a slab
of the pavement laid down in
Cannon street was lifted, in the
presence of a number of gencle-
men interested in the question,
and an engineer informs us that,
when taken up, the pavement
exhibited a wear of less than one
quarter of an inch, and that,
when the blocks were split up
to ascertain the truth of the as.
sertion that the water would not
percolate through the interstices
of wood, the timber was per-
fectly dry, while the earth grit
1 on which it was laid was also
found to be in exactly the same
condition as on the day it was first put down.—Builder.

A ——
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A NEW SOLDERING MACHINE,

Mr, W. H. Ireland Howe, of North Salem, N. Y., has pa-
tented through the Scientific American Patent Agency (June
13) a novel improvement in soldering machines, especially
suited for soldering the end seams of cans. A, in the engra-
vings, represents the frame of the machine, to which is at-
tached a track, B, along which the cans are to be rolled.
The track is flanged along its side edges to keep the cans,
C, in place upon it, and has a side inclination, to cause the

ends of said cans to rest upon the lower side flange, 3*, as
they are rolled along said track. The track, B, is slotted in
the lower side of its middle part, along the flange, &/, to al-
low the end seam of the cans to project through into a sol-
der bath, D, placed beneath it in the frame, and in which
the solder is kept melted by a furnace, The bath, D, is of
such a length that the cans may make at least one entire re-
volution with their end seams in the solder. The track, B,
is made with an upward Incline at one end, down which the
cans are rolled In passing from the machine, The cans, C,
are rolled along the track, B, by an endless band, E, which
passes uround the pulleys pivoted to the frame, and to one
of which motion may be given by hand or other convenient
l!()\\'i‘r.

: -——ttro—
An Oyster on Horseback,

A tortoise was lately brought into Contral Park having
the shell of a full grown oyster grown upon its back. Frank
Buckland recorded a similar instance in England a few years
ago, and predicted that if the oyster shell were removed it
would be found to have molded itself to all the rugosities of
the surface of the tortoise’ shell.  The Central Park spe-
cimen rubbed the shell off its back a few days ago, and the
pattern of the scales was found imprinted on the hard shell,
showing the truth of the British naturalist's prophecy, that
the valve of the oyster, which is attached to the fixed object,
takes the precise form of its surface,

‘.
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M tmore (page 81, carrent volume) denounces
NWIL‘M 'Wh._ & hiollow sphere dootrine” as

absurd and false. The doctrine positively
declared 1o be false is the well known and entirely proved
theorem that a hollow shell, of equally distributed matter,
attracts & body placed inside of it equally in all directions.
That is, & body at any depth in the earth is attracted effec-
tively by that part only of the earth that is below that depth,
the shell of matter outside of that having an equal effect in
all directions, and thus no effect.

In connection with this theorem and following from
jt is the theorem that “‘a body lowered towards the
center of the earth would lose in weight in proportion
to its distance downward.” But Mr W. says these
two theorems are contradictory to each other, and illustrates
by sapposing a body to weigh, say, 24 1bs. at the surface of
the earth, and to be lowered half way to the center. Then,
he says, sccording to the hollow sphere doctrine, it will
weigh only 8 1bs., because only one eighth of the earth’s vol-
ume is nearer than the body to the earth’s center; whereas,
according to the other theorem, it must weigh 12 lbs., this
being proportionate to the distance. But in this reckoning
Mr, W. very carelessly ignores the fact thav attraction is al-
ways inversely proportional to the squares of the distances
from the attracting body. If the body weighing 24 1bs. is
carried half way to the center of the earth, it must therefore
weigh four times 24 1bs,, that is 96 Ibs., there, if still attrac-
ted by the whole body of the earth towards the center. But,
in fact, it Is attracted by only one eighth part of the earth's
body, and will therefore weigh only one eighth part of 96
1bs., that is 12 Ibs. And at all distances, the sttraction
within the earth's body, assuming thebody to be of uni-
form density, being directly as the cubes of the distances
from the center (the resnlt of leaving out the external shell
entirely, ns ineffectusl) and being also inversely as the
squares of the distances, in consequence of the mere fact of
distance, the result is that the actual effective attraction
must be directly as the distances.

Another objection to the hollow sphere theorem, stated by
Mr. W, is that it would follow from it that a hollow sphere
would balance, as on its center of gravity, if supported at
any point inside of it: whereas it will not balance unless
supported at the center. Here, again, he ignores the effect of
distance on the force of attraction. A hollow sphere does
balance around any and every point within it, as far as the
mutaal attraction of its own parts towards each other is
concerned. But the balancing of attraction from some
other distant body, as in the case of all weights on the
earth’s surface, is quite another thing. J. P. PERRY.

New Ipswich, N. H.

Welzght On and In the Earth,
To the Editor of the Beientific American :

Your correspondent, Mr. E. B. Whitmore (see page 64,
current volume), should be more careful in pronouncing ab-
surd a well established theorem, simply because he cannot
look through it at the first glance; and he makes n serious
mistake in his own conclusions. He omits to observe that
the distance of P from C is equal to § that of A from C, and
that, in order to get the attraction of the original 24 1bs.
when removed to P, he should maltiply the 8 Ibs, of
his ealealation by the square of 2, and he would have
found no hostilities between the old theories. His consider
stions, however, show the well known fact that an object
&t P s sttracted equally strongly by the small sphere and by
the lenticular rmass, BFDC, Huoo Brronas, d

Philadelphia, Pa.

——vtro—
Electricity and the Radlometor,

To the Editor of the Beientific American :

I have recently observed a phenomenon which is ealcula
ted to throw some light on the theory of that mysterious
little instrument, Crookes” radlometer; and as, to the best of
my knowledge, it has not been noticed before, | hasten to
communicate it o the rendors of the SCIEXTIVIC AMERICAN,
The radlometer used was one made by Gelmler, of Bonon,
and s in all respects similar to that described in the Screx.
TIPIC AMERICAN, Vol. XXXII, page 302,  The phenomenon
and the method of observing It are as follows

Scientific American.

1. The glass globe of the radiometer becomes negatively
electrified upon the whole of its outer surface when submit-
ted to the radiation of the sun or any source of light, oreven
to obscure heat radiations of a certain Intensity.

2. The presence of electricity is more sensible upon the
hemisphere facing the source of radiation than the farthest
removed from it,

The presence of this free clootricity was determined by

scope of this description can verify the above statements
for himself. There is no need of using & condenser, as the
effects are sufficiontly apparent without it. By placing the
radiometer near a luminous or obscure source of radintion,
and simply touching the globe, several times and in diffor-
ent places, with a piece of tinfoil supported on an insulated
handle, and then approaching the tinfoll to the electroscope,
a marked detlection of the gold leaf towards the negative
pole is at once observed. If the same experiment be repea-
ted with the radiometer when removed from the radiant
source and placed in obscurity, the globe gives no signs
whatever of electricity.
This manifestation of electricity cannot be attributed to
the friction of the vanes of the radiometer with the rarefied
air of theglobe. For if the radiometer be inverted so that
the vanes cannot rotate, and be then exposed to the radiant
source, the same electrical effects will be prodaced. Several
experiments, too simple to be repeated here and which,
moreover, each observer will easily imagine for himself,
have also convinced me that these effects cannot be attribu-
ted to a feeble evaporation on the exterior of the radiome-
ter.
By attaching pieces of tinfoil to the electrodes and apply-
ing them to the globe of the radiometer, I have also deter-
mined that this instrament is sufficiently delicate to indi-
cate, by s marked fluctuation, the feeble tension of a quart
cell of Grenet’s bichromate battery. I hope, however, to be
able to give more details of this experiment ina future com-
munication.
As your readers will observe, 1 have not stated to what
molecular changes I believe these electrical manifestations
are due. Still less do I hazard any opinion in regard to the
theory which presents itself quite naturally on the mere
statement of the above facts, and which seems to explain all
results observed with the mdiometer up to the present. This
I hope to be able to do in a short time,

Josern Deusavux, 8. J.,
11 Rue des Recollets, Louvain, Belgium. July 14, 1876,
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Are Potato Bugs Polsonous!?
To the Editor of the Scientific American :
I notice that the Iast issue of the SCIENTIFIC AMERICAN,
in speaking of potato bugs, says that they are not poisonous.
This statement ought to be taken with some qualification, 1
think. 'We have had ten years of experience with the in.
sects in this State, and the universal impression here is that
it is not safe to handle them. I have known of numerous
instances wherein people have been made seriously sick by
breathing the fames where potsto bugs had been thrown in-
to the fire, or where boiling water had been poured on them
to kill them. 1T also knew the case of a Bohemian woman
who killed the bugs with her hands : and as the skin was
broken slightly on one finger, an inflammation set in, which
resulted in her death. Other instances might be given,
equally conclusive in their bearing on the point in question.
I think there can be no doubt that there isa poisonous prin-
ciple in the bugs, which renders them dangerous to life and
health if carelessly handled.
They can be destroyed by sifting a mixture, of 1 part pure
Paris green and 20 parts of flour or ashes, on the vines when
they are damp. But a better way is to put a teaspoonful of
Paris green into a pailful of water, mix thoroughly, and
sprinkle it on the vines. This can be done at any time of
day, and there is no danger of the poison being blown into
the face or eyes of the person applying it,  Wisconsix,
—_— ———.ttr—

“POTATO PEST POISON."

Y CHARLES ¥V, RILEY,

Several persons have recently written to get my opinion
of a purported new remedy for the Colorado potato beetle,
extensively advertised under the above name by the Kearney
Chemical Works, 66 Cortland street, New York elty, 1
should, on general principles, dissusde any one from pur.
chasing a secret remedy, when a cheap, simple, and effective
one is well known. Yet as there is always room for im.
provement, and the inventor and discoverer of something
valuable has a right to profit by hix discovery if he can, 1 am
just as ready to commend as to condemn any insect remedy
offered to the public, according as It merits condemnation or
approval, desiring to do justice to the rights of the indi.
vidual as well as of the public. What, then, is this new
** Pest Poison,” and does it represent some valosble dis
covery which deserves to be kept a trade secrot? Or s it
wimply one of the many secret nostrams constantly offered
to the farmer by schemors who desire to fill thelr own
pockets? Lot n candid consideration of the matter declde,
The circalar of the firm claims that this ** pest polson * Ix
manufactared on *“ strictly sclentifio principles,” and that it
Is *“the only safe, sure, and cheap destroyer of potato and
tomato bugs, chinck bugs, cut worms, wire worms, sod
army wormy, caterpillanes, and all lnsects which proy wpon
vegetation” ! Whenever men are found mueking the ridicu-
lous cluim, for any wubstance whatever, that it is & universal
care for all noxlons insects, It in safe to sot thom down as

lgnoramuses or charlatans. Tho habits and mwodes of lifo of

means of a proof plane and a Bohnenberger's electroscope, |

and is so easily verified that anyone possessing an oloctro- i stout-leaved evergreens are seriously injured when the

| strength of the solution is doubled.
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insects are so varied that what may prove a perfeetly waijy.
factory remedy against ono species is often uttorly worthjoy
against another ; while for successful warfare special tacties
are required in almost every case, The circular further yy.
qualifiedly claims on one page that the poison “*is not iy
jurious to vegetation, while admitting in a special notics oy
another page that, if used too strong or too frequently, it jy.
jures vegetation. The truth is that many tender plants are
injured by it even when used as recommended, while evey

In the ** directions for
use” we find brief accounts of various insects, which show
on their face that the authors of the circular and agents for
the poison know nothing about the insects they speak of,and
recommend their poison for species upon which it has never
been tried. The directions under the head ** Army Worm "
may be taken as s sample. The passage, with the exception
of the first and last sentences, is taken almost word for
word, without credit, from an article of mine (New York
Tribune, November 16, 1875); and in the sentences excepted,
weare told that the army worm belongs to the “ order of
noetua!” (noctua is an old genus of the order lepidoptera),
and that for this insect the solution must be made of double
strength, whereas, thus made, it will injure most grasses,

The special notice closes with the following paragraph :

Furthermore, lest a prejudice should be founded on the
fears of some people that the vines or crops will absorb the
the poison, we have before us detailed experiments for sey.
eral years past, showing that not a trace of this poison has
ever been found in potatoes or grain which have been wa.
tered with this solution in much greater quantities than was
necessary to destroy worms or insects, and the opinion, also,
of eminent chemists, that once in the ground the poison is
completely neutralized.

Here again the circular misleads, and I very much doubt
whether there 1s a particle of truth in the statement as to the
years of experience or the opinions of eminent chemists. Such
language would hold true of the Paris green mixture, but not
of the peison advertised. This, upon analysis, proves to be
a mixture of arsenate of sodium and common salt, faintly
colored with rosaniline ; and as opposed to the opinions of
the unnamed ‘‘ eminent chemists” of the circular, T will
quote the opinions of Professor Wm. K. Kedzie,of the Kansas
State Agricultural College, who says that “* the great objec-
tion to the use of these compounds is their extreme solu-
bility in water. They are offered to the plant in perfect
condition for absorption into its circulation ; and while, in
the case of Paris green, the minute proportion dissolved is
at once rendered inert by the hydrated oxide of iron in the
soil, it is by no means certain that the proportion of the Iat.
ter is in every case sufficient to accomplish this when the
arsenic compound is applied in such large quantity and in
complete solution.”

Last year, in my eighth report, I had something to say
of a * Potato Pest Poison,” manufactured by the Lodi Chemi-
cal Works of Lodi, N. J., showing that it did not work ss
effectually as the Paris green mixture, and that there could
be no advantage to the farmer in its employment. Experi-
ments which I have recently made show that the Kearney
pest poison ncts very much like its Lodi prototype, the only
advantage over which it can claim being the faint coloring.
The Lodi company sold a 1 1b. package for §1, which was
to be dissolved in 120 gallons of water or more. The Kear-
ney company sell a half pound package for 50 cents, which
isto be dissolved in 60 gallons. Of cour ¢ either company
could get any number of testimonials as to the efficiency of
their compounds. They herewith have mine. To put forth
the false claim of the circular I have noticed, is simple hum-
bug. There are plenty of farmers, gentlemen, who, rather
than go to the trouble of making their own mixtures, will
send for your poison packages, when they once know what
your mixture is, where they would not think of ordering &
secret remedy. Do not sail under false colors, or claim more
than your mixture deserves: let people know that there is
just as much danger, If not more, in its use, as there isin the
use of Paris green in the wet method. Do this, and put
your article up in more secure so that the poison
in deliquoescing does not soak and drip through in hot weather
as it now does; and I believe you will still do & good busi-
ness, and deserve nof to be ranked as charlatans,

Burns and Scalds,

The rocent fearfn] explosion on board the British ironclad
Thunderer has called out the publication of many recipes
and remedies. Among them all, the following, contributed
by an old and experienced physician, has the merit of con:
venienco and readiness. The remedy s simply this: The
common whiting of commerce (found in nearly every kiteh-
en), reduced by cold water to the consistence of thick cream,
i% 10 be spread on s light linen rag, and the whole burnt sur-
face Instantly covered, and thus excluded from the action of
the alr. The ease it affords is m-umlnulr
requires to be kept moist by subsequent occaslonal sprink-
lingw of cold water.

Mirds' Tracks in Stone,

Professor Marsh, of Yale Colloge, Is payin

Franklin county, Mass,, $100 & year for the rig arry-
ing slabs of stone showing foot prints of birds >

fall of specimens, worth §200, was recently taken out. The

PP = -8 -

AMONG the now arrivals st the Contral Park )

two little loopards,horn s wook ago, Thoy

balf grown kittens and twico an clumsy.

gray Inntoad of tawny yellow, as in the
spots aro well dofinod.  In s fow duys t)

to view, £
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Facts and Stmplo Iomnl'- for Mechanics, Farmors,
and Engineors,

The present is the best time for felling trees. For the
pﬂp’oﬁ of seasoning, timber should be piled under shelter
and kept dry : it should have a free circulation of air about
it without being exposed to strong currents. The bottom
pieces should be placed upon skids, which should be free
from decay,and raised not less than two feet from the ground.

A space of an inch should intervens between the pieces of
the same horizontal layers, and slats or piling strips should
be placed between each layer, one near each end of the pile
and others at short distances, in order to keep the timber
from winding. The strips should be laid one over the other,
and in large piles should not be less than 1 inch thick. Each
pile should contain but one kind of timber, the heavy sticks
being below and the light ones on top: and the piles should
be 2} feot apart.

To cut the best beam from a
log, divide the diameter, ad,into
3 equal parts, af, fe, and &;
and from ¢ and f, draw the lines
fe, ed, at right angles to ab.
Join ae, rd, be, and bd; then
abod is the cross section of the
strongest beam.

To find the weightin pounds
of metal objects, measure the
— number of cubic inches con.
tained in the piece for wrought iron by 02816; cast iron
0°2807; copper, 0°32418; lead, 0-41015; brass, 0-3112.

To find the diameter of wrought iron shafting in inches to
transmit a given power, multiply the indicated horse power
by 65, divide Ly the number of revolutions per minute, and
extract the cube root of the quotient: for crank shafts and
prime movers, substitute 83 fer 65.

In the drainage of land,the following depths and distances
should be observed :

. S T Sl e

Stiff clay...... R S 2 6 15
L T TR R 20 18
LT MR RS Y 21
Loam with clay......... 3 2 21

“  « gravel.. 3 3 7
Light leam.............. 3 68 83
HeBlE e s 88 40
Light sand with gravel 4 0 50
Coarse gravelly sand... 3 6 60

In cornmills, for each pair of stones, with all the necessary
dressing machinery, etc., about 4 horse power nominal may
be allowed. One pair of 4 feet stones will grind about 5
bushels of wheat perhour. Each bushel of wheat so ground
per hour requires 1-11 horse power (indicated), exclusive of
dressing and other machinery. Speeds in corn mills are as
follows : Stones 4 feet dismeter, 140 revolutions per min.
ute ; dressing machines 21 inches diameter, 450 to 500 revo-
lations per minute; creepers with 83 pitch, 75 revolutions
per minute. Elevator with 18 inches diameter, 40 revolu
tions per minute; wheat soreen, 18 inches diameter, 300 to
850 revolutions per minute,

An average of 27 kinds of coal has given about 40} cubic
feet per tun.
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PRACTICAL MECHANISM,
DY JOSHUA WOBE.

Sxooxp Sgnres—~Number IX

PATTERN MAKING—TURNING TOOLS.
For finighing plain worlk, we have the tool shown in Fig.

02, which is the excoption noted previously as being a finish
Ing and, at the same time, s cutting tool. It Iy called askow
chinel, bocause Ity cutting edge is ground at an angle or
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askew to the center line of I!n leugth. Punhormom, it is
beveled at the cutting end on both sides (as shown in the
edge view), being ground very keen, It is employed for fin-

Pacammmme

ishing straight or parallel surfaces and for dressing down
the ends or down the sides of a collar or shoulder. When
used for finishing straight or parallel surfaces, it performs
its cutting in the center of the length of its cutting edge
only, as shown at A, in Fig, 63, and is held in the position
relative to the work shown in Fig. 62. When nicely sharp-
ened it leaves a polish, unlike other finishing tools; but with
these advantages, it has a drawback (and & serious one) to
learners, as it seems to have a terrible propensity for tear-
ing into the work, whether it is used upon the circum-
ference or facing the shoulders of the work. Thisdifficulty
can only be overcome by practice, and the reason lics in the
difficulty of learning how to handle the tool with dexterity.
It must be held almost flat to the work; and yet, if it should
get quite flat against the work, the cutting edge would cut
along its whole length, and the pressure of the cat would
be sufficient to f-ree the tool edge deeper into the work than
is intended, which process would continue, causing the tool
to rip in and spoil the work. The face of the chisel nearest
to the face of the work being operated upon stands almost
parallel, with just sufficient tilt of the tool to let the cutting
edge meet the work in advance of the inside face of the
tool; or in other words, the amount of the tilt should be
about that of the intended depth of the cut; so that, when
the cutting edge of the tool hss entered the wood to the re-
quisite depth, the flat face will bear against the work and
form a guide to the cutting edge. The corner of the chisel
which is not cutting must be kept clear of the work., Fig.
63 will convey the idea, the arrows showing the direction in
which the chisel is, in each case, supposed to be traveling.
The short lines, A and B, under the arrows, and those
touching the collar, at C and D, show the tilt or incline of
the chisel to the work. In turning the circumference, the
obtuse corner of the chisel is the cutting one: while in turn.

ing down, n side face it is the acute angle. Most pattern
makers, however, do not often use the skew chisel for fin
ishing stralght cylindrical work, beeanse it Is lable to make
the surfuce of the work more or less wavy. It Is, however,
almost alwnys used for cutting off and for outting down
shoulders, for which purpose It s highly advantageous,
For circumforential work on eylindrical surfaces, an ordina-
ry chisel is mostly employed, the position in which it is held
to the work eausing it to scrape rather than eat. A worn
out paring chisel is us good ag any, but in any event it should
be a short one.  Such a chisel is shown in Fig, 04, the po.
sition in which it is held being {llustrated by A, which re-
presents a section of a plece of cylindrical work, B repre
senting the chisel, and C the hand rest. Some pattern ma-
kors profor to increaso tho keenness of this tool by holding
it 50 that the plane of its length les in the direction deno-

tod by the dotted line, D; this, howeyer, renders it more

N — — ——————

likely to rip into the work, and the position shown is all
that is necessary, providing the cutting edge be kept proper-
ly sharpened. This chisel Is also used on side faces.

Still another tool, sometimes used for finishing plain cy-
lindrical surfaces and side faces, is that shown in Fig, 65 at
A. Itis used in the same manner and relative position as
the chisel shown above, in Fig. 64,

For finishing hollows, which should first be roughed out
with the gouge, the form of tool shown at B, in Fig. 65,
should be used. Several of these tools, of various sizes,
should be kept; they are used in the same position as the
finishing chisel shown in Fig. 64. The tool shown at C, in

Fig. 65, is used npon large work, and is advantageous be-
cause it presents less surface of cutting edge in proportion
to the depth of the cut than does the gouge; and, in conse-

(

quence, it is less liable to cause the work to jar or tremble
It is usually made about 2 feet long, which enables the ope-
rator to hold it very firmly and steadily. It is used with its
top face lying horizontally, and should be kept keen. D, in
the same figure, represent-
a similar tool, with a round
nosa; this latter is not, how-
ever, made long, and may
be used ina handle.

For boiing purposes, the
tools shown in Fig. 66 are
employed; those shown at
A and B, having their cut-
ting edges at C and D, are
therefore right and left
hand tools, When, how-
ever, the hole is too small
to admit of those tools be-
ing used, that shown at E
may be employed, its cut.
ting edge belng on its end,
at I

The temper of ull these
tools should be drawn to &
light brown color, and the
instruction given for grind.
ing bench tools should be
rigidly observed in grind.
ing and ollstoning these
turning tools,
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A Remarkable Dwarf.

Several medieal men, including Drs, Aloxander Mott, J,
L. Little, J. M. Merrill, E. Hudson, and 8. Roof, lately
visited by invitation the Mexican dwarf, Lucia Zarate, at
Tony Pastor's theater in this city. These visitors sald she
soomed porfeot In structure, healthy, and intelligent, She
understands and talks Spanish and o few words of English.
She is getting her second teeth; and although the doctors
could not tell whether or not she was 12 years old, ns elaimed,
they said she had teoth which she could not have under 6
yoars of age.  She ran about, shook hands with, and talked
a little to those present,  Bho is now smaller than are many
Infants at the time of their birth, The following measure-
monts wore takon: Hight with shoes on, 214§ lnches ; length
of leg from hip, 104 Inches ; around hend, 18 inches; cir.
oumferenco of thigh, 44 lnches ; clreumforence of calf of
leg, 4 inches (one inch more than & man's thumb) ; length of
shoe,8 inches ; width of shoe, 1} inches,  The parents of the
ohild are with her, and are of the usual size; the mother is
about the medium hight, the father, 5 feot 5 or 6 Inches in
hight, and ||ulw tleshy,

e

Tux Intest improvement in mills for grinding wheat, ete.,
consists in the use of porcelain rollers for erushing the wheat
previous to submitting it to the millstones, The result isan
improvement in the quality of the flour, and & larger yiold
in u glven time.

DETECTION oF FUOHSIN ADULTERATION X WiNk—Ae-
cording to M. Jacquemin, natural red wine does hot stain
wool, the material regalning its white color after washing.
If fuchsin bo used to color the wine, however, the wool res
malng tinged with red,

f
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IMPROVED WOODWORKING MACHINERY.

A growing demand Is notlced among manufacturers in
wood for machines combining the functions of several dif-
forent tools in one, thereby economizing space in the factory
and eapital in investment, These machines are, from the
great range of work for which they are adapted, known as
universal woodworkers,

In the manufactare of builders’ material, sashes, doors,
ote., ax woll as in the production of farniture, agricultural
imploments, railroad cars, patterns, etc., such machines are
almost invaluable. Their true value, however, is based
upon the ease with which they can be adjusted, and the fa-
cllity with which the changes can be made for the different
kinds of work.

The apparatus (llustrated herewith combines all the fea-
tures of the variety woodworkers and hand planers of the
same manufacturers, with a complete molding and flooring
machine. The essential features of the original Climer &
Riley patent on woodworkers are all included, together with
many novel and important improvements and labor-saving
devices, originated by the makers.

The two sides of the machine are driven from one coun-
torshaft, which is so arranged as to convey the power to
both sides simultaneously or separately, asthe operator may
dosire. The double friction pulley on the countershaft is
onused to come in contact with the driving pulleys for the
eutterhioads by means of two levers, one for each operator,
by which he sets in motion or stops his side of the machine
as he may desire. This method of obtaining independence
of the combination is new and effective, as two operators
oan perform their work, one on each side, without either in
terfering with the duties of the other.

Upon the molding side, the moldings can be worked to
elght inches in width, also narrow surfacing and flooring to
elght inches in width. This side is furnished with a pair of
powerfully geared and heavily weighted feed rollers, the
motion of which can be instantly started or stopped, or
given a quick or slow motion, as may be required. The in-
side and outside cutterheads can be swung to an angle, and
bave a vertical adjustment with the tabie to which they are
attached. The under cutterhead is adjustable for different
thicknesses of cut, and can be used for forming moldings on
the under side of the stuff. This molding side is provided
with the same features and adjustments for making nccurate
moldings as the molding machines of the same manufactur-
ers, and is convenient of adjustment and adapted for simple
or complicated moldings up to eight inches wide,

The primary design of the woodworker side is for dressing
out of wind, and for trying up and squaring lumber. By
the addition of various heads and fixtures necessary to each
operation, it is rendered capable of rabbeting, jointing, bev-
eling, gaining, chamfering, plowing, making glue joints,
beading, raising panels, ripping, cross-cutting, tenoning,
making circular, waved, and serpentine molding, and a great
variety of work, practically limited only by the ingenuity
of the operator.

The whole machine has for its support a heavy iron col-
umn, upon which all the tables are planed and gibbed to
move vertically, each having a separate adjustment. The
woodworker tables have a horizontal adjustment for the ac-
commodation of different sizes of heads and cutters, the
vertical adjustment being used to graduate the depth of cat
for grooving, gaining, panel raising, surfacing, ete.

One of the spindle bearings on the woodworker side is
cast solidly to the column, the other being movable in a
planed seat, and retained in its place by a screw. This out-
side bearing is readily removable to allow interchange of
cutterheads on the spindle, and gives the spindlea steadi-
ness not to be acquired where the head overhangs the fram-
ing of the machine.

The tables are furnished with grooves for receiving the
gaining frame slide and other attachments, and for making a
continuous table by fitting in slides of the proper form. The

fence is attached to and moves with the forward table, can

be adjusted to an angle of 45°, and is arranged to receivol
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stud springs for holding down the lumber, and for bolting
the panel-raiging attachment.

The machine is very complete in all particulars, and the
desirability of the combination can hardly be called in ques
tion. This machine can be seen in daily operation at the
space of J. A. Fay & Co., Machinery Hall, Centonnial Build
ings, section B, 8, columns 61, 62, 63. Any desired infor
mation will be furnished on application to the manufactur
ors, Cincinnati, Ohio

—_ — - e qtre— — —  —
LELAND'S PIPE COUPLER,

We took oceasion some time ago to bring to the notice of
our readers a remarkable case of bad plumbing which came
under our immediate observation. The instance was that of
a wiped joint of theordinary type used to connect Joad water
pipes, but through which, by blundering workmanship, the
solder had been squeezed 50 as nearly to fill the bore of the
tubes joined. The result was that great trouble wax in.
curred in overhauling all the water pipes of the building to

find why the water refused to run in the upper stories, and
finally, only after large expense was incurred, the source of
the difficulty was discovered. We have repeatedly expressed
our opinion that wiped joints are at best badly contrivedaf-
fairs, and that there is a good opportanity for inventors to
devise a new method of connection for pipes which will not
require fire, and solder, and skill combined to render it avail-
able. There are so many uses for such a coupling that, for
one that is really cheap, simple, and capable of easy appli

cation by any one, without the aid of a plumber, a wide de-
mand is a reasonable certainty.

In the annexed engraving is represented a device which
seems to meet all the requirements as above stated, and
which we can commend very highly to our readers. Its con.
struction will be understood from the sectional view, Fig. 1,
its exterior appearance from Fig. 2, It is applied as follows:
A is a ferrule of brass or other suitable metal, tapered with.-
in and also having an interior shoulder. There is also an
exterior collar at B, and a threaded portion adjoining. The
ferrule is slipped over the end of the pipe, into the mouth
of which a steel or iron shouldered tamp pin is inserted. A
few blows of a hammer on the latter distends the metal of
the pipe to the taper of the ferrule, and the shoulder of the
tamp pin forms a facing of the pipe on the shoulder of the fer-

rule. On the other extremity of the pipe is applied, in pre.
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clsoly the same way, the ferrule, C, retained by & shouldey
on which is the female union, D. A double thimble, E, o
brass or iron, is then inserted in the mouth of one part of (ha
pipe; the other end is brought over it, and the thread of g},
union engages with the threaded portion on the ferrule, 4
By a fyw turns of the wrench the parts are drawn 'ivhtly'
together, the distended metal of the pipe itself moeting and
forming the joint. The thimble simply fills up the enlarge
ment of the bore produced by tapering the ends, and of conrse
alds in strengthening the connection.

We have seen this coupler attached to lead pipe and ge.
cured Inslde of a minute and & half, and we are assured thas
it may be applied with nearly equal facility to the connect
ing of lead to iron and copper to copper, and parts of hoss, It
is excollently suited for use on plumbing work in houses,
especinlly at points where both strength and a neat appear
ance are required, It will be found valuable in proximity
to ranges or furnaces, where the heat frequently molts the
golder, and will probably find an extended application on
locomotives, It also is well suited to supersede the some.
what clumsy wire binding used in connecting Westinghonse
brake tubes. It may be applied to attach pipes to corpora-
tion mains, without tarning off the flow of water. It iy ex.
tremely strong, and has been tested under the severest press.
nres,

Patented by E. A, Leland, February 8, 1876. For further
information address the Leland Coupler Company, 86 John
street, New York city.

Eating Bread and Milk with Lime Water,

Milk and lime water are now frequently preseribed by
physicians in cases of dyspepsia and weakness of the sto.
mach, and in some cases, to our knowledge, the diet has
proved very beneficial. Many persons who think good bread
and milk a great luxury frequently hesitate to eat it, for the
reason that the milk will not digest readily. Sourness of
the stomach will often follow. But the experience of many
will testify that lime water and milk is not only food and
medicine at an early period of life, but also at a later, when,
as in the case of infants, the functions of digestion and as.
similation have been seriously impaired. A stomach taxed
by gluttony, irritated by improper food, inflamed by aleohol,
enfeebled by disease, or otherwise unfitted for its duties, as
is shown by the various symptoms attendant upon indiges.
tion, dyspepsia, diarrhcea, dysentery, and fever, will resume
its work and do It energetically on an exclusive diet of bread
and milk and lime water. A goblet of cow’s milk, to which
four tablespoonfuls of lime water have been added, will
agree with almost any person, will be agreeable to the sto.
mach when other food is oppressive, and will be digested
when all else fails to afford nourishment.

The way to make lHme water is to procure a few lumpsof
unslaked lime, put the lime in a stone jar, add water until
the lime is slaked and is about the consistence of thin cream.
The lime will soon settle and leave a clear and pare liquid
at the top, which is lime water. As the wateris taken out
more should be added, and the lime should be frequently
stirred up and allowed to settle,

- ——eetr—
Colors for Confectionery and Food,

The police of Paris have directed that the following sub.
stances be employed for coloring articles of food or confec-
tionery: Blue: Indigo and its derivatives, Prussian blue,
Red : Cochineal, carmine, Brazil wood lake, orchil. Yellow
Saffron, Avignon yellow berry, quercitron, fustic, turmeric.
Green: Mixture of Prussian blue and logwood (Campeachy
wood), Violet: Mixture of carmine and Prussian blue.

The use of the following pigments is prohibited: Oxide
of copper, blue copper salts, red lead, vermilion, chrome
yellow, gamboge, white lead, Schweinfurt and Scheele’s
greon (Paris green).

For coloring drinks they recommend Curagoa logwood; for
absinthe, soluble indigo blue with saffron; for blue liquids,
soluble indigo blue, Prussian blue, and ultramarine.

We notice that, singularly enough, aniline colors are
omitted from the list of prohibited colors,

J.A,FAY & CO'S UNIVERSAL WO0OD WORKER.
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TWO BEAUTIFUL PALMS,
‘Although the palm tribe, as o whole, s indigenous to the

‘tropics, some wandering members of the family may be

found as far from the equator as the south of France; and

“ono is a native of Asin, and grows wild in the region north

of the Himalayns, up to latitude 44° N, The latter, of
which we give an engraving, is the hardy palm (ckamarops
arcelsa); and tho palmetta, of which four species are native
1o this country, is nearly related to it, as will be seen on an
inspoction of its folinge. The pure dark hue of ita loaves,
and the sturdy vigor of its general appearance, make it n
highly ornamental tree in the shrubbery and planta-
tion, Heat and abundant molsture are needed for ity
growth, and, like most other palms, it is capable of
oxtensive utilization; its growth In tropical regions
18 enormous, and some fine specimens may be found
in conservatories In our northern homes,

Another exquisite specimen of the palm genus is
the Pritehardia filifera, of which we also give a
representation ; it is one of the most beautiful of the
handsome family to which it belongs. All who have
soon it will romember its remarkably fine appearance
and the admiration which it excites. It isa native
of this country, and grows farther north than any
othor of the palm tribe, its native habitat being the
banks of the Colorado, in Arizona and New Mexi-
00, whare it bonrs the winter frosts without injury,
It In oxcossively graceful in appearance, long white
filaments falling from its palmate leaves, giving
them the appesrance of being furnished with plumes,

This beautiful variety of palm ought to occupy a
conspiouons position, not only in private collections
but also in those of public gardens, It will be found
to form a good substitute for Intaning, phonixes, and
similar palms, of which amatours are rapidly begin-
ning to get tired. In the south of Europe, says a
correspondent of the English Garden, from the pages
of which we select the engraving, it is perfectly
hardy ; but in more northerly climates it will succeed
best under the protection of an ordinary conservato-
ry or greenhouse,

The palm family is perhaps the most widely diver-
sified of any botanical tribe that has distinct family
characteristics ; and the useful products obtainable
from its members are yery numerous. Hounsesare built of
the wood, and roofed with the leaves; the fibers are used for
all textile purposes; very many edible fruits are yielded by
the trees; oil is extracted in prodigious quantities from one
palm tree, and wine from another; and a tanning material
resembling catechu is extracted from palm nuts. A common
kind of sugar, called juggery in the East Indies, is the pro-
duct of & palm; and the betel nut, chewed by the natives of
the Indian archipelago and elsewhere, i the fruit of a palm
tree,

- = o
New Treatment for Cholera.

Asiatic cholera is so well known to be such

a terribly fatal disease that any plan of treat-
ment that gives promise of success must excite
general interest. A method has lately been
introduced by Surgeon Major A.R. Hall, of
the British Army Medical Department, which,
it is hoped, will lessen the mortality caused by
this fearful maladsy. It consists in putting
sedatives under the skin, by means of & small
syringe (hypodermic injection), instead of giv-
ing stimulants by the stomach. Surgeon Ma-
jor Hall has served nearly twelve years in
Bengal, and has suffered from the disease him-
self. In most accounts of the state of the pa-
tient in the cold stage, or collapse of cholera,
the heart is described as being very weak, and
the whole nervous system very much exhaus-
ted. Stimulants have, therefore, almost al-
ways been administered; but experience has
shown that they do more harm than good.
Surgeon Major Hall observed, in his own case,
while his skin was blue and cold, and when
he could not feel the pulse at his wrist, that
his heart was beating more forcibly than
nsual! He therefore concluded thatthe want
of pulse at the wrist could not depend upon
want of power in the heart. A study of the
works of a distinguished physiologist, Dr.
Brown-Séquard, with some observations of
his own, suggested the idea that the whole
nervous system is intensely irritated, instead
of being exhausted; and that the heart and
all the arteries in the body are in a state of
spasmodic contraction. The muscular walls
of the heart, therefore, work violently, and
squeeze the cavities, so that the whole organ
is smaller than it ought to be; but it cannot
dilate as usual, and so cannot receive much
blood to pump to the wrist. Surgeon Major
Hall looks upon the vomiting and purging as
of secondary importance, but directs special
attention to the spasmodic condition of the
heart and lungs. The frequent vomiting caus-
es anything that is given by the mouth to be
immediately rejected; so it occurred to him, as
the nervous system appeared to want soothing
instead of stimulating, that powerful sedatives,
put under the skin, would prove beneficial.
A solution of chloral hydrate (which has a
very depressing action on the heart) was em-
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ployed in twenty cases where the patients wore elther In
collapse or approsching it, and elghteen of these recovered,
They were natives of Bengal, It Is probable that, nmong
Europeans, in severe canos, more powerful depressents may
bo required; and Burgeon Major Hall recommends the em-
ployment of solutions of prussic acid, Calabar bean, bromide
of potassium, and other sedatives. Oplum (which s not

really o sedative, bot astimulating narcotic) and all alcoholie
stimulants are to be avolded, and nothing given to the pa
tient to drink, in collapse, except cold water, of which he
It 18 to be hoped that this

may have as much as ho likes,

THE HARDY PALM (CHAMZEROPS EXCELSA)

sedative treatment may have an extended trial, and that be-
fore long we may have further favorable reports concerning
itt—Chambers' Journal.

Ozone,~=What ix it?

A certain seaside town hus been considerably puffed into
notoriety as a suitable resort for persons seeking health, on
account of the quantity of ozone in the atmosphere, We
will not dispute the fact, but it may be doubted whether
one seaside town more than another naturally possesses any

)\
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specinlly large amount of ozone. What, however, is ozone?
That 18 & question more easily asked than answered. It ap-
pears to be & highly concentrated condition of the oxygen
which forms the peculiarly vital part of the stmosphere,
and is produced through electrical ageney. The mechani.
cal nction of pure air over vegetation is productive of ozone,
but still more manifestly is this subtle quality produced by
the dashing of waves and spray against the air. These lagh-
ings of air and gea mixed are, electrically spesking, in the
nature of one substancs rabbing on another. They evoke
ozone, which, being inhaled in breathing, gives n stimulus
to the constitution, Hence the benefit to health
from n sea voyage, or s residence at a pleasant sea
slde resort. Mr, Binney stated, st a recent meeting of
the Manchester (Eogland) Literary and Philosophicsl
Society, that the atmosphere of towns may be sensibly
ozonized, and of course improved in quality by the
action of public fountains, He says: “‘ A water foun-
tain may be regarded as a hydro-electric machine, the
friction of the water issuing throngh the jets devel-
oping electric action, materially assisted by the con-
version of the spray Into squeous vapor. I would
suggest that this fact should be prominently brought
before municipal bodies, to induce them to erect foun-
taing in all available places in Iarge cities, as sanitary
agents, They might prove highly beneficial in
crowded localities.” It need only be added that the
delicate and wholesome freshness of the air after a
rattling thunder shower in summer i8 very much due
to the development of ozone. The subject of ozone,
in its various phases, is at present engaging the at-
tention of scientific inquirers, and we may soon hear
more about it.

B
METEORITES,

DY PROFESSON O, A, YOUNO,

In the present article we propose to consider the so-
called detonnting meteors, or bolides, which from time
to time fall upon the earth as masses of stone or
metal. It may indeed be a question whether these
bodies really differ from the ordinary meteors in any
thing but size ; many of the highest authorities think
they donot. Still the fact that even during the most
remarkable meteoric showers no sound has been heard,
and not a single fragment hus been known to reach the
ground, seems to warrant us in classing the bodies by them-
selves, at least provisionally, They appear to bear much
the same relation to the shooting stars which planets do
towards comets,

As late as 1800 men of science in general were disposed
to be very skeptical as to accounts of stones and iron fall.
ing from the sky, and those who admitted the fact had re-
course to most curious and absurd hypotheses to account for

it: some, for instance, thought the stones were formed in
the air by lightning, while others main-
tained that they came from volcanoes on
the earth or moon. Chladni, however, in
1794 published a paper npon the origin of
& remarkable mass of native iron found
by Pallas, the Russian explorer in Siberia,
maintaining it to be meteoric, as is now
universally admitted; and to strengthen
his position, he went into a careful criti-
cism of various accounts of the fall of
such bodies, compiling a catalogue of
some 300, and affirming their credibility.
His reasoning made an impression, but
still failed to enforce general assent, until
in 1803 an event occurred which put an
end to all skepticism. On the 26th of
April in that year, a meteor exploded
over the village of L’Aigle in Normandy,
within 85 miles of Paris; and more than
2,000 fragments, of weights ranging from
20 pounds to a fraction of an ounce, were
scattered over a region of several miles.
The Academy of Sciences sent a special
committee to investigate the matter.
They collected specimens, took the sworn
depositions of those who had witnessed
the phenomena, and in their report put
the reality of the occurrence beyond all
possible doubt.

The phenomena which accompany the
fall of these bodies are much the same as
those of the shooting stars, except that
they are ordinarily far more brilliant: and
observers who are near the path of the
meteor usually hear a rushing roar, like
that of & heavy railroad train, accentuated
by several cannon-like reports which are
sometimes heard at a distance of a hun-
dred miles. At each of these explosions,

whose cause is only doubtfully explained
the moteor changes its course or breaks
into fragments. Ina few instances, when
the fall took place in the daytime, no lu.
minous phenomena were seen, and in one
or two cases the fall of very small aerolites
has been unaccompaniod by noise. Thus,
in March 1859, there was a shower of lit-
tle stones in Harrison county, Indiana,
one of which, about as large as a marble,
foll within a fow feot of a man and his
wife who were standing in their cabin,
with no other warning than the tearing of

I




ST AR

g T I

$==%

e = S
I

S T e

"

ofthes

e “of soveral others which fell at the same

O

 time, romoves " wll doubt as to tholr meteorie origin.

* There are sevoral instances on record of misehief dono by
meteors. In 1511 & monk was killed by ono at Crema ; in
1650 another monk at Milan : and in 1674 two sailors on a
ship in the Baltic. One of the aerolites which fell at Barbo-

tan in 1790 broke through the roof of a house and killed a
peasant and a bullock.

mhwlhnmb::nx m‘,:f‘:;?;‘ “':
superstitions, have usually regard grea
m-ﬂ%ma worship. The Palladiom

of ancient Troy, which by some writers is described as a
shapeless mass, is to have been an acrolite; so
also the image of Disna of Ephesus that fell down from
Jupiter ; and the mysterious black stone of the Kaaba at
Mecca. The stone which fell at Parnallee in Southern India,
in 1857, was for some time worshipped by the natives.

" The number of meteoric falls is very considerable, our
cabinets now containing specimens derived from nearly 300
different localitios ; and if weadded the specimens which are
supposed to be of meteoric origin, though the date of their
fall is unknown, we must at least double the number. Re-
calling now how small a portion of all that reach the earth
would ever be found, because so much of her surface is
covered with water, or forest, or desert, it becomes evident
that the total number of such events is to be counted by the
thousand in every century. In fact, the scientific journals
usually contain the notices of some five or six on the average
every year.

Meteorites differ greatly in size. They seldom fall singly;
bat the mass which enters the atmosphere, chilled to the
temperature of interplanetary space, breaks up, under the
sction of the sudden and intense heat generated by the re-
sistance of the air, into fragments which, as a rule, seldom
excesd 150 Ibs. in weight, while the majority are much
smaller, say from 20 lbs. to a few ounces. Since, how-
ever, the number of fragments is often very great, the total
weight of a single meteoric mass sometimes amounts to tuns.
This seems to have been the case with the shower of stones
which fell at Weston, Conn., in 1807, and the more recent
fall at New Concord, Ohio, in 1860,

The different specimens from the same fall of course
slweys closely resemble each other, being merely fragments
of = single mass; but aerclites from different falls differ
widely in almost every respect, with however & few marked
features of resemblance. They are always coated with a
thin, black, highly magnetic crust formed by superficial
fusion, and they invariably contain & considerable amount
of iron, ranging from 20 or 25 per cent to more than 90.
They may, according to Maskelyne, be broadly classified
into three divisions: The iron meteorites or siderites ; the
stony meteorites, or aerolites (air stones); and an interme-
diate class, represented by exceedingly rare specimens,
which consist of a honeycombed mass of iron filled in with
stony matter, and are known as siderolites (steel stones,)

SIDERITES,

Compared with the aerolites, the siderites are very rare.
As yet only five cases are on record in which meteoric iron
has been seen to fall: at Agram in Bohemia, 1751 ; Dickson
county, North Carolina, 1835 ; Braunau, Austria, 1847 ; Vic-
toria, South Africa, 1862 ; and Maysville, Californis, 1873.
A recent fall in Nevada is reported to have consisted of me-
teoric iron, but the report needs confirmation. While, how-
ever, the instances are so few in which the actusl fall of
iron masses has bLeen observed, we have in our cabinets
some 200 specimens of native iron, which from the circum-
stances under which they were found, and their resemblance
1o the Agram meteorite in chemical constitution and crystal
structure, are pretty certainly concluded to be of meteoric
origin. Such are the great masses from Orange river in the
British Museum, the Red River iron from Texas in the
Cabinet of Yale College, and the Ainsa fron in the Smith-
sonian rooms at Washington. A marked peculiarity of all
meteoric iron is its alloy with a considerable quantity of
nickel, varying from 5to 15 per cent. A second character-
istic consists in.a peculiar crystaline structure, which is
best brought out by polishing s cut surface and acting upon
it with & weak wacid. Quite recently, also, Graham and
others have found that s large quantity of hydrogen, and
;;::ller ::onuu of carbon oxide and other guses, chiofly

rocarbons, are occluded in the o
R RS0l b5 st pores of meteoric iron, and
AEROLITES,

The serolites, or stony meteorites, which form the vast
majority of all that have been seen to fall, differ very widely
among themselves. Bome are hard and mmpm:i, while
others are ax friable as rottenstone.  The aerolite of Bishops.
ville, 8. C., though covered with the invariable black crust
s internally almost ss white as chalk, and as light s
pumice ; that of Kold Bokkeveld, South Africa, on the other
hand, resembles & pleee of anthracite conl more than any.
thing else ; and that of Orgueil, & muss of rather coberent
garden soll. The majority, however, are heavy grayish
rocks, something like sandstone, made up of erystals or
minute spheres of various peealinr minerals (many of which
are nover found In terrestrial rocks), Interspersed with
nodules of niekaliferous Iron and comented together by
compounds of the oxides of iron. If exposed to atmon
pherie Inflaones for n few yoars only, the mass disintegratos
and falls to piecen, and this probably expluins why so fow
serolites have over boen found except in immediate connoe-
tion with their fall. The siderites, on the other hand, re
maln for conturies but slightly altered,

Aceording to Maskelyne the following 24 elements have

i

ih loaves of the trees. The character
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been dotected in aerolites, namely, hydrogen, lithium sodivm,
potassivm, magnesium, caleium, alumintm, titantum, chro-
miwm,manganese, iron, nickel, cobalt, copper, tin, antimony,
argonio, vanadium, phosphoras, sulplur, oxygen, ailicon,
carbon, and chlorine, Those italicized are also shown by
the speotroscope to exist in the sun, together with zing,
strontium, and eadmium, which thus far have not heon
found in meteorites,

ORIGIN OF METRORITESR,

The origin of these bodies is as yot a matter of specula-

tion. They enter our atmosphere, however, with s velocity
so great (often exceeding 20 miles per socond) as to make it
certain that they do not come from any terrestrial source, or
even from the moon. And for the same reason, they cannot
well be, as some have thought, ** the minute outriders of the
great family of the asteroids,” for then the velocity with
which they would reach us would be only the difference be-
tween their velocity and ours. It seems impossible to avoid
the conclusion that their orbits must be unplanetary, not
approximately circular, but very eccentric, like those of
comets and the ordinary shooting stars. It may be, as Mr.
Proctor has suggested, that some of them, the siderites es-
pecially, have been ejected from onr own or some other sun,
by some of those tremendous outbursts of solar energy
which we occasionally observe with our spectroscopes; or
they may have originated, as Moigno argues, in the cracking
to pieces of some old and used.up world,
At present, all we know is that they come to us from the
outer darkness of interstellar space, As Humboldt has said:
“ They present to us the solitary instance of a material con-
nection with something which is foreign to our planet. We
are astonished at being sble to touch, weigh, and chemically
decompose metallic and earthy masses which belong to the
outer world—to celestial space—and to find in them the ele-
ments of our native earth, making it probable, as the great
Newton conjectured, that the materisls which belong to
our group of cosmical bodies are, for the most part, the
same."—Boston Journal of Chemistry.
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Disinfectants,
A report of the medical officers of the British Privy Coun.
cil and Local Government Board throws discredit upon pop-
nlar notions of disinfection. The conclusion reached is
that aerial disinfection, as commonly practised in the sick
room, ‘‘is either useless or positively objectionable, owing
to the false sense of security it is caleulated to produce.
To make the air of a room smell strongly of carbolic acid
by scattering carbolic powder about the floor, or of chlorine
by placing a tray of chloride of lime in a corner, is, so far
as the destruction of specific contagia is concerned, an ut.
terly futile proceeding. The practical result of experiments
goes to prove that dry heat, when it can be applied, is the
most efficient of all disinfectants ; that the old plan of stop-
ping up crovices, and fumigating with sulphur and char-
conl, is more efficacions than any other proceeding with
more modern disinfectants ; and that the use of carbolic va-
vor for disinfecting purposes should be abandoned, owing
to the relative feebleness and uncertainty of its action.”
To these medical conclusions the experience of wise nurses
adds the suggestions : That no patient, who can possibly
be removed, should spend night and day in the same apart-
ment. Ono room may be thoroughly ventilated while the
other is occupied. Many napkins, haudkerchiefs, and other
articles which are sent to the wash tub should go into the
fire. Bvery particle of foul matter shounld be instantly re-
moved from the sick room. All scraps of food should be at
once taken away, when the patient has finished his meal.
The nurses and attendants should take especial care of their
own health, and strength, and chieerfulness ; and above all,
no fussiness should annoy the patient, Simply let the room
be kept neat and comfortable, and in that mode infection is
guarded against before it becomes dangerous.
Varnish for Glass,

Terquem prepares a varnish for glass on which drawings
can be made, either with India ink or with ordinary ink,
Four parts of gum mastic and 8 parts sandarac are placed
in & well closed bottle with 8 parts of 95 per cent aleohol,
and warmed on o water bath, then filtered.  When used, the
glass is heated to 122° to 140° and the varnish flowed over
it. After the drawing is done, it is flowed with & weak so.
lution of gum. The varnish is very hard, and on warm glass
it is brilllant and transparent; but when cold it is opaque
and absorbs the ink. It can be employed for putting Inbels
on glass bottles, ote

A thin solution of gelatin applied to a plate of glass, which
I8 supported horizontally until dry, makes n good surface for
pon and ink drawings for transparencies.

Bl
Kaolin,

Kaolin is now supposed to be produced by the mechanical
decomposition of mica, some recent microscopieal and chom-
ical oxaminations having aflorded evidence all tending in
that direction. Several samples nlso were washed and so
soparated into large and small particles, but in no oase
could any ochemienl difference be discornsd,

. L L —
Nitro=Cumle Acld,

A new photographic agent. Exposed to light, it rapidly
alters to a deep red color. A solution of the substance ex-
posed to light, deposited red amorplious flocks of an seid
nature, solubls to & beaatiful rich red liguid in alkaline so-
lations. By the action of reducing agents it ylelds a yellow-
ish brown powder, which readily decomposes, while oxidis.
Ing agents convert the red acld into & yollow powder.

[AuGusT 19, 1876,
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The Probabilities of Sieknoss,

The business of life insurance is largely buased on purely
mathomatieal calculation, involving the lnws of probabilitie,
the object of which is to dotermine, by careful compnrivon of
oxtonded statistical roturns, nnd like information, the prob-
able duration of a poerson's life at every yearof his existence,
On the tabulated regults is founded the seale of premiog,
clinrges, proportionate to the risk nssumed. While everyons
{4, of course, interestod in knowing how long he is likely (o

live, he has a more immediate and vital interest in Ivnmin“
how often he is likely to be sick, and for how many days per
year he will probably, by ill health, be incapacitated for
work.

Dr. Reginald Southey has recently been delivering o
course of valuable lectures on *‘ Individual Hygiene ” in
London, and in one he introduced n table of ** Expectation
of Sickness,” which he had prepared, and which is as fol
lows:

At 20 years of age, calculate on 4 sick days yearly,

At 29 to 80, 5 or 6 days.

At 45, 7 days.

At 50, 9 or 10 days.

At 55, 12 or 13 days.

At 60, 16 days.

At 65, 31 days.

At 70, 74 days.

Of course this refers to people of average good health,
and not to those who may be afflicted with any ineradicalle
or chronic ailment.

The Most Userul Drugzs.

According to the London Medical Times and Gazette, a
party of ten medical men were dining together not long
since, and one of them, during dessert, started the question
that, supposing all present were limited in their practice toa
selection of six pharmacopaial remedies, which would be
chosen as being most useful, compound drugs to be excepted.
Each of the party wrote the names of the six drugs he should
solect,and handed them to the doctor who started the enquiry.
On examining the lists it was found a majority of votes were
given in favor of opium, quinine, and iron; between mercury
and iodide of potassium the votes were equally divided, as
as they were also between ammonia and chloroform.
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New Method of Testing Milk.

The Country Gentleman advises its readers to test their
milk by pouring a given quantity into & small cup, arranged
to be heated in a water bath. When the temperature of 9°
is reached, the smell of garlic, putridity, fever, or udder
disease will unmistakably manifest itself. If the milk is
suspected of being dilated or skimmed, the sample in the
cup is coagulated by rennet. the curd is compressed to expel
the whey, and the card is then weighed. By knowing the
standard weight of the curd of a given quantity of milk and
comparing it with the sample tested, the variation shows the
amount of water that has been added, or to what extent it
has been skimmed.

el >l
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The Cause of Coughs.

An Italian (according to Les Mondes) attributes cough to
the presence of a parasitic fungus in the sir passages. In
grave cases, this parasite multiplies, and reaches into the
lung cells. Quinine has the property of stopping the devel-
opment of microscopic fungi, and is therefore adapted as &
remedy in the present case. Dr, L. has used with success
the following powder: Chlorhydrate of quinine, 1 part; bi-
carbonate of soda, 1 part; gum arabie, 20 parts. The bi-
carbonate of soda is meant to dissolve the mucus, the gum
arabic to increase the adherence of the powder on the bron-
chial passages. The insufllation (blowing in) of the powder
should take place during a deep inspiration of the patient,
80 as to facilitate its penetration into the windpipe, which
is the principal seat of the microscopic fungus.

s

A Gigantie Kitchen,
The German government has recontly built a kitchen, &
thousand feot long and wholly of stone and iron. Itis to
be used to supply food to the army during war. Its machi-
nery is driven by two 1,800 horse power engines, and is ca:
pable of boiling down and condensing 170 oxen, grinding 350
tuns of flour, and making 800,000 loaves of bread daily. It
in also able to supply enough preserved oats for a day’s foed-
ing of the horses belonging to an army corps of 280,000
mon,

e —
Arsenie from Curtains.

An English physician discovered in a lady symptoms of
nrnenfclsm,  His attention was drawn to the eslico lining of
the chintz bed curtaing, This materinl was of u delicate
groon color, and, on examination, proved to contaln a very
lnrgo quantity of arsenie. Thin Iady's husband used fre
quently to wake In the morning suffering from nausea, with
n feeling of welght snd oppression about the chest and his.
oyes bocamo inflamed.  Those symptoms all sabwided on re-
moving the curtaing,

Naval Ktoms, i A M

It Is understood that, to reduce ox 8, m:ﬁnn cors whows
sorvices are not absolutely nqulm{ on duty will bo placed
on walting orders, T

July 20. The following officers were ordered to the U, 8.
stenmor Fasex, now fit out ut Boston: Chief Engioeer
P. A, Rearick, Assistant neor (G, B, Ransom, and Ci
Englneers Reld, Dunning, and Stivers. piles

July 20, Assistant Engineor J. nwub '
tho sorvice, in pursuance of the sentonce of & eous
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Although technical education in Europe is far more gen
eral than in the United States, the importance of presenting
its mothods, for study at the exhibition, seems to have been
~ wverlooked by most of the countries represented. The exhib-
“its from forelgn technical schools, however, although quite
limited in oxtent, possess many Interesting features, and
are worthy of at least a brief record. The schools ropresent.
od may be classed as those for artisans, which are designed to
supply, us far as possible, the place of the old apprentice-
ship, which now exists only in name, and the schools for
enginoers, in which a higher grade of education is attempt-
od, combined with extensive practice in the details of the
profession which the student proposes to adopt. It is not
improbable that the directors of our own technical schools
can derive many valuable hints from a study of the meth-
ods adopted abroad.

RUSSIA,

The elegunt manoer in which Russia displays her exhibits
at the Centennial is suggestive of an imperial exhibitor, and
will go far to atone for the delay in opening them to the in.
spection of visitors, Those persons, however, who have
been accustomed to look upon Russia as the abode of burba-
rians will find that clyilization has much to learn from her
display. Butat present attention must be given to the tech-
nical exhibits, which occupy a prominent place in the Rus-
sian section in Machinery Hall,

1.—The Imperial Technical School of Moscow.—This
school, under the direct pstronsge of the government, is
richly endowed, and is provided with ample resources for
both practical and theoretical instructions. There are school
workshops, in which students are instructed until they are
prepared to enter the general shops, in which skilled work-
man are employed and machinery is regularly manufactured
for sale. The course is 3 years, and the annual expenses are
$225 for students who board in the school, and $75 for day
scholurs. The methods adopted for practical instruction
are worthy of careful study. The professors recognize the
fact that practical manipulation can best be taught by pro-
ceeding in & regular system of graded steps. If, for instance,
a student is to sequire a knowledge of the art of filing, he
first is shown the peculiarities of different kinds of files, as
illastrated by models 24 times the size of the originals. He
then passes to cleaning and chipping castings, is taught to
file thin edges to given lines, and is advanced, as he be.
comes proficient, to filing plane surfaces, two rectangular
planes, planes making acute and obtuse angles with each
other, cubes, and so on, through a variety of steps, the full
enumeration of which must be omitted for want of space.
The same system, which is briefly described above, is pur-
sued for the course of instruction in forging, in turning in
wood and metal, in fitting up machinery, and the like. The
rasults of such a system, carefully followed, cannot fail to

b> most gratifying, Not the least among its meritorious
features is the plan of representing cutting tools on a very
large scale, so that their peculiarities can readily be recog-
nized by the students. The cases of tools and models on a
large scale, as exhibited at the Centennial, are made at this
institution forsale. They would be a useful addition to any
of our technical schools; and the present exhibits at least
should be secured,if possible, fcr some one of our industrial
workshops.

2 —The Practical Technological Institute of St. Peters-
burgl.—The exhibit of this school admirably supplements
the one described above, the results of the methods, which
are essentially the same as at the Moscow school, being
practically illustrated. Thus, the consecutive tasks in fin-
ishing cast iron, wrought iron, turning, and fitting, are all
displayed, the last being represented by a good assortment of
machine tools, consisting of planers, lathes, slotters, drill
presses, and vises. A careful examination of these tools
will show that they compare quite favorably with the aver-
age work turned out from regular establishments in this
courtry.

The course at the St. Petersburgh school covers five years,
and has two departments, mechanical and chemieal, In the
mechanical department, 648 hours of the course are devoted
to labor in the workshops. The other technical schools
represented at the exhibition, of which brief mention will
be made, are designed for the sons of artisans, and give in-
struction which is chiefly practical, with courses in elemon-
wary mathematics, physics, and drawing, such as will be of
substantial service to the workman who desires to rise in his
profession,

SWITZERLAND.

The Free School of St. Gall, for Merchants’ and Artisany’
Apprentices.—The students of this school are instructed in
drawing, modern languages, book keeping, woodworking,
and modeling, Specimens of their work, in wood, plaster
of Paris, and clay, with drawings made by them, are ex.
hibited,

HOLLAND,

The Artisans' School, Rotterdam.—This school is sup-
ported by subseriptions, and grants from the government,
It was founded in 1869, in order to instruct boys in the rudi-
ments of the trades which they proposed to follow. The
taition fee is merely nominal, being about ten dollars a
year, The course covers a period of 3 years, and students
on entering must bo between the ages of 12 and 15, After
they leave the school, the authorities endeavor w find places
for them as workmen, and exercise & general supervision
over them for five years longer. During the time they are
ut sehool, the boys are made to work at their several trades,
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the bragler manufacturing kettles, basing, ete, ; the smith,
nails, locks, ete., and 5o on ; and each is instructed in draw.
ing, with reference to his special profession. Numerous
articles constructed by students are exhibited. A few hours
every day are devoted to the study of arithmetie, algebra,
geometry, and mechanics. Thoe results of this courso of
instruction are stated to be most gratifying, the boys being
eagerly sought after by manufacturers on leaving school,
and receiving much higher wages than other boys of the
same age who have not been to a practical school.
Philadelphia, Pa, R, I B
—— et e
Tncondinry Tolegraph Wires,

The building of the Western Union Telegraph Company
in Philadelphin recently caught fire in & curious manner.
The flames broke out in the receiving box—a large cupola-
like structure on the roof, into which over three hundred
telegraph wires pass in their way from the operators’ room
to the poles in the street. The fire was quickly subdued,
without material damage other than the destruction of the
wires and the dronching of the building with water. Subse-
quent investigation into the cause gives rise to the belief
that a short line wire must have touched the earth and
made n return eircuit, possibly communicating with s sixty-
five cell Grove battery of great intensity, which speedily
rendered the wire white hot, and thus ignited the adjoining
woodwork.

il &b
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A New Use for Iron.

One of the most incomprehensible discoveries—if it be
true, which is questionable—that we have ever encountered
is announced in a recent French journal by M. Massie. He
says that the mere introduction of an iron bar, in the box
in which barley, rice, bran, biscuit, and like faripaceous
materials are stored, is sufficient to prevent either the rav-
ages of decay or the attacks of insects. Full details of the
experimental investigation are given. An iron bar 3 Ibs. in
weight is reputed to have protected 40 gallons of grain; and
certain biscuits were preserved for seven months in excel-
lent condition, while others, under like circumstances but
without the iron, were totally destroyed by weevils.

Inventions Patented In England by Americans,
[Complied from the Commissioners of Patents’ Journal.)
From June 27 to July 13, 15, inclusive.

AvTodario Txrxaxarn.—R. E. House, Binghamton, N. Y.
Bixvixo Gralx. - Johnson Harvestor Company, Brockport, N. Y.
Coary Swives, £10. V. Draper, North Attleborough, Mass,
CourLixa, x10.~S. Poole, Boston, Masm.

Fasrexixo Boor SoLes, x10.—G. V. Shetlleld o al., Brooklyn, N. Y.
Frousixo Process, x10.~V, I, Ryerson, New York city.

Haxes, ¥1e.—W, Robinson, Newburgh, Minn.

Hanvesree.—~W. E. Kelly, New Brunawick, N. J.

Horsesuor Macurxe.~H, J, Batcheldor, Fitehburg, Mass,
ENITTING MACHINERY . —M. Marshall, Lowell, Mass,

Laxr Brses, gro.—H. A. Chapls et al., New York city.

O1L Taxx, x70.—C. A. Munger, New York clity.

PEPARING FLAX, ¥70.—J. (Good (of Brookiyn, N. Y.), Leeds, Eng., et al.
Rarnway CourLise.—J. C. Mitchell ¢f al., Lancaster, X. H.
BAiLway Wurer.—W, A, Miles, Copake, N. Y.
BRearze AxD Mowxe,—G. Pye, Hyde Park. Mass.

REarze CoXrrEssER, ¥10,~S, Johnston, Brockport, N. Y.
Rxovciye Izox Oxes.—T. S, Blalr, Pittaburgh, Pa.

ReyixixG Izox, xve,—W. Sellers, Fhiladelphis, Pa.

REYOLVING Pistorn.—0. Jones, Philadelphla, Ps.

Saw Fire Gurox.—E, Roth, New Oxford, Pa.

SeaMaxNG K¥it Goops.—C, J. Appleton, Elizabeth, N. J.

Sxwixo Macmixe,—F. D, Ballou, Mariboro®, Mass.

SewiING MacmiNe Curren,.—L, L. Barber, Boston, Mass,

S1axaL, ®1C.—J. Gordon, Cal,

SyuELTING Z1N0.—F, L, Clore, Bothlohem, Pa.

Sreay ExciNe.—H. 8. Maxim, New York cley.

TRAVELLER,—S. Poole, Boston, Muass.

Uspnerrs Fraxe. —R. G, Radway ef al., New York city.

Becent Dmevican and Loreign Patents.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED WAGON STANDARD.

Jacob Metz, Vernon, I1L.—-This 5 an improved standard for the
bolsters of wagons, so constructed that it may be readily and
quickly attached and detached. It also enables a pair of bolsters
to be froned with less labor. It consists (n castings bolted to thoe
bolster and the base of the stundard, connected with the sald cast-
ings by tongues und grooves, and with the bolster by a spring bolt.

IMPROVED CHIMNEY AND VENTILATING FLUE,

Amos H. Bourne, Fort S8cott, Kan.—This invention consists of a
chimnpey and ventilating flue construotod of plastie material, the
smoke flue being a clay pipe, whioh is placed in the conter of the
ventilator, the last being s coment case surrounding the pipe.
There are four ventilating passages between, and at two opposite
sldes are ribs Ntting In grooves of the pipe to secure it in place.
The exterior case with passagoes is ulso for protecting the bullding
from the heat of the smoke plpe,

IMIROVED SAW CLAMYP,

Joseph Shelly, Mariposa, Cal,—This consists of clamping Jaws,
that wre adjusted by stationary and sliding clamp pieces, scrow
bolts, and nuta, to the saw, in conneotion with a central spring pin,
und grinding and locking bars for holding and tarning ofreular
saws In the olsmp,

IMPROVED BAW MILL,

William E. Hi, Brio, Pa.~The logs are fod against the saws, and
cut by the downstroke of the same, producing, by the slight inoli-
pation during the downstroke, the equal cutting of all the teoth,
until ut the lower part of the downstroke the saws are carried baok
far enough to give tho sawdust a chance to deop or fall out bofore
the saws get any perceptiblo upward motion. This provents the
teeth from carrying tho sawdust back up into the cuts, and avolds
thereby the choking or clogging of the saw teoth while coming
down for the next cut, The receding of the saws from the outs
admits the roegular forward foed of the logs during the rearwand
osclllation of the saws, and brings thesaw teeth, at the complotion
of the upward stroke, forward again, to meet the cleared cuts and
causo the cutting of the logs exaotly at the commencoment of the
downstroke. The cutting Is thus accomplished In the shortost

timo compatible with the clearing of tho cuta. The foed rollors
nre geared to prevent the cant or log from rising or Jawering
when it feods up.

IMPROVED FENDER FOR CAR WINDOWS,

Raphaol P. Proctor, Edinburg, Va.—This improvement I8 in the
form of a hood or funnel converging to a eylindrical tube ut its
lower extremity, and pivoted to s brcket benoath the ear win-
dow, to adspt It to be turned to either side theroof, and then
secured by u catoh, which Is likewise pivoted (o sald brucket,
N

NEW HOUSEHOLD INVENTIONS,

IMPROVED WELL AND CISTEUN TOP,
John M. Bull, Sidney, O.~This invention consists of a platform
with hinged door and recess and pump arranged st the top part of
a sodiment~colleoting pot at the bottom of the cistern or well.

IMPROVED LAMP BRACKET FON SEWING MACHINE TABRLES

Frank T. Knauss, Scranton, Pa.—This is a folding lamp stand, ar-
ranged 8o as to be vertically adjustable on a bracket, which Is to
be attached to the sewing machine table by screwing to the under
sde. The object of folding the stand s to dlspose of it compactly
when not In use.

IMPROVED SASH FASTENEN.

Gustavus H. Reck, Bethlehem, Pa.—This consists of & boit for
locking the sash, and a spring presser for holding the sash up by
friction, so combined that the locking bolt Is thrown out of action
by the act of unlocking it and ralsing tho sash. It does not Inter-
fere with the function of the presser, nor act upon the jamb so as
to injure it, and s put In wotion ngain by the closing of the saak
down. The invention also consists of & novel contrivance of the
spring presser and the handle for working it, to apply the pressure
and release.

IMPROVED CHAIN.

William T, Doremus, New York city.~The back frame of this
chair is 30 constructed as to hide the spriogs and the devices by
which the seat is oted with the ped |}

IMPROVED WASHING MACHINE.

William H. McFarien, Dysart, lowa, assignor to himself and G.
Aschenbrenner, of same place.~This Is an improvement in that
class of washing machines in which an endloss carrier, formed of
slats placed side by side and attachod to belts, or otherwise flexi-
bly connected, Is arranged to truvel In contact with one side of &
rotating drum, and thus rub and cleanse the clothes by thelr com-
bined sction. The Improvement relatos to so armoging the endless
carylor that it nearly encircles the drum, space only being left for
the introduction and removal of the clothes.

IMPROVED LAMF REFLECTOR.

Martin P. Warner and Jabez F. Warner, Morrison, I1.—This
Is a reflector covered at the reflecting surface with a thin
layor of mica. The device is applied to the lamp by spring clamys
at the lower end, which are bent of one plece of wire and attached
by forward extending arms to the lamp at the juncture of burner
and bowl.

IMPROVED OSCILLATING CHAIR.

Stephen C. Osgood, Georgetown, Mass.—In this device there Is 2
combination of the knife-edged pivots of the seat frame with the
spring-cushioned bearings of standards, to produce the giving of
the seat when sitting down.

IMPROVED WASHING MACHINE.

Joseph Klein, Allentown, Pa.—This consists of a revolving end-
less belt made of hinged, grooved, or corrugated sections set fnto
awash tub, and of a reciprocating rubber with elastic ribs working
thercon.

IMPROVED MOSQUITO NETS AND CANOPIES.

Mrs. C. Ballou, Watervliet, and G. G. Lee, Paw Paw, Mich.—This
invention is an improvement in that class of nets or canoples
which are applied to bedsand other articles of household furni-
tur, to exclude mosquitoes, flies, and other insects, and coosists of
a series of folding frames having their respective arms or end
bars pivoted to common centers to adapt the frames to open and
close like the leaves of a fan, and in & clamping device for adjust-
ing and holding the pivoted frames in the desired position, also in
the construction of the longitudinal main bars of the frame, also
in other features.

IMPROVED STOVE POLISH,

Charles H. Curfew and Alfred Hall, Fiskedale, Mass.—This isa
compound of plumbago, nitrate of sliver, salt, and cream of tartar,
said to produce a brilliant polish with little labor.

IMPROVED MEAT TENDERER.

John Roemer, Champion, Mich.—This consists of a handle and
corrugated squeezing plate, pivoted to a stationary corrugated
plate by means of a vertically sliding pivot block. Over the latter
s o strong spring, toallow the pivot block to rise in case the steak
is thick and hard, and an adjusting stop screw to Hmit the rise of
the pivot block, as required for steaks of different thicknesses.
Under the block is a light spring, to prevent the block from drop-
ping down too low when the steak (s removed.

IMPROVED CLOTHES LINE SUPPORTER.

Smith M. Knapp, Hoboken, N, J.—This Is a crank for clothes
lines, 80 constructed that the clothes may be put upon the lune
within the room, so asto avold all danger of falling out of the
window while putting out or taking in the eloihes, and which will
allow the window to be closed while the clothes are upon the e,

IDIPROVED AUTOMATIC FAN,

Mrs. Laura E. Haaok, St. Louls, Mo.~This Invention consists of
n spring with a gearing of spur wheels,contained ina suitable box
or suitable frame, and operating a sultable fan, the said box belng
located In o convenient position above the bed, and supports ln s
dotachable and peculinrly constructed frame, which consists of
legs, having at the bottom forked feet, whioh it upon the head and
foot bourds, and have in the top tenons, which fit into sookets ut~
tached to the box,

IMPROVED COOKING RANGE.

Thomas A, Carrington, Baltlmore, Md.—This invention rolates
to an Improved double cooking range, and It consists in the partic-
nlur construction and arrangement of the ovens and furnnees, so
urranged with respect to n common flue, and controlled by damp-
ors, that tho heat may be variously applied, at the top or bottom
of tho ovens, and ofther side of the range, with (ts oven and fur
nn:u operated and controlled us to Its heat, independently of the
other,

IMPROVED PETROLEUM COOKING STOVE.

Fredrick Hildebrandt, Now York clty.—~The luvention cousists
of a perforated sheot metal bedy resting divectly on the lamp, snd
supporting an interior chimney that fs connectod at the top by an
Invertod conleal diaphragm with the body, It is provided «t the
base with . burner-enciveling cone Inside of the ehimuey, to con
.:m:: the air both at the inaide and outside of the cone to the tume
of tho burner, g g




IMPROVED LAMP WICK ATTACHMENT.

Henry Rauschousan,Cornwall, Canada.—This consists of a clamp
formed of the two plates, hinged to each other at one end, and
provided with teeth on their alternate sido edges, to ndapt it to
connect and hold the adjacent ends of two wioks.

IMPROVED LAMP CHIMNEY,

‘Bmil Honerjacger, Watertown, Wis.—This chimnoy is formod of
& brass frame, having the innor edges of its top, bottom, and slde
stripe scalloped, to hold a sheot of mica. There Is besides a moetal
top picce.  With this construction the sheet of mioa will be held
goourely {n place, and may be readily cloaned or roplaced.
IMPROVED DOOR CITECK.

Willlam J. Clarke, Trenton, Cannda.—1y this device tho door
may be m:ny retained in any position. 1t consists of a toothed
Iateh bar, rised in any suitablo manner, and locked by o slide with
astop pin applicd to the end of n swinging lever hinged to the
door casing.

IMPROVED BASIN FAUCET.

Bdwin 8. Rich, New York clty.—The compression valve is placed
at the end of the plpe to prevent leaking, as the drip water is con-
veyed directly into the basin, instead of running down the pipe, or
Dbetweon tho slab and basin. The nozzle may be unscrewed at any
moment from the sleeve when the valye commences to leak, and
a new rubber or other packing placed into the seat of the valve.

IMPROVED PRESS BOARD

Charles H. T. Kruse, Fishkill Landing, N. .—h.:n ordinary pre’ss
board is supported upon blocks or pedestals having a recess in
which, when not required for use,a smaller board is deposited.
The latter bas one side or edge curved to adapt it for use in iron-
ing curved seams of garments. The main feature of the inven-
tion, however, consists in forming a slot in one end of said press
board, and providing a detachable ironing block adapted to fit in
the seat. This block may be adjusted to project above the press
bosrd, or beneath it. Inthe former position it is used in ironing
shoulder seams of coat sleeves, ote, and in the latter position, it
simply forms part of the smooth surface of the press board proper.
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NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED PADDLE WHEEL.

Richard D. Cauthorn, Waverly, Mo,, assignor to himself and Wil-
lam P. Milnor, of same place.~This is a paddle stern wheel, made
of two sections with separately revolving shafts, and buckets
placed at ao angle of inclination symmetrical to the axis of the
vessel, to produee, by the scparate working of the sections, the
turning about of the vessel without the rudder.

IMPROVED FEED WATER REGULATOR.

John Slade, Bay City, Mich.—This is an improvement in the class
of feed water regulators in which the pump is continuously opera-
ted, and means are provided by which, when a sufficient quantity
of water has been at any time supplied to the boiler, the current
may be shut off and caused to return to the pump. The invention
relates to devices for indicating the hight of water in the boiler.
There is also an adjustable connection between the arm of the rock
shaft, which is operated by the float, and the arm of the valve by
which the entrance of the water into the boller and return of the
same to the tank or immediate source of supply are regulated.

IMPROVED CONSTRUCTION OF SIIPS,

Jules A, D'Hémécourt, New Orleans, La.—The planking is
tongued and grooved, and secured by wires running through width-
wise In the case of small boats. The wires are pulled taut, and
soldered to metal plates fitted to the rim, and the fiat bars are
flanged or bent over at the top, and secured in any approved way.

IMPROVED STEERING APPARATUS.

Charles R. Suter, St. Louis, Mo. asslgnor to himself and Ellfott E.
Furney, of same place.—This consists of one or two winding
drums, revolved by suitable power, around which the tiller ropes
are wound, when slack merely is taken up by the steering wheel
and barrel in steering. The power drums are provided with ratchet
wheel and pawl, to admit the use of the apparatus directly from
g steering wheel when the driving wheel is not in working or-

IMPROVED MIDDLINGS SEPARATOR.

James Stewart, Atlanta, Ga.—This invention is based upon the
fuct that under the impulsive force of a current of air the mid-
dlings will have greator momentum than the dust or fiber from
which they are to be separated, and consists, mainly, in using a
fan, soas to move the middlings in one direction, while the dust
will be driven out (n another at a tangent to the fan.

IMPFROVED RAILROAD ¥FROG,

David Y. Payne, Corning, N. Y.—This Invention 1% an improve-
ment upon the combination frog, forming the subjeot of lotters
patent No. 135835, and rolates to s certaln construction and ar-
rngement of purts, whereby a frog s producod whioh hus ndyvan-
tages In respect to cheapness, durability, and fuollity of handling
and ropalr, s

IMPROVED CARBURKTER,

James M. Pollard, New Orleans, La,, and Wallaoo R. Barton, Gal-
veston, Texas.—The chief objeots of the Invention nre, first, to
cause the gas to take up, or absorb, the heavier or loast volatile
portion of the hydrocarbon Hquid, and thus avold leaving a rosid-
uum; second, to render the volatilization of the hydrocarbon, nnd
the quantity taken up as vapor by agiven amount of gus, more
uniform; and, third, to render the carbureter safer In use than
those heretofore employed. To these ends, the Invention oonslists
in an Improved process of feeding or supplying the gas to tho cnr-
bureting vesscl, at or near the polnt of exit of the hydrocarbon,
50 that they (the gus and bydrocarbon lquid) will flow through sald
vessel in opposite directions; in completely surrounding or sub-
merging the said vessel, the reservolr of carbureting liquid, and
the gas supply and discharge plpes, with u body of water; nnll’lust-
Iy, In combining & liquid seal with the sald reservolr.

IMPFROVED CRUSHER FOR COKE, ETC.

Goorge R, Root, Indianapolis, Ind.—This consists of o couple of
hollow roller drums, having strong bars parallel to the nxis, at-
tached at sultable Intorvals spart for the bars of one drum to moesh
Into tho spuoes of the other without quite touching. The coko Is

fod Into the erusher betwoon the drums, whioh are geared togothor
und rovolved by powoer. Tho bars are tapered from the outalde fn-
ward, so that sny plocos entoring botwoeon the outer edges of them
will be froe to escape to the Inslde, and thus provont clogging the
bars. Tholnvention also conslsts of cone-shaped cores within the
drums, Lo cause the crushed coke to esonpo from one end,

IMPROVED SPIKE DRAWENL

Andrew J. Conway, Saling, O, ussignor to himsolf and Edgar
Michael, of same place, This connists of u griping tongs susponded
from a toothed bar, which gears with a toothed sogmont of a lover
pivoted to & stand. On the Intter Is a slldeway for the toothed bac.
The whoie 18 so arrangoed that the gripe of the tongs on the spiko
{s increasod as the power applied to the lever Inoreases.

Srientific American.

IMPROVED PLUMBER'S GRAPPLE,

Willlam H. Dowar, New York olty.—This conslsts In the combi«
pation of sultable Jaws with rods or tubes in such a way that the
Aws muy be operatoed (n pipes or other narrow places for remov-
Ing obstructions.

IMPROVED MACHINE FOR REDUCING RATLROAD RATLE TO THE
FORM OF PLATES.

Jamoes N. Whitman, Pombroke, Me.—The objoot of this invention

is to ohange T and double-headed rails into fiat plates by spreading

out or finttening them transversely, without erimping or doubling

over thelr extornal surface, producing plates homogoneous in tex-

ture, and sultable for shovel plates, nall plates, ete,

IMPROVED PADDLE PROPELLER,

Willlam Davenport, Philadelphin, Pa.—This consists of two or
more paddle ecranks, from which the paddles nro suspended and
braced by a simple contrivance of stays, supported by one crank
and connected to the paddle of another, and the paddies are fluted
to enable them to hold the water better than flat ones do.,

IMPROVED KEY BOARD FOR TYPE WRITERS.

Philander Deming, Albany, N. Y.—This inventor has lately been
glving considerable attention to the improvement of the type
writer. His latest devioe Is intended so to improve the key boards
of type writers that the sound of tho keys s perfectly deadened
and the type writer worked without nolse, soas to be employed in
court and other places, for stenotypic purposes, without annoy-
ance. The invention consists of the key board, provided with a
number of layers of cloth, rubber, and similar fabrics, and inter-
mediate washers, fitted to the stoms of the keys.

IMPROVED BELL-RINGING AFPARATUS.

James W. Coffey, Ellettsville, Ind.—This consists of a double
bell hammer, suspended on an axis over the bell. A hammer s
placed on each of the two sides, so that when one is pulled down
to strike the bell the other rises, proparatory to striking its blow ;
and each is balanced by the other, so that but very little power is
required.

IMPROVED MAIL BAG CRANE.

James A. Boals, Dinsmore, Pa.—This consists of a crane for hold-
ing mail bags for the catchor of a running train, contrived so that
the arms which hold the bag will drop out of the way of other
passing trains and hang by the post as soon as the bag is taken off
by the catcher.

IMPROVED PUMP.
Henry Durre, New York city.—This consists of a revolving shaft
that imparts rotary motion to two sliding pistons, which are simul-
taneously reciprocated, 80 as to move alternately toward or away
from each other, and produce thercby a compound action of the
valves.

IMPROVED HYDRANT.

Willfam Todd, Portland, Me.—This relates toan improved seryvice
pipe and gate for post hydrants, by which the water may be readily
shut off from the main pipe and entirely drained off, o as to leave
no water in the connecting pipes. It thus prevents the freezing and
bursting of the lavter. The invention consists of a sliding gate of
the main pipe, and of a drain valve of the connecting pipe, that
are jointly operated from the top of the hydrant, go that the gate
is closed simultaneously with the opening with the drain valve
and vice versa.

IMPROVED SCREW-CUTTING DIE CHUCK,.,
John G, Born and George J. Born, Plttsburgh, Pa.—This Inven-
tion consists of the two parts of a divided screw-cutting die, fixed
on glides, which are fitted inasupporting plate and combined with
an eccentrie and shaft In such manner that the die is opened and
closed readily by the ecoentrio,

IMPROVEMENT IN TIRE TIGHTENERS,
Ensley Martin, Edward N. Dayie, and Charles B, Thornton,
Rockford, Mich.—This device 18 composed of adjustable arms and
screw blocks, for pressing against the felly, and a post, which is
applied to the hub, and provided with gulde plates attached
thereto, in which said arms are secured and adjusted.

IMPROVED GRAIN BCOURER.

Frederick E. Klopflelsch, Milwaukee, Wis.—~This is a mill in
which the grain {8 scoured between the periphery of a horizontal
stone and the shell of & surrounding case or curb, so that the grain
enters between the stone and the case at the bottom, and s worked
upward in the process of scouring, and delivered through a spout
which shifts up and down to vary the hight. By this moeans, the
grain Is scoured more or less, ns may be demanded by gralns of
different qualities and conditions.

IMPROVED SLIDING CAR FOR RAILWAYS.

John Westcott, Tocol, Fla.—The objectis to cheapen transporta-
tion and reduce the first cost of stock. To this end, the invention
consists in dispensing with the wheels and trucks of cars, and sub-
stituting for them swiveling pedals, which move in channeled
ridls with o slidiog friction from the draft of the locomotive driver
upon @ separate rall. The ralls are channeled for the purpose of
containing and guiding the pedals and holding lubricant with
which the rulls ave charged. Dispensing with the wheels and
truoks of the cars lessens the firat cost, and the easy gliding move-
mont of the pedals in the lubricated channels lessens tho wear and
tear nnd cost of maintalning the stock. The invention is designed
for elevated raflways, but s applicable also to the rallways of
ordinary gngo.

IMIFROVED NUT LOCK.
A. L Potter, Omaha, Nob,—~This Invention relates to the con-
struotion of n staplo and provision of clonguted colncldent slats in
tho fish plate and out-looking plate of a rall joint, by which sald
staple s ndapted to bo insorted in and removed from the slats, and
thus, by the oporation of gravity, to hold said plates looked to
gothoer,

IMPROVED HEAL LOCK.
Hylvostor J. Tucker, Richmond, Va.—This invention is an {m-
provemont In thut olass of fastenings for freight car doors in which
nglass plate or soul roquires to be broken, both when the faston-

ing Is tampored with or properly oponed, The fastening conslsts
of a plvoted hasp bar, which ongages with & lug on ono of the
doors whenovor (ts 10op or hasp propor engnges the spriog ontoh,
or lock, on the other door, Tho bur may be secured to the ug

(which Is perforated for the purpose) by means of a padlock.

IMPROVED CARL COUPLING.

[AUuGUST 19, 1876,
—_—

IMPROVED DIE FOR CAX SPOUTS,

John Gilbert, Newark, N. J.—Thesc are dies for forming ek

spouts for ofl cans and other uses, which will enable the i

spouts to be formed rapidly and neatly, requiring only soldoring
for their completion.
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NEW AGRICULTURAL INVENTIONS,

IMPROVED BEE HIVE,

Orson A. Davis, Sacramento, Cal.—This invention consists, firs,
of an adjustable entrance gage to regulate the size of the Passago
to sult the wants of the colony, having perforations to admit llf
for ventilation when the passages are closed, and 20 contrived thay
if can be readily taken away to clean; second, of the construction
of the boxes for surplus honey in sections, adapted to be separy.
ted with the divisions of the comb, and arranged so that the upper
Jolnta serve for comb guldes, by which the divisions of the comb
will colnelde with the divisions of the boxes,

IMPROVED BAG HOLDER

Gideon Marsh, Steamburg, N. Y.—This consists of two separate
main standards, with backwardly inclined upper parts, which are
adjusted at suitable distance, according to the width of the bag,
The standards are firmly attached to & suitable support by faster.
ing strips and clamping screws, and arranged with top and side
hooks for hangiong the bag thereon.

IMPROVED HAWK TRAP.

Joseph White, Anderson, Tex.—This trap is so constructed as to
adapt it to be attached to a pole or a post set in the ground. The
construction is quite simple, and is based on an Ingenious arrange-
ment for tripping the jaws.

IMPROVED GRAIN BINDER.

John O. Schuster, Long Prairie, Ill.—This invention relates to g
novel construction of a grain binder, and it o« in n set of de-
vices adapted to be placed upon the harvester table in a position
to receive the cut grain from the elevator apron, which devices
are so constructed as to hold back the accumulating grain until a
suflicient gavel has been obtained, when it is admitted to a trough,
and then by a series of consecutive movements it is clamped and
tied with & wisp of ite own straw and the bundle thrown out, the
binder being then ready to receive another gavel.

IMPROVED PORTABLE LINT ROOM.

Fielding L. Ellis, Greenville, Ala.—The object of this invention
is to provide a portable fireproof lint room, in the form of a car,
for carrying the lint from the gin house to the cotton press, and
it consists in the construction and arrangement of the car, which
is provided with an air vent and a flooding water tank to obviate
danger and loss in case of fire, the said car being mounted upon an
inclined tramway or track, and connect with the side of the gin
house.

IMPROVED SHEEFP COLLAR.

James A. Armentrout, Staunton, Va.—This collar is composed of
two perforated leather bands or plates, armed with projecting
spikes. The perforations allow proper ventilation, and the spikes
prevent dogs seizing or holding sheep by the neck, which is the
most vulnerable as well as most common point of attack.

-_— eetr————
NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED UNDERSKIRT.

Edwin D. Smith, New York city.—~This consists of the employ-
ment of ruffle, flounce, and binding bands, which are produced by
specially weaving them in the breadths required, and in the style
and charnotor corresponding to the goods, and without mw edges,
and in sewing them on without hemming and binding. A machine
with two needles is used, and thus the band s sewn on wlong both
odgos nt the same time.

IMPROVED COMBINED PORTMANTEAU AND SHAWL STRAP.

Mrs. Dinna S. Mathews, Adrian, Mich.—Two or more shawl
strups are attached by buckles to the bottom of the portmanteau,
to be detachable therefrom or riveted thoroto at onoe slde, or to bo
stationnry, as desired; the opposite ends of the straps are seoured
by buckles at the opposite side, to strap & shawl, overcoat, or any
other article of wearing apparel, to the portmanteau, and admit
the storage of smaller articles in the case.

IMPROVED FIRE ESCAIE,

Arthur W. Crockett, New York city.~In using this escape
a holding rope {8 secured inside the buflding, and bars, with
the ladder and chute folded upon them, are turned out through
the window, the lower end of the ladder and chute dropping
to the ground,and the brace bar resting mguinst the wall of
the bullding beneath the window sill. Tho brance thus holds the
Indder and chute out from the wall, 8o as to cloar tho blinds, awn=
ings, oto., that may be attached to the side of the bullding.

IMPROVED POCKET BOOK FASTENING,

Franz F. Welss, Jersoy City Hights, N. J.—This is an Ingenious
lock consisting of three parts only, and forming a relinblo closing
dovice that is adjustable to the expansion or contraction of the
pooket book.

IMPROVED SHOE,

Jakob Zwicker, Now York city.—This consists of a shoe or guiter
madoe of a vamp of one continuous piece, with front or buek stays
attachod to a quarter of one plece, provided with a front exton-
slon or flap. This glves n shoe without side or baok seams.

IMPROVED UNIVERSAL STENCIL PLATE.

Joseph A. David, Now York city.—This consists of a stencil plate
on which all the letters of the alphabot and numerals are o com=
bined that any combination of them may be made. The stencil
plate is provided with gpace sections at the sides, and top and bot-
tom gulde pleces,

IMPROVED PICTURE FRAME FOR FLORISTS.

Diedrich Wilhelml, Now York city.~This consists of the outer
baso part of o ploture feame, with a rafsed wire or othor frame,
that forms n spanoe around the frame for arranging and holding
flowors thorein, , %5

IMPROVED SATOHEL,

Mrs. Buphomia Valo Blake, Brooklyn, N. Y.—The ends are con-
structed of sultable flexiblo material, to fold or double inward
above the bottom portion, in which they are secured. Tho sides
and ends aro constructed with flap pleces of leather, contrived to
button together, for the large bag, and to fold down to close
the bag up in small form. The satohoel Is provided with a band

John Q. Johnston, Yankton, Dakota Ter,—This consists of two
linkod-shaped drawbars, folding one within the other, that are
fulerumed to alatorn) oroms pin, and oporatoed by & fulorumed front
lover. The lever Isearriod baok by the entoring of the coupling I
link bars, 80 08 10 close the spread link bars by u longitudinal rod,
opernting a double elbow lever, fulerumod to the rear part of the
Interior link. The Inner link bar has & pendont locking pin at the
front end, that couples the entering link of the opposito drawbar.
The uncoupling is obtained by a cord attached to the lower end of
the swinglng front lover, while a second card attached to the low-

er end of the double elbow lever closes the Hink bars for coupling. '

strap having a sliding loop, which Is made to slide, to provide for
variations in the size of tho satchel, as when filled, partly filled, or
ompty.

IMPROVED SPRING BOARD FOR PANTS.

Charles H. T. Kruse, Fishkill Landing, N. ¥ —~This Ingention is
an improvement in deyices for stretohing the bottom of pantaloon
logs, and imparting to them & certaln desired shape. The dovice is
composod of threo parts, n sliding wodge, and two formors or
forming pleces attachod to the wedge In such manner that by ad-
Justing the latter the width of the board is increased or lessoned
nocordingly.
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A Partner Wanted to take out forelgn Patents
ﬂ NM recently patented (nthe U. 5. Address
 C. Hawkins, Edinboro', Krie Co., Pa.
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M. Shaw, Manufacturer of lmhhd Wire for
Kalvanic and telograph purposes, &o.,20 W 27th 8, N Y,

‘Sun Dial Makors,address W.EB.Colton, Marion, Va.

For Sale, together or sopamtely —Two 11 § -

draullc Presses: Tubalar Bolter, new, bulit by ﬂ:e':’n
& Harrison; Steam Engine, 25 .., bullt by Woodraff &
Beach; three wots Hydraulio Pumps, NRobert Dillon, 0
Burling Sitp, New York.

Munufacturers of Campalgn Goods and lght
lmmlllll!oudrlwuu:‘—m:l:
and Circalars to W. K. Lauphiear, Baltimore, Md.

mumw . 23, vol, 33), send
address to ©. H. C., Box xm&” *

Metallie Lettors and Figures to put on patterns
‘of castings, all slzes. H. W. Knlght, Senocs mh. N. Y.

Baxter's AdJustable Wrench for first olass Me-
chanics, &2 cents each, Sent by mail on recelpt of price.
Greene, Tweed & Co., 18 PPark Place, Now York,

Linen Hoso, Rubber lined and unlined, for fac-
torfes or fire englues, at lowest rates, Groene, Tweed
& Co., 15 Park Place, New York.

Mot Too and Roh'lnnﬁnx Machines, send

to Alden Frult Company, £% Moutgomery 5S¢,
ﬂap Francisco, Cal.

Drops for Salo— Vi 0 cach 250 & 400
Ib. Peck Dropn—portn??rdnr. with lifters, &c., sultable
forsheot motal stamping, Hull & Belden Co., Danbury, Ct.

F. O, Beach & Co., makers of the Tom Thumb
Telograph and other electrical machines, hiave removed
to 520 Water Stroot, New York.

Bone Mill wanted. W.J.Sanderson,Syracuso,N. Y.

For Sale—2d h'd Woodworking Machinory, Pat.
Seroll Saw, made by Cordesman, Egan & Co,; S-sided
Moulding Machine: also Band Saw, Fay & Co., makers.
Steptoe. MoFarlan & Co., 214 W, Secand St,, Cin., O,

Pat'd Graining Stenclls—J, J. Callow,Clevel'd, O.

Lathe Dogs, Expanding Mandrels, Steel Clam
&c., for Mmluu. Manufactured by C, W, Lec«mg::

S0. Norwalk, Ct. Send for reduced Price List,

For Sale Cheap—2 Gardnor's Contering & Squinr-
DR Attachments for Lathes. Jackson & Tylor, Balt.,Md,

Dynamo-Electric Muchines for electro-plating
and other purposes. Send for [lustrated clreular. W,
Hochhausen, 152 Willlam 8t., Now York.

“Abbe" Bolt Forging Machines and Palmer
Power Hammors o specialty. Send for reduced price
ista. S. C. Forsalth & Co., Manchester, N, H,

400 new & 2d hand Machines, at low prices, fully
described (o prinfed Iats, Send stamp, statiog Just what
you want, 5.0, Forsalth & Co,, Manchester, N, H,

Driving Bolts made to order, to accomplish work
required, Send full partlculars for prices to C. W. Arny,
145 North Third St., Philadelphia, Pa

Celebrated John Scott Sceroll and Jig Saws made
to order, of Jessup's superfor cast steel, by I. Roberts,
108 Heater Street, New York. Send for circular,

Sclentific American—The early Volumes for
Bale—very cheap—elther bound or in numbers. Address
A. F. R., Box 718, New York City.

Hydrant Hose, Pipes, and Couplings. Send for
prices to Balley, Farrell & Co., Pittaburgh, Pa

Machine-cut brass gear wheels, for models, &e.
List free. D, Glbert & Son, 212 Chester St., Phila., Pa,

“Dend Stroke"” Power Hammers—recently great-
1y lmproved, increasing cost over 10 per cent, Prices re-
duced over 20 per cent. Hull & Belden Co., Danbury,Ct,

Power & Foot Presses & all Fruit-can Tools. Fer-
racute Wks., Bridgeton, N.J. & C. 27, Mchy. Hall,Cent'l.

Shingles and Heading Sawing Machine. See ad-
yertisement of Trevor & Co., Lockport, N. Y.

Solid Emery Vulcanite Wheels—The Solid Ong-
foal Emery Wheel—other kinds imitations and inferfor.
Caution —Our name Is stamped In full on all our best
Standard Belting, Packing, and Hose. Buy thst only.
The best s the cheapest. New York Belting and Pack-
ing Company, 37 and 35 Park Row., New York.

See Boult’s Paneling, Moulding, and Dovetailing
Machine at Centennial, B. 855. Send for pamphlet and
sample of work. B. C. Mach'y Co., Battle Creek. Mich.

For Sale—Axle Lathe, the very best make. Send
for photographs, &c., to Steptoe, McFarlan & Co., 214

W, 24 Street, Cinclionati, Ohlo.

Steel Castings, from one Ib. to five thousand Ibs.
Invalusble for strength and dursbility. Circulars free.
Pittaburgh Steel Casting Co., Pittsburgh, Pa.

For best Presses, Dies, and Fruit Can Tools, Bliss
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y.

For Solid Wrought-iron Beams, ete., see adver-
tisement. Address Unfon Iron Mills Pittsourgh, Ps.,

for Mthograph, &c.

Hotchkiss & Ball, Meriden, Conn., Foundrymen
and workers of sbeet metal. Fine Gray Iron Castings

order. Job work solicited.

For Solid Emery Wheels and Machinery, send to
the Unlon Stone Co., Boston, Mass., for circular.

Hydraulic Presses and Jacks, new and socond
pand. Lathes and Machinery for Polishing and Butting
Metals. E. Lyon, 4% Grand Street. New York.

Spinning Rings of a Superior Quality.—Whitins-
ville Spinning Ring Co.. Whitinaville, Mass,

Dismond Tools—J. Dickinson, 64 Nussau 8t., N, Y.
Temples and Ollcans. Draper, Hopedalo, Mu-

J. J. will find & recipe for artificia]l meer-

schuum on p. 307, vol. 84.—L. M. G. will find a for-
mula for the proportions of u safoty valve on p.

863, vol. 20.—G. F. 8. will find s formula for tho
flow of water through pipes on p. 48, vol. 20.- B,
will find dircotions for proparing canvas for
painting on p. 267, vol. 25O, and W. H. L. will
find s recipe for a silver-pluting solution, for use
without a battery, on p. 408, vol, &G, F. 5. can
fusten emery Lo leather, and leathor w wood,with

good glue.~B. L. F. can dissolve glass with hy-
drofluoric acid. Seo p. 24, vol. 30.—E. A. 8, will
find directions for bronzing castings on p. 283,vol,
8L—G, W, C. will find & reclpe for Babbitt metal
on p. 122, vol. 28, —P, M. 8. can solve his cone pul-
ley problem by the formula given on p. 180, vol.
20.—F. E. B. will find dircotions for scouring brass
on p. 54, vol, 821, C. B, will find an explanation
of the effect of the moon on the tides on p. 64,
volL 28, The bellef that the moon affects the con-
dition of meat fs a volgar superstition.—A. M, is
Informed that gas retort carbon can be cut with
an ordinary saw.—Y, R. will find directions for
soldering of all kinds on p. 251, vol. 28—, E. B.
will find directions for preparing canvas for
painting on p. 267, vol. 25 —A, P. R., Jr., will find
directions for sterootyping by the paper process
on p. 963, vol. 30.—W. T. S, should make & rubbor
stamp for marking cloth. See p. 154, vol. 3L.—N.
N. will find directions for gotting rid of tlesh
worms, eto., on p. 233, vol. 3L.—F. A. F, will find
directions for promoting the growth of the beard
on p. 363, vol. 3L—J. 8. will find a recipe for the
hop yoast cake on p. 234, vol. 30.—G. C. McC, s re-
forred to the Naval Academy for answers to his
questions.—H. H. L. will find a recipe for indeli-
ble Ink on p. 129, vol.28.—J. M. F. will find direc-
tions for extmacting impurities on p. 89, vol. 26—
J. 8. P, will ind directions for galvanizing fron
wire on p. 348, vol. 81.—W, H. W, will find a re-
oipo for a fusible alloy on p. 27, vol. 30.—F. W. F.
will find directions for removing paint from cloth-
Ing on p. 75, vol. 30.—P, will find on p. 282, vol. 41,
& good recipe for gun cotton. As to nitro-glycer-
in, 800 p. 341, vol.34.—H. E. G.can make white
Ink for writing on colored paper by following the
directions on p. 15, vol. 3.—S. N.C. will find di-
rections for tempering taps, eto., on p. 75, vol. 23,
For tempering millplcks, see p. 814, vol. 271.—A.
R. H. will find a description of an egg hatching
apparatus on p. 273, vol. 33.—A. H. will find direo-
tions for making marine glue on p, 42, vol. 82.—
E. N. will ind a good recipe for whitewash for
outdoor use on p. 153, vol. 3&.—W. M. M. will find
a recipo for astove coment on p. 153, vol. 34.

(1) R. A. R. nsks: What is the variation of
the magnetio needlo at this point, about latitude
&2 and longltude 01°? A, The best way is to de-
tormine It experimentally. See Loomis' “ Trigo-
nomotry and Logarithms."

(2) B, B, says: Where can I find tabulated
yvariation of magnetic needle courses from the
true meridian, for the last century, in Central
New Joersey 7 A. We understand that the most
complote statement of the results of American
observations on the magnoetic eloments has been
published by Dr. Bache, In Amerfcan Jowrnal of
Sciences, (2) XXIV,, p. 1, whore all the earlier ob-
gorvations are collated, with the more extended
result of the coast survey, with maps.

(8) L. P. D. says: 1. What size of box
will it require to enclose the steel band or spring
by which Mr. Loveaux has succeeded In gotting n
draft of 3,000 1bs,? A, The boxes used by Mr,
Leveaux are cach 14 in¢hes in diameter. 2. What
ismeant by a draft of 3,0001bs.? A. The draft of
the spring is the force in 1bs. which it exerts in
unwinding. Mr. Leveaux proposes to wind up his
springs with steam engines. By using several
springs, he expects to be able to propel as large a
car as is required.

(4) L. H. P. says: 1. I am making an elec-
tric engine, as described on p. 301 of the SCIENTI-
FIC AMERICAN SUPPLEMENT, by Mr. Sawyer. The
magnet is madeof 1x 3§ inch Ulster iron. How
many feet and what size of wire will Ineed to wind
onit? A. About 20 feet of No. 16, or a couple of
hundred feet of No. 20. 2. Does it make any dif-
ference which way Iwind it? A. No, provided
the connections are made in such a way that the
upper ends of the magnet are of opposite polari-
ty. 3. What kind of battery is the best? A.One
cell of Grove if the large wire is used, or two of
Daniell's battery if the small wire is preferred.
See any schoolbook on natural philosophy. 4.
Are all the parts to be insulated from the table
on which it rests? Would a stand made of plate
glass be the best? A. Convolutions of wire
should be insulated from cach other; this is best
effectedd by using silk or cotton covered wire. A
wooden base will answer, 5. Would light brass
springs answer in place of mercury cups? A.
Yes.

(5) C. N. M. =says: Yon state that Dr.
Joule's powerful magnets were wound in the di-
rection of their length.  Please explain how this
was done. A, The wire was wound around the
iron in the direction of its longest dimension, from
end to end, instead of around it laterally, as is
usually done for small magnets.

(6) R. & Co. ask: What is the difference in
the moethod of galvanizing wrought and gray or
cust fron 7 A, The iron is cleaned by diluted acld
and friction, is heated and plunged into a bath of
melted zine covered with sal ammoniac, and is
stirred about until the surface becomes alloyed
with zinc. Mallett recommends an amalgam of
zing, 2,292 mercury, 22, and about 1 of sodium or
potassium ; this melts at 680° Fah. The cleansed
fron is dipped in this and removed as soon as it
reaches the temperature of the alloy., Wrought
and cast fron may both be treated in this manner.

(7) A. W. T, says: If 1 cuble foot of gas,
at 100 1bs, to the square Inch pressure,be liberated
into a recelver capable of holding 8 cuble feet,
would the pressure of the gas bo 60 Ibs, to the

square inch? In other words, doos tho olastic
pressure of u certaln wolght or quantity of gus
vary uniformly as it volumo # A, This law Is ns

you state it, if the temperature of the gas s kept
constant,

(8) J. V. R. says: L have made an induction
coll mostly from instructions galned from the
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spark 6 Inohoes,

It Is capable of throwing a
From reading No. 1T of your

surrLreMest, I procoeded to  lengthen and

Scientific dmerican,

strengthen the spark from instructions therein
contained, and falled. 1 made the sttachments as
yourescommend in your article this woek; but it
would not work., What was the causo of the fall-
ure? A. Your previous question was not fully
understood, We think a better plan is to attach
the sccondary wires to the Inside and outside
castings of a Loyden jar of considernble capa~
clty. This will inorease the volume of the spark,
but it I not likely to lengthen it much., The plan
is used In studies with the spectroscope,

(9 C. B, of Holaa Hausi, Sandwich Ie-
lands, ssks: Can you give me a plan by which, in
plowing with 4 horses abreast, the tension will be
equal and the plow In {ts proper place, and yot 3
of the animals will travel on the unplowed land
and ono in the furrow? A, Some of the farmers
who take our paper can perhaps answer this cor-
respondent. If 80, we would be glad to hear
from them.

(10) A. B. J. says: In your paper of March
25, 1876, you give a recipe for a new nickel-plating
solution, which you say gives besutiful results.
This reclpe seems to be Indefinite, and I would be
very much obliged for a lucld explanation of it
There are two solutions mentioned. The first of
these Is enslly understood, but I t und
stand how to make the second solution, as I do
not see how 3 oz nickel can be dissolved In 2 ozs.
cyanide of potassium in 1 Ib. of water. And
again, after the solutions are mixed,is there to be
any water added ? If so, what quantity? A. The
half ounce of metal for the second solution is
dissolved in aqua regia, the same as for the first.
The acid is then driven off by heat and the pasty
mass redissolved in a solution of cyanide of po-
tassium and water (2 ozs. cyanide to 11b. water).
No more water need be added.

(11) W. A. W. asks: I wish to evaporate
liguids by steam heat. How much pipe surface
will it take to evaporate 1 cubic foot of water per
bour after the temperature of the water has
been raised to the bolling point, the steam press-
ure being maintained at 00 Ibs. to the square
inch? A. We think that from 10 to 12 square feet
will be sufficient.

(12) J, F. A. says: I heard a man say that
a pump would work easier if the bottom of the
suction pipe was only just covered with water
than it would if it were at the bottom of & great
depth of water. I differ with him, and I can prove
that it will not, If the suction pipe and discharge
pipes are of the proper area for the cylinder.
Take, for example, o quantity of water 20 feet in
depth, with the surface of the water 15 feetabove
the vacuuum in the pump. T claim that the wa-
ter will find its way into that vacuum at every
stroke, if there were no atmospheric pressure act-
ing on the water, showing that & pump will work
as easily with the bottom of the pipe atthe bot-
tom of the water, as it would if it was only just
covered with it. A. We think there would be a
slight difference in favor of the arrangement pro-
posed by your disputant, principally because, the
water passing through a shorter length of pipe,
there would be less friction.

(13) J. W. P. asks: Doesa propeller wheel,
submerged, do its work of propelling the boat du-
ring its entire revolution, or only for half of it?
A.Throughout the whole revolution. Its action is
somewhat like that of a screw advancing into a
nut, as it is turned.

(14) W. H. B. asks: 1. What is commonly
understood by the expression * press equally in
all directions,” when using it in speaking of the
action of steam or other fluids? Is it =0 much
pressure to the square inch of surface acted up-
on? A. Yes. 2 If so, in what does the evidence
consist of the truth of it? A. It is most simply
proved by experiment. 3.When we say that & man
can raise so much weight, do we mean to say that
his force (or weight) applied at the end of one
arm of a lever (or its equivalent) will bal-
ance the weight raised? A. Yes. 4. Doesweight
alone give water its downward pressure? A.
Yes. 5. What natural law does water follow in
seeking italevel ? A. It moves under the action
of force until this force is balanced. 6. Is what is
termed the hydrostatic paradox easily explained
by known natural law? A, Yes. 7. What is the
law? A.That the pressure of a column of water
is equal to the welght of a prism of water having
the same base and altitude as the given column.

(15) M. M. says: Please find sample of a
crust that forms in my boller. Can you tell me
what will prevent it? I use well water, and it
tastes strongly of sulpbur. A. It Is a lime de-
posit. We doubt whether you can entirely pre-
vent the formation if you continue to use the
present feed water; but the use of a good heater
will be advantageous.

(16) M. M. asks: Would borax make a
goed addition to a dentine? A. No.

How is precipitate of lime made? Precipitate
any soluble salt of lime by addition of an alkaline
carbonate,

(17) D. B. . asks: What force would be
necessary 1o support a body in mid ale, so that it
would neither fall nor rise, but be supported in
equilibrium? A, A force equal in intensity to
the welght of the body,

(18) E. H. :ys: There is a cast iron cannon
in our town made in 15822, which will shoot a 9 Ihs.
ball. It used to sound well, and make a loud re-
port ; but for the last year or two, (tseems to have
lost its ring or clear loud report. It sounds dead,
when tho same amount of powder 1s used as for-
merly. A. If you have correctly stated the par-
ticulars, wedo not feel able to explain the mat-
ter. In general, wo should imagine that {n such a
oaso the quality of the powder mather than tho
gun had deterfornted. Possibly, however, there
may be other reasons; and perhaps some of our
ronders can furnish them.

(19) C. A. asks:
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What pressure of steam
per square fnch will be necessary In s double
kottle to keep sugur slrup bolling st 850° Fah.
A. About 125 1be. por square inch, by gage.

(20) J. R. P, asks: 1. What is thestrength
of a good Manllla rope 1 Inch in diameter, and
also of one 1Y Inohes In dinmeter? A, One inoh
rope, about 3,000 Ibw; 134 Inch, about 4500 e, 2.
What is a four fall tackle block? A. We belleve
the term has no precise definltion, but commonly
refers to a tackle with two blooks, each having 2
sheaves. 3. How much welght can be safely
raised with an inch rope In n good tackle block,
say with 3 pulleys in one and 2 in the other, and
how much with & rope 134 Inches diameter ina
like block? A, It will depend somewhat on the
rigidity of the cordage and friction of shoaves
but the maximum safo welghts will be about 7,60
Ib=. for the 1 inch rope, and 11,000 Ibs. for the 13§,

(21) C. M. says: There have been lately
many storms and tornadoes in this and in forelgn
countries. Does our present mode of telegraph-
ing belpto crente theso storms? A. No. On the
contrary, so far as the telegraph lnes have any
offect,it is to lessen the violence of electrie storms
by carrying the fluid to the earth and thus tending
to bring about an equilibrium.

(22) J. L. W. says: We have a siphon of
2 inch pipe from a canal to a tank about 100 feot
distant. The top of the tank Is a few Inches above
the water in the canal, and the pipe enters the
tank near the bottom, which gives it a fall of
about 5 feet (the tank being 6 feot deep) at the
start, and is {ntended to keop the water in the
tank on & level with the water In the canal. S8ome-
times it stops and has to be started again with
apump. Will you explain the cause of this? A
Observe the hight in the tank when the siphon
stops working, and Insert a waste pipe just below
this level. There should be a valve at the high-
est point of the siphon, to let out the air that so-
cumaulates from time to time.

(23) A. D. B. asks: What substance can I
use to make a watertight flooring over a plank
floor? The floor Isof two inch yellow pine plank
and very stiff ; it is In the second story of a bufld-
ing. and 50 exposed to the alr beneath, it is soaked
with water two or three times a day. There is no
wheeling or rolling of heavy articles over It,
only persons walking. Would a concrete 2 inch-
es thick of cement and coarse sand do, or would
iterack? I would prefer a slightly elastic floor-
ing. A. If there is not much wear upon it, why
not take sheet lead 7

(24) P. G. asks: Is there any known way
to purify the gas made by gasoline machines, soas
to obtain a steady light, equal or nearly so to coal
gas? A. If the machines are properly construct-
ed, they should give a good steady light fully
equal to that of coal gas. The gas (or vapor) does
not require purification.

(25) E. T. D asks: Would a battery made
of an iron cylinder 10 inches decp and 3 feet in
circumference, and a lead one 10 inches deep and
15 inches in circumference, charged with com-
mon salt, give enough current to heat a small
platinum wire to white heat? A. You had better
use zinc and copper instead of lead and f{ron.
Salt will answer to charge the batteries with.

(26) O. R. M. asks: 1. On what principle is
an electric engine constructed? A. Various
forms are made, but they depend upon the alter-
nate magnetization and demsagnetization of soft
iron cores and the consequent attraction of other
soft iron pieces placed within their influence. The
moving piece or parts are provided with attach-
ments called commutators,by means of which the
battery connection is made and broken at the
proper moment, 2. Is it possible to store electri-
city up in apy manner so that an engine can be
run without the batteries being present? A, No,
not in the sense you mean. Maguetic machines
are made to run by steam power and give power-
ful currents, but it would be a great waste of
power to uso them as motors. 3. Is it possible to
construct an electric engine of any large power,
say 1 horse power? A. Yes. 4. Is the power of
the engine dependent only (within limits) on the
strength of the current? A. The strength of
the current is only one of the factors on which
the power of the machine depends. 5. In that
case, could not a powerful engine be constructed
within a smallspace? A. Motors capable of run-
ning sewing machines can be made to occupy but
little space, but for much power their proportions
become more considerable.

(27) 0. K. says: If of two pulleys, one be 20
inches in diameter, making 1% revolutions per
minute, the other being 6 inches in dlameter, what
is the rule for finding number of revolutions of
smaller pulloy ¥  A. Divide the speed of belts in
feet per minute by the circumferonce of the pul-
ley In feet.

(28) J. J. says: 1. A great many people,
contemplating bullding conoreto houses from
your directions, would have muny things to learn
yot. Inpreparing tho sand and gravel, would not
two scroens, one above the other, do, first putting
the carth as It comes out of the bank, contalning
gravel, sand, and loam, on the upper screen, that
which remains after shaking being gravel, the
balance passing down to the lower screen which,
on belng shuken, would pass the finer dirt orsand
through it, and that which remains belng sand ?
Would this mode be sufficient to proparo the sand
and gravel? A, There are sand beds whore the
sand is found of & very oven grade of fineness
and purity,and {t would be better If possible to
take it from theso beds; and tho same is true in
referenco to the gravel, If these beds arenot to
be found within a convenfent distance, the sand
may be screened from a geavel bed as you sug-

! gest. 2. How fine should the soreens be ? A, For

thesand vy of an fnch, but what is left (o front of
the screen may bo taken for the gravel without

| turther sifting, If not entirely froo from loam




!
i

|
\

S E LR TR T AT ra

134

the and also the gravel, should bo washod,
3. Dr. Youmana says: " Ioach sand will attraot
apnoss.” How Iy this? A, Deoauso of the salt
with whioh It f more or less imprognatod. 4. Tn
the absence of broken stone und tho ko, will
graveland sand do ¥ A, Yos, If tho gravel Is of
wizo. 5 WII such & wall be damp? If 8o,
would It need furring, or should it bo hollow, as
recommended by Gilmore, In his work on “Mortar
and Coments”? A, Yos, it would noed to bopro-
tootod on the Inslde In somo way against tho
vondensation of water from thenir In winter, 6.
How Are tho parts proportioned, hy wolght or
monsure ? A, Ny moasure, T Dies. Chase and
Youmans recommend freshly burnt lime; you

Scientific

are noarly all allke, ranning o short distance
Jongthw ise and thon direotly around the tube,cut-
tng (¢ off. T took tho ploce he gave me; and after
oleantog with wator and deying it T lald it onn
boenoh with a plece of (ron wire and another of
brass wire Iald loosely through the tube. Ina
fow hours it broke into throe pleces, and in the
coumseof the next night into half s dozen ploces,
all the frotures having the direotion as statod
llmvo.:nml some of the pleces belng Interchange-
able on nocount of the striking similarity of the
onds, To ascortain whethor tmperfeot annealing
had to do with the breaking, I took a plece two
inohes long under the blowpipe and heated [t so
hot that it flattened by s own wolght,without any
tendonoy to fly to ploces, A, These tubes aro

recommend coment. It Ume, bolng cheaper, will
Ao, no one will use coment or water line (which,
1 think, 18 the same). Suppose we take 34 freshly
burnt limo and 3§ water lime, how will thatdo?
A. Pure cement of the best quality should be
used. We prosumo that this is what you mean by
“ water Hime.” No common Hme should be mixed
with {t {f you want a permanent wall, 8. In using
comont Mme, are the proportions taken before
slaking or after? A. Before. 9. How are sills,
caps, and cornloes made ¥ A. Theso may be cast
in molds,

(20) 8 A. &S ask: What will prevent the
forming of vitriol crystalson the outside of tel-
cgraph battery jars? We use stone jars, which
become entirely coated on the outside in a short
space of time. A. A good way to prevent the
fluld from ereeping over the tops of the jars and
crystalizing on the surface Is to paiat the top of
the jars for half an inch.

(30) R. S. asks: What is the solution used
by sugar refiners in the centrifugals to give to
sugar tho bright yellow straw color? A. This col-
or, we believe, Is obtained during the bleaching
process, and sometimes by the addition of small
quantities of dye stuffs, such as turmeric, ete.

(31) W. R. says: L In s« Holtz induction
machine, where the revolving plate is supportad
by a thick glass plate, held horizontally between
two Insulated plates, of what material is itbest to
make the axie of the revolving plate? A. Wood
and glass are frequently used. Perhaps an ebon-
ite axle would answer best. 2. If ebonite be sub-
stituted for this horizontal glass plate, can as
good electrical results be obtained? A. We be
lieve some eoxperimenters give cbonite the pre-
ference. 3. If coatings of paper or foll be at-
tached to the =ector piate, and these have pro-
jecting rows of pin points, and the odges that
bhold theso pin points are opposite collecting
combs of tor, isit ¥ to have win-
dows or holes cut in sector plate to relieve the
bound electricity? A. In the Improved Heltz
machine neither windows nor armatures are used.
Two plates aro mounted horizontally and both re-
volve, the direction of one belng opposite that of
tho other, Four collecting arms are placed, at
oqual distance apart, around the plates, two
above the upper and two below the under plate,
and the order alternating, so that if the first is an
upper arm the next is under,and so on.  The first
upper and under armeare connected metallically,
as are also the third and last. Sometimes a1so an
extra arm Is used, which brings an upper and un-
der arm together in one place. This arrangement
appears to improve the action of the machine. 4.
To steady the revolving plate, should its edge or
circumference rest or turn In grooved pulleys,
fastened on the small wooden pillars or posts that
support the sector plate, these posts passing from
horizontal supporting plates to sector? A.
Grooved pulleys are best, unless, as Is often done
with the old style machines, the fixed plate is per-
forated at the center, and the revolving plate
mounted on an axis passing through it.

(82) D. W. W. asks: What substance can
1 use to {lluminate the dial of a watch sufficiently
to show the hour In the dark? Will the small
#lass tube with phosphorus and ofl do? A. We
4o not consider it practicable nor adyisable to at-
tempt the application of the phosphor lamp in
tho way you mention.

(33) N. 8. W. asks. Is the first six months
(vol. 1) of the SCIENTIFIC AMENICAN SUPPLEMENT
furnished bound? If so, price? A. We furnish
the first volume of SCIENTIVIC AMEIICAN SUPPLE~
MENT, stitched In paper covers, for $2.50, In
bonrds, $3.50. Probably few porsons appreciate
the great xoope and remarkable ohenpnoss of the
work we are carrying on under the title of our
SurrLesest. The first volume, Intely completod,
In Hlustrated by over 1,00 engmvings and figures,
covering all the most rocent and Interesting sol-
entifie Information of the day. It Ineludes the
history and progress of the Great Exhibition. The
contents of the SUPPLEMENT aro arranged in such
compact form, and embrice such an enormons
variety of subjoots, that If printed in ordinary
book form they would occupy 8,00 pagos, or §
volumes of 60 pages onch., In the domain of
Belenoe, nothing comparable to the BciesxTiee
AMERICAN and Burrremesr, io the matter of
ecconomy of price, has herotofore boen glven to
the public,

(84) P. F. aska: How can | dissolve soda in
oll? A. You do not state what kind of oll, BEx-
oopt In the fatty oils, containing free glycerin or
nclds, it Is nearly insoluble. Inany case, an ole-
vated tempemmture increases solubliity.

(35) W. E. H. says: A friond of mine re-
ocontly bought me a ploce of glass tublog of % Inch
intornal and 3 Inch external diameter, about |
footin length. He stated that it formod part of
8 gage tube 1o show the hight of water In & mill
flume, and that, getting dirty, the ongineer in
charge took it down to clean It, which he aocom-
plistiod by wiping with waste and emery flour on
the end of a pine stick. The tube, which had been
In use for years, was then lald down in the engine
room temporarily, whon in a foew hours it broke
spontanecusly into s dozen pleces. The fractures

usually made of the hardest glass, and carefully
annealed ; but from the fuet of your abllity to
soften the tube as you represent, it appears to
have been otherwiso In this particular ocase.
There may have been flaws in the glass, which
wore further aggravated by tho carcless use of
emery or otherwise, but we think it probable that
there wore some facts connocted with this peou-
liar breakage which you have falled to discover
or meation.

(36) J. L asks: What is the best cheap sol-
vent for ordinary tar? A. Boozine.,

(57) R. M. says: I take water by siphon
from a well distant from my houso about &0 feet,
I first lnid 3¢ inch lead pipe, through which the
water flowed nicely for a year or more, when the
pipe was burst by frost. After repairing iv I could
never get {tto work satisfactorily. With a view
to improving it, I substituted a 3{ inch pipe from
the well, A, to the lowest part of the siphon, B,
the 34 inch pipe from that point to the house be-
ing in good condition. I now find that, by filling
the pipeby elther foree or suction, the water will
continue runaing for from 3§ an hour to 12 hours,
when itstops. 1 sometimes imagine that it runs
only long enough to allow what water there may
be Io the pipe from upper part of siphon to the
outlet to flow out. I wish to asoertain if you can
suggest where the defect is, and give the remedy.
The pipe is perfectly airtight. I have thought
that by using a 4 inch pipe from well to the hizh-

st point of the siphon, X, the dificulty might be
overcome, The water has to rise from bottom of
well to this point about 13 feet. I have a fall of 6
feet from bottom of well to the highest point of
discharge, E. I have experimented and thorough-
ly exhausted all the local hydraulic knowledge,
and now apply to you. Can you tell me what
further means I can try with {t? A. The end of
the pipe at the stmainer in the well may be stopped
up with dirt, or there may be some obstruction
In the end at shehouse. If this s not so, it would
seem to imply that the pipe I8 not airtight; this
point should be tested thoroughly. Sometimes
air bubbles from the water will collect at the
highest point of the siphon, and trap it there, but
this Is not likely to occur in so short a time; the
probabllity is that the pipe either leaks or is
stopped up.

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

b 0.<No. 118 & plece of slate with chalcopyrite,
sulphide of copper, and protoxide of copper. No.
218 conl.—G. V. H.—Itis iron pyrites in clay.

J. C. M. says: [ have seen a musical in-
strument in which the sound was produced by a
crank in the end of the {pstrument, the notes be-
ing produced on keys along the side. How is the
inslde of the Instrument arranged 7—J. G. W.
aaks: What s the construction of the Langstroth
beehive?

COMMUNICATIONS RECEIVED.

Tho Editor of the BCIENTIFIO AMERICAN A0-
knowlodges, with much pleasure, tho receipt of
original papers and contributions upon the follow-
Ing subjoots:

On Ornamental Machinory.

On u Thoory of Eleotricity. By J. N. L.

On n Now Electrie Battery, Dy W. R. H.

Also Inquiries and answors from the following :
W.DA~GD-E.B~A L F.-W.G.—C.H. C.~
C.U.D~E D~0. W.D.~FP. & D.—H. 8.-G.H.—
BR~L VF.~A.T—H.P.—-W, §. V.—G. W.D.—E.

T.WL-W. E F.-W. §-HI5 W.—B.R.H,~
H.C.H-G.B.Y.~J. M N,

By E.

HINTS TO CORRESPONDENTS.

Correspondonts whose Inquiries fall to Appoar
should ropeat them. If not then published, thoy
may conclude that, for good reasons, tho Bditor
deolines them.  The address of the writer should
always bo given.

Enquiries rolating to patents, or to the patenta.
bty of Inventions, assignments, ote, will not be
published here, Al such questions, when initials
only are given, are thrown into the wasto basket,
A8 1t would i) half of our paper to print them nll;
but we generally take ploasure in answoring brietly
by mall, if the writer's address Is given.

Hundreds of inquirios analogous to the following
are sont: “Who makes carbons for batterios?
Who solls gutta percha?  Who sells incubators?

Whosoaro the best leather belts?  Who makes

American.

tho ohonpest photographio apparntus " All suoh
personnl inguiries nre printod, as will b ob-
soryved, in the column of “Husiness and Porson-
al which Is speolally sot apart for thnt pur-
pose, subject to tho chargo mentioned v the
hoad of that column. Almost any desired infor-
mation oan in this way be expoditiously obtained.

[OFFICIAL]

INDEX OF INVENTIONS

ron wnion

Lottors Patont of tho United States were
Grantod In the Weok Ending

July 18, 1876,
AND EACH BEARING THAT DATE.
[Those marked (r) lry:ﬂ_lnflnctl patenta. ]

A complete copy of any patent In the annexed Mg,
Including both the specifications and drawings, will be
furnished from this oMice for one dollar. In ordering,
please state the number and date of the patent doeslred,
and remit to Munn &Co,, 57 Park Row, New York olty.

Alarm, electric burglar, H. A, Brooks....... wee 10,08
Atomizer, T. J. Holmes. ..., LKL
Auger, earth, O, Martin, ... 180, 046
Bale tle, K. De Gray.... 1,50
Bale the, buckie, J. M, SOFymour. . ccoooovvvivmnnns a2
Nasket, coal, C. Hager. .. : . 101
Bed bottom, spring, C. T, Segar.......... e 190,072
ee hive, Hetherington & Van Deusen, ML)
Doll, W, 8. BIaKC. ., oivesveorcsssessnsases : oo 179,50
Billlard register, J, RIVOIPO, .ovvviviiiiinns cor 179,800
Blacking box holder, G, W. Taylor, e 10007
Boller, feed beater, J, C, Stead (5 ooiiiieiiinenns T
Boller tabe cleaner, W, HArper, ...cocovvvcinnnaces 180
Bolt trimmer, T. W EIls, .. .oooiiiiinnnnns e 190,015
Book support or desk. G. B, 8. Northrop.. oo 190,002
Boot heel die, G. Houghton, .......ooouee .-+ 190,00
Bread cutter, N. W._ Merwin .. .....oooine . 199,904
Breastpln fastening, . F, Gonzalex, . ... eee 109,98
Brick machine, E. F. Androws, ... eee 190,988
Bridge, lattice pler, L. Scott, oo 199,91
Burner, gas, E. P, Gleason,...... R O R
Button, sleeve, T, W. F. Smitten, one 179,999
Canal bank, W. Rodney........ooe vee 199,567
Cancl lock and dam, G. W, Parsons oo 150,066
Car axie box, G. W. Mlitimore.... e 139908
Car coupling, C. A. Feuser...... oo 190,016
Car coupling, W. L. Nuckols...... eee 19,906
Car link adjuster, G. W. Willlamson . L
Car replacer, T. B, Purves......... ... 150,082
Carroof, J. M. Ayer......... e L)
Car, sleeping. R, H, Bennett, . ....ooiiiiiiiinannn. 179,91
Car wheels, casting, J. MoAlllster,........cce.ees 150,018
Carbureter, Pollard & Barton.... <o 150,061
Card, playing, A. Dougherty.. o DRI
Carding machine, J. C. Kyan...... e 109,952
Carpet beating machine, E. Speacer..... <« 190,053
Carpet lining, G. J. Bicknell. . ...... e 1D
Carpet stretcher, G. D. Hosemann. .. « 190,002
Cartouch for dressing wounas, L, Kips,... wer 150,000
Cartridge-loading implement, W. W. Arnold...... I, %
Chaln, ornamental, G. Trinks « 190,058
Chalr, A. Rice........ esesessainesins RO A
Chalr and baby walker, J. B, Poage... 179, %3
Chalr, barber's, Kubltschky & Nitsch . 199,80
Chalr, folding, E. C. Holton,,,,,....... ee 198,99
Chalr, folding, G. W. Parker........ocoeeviinnnnnn. 179,98
Chalrs, folding, S. A. Skinner, ..180,078, 180,004
Chialr, folding, E. W. Valll,,...........coonnns eeees 179,978

Chalrs, folding, J. E. Wakefield. . 179,979,-551,-952 - 179,983
Chair, folding rocking, J. K, Waketield........... 179,90
Chalr, nursery, E. S. French,...,.... «e 17,851

Cheese hoop, S. Wilson (r), . 7.2
Churn, C. Setbel........... 170,965
Churn, H. D. Wiswell... - 180, (Mg
Clamp, hawser, McGill & Bowen, o 1T, 100
Clam, Jolner's, G. A. Naumann 199,002
Clock, clectric, R. J. Sheohy, ... 190,50
Clock, lockwork, J. W, Willlams. ..........ooevens 179, 9%
Clothes line fastener, G. Almont.. 199,56
Cluteh, friction, B, Sandford. ... 17, &0
Cluteh, tubing, T. Thoruton, ., 1
Coffoe and spice mill, C. Adams, o 1088
Coffee mill, T. Johnson...... L 180,004
Coftinn, depositing, C. A, Sipe (r). nm
Columna, fron, Cooke & York,..... 150, (08
Cooker, steam, H. D, Dann..,........ won 180,000
Cooking apparatus, J. M, Goldsmith,, coe IS0, 01
Coolor, milk. T. Roach............. o 170,08
Carset, B, S. Smith........., Seanseavnins sriens 179,068

Cotton, packing and baling., J. A. Drake.. 179848, 179,540
Cow), vent{lating, Lamont & Swott
Cracker machines, J. Fox..........

Cutlery, tablo, J. B, H, Leonard weees 1000
Cutter, head, J. Lawrenoe,......... con 170,906
Dewsert camposition, L, Schepp.......... coen 170,009

Diteh digging and tile laying, D, T, Luecas,.

Drodging apparatus, J, Graot, .. ......... 180,028
Drill rock, G. Phillips (r)...... 0%
Dye, blue, G. Molt, . 199,089
Egk box, A, H, Lu < 190,048
RS DOX, We - YWEkE s snesiseraneass (YR
Elbows, dle for making, O, Koapp.... 179,55
Eleotric machine, magneto, B, Weston, 180,002
Engine, rotary, A, Allen, .....o..oviinns 1.5
179,508

179, 846

........ : 180,040

Englne, variable cxbaust, Dunbar & Foss.. 150,011
Envelope, sample, C. K, Sawyer.......... 1.0
Evener, four horse, . W, Slaughter.. 1,55

Fare register, 8. Daviea........ .....
Fats, rendering, W. E, Andrew. .,
Faucet nozzle thimbie, 8. MeKee. .
Flire arm, revolving, B, ¥, Joslyn

Fire extiogulsher, Chapman & Tapley... . ...... 1,4
Fire place, M. B, KINg. ..oiiiiieiiinoes o Ve
Flah-hatching apparatus, 8. Wilmot........... .... 190,008
Fluting machine, H. B, Adama (1), .. .m0
Fork, carviog, G. L. Hart....... 1™, 4e

Fork, hay and manure, W, i, Kretslnger. .
Fountaln, T. Turretthnl, ..o iiiniiiiiinnns
Frog pad, elastle, G. W Phlllips,
Frult dryer, D, E, Coloman
Frult dryer. 8. W, Hoge

Frult dryer, H. Kolly

Furnsee, A. L. Holley -
Furnace, steam botler, D, P, Doard,........ +oovs
Garment strap, elsstle, R, Gibbhons (1),
Gaa governor, L. Morite, ...
Goas regulator, H. Stacey,.........
Gas trup, sewer, B. F, Underwood
Giass, manufactare of, W, Fox..........
Glassware, manufseture of, T, O, Foars.
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Gold ores, cto,, purlfying, B. F. Penntman,....., 19 m
Grain dryer, K. Schiroll., ; : ) lm.,n
Grinding maohine, M, Groge ; I'.‘;‘.“I
Halter, J, Gronin,, Sy ey [ l?l:v,.
Harnoss pad, W, H. Bulkloy 1™ 9%
Harness pad, M. V. Lomgaworth......... n,.'l",
Harnoss rosotte, M, W, Cross,................ I'ﬂ‘u-.
Harrow, riding, Harris & Bowne "?!:n'.
Harrow cotton planter, J. A, Hrent, Jr P
Harvestor, B, Elokemoyor rhaper
Hatehiway, self-closing, I, Beon 10
Heat deflector, A, J. Donle el
Hoater and Altor, ¥, A, Shoant PR

Hinge, stop, W. Wilson, Jr,
Hog eholera remedy, A, M, Dunn

cou 170,087

................. |w.’|"
Horaon, attaching and detaching, A, Eborle. .. .. 18,018
Horseshoe machine, O Nriges voer 190,900
Hose attachment, D, G. Trombley v 10,08
Hose coupling, J. W, Keonody o 10928
Inhaler, J. 8. Letts, ....... . 190,00y
Inhaler, E. L. Steon......... siacededine e TR
Inbaler and disinfector, J. R, Harpor 10,04
Insects, destroying, 8. & I, Loesor nm
frontog apparatas, J. Martin 19,007
Koy fastener, W. Neracher., KT
Kilns, grate for briek, B, Hall.... ..... we 1D
Lamp chimney cleaner, L. Van Drezer. .. ... 180,000
Lamps, ete, attachment for, E, 8, Chase, . 1D
Lamp cock attachiment, A, Locker,......... . 1
Leather, dressing, E. Fitzhenry. ....ooovvenniiin 190,004
Leather, scouring, ete., F. A. Lockwood. . ... . T
Leather, splitting, H. F. Oshome...... D0
Lock attachment, time, H. Gross, ™,
Loek, door, C. GulM. ... covvvnanns ™.

Loek fordoors, ete,, H. L. Arnold,,
Lock for doors, ete., T. Hendricks. ...

Loom harness, knitting, W, A. Hodgkins, 1™, 58
Loom Jacquard, Wyman & Gordon......... 19,
Lubricating attachment, C. Jooes. ... 190, 4
Marker, corn or land, W. M. Starliper... 1NN
Match safe, C. Frankish. ......covvvinnen 1D
Match safe, ete., L. U, Cowles....... ™

Mechanic’s implement, D. Goodnow, Jr........... D85
Millstones, dressing, W. Copiin. ..
Mitering machine, A. T. Nichols, .
Motive power, A, Graner...........
Mucllage holder, J. V. Browne, ..
Muzzles, animal, R, K. Dlodgett..
Nursing battle support, J. W, Bra
Nut, L. A. RebasZ. .. .ooviivirins .

a8, 1T
ceevenes 100,996
o 190,064

Nut lock, F. Bralller. ., o TN
Nut Jock, K. H. Loomis e IT
Organ stop action, reed, J. S. Roblason........... I
Organ, pncumatic action, J. Egan.....covvvees.., IDN2
Oven, coke. S, Diescher............ ceees THLONG
Paint composition, Sarret etal.. e I
Paint composition, J. B, Slichter. T

Palnting flower pots, J. Fitts ..
Pegging machine, A. C. Gallabue.....
Pianoforte tension device, J. D. Elllott. ..
Pipes, constructing and laying, A. O'Nelll .
Pipes, colied metallic, E. C. Hubbard.......
Pistol, spring alr, G. A. Walker...........
Plalting machine, L. H. Olmsted..
Plane, bench, W. Montgomery....
Planters, corn, G. D. Haworth (r)
Planter, corn, W, W, Habbard..
Manter, corn, Moore & Argerbrigh
Manter, seed, F.J. Underwood.......-
Plow and harrow, cultivator, J. Haynes.
Poker, C. & S. J. Adamy,......cccaniean
Printer, electric, R. J. Sheohy..
Printing press, J. L. Flrm (r) ..........
Privy vaalts, etc., emptying, J. Bradiey..
Pump and fannel, H. A, Guignoa......
Pump bucket, W. Beauchamp....
Pamp bucket, chaln, W, Peckbam ..

o IS

Radiator, steam, A. L, Tde...oviiiaienecnnrnanna.. 15,085
Rallway ears, ete,, warming, Grandjean ef al.... 18,002
Rallway ralls, roll for reworking, J. McCaffrey. 150,048
Raflway signal, Fiah & MUTOr. oo ., 180,007
Rallway signal, J. E, MeCarty. .. o 170
Rallway tle, G. W, Williamson., . 180,08
Reaperand mower, A, J, Cook.... . 180,00
Registering apparatus, J, C. & O, Jenkins ..., 119,52
Resln, ete., production of, A, Roek............. 179
Ridge-forming machine, A, U, Martin .. 1, s
Rooflng composition, €, M, Warren. ..
Bate, burglarproof, ¢, Diebold, ..,
Safe, plgeon hole, I, ¥, Uftord ,
Saw buek. L. Hawkion.........
Saw, scroll, P, G, Giroud..
Seat, school, W. F. Spencer. .
Separator, graln, W, I, Ricka
Sewlng machine, short thread, J. 8, Mall (r) ...

w®
Sewing machine marker, A. Johnstone ........,, 140,083

Sewing machine crate, A. J. Callahan............ 1T 8%
shaft coupling, G. E. Rider.,.
Sharpening machine, A. Reltze....
Shoe, M. R. BodRIn. ..ccoveriiniies
Shoe pegs, making, J. H, Ollvey.,.....
Shoes, making wood, D. P, Rawmasdell....
Siato framo, J. W, Sayre.....ooeenee
Spoaking tube cateh, W, B, Ostrander...
Spindles, clamp bobbin for, W, C. Burch..
Sprinkler, lawn, G. H. Copplng .....

Stave-dresaing hine,
Steamer, J. B, Moffatt, . . .oooonnninie
Stoamer, feod, W, Ploree. ...
Htove, coal oll, Reschke & Jonos..
Stove, cooking, K, Husey.
Straw cutter, J. Laughlin,
Syrioge, J. S, Parsons. ... ..
Table, tolding, W, A. Root.
Teeth, Alltag, B, Noble, .. . ocoiviniies
Telograph, printing, K. J. Sheehy.
Toy bell, O, A Palloy. ..o
Toy money box, W, Chrysler
Toy pistol, Mueller et al.. ...
Toy trundle, G. W, Cole. .,
Trap, animal, J, 1, Morris, ..
Treadle, I, Roose. ..

Wagon seat, W, G, Savay:
Water closet tank, oto., Peters & Douald.
Water works, erib for lake, J, A. Cole...

Whiffletreo, M. Bolanx,

Glove tree, J. B, Stovens., .
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Whip<plaiting sttachment, C, 8, Hartwell,....... 150,06
Wool and cotton lapper, 11, N, Range............ 180,06}

DESIGNS PATENTED,
9,80 ~Tyre,—J. M, Conner, Greenville, N, J.
0,35, Canrwy. <K, Danlel, Paris, France.
5,58, ~Srarun,~J. W, Flake, New York eity,
ST ~Oanrnrn, —J, Hameor, Dutehess county, ¥, Y.
938 10 5,00, ~Tyex, ~I, Ihlenburg, Philadeiphia, s,
9401 ~Tyrr,~A, Little, New York eity.
S 402, ~Canrer, T, J. Ktoarns, Noston, Mass.
9,408, 9,404, ~ KsMnsotpeny,~E, Crisand, New Havon,
Conn.
LA copy of any one of tho ADOYE patants may be had by
emitting ono doliar to Muxy & Co., 37 Park Row, Now
York olu.

On Bling each wplluunn tor n l'lunt (ﬂ 7un).
On tasaing osch original Patent, . Rt A PRy
On appeal to Rn-lnn-ln-cum .....

Un appeal to ¢ 4 of Matont
On spplioation fur Relaoe, ...
On AUDE & DISOIAIIMEr. . ooovviiiiiiin
On an application for Design 3}y years).
On application for Destgn (7 yoars)
On application for Deslin (14 yeam),
| —

THE VALIDITY OF PATENTS.

The Inoxpoerionced purchmsor of o patent doos
not genernlly npprecinto the Importance of having
18 oladms examined, and thele valldity and soope
defined by some parson exporienoed (n suoh mat-
turs, bofore parting with his money. It is not un:
asunl for the pslgnoeo, Just ns he Is commencing
the manufacture of artioles undor his recontly
purchased patoat, to find that it s an infringemont
upon some proviously lsued patent, and that he
has not only mado s worthless investment, but
that he s likely to got muleted in damages if ho
nroceeds with his manufacture, Cases are con-
tinually coming to our knowledge whorein partios
have made purchases in good falth, and pald con-
sidemmblo sums of money on the assurances ot the
patenteo and o mere glance at the patent, pre-
suming that all that the drawing of the invention
showed was protected by the claims, when, in faot,
the point covered wns almost infinftesimal, An-
othor manner in which purchasers are sometimes
deceived 13 that the olulms, although broad enough
and worded properly to cover the inyvention, con-
tain u singlo element protected by some prior
patent, which covers the very part in the new
machine which Is necessary toinsure its efficiency.
The Howe sewing machine patent illustrates this,
It protected but little that any of the manufac-
mrers cared to use, except the one small part
essential to all sowing machines ; and all manu-
facturers had to pay Howe a royalty, and he de-
rived from that apparently trivial item an Im-
mense income.

We therefore recommend any person who s
about to purchaso a patent, or about to com-
mence the manufacture of any article under a
license, to have the patent carefully examined
by & competent party, and to bave a research
mado {n the Patent OMoco to seo what the condi-
tion of the art was when the patent was lssued.
He should also seo that the claims are so worded
a8 to cover all the Inventor was entitied to when
his patent was issued ; and it is still more esson-
tial that he be informed whether it is an infringe-
ment, as above suggested, or not. Parties desiring
10 have such searches made can have them done
through the Scientific American Patent Agonoy,
by giving the date of the patent and stating the
nature of the Information desired. For further
information, addross MUNN & CO,,

3" PAuK Row, New York.

“‘\avmisemtuts

Tunido Page, oach Jusertion - - - 73 conts a lne,
Back Page, ench insertion - - - 81,00 o line,
Engravcings may head adeertisements at the same rate
per line, by measurement, as the letter press, Adver-
taemnenta must be receiosd at publication ofice ay ecarly

as Friday morning to appedar in next lavue,

Second hand Machinist's Tools and
WANTED Lathos, Planers, Drills, &c. Must be
cheap. Addrems T. 8

& A. J. KIRKWOOD,
m & l-a Lalc N(rccl C hlugu. lll

g_i_fumpnu worth ¢l
Portiand, Me

$5 to $20 per any at home

free. S1ixsox & Co.,
Stone Channeling
on

Quarrying Macline,

WARDWELL
FOR CUTTING BTONE INTO VARIOUS BIZES

PATENT,

AND DIMENSIONS IN KINDS OF
QU AILRIES,

STEAM STONE CUTTER CO., RUTLAND, VT,
SOLE PROPILETORS AND MANUFACTUMENS,

'Th Machlivnesat Philladelphin ylh“l“lllll
15 Aunexe No. &, Machinery Hafl. 4

ALL

Srientific

American,

125

AIR COMPRESSORS

FOR ALL PURPOBES,
ASPECIALTY of HEAVY PRESSURES,

THE NORWALK IRON WOHKS CO.,
Sourn Nopwarx, Coxx,

‘:: 1(1”&[ S ane

' BOILERS

A "‘(}00‘1) "WORK.

A Btartling Cause of Debility and Sfekness fully ox
pialned In a large octavo Treatlso by D, O, FHELPS
BROWN, 2 Grand Street, Jersoy Clty, N.J. Every
man and womnan who b alling tn any way should send
And get u copy at once, as It (s sent free, prepald by
lnlll. uMn-n tho author, as above,

Bollinger’s Patent
Turbine
WATER WHEELS

Mill Machinery.

§# For Clreulam, address
YORK MANU I"'l{ (:‘D..

( UVIL nnd MECHANICAL \Nl\'l’l‘ll“\ﬂ nt
0 Reonsselner Polytechnde Tustitute, Troy,
o Ioatruction very practeal, Advantagoes unsur.
lmuvd in this country. "Graduates obtaln exoellent posi
lons lh‘-u[u-m\(-p( 15th. Forthe Annual Reglator,con.
taining tmproved Course of Stody, and full particulars,
lllln'!l I'uuw C II.\lIL S l'l ﬂ\\ I'.. Direotor,

D. LMGELL’S ASTHM & CATI‘F\HII REMEDY.
Hawviy -(rugg ¢
'l:‘;cdl,'u:oﬁgd ;M O PO D o0l
-njx:crb. and in :hnp‘;naumuc‘m'ug:
Honu:uul.r discovered a sure oure for

and A War.
rnn! lomhcvo u‘a::cmgf{-{

stanMy. .a mc
llclg. ymn

‘A x

b..

II "LIH\\O“ &ccal Lrn- Maker from foss, Lon
don, Eng, w5 Macomb, 1. \Lhrap ern )

'BEAN'S FRICTION GI.IITBH,
The Best on the Globe,

Universally adopted by ROLLING MILLS,
No breakago of Gear or Machinery, None other can
welgh the POWER.
D. FRISBIE & 0.,
New ll-vrn. t. Conn.

IllON BRIDGE BUILDING—A completo de-

l\hmaln-
nucnl can lie down 1o
pcr box., Addresa

Creck, Ohlo

scription, with dimensions, working drawings, and
g‘ pectives of Girard Avenune Bridge, Philadel h. Pa.
llh tonndullau of plers. Ten engravin,

ce ontained In Nos. 1, 2, {of ~E(‘H‘\"I’II'IC
.ull-.lﬂ A\ SI.'PPLE)!E\T 10 cents pcrcon. To be
d at this office, and of all news agents

- THE
TRADE ENGINE.
P
Nolsaloss (0 operstion-1erfoc
In workmanship—all Ught parts
of Cast Kteel
Every Eugine indleated, and
yalve correoted to give the high
ot attaluabilo results
Warranted asuperior 1o any
somf portable Epgine In  (he
market!
¥end for Price List and Clreu
ar
Hunnmanx & Henomet-
noor M'v'ao. Co,
Dayton, Ohlo,

BY'S, Drillﬁl

LD, \v\urk.

Lathes, Planers, Shap

Gear & lloll Cutters, u\r. K, Gl

!(.\.\lfP.\(ITlTIKHI: OF FINST CLASS TAPS AXND
DIES, Pawtucket, It 1

E Man to travel and sell goods to
dealers, Nopaldling. S0 s
monih, bhote) aml luullr.x expeneet
uld ln\uun .\lnvru ™ -n--,( o Ulscinnatl Oblo
70[!\\'[( H University Sefentine and Military School,
Northfeld, Vi. Addroms Prof. CHARLES DOL }

STEAM ENGINES FOR SALE.

I offer the following very superior Todd & l.lﬂcr{v En-
fnes for sale at urrull( redueed -rh on: OUne 15x84, one
IX18 (sawmilly, one 12214, one II\ 4, one 10x34, ono 9x20,
one ix16, one Ax10 on l--m. ( nll. purluhlv one lefn.
double Ilnhlll’ll." all firat ely and ontirely now. Also
varlous sizes und Kinds of Doflers, 1 will aléo furnish
spocifieations and estimates for all Kinds of rope and bag-
glug machinery. Bend for dc-wv!pll\n clroularand price.
Addross J, G TobD,
10 Barclay bt w Now \ml or I* nlrmm N. J

NEW DEPARTURE, iy

MONTIL Hadel sad Tresstoe
patees W 5 A GRANT & OO,

l"yhv\-'wnn
g'ot --a-.u—--a.e

STEEL CASTINGS.

Solld ana Romogencous. Guaranteed tenslle strength, 28
tuny to square inch.  An invaloable substitute for expen-
sive forgings, or for Cast Iron requiring great strength.
| Send for circular and price list 1o CHESTER STEEL
| CASTING CO., Evelina 5S¢, l'bll-drlphln s,

EAGLE FOOT LATHES,

With Scroll and Circular Faw Atiach-
ments, Stide Rest, Tools, &e, .nlm'ﬂn-u
Engine Lathes, Metal Hand Planers, &e.
Neatest designs, m‘x:riur inish. Low
Prices. Our new Uatalogue describes
| huemderrryloolnrrcnl mrumm—
ateur or Artlnn Ren
- L. (,IIAMCQ u»

s r Ubenr S, New York.

PATENT SCROLL S \\\'

Qur specialty Is Scroll and Dand Saws, Over

| chines in wse.  SUPERIOR TO ALL AND LESS I'I l( I'
CORDESMAN, EGAN & CO.,

i Cor. 2nd & Central Ave,, ( lntlnuu 0.

\vh can sell these First-Clasa 75
Oc¢tave Rosewood Planos for
Two Hundred and Ninety
Dollars, becanse we employ no
agonts and allow no discounts to
dealers—they swindle yon out of
more than twice the real cost of all
Planos. Wo are a responsible lncor
porated Company,and refer by pe
mision 1o the Chemical \llloml
Dank of New York Clty, which any
Dank (o the Unfted States will sat-
Ixfy you In){ far the strongest Bank
in Ameriea, Wo make this statement
to prove that our 5 years' warrant
guarantees our Planos to be fully
equal te any Plano In the known
world at any rﬂcc 1f you will send
for our Catalogue, contalning over
1,000 names and residences of pro
minent citizens everywhere, who
have bought our planos during the
past seven ?nn-.you will be sure to
fnd some of them at your very door,
in your own or some adjoining town,
where you can see and try our P
anos. We send them everywhere
for trial, Please state where you
saw this notice.

Address, United States Plano

1_, OW TO BUILD CHEAP BOATS,

dlefast., A serfes of articlos ahowin
person may butld a boat, with economy,
nocompanied by drawings and diagrams,
directions, dimensions, &c.,

No. 1. The Three-Dollar Scoto.~Directions for eon.
struction, with 7 {llustrations. C unlnlnul In BCIENTI.
Fi10 ,\\u.muw SUPPLEMEN Prico 10 ots,

No.2, The Five-Dollar Imvrlua wWitn fall di-
rections for construction. 13 i1 C unmlnrd
in SCIENTIFIC AMERICGAN SU Ill IMENT, b

No. 3. A Fourteen-Doliar Salling Skif. —-\\llh RIS
lustration. l-un dlrecuum fur tuuunu tlon of boat,
centor boa t, ote. Contalned In
SCIENTIF lL A)ILRIC.A.\' bl ‘l'LE)ll NT, No. 3. Price
10 conta,

No. 4., A Twelve-Dollar Row Loat,~14 11lustrations,
Illustrates the construction of ar eful ribbed boat,
light weight, Showsthe method of securing good Hnes,
how to bend and arrange the ribs, dimensions of all the
warta, and directions for construction In full, Contalned
n SCIENTIFIC AMERICAN SUPPLEMENT, No, W,
ant to b had ke this

By Puad-
how any
Each articlo s

with minute

All the above numbers of supplet
Ofce and of all News Dealers,

1 ory llﬁlllt‘d Iron,

ron Bulldings, Roofs,

Bhatters, Doars, ot

MOSELY Inoy Buipox
AND HOOF COMPANY,
Omee, 5 Doy Btroot,
Now York,

$#” Bond for elroulnrs

GEO W. READ & C Co.,

STEAM BAND SAW
AND VENEER CUTTING MILL,
1M to 20 LEWIS ST., foot Sthand 6th Sta. , E. K., N. ¥
Always on hand, FULL STOCK of SEASONED

Hard-Wood Lumber

AND CHOICE FIGURED VENEERS,

LARGEST STOCK ! The GHREATEST
YARIETY ! The Lowest Pricos !

$ P Enclose Stamp for Catalogue and Prico<List,

Orders by mall promptly sand falthfully exeouted,

NAYTON CAM PUMP,

The

Designed espocinlly for Boller
Foeding,
Aro Pumping water at 264¢ F y Doad
Contors. The Steam Valve aap lnln Blide
Valve, identioal to tho sllde valve of a
Steam Eagine, but derives its Illnl|-||| from

a cam, Spoed can be regulated to sult
ovaporation
;;' Seond for Clroular.

- i Smith, Vaile & Co,,

DAy Tox,

0o,

Sept. 15, 1574

To WHOM IT MAT
coNoxnx. — We have
used the U,
for the past six years.

. S-PlANOCp,

NEW YBRK

AL AR e,

sssilddess

We have two of
them in our public
pariors,

In oar opinifon S
there is no Plano more
durable, or wnnr
superior musical qual
tiea

S. Planos

Lo A 4.9 JELAND,
Prorniarons Stvarevary Horee,

Nio llromlwu). \rw \orh.

CENTENNIAL \lll LS.

Harrison’s Standard Flouring |,
and Grinding Mills

Excol all others in Machinery Hall in the quantity aod
quality of flour and meal produced, and are abhead of the
o, ® ':- ces 30 per cent bolow nuy others in the
mar

Millers and othors are Invited to examine thelr pecu.
Haritiea. Call on or address

EDWARD HARRISON,
Post 9, Sec. E, No. §, Mnrh'nery Hall, Philadelplia, ta,

Water Wheels,

Moge than four ties as
many of Jas, Leffel’s Im
wrovoed Double  Turbine
Water Wheols in operation
than any other Kind, M
slzen made, ranging from
0 (o 96 In, dlnm, under
Hends fram | to 380 ftr, Suo.
uwulul for ovoery purpose
Largo new pamphlet, the
Anest aver published, con
talning over 50 fine (st ra
tons, sent free to partios
interostoed in wate 1 |umrr

JAS FFEL
14, O,
. Now

Cou

8 uulih-
York City,

Spring
oty st
" I 2 0 day Al bome, Agonts wanted.
terms (rrr T m !‘
SPA IIHTII}.( ll(l'l‘()\ & SAVE 'I‘IIH( OST.

Driven or Tube Wells

furnisbied to large consumers of Croton and B hlnmumd
Wator, WM. D.ANDREWS & BRO,, 414 Waterst, N. Y.

Outfit and
Co., Au;u-u Maine,

whooontrol the patent for Green's Amorioan Driven' W all,

FPATIENT

OLD ROLLED
SHAFTING.

The nu( that this shafting has 9 per cent greator
strongth, a tner Anish, and 18 trae l(!wgu:e. than an
other In use, roenders (tundoubtedly the most economical,
We aro also the sole manufacturers of the CELERRATED
CoLuixs' Par, Covrriya, and furnish Pulleys, Hangers,
elo,, of the most approyed u&lm Price list nul'ed on
appile ation to S & LAUGHLIN

ry Streot, nd and Srd Avenues, l'lunburuh ' Pa.
8. Canal Street, Chicago, 1),
;rmocx. of mh shafting ia -mru and for sale by =5
L D \\ A, &FI1

Boston, \luu
r PLAGE : & 0., |~nh.mhm8l s
PIERUE & WHALING  Milwaukeo \\l-. -3

SIBLE
HOISTING ENGINE

FOR ALL PURPORESN,
Cheap, imple, durable, and effective. 23
LIDGEEWOODL M Y0 'CO,, 15 Veart 5. N.¥

OYFUL News for Ilou and Olria!
. Young and Ojd! A NEW l\
VENTION just patented for them |

Fret Sawin Seroll Sawliog,
Turn!n ler nc D{Hllnu.l‘rll‘ -
ing, ¥ q’ on one Ca
vet Lathe, ou “ celn,

Price from 86 to §8. Yor Pamphlet,
sddross EFHEAIM BROW)

Lowell,

Mam,

ANUFACTURERS AND PATENTEES hav

In useful artfelos, suitable for the Hardware Trade
nu: dn- lm( nl:l (u mannfacture and introduce the n’mn
sddress I*, T, care Prary & Co,, Buflalo, N. Y,
Ymall n".ph " mly Im u-ul. same Lo be r-unuvl 1f desired,

§ SAFETY "HOISTING
OTIS’ Machinery.
=" (N0, 348 nutmlm.\\. \mnunﬁ ‘_‘:‘L

\ ACHINERY OF l\"‘lll)‘v'YD ‘FTYLFJ“ FOR
AVA making SHINGLES, HEADING. and STAVES;
also GUAGE LATIIES for TURNING HANDLES. Sole
makers of Laws Pat, Bhingle and Heading ‘A'lrt Ms-
chine, Address THEVOR & CO,, l.nrtpon. X.X.

[ For the -
UNCHING e nans
A oo

DROP PRESSES Mmm.rm-- (uyx
I [(m-um ROCK, HANBOR OF BaN ﬁuwr‘m 0.

Full Ar: aunt of I lu-m..ul Method and Cost. By
Col. B, K, Willlam:

) WIth 38 Hlustrations, diasgrams,
&0. Fresentipg valuable information for engineers
Price 10conta, Contalned In SCIENTIFIC AMERICAN
SUPPLEMENT, No. 3. To be had at this Ofice and of
all News Dealers,

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &«
send for C llAIn'\)r DAVID W, POND, Saccessor to
LUCIUS W. POX] Worcester, Mass.

g GUITERMAN, Export and Commission Mer-
o chant.? Fountaln Court, Aldermasbury, Logdaon
54 prosdway, Nemt
Pateats, clc

New York Office, Guiterman Bros.,
of attention to inproduce Merchandise.
in any part ol Europe

! ANUFACTUR
Splint, and other Machinery,
Prices to J. H. WOOLSEY & CO.,

ADDITION!

\\'ondrrf-ﬁnvnllon H

-uP Ll . ll"}l’ MATCH, !l\-l-.l T
send Circulars and
5t. l‘AuL Mina,

BT or Avpise Fiorees
4\ from Left to Right = or
from Middie cither way: or
§ix Columns at ooe time !
Done as Q-x'ck as Thousht®
Sent to & Address oa rc-
«IP( of oo, 50 Conts.
WILLI .l\l FU R\l\\
Care of Bank of Baiavis,

CELEBRATED FOOT LATHES

Foot Power, Back

Lathes, Small Moad o= Power Plan.
ers for Metal, Small Gear Cutters,
Slide-rests, Ball Machine for Lathes,
Voot Seroll Saws, lght and heavy,
Foot Circular Saws. Just the
thing for amnatenrs and arti-
sans, Sclliog everywhere. Send for
llluunlcd Catalogues.

. H. BALOWIN, Laconis, N.H .

PILES.

The very best in the United States are those of the old

and well-known
S“WHEELER, MADDEN & CLEMSON™
;r had from decalers everywhere;or,

trand. They may

in Jarge gua Il(‘ﬂ direct from the manufacigrers.
MADDEN & (O(KA\\E FILE CO.

Send for Price-list Middletown, N. Y.

Stubs’ Files, Tools & Steel.

Machinists® Fine Toob. Jewelers" sad
Engravens' Supplies, Lathes, Chocks,
Vises, Taps an Iiies, Reamers, Morse
Orille. Flies, and small Tools of all kinds,
for amateurs or practical workmen. Hu
Emery Paper, Grobet's

. Bracket Saws, . Agent

for the Almond nnn 1huck Bf and
cheapest In the mark e $5.00

.l. M, \I()\T('O\ll’-l{\'

'l'u lton S¢,, New \ork

5, A A WEEK 1o A:. nta, Old & \ouug Male & Fo-
K male, lnuwlrloam, Terms & OUTFIT FREE.
D € € on P VICKERY & GO Avguste. Mo

ANGERS
3 o

SHAFTS PULLEYSH

COUPLINGS

1u Stock, and for Sale by
WILLIAM SELLERS & C0O.,
Phlladelphla, and 79 Liberty St., New York.
Price lUsta and pamphlets on application,

BLAKE'S PATENT
Stone and Ore Breaker

Crushesall hard and Brittle Substances to
nny required size. Also, any Kind of
BTONE fur ROADS and for CONCRETE, &C.
Addross lll..\hl“( Rl SHER C€O.,

New Haven, Conn.

The HOADLE Y
PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-OFF REGULATOR

ND B ALANCED VALVE.
THE BEST. MOST ECONOMICAL ENGINE MADE

SEND FOR CI/IRCULAR.

Thed.C.HOADLEY CO. LAWRENCE, MASS.

STATE WHIRE YOU SAW THIS,

\f ELOCIPEDE (‘.\l(lll.\(i ES, OF LIGHT Ct '.\.'o

struction, fast - Worked by band cranks
Als0 0y (GO treanios AME.
RICAS SUSYLEME 5. To pe pad at this ofice
ana of all news u.cnu l'ﬂce 10 centa.

A MONTHARCNM walled svery
whore, Nusiyess honorable and Ars
Nuo Partioulnrs sont froe. Address

WORTH & 00, 8L Louis Ma

Lehigh Emery WheeL

l(uuuvy & Co., Seneoa Falls, sa M Porﬂ-ru utl-n
they are the hest wo have over II VAL
LEY r.mm' W IIM.L Co,, Wl mn,

ARVARD UNILYV BRSIT\’ DENTAL
SOHOOL, The next &ur of this school deging
or the now plan, Sopt, 1N, and ends June 27,
\ With & recess of one woek at Cliristmas and another
ln Februa The teaching s cumeoull\'o through a
course of vro Yoan, the n.lmcm\n of one year not
Mlnf r« n the noll bol:
ld«n foal wit L of the \lndlul hool
L0 um- ofessirs plan, the amount o
Imlmcﬂon given l-d-mblc uut any ounpmc!

tal nho‘il. and at ‘ﬂ Wl Smaﬁﬁ

tion, addross THO)
mont treet, Boston, M

.lnlcd 1 SULEN TIFI

L]
ar h(orm.:.
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Advertisements.
[, g it ) 52 s | O

Ewpravings may Aead advertieements al the same rate
ver Wne, by mearurement, s the jetter press. Ad-
pertisements must e receired at pudlication afice as
early or Praday morning 1o appear in nexl iawe.

R. HOE & CO.,

Grand, llm 8‘"14'« wc.j:ubln. and Gold

CAST STE‘E_!# SAWS

Price Listand Ducriwlon of their

New Pat. Chisel Tooth ClrcnlarSaws

which cat faster, more easily and mnom

& (o..
°°"""'m"n"'mun¢u HOR & 9% x.v.

SCHLENKER'S

Stationary-Die and Revolving-Die

Bolt Cutters.

THE BEST AND CHEAPEST MADE.

HOWARD IRON WORKS,

Buflalo, N. Y.
rr %m! for C nulomc i

vRO UC HT
III‘I IRON
B[AMS & G/RDERS .

HE UNION 1RON MILLS, Pittspurgh, Pa.—
The attention of Engineers and Architects Is called

to our improved Wrought-Iron Beams and Girders (pat-
ented), In which the compound welds between the stem
and flanges, which have proved 5o objectionable (n the old
mode of manufacturing,are entirelyavolded. Weare pre-
yared to farnish all sizes at terms as favorable as can be
ined elsewhere. For descriptive lithograph, address

- QO T RCH =
PIBPAI!A'I‘O%_\ &m\"l‘l!?lgr c&vul?r‘llnd-

Mass.
(ren . BURBANK, PuixciraL.

! 2OGARDU8' PATENT UNIVERSAL ECCEN-
TRI

MILLS—For grinding Bones, Ores, Sand, Old

% Flre Cl: mo-..‘oll Cake, Feed, Comn,

Corn snd Cobd, . Sooff, Sugar, Salts, Roots,

, Coffee, coeo‘nn Flaxseed, Asbestos, Mica,

nld ‘-nntrer caunot be mund by other mills.

Also for Paints, Printers’ Inks, Paste Hlaokl ete.

SoEN W, THOMSON, successor 1o JAMES BOGAR-
DUS corser of White snd Elm Sts.. New Yors

MACHINERY

OF EVERY DESCRIPTION,
Cold Rolled Shafting,

AN yn.u;\' COUPLINGS,
mrz}g‘ rf\rrré mm EELS & GRINDERS,
i

GEORGE PLACE,
121 Chambers & 16 Resde Sta., New York Clty.
NON-COMBUSTIBLE STEAM BOILER & PIFE

COVERING

WITH “AIR SPACE” IMPROVEMENT.
Saves 10 to A per cent. CHAL)IE!E SPENCE CO.,

Camnegle Brothors & Co.,Unlon [ron Mills, tuhumh l’.

H.W,.JOHNS'

-
N

Asbestos Roofing, with the {mproved White Astestos
Fire Proof Coating, for stecp or flat Roofs In all climates.
Asbestos Root o-llug. for old Leaky Roofs.
Asbestos Cement, for repalring Leaks on Roofs.
Asbhestos Paint, for Tin Roofs, Ironwork, &c.
Asbestos Paints—all colors—for strugtural purposes.
Asbestos Plrc f Coating, for wood work, &c.
A pe and Bo! ller Coveri
A "‘lclm Packing, fat and round, il ‘stzes.
Slellh Felts, Yermin-Froof Lining, &c.
chln are ready for use, and can easily ap-
pllcd by rone Send for Pamphlets, Price Lists, &c.

OHNS 87 Muden Lane N.Y.,

Established 1558,

Puenteo md Muanuiscturer.

"TO INVENTORS

AND MANUFACTURERS

The 4018 EzxhiMtlca of the Amerieas Irniitste will open Sep-

Lrmber 6th: Marhicery will ba received afier Aogmt Min, other

gouds afier Aog st S50r, Incresaed awards lHlSyrhllh"!dd

feg abis year. i,r.‘runl-n.;u\;. .L" adsress -t Geseral Baper
ot

Foot E. ®h St.. N. Y.; 132 N. 2nd St., St. Louls, Mo
___If you wish to save fuel, pet
Bom "one of our Patent Tubular

We have seven different styles.
J. EE.\TKLOTE & CO., Boller Makers, Willlamsport, Pa.

ow TO MAKE SPIRAL SPRINGS. By
Josbus Rose, With three engravings of the tools,

are casily made, and complete practical directfons

ror wor] . Including Hardening and Tempe: . Price
10 cents. Contained SCIENTIFIC AMERICAN SUFPLE-
m'r\ To be had at this office and st all News
res throughout the country.

[ESTABLISHED 1846.]

Mum & Co.’s Patent Ofices.

The Oldest Agency for Seliciting Patents Iv the
United States,

THIRTY YEARS' EXPERIENCE.

MORE PATENTS hsve been secured through this
geacy, at home and abrosd, than through any other in
he worid.

They employ as thelr a corps of the most ex-
perienced men a8 examiners, specification writers, and

draftamen that can be found, many of whom have been
selected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have avalled them-
selves of Munn & Co.'s services in exsmining their in-
ventions and procuring their patents.

MUNN & CO., In tion with the publication of
the SCIENTIFIC AMERICAN, continue to examine In-
ventions, confer with inventors, prepare drawings, spe-
cifications, and sssignments, sttend to fling applications
n the Patent Office, paying the government fees, and
watch each case step by step while pending before the ex-
sminer. This is done through their branch office, corner
F and 1th streets, Washington. They also prepare and
file cavests, procure design patenta, trademarks, and re-

ssues, sttend to rejected cases (prepared by the inventor

or other attorneys), procure copyrighta, sttend to inter-
ferences, give written opinions on matters of infringe-
ment, furnish coples of patents, and, In fact, sttend to
every braoch of patent business both In this and in for-
elgn countries.

A special notice Is made in the SCIENTIFIC AMERI-
CAX of all inventions patented through this sgency, with
the name and residence of the patentee, Patents are of-
ten sold, In part or whole, 1o persons sttracted to the in-
vention by such notice.

Patents obtained in Cansds, England, Fraoce,Belgiom,
Germany, Bomis, Prusis, Spain, Fortugal, the Brittsh
Colonlies, and all other countries where patents are
granted, st prices grestly reduced from former rates.
Send for pamphlet pertaining spectally 1o foreign patenta,
which states the cost,time granted ,and the requirementa
or each country.

Coples of Patents,

Persons desiring any patent issced from 183 to Novem-
ber, 187, can be supplied with omicial coples st res-
sonable cost, the price depending upon the extent of
drawings sod length of specifications.

Any patent lssued since November 77, 1887, st which
time the Patest Office cowmmenced printing the drawings
snd specifications, may be bad by remitting to this of-
See 1.

A copy of the clalms of any patent lssued since 186 will
be farnished for §1.

When orderiog coples, plesse to remit for the same as
above, and scate same of patentes, title of lnvention,
and date of patent

A pamuptilet contaloing the laws and full directions for
obtaining United States patents sent free. A band-
somely bound Eoference Book, gllt edges, contains 160
pages and many ehgraviogs sad tables (mporiant Lo every
patentes sod mechanic, and 1s & useful handbook of ref-
erenoce for everybody. Frice 25 centa, mafled free,

Addresm
MUNN & 00,
Publishers BCIENTIFIC AMERICAN,
37 Park Row, N. Y.
Praxon Orriop—LCorser ¥ nud 7th Srects, Waab-
fugton, D. C.

NE WSPAPER FILE.

_'o-_

The Eoch Patent File, for preserving newspapers,
magazines, and pnmghleu. bas been rcccuuy lmprovcd
lndprlce reduced. Subscribers to tbe SCIENTIFIO AM-

and SCIENTIFIC Axmc.uc SUPPLEMENT can be
u&rpu«} for u:e low pﬂce of §1.30 by ng or §1. zcﬂut(:he
ce o g.ﬁ vy board sides: inscription

A SCIE\T Ti CA..\ ** in giit, hccunry for
every one who wishes to preserve the paper.
Address
& CO.,
Publishers SCIESTIFIC AMERICAN
THE

Bigelow Engine,

The Cheapest and Best Portable
Engine offered to the Public,

l'rlce. 4 nom Power ........ 00

" 7 - -
" " "
wiptom “
iy ow "
Price of Stational En:ﬂnu'

Without Bollers.
:uol:-'e Pov_v.or

H. B. BIGELOW & CO.
New Haven, Conn,

SOLID WEALTH'

$600,000 IN GIFTS!

§F Grandest Scheme ever Presented to the Public ! &3

A FORTUNE FOR ONLY $12.

THE KENTUCKY
CASH DISTRIBUTION COMPANY

authorized b, }wcul act of the hcnlucky Legislature,
for the beneiit o Public Schools of Frankfort,
will have the First of thelr series of Grand Drawin u
l’ J"l‘ IALL. in the CITY OF FRAN

TKURSDAY AUGUST 31, 1876,

on which cccasion lhey will distribute to the ticket hold-
ers the immense sam of

0,000!

Thox. P. Porter. I’.x-(-ov. Ky.. Gen'l Mannger
POSITIVELY NO POSTPONEMENT!

ne Grand - 8$100,000
ne Girand b . !
ne Grand Ca 23,
oe Grand Cash Gifn . E
e Grand Cash Girne . 10,004
One Grand Cash Gife . 3
Cash Gifts of 81,000 each..... 540
‘ash Gifts of .‘500 each..... 0,
ash Gifis of oo 10,
sh Gifts of 30,0
s Giitn of 60
s of 4
10,000 Cash Glits of l'?g.:):.:
Total, 11,156 Gifts, All Cash...... 600,000

h PRICE
Whole tickets, $12; Hal
lm} Tickets, $300;

F TICKETS:
0;. tpur(rn $3;: % Tickets,
: 1 s, $500; 4
00,000 Tickets st #1 rxlr hr . P -
Hon. E. H Taylor, Mayor of Frankfort, the entire
board of Clty Councllmen, Hon Alvin Duvall, Iate
Chlef Justice of Kentocky, and other dln(nxuhht‘i
«"'lnxl:m ‘1;,;”':{ with sach disinterested persons as
he ticke olders pr ot o de 3 -
Send the dramins: present may ralgnate, will superin
é.l‘ml:(nnrrl r‘nn l-el made by Express, Draft, Fost-
ofice Money order or Rogisterod Letter, mad b
"’AAI’: 'tTl, l; )‘: ASH DISTRIBUTION :.;J'Vsm“. ¥
1 communications, orders for Ticket -
tiona for Agencies nh--uM‘l.' -d:)'rrur'd :4». s l('l‘““
HON, THOS, P, PORTER,
(-c—nrrnl Mannger. Frankiort, Ry,
r i, BARROW & Co,,
_General I’.n-lrrn A« 710 llrondw-\. N. ¥

Wood-Working Machinery, 7

Sach as Woodworth Maning, Tonguelng, And Groo
Machines, Danlei's FPlaners, Ii¢ I:nrllu n's Pate
wroved Teoon Machines, \t..m-x
sw Machines, ana Wood-W

rally \I..mllrhur]l
\\llllbl BY, RUGG & RICHARDSON

y Moulding, and He-
nrkln( Machinery gene-

2% Sallabury Street, Worceste f, \luo

WHON T PAIS:

As arule, It pays best to advertise what one has to se
or wishes to purchase, in papors baving the largest cir-
culation among the class of persons lkely tobe interested
in the article, Partles having Manufacturing Establiah-
ments to sell orlease, or who wish Estimates made for
Constructing Bridges, Dams, [ron PBulldings, Furnaces,
Heating Apparstus, Steam Engines, Bollers, Wood and
Iron Working Machinery, Agricaltural Implements, or
Contracts for Engineering Works of all kinds, will find
that 1t pays to advertise In the B( IENTIFIC AMERI-
CAN.

The value of the SCIENTIFIC AMERICAN a» an ad-
vertising medium cannot be over-estimated It goes
Into all the machine and workahops in the country, and
s taken atthe principal libraries and reading rooms in
the United States and Europe.

The SCIENTIFIC AMERICAN and SCIENTIFIC
AMERICAN SUPPLEMENT have a largor circulation
than all other papers of thelr kind In the world com-
bined: and at no perfod since the commencement of the
publication of these papers has the weekly circulation
been as large as at the present time,

The actual fssue of the SCIENTIFIC AMERICAN Is
47,300 per week, and of the SCIENTIFIC AMERI-
CAN SUPPLEMENT, 13,000, making the combined
circulation, 62,300 every week.

If anything is wanted 1o the mechanteal line, advertise
for it in the SCIENTIFIC AMERICAN,

If one hasa patent or machinery to sell, advertise In
the SCIENTIFIC AMERICAN,

If any one Is exhibitiog at the Centennlial, It will pay
them to advertise where they may be found,

For rates, see the first column of the last page of this
paper.

The Su;i)lement.

Next to the SCIENTIFIC AMERICAN, the SCIEN-
TIFIC AMERICAN SUPPLEMENT has the largest cir-
culation of any paper of its class published. The SUP-
PLEMENT is a distinct publieation from the SCIEN-
TIFIC AMERICAN, and has a large circulation other
than among the subscribers of the regular edition.
Terms for advertising are very low, as follows:

Back Page, tinted cover. ... 35¢. a lne ) EAaon

IRSIAE DAY - <= = nenvsas 25¢.aline| INSERTION.
Discount for large space, and to quarterly advertisers,
Address the publishers,

Munn & Co.,

37 Park Row, New York.

Co CENUINE
&
N

TRADE
MARK,

ONGORD AXLES

The Standard—Best Stock—Finest Finish-
MANUFACTURED ONLY BY

D. ARTHUR BROWN & CO. Fisherville, N.H.

TPOWIZR TENONING MACHINES FOR SALE
8, C. HILLS, 51 CortlandtSt., New York.

Brayton Reaay Motor.

It has no boller, Is nle. economical, started by any
one in one minute, occu% es small space, and gives an
unsurpassed steady, relisble power. Address

Penna. ReadXLMotor Co.,

132 N. Philadelphia, Pa.

Working Models

And Experimental Mschlne Metal or Wi made lo
order by NER, & Center é(.. N. Y.

OGERS' TANNATE OF SODA BOILER
SCALE PRFV'E\TIVBEr.s & CO.. M Ina
I Send for book on Boller Incrustation. S >

Diamonds<>Carbon

shaped or Crude. furnlshed and set for Boring Rocks,
Dressing Mill Burrs, Emery Wheels, Grindstones, Hard-
ened Steel, Calender Rollers,and for Sawing, Tunlng.or
Working Stonc and other hard substances: also Glariers

. DICKINSON, 64 Nassau St., New York.

tcm-
Mouldlng Rc-n'!nx. -nd Temoning !hcmnu Scroll

Working Machin
ST R SCHERCR S SOKS Matteawan, N
Send for Catalogue. 18 Lmenybz N’ Y. etty.

WHIPPLE'S
Patent Door Knob.

Awarded s Bronze Medal at the American Institute Falr
for 1534, The Judgessay: ** We consider this method of
fastening DOOR KNOBS a great Improvement over any-
thing yet Invented Tor the purpose, as It obvistes the use
of side screws and washers, and can be regulated to suit
any thickness of Doors.*' Send for Ciren
THE PARKER & WHI COMPANY
West Meriden, Conn.. or ¥7 Cambers 5t., N. Y.

Niagara
e SteamPumpWorks
ESTARLIAMED 18,
CHARLES B. HARDICK,
No. 23 Adaumns Stroeot.
BROOKLYN, N. Y,

Portland and Keene's Cement.

From the best London Manufacturers. For sale by
AMES BRAND, & Beekman St., New York,
A Practical Treatise on Cement furniahod tor 3 centa.

Diamonds.

SPECIALTIES IN HARDWA ll’-
We have unusually compiete faciiities for manu nﬂnﬂn‘
Promptly s vomically and We
almost anything~however largo or small- ln Any melal,
§¥ Correspondence vl(h models sollelted
THE HULL & BELDEN CO,,
Daxwsv lI L(lll

Todd & Rafferty Machine Co.

MANUFACTURERS OF

The celebrated Greene Varlable Cut-Off En !hw. Lowe's

Patent Tubmiar and Flue Bollers, Pisin Slice Valve Sta.
tlonary, Holsting, and Portable Engines.  Bollers of all
Kinds, Steam Pumps, MIl Uuru.c. Bhafting ik,
Tow Oakam, Dagring Hope, Fiat.and Hemp hxhlnrn
Axgents for the New Aven Manafscturin : l o, l nohin.
Ist's Tools, for Judson's Governors an: nlvu.
Bturtevant Diowers, and Differen ll IN

(Shop formerly o\.cuylvd by R BALL & CO )

WARKROOMS, & LIDERTY NTI(
WORKS, PATEHSON NEW JEKS

The Tanite Co

STROUDSBURCG, PA
EMERY WHEELS&GRINDERs

Machinists’ Tools,

New and IMFROVED PATTERNS.

Send for now {llustrated cstalogu R
Lathes, Planers, i)nlls &e,

NEW IIA\’BN MANU lh\('l‘l lll‘V(o Co,
‘ow lluvcn. (,a-.

m. '(l-.l.l(- .\l'l ;\ll(lll. & Co, ‘
Importers of American Machinery, Tools, Agricol
lu-:-lrmrnl- Wholesale and Export Hardware .:4‘5“’:_
rmnrr) \Irrch-nu Est'd 190

NDON, }wulA\n -nd IIH l IN, (.n,..‘r-,

PORTLAND CEMENT

ROMAN & KEENE'S., For Walks, Cisterns, Founds-
tons, Stables, Cellary, Iirldﬂrn Rerervolrs. Broweries. ete.
"(‘lnll m centa for Practical Treatise on Cements.

\lxl: nl\x & Co,, .c Hmlh "l \r' ff,’g

HE ( l'..\'l‘l-:.\ NIAL l\TFI(\'ATlU\'AL EX.
HIBITION OF 156.—The full History and P

of the Exhibition. maps of the grounds, rnm-ln‘. 0{
the buildings, news and accounts of all the most notad

ohjrru.. are y‘l\rn \nrk{ in the SCIENTIFIC AME m

SUPPLEMENT erms, §5 for the year; single co-

pltl m cta. To be had at this office,and of all news agents.

AII the back numbers, from the commencement on Ju.
uary 1, 1576, can be had, Those who desire L0 pOssess

com )Irlr and -plr'ndhllil;llu-tn.l‘edg::lf;{dr({;'llhc O emcn

nial wition, should have the 3 C AMERI-

CAN B I'l'Lh\H\ =

AXD LEVER

reotLAToRs JBEMS'L  GAGKCOCKS.

MURRILL & KEIZER, 44 Holliday St.. Balt-

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W. B. FRANKLIN, V. Pres't.  J. M ALLEN, Pras,
1. B, PIERCE, S&'7.

NOYE'S

Works

ne meh st In the United Stat

Portadle Mills, Smut )(:’ch(l}mmri

an earing, -yednuy

uhpwd to four muh. Send for Catal
T.NOYE & 80

MIID « Y.

OF THE

SCIENTIFIC AMERICAN,

FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTY-FIRST YEAR.

VOLUME XXXV.—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of July,
1578, a new volume commenced. It will continue
to be the aim of the publishers to render the cone
tents of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manufacturer

No person engaged {n any of the mechanical pur
suits should think of doing without the SCIES-
TI¥I0 AMERICAN. Every number contains from
six to ten engravings of new machines and inven-
tions which cannot be found in any other publica-
tion.

The SCIENTIFIC AMERICAN s devoted to the
intercsts of Popular Sci , the Mechanic Arts,
lmut.mnmlnwnﬁm“nmﬂmm(}ommm
and the industrial pursuits generally; and it 1s val-
uable and instructive not only in the Workshop
and Manufsctory, but also in the Houschold, the
Library, and the Reading Room. Bach volume
contains hundreds of Notes, Receipts, and Sugges-
tions and Advice, by Practical Writers, for Work-
{ng Men and Bmployers, in all the various arts.
TERMS OF SUBSCRIPTION - POSTAGE
PAID BY US,

One copy Scientific American, onoyear ..$3 20
One copy Sclentific American, six monul. )
One copy Scientific American,three months 3
One copy Scientifio American and one copy
Scientific American Supplement, both

for one year, post-paid...... RS . 7.00
The Sclentific American nppl.-olu
A woekly paper, uniform in size with the SCIEN-
TIFIC AMERICAN, but & distinot publication. It
contalns working drawings of engineering works,
and claborate treatises on every brunch of Sclence
and Mechanics, by emlnem writers, at home and
abroad. An (I d cover protects the band-
somely printed sheets.  Price, u.no por annum
Single copies 10 conta.

Romit by postal order, draft, or expross.
Address all lotters and make all Post Ofice or-
dersand drafts payable to

MUNN & CO

37 PARK ROW, NEW rm-
ho “Bolentific Amorican ™ s

UIAS. KENKEU JOHB!OK C(X) ‘s 'h.?
Lombard-ets,, Phlladelphis, sand 3% Gold ot .l #




