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Scientific American,

[May 17, 1870.
A NEW ESTIMATE OF THE WORLD'S AGE. ‘-.mull quantity of water having been previously ejected into
Geologists, astronomers, and  physicists alike have |the generator by means of a small rubber bulb. Another
hitherto been baffled in their attempts to set up any satis- | notable circumstance is recorded by Mr. Keeley's reporter,
factory kind of chronometers which will approximately | namely, that when the intermolecular etheric substance is
measure geological time, and thus afford us some (‘]4"“’ to | evolved and discharged, “* neither heat nor cold is generated,
the antiquity of our globe. Mr. Millard Reade, of Liver t'nml the elastic force is to the touch, when allowed to escape
pool, has recently contributed to the Royal Society a very | in substantinl form, perfectly dry.” One does not need to
suggestive paper, in which he endeavors to grapple with ”'_“ ""' 8 man of scientific education to appreciate a marvel like
question by employing the limestone rocks of the carth’s | this. Even the common every-day experience of uneducated
crust nxan index of geological time. Limestones have been people will tell them how unusual it is for elastic force in
In course of formation from the earliest known geological ;HulMumiul form, escaping under a pressure of 20,000 1b. to
periods, but it would appear that the later formed strata are | the square inch, to feel perfeetly dry and neither hot nor
more calearcous than the earlier, and that there has, in fact, ‘('uhl. We can account for it only by supposging the inter-

—

been & gradually progressive increase of ealcareons matier.
The very extensive deposition of carbonate of lime over
wide areas of the ocean bottom at the present day is suffi-
ciently attested by the recent soundings of the Challenger.
According to Mr. Reade’s estimate, the sedimentary crust of

| the earth is at least one mile in average actual thickness, of
! which probably one tenth consists of calcareous matter. In

seeking the origin of this calcarcous matter, it is assumed
that the primitive rocks of the original crust were of the
nature of granitic or basaltic rocks. By the disintegration
of such rocks, calearcous and other sedimentary deposits
bave been formed. The amount of lime salts in water which
drain districts made of granites and basalts is found, by a
comparison of analyses, to be on an average about 878 parts
in 100,000 parts of water. It is further assumed that the

exposed areas of igneous rocks, taking an average through-

out all geological time, will bear to the exposures of sedi-
mentary rocks a ratio of about one to nine. From these and
other data Mr. Reade concludes that the elimination of the
calcareous matter now found in all the sedimentary sirata
must bave occupied at Jeast 600 millions of years. This,
therefore, represents the minimum age of the world. The
author infers that the formation of the Laurentian, Cam-
brian, and Silurian strata must have occupied about 200 mil-
lions of years; the old red sandstone, the carboniferous, and
the poikilitic systems, another 200 millions; and all the
other strata, the remaining 200 millions. Mr. Reade is,
therefore, Jed to believe that geological time has been enor-
mously in excess of the limits urged by certain physicists;
and that it has been ample to allow for all the changes
which, on the hypothesis of evolution, have occurred in the
organic world.

THE LONGEST TUNNEL IN THE WORLD.

The Joseph IL mining adit, at Schemnitz, Hungary, be-
gun in 1782 and finished Jast October, is now the longest
tunnel in the world. Its length is 16,538 meters; that of the
St. Gothard tunnel being ;:geo, and the Mount Cenis tun-
nel 12,233 meters. :

The object of the adit is the drainage of the important

i gold and silver mines at Schemnitz. - It furnishes a geologi-

cal section more than ten miles in length, and gives not only
valuable information us to the downward prolongation of
the lodes known in the upper levels, but some new ones have
been traversed, and the entire series of rocks, with their
mutual limits a8 well as modifications and occasional transi-
tions, are disclosed without interruption,

The entire cost of the tunnel was 4,509,000 florins—about
$2,300,000. Its height is 8 meters; width, 1'6 meter, By
the methods of working employed during the last three
years it would have taken twenty-seven years to do the
entire work.

THE POWER OF VIBRATION HARNESSED,

Mr. Keeley has made another advance, and has perfected
what the World describes in small caps as ** AN INVENTION
WHICH SENSIBLE MEN BELIEVE MUST ERE LONG REVOLU-
TIONIZE THE GREAT INDUSTIIES OF MANKIND,"

Mr, Keeley's former generator, which cost him $£60,000,
was found to be inadequate, and has been broken up and
sold for old iron; but thiy expenditure is regretied by none
of those interested, for they know—s0 we read in the World's
three column report—that through it Mr, Kecley has been
enabled to necomplish what he set out to do; which is a for-
tunate eircumstance for Mr, Keeley. By replacing the old
gencrator with a new and perfect one, we are told, Mr. Keeley
has done away with the necessity for storing in any large
quantities the ““ vapor,” formerly so called; and all idea of
utilizing the power on a pressure engine has been discarded,
and an engine has been made entirely new as to its principle.
The engine is called o ** vibratory engine; ™ and the what-
ever it is that runs the engine has been rechristened, receiyv-
ing the expressive name ** intermolecular etherie tance."
This, as our readers will readily perceive, is quite a different
thing from **cold vapor,” and open to none of the scientific
objections to which the Intter was nmenable.

This intermolecular etheric substance has never before
been Isolated either by ehemical or mechanionl means; and
this achievement alone s sufficient to make Mr, Keeley the
greatest discoverer of this age; Indeed of all ages, And,
curionsly, the intermolecular etheric substance appears 1o bo
not more remarkable for its enormous expansive power than
for the vast quantity of it, which is held in unresisting sub-
jection by a little water,  The force locked up in nitrogly-
cerine i8 as nothing to it.  Another astounding feature is the
ease with which Intermolecular etheric substance is evolved

and annibilated at will by Mr, Keeley. A pressure of 20,000
Ib, to the square inch is genorated simply by moving o lever
about twelve Inches long, so as to open and close a four-way

| valve placed within the “*cross bar " of the generator, o

molecular etheric substance, this solid elastic foree, to pos-
8088 o lexture so fine that it passes through the hand inter-
mu!u:ulurly without impinging on the gross matter through
which the senses operate.

It would not be fair, the World writer ohserves consider-
ately, to tell all be knows abopt Mr, Keeley's discovery ; but
he ventures to disclose the fact, for which we cannot be 100
grateful, that ““the force o produced by Mr. Keeley, and
having the wonderful energy stated, can be at once con-
densed 50 as to give a resulting vacuum.” This discovery
cannot fail to be of vast advantage to Professor Crookes in
his researches upon the trajectory of molecules in vacuo,

To utilize the enormous energy of the intermolecular
etheric substance Mr. Keeley, as already stated, has abaudoned
the idea of a pressure engine, and has invented u novel ma-
chine, which he calls a vibratory engine, and which after
much labor he has succeeded in ““ focalizing.” For a descrip-
tion of this engine we are again indebted to the World. The
writer says:

““Its main part consists of a steel disk, about 30 inches in
diameter, having a shaft passing through it. The disk is in-
tended to revolve in a vertical plane. Projecting from the
| disk at right angles to it and near its periphery are a series
| of 288 steel pins about one eighth of an inch in diameter and
| varying in length from about five inches to two and one half
; inches, these pins being highly vibratory. This disk is sur-
rounded with a cast iron casing resting on a cast iron bed-
plate, underneath which are some steel disks that are also
highly vibratory. I venture to say that any engineer seeing
this invention at rest would say that it could not be pro-
pelled.”

But it does go wonderfully, running for hours at a time,
having been started and being kept running by the inter-
molecular etheric substance generated in a second. The func-
tion of the steel pins is, according to Mr. Keeley's explana-
tion, to intensify the vibration of the intermolecular etheric
substance, producing ‘‘a rotary or vertical circle of vibration,”
which circle of vibration runs the engine. By this device
Mr. Keeley says he has succeeded in harnessing the power of
vibration, hitherto, except in music, known only as a destruc-
tive power, against which engineers had to guard with the
greatest care.  To illustrate the terrible power of vibration
and the great importance of harnessing it, the World writer
says:

“Long ago I read of a man who said he conld fiddle a
bridge down, and being jeered at for his presumption, set his
fiddle to accord with the key of the bridge, and came so dan-
gerously near succeeding in his work of destruction us to
convince the scoffers of his ability to do what he said. Mr.
Keeley's motor and engine recalled this story to me, and also
convinced me that the fiddler was theoretically correct in his
boast. Indeed, Mr. Keeley says that it is theoretically pos-
sible to shake down a house with a violin.”

In this statement Mr. Keeley is, as usual, only too modest,
many & man having publicly brought down a house by skill-
ful fiddling.

And just here we may express our conviction that Mr.
Keeley's practical labors have furnished a demonstration of
n theory which we have long entertained as furnishing an
explanation of the conduet of the Emperor Nero during the
great fire in Rome.  Nero fiddled while Rome was burning,
but hedid it to save the city.  The conflugration had reached
a piteh at which it could not be stayed except by surround:
ing it with wide spaces vacant of buildings. Modern fire-
men clear such spaces when oceasion demands by hlowing
down the houses with ganpowder. Nero—the Keeley of his
age—resorted 1o “ the power of vibration,” and called it into
action by means of his fiddle, -theroby leveling whole
blocks of temples and palaces and tenement houses, for
the salvation of the rest of the city. The ignomnt popu-
lace thought be was fiddling for fun.  Those who do not un
derstand Mer. Keeley are liable (o misjudge him fn likemanner.

WHEN ARE LAWS DISCOVERED ,

In his lotter to the ScrENTIFIO AMERIOAN, of April 5th,
Mr. Gary Intimates that the world is not indebted to * learned
professors " and to **Jaboratories " for o knowledge of the
lnws of gravitation, of magnetism, and of uloculc!tx. he
takes pains to specify the names of Newton, of Franklin,
and of Faraday, as if they would exemplify his text, He evi-
dontly thinks that ignorant plow boys have not unfrequentl
broken into these ficlds that are supposed to be
charge of “*learned professors,” and have taught
that they did not know much about their subje
their so-called laws were not laws at all.

But Mr. Gary's knowledge of history is as
knowledge of magnetismand of icity, and | v
him, and perhaps some others, to learn ko -
knowledge wo possess on the above &

 Jowrned professors " and their "MEH




.‘ijﬁiﬁu-ﬂi@nppla was observed to fall; that happened in 1660,

Mav 17, 1879,

st ““Nowton with his apple.” Ttisa mistake to imagiue
“the law of gravitation was discovered in the gurden

The Iaw was discovered in 1683, at the timo when the ealen-
Iations began to assume such shape that Newton beeame un-
able to finish them and handed them over to an nssistant,
The discovery unnerved Newton, but it was not in the gar-
den, but seventeen years after the observation, If Newton
really thought that his discovery was made in the garden,
his emotion was certainly very late in showing itself,

2d. “ Franklin with his kite.” Now what Franklin dis.
covered was not 4 law, but the identity of electricity and
lightoing, an interesting fact that hnd many applications, all
in accordance with what was known about eleotricity, But
Franklin was a skillful experimenter, and nlso knew well
what others had done, and so far was quite unlike Mr. Gary,
who brags that he is ignorant of what others have done.

3d. Precisely the same may be said concerning * Faraday
and his magnets and iron filings." He had then been twenty
vears in the laboratory of the Royal Institution, and he was
professor of chemistry then, and u very loarned professor he
was, 100, in both electricity and magnetism,

4th. **Thepowerof steam.” Now the nnmes of those who
gave attention to that subject and developed the power are:

(1) Hiero, of Alexandrin, a mathematician and natural
philosopher.

(2) Papin, a professor of mathematics in Marburg,

(3) Watt, an instrament maker to the Universityof Glasgow.

So far there is nothing to countenance the idea that con-
ceited ignorance has added to the world’s stock of knowledge
in these directions; but let us see who has done the work and
given us the laws in electricity and magnetism:

Gilbert, Fellow of the College of Physicians, London,

Galvani, Professor of Anatomy, University of Bologna.

Volta, Professor of Natural Philosopby, University of
Pavia.

Ocrsted, Professor of Natural Philosophy, University of
Copenhagen,

Ampére, Inspector General of the University of Paris.

Ohm, Professor of Mathematics, College of Cologne,

Weber, Professor of Natural Philosophy, Gottingen.

Furaday, Professor of Ohemistry, Royal Institution, Lon-
don.

Thomson, Professor of Natural Philosophy, University of
Glasgow.

Maxwell, Professor of Natural Philosophy, University of
Cambridge,

Henry, Professor of Natural Philosophy, Princeton College.

These are the men who have discovered about all we know
aboul thése matters; so itis evident that ““ learned professors
have*done the work, and it was done in ““laboratories.”
When Mr. Gary took his supposed discovery to the late Pro-
fessor Henry, the latter, after listening patiently to his state-
ment, told him to buy $50 worth of books and study up on
magunetism before he wasted more time in experiment, and
to this advice may now be made tbe recommendation that
before he writes any more history of science he be at the
pains of studying it more carefully. E.

— L

MOLECULAR CHEMISTRY.—No, 1.

The guestion whether matter is or is not infinitely divis-
ible is of no direct consequence to theoretical chemistry, as
we are not in possession of any facts that could enable us to
decide it. 'We do, however, possess evidence that matter ex-
ists in the form of exceedingly minute particles. The poros-
ity of bodies, their compressibility, and their contraction and
expansion when they are cooled or heated, would alone war- |
rant the conclusion that the matter they contain exists in a '
state of division, because it does not fill the space it occupies. |
The familiar experiment of mixing half a pint of absolute
aleohol with half a pint of water and obtaining less thanone |
pint of mixture admits of no other interpretation than that |
these substances consist of particles separated by spaces, and
that some of the particles of one have found their way into
the interstices of the other.

Let us now see how this purely physical conception of mat-
ter will aid us in the explanation of chemical facts.

On analyzing the chloride, the bromide, and the iodide of
hydrogen, we find them to contain for every gramme of hy- |
drogen: 85:868 grammes of chlorine, 79°750 of bromine, and
126588 of lodine. Agnin, these identieal quantities are found
in combination with 89°040 grammes of potassium in each
cuse, und also with 22 080 grammes of sodium in each case. It
uppensrs, then, that 89:040 grammes of potassium are propor-
tional or equivalent (o' 22980 grammes of sodium and to 1
gramme of hydrogen; also, that 85°808 grammes of chlorine
wre equivalent to 700750 of bromine and to 126°533 of
iodine, The analysis of vast numbers of chemicnl compounds |
hus shown these figures to be invarinble, and it has been ns«'
cortained not only that the substances mentioned, but that |
every element has nowelght peculine to itself, which it retains |
throughout ull its numerous compounds, In other words, |
the constituents of o chemical compound are combined in |
fixed unalterable proportions, Thus, pure ehloride of 80+

dinm, no matter how it may be prepared or from what part
of the world it may be obtained, always contains its chlorine
and g sodiom in the pru]mrlhm of 35468 to 22080, Hence
chemieal formule are made to tell us not only what elements
i substonce containg, but also in what proportions they wre
combined.  Chemists have their table of combining numbers,
wod whon they write down the initial letters of clements, ns
for fnstunce 11, they mean one part by weight of hydrogen

tombined with 120688 parts of lodine,

Sreientific dmervican,

To Wenzel and Richter belongs the eredit of having first
recognized the equivalent relations between the quantities of
different bases required to neutralize the same neid, and ulso
botween the quantities of dilferent acids necessary to neutral-
1zo the snme base.

Dalton discovered that carbonie acid contains the same
quuntity of carbon a8 carbonic oxide, but twice as much
oxygen; wlso that marsh gas contains a8 much carbon ag
oleflant gos, but twice as much hydrogen. From these and
many other facts he formulated the following law, which has
been firmly established by extensive investigations, When a
substance combines with a greater weight of another than
the ascertained equivalent or proportional weight of the lat-
tor, it will do so with twice, three times, four times, ete.,
that equivalent, and not with any intermediate or fractional
number. Thus 14:009 parts by weight of nitrogen will com-
bine with 15060, or 2 X 15:060, or 8 x 15060, or 4 x 15:060,
or 5% 15:000 parts of oxygen, but not with 144, 114, 114,
ete., times 15:960.

The explanation of this wonderful fundamental fact of
chemiecal scionce is us profound as it is simple. We have seen
that mattor is composed of particles separated by spaces; we
now learn that these particles have different weights, The
weight of a particle of hydrogen being taken as unity, the
weight of a particle of oxygen will be 15060, of nitrogen
141009, of chlorine 85°368, of sodium 22:980. These ultimate
particles have received the name of atoms, and we retain this
name, not becouse they cannot be further subdivided—an
assertion that would lead us to pure speculation—but because
they constitute the smallest undivided portions of matter
whose nctual existence we have a right to affirm. Without
complicating the present discussion with the details of the
dynamical or kinetic theory, it will be stated, and no doubt
readily conceded, that these atoms must be regarded as the
centers or vehicles of forces, and as subject to the laws that
govern larger bodies of matter. Now, what happens when
two substances combine? The atoms of one simply enterin
the sphere of attraction of the atoms of the other, and arrange
themselves in groups or nuelei, each of which acts asa whole,
and the result is a compound body having new properties.
Now, it is evident that we may have a nucleus composed of
one atom of nitrogen + one atom of oxygen (NO), or of one
atom of nitrogen + two of oxygen (NO;), etc.; but as these
atoms are never divided, we cannot havel N 4114 0. We
may therefore reasonably conclude that the atoms of different
substances possess different weights, and that the combining
or equivalent numbers, determined with the utmost care from
innumerable analyses, especially by Berzelius and Stas, rep-
resent the relative weights of these atoms. What theirabso-
Jute weight may be we cannot tell; all we Enow is that an
atom of oxygen weighs 15960 times as much as an atom of
hydrogen, and so for the other elements. It follows, further-
more, that the combining weights of a compound body must
be equal to the sum of the atomic weight of its constituents,
which clearly explains the discovery of Wenzel and Richter
alluded to above.

Let us now examine the method by which the combining,
or, as we may now call them, the atomic weights of the ele-
ments have been ascertained. Suppose we had analyzed 100
grammes of water and found them to contain 11-11 grammes
of hydrogen and 88-80 grammes of oxygen. The proportion
is evidently very nearly as 1:8; but the question arises, How
many atoms of oxygen and how many of hydrogen are neces-
sary to form the smallest possible quantity of water? If
water contains one atom of each, the combining weight of
oxygen is 8; it if contains two of hydrogen to one of oxygen
(H,0) the combining weight of oxygen is 16; if it contain
two of oxygen to one of hydrogen (HO,) the combining
weight of oxygen is 4, ete. Our analysis does not tell us. 1f
we analyzed all possible combinations of oxygen, and so as-
certained that it never combines in a quantity less than 16
(more accurately 15-960); or if, in a similar way, we found
that water never combines in a lower proportion than 17-960,
we might then safely set down the composition of water as
H,0, or 2 x 141 x 15-060 = 17960, two atoms of hydrogen
for every atom of oxygen. Such a course would, however,
involve an amount of labor and an accumulation of difficul-
ties that would render it impossible in practice. It will be
the subject of the next paper to show how these difficulties
were overcome, and how the way was paved for further dis-
covery. C. F. K.

——— e ;e r— — -

EDISON’S ELECTRIC ILLUMINATOR AND DR. DRAPER'S

EXPERIMENTS THIRTY YEARS AGO.

Now that the publication of Mr. Edison’s patents for elec-
tric illumination bas made the publie acquainted with the
details of his process, it is well to recall what had been done
on this subject many years ngo,

Dr. John W, Draper, 1o a memoir published in the Ameri-
can Journal of Arts and Scionces, 1847, and also in the Lon-
don, Edinburgh, and Dublin Philosophical Magazsine of the
game year, gave an exhaustive examination of this subject,
He used a strip of platinum, brought to incandescence by the
passage of a voltaic ourrent through it, and showed that the
Jight emitted inereases in brilliancy far more rapidly than the
inerements  of temperature.  The strip of platinum,
brought to a proper temperature by the passage of the elec-
tric current, was connected with an index lever, which
measured its expansion. The results thus obtained proved
that the increase in the intensity of the light of the ignited
platinum became very rapid as the temperature rose. At
2,500° Fab, the brilliancy of the light was more than thirty-
six times as great as it was at 1,900%.  This paperis reprinted
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08 Memoir T, in his recently published * Scipntific Memoirs
(Harper & Bros. ).

The facts he had thus obtained he applied practicslly in
the construction of a lamp, At p. 45, in the volume roferred
to, he says:

“ Among writers on optics it has been a desiderntum to ob-
tain an artiticial light of standard brilliancy. The preceding
experiments furnish an easy means of supplying that want,
and give us what might be termed o unit lamp.” A surface
of platinum of standard dimensions, raised to s standard
temperature by a voltaic current, will always emit a constant
light. A strip of that metal, one Inch long and one twentieth
of an inch wide, connected with u lever by which its expan-
sion might be measured, wounld yield at 2,000° Fal, o light
suitable for most purposes, An ingenious artist would have
very little difficulty, by taking advantage of the movements
of the lever, in making & self-acting apparatus, in which the
platinum should be maintained ata uniform temperature, not-
withstanding any change taking place in the voltaic current.”

This memoir treats of the whole subject of the incande-
scence of platinum very exhaustively, measuring the heat
emitted, the light emitted, and its spectrum analysis, Gas
companies and others, interested in the rivalry between elee-
tric and gas illumination, will do well to examine it closely.
Though printed in 1867 the experiments it relates were made
two or three years previously, Subsequently Dr. Draper
used iridio-platinum, and found that he could obtain s much
brighter light because of its greater infusibility. At that
time the method could not be recommended for public use, be-
cause it required a nitric acid battery. The dynamo-electric
machine has of late years removed that difficulty,

AMERICAN INDUSTRIES,—No, 12,
THE MANUFACTURE OF BILLIARD TABLES,

To business men and men of sedentary babits the question
of exercise and recreation is a vital one. Of course there
are endless varieties of amusement that may be indulged in,
some being beneficial and desirable, while others are per-
picious and to be deprecated. Among forms of innocent
diversion, a game of billiards may be commended as beinga
1mild form of exercise which sufficiently occupies the mind
to dispel thoughts of business, while it brings into action
almost every muscle in the body.

Billiards, like every other game or amusement, may be
perverted; but the legitimate use of the ball and cue is un-
dounbtedly beneficial. The game is a social one, and msy be
properly played by both sexes. That it is growing in popu-
larity is shown by the constantly increasing demand for bil-
liard tables and their dppurtenances.

There are now several manufactories of billiard tables in
the United States, but perhaps the oldest and the largest is
that of Mr. H.W. Collender. These works are situated in the
beautiful village of Stamford, Conn. The five story build-
ing, with its two towers and French roof, appears more like
a modern university building than a manufactory.

The basement contains the engine driven by steam from a
boiler in the adjoining boiler house. It also contains the
machinery for cutting and planing lumber, and for sawing
the slate which forms the bed of the table. The offices and
packing room occupy the first floor. Upon the second floor
the broad rails and cushions are made. Upon the third floor
there is a variety of machinery invented by Mr. Collender
especially for the manufacture of these tables. Upon the
fourth floor the various parts that bave been made by ma-
chinery and by hand are assembled and fitted; and upon the
fifth floor the varnishing and polishing are done,

In making the wooden frame of the tuble only the choicest
| materials can be used, and the wood requires three years'
seasoning to insure its staying in place. The corners of the
broad rails are carefully mitered and bored by accurate ma-
chinery, shown in the lower portion of the engraving, on
the first page, and they are fitted to iron coruer picces
having a socket for receiving the leg, All of the cross
pieces are secured by iron sockets, so that when the parts of
the table are fastened together they are not liable to be
thrown out of adjustment by atmospheric changes,

The legs are shaped by the machine shown in the upper
right band corner of the engraving, and are sand-papered by
the machine shown in the central figure. The varnishing
and polishing are of necessity done by hand. A large num-
ber of men are constantly employed in this department, giv-
ing the final touches which render the exterior of the table
attractive, After having spent more than twenty years in
perfecting the wooden frame of the billiard table so that it
would always support the slate bed in a true plane, Mr. Col-
| lender bas devised two forms of iron frume of elegant design,
which support the bed at overy point and are entirely exempt
from any objection that might be brought against wooden
frames. These tables, the * Imperial ¥ and the ** Oceiden.
tal,” are shown in our engraving.

In many poiuts the manufscture of billlard tables
is like that of a piano or first class article of furniture,
but greater accuracy I8 required than in either of the
hranches roferred to.  As an evidence of the superiority of
these tables we may mention that at the Centennial snd the
Paris Exhibitions they took the highest premiom. The
warerooms of Mr. H. W. Collender are at 788 A

| South Fifth strect, St. Louls, Mo,
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A Jaraxese ExurortioN. —The second General Industeinl

Exhibition in Tokio is announced for 1881, mh”%
|sus gives Tokio & population of 1,048,000,

Now York; 84 and 86 State street, Chlcago, T ; and | Ny
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TESTING LUBRICANTS. ’lm«\- The time of an experiment is ro wded by an eloc menn position of the governor, the latter establishes & con.
1. which makes a mark upon the b and of paper | tact between the plate, 7 ind the one st the other of the

We give, from Engincering, engravings of a machine em tric clock, \
ployed by the Eastern Railway Company of France for as. every half minuto :
certaming the valne of various labricants, the particular ma The uniform rotation of the disk, A,

contact points, ¢ ¢*, and by so doing eauses x ourrent (o e

i wooured by the | verse the colls of the ono ar the other of the slectro mMAgnets,

chine ilMustrated being one which was exhibited by the com

pany, at Paris, last year. Referring to

Fig. 1, it will be seen that the testing

apparstus consists of a borizontal iron
disk, A, driven ata uniform speed, and
having bearing upon is upper surface
three gun metal blocks, £ £ ¢, fitted to
a second disk, B; this scoond disk be
ing pressod down on that first men
tioned by means of a lever, R, fitted
with an adjustable weight. A small
hand worked lifting arrangement, D,
enablos the waoighted lever, R, 1o be
rised so that the upper disk, B, can he
removed, and the lubricating materinl
10 be tested spread over the surface of
the disk, A,

When the arrangement just deseribed
is in operation it ix evident that the
disk, A, as it revolves, will tend to drag
the disk, B, round with it, the rotative
foree thus exerted depending upon the
pressure oxercised upon the disk, B,
and upon the nature of the lubricating
material betwoeen the two rubbing sur.
faces By connecting the spring of a
dynamomoter to the periphery of the
disk, B, the amount of work absorbed
in frfction during the time that a sam
ple of lubiricant is being used up can be
ascertained, while, the duration of the
experiment being duly noted and the
elevation of temperature rogistered, the
data are obtained for forming a prac-

tical estimate of the value of the lubricant under trial. | electric arrangement explained by the dingram, Fig. 2. This

use of o centrifugal governor acting through the Ingenious | g ¢

: ..,-’, i |
-~ --'

g

e arrangement of the connections will he Tl'llllnj'

e
Rt
ey

Figs, 2 and 3,—TESTING LUBRICANTS,

understood from Fig 2, from which it
will be seen that the positive pole of 5
single cell Bunsen battery s connected
to o shaft, £, on which the (wo electro.
magnets are mounted, one end of the
coils of ench magnet being also con
nected to this shaft The other, or
negntive, Imlr of the lulll'r} i con.
neoted to the spring, », and according
nx the governor rises or falls it is thos
brought into connection with the con-
tact points, gand ¢, respectively, These
points are, in their turn, connected by
wires, one to cach eleotro-magnet, the
contact point, ¢', being connected 1o
the left hand and ¢ to the right hand
electro-magoet in Fig. 2. Thus, if the
governor rises, a current is made 1o
traverse the coils of the right hand
clectro-magnet ; or  eiee versa, if the
governor falls, the left hand magnet ia
brought into operntion  The nl;nft,j,
on which are mounted two electro-
magnets, also earries two loose pulleys,
dt d', which are driven by belts from
the pulleys, d d, on the main driving
shaft of the appamtus, one of the belis
being crossed and the other open, so
that the loose pulleys, d* @, are driven
in opposite directions. On the centra)
part of the shaft, f, a screw is cut, and
a nut, ¢, fitted to this screw carries »
fork acting on the belt connecting the

two pulleys, e e. The upper of these conical pulleys is fixed

The dynamometrical apparatus consists of a weight, X, |arrangement acts as follows: The centrifugal governor, J [on ashaft, which carries also a pulley from which a belt is
slung .b_\' a band passing over a cam fixed on & horizontal | (which derives its motion from the driving shaft of the appa- | led off 1o the fast and loose pulleys, M. This speed governor
spindle mounted on the frame, F, the periphery of the disk,  ratus), acts by means of alever upon thespring, » (see Fig. 2), | is very sensitive, and is found to control the speed well.

B, being also connected to the cam just mentioned, so that | which oscillates between two contact points, ¢ ¢, placed a | Toward the end of the experiment, as the lubricant be-
as the disk, B, is dragged round by disk, A, the weight, X, | very small distance apart. According as the speed of the | comes used up, the friction between the two disks, A, B, in-
is raised. Owing to the form of the cam, the weight, X, | apparatus varies above or below that corresponding to the | creases, and as soon as it reaches an amount greater than the

" amount by which the

. is fixed carries also a small

offers a constantly increas-
ing resistance as it is lifted,
and the amount by which
the weight is raised is thus
a measure of the force
with which the disk, B, is
dragged round; or, in
other words, it is a mea-
sure of the friction be-
tween the disk, A, and the
rubbing pieces, (£, The

weight, X, s mised is re-
gistered as follows: The
spindle on which the cam

pinion, S, which engages
with a rack actuating the
style, K, and thus gives to
the latter s movement pro-
portional to the force with
which the disk, B, is
dragged round. The style,
K, shown to a larger scale
in Fig 3, is fitted with a
spindle, a, provided with
a fork carrying the small
cutting roller, 4, und this
roller, being pressed down
on toacontinuous band of
paper, H, by the counter-
weights, L, marks on the
paper a curve, which
forms & measure of the
frictional grip between
the disks, A and B,

The uniform movement
of the paper, H, is ob-
tained by means of a worm
mounted on the driving
shaft, U, of the machine,
this worm gearing into a
worm wheel, V, fixed on
a spindle carrying a cylin-
der which forees the band
of paper against & second
divided cylinder. This
Istter cylinder receives a
rotative movement by gear
80 proportioned that the
strip of paper Is advanced
one millimeter at each
turn of the disk, A, while
an inking apparatus, G,
also driven by gearing, en-
ables the millimeter di-
visions to be printed on
the band of paper us it

Fig. 1.-MACHINE FOR TESTING LUBRICANTS.

resistance offered by the
weight, X, the disk. B, is
carried round, and a stop
on it comes into contact
with the abutment, R, the
detent, Q. being at the
same time operated upon
and the weighted lever, P,
liberated, this lever, as it
falls, moving the driving
belt from the fast to the
loose pulley, and so stop-
ping the apparatus.

The curve drawn on the
traveling paper indicates,
by its greater or less regu-
larity, the general be-
havior of the lubricant
during the experiment,
while it also affords a
measure of the coefficient
of friction. The diagram
also indicates the duration
of the experiment,

The residue left on the
surface of the disk, A,
assists, by its appearance,
the deductions regarding
the valueof the lubricant.

IS T
Ether with Cod Liver
w.

The fact that cod liver
oil cannot be tolerated in
a very large number of
cases where the use of the
remedy is indicated, Jed
the New York Therapeu
tical Society to refer to 8
committoe, for investign
tion, the claims of Dr
Foster, who first suggest
od the combination of the
oil with ether as a moeans
of overcoming the diffi-
culty. The commitiee,
after an examination of
94 cases, report that the
ovidence before  them
warrauts the conclusions:
(1) That the addition of
ether to «od liver oll, in
about the proportion of
fifteen minims to cach
balf ounce (or an equiva-
lent amount of Hoffman's
anodyno instead of ether),
will succeed in the vast

i s
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majority of cases in enabling the patient to take the oil, even
though it previously disagreed; (2) that in some cases in
which the oil still disagrees after the addition of the cther,
the difficulty may be overcome by giving the cther sepa-
rately from fiftcen minutes to half an hour after the oil is
taken. No facts were laid before the committee from which
‘they could judge as to whether the otherized oil is superior
10 the plain oil in its ultimate cffect upon nutrition; sup-
posing them to be equally well tolerated by the stomach.

—

E A FEW NOVELTIES,

The accompanying engraving represents several simple
inventions recently patented in the United States. Most of
them are of the class that sell for a few conts—a class of in-
ventions that are, as a rule, more profitable than any other.

Fig. 1 shows an improved candlestick Invented by Mr,
Jobn Frick, of New York city. It is composed of three
parts, two of which cross each other and form the base and
support for the candle; the third, the disk, is slotted radial-
Iy to receive the crosspieces, and has n turned-up edge for
retaining any tallow that may drip from the eandle.

A ‘ean opener is shown in Fig, 2; the knife used in it in
Fig. 3. This instrument consists of a frame which receives
the top of the can, having attached to it & handle and ear-
rying the small knife, which cuts the cover as the opener is

turned on the top of the con. Mr. T, F. Wilson, of Wash-
ington, D, €., is the inventor of this device,

A fountain mucilage brush, the invention of Mr. J. B,
Davids, of New York city, is shown in Fig. 4, Tt consista
of a brush adapted to a bottle, and provided with a tubular
handle, having on its upper end an elustio bulb for contain-
ing mucilage or any other liguid to be applied with the
brush, By compressing the clastic bulb and dipping the
brush in the liquid aud then allowing It to expand, the liquid
is drawn into the bulb through the hollow brush handle, n
smull hole being provided near the lower end of the handle
to admit the lquid.

The improved weighing scoop shown In Figs, 5 and 6 was
recently patented by Mr. John Berks, of Ogdensburg, N, Y,
It bis o spring balance in the handle, and s gradunted so
that it may be used for measuring o8 well as welghing

An im{-rmml nozzle for holding dies in the process of
hardening is shown in Fig. 7. It is the Invention of Mr
Joseph B. Harmstend, of San Franciseo, Cal. It Is cape
clally designed for use in mints, The face of the die is
bardened first, the back being protected by the inwardly
projecting rim.

Mr. L, (&, Mumford, of San Francisco, Cal,, hus devised o
vork extructor, shown in Fig. 8. It s made wholly of spring
shioet metnl.  Tts construction, ns well us the manper of using,
will be readily understood by reference to the engraving

Mr. Varn A. Quinby, of Memory, Towa, the inventor of
the free compress shown in Fig, 9, claims that by applyiog
e compry . 80 & to prevent the return of the sap to the
rools the lim!
would, and will I
Fig « hand corn sholler invented by My

Grims Ind

will mature much earlior than they otherw ise

or fruit earlier and In greater quantities

10 «h George

W of Bluffton It conslsts In o ring, provided
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with two or more rows of inwardly projecting teeth, and | with the competitions of life that it is scarcely traceable
having & handle by which it is manipulated. The sheller| Wehave always found that men whose necessities force them

is held by one hand, and the ear of corn is thrust into it and
turned with the other hand.

A simple and efféctive wrench for holding fruit jars while
the cover is applied or removed, is shown in Fig. 11. It is
the Invention of Messrs, D, Sherman and G. D. Dudley, of

to bend their energies to work are the men who hold them-
selves well in hand, and that other men usually have little
power of application; that is, the classification does not dis-
tinguish between edueated and uneducated men, but be-
tween working and non-working men. In the list of men

Lowell, Mass., and it consists of two handles connected by | who have attained success or contributed notably to the

# band which passes around the jar,

The inventors prefer | world's advance, it will not be found that those who have

to use wood in its manufacture and to make it entirely of'cxhihilcd remuarkable mental power and intellectual self-

one plece.

command are specially on the side of the university class.

The bottle stopper shown in Fige. 12 and 18 is the inven- | Three of the most conspicuous men in English philosophy

tion of Mr. C. G. Hutchinson, of Chicago, TIL

It con- | and science—Herbert Speéncer, Huxley, and Tyndall—have

sists of a wire loop of peculiar form, having attached to it | developed their remarkable powers from the impulses of

a rubber disk which acts as the stopper.
bottle stopped; Fig. 13 shows it open.
- - - et —
The Discipline of Education.

Fig. 13 shows the | their natural gifts and not by the aid of college discipline or

classical guiding. Perhaps their labors would bave been
easier under s thorough preparatory course—this is not easy
to gainsay—but the fact remains that in the pursuit of their

A great deal that is said about the importance of classical | several ends they have brought their mental forces under
education as a discipline of the mind largely disregards the | complete and perfect control. Necessity is the great master,

operation of ordinary duties in this direction.

We can | and it operates on all classes of society—it gives the power

imagine that a young nobleman, so situated as to be above of concentration to the lawyer, teaches the physician to be
or beyond those compulsory circumstances that force the 1 self-contained and studious, gives efficiency to the pen of the
average man to cxertion, would without the discipline of a writer, drills the bookkeeper and the clerk, and trains the

college educa“on fall into very loose and idle mental habits. | hand of the artisan.

College training 18 with him the only thing that will teach
him to govern his desires, to concentrato his attention, and
to bring his mind under the control of his will, Without
the obligations and stirmulus of college life he would be
likely to develop Into & very slothful and self-indulgent ma-
turity, with little command over his faculties and little in-
¢linntion to exercise them. It is this fact, we apprehend,
that les at tho root of nearly all the utternnces that we hear
upon the subject—utterances that are for the most part tra-
ditlonal, that are borrowed from the highor ranks of Eng-
lih Mo, and which are derived from observations purely
speciul and Joeal in their eharacter,  They apply with equal
force to w smull proportion of our own people, It belng ovi-
dent that young men of wealth would sink fnto marked in
forlority If educational discipline did not extend well into
tholr manhood, But we are convineed that the require
moents of the sohools, the mental training which comes of o
didy of the anelent lungunges and the higher mathomatics,
wre far from belng so completely disciplinary o the ordinary
The Inwyer
in his practice soon gains the power of concentration, and
I fulrly compelled to bring his mind under the contral of
hig will, his diseipline bolng more tharongh, more exacting,
more sustalned, than any that ean be fnvented by college
The dully experience of the physician s Hkewisg
oMeient in bringing all the functions of the mind into sub-
ordination and under control. It 18 only by sustained effort
and severe concontration that the man of lettors can succeed;
the painter and the poet are helpless if their intellectunl
powers are not fully at their command. It will be said bere
that the exact purpose of college discipline Is to prepare men
for these oxncting duties,  But in our observation tralning
nt college bears so smill & proportion to that which comes

l'\|“‘lil'l|l'l'>\ of the |lrnf|'\-illll~ and thoe teades,
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It is an ever-present and most exacting
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schoolmaster; and, as with an immense majority of people
this schoolmaster begins his lessons in youth by means of
the struggles and burdens of life, and continues them with-
out relaxation to the end, the discipline within certain limits
is complete—the self-control being general, but the profi-
ciency lying, in each case, solely along the line of experience.
—Appletons’ Jowrnad,

D et r—
The Formation of Character.

There is a practical as woll as a scientifle basis for the posi-
tion tuken by the Rev. Phillips Brooks in o rocent discourse
in this oity, namely, that the law of eyolution rules in the
mornl as well as in the physical world.  Nature does not ere-
ate, but s slways developing.  In Inst summer's roots nature
finds the germ for next summer's verdure,

“If somebody should give me o dismond to earry to
Europe, 1 can know exsctly how much would bo lost to the
world were I to drop it into the sea; but if a seod should be
glven me, 1 can only regard it with awe ax containing con-
cenled within it the food of untold generations,  That Is the
difference between looking at truth asa diamond or ax a seed
—i8 final or gorminal.

“Iu all training of character, continuity und seonomy must
bosupreme.  Thenotion that character Is spontaneous is held
by most people in the earlier portion of thelr lives, and is
wrong.  When they discover this, nine tenths change to the
other oxtrome.  This is wrong too. Hosts of young men
think that thelr character will formn of Iself and that they
will necessarily become better as they grow older.  Hosts of
ald men believe that their character s fixed and that it is fm-
possible for them to become better,  Such bellefs are foollsh,
Poople are also wrong in thinking that %ﬂn put off thele
bud traits and put on good traits. The ald fallures cannot




be thus transformed, but out of the old habits new can be
formed. This is what many a poor creature needs to know.
“We must make what we aro to be out of what we are

already."”

Machinery In Amerioa,

In our leading remarks last month we endeavored to show
the important part which machinery may be made to per-
form in enabling us to oust all competitors from our own
markets, and in enabling us to make a profit and still under-
sell in countries where protective duties have been increased
on the importation of English manufactured goods.

Our remarks have met with some attention from some of
our most deservedly distinguished men, and the question at
jssue has chiefly turned on the patent laws, Are cheap pat-
ents good for tho trade of the country? Lord Selborne
says “*No.” Wesay *“ Yes."

The United States of America already possesses cheap pat-
ent laws, the cost of obtaining a complete patent there only
amounting to £18 and upward, against £190 in this country
at the present time, and it is therefore a fair argument to
consider what advantages these laws give to the manufac-
turers in the States. Taking this standpoint, we assert at
once that their power to compete where they now do with
English makers is traceable to the perfection of their ma-
chinery, and that they owe their perfect machinery to the
stimulus given to ingenuity by their cheap patent system.

We must remember that the manufacturers in the States
have to pay dearer for their coal, their iron, and their labor
than their English competitors; they are further handicapped
by heavy protective duties; and we ask, therefore, what is the
explanation of their advantage over us? How is it possible
for them to undersell us in any one item if we have such es-
sential advantages to start with? Let us hear what Mr.
Thomas Brassey, M.P., has to say about it. Lecturing in
January, 1878, on the comparative efficiency of English and
foreign labor, he urged that we have much more to fear from
the highly paid labor of America, which brought labor-saving
machinery and mechanical skl to such a high degree of perfec-
tion [the italics are ours] than from the lower wages of the
Continent of Burope. Referring to the success with which
the Americans have competed with usin the making of small
arms and locomotives, he says:

“Tt would at first sight seem incredible that our engine
builders should have been beaten in a ncutral market with
no hostile tariff. Anyhow, it would have been expected
that, if we were beaten, it would have been by the Belgian
or German makers, who command an ample supply of labor
at comparatively low rates. The contrary, however, has
happened, and it is a country where labor is paid at rates
unknown in the Old World which has supplanted us. We
have been conguered by the mechanical gkill of the em-
ployer in devising labor-saving machinery, and by the in-
dustry and energy of the workmen, who, if they have earned
high wages, have worked longer and more industriously
than many among our own mechanics have been disposed
to do.”

The above remarks were quoted in a paper by Mr. A. J.
Mundella, M.P., read before the Statistical Society, Febru-
ary 19, 1878. The paper dealt with the question, ‘“ What are
the Conditions on which the Commerecial and Manufactur-
ing Supremacy of Great Britain depends?” Mr. Mundella
used Mr. Brassey's remarks to show that American skilled
labor is equal to English. We think, however, that it has a
great significance in connection with the cheap patent sys-
tem, as that alone accounts to us for the stimulus to Ameri-
cans to be always inventing and producing the perfected
labor-saving machinery which Mr. Brassey speaks of.

In further considering the comparative efficiency of Eng-
lish and American labor, Mr. Mundella himself incidentally
touches on the importance of the machinery. He says:

“The American under equal conditions will produce
nearly, though not quite, as much as the Englishman.
Wherever I have found him producing more it was due to
his having been furnished with better machinery and appli-
ances to work with.”

In the discussion on Mr. Mundella’s paper, Mr. J. B.
Btown, who stated that he had given a great deal of atten-
tion to the question of the comparative efficiency of Ameri-
ean and English labor, said:

““ Everywhere he went in America he found the manufac-
turers were in favor of protective duties. A large number
of the most intelligent of them said they would willingly
yield a great portion of the tariff at once, becanse the Ameri-
can workmen and the improved American machinery could
hold themselves against the world. . . From his own
experience, he found that the American machinery on the
whole was superior to the English, quite as well made, gen-
z'::y more ingenious, and more successful in saving manual

ok

Another speaker (Mr. H. D, Pochin), said:

“There was a time when our workmen were equal o any
workmen in the world; but any onn acquainted with the
facts would know that in certsin classes of machinery we
were outdone by the Americans, not because they had
greater skill than our own workmen, but because of the
spirit that was abroad among them, and the doctrines that
were being instilled Into them.”

The foregoing testimony to the efMciency of American ma-
chinery fs all the mare valuable for our purpose hecause of
its incidental chamcter. We find our point further sup
ported in an article which appearcd I the Fortnightly Revicw
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petition.” In it, the writer, after referring to the small army
required by the United States of America, and the room for
immigration, says:

« If there is any force in this reasoning, our competition
with other manufscturing countries in supplying neutral
markets with manufactured goods will not be compassed by
low rates of wages paid to our factory operatives, or to the
working people engaged in our metal works and other oceu-
pations, but first, by obtaining and keeping such an ad-

and machinery as shall make high wages consistent with a
low cost of production.”

We think the evidence we have quoted clearly establishes
this one fact that, although paying higher wages, and pay-

able to compete in neutral markets with certain classes of
goods, simply and entirely owing to having betler, . e, more
productive or more economical labor-saving machinery than
we have in this country.

Now we come back to inquire how it is that the Ameri-
cans have better devised machinery than we have. The an-
swer we have to this serious question is contained in a sim-
ple remark made to us once by an intelligent workman, who
had been in the United States: ‘‘ You see, in America you
can get a patent for £10 or so, and every ono thinks how he
can invent something.”

The future manufacturing and commercial supremacy of
this country depends to a greater extent than will ever be
imagined by a superficial observer, on our keeping ahead in
the excellence of our machinery and appliances. We have
seen how the superiority of the American machinery
enables the masters to pay high wages for skilled labor.
Why should not England and English workmen have the
same benefit? The remedy lies in our own hands. Let us,
for the sake of trade, meet America on its own ground, and
practically free ingenuity from taxation. Let there be no
greater cost for protecting inventions than is readily payable
by any saving workman. Let the people agitate for cheap
patents, so that the humblest inventor may be able to pro-
tect his invention and recoup himself for serving his coun-
try, and we venture to predict that our machinery and ap-
pliances will be so perfected that no country will be able to
compete with us in a single article worth mentioning, and so
the trade of the world will flow unreservedly into our hands.
—The Machinery Market.

American Meats in England.—A New Process for
Preservation.
The Farm, published in Dublin, Ireland, in discussing the
subject of importing live cattle into the British Islands,
says: The carrying of live cattle over great distances by
sea is surrounded with difficulties, which may, no doubt,
be overcome, but which cannot be done away with entirely,
and, so far as our present experience has gone, it seems cer-
tain that the' necessities of these islands will, more and
more, require to be supplied by improvements in the pro-
cesses for the collecting abroad and for the carrying of dead
megt.,
Alluding to the present traffic the writer says: For some
time past American beef and mutton have been largely im-
ported into this country. In Liverpool alone, frequently
there arrive in one week consignments amounting to over
5,000 guarters of beef, 1,500 carcasses of mutton, and 1,000
pigs. When the carrying of dead meat first commenced en-
deavors were made to preserve it by freezing it while quite
fresh and keeping it frozen until the time when it was to be
used. This, however, turned out very unsatisfactorily.
First, it was very difficult to freeze the meat and to keep it
uniformly frozen for a great length of time—ten days or
more; and in the next pluce, it was very soon found that
meat which has been frozen undergoes decompositon with
extraordinary rapidity as soon as it is thawed. No doubt,
the cellular texture is broken up by the freezing process in
such a way as to favor decomposition if once commenced.
A great improvement on the “ freezing process” was in-
troduced two or three years ago. The animals are
slaughtered under the best conditions as to health and clean-
liness. The carcasses, having been quickly cleaned, cut up,
and covered with a loose pack eheet, are hung in a chamber
which is kept cooled with dry air, at a temperature not so
low as that of freezing, but at about 35" Fah., which is three
degrees above the freezing point.  Until now this has been
effected by supplying the meat chambers with air that has
been passed backward and forward through tubes which are
cooled in a chamber packed with ifce. A steam engine
forces or draws air through these tubes, and throws it into
the meat chambers. In passing through the tubes the air is
thoroughly cooled, and the moisture which it possesses is
at the same time removed, condensing in the tubes and being
allowed to run away. When it enters tho slightly warmer
meat chambers it is both sufficiently cold to keop down thelr
temperature, and sufficiently deprived of moisture to be
comparatively dry.

The carrying of meat by this process has been most suo-
cessful. Not a eargo has been lost, we believe. It is neces-
sary to carry u spare supply of ice to provide against acel-
dental delays.  The extra fce can, however, be sold at o falr
| price, though ice machines in this country have made
foreign ice much less valuable,

Very recently n machine has been constructed in Glasgow,
at the Finnieston Engineering Works, and has been tested
| with the most satisfactory results, A large chambor in

:
yanced position in the application and use of improved tools

ing more for materials, the manufacturers of the States are |

[May 17, 1870.

| of about 35* for several weeks at a time in the antumn of
|1878. At the end of the time the meat proved to be per
[ fectly sound and good; and it remained so after being taken
| out of the cooling chamber and kept for several days. Sub-
| sequently an experiment was commenced in which the
chamber was maintained for a long period, about three
months, at a temperature close to the freezing point, with
the hope of being able to import dead meat from Australia
and New Zealand: These experiments are still being car-
ried on, with results which, up to the present time, are quite
satisfactory. It is the invention of a Mr. Coleman.

The principles of the machine may be briefly explained.
When air is compressed it becomes heated. This is very
commonly shown, as an experiment, by means of an air
syringe, in which the ordinary exit is closed with a stop eock.
When the piston is suddenly forced into the barrel by a
blow, the air contained within the barrel becomes com-
pressed, and is heated to 50 high a temperature that a bit of
German tinder placed within the barrel can easily be set on
fire. Conversely, if a quantity of highly compressed air is
allowed to expand, doing work against pressure in expand-
ing, it becomes cooled. Mr. Coleman’s machine depends
for its action on these principles. Its object is to obtain a
large quantity of highly compressed dry air at alow tem-
perature; to allow the air to expand, not merely rushing off
through a stop cock, but to expand doing work such as is
done by steam in a steam engine—under which circumstances
the air becomes cooled in proportion to the work it does;
and, finally, to throw this cooled air into the meat chambers.

For this purpose, air, at ordinary pressure and tempera-
ture, is drawn into a set of cylinders, and then compressed
suddenly. During the compression a-great amount of heat
is developed, and this bas now to be got rid of. Accord-
ingly, water is injected in spray into the compressing cylin-
ders, and the compressed air is cooled down to the tempera-
ture of the coldest water.

The next process is to remove the water, and at the same
time to cool down the compressed air still further before the
expansion is proceeded with; and a part of this process is
most ingenious, and most interesting from a scientific point
of view. First, the air is thrown against a set of disks per-
forated with very fine holes, and in passing through this fine
grating, a large proportion of the water which isheld up by
theair in very minute globules is then taken fromit, and is
allowed to run away through cleverly devised valves: but,
further, the air, still at high pressure it will be remembered,
is conducted up by slanting zigzag pipes through the meat
chamber and brought back. Now, the meat chamberisat a
very cold temperature, and the air in being carried through
it is being reduced down to the temperature of the chamber,
and it is then brought back to the engine to be still further
cooled in expanding from its compressed state. In this lies
one of the great theoretical interests of the process; for it
will be noticed that there is no limit, except the practical one
of construction, to the cooling effect to be obtained. Let
one cooling machine be connected with another, and a third
with the first mentioned, and so on, each one working from
the cooled chamber of the one that precedes it in order,
and the cooling can be carried on indefinitely. 'We should,
of course, be met by difflculties as to conduction of heat
by the materials used, and as to loss of chilled air by leak-
age, but the conception is highly interesting.

The passage of the compressed air through the chilled
zigzag pipes has another important use.  Any moisture still
contained by the compressed air is condensed, and trickles
back through the tubes which are slanting upwards. It is col-
lected at the bottom, and passes away through proper valves.

The very cold dry air, at high pressure, is now brought back
to the engine which drives the whole machine. This engine
is an ingenious compound engine. It is worked partly by
steam and partly by the highly compressed air, The steam
piston and the air piston are both connected to the movable
parts of the engine, and each does a portion of the whole
work. The cylinders for steam and air are, of course, quite
distinet. The part of the engine driven by steam we need
not refer to; it is with the expansion of the air that we
are concerned here. It is allowed to enter the cylinder at
high pressure; doing so, it forces the piston before it
expanding and doing work. When, by expanding, it has
come down to atmospheric pressure, it is intensely cold, and
it is then allowed to escape from the cylinder through pro.
per valves during the back stroke of the engine. It is passed
forward by tubes, which are covered with felt, or some non-
conducting material, to prevent loss of cold, and allowed to
enter the meat chamber,

There are a great many beautiful and ingenious details in
the construction of the machine to which it is impossible to
refor in this notice, Among the practieal difficulties that
arose in the working of it was tho lubrication of the air part
of the engine. Al the oils tried became frozen and clogged
the moving parts.  The lubrication s now effocted with gly-
cerine, which does not freeze,

s A

Discussisa the causes of the deprossion in English trade,
tho Pall Mall Gazelte remarks that the substitution of stecl
for iron by the Bessemer process, und still more by the elimi-
nution of phosphorus from the Cleveland ores (mow p !
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nccomplished) is a revolution as great as hm,wm

inventions of Crompton and Arkwright. It mean
probably, the total decay of the iron qgha Nor
South Wales, of Scotland, and of a large part ¢

shire. Tn the end it will largely beneflt
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for March, entitled ** An American View of American Com- l which dead mest was suspended was kept at & temperature | traosition is full of suffering.
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Scientific Amevican,

Patent OfMice Report for 1878,
Bummary of the business teansactions of the United States

. mw AGRICULTURAL INVENTIONS,
~ Mr. George L. Gifford, of San Autonio, Texas, hns in.

DISINFECTION,
The State Board of Henlth of Massuchusetls have Intely

‘yenled an improvement in gang plows, in which a number | Patent Office for the calendar year ending December 81, | given to the public the following useful information on the

‘of plows ave conneoted with a single beam, and placed go | 1878, us shown by the annual report of the Commissioner of
‘that parallel furcows arc thrown up.  The plows may bo | Patents to Congress:

‘adjusted to any desired angle. AUVPLICATIONS RECEIVED, PATENTS ALLOWED, ETC,
‘An improved grain drill, for drilling wheat and other

NS Applleations for patents, Ineluding deslgns. . ... oo 20,200
_grain, has been patented by Mr. Perry E. Browning, of ﬁpyllc:nl{onn ?,T”'IM;‘I“ n= p:mmln ................ o :;?
Browningsville, Ky. It may be used upon inclined ors un- e e it Jt T 0 bbent
TR istrib d unifo 3 (.‘nvnulnlllml.““.'. 2,750
eveng nnnd, d u“ns the' s rmly under all cir Patents expleed durlng the yoar, oxelusive of designs . 2,:"7
cumstances. lA’tllh'lllllnt\'vlllll}vld !m‘ mm'- myu;vlnl rlur llml}(fcc. dveves ) ?_I_

Mr. Albert H. Mason, of Niles, O., has devised an im-|  Tiutlo marks registared e oo e i
13 N T R wee 1,450

srevnd: Applications f Inteatl {7 S e S Y P s ive. 400

proved Hay elovatar, which may be suspended from tho top | QBB afMered orrrs e o i fres

of the barn, and is so arranged that it will 1ift the hay from
the wagon and deposit it in the mow for distribution.

A wagon body, which may be readily converted into n
rack, has been patented by Mr, Levi Talcott, of Minetto,
N. Y. The matter of arranging the parts so as to form

Number of patents issued to the several States and Terri-
tories, with the ratio of population to each patent granted;
nlso the number of patents issucd to subjects or citizens of
foreign governments:

either a wagon body or wagon rack is very simple. ?2 -0
An improved device for remoying and collecting bugs BrATHS AND TRINTTONIES. ig i3
from vines has been patented by Messrs. George W, Wood #B 48
and Charles H. Smith, of Faribault, Minn. It consists in =
an apparatus mounted on wheels, and having wings for . = %5568
gathering the tops of the plants and shaking the bugs into a | Arizona Torritory. ... o.0000 000 U 2 4520
receptacle from which they cannot escape. e e RO colom | e
=S e Cotmectieit: ] 101
Con cut, §
THE DETROIT RIVER TUNNEL AND BRIDGE, g:koﬁ Territory. K 250
The beginning of the railway tunnel under the Detroit Dlstrict of Golambia .~ w11 146 08
River, below Detroit, was formally celebrated April 23, It ;mﬂ 10 6?(%
was originally intended to prosecute the work by the coffer- | 1daho Torritory . 7,400
dam process, but the plan was disapproved by the Canada | Indban o..0 00 5 z:gnﬂ
authorities because of the threatened obstruction to naviga- | joN5. oy i
tion. 1t is now proposed to construct the tunnel by boring, thnﬁc 1;3 g:uo
though the results of the initial operations were not encourag- | Maine. re. v 140 it
ing. The rock, a soft limestone, was found to be so broken A e oy it
by fissures and so full of wateras to'raise a doubt as to the mch!mm Ciiee 8& 3,036
possibility of completing the work by boring. A fair trial ms:,':::?u;:l'.'.'.'. .......... 23 2?2%
will be made, however, and the hope is that the plan fiest | Jlssourt. e .. fis o
proposed will be consented to in ease of failure by boring. e S 50 2,450
When completed the tunnel will greatly facilitate the busi- §:§:?ﬁ{;{iﬁfrh ..................... 3;) :}:Eg
ness of the Canada and Southern Railroad, and will control | e Sersey . e 3 so:g"e‘:
the southwest traflic. Now YOrk... .ioeies 2,590 1,685
The bridge project is designed to connect the Great West: | Bure: CAroli. .ocovveeese s 1,00 o
ern and Grand Trunk Railways of Canada with the Northern i e A POS { o 3.??3
Michigan and Michigan Central Railways at Detroit by cross- | Rhode Island ‘100 1,143
ing theriver a short distance above Windsor, where Belle | o Gl a 1y
Isle divides the stream into two channels. e o 13!,’ "'3,’,3
The bridge will extend from Hamptramek, on the Michi- \:crmont....? 100 3,082
gan shore, to Belle Isle, and will have o draw of 300 feet; }J.’ﬂﬁ‘“'nm us 1‘,’:%
and from the island it will extend to Walkerville, on the wrto .lrslnh ........ 5 -.'ﬁi’ z:gig
Canadian shore, a distance of 2,500 feet. In the latter dis- | Wyoming Tereitory ® 8 1,138
tance there will be three drawbridges, of 300 feet each, leav- | fhiled g;‘:gﬁ:“; __________________________ : e
ing, excepting a pier in the center, 600 feet for navigation. o ==

It is claimed by the promoters of the bridge that two sets of
boats can pass at one time within each of the 300 feetdraws. |  Of the patents, including designs, there were granted to
The bridge will be 14 feet above waterlevel. Thedraws can . the—

be swung within four minutes. The bridge will command | (_‘i*li)unn offtgc Un;;;d $utlm.l o Ganne ot 12,354
a view two miles distant on either side, and the current will ] B O e T TIAID, TROMTIME WA <=3 L
:ztol;ee nre;x‘:rkably rapid. It is said that the bridge will be T o oo et

THE PATENTEES' PROTECTIVE ASSOCIATION. Germany’s Subterranean Telegraph System.
During the congressional contest over the proposed alter-| The system of subterranean telegraph wires designed by
ation of the patent laws last winter, the SCIENTIFIC AMERI- the Postmaster General of the German Empire will be com-
cAN received from inventors throughout the country not a | pleted, according to present arrangements, in a year and a
few communications suggesting and urging a union of in- ' balf. Two lines will then traverse the empire diagonally;
ventors and patentees for the better protection and advance- the one running from northeast to southwest, from Konigs-
ment of their rights and interests. The opinion of the paper  berg to Strasbourg, the other from northwest to southeast,
was freely expressed that a quicker and surer method of pro- from Hamburg to Ratibor, a town in the extreme south of
tecting patent interests would be through immediate indi- Silesia. These two main lines will cross one another in Ber-
vidual action, by which the sentiment of the people could ' lin. In the west of the empire a subterranean telegraph will
be brought to bear on their representatives in Congress. " run in a curve from Strasbourg through Cologne to Hamburg;
Fortunately the threatened subversion of the patent system  in the east unother line will connect Kénigsberg with Rati
was defeated in the House, mainly, we believe, in conse- | bor; and finally, a cable will traverse southern Germany,
quence of just such personal efforts forthe enlightenment of | running generally east and west, though apparently the ©x-
Congress as we had urged. | act route for this last telegraph has not yet been definitely
The desire for union among patentees, however, seems not | decided upon.  When the proposed system is completed,
to have been fruitless. At a meeting in Louisville, Ky., in therefore, all the fortresses and commercial towns of any im-
February, an organization of patentees was begun, snd the ' portance in Germany will be connected with one another by
following preamble was adopted: | subterranean wires. The cable first laid down, that from
“ Whereas, The unparalleled progress which, in a gingle | Berlin to Halle, hus been subjected to the severest scientifio
century, has raised the American people from a dependent | tests, and the results have been most satisfactory, A great
colony to the foremost rank among nations, is largely due to  advantage of the subterranean system is that it avoids all in-
the genius of her inventors, stimulated by liberal patent terruptions by storms.
lnws: ot
“ Therefore, We do hereby organize under the title of the The Telelectroscope,
* Patentees’ Protective Association,’ o protect the interests of | We have recently on one or two occasions alluded to the
inventors, and nll others interested, under the patent Iaws of telelectroscope imvented by M. Senlecq, of Ardres. We now
the United States, and to guard the public aguinst imposi-  have before us some very ingenious and curious applica-
tion, that no discredit may rest upon our national patent | tions of selenium, in which its peculiar property of changing
system.” | its electrical conductivity when exposed to light varying In
The Hon, Eugene Undwood was elected president; and |intensity is utilized. The several devices are the invention
the secretary, Mr. I Burkhardt, writes us that the design lof Mr. George R. Carcy, of Boston, Mass Perhaps the
is to form, eventually, a natiopal association of inventors | most curious of these instruments is the selenium camern
The office of the association is at No. 30 obscura, which is capable of transmitting telegrmphically an
Third 8t., Louisville, Ky. | imago of any object and making a permanent impression of
et —— |it at a distant point. In this case a person may sit before
Art Needlework, which was opened in | the camera in New York while his photograph is made in

— B - —

and patentees

Tue School of

Boston last October, has been remarkably successful.  Ithas | Boston.  Mr. Carey employs two methods of accomplishing
had one hundred and eighty-four paying pupils and forty- | the object, one being something like M Senlecq’s, and the
five free pupils, and their work, for originality and artistic | other totally different. We hope to present to our readers
{eeling, is said to be wonderful. I before long the details of these interesting instruments.

above subject:
Recent experiments made under the direction of the Inter-

| national Cholern Commission have shown that the ordinary
| methods of diginfection are ineflicient, and in practice they
| have often failed to arrest the spread of infectious diseases,

As it is impossible to experiment directly upon the un-
known low organisms, which are thoughtto be the means of
transporting the various Infections diseases, the effects of
chlorine and sulphurous acld were studied upon known liv-
ing organisms; the probabilities being thonght to be in favor
of the theory that complete disinfection should destroy at
least all known forms of life, although it may be true that
the tenacity of life of the infective matter of various diseases
differs, just as the degree of cold necessary to put a stop to
yellow fever is much less than that required to arrest the
spread of cholera. %

Ohlorine and sulphur fumes, in sufficient quantity, were
found to be efficient in killing insects, fungi, bacteria, and
infusoria: the objections to ¢hlorine in houses being that it
is more costly, that its use is more diflicult, and that it de-
stroys metals, textile fabrics, and colors.

The burning of ten grammes of sulphur for each cubic
meter of air space, tightly closed, was found not to kill bae-
teria, infusoria, or all insects; twenty grammes, however,
were proved to be sufficient for that purpose. Oue volume
of water, when saturated at 59" Fah., absorbs thirty-seven
volumes of sulphurous acid—enough to kill all the low or-
ganisms found in putrid urine.

The following articles were found uninjured after several
hours' exposure to an atmosphere in which twenty grammes
of sulphur had been burned to every cubic meter of air space:
A clock of steel and brass, rusty and clean uails, gold and
silver money, a military epaulet, various colored silk articles,
a colored rug, calico, down pillows, a gilt framed looking-
glass, books, water in an uncorked bottle, flour, meat, salt,
bread, apples, cinnamon, vanilla, cigars, wall paper, oil
paintings, varnished articles, gas fixtures, water fixtures; a
highly polished razor had a slightly cloudy appearance on its
upper side, but that was easily rubbed off. The flour and
meat were cooked and eaten, and the cigars were smoked,
without any abnormal taste or smell being observed; in the
bread not all of the observers noticed a slightly acid taste;
the inside portion of theapples was unchanged, the skin was
slighily sour; the water, after standing, had an acid reaction,
but no decided taste orsmell. Litmus paper placed between
the leaves of books and under the carpet was turned bright
red. Many of the articles exposed had a decided smell of

. | sulphur at first, but that soon disappeared. =

The experiments seemed to show that clothing, bedding,
and other articles may be disinfected without being changed
chemically or injured; and it should be added that practically
this method has apparently accomplished perfect disinfection,
as tested in Berlin.

If we may judge from these results, effective disinfection,
by burning sulphur, requires eighteen ounces to each space
of one thousand cubic feet. The sulphur should be broken
in small pieces, burned over a vessel of water or sand, so as
to avoid danger from fire, and, if the room is large, it should
be put in separate vessels in different places. The room

should be tightly closed for six hours and then aired; it is
| better that the room should be warm than cold. Of course,
:eﬂlclcntly disinfected air is, during the process of disinfec-
|llon. irrespirable. Most articles may be disinfected in this
| way, if bung up loosely in the fumigated chamber, although
| it would be an additional safeguard to expose anything thick,
 like a bed mattress, to prolonged heat at a temperature of
| about 240" Fab., and, indeed, heat must, with our present
knowledge, be cousidered the best disinfectant. With this
end in view, local boards of health are advised to procure
| furnaces and laundries, as is commonly done in other coun-
[ tries, to be used for the sole purpose of disinfecting articles
. which have been exposed to the infectious diseases, 45 recom-
| mended in the Ninth Annual Report of the State Board of
Health, and described by Dr. A, H. Johnson, in an exhaus-
tive paper on scarlet fever (pp. 255 o sq.), in that report.
Of course, & much simpler disinfecting furnace than that
described will apswer overy purpose.  For ordinary use, in
disinfecting houses, the sulphur process is the best,

A solution of chloride of zine (one part of Burnett's disin-
fecting fluid to two hundred of water) very quickly Kills
bacterin which have been placed in it, and arrests putrefac-
tion. Caustic lime scrves equally as well (1 to 100), but leaves
n sediment not always easy to remove. Carbolic acid in suf-
ficient strength to be effective (1to 100) is more expensive
and of disagrecable odor,

It is needless to add that “ diginfectants ” used in sufticient
quantities to destroy bad smells do not necessarily Kill micro-
scopic living orgunisms; and it Is not supposed that they di-
rectly influgnce the so-called ** germs ™ of the infectious dis-
cases, unless concentruted to the extont which has been
mentioned,

Finally, fresh, pure air acts as one of the best ** disinfec-
tants” by enormously diluting the infectious matter, and,
under certaln copditions, including time, must render it in-
ert to all effect, even if not quickly destroying it, as many.

think 1s the case.
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IMPROVED PAPER CUTTING AND WINDING MACHINE,

Our engraving illustrates an improved machine forcutting
roll paper, such as is used in telegraphy, for rolling ribbons
for hat bindings, etc.

The machine, although quite simple in its construction, is
capable of performing a large amount of work. The roll of
paper to be cut into strips is placed on a shaft at the rear of
the machine, and is passed alternately over and under the
rolls in the pivoted frame at the top of the machine, thence
between circular shears to the shaft that receives the strips.
This shaft is rotated by power received through the belt,
and the circular shears are turned by the paper itself, which

Scientific Qmerican,

possoases the advantage of being applicable to engines
already in use,
-~ T ST -

The Nobllity of Sclence,

And as to nobleness of character, how can one Accuse
science of striking at it when he sces the minds that science
forms, the unselfishness, the absolute devotion to life work
that she inspires and sustaing? With the saints, the heroes,

the great men of all ages wo may fearlessly compare our men
of scientific minds, given solely to the research of truth, in
different to fortune, often proud of their poverty, smiling at
the bonors they are offered, as careless of flattery as of

passes between elastic rollers on the shear shaft., Tensionis
given the paper by a
friction brake on the
shaft which holds the
paper supply.  The
rollers in the pivoted
frame smooth and
stretch the paper, and
the shears make a clean
cut without danger of
tearing the paper. The
machine will cut
paper strips of any de-
sired width and wind
them in solid coils, and
it may be adapted to
paper of any thickness
from the finest tissue
to cardboard.

The manufacturers
inform us that only
one attendant is re-
quired, and that the ex-
penditure of less than
one horse power will
cut into strips of any
desired width at least
4,000 1bs. of paper in
ten hours and wind it
perfectly,.  The ma-
chine might be casily
combined with a paper
muchine so as to cut
and wind the paper as
it comes from the cal-
ender without the ne-
cesity of rewinding,
in fact it seems s very
important adjunct to
paper machines designed Yo manufucture paper in rolls.

This machine was recently patented by Mr, Ignatz Frank,
and is manufactured by tire Cutting and Winding Machine
Company, No. 124 Baxter street, New York city, Mr.
George W. Gilbert, Secretary.

- e tr——
NEW CUT-OFF FOR STEAM ENGINES,

We give herewith an engraving of an engine provided with
an improved cut-off recently patented by Mr, George H.
Cobb, of Palmer, Mass, 1In this engine a single slide valve
is operated by the joint action of two eccentrics, one of
which Is secured to the main shaft, while the other moves
freely in a Jongitudinal direction upon the governor shalft,
but is prevented from turning thereon by a slot in the eccen-
tric and a feather in the shaft.

The cam or eccentric on the governor shaft is graduated,
so that its center varies in position at every point in its
width, the eccen-
tricity passing
around from one
side of the shaft to
the other. The gov-
ernor acts upon the
movable eccentric
and varies its posi-
tion according to
the speed of the en-
gine.

The straps of the
two eccentrics are
connected with a
link or lever, which
is fulerumed on the
lever that operates
the slide valve of
the engine, and the -
governor takes jts
motion from the
main shaft through
miter gearing,

It isa very simple
matier 1o adjust the
cut-off to the speed
of the engine, the
adjustment depead.
ing on the relation
of the governor
arms with the mov-
able eccentric. This
device appesrs prac-
tical; it certainly is
very wimple, and

obloquy, sure of the worth of that they are doing, and hap-

FRANK'S PAPER CUTTING AND WINDING MACHINE.

py because they possess truth.  Great, I'grant it, are the joys
which a firm belief in things divine confers, but these the in-
ward happiness of the wise equals, for he feels that he toils
at an eternal work and belongs to the company of those of
whom it is said, *“ Their works do follow them."—Renan's
Inaugural Address.

i e
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OvsTERS in China are frequently dried for use instead of
being eaten fresh. They are taken from the shells, plunged
for an instant into boiling water, and then exposed to the
rays of the sun until every particle of moisture has evap-
orated, when it is said they will keep for a length of time,
while preserving the full delicacy of their flavor, The
finest and faitest bivalves, bred on the leaves and cuttings
of the bamboo, are chosen for this process, those taken
from the natural beds being inferior in quality, and not
sufficiently plump for the operation.

COBB'S IMPROVED CUT-OFF,

Wooden Fendulums,

An interesting discussion recently took place at a meot-
ing of London clock makers on compensation pendu.
lums. The general judgment seemed to be in favor of
pluin wooden pendulums for all sorts of timepicces. One
speaker said that wooden pendulum rods were generally in
use for turret and church clocks, and also in regulators.
Another concurred in that statement, and he thought that
if wooden pendulums were good for church clocks, they
might usefully be adopted for bracket clocks, He had ae-
cordingly altered a very old family elock of that deseription,
and of the best London make, by substituting s wooden for
a brass pendulum, with very decided advantage. It might
possibly be worth while
to make a similar alter-
ation generally; brass,
being o cheaper and a
prettier material, hav-
ing probably been used
by the makers of brack-
et clocks without con-
sideration. A third
maker nover used any-
thing but wood, when
he could help it, for
railway, church, or tur.
ret clocks.  Another
speaker considered that
one of the advantages
in the use of wood for
pendulums might be
that, in a fall of tem-
perature, when the rod
would be shortened,
the hygroscopic pro-
perty of the wood
would come into play,
which would tend to
lengthen it, and so
cause a natural com-
pensation by the ther-
mometric and hygro-
scopic properties of the
wood ncting in oppo-
gite  directions. In
some climates that cer-
tainly might be the
case, though in others
they would work to-
gether, when the effect
would be to increase
the crror. It was stated that a wooden pendulum with a
leaden bob had been affixed to a regulntor clock in one of
the leading shops, and was keeping excellent time. It was
a very simple form of pendulum, and might be made very
economically. Further testimony was borne to that form of
pendulum, Dr. Mano had used one in Natal, which was
simply a rod of varnished wood supporting a cylindrical boly
of lead. It was, of course, subjected there to great and
rapid changes in the atmospheric pressure and to diversities
of heat, but it worked excellently for many years. Subse-
quently it was replaced by one of Frodsham's best steel pen-
dulums, and though there was some improvement, it was
much slighter than might have been expected. In short, it
was about as good a pendulum as could be conceived.

—_— -
A Curiomns Property of Heat,

Mr. C. J. Henderson has been conducting some experi.
ments lately in Ed-
inburgh with a view
to finding out what
is the most econo-
mical way of heat-
ing a public ball,
and  has  decided
that the best results
are to be oblained
by using an scen-
mulator or stove
room, where the
heat, generated by
any moans whatso-
ever, s collected,
and from which itis
discharged through
one opening about
three or four feet
square and soven or
elght feet from the
floor, The experi:
ments unexpectedly
exhibited with what
Instantancousnoss
and equality heat Is
transmitted through

o
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walls of the hall which was to be heated, and It was found
that just as the heated air entered from the stove room so
the mereury in the severnl thermometers ross, whother they
were hung on the same wall in which was the opening to
the stove room, or on the north wall, fifty feet away.

THE KANCHIL, OR PYOMY MUSK,
NY DANINL €, REARD,
Lonst winter while we New Yorkers wore bringing Into
requisition all modern appliances within our resoh to ward off
the cold waves that eame rolling over us from the moantalng

and plains of solid fee of the northern frozen regions, while |

our ears and nose, our fingers and toes, were togling In the
frosty air of midwinter, the crew of the good ship Janet
Furguson were sweltering under the burning rays of o tropl-
enl gun.  Tho sbip was on her roturn trip from Singapore to
New York with a eargo of pepper and spices.  When poss.
ing through the Stralts of Sunda she was mot and surrounded
hy the usual floet of native bum boats laden with fruits and
curiosities.  Among the miscellaneous cargo of these sen
peddlers’ boats one had aboard some of the most graceful,
beautiful littlo erestures one could well imagine—ifive full
grown live deer, not larger thun small rabbits.  The captain
of our Janet Parguson after some parley succeeded in pur-
chasing them, giving in exehange an old silver watch,  The
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| are nocturnal o their habits, snd are ofton surprised by the
nintives In the net of making a raid upon the sweet potato
patehes, and captured by throwing sticks at their legs or
cought in nooses; in the Intter case they frequently ese
| by felgning death,
[ The Mulnys prize them both as articles of food snd as do
| mestic pots. It Is of this species that n eather doubtful story
{ I8 told to the effect that when closely pursucd by the hounds
{ they will leap Into the overhanging branches of some friendly
tree, and hang suspended by thelr large canine teeth until the
too eager foo rushes by, then dropping to the ground they
will ealmly retrace their steps. It is said that the creatures
can mako most extraordinary leaps, and that they display
great cunning. They bave no musk bag, and like the rest
of the family are destitute of horns, Theantlers we see upon
stuffed specimens in the windows of the taxidermist are arti
felnl,

The doe in my possession mensured 156 inches in length;
the head rather large, being 414 inches from point behind the
enrs to tp of its nose; nose movable, alwnys wet and cold
like a pointer dog, and like that dog she possessed a keen
seent. The round, short ears gave the animasl the appearance |
of & mouse. The canine teeth were short, slender, and sharp, ;
and, unlike the buck’s, did not extend below the lips, Theten |
inch mark upon the rule came above the highest part of her

gL
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4th. The number of rigs erected
close of the month exceeds that of sny previous month
5th. The
lager than in any previous month since the commencement

snd being crected at the
ymount of crude produced in the month was
of the business

6th. The amount of stock in the producnig region exceeds
the amount ever before held,

7th. The shipments out of the region were larger rhan in
any corresponding month in the past

8th. The price of crude at the wells ruled lower than n
any corresponding month since 1802,

The annual report of the Chief of the Bureaa of Blatistics
on commerce and navigation for the fiscal year ended June
30, 1878, is at haod, from which we make the following ex
tracts:

A larger pereentage of the mineral ofl produet of the coun-
try is exported than of any other product, except cotton.

Petroleum ranks fifth in value among the exports of the
United States, as shown by the following statemeat of the
five principal commodities exported during the fiscal year
ended June 80, 1878:

Cotton . IR0 54
Whent PR weee  IBST2 018
Pork, bacon, hams, and lard . AT Y
Indlan com. .. #5000 208
Petralenn and produots of 6574974

THE KANCHIL, OR PYGMY MUSK. —(Zraguius Pygmaus.)

ship's carpenter soon built for them a convenient little house,
about the dimensions of u small dog house, with “Deer
Lodge " neatly painted over the door, and in these comfort-
able quarters the little midgets made in safety a voyage of
136 duys, becoming great favorites with the crew. One fawn
was born during the trip, but when discovered by the mate
of the vessel the buck had eaten off its legs and it was dead.

Arriving off Sandy Hook the Janet Furguson encountered

 eold wintry gale, all hands were kept busy, and during the |

confusion three of the little creatures that had managed to es-
cape from their snug little house perished with the cold.
Immediately after arriving ot port the fourth, a fine buck,
fell & victim to our (to them) inhospitable climate. The only
survivor, a beautiful doe, represented in the nhove drawing,
came into my possession; but she only lived about a week.
In spite of all my care she too expired, killed by the cold
breath of our New York winter.

She wus n timid little creature, and although perfectly
tame objected to being handled, but she would take food from
my hand and allow me to stroke her back, She bad the pose
xll;ul action of our ordinary deer. When watching her as she
leaped over a footstool, or stood, head erect, W illlinm' fore
foot gracefully poised, in an eager, listening attitude, or
crept timidly and stealthily close to the wall and behind the
articles of furniture, it was as difficult to re alize that it was
a real live deer it to believe that
Mite is actually s living specimen of the genus Aomo

The pygmy ;“Il-k is common in the peninsula of Malacea
and the neighboring islands, frequenting the thickets, They

a8 is the midget General

back. The legs were extremely delicate: a Faber lead pencil
looked thick avd clumsy beside them. The tiny hobfs only
measured two-eighths of an inch at the broadest part, where
the cloven parts united. The color isa general reddish brown,
darker upon the back, where the hairs are tipped with black;
an indistinct dark band runs from a point between the ears
to nose; rather stiff gray bairs upon the sides and back of
neck; fawn colored sides; three white streaks under part of
neck; soft white hair upon belly and the anterior upper part
of hind legs and the posterior upper part of fore limbs; the
lower jaw is also white.

These animals could in all probability be acclimated in our
| Southern States, especially in Florida, abounding as that
| State does in swamps and thickets, where the animals could
secure coverts and breed.

e ———pt- - —
Progress of Petroleum

The result of the operations in the producing regions of
Pennsylvania for the month of March is, says Stowell's Pe-
| treleum Reporter, certainly surprising, 10 use a very mild ex-
: pression. They reveal a state of affuirs that have never be-
| fore existed in the oil regions, and we think gives very little

hope for the immediate future. The following fucts appear:
| 1st. That there were more wells drilling at the close of the
| month than in any corresponding month since 1870.
2d. More wells were completed during the month than in
| any month since November, 1878.
|  8d. The daily average production of the new wells was
[ larger than in any previous month of which we have record.

It has been ascertained as the result of careful computa-
tions that the quantity of petroleum and its distilled pro-
ducts exported during the year ended June 30, 1878, was
equivalent to 407 482,175 gullons of crude oil, or in other
words, that the exports of petroleum constituted about 66
per cent of the entire amount produced.

-l.‘:r.'ﬁ per v:(:pt was ahl.[‘yp-:d 0. s
1
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Of the total exports 82'24 per cent was exported to Europe,
1175 per cent to Asin, Africa, and Australia, 052 per cent
to the British North American Provinces, 528 per cent to
Mexico, the West Indies, Central America, and South
Ameriea.

Total exports of petroleum and its products from the
United States from January 1, 1879, to April 4, 50,756,732
gallons; same timo in 1878, 50,680,744 gallons; incresse in
1879, 9,125,988 gallons.

The daily average production forthe month of March, 1879,
was 47,615 barrels, against 88,080 barrels for March, 1878,
which is an increase of 8,635 barrels, or about 22 per cent,
to which add 04 per cent produced in 1878 more than was
needed for the export and home trades, and we bave an in-
crease of about 31°4 per cent in production to be provided for.

The exports trom the United States from January 1, 1879,
to April 4, 1879, were about 18 per cent more than were ex-
ported in the samo time in 1878,




Should the present rato of 23 per cent inorease in produc-
tion be kept through the year, which it now bids fair to do,
and the present rate of 18 per cent Increase in exports main-

 tained, we will have at the close of 1870 an overwhelming
amount of stock on hand, except new markets shall be found,
which will increase the export demands; or new uses, which
will increase the home trade.

The number of producing wells at the close of March, 1879,
was 10,692, The number of drilling wells completed in
March was 838, Total production in March, 1,476,065 barrels;

the average daily production of the new wells in March was |

91 1-10 barrels; the average daily production of all the wells
the month was 4 1-10 barrels,
m’l‘ho stock in the producing regions has been increased dur-
ing the month, 502,186 barrels, making the total stock at the
close of the month 6,204,840 barrels, and is held by pipe
companies, tankers, and operators.
RECENT MECHANICAL INVENTIONS.

An improved washing machine, which does its work prin-
cipally by pressure upon the clothes, has been patented’ by
Mr. Charles P. Rood, of La Fargeville, N. Y. The machine
consists of a tub having a number of deep transverse ribs in
the bottom, and a fluted roller carried back and forth over the
bottom by a carriage worked by a rack and pinion.

An improved clothes pounder, which acts by forcing air
through the clothes, has been patented by Mr. C. F. K. Wil-
son, of Seymour, Iowa. It is designed to clean the clothes
without rubbing.

An improved animal trap, which is designed to be set over
a barrel set in the ground and partly filled with water, has
been patented by Messrs. N. H. Williams and L. Chapman,
of Murrayville, II.  The trap readjusts itself after having
caught an animal.

Mr. Peter H. Baker, of San Francisco, Cal., has patented
an improved door latch, which may be used simply asa latch
or it may be locked with a key, which will prevent the with-
drawing of the latch.

An improved hand truck, in which the bearer bars, to
which the axle is bolted, and the back guard are made In one
piece and bolted to the inner flanges of angle iron side bars,
has been patented by Mr. Thomas Hill, of Jersey City, N. J.

Mr. Frederick Hollick; of New York city, has patented an
improved vehicle wheel, having a flanged tire and fellies pro-
vided with radial spokes, which are secured in the divided
hub in a novel and substantial manner.

An improved guide for harness makers' sewing machines,
which enables the machine to be used in sewing up seams in
round lines, has been patented by Mr. James W. Hollings-
worth, of Paoli, Ind.

An improved press, for baling cotton and other similar ma-
terials, has been patented by Mr, E. F. McGowen, of Hous-
ton, Texas. This invention consists in a novel arrangement
of gearing for operating the press without changing the mo-
tion of the driving shaft.

Messrs. D. W. and H. Johns and Henry Embs, of New
Albany, Ind., have patented an improved machine for mak-
ing ox-polls. In this machine the ox-polls are made by the
rolling process, the iron bar being first bent into a V.shape
and the eye formed; the ends or flanges are then closed by
stationary dies as the poll comes from the roll.

Messr=. C. H. Lane, W. A. Hutchins, and John McGrew,
of Garpettsville, Ky., have devised an improved washing
machine, which consists of two hollow cylinders provided
with longitudinal ribs and arranged to rotate in contact with
zach other.

An improved machine for operating a clothes pounder or
churn dasher has been patented by Mr. P. C. McCune, of
Mount Etna. A revolving platform supports the tub or
churn, and a reciprocating lever carries the pounder or churn
dasher, as may be required.

Scientific Amevican,

bolding the rail and provided with an ingcnim‘m looking de-
vice for preventing the displacement of the rail :

A novel mechanical movement for converting motion
either for an increase of power or speed has been patented
by Mr. Theodore Scholze, of Angola, Ind.

-

Cast Steol Armor for Ships.
The materisl of which thick armor should be made, says
| Mr. Barnaby, is now the subject of anxious experiment in
Germany and France, as well as in Italy and England. Steel
!and other alloys of iron are so little known or understood,
that thore is o large fleld for experiment open for the armor
plate maker and for the artillerist. Steel has bcc.n tried
many times alone, and in combination with iron, but it never

ments wore made at Spezzia with plates 55 centimeters thick,
!umnufnclurml by Schneider & Co., at Creuzot. With these
the Italinn Government were so well pleased that they are
plating the Dandolo and Duilio with such plates. Those of
us who visited the French Exhibition last year may bave
'seen a steel armor plate produced by this firm, bent to the
form of a turret, 32 inches thick, and weighing 65 tons.
Those who went to the works at Crenzot, by favor of Mons.
Schueider, may also have seen an ingot of cast steel, suit-
able for making an armor plate, and weighing 120 tons. The
rival firm of Terre Noire exhibited armor plates of steel
which had not been hammered, or rolled, or otherwise forged.
' They were simply cast plates, tempered in oil, and annealed.
| Judging from the admirable series of specimens and tests
'and analyses, the manufacture has already attained a large
degree of precision, and is full of promise. I believe that
the Italian Government will shortly test some of it with the
big Elswick gun, and it may be that blocks of cast steel will
revolutionize the manufacture of armor by making the roll-
ing operations unnecessary, and bringing down the cost to
that of ordinary large castings. The French Government

Havre, but have not yet satisfied themselves that they should
give up wrought iron. Experiments with steel in England
have shown that steel can be made of great hardness, so

worth has obtained some most remarkable results in this di-
rection, and he is still pursuing the inquiry.

NATURAL HISTORY NOTES.

Winter Habits of the Eel.—It is well known that the eel
will, of its own accord, leave a pond or stream and wander
overland to another locality. This occurs, says Dr. C. C.
Abbott, in the Seience News, usually when the hot summer's
sun has evaporated the water of the pond in which the fish
happens to be, or 8o lessened its bulk that the cel finds the
loeality no longer suited to its wants. In such o case the
animals leave the stagnating waters of a land-locked pond,
and, with a serpent-like motion, passthrough grass well wetted
with dews or showers. They seem to exhibit a sense of di-
rection in their movements, and always bead for the nearest
stream. These land migrations are more frequent during
evenings, when a heavy dew is deposited, than at other times.
In watching the progress of the work in clearing a piece of
meadow land on March 8th, Dr. Abbott was surprised to find,
in & mossy mass of earth and roots, through which water
from a neighboring spring circulated (though not in sufficient
quantity to enable any fish to swim in it), a group of eels,
seventeen in number. They were not in a tangled mass, so
intermingled as to suggest that they sought contact for
mutual warmth, but each was coiled in & snake-like manner
by itself. On taking them up they seemed sluggish, and
made no effort to escape until revived by the warmth of the
writer's hand, when they struggledto get free.  When given

eir liberty they wriggled in a very direct line for the near-

gave enough satisfaction to secure its adoption until experi- |

have also made many experiments with steel armor at'

hard that it will break up all projectiles which strike it, and |
that will not suffer seriously in doing so. Sir Joseph Whit- '

th
An improved carriage wrench, which consists esnenlinlly‘est point at which they could reach the ditch hard by. Two
of & socket wrench divided longitudinally, the two parts be- | of the fishes were dissected, and the amount of matter in their
ing jointed together and provided with adjusting screws, has | stomacli was so small that Dr. Abbott believes that they had
been patented by Mr. E. A. Robbins, of Fairficld, Me. been fasting during their semi-aquatic sojourn in the plice
Mr. Abner Hart, of Ogden, IlL, has devised an improved | where they were detected. Subsequent close examination
washing machine, which is provided with recessed pounders | of the spot showed that the spring water did vot, and had
having air pumps attached, and with foot levers in connec- | not, run as a stream through it. There was every indication

tion with hand levers for operating the pounders,

An improved machine for operating a churn, turning a
grindstone, sawing wood, and for other applications where a
small power is required, has been patented by Mr. E. H.
Drake, of Horscheads, N, Y. The invention consists in s
novel armngement of & weight and gearing.

Mr. Charles B. Hill, of Nashville, Tenn., has patented an
improvement in middlings purifiers, This machine, which
sooms simple and effective, cannot be described without dia-
grams

Mr. Jobn B. Overmeyer, of New Lexington, O., has de-
vised an improvement in time locks, which is s arranged
that in case the watch movemonts which control the main
bolt should stop the lock may still be opened from the out-
side at a certain fixed time.

Ao improvement in vehicle axles, patented by Messrs |

| that these eels had voluntarily left the diteh, fifty feet distant,
and sought out this spring hole, which from its southern ex-
posure and constant supply from the spring was a comfort-
ablespot.  The question ariges: is this a common oceurrence,
nod do ecls hibernate habitually, choosing the soft, muddy
bottoms of our deeper ponds and the tidal portions of our
rivers?

A Green Spored Toadstool.—As well known to botanists the
Agarieini, or toadstool, tribe Is primarily divided into five
| series, nccording 1o the color of the spores.  These series are:
the white spored ( Lewcospori), pink spored ( Hyporhodi), brown
spored (Dermind), purple spored (Pratelle), and black spored
(Coprinarid.. Hitherto no species of toadstool belonging to
genera into which the order is divided has been
known to ocour with mature spores of any other color than
some shade of those above noted Recently Mr. C. H. Pock

the several
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’ fertilization be continued for lengthened poriods the plants
tend to degenerate and thence to ultimate extinotion, This
| he believes to be absolutely false. In an article in the Pop.

ular Science Review he gives the following conclusions: |,
| The majority of plants can, and possibly do, fertilize them.
:.-wlvm 2. Very few plants are known to be physiologieally

self-sterile when the pollen of a flower is placed on the stigma
of the same flower, 3. Several plants are known to be mor-
phologically self-sterile, in that the pollen cannot, without
aid, reach the stigma, but is effective on that of the same
flower. 4. Self-sterile plants from both the above causes can
become self-fertile. 5. Highly self-fertile forms may nrise
under cultivation. 6. Special adaptations occur for self-
fertilization,

The ** Digger" Mollusk and its Parasite,—The pretty little
shellfish, the ““ digger " (Donaz fossor), not uncommon on our
New York const, represents s countless mass of life off Cape
May, New Jersey, large areas looking like barley grains lying
on a malting floor when the tide retires.  The mollusk gets
uncovered by the breaking surf and immediately reburies
itself with its powerful foot when the waves retire. The
siphons are long and active, looking like 80 many wriggling
worms. Although the prey of shore birds and fishes, and be-
set with parasites, they lie so thickly as even to interfere with
one another in burying themselves, The liver of these bi-
valves is always found beset by flukes, from half a dozen to
several dozen, and a bellshaped trichodina crowds the
branchial cavity.

The May-bug in Europe—~The grub of the May-bug or
May beetle (common to Europe and America) is perhaps,
with the exception of the phylloxera, the most destructive
pest the French hushandman bas to contend against. At a
recent sitting of the Central Horticultural Society, of Paris,
it was stated by the head gardener at Chantilly that they
were destroying the roses. One hundred and eighty-seven
days' labor were expended upon about an acre of ground,
each man disabling 5,000 of these insidious grubs daily, the
total amounting to close upon a million. Awuother member
stated that he had had upward of half a million collected on
every hectare of his estate.

These beetles, according to old accounts, were at one time
as great a plague in England as the locust is in America. A
writer in the Philosophical Transactions states that on Febru-
ary 24, 1574, there fell such a multitude of these insects into
the river Severn that they clogged and stopped the water
wheels. Further, we are told in the Transactions of the
Dublin Society, that the country people in one part of the
kingdom suffered so greatly by the devastations made by
these insects that they set fire to a wood some miles in length,
which parted two adjacent counties, to prevent them dis-
persing themselves any further that way.

The Age of Sceds and the Sex of Flowers.—At a meeling of
the Botanical Society of France, M. Duchartre called attention
to a statement of M. F. Cazzuola in the Bulletin of the Tus-
culan Horticultural Society, in 1877, to the effect that melons
raised from fresh seed bear a large proportion of male flowers
and very few female flowers; while, on the other hand, seed-
lings raised from old seed bear many more female flowers
than male. The statement was confirmed by M. Millet, »
French grower; and, it may be added, by the expericnceand
practice of gardeners in England (on the authority of the
Gardoners Chronicle).

Should the English Sparrow be Protected !—These birds,
which have now proved such a nuisance in America, seem
to have no friends at present except those few persons who
were instrumental in introducing them, The English them-
selves warned us against the pest.  Notlongagoa great out-
cry was raised against them by the farmers in Algoeris, and
now we have the same evil report of them from the kingdom
of Saxony. A recent English paper says that * the Council
of Agriculture of the latter country has decided to petition
the government to repeal the law which makes it an offence
to destroy them. Indeed the feeling against sparrows has
become so strong in some parts that the inhabitants have de-
cided to destroy them in defiance of the law. It is asserted
that a microscopical examination of their crops proves that
sparrows live upon gmin during eight or nine months of the
year, and are only insectivorous when reduced to it by neces-
sity. It is the same cry from far and near, from America
and Australin, where the ‘dissolute, unmusical rover' has
been introduced and protected by stringent ennctments, in
return for which he was expected to eat a groat many insects
and very littlo olse,”

The Effect of a Sea Voyage on Animals.—~Most of the wild

‘animals procured for the menageries and zoological gardens
of Europe and Amerioa are brought from Afriea sia North

Germany by Mr. Reiche, the propriotor of the New York
Aquarium. They are brought from Africa (mainly as cubs)
"are distributed to countries where (hey are wantod. Theso
‘animals are usually brought to the United States by the
North German steamers, and it is interesting to learn about
their habits on shiphoard. Charles Roade, the novelist,

Thomas Reichelderfer and Peter W. Wertz, of Longswamp | has detocted o species of Agarie with green spores. Until  always inacourate when hmmulhmul'lﬁl“'- :
‘!"‘zm“_m P. 0.}, Pa., consists in a novel splice connection | some other spooios shall m-m'lr with spores of this color he Is ‘ fiction to dip Into science, has stated M‘h aclons e
for securing the axle spindle to the axle. disposed 10 asslgn this anomalous specimen to a place among ' phant in storms at sea saves himself from being wi
An improved heat regulator, patented hy Mr. E. 8 Gary, | the white spored species, to which in structure it appears to 'lbo deck by lhmwlng himself flat upon u
of Baltimore, Md_, is opernted by the expansion and con | be related lumdod legs and trunk onupmdm |
traction of & fluid acting on a piston connected with the | Sif.Fertitization of Plants.—The Rey. Geo. Henslow, after | the planks.  Captain Nevnaber, however, s
damper of a stove or furnm:v o thorough study of the subject, olaims that Mr. Darwin's | master would undertake to carry a loub. ‘ !
Mr. Henry Reese, of Baltimore, Md,, has patented an im- | works have gone too far 1o strengthen the belief that ioter- | beeause tumbling about in gulo hcwould ho

proved wrought iron rallway tie,

having upturned lugs for i crossing s sbeolutely necessary for plaots, and that if self- | gerous object than the loose gun told of "’

to Triesto and thence to North Germany, and from there they




The ml. of all other wild animals transported by steam- '

or, are conflned in the strongest kind of boxes, and the boxes

mselves aro secured in the firmest manner.  In n storm
the lions, tigers, and hyonns prove the greatest cowards.
They also suffer w great deal from scasiockness, and whine
about it The clephant utters fow sounds when he is seasick,
but he sways his great hoad from side to side, and looks
“unutterable things.” ‘Tho horse is the most nervous nnd
sensitiyve anfmal that goes to son, and o hen shows the most
utter disgust with life when seasick, by vomiting and ecceon-
trle movements, '

AW —
THE CALAMAR.
Besides tho different varictios of sopia the calamar, Loligo

Decapodn.  The fleshy, naked cylindrical body is somewhat
elongated and conloally pointed toward the back. The two
fins are united on the back and impart to the animal the form
of the point of an arrow,
ble horny shield. Tho first pair of
arms is shortest, next follows the
fourth, then the second and third
pairs.  The additional two grasping
arms, peculiar to all decapoda, ure
nearly twice ns long as the body;
and their thickened ends are lined
with four rows of sucking disks.
The predominating color of the
calamar is o brilliant carmine red,

The calamar i8 very common
throughout the Mediterranenn und
on the consts of the Atlantie, and
especinlly during the fall numerous
swarms nre met with, counting many
thousand individuals. Sometimes
large numbers are caught in the
nets prepared for catching large
tish,

The wanderiogs of the calumar
depend upon those of swarms of
numerous small fish which form i
nourishment,

The weight of the ealamar fre-
quently reaches twenty pounds; in-
dividuals weighing more are ocea-
sionally found, sometimes reaching
a length of two feet and a half,
The mean length is about cight
inches.

During his sojourn at Nuaples
Brehm bad ample opportunity to
study the habits of the calumar in
the aquarium as well as in the sea,
and states that the animal’s habits
are quite unlike those of the sepia.

On several oceasions from ten to
sixteen individuals were placed in
the tanks of the aquarium, but
they invariably died in a short time,
having spent their few days of im-
prisonment in continuous monoto-
nous motion.

While the octopus and sepia are
casily acclimatized in the aquarium
and propagate themselves, the cala-
mar seldom lives over two days in
imprisonment.

Like the octopus and sepia, the
ealamar forms one of the principal
articles of diet of the inhabitunts of
Italinn seaports, In Naples, and in
fact all the citivs and villnges situ-
ated on the const, they are offered
for sale in the public markets, The
animals of medium size are pre-
ferred, as their meat generally has
the most agreeable taste.  When injured or excited, the ca-
lamar changes its beautiful red color and turns successively
violet, green, and yellow, which gradually changes again
into erimson. This behavior the Naples fishermen make
use of to demonstrate the freshness of their fish to their cus-
tomers. The calamar is not killed, but left to die gradually
while being exposed for sale. When a customer calls, a small
incision is made in one of the arms; the animal changes
its color immediately, and the customer is satisfied.

——— - B o B S
Notes on the Apple Worm.

Mr. J. Savage, of Lawrence, Konsas, in a recent number
of Colman’s ** Rural World,"” remarks upon the freedom of
Michigan apples from the work of the apple worm (Carpo-
capsa pomonella). This snme freedom was genurally noticed
in 1878, not only in Michigan, but in many parts of New
York, and it ;lunl»llvmﬁ obtuined elsewhere, It will be
well for ug to endeavor to arrive ot the reasons, To my
mind the following, first stated by me in the New York
Tribune, may very properly be urged: 1. The very genoral
fallure of the apple crop in 1877, o8 exemplified in the report
for that year which we find both in the Proceedings of the
Michigan Pomological Society and in those of the Ameriean
Pomological Bociety. This failure was in many localities o
nearly total that »-(.‘ulu-l_v any apples were grown, and it
follows, 8 0 conse quence, that very few codling moths were
produced to perpotuate the species the following year. A

[August, in oan orchard of 250 trees,
onlygards, is the most romarkable member of the fumily of

Scientific American,

second reavon, 8o fur ns Michigan isconcerned, may be found
In the fact that in no State in the Union have more intelli

The Cotton Worm.

One of the most valuable papers resd before the recent

gent and persevering efforts been made to prevent its | session of the National Academy of Sciences was that by
ravnges.  Through the columns of the agricultural and hor- | Prof. . V. Riley on the hibernations and migrations of

tienltural Journals, s woll as In the poges of their Pomologi-
onl Transmotions, the simple methods of fighting this pest,

i
that bave been roported and recommended in the Missouri

Reports, hisve boon porsistontly kept before the people, while
Professor Beal, of the Agricultural Colloge, has, perhaps,
done more good than nny one else by showing that it cost him
1o moro than 4 cents per tros to keep the bands around the
trunks, ohanging them overy nine days in the warm months,
from the first appenrance of the worm until the end of
I agree with him
when he nsserts that **if o man will not take the trouble to
Keep his frult from the worms he deserves to eat wormy
apples.”

Missourl apple growers should take courage from these

In the back is contained o flexi | facts, Since my conuncction with the Department of Agri-

THE CALAMAR.,

cultare there have been sent to me four different kinds of
patent bandages to be used as traps for this apple worm,
but I can find no advantage in any of them over the simple
paper bandages, first recommended by me in 1872 and since
very generally employed.—Professor O. V. Riley, before the
late annual meoting of the Missouri State Hort. Soc.

Powder Barrel Boring Insects,

Captain McGinnls, U, 8. A, bus recently communicated
to the editors of the dmerican Naturalist specimens of an
insect (probably Callidium rvariakile) which bave been found
to injure the hickory hoops of the powder barrels in the St.
Louis Powder Depot, 8o injurious has this gnat proved
thut no inconsiderablo sum I8 now aonually spent by the
Government in re-.cooporing barrels in order to make good
the damage thus done,  Means have been taken to prevent
the further ravages of the inseel,

Tuckor and Avery's Antistriction Journal Bearing.

This invention was orroncously deseribed in our issue of
May 8 as Avery's anti-friction journal hearing, whereas it
should have recolved the above title,

Mr. Avery states that it was the suggestion in the Sorex-
10 AMERICAN of the necessity of such an invention that
led him to Invest in it, and that it was not invented at the
suggostion of (he BOIENTIFIC AMERICAN, as stated in the

article referred to.

Aletin argitlacea, the parent of the cotton worm which has
for years devastuted the cotton fields of our Bouthern Btates,
Professor Riley says that this foe to agriculture has rocolved
but little intelligent study, and that this is somewhat sur
prising considering the great losses suffered from s ray-
ages. A careful examination of these losses, which e has
lately been making from the most relinhle published state-
ments and from the returns of numerous eorrespondents,
shows that this one inseot alone, during & year when it s
generally prevaleat, may injure the crop to the amount of
$£30,000,000, and that the nverage actusl annual loss during
the fourteen years since the war has been about $15,000,000.
There is good evidence, also, to show that its injuries were
equully severe before the war,

The use of Paris green, recommended by Professor Riley
in 1873, has, he says, partially pro-
tected the crop, but the use of ar.
senical preparations is oo expensive
and unsafe to afford general pro-
teetion.

Among the other difficulties in
the way of efficient protection is the
lack of sufficient knowledge of the
habits of the foe to be encountered.
Regarding the hibernation of the
species three theories are worthy of
consideration. (1) That it hiber-
nates in the chrysalis state; (2) that
it hibernates as a moth; (3) that it
hibernates only exceptionally in any
of our cotton growing States, but
comes into them on the wing from
warmer climates where the colton
plant is perennial. . . .

At first blush it would seem easy
enough to dispel whichever of these
theories is erroneous, and settle the
question under consideration by a
few simple facts of observation.
The trouble, however, is to get at
the facts.

After detailing the observations

relied on to support the various theo-
ries enumerated, Professor Riley
rejects the first, and is unable to
cboose between the last two. He
SAYVS:
‘““ Regarding the migrating pow-
ers of the moth there is abundant
and satisfactory evidence. The last
brood of moths, appearing late in
autumn, are especially apt to mi-
grate beyond the cotton belt, and
consequently far beyond the region
where they can perpetuate their
species, if, as all the facts indicate,
it can live upon no other plant than
gossypium. 1 have received the
moths taken as far north as Racine,
Wis., where they occurred in such
numbers as 1o ruin acres of cante-
lopes by puncturing them with the
proboscis and sucking the juices.
Similarly the moth has heen found
on the Atlantic coast, hundreds of
miles away from the nearest cotton
plant.  This power of extended mi.
gration being therefore proved and
admitted, it is but natural to con
clude that the insect comes each
year from some country where tho
cotton plant is perennial, as, for in
stance, the Bahamas; and there are other facts which lead
1o this view. 402

“To sum up our present kuowlcdfe bearing upon thw
subject, it is safe to conclude that the insect does not hiber
nate in the chrysalis state.  The evidence would also seem
to militate against the possibility of hibernation even in the
moth state. Yet there are so many well attested cases of
the moth being seen flying during mild winter weather that
the question cannot by any means be considered as settled. "

—_— ekl O O ——
English Saddle Horses,

The requisite qualifications of an English lady's saddle
horse, nccording to the Agriewlfural Gazette, London, are ns
follows: Here all the eaprice of fashion and the weight of
the breeder's intelligence are concontrated, The great wim
being to secure an animal light in the hand, springy in his
puces, with that due proportion of bone and sinew which
will bear wear and tear, because ladies, once up, unless
thorough horsewomen, think, ** Oh, he is & horse, and he
must go!" I can almost challenge the sellor on the point
whether the horse has carried a lady by observing the un:
equal wear of the forelegs.  The near leg in cantering bear-
ing all the concussion, is often very looped, if not archy, in
comparison. In this class of horse length of limb and pus-
tern joint is desirable—long pasterns, good knees, dee
shoulders, deep, blood like quarters, the feot sound,
dark colored. 3 Ty
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Hydraulle Gold Mining tn Californin,

During s recont vigit to this elty, ono of the largest hy-
draulic miners of California, Mr. John IL Thomas, ex-
pliined quite fully the mothods and prospects of the hydrau-
lie and drift mining enterprises of that State, The business
ho pronounced in its infancy, though it had already yiclded
somothing liko $300,000,000. *Thore are yet square miles
of unexplored gravel, and of the gravel heds actually ex-
plored, tunneled, drifted, and opened, not one-twentieth
have beon worked.  The Union, a drift mine, averaged over
$40,000 per acre.  The Down East, also drift, got over
£300,000 from six neres.” *“This,” continued Mr, Thomas,
to a Dribune reporter, ““has bheen about the average of our
drift mines, which, working only three or four feot of the
gravel nearest the bed rock, got from $2 to §13 per cubie
yard, at an averago expenso, including improvements, of
about 25 per cont of the product, when paying $3 to §4 a
day for miners, Our hydraulic mines show averages of 12
cents to 60 cents a cubie yard, and there are from 10,000 to
200,000 cubie yards per acre; an average in the main chan-
nel of 80,000 to 100,000 cubie yards an acre. An inch of
water, about 2,000 cubie feet, with head of 100 to 200 feet,
will wash from 8 to 4 cubic yards a day, and costs from 2
cents to 10 cents an inch.”

In an interview with a writer for the Amarican Erolhange,
Mr. Thomas described at greater length the geology of the
gravel beds, and the manner in which they are gleaned of
their stores of precious metal.

Feather, Nelson, Slate, and Onion Valley crecks and the
Yubas, all head in a group in a ridge whose peaks are called
Washington Hill, Pilot Peak, Mount Fillmore, Table Rock,
Grizzly Mount, and others,  All these are within a region of
twenty miles square in Plumas and Sierra counties, Cal., and
are from 6,000 to 7,000 feet high, on the western slope of
the Sierra Nevada range.  The parallel of latitude running
through Virginia City and Gold Hill, Nevada, and through
the greatest upheaval of gold and silver veins known, passes
through this group of peaks about fifty miles west, and ex-
tonds to the gold bluffs on the coast, where the western rim
of the continent turns back to the northeast and southenst,
From this group of peaks a line parallel with the coast runs
southeast through the main gold leads of California, and
fifty miles further east a second parallel would run through
the main gold and silver leads of Nevada, Arizona, and
Mexico.

The geological formation and topography of the country
seem Lo point to this ridge between Virginia City and these
groups of peaks as the mineral shed or peak of the West—
or the point of main upbeaval of the precious metal deposits
of the Pacific mountain ranges. The main hydraulic and
drift mines of California are upon what are known as the
Blue, White, and Gray leads. These leads are to all appear-
ances the channels of rivers that in past ages took their head
at this group of peaks, and ran southeastward. Alluvial,
glacial, and volcanic action filled these channels, first with
sand and gravel, then covered them with lava, when the
channels seem to have been lifted up, and even mountains
tumbled upon them, while the region to the east became the
higher part of the Sierras. These had their peaks, and being
lower and sloping to the west, the rivers of modern times
run westward nearly at right angles, cutting new channels or
canons, and leaving parts of the old channels near the tops
of mountains from 200 to 3,000 feet above the beds of the
rivers of to-day.

These washings from the old channels, swept down toward
the Pacific, formed the deposits in the bars and gulches that
enriched the ““ Forty-niners” and their immediate followers,
who, washing up the streams to find the source of the enor-
mous deposits of gold, ran into the mountains looking for
quartz veins until at Jast the old channels were found. The |
modern deposits in bars and gulches were worked out, and
the impression is prevalent abroad that the gold gravel beds
of California are exhausted, when the truth is that the real
gravel deposits of the State were only lately found, and,
large as has been the aggregate yields of gold gravel in Cali- l
fornia, enough is now known of these old channels to show
that only & very small portion of their wealth has been re-
moved,

These three main channels—the Blue, White, and Gray—
%0 named from the prevailing shade of the gravel, starting
from the points named, extend sonthward to the lowlands
some seventy-five miles, then on to the ocean, lying in a belt
about thirty miles wide. The White and Blue, often run-
ning together, gre the main channels, and are from 300 to

ried out and emptied into a sluice or flume, through which

water washes it. The third step is8 to gel the necessary
water. Very little water is required for drift mining, but
for hydraulic a vast quantity and a fall of 100 to 300 f(:ut are
nocessary, The unit of water measure is a “miner’s inch,”
or the amount of water that will flow in twenty-four hours
through a hole one inch square with six inches pressure-—
about 2,000 cubic feet. For effective work there should be
at least 1,600 inches. Each inch of water will move from 3
to 6 cubie yards of gravel per day, and as a mine uses from
1,000 to 5,000 inches, it washes down from 3,000 to 25,000
cubic yards por day. Such a bulk of detritus would soon
chioke up any ordinary river channel, and equally import-
ant to sucecessful hydraulic mining is & free escape of the |
gravel washed, or a “dump.” This provigion nature has
furpighod in some eases, notably near the head of the great
leads, in the deep ravines made by the modern rivers, which
here fall for long distances at an angle of 452, and from 500
1o 2,500 feet below the beds of gravel washed.

Although these gravel deposits are almost unlimited, it re- |
quires large, organized facilities to realize. While a miner |

ordinary eapsule,

If the properties of this new production
are not overrated, it will, no doubt, play & most Importany
port in many other articles.

s

The National Acadomy,

The proceedings of the first two days of the aunual meet-
ing of the National Academy of Seiences were reported two
Weeks ago.  On the morning of the third day four new
members were elected, namely, Professor Cleveland Abbe,
of Washington, well known by his meteorological researches
and as o mathematician; Dr. Horatio O, Wood, of Philadel-
phin, an eminent physiologist and botanist; Professor J. W.

| Gibbs, of Yale College, a distinguished physicist and pro-

fessor; and W, G, Farlow, of Harvard University, eminent
for his scientific researches,

In the afternoon the following papers were read: “* On the
Stability and Instability of Drainage Lines,” by G. K. Gil-

{bert; ““On a New Polariscope Method for the Detection and

Estimation of Dextro-glucose in Cane Sugnr and Inverted

| SBugar,” by Professor C. F. Chandler; ““On (he Ignition of

High-tension Fuses,” by General H. L. Abbot; on ** Hiber-

with a pick, shovel, and pan or rocker was force and equip- | nations and Migrations of Aletin Argillaces, the Parent of
ment enough for old-fashioned gulch mining, really effective | the Cotton Worm,” by Professor O. V. Riley; on “Two
hydraulic or drift mining requires a Jarge working force | New Forms of Micrometer,” by Professor E, €. Pickering;
and an equipment that costs many thousands of dollars. ' *“Report on Dredgings in the Caribbean Sea, on the Const
When Mr. Thomas first went to California, twenty years ‘ Survey Steamer Blake,” by Professor Alexander Agassiz;

ngo, they were just washing out the gulches next to the
great leads, and some were drifting into the channels near
bedrock, but found the gravel too high; then water was
brought in by sluice boxes, and six-inch canvas hose with
half inch nozzle, under 75 feet pressure, were thought large
affairs. Soon iron pipes were introduced, first six inch,
then twelve, and more recently thirty-six, and even forty-
four inch pipe, and from a few hundred feet of canvas pipe
we have now in one mine nearly 90,000 feet of thirty-six
inch iron pipe. With the introduction of iron pipe, the
nozzles were gradually enlarged, and the Little Giant, a
large cast iron nozzle working on a swivel joint, was intro-
duced. .

Craig discovered that by rifling the Little Giant, the
jet, instead of whirling and expanding, shot out straight,
retaining its full force. Then Hoskins invented the second
joint to the Little Giant, which enables the raising or lower-
ing of the nozzle, and under several inventions a nozzle has
been perfected, the largest of which can be moved in any
direction by a child; one of eight inches, with 200 feet head,
capable of moving 3,000 cubic yards per day, being operated
by one hand with ease. Thus one man, with perfect ease,
moves as much gravel in a day as 1,000 men could with
shovels and cars.

But to attain this effectiveness frequently requires vast ex-
penditures. Ditches must be run from ten to sixty-five
miles, carrying from 500 to 5,000 inches of water. These
ditches cost from $20,000 to over £500,000, and one is now
being built by the Pioneer Company that will cost, when
completed, $1,250,000. The plans of several companies have
cost from $1,000,000 to $2,000,000. The most of these have
been completed within the last five or eight years. Hydrau-
lic mining has been carried on in California for twenty years,
but the first ten years was mainly used in experimenting and
organizing.

Mr. Thomas’ operations having been chiefly about the
bead of the Blue lead, the largest and richest of the gravel
beds, he was naturally most inclined to talk about that.
This is not only the richest gold region in California, but
probably in the world. This district also possesses peculiar
advantages for hydraulic mining. The channels being high-
est there, the heavier particles of gold are found, just as the
largest nuggets are the first to sink when the gravel is floated
by moving water. The ravines are deeper and the descent
more rapid than lower down, enabling us to build a series
of grizzlies and undercurrents, throngh which the gravel is
strained and repeatedly washed, until almost every particle
of gold is freed and is caught. Undercurrents are merely
sluices placed in steps, so that the gravel falls from one to
the other. Grizzlies are heavy iron grates which catch the
bowlders and through which the gravel is sifted; they are
placed at the point where the washings fall into the sluice,
The gravel miners were some years in perfecting this sys-
tem, and now can save fully 30 per cent more gold than in
earlier years.

o —
A New Metallle Palnt,
Mons. €. M. Jacob, of Parls, obtained a prize medal at

8.000 feet wide and from 5 to 200 feet deep, averaging from
60 to B0 feet where best defined. These channels or beds
meander, are shallow and deep, parrow and wide, like the |

beds of running rivers, and have banks, shores, or rims of i

country rock, slate, and grapite. These ** rims " must gen-

ermlly be pierced with tunnels that strike the bottom of the |

channels and afford an outlet out of which the gravel can be
carried or washed.

The bed or channel iteelf can only be ascertained—being
covered over by mountains, lava, loam, and forests— by tun
nels from rim to rim, and shafts from surface to bed rock.
When the body of gravel is thus accurately determined, and
its average value found by testing all parts exposed, the next
thing i8 to decide on the manner of mining. I the gravel
5 covered with only a few feet of loam or lava, it can be
done by hydraulic power, that is, by a stream of water with
& foree of 100 to 800 feet fall directed against the bank. If

the French Exhibition for a metallic paint which, accord-
ing to our foreign contemporaries, possesses valuable quali-
ties for a variety of purposes, There is no substance, it is
claimed, requiring coloring matter to which it is not appli-
cable.

One of the most important features of this invention is
its adaptability for capsuling any Kind of bottles or jurs con-
taining liquids or viands, The colors employed for the va-
rious purposes are not confined to any particular shade, and
when on, the articles painted with them have all the appear-
ance of different colored bronzes, The liguid paint having
been poured into an ordinary utensil, the neck of the bottle,
when properly corked, is dipped into it, and removed almost
s quickly as in the waxing process; the paint appears 1o
set instantly, is dry in three minutes from the time it is ap-
plied, and becomes quite hard in about one hour, Tt can be
branded in the usnal manner, the marks belng indelible,

the bed should be covered with too much rock or lava to do | and the most important effect cluimed is that the bottle be-

this, then it Is **drifted "—mined like coal, the gravel car-! comes hermetically sealed, which is not the case with an

and on ““ Physical Hydrography of the Gulf of Maine,” by
Professor Henry Mitchell.

Professor Agassiz’s report of his dredging operations in
the Caribbean Sea during the past year was extremely inte-
resting.  He had, he said, verified a theory held by him for
some time regarding the necessity and utility of deep sea
dredging—that almost all the fauna found at the greatest
depths by the Challenger expedition are also to be found in
a depth of not more than 2,500 fathoms. The work of the
Challenger had been confined to dredging at great depths,
and occupied about two and a half years, while he, on a
small steamer of 350 tons, had been able, in a few months,
to make a collection of deep sea fauna second only to that
of the Challenger expedition, and approaching near to it in
respect to completeness and variety. Professor Agussiz,
therefore, concludes that it is not necessary, in order to pro-
cure most of the deep sea fauna that frequent great depths,
to extend the operations of dredging much beyond 2,500
fathoms, while a great majority of the forms are found much
within that limit. Professor Agassiz then discussed the
question of a sunken continent once occupying a great share
of the area of the present Caribbean Sea, and connecting the
West India islands with the coast of Central and South
America. He offered some interesting theories respecting
the flow of the Gulf Stream and its:causes, which differ ma-
terially from the explanations usually given.

On the fourth day (April 18) the following papers were
read: ‘“The Winds on Mount Washington Compared with
the Winds near the Level of the Sea,” by Professor Elias
Loomis; “ On a Mineral Locality in Fairfield County, Conn.,"”
by Professor J. G. Brush; “On the Great Silver Deposits
recently Discovered in Colorado, Utah, and Nevada,” by
Professor J. 8. Newberry; “On the Influence of Jupiter
upon Bodies Passing near the Planet,” by Professor H. A.
Newton; ““On the Recurrence of Solar Eclipses,” by Pro-
fessor Simon Newcomb; “ On Projections of the Sphere
which Preserve the Angles,” by Professor C. S. Peirce, and
‘“An Account of the Geodetic Ares Determined by the
Coast Survey, in Relation to the Figure of the Earth,” by
Professsor J. E. Hilgard.

_— —.—ere—
The Veloclty of Light,

At the U. 8. Naval Academy, Annapolis, Ensign A. A,
Michelson has begun (under orders from the Naval Depart-
ment, and with funds supplied by Mr. A. G. Heminway, of
New York) the ercction of apparatus for the more accurate
determination of the velocity of light. The method to be
employed by Ensign Michelson is described as essentially that
of Foucault, with the exception thata lens of great focal
length and a plane mirror are used instead of a concave mir-
ror. This arrangement permits the use of a considerable
distance, giving a longer interval of time, and insuring great-
er accuracy. The displacement of the image of a slit is the
quantity to be measured, and this in Foucault's experiments
was a fraction of a millimeter—and the velocity of light
could not be determined with any greater accuricy than
could this displacement—which would be a fraction of one
per cent.  In the experiments made at Annapolis by Ensign
Michelson the displacement has been increased to over one
hundred millimetors,  Hence, the error introduced by this
measurement would be less than one thousandth of the wholo,
or less than twenty miles,

Another, though not an essential feature, is the use of a
tuning fork, bearing a mirror on one prong and kept in mo-
tion by a currentof electricity, by means of which the speed
of the revolyving mirror can be ascertained with the same
degreo of precision.  The mirror is put in motion by a blast
of air furnished by o small rotary blower, which h-med_ '
by n steam engine. By this means o very steady speed is
maintained. The entire apparatus is now nearly eo'mpw.
and in two or three weeks the observations will be begun.

-4+

Tuw President of the British Iron and Steel Tostitute, Dr.
C. W. Siemons, announces that the Council of the Institute
have conferred upon Peter Cooper the Bessemer gold medal
of 1860, in recoguition of his eminent services in the prome-
tion of metallurgical science. .
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Tho best resulta are obtatned by tho Imp, Eareka Tur.
bine Wheoland Barbor's Put. Pulyorieing Mills, Sond tor
desariptive pamphlots to Barber & Son, Allentown, Pa,

Valves and Hydmnts, warranted to glve perfect satis-
faotion.  Chapman Valve Manuf. Co., Boston, Muss,
© Steam Tug Machinery, Engines, Boilers, Sugar Ma.
chinory, Atlantio Stoam Engine Works, Brooklyn, N.Y.

Kimball's Catarrh Cigarettes, an instantaneous relief
und & ploasant smoke. They contain no tobaeco.

“Wa got 10 Ib, more steam sinco using * Downer's
Boller Liquid,'"™ writes a party who appreclates the
werits of the above article. Clean boilers, with more
ateam and less fuel, Is the verdict. A. H. Downer, 17
Pock Slip, New York.

The Globe (Miner) Sireet Lamp; most durable, none
botter, Addross J. G. Miner, Morrisania, N. Y. Clty,

For Sale,~Two Horlzontal Engines, 50 and 25 H, P.;
Prico 8675 and $450; aro first-class, new, and complete,
Address fI. Nudig & Bro., Allentown, Pa.

Steam Hammers, Tmproved Hydraolic Jacks, and Tabe
Expanders. R. Dudgeon, ¥ Columbia St,, New York.

Drop Hammers, Die Sinking Machines, Punching and
‘Bhearing Presses. Pratt & Whitney Co., Hartford, Cts

Alr Gans —H. M. Quackenbush, Manafacturer, Her-
kimer, N. Y,

Bollers ready for shipment. For a good Boller send
o Hilles & Jones, Wilmington, Del.

Wantod —Estlmates for Manofacturing Coleman®s Ml
Plok, ndvertisod o snother column,

The only Portable Englnes attached to o boller having
cold bearlogs. Tho Peerless and Domestio.  Francls
Hershey, successor to F.F. & A.B.Landls, Lancaster, I'a

For ono dollar, with your chest messure, we will send,
post pald, a palr cach of our O. K. Shoulder Braces and
Bovanza Armlets. J. W. Smith & Co., 17 Devonshire
8t., Boston, Mass.

H. W. Johns' Asbestos Roof Paint forms the most
durable and mical protective ing in the world
for tin roofs, exposed brick walls, fron work, barns,
fences, ete., for which it is in every respect equal to the
best white lead, while It costs only half as much. Itis
made Ina variety of b ful colors, les of which
will be sent on application to 57 Maiden Lane, New York.

Lightning Chisel Pruner. Centennlal award. For
sale or royalty. Address Flournoy, Knowles, Md.

Maguets, Insalated Wire, ete., for experiments, Cata-
logue free. Goodnow & Wightman, 116 Washington St.,
Boston, Mass,

Shaw's Mercury Gauges, 5 to 50,000 Ibs,; accunate, re-
Nable. and durable, T, Shaw, 215 Ridge Ave., Phila, Pa.

New Pamphlet of * Burmham's Standard Turbine
Wheel " sent froe by N. F. Burnham, York, "a.

17 and 90 I, Gibed Rest Screw Lathes. Geo.ﬁ.l.ln-i

Scientific American,
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Mydmulic Prossos and Jacks, now snd second hand,
Lathes and Maohinery for Pollsbing and Bumng Metals.
K Lyon & Cu,, 610 Grand 8L, N, Y.

Solld Bmery Vulcanite Wheels—The Solld Origioal
Emory Wheel — other kinds (mitations and inferior,
Caution.~Our name s stamped 1o tull on all our best
Ntandard Belting, Packing, aund Mose. Duy that only,
The best Is the cheapest. Now York Delting and Puok«
g Company, ¥ and 3 Curk fow, N. Y,

Tortland Coment—Romin & Keeno', for walks, ols
tornn, fonnaations, stables, cellars, Brldges, rosoryolis,
browerion.ote, Remit 2 conts postage stamps for ractl-
ol Treatlso on Comonts. B, L, Marohant & Co,, 03
Nrondway, Now York,

Tor Bule,—7 foot bed Patoam Planor . A A
100l & Co., Nowark, N. J. R

Pulvorieing Mills for all hard sabstances and grinding
parposes, Walker Bros. & Co., 230 & Wood B4, Phila., s,

Bieel Castings true to pattern, of suporior strength
And dursbility.. Gearing of all Xinds. Ilydmlie aylin.
dors, emnk shafts, cross heads, conneoting rods, und
machinery castings of every description, For price Hat
and elreular, sddross Chester Stool Castings Company,
A Library St., Philsdelphia, Pa.

Walrus Leathor for Polishing Agrioultural Tmplemeonts
nd all kinda of metal. Greeno, Twood & Co, N. Y.

Elovators, Freight and Passengor, Bhatting, Palleys,
and Haogers. L. 8. Graves & Son, Nochester, N, Y.

Machine Cot Brass Goar Wheols for Modols, ote, (now
lst).  Models, exportmental work, and muaohing work
Konorlly, D. Glbert & Son, 219 Chestor e, Phlla., I'a,

Holly System of Water Supply and Plre Protection for
Citles and Villages. Soo ndvertisement In SCLEXTIVIO
AMERICAN of this week.

Diamond Self-clamp Paper Cattor and Bookbinders'
Machinery. Howard Iron Works, Buflo, N. Y.

Best Power Punching Presscs In the world,  Highest
Contennlal Award. A M Meeriman, W. Merlden, Conn.

Electro-Bronzing on Iron.  Philadelplda Smelting
Company, Philadelphls, Pa.

Improved Steel Castings ; stiff and durablo ; ns soft
and caxlly worked ss wrought lron ; tensile strength not
Tess than 65,000 Ibs. to »q. o, Clroulars froo. Pittaburg
Steol Custing Company, Pittaburg, P,

For Shafts, Pulloys, or Hangers, call and soo stock
kept at 79 Liberty 8t., N.Y, W, Sellors & Co,

Win, Sellers & Co,, Phila,, havo Introduced a now
Injector, worked by a single motion of a lever,

Rubber Mose, Suction Hose, Steam Hose, and Linen
Hoso; all slzes. Groone, Twood & Co,, 18 Park 'L, N.Y,

The Screxmirie Axemioax Export Edition Is pub.
lixhod monthly, aboot tho 15th of esach month., Rvery
number comprises most of tho plates of the four preced-
Ing wookly numbers of the SCIENTIFIO AMENICAN, with
other appropriate contents, business announcements,
ete. It forms u large sod splondid periodical of nearly
one hundred quarto pages, sach number Hlustrated with
about one hundred engravings, 1t is o complete record
of Amerioan progross in the nrts.

NEW BOOKS AND PUBLICATIONS.

Tur Comnusrion or Coar. By W, M. Barr.
Indianapolis: Yohn Brothers, 8vo, pp.
. $2.50.

Mr, Barrhas done good service by presenting in plain
English such information with regard to the chemistry
of coal, and the more recent mechanical devices for the
economic use of solid, liquid, and gaseons fuels, as may
be of practical utility to the great mass of fuel users.
He has not aimed to present new theories or new ob-
servations, but rther to bring the knowledge, already
established, within the resch of those unprepared by
mathematical and chemical training to profit by the ex-
cellent but abstruse treatises of Professor Rankine and
others. The book is well written, illustrated with a few

| appropriate cuts, weil made, and fully indexed.

Vick's ILLustRATED MoxTHLY.—The current number
of this floral magazine s fall of bhandsome [llosteations
and pleasant reading matter, The frontispiece s a col-
lection of small 1 d petunias, and it Inclodes every
known varloty. The grouping is artistic and the color-
ing exceeding rich. The WonfAly is devoted exclusively
to flowers and vegetables, and every pagodds filled with
Information regarding growing plants and roots, The
magazine is devoted mostly to the cultare of flowers.

futo s cake of tallow, rexin, or becswax, according to
the slee of the ol or temper required,

(2) R. R, B, asks: 1. For best and cheap-
oot mothod of case hardening axles, A, Pack the
atlos In an lron box with solmal carbon, late the
box with clay, and heat It to a red heat, This
temporatare must be maintalned for several hours, ac-
eording o the deptl of the hardness requined, 2. Also
tho best mode of glving axles a fine pollsh while revoly-
Inug In centers, A, Make s grinding clamp and Haoe It with
lead.  Apply fine emery and oll to the axle and hold on
the clamp, moving It along the dxle us it revolves,

#) O. P, W, wsks for un explanation of
tho uso of the * sealo of chords,* A, 1t In chiefly used
for messnring angles, Hefor (o somo geometrical work
for explanation of the rule.

made, or mther used, for gumming saws, by fasten-
{ng emery on Lo wooden wheels In some way. Can yoa
tell me how todo Ity A, Coat the wheels with good gloe,
and roll them In etery bheated to about 200° Pab, Solid
etnery wheels are far better than the kind you mention.

®) A. L. writes: I have a flute, the first
Joint of which Is Ivory. and where It comes in contact
with my lips It s vory much discolored. Can you tell
mo how to color the Ivory an indelible black or some
dark color, something that will not injure the flute or
polsonny lips? A, Suspend In a strong squeous solution
of noutral xlver nitrate exposed to direct sunlight untll
black; then wash thoroughly with water,

@) G. J. V. asks: 1. How to overcome
that nulsanco, bedbugs, A, Try benzine—a very small
quantity will sufiice, 2. Am tronbled also with rats and
mice, which have become too shrewd to be taken in by
any device of mine for destroying them, A. Dr, Urere-
commends the following: Melt in a bottle by standing it
In water heated to about 150° Fah,, 341b, of lard, to which
add 44 oz, of plhosphorus, and 34 pint of proof spirit.
Then remove the bottle from the water bath, cork, and
violently agitate it for a minute or two. On standing the
dilute alcohol soparates and may be poured off, while the
rest, made fluid by gently warming, is made into a dough
with wheat flour and sugar, and flavored with oil of
rhodinm or anlse-sced, Pellets of this doogh are placed in
tho rat holes, and ax they shine in the dark and are pleas-
ant to taste and smell, thoy are readily eaten by rats and
mice and prove certalnly fatal, There is no danger of
firo from the uso of this mixture if properly prepared.

(7) H. A. J. asks how to remove the stains
from the front of a brick house caused by white paint
washing off of the window frames and running down
the bricks. Also the green mould that has collected on
the bricks, back of an old poreh roof, now taken down.
A. Apply a strong solution of caustic potassa or sods,
and after a few hours wash with plenty of clean water.

(8) R. M. C. asks the best method of mak-
ing an electro-magnet to sustaln & heavy weight by the
uso of one ** carbon' or ** Danfell ** cell, and how long
will either of the above colls sustain its strength on a
closed circuit without attention ? A. You cannot expect
to sustain a great welght with o single small cell of either
battery. We think, however, that & maguet having &
inch cores, 234 inches Jong, each wound with 10 or 12
layers of No. 20 wire, would give good results with a sin-

(8 G. W. L. asks: If alead pipe attached

4) R. 8. IH. writes: I have scen wheels |

both sarfscos of the tin foll counted; that s oy,
cach shicet were 1 oot square, woukd there be 20 or 4
shoers? A, 40 shoote. 2 Iwhh 1o make sn electro
| magnet about 3 Inches Jong; what Is the best diameter
for core, and nlso what wize wire and how much shoald
I use? A Half luch cores. If the magnet Is in
tended for experinental purposes, probably six or eight
{ layers of No. 16 wire will anewer, 3. | wish 10 run & line
{ with a friend about 800 feet off, Wihich will be the chesp-
| est, n Mue of copper (about No. 30 or 18) or regolar tele-
{graph wire? A, Telegraph wire, 4. Which will have
| the wore resistance? A, For the same size, ron has
’[ tho most reslstance; thin Is compensated for by nsing »
{ larger wire, B, Tow many gravity cells would It take 1o
ran It A, 1t depends on the arrangement of your line,
| your Instrument, ote, Probably four would suswer,

(17) C., Y. & Co. ank for u copper dip, such
| s used by certaln fixture manufactarers on thelr lron
castings,  A. Copper sulphate, 814 ox.; salphurie acld,
8445 ox.; water, aboot 1 gallon, Place the clean casting
In a tambling barrel with sawdust, bran, or sand mols-
tened with this solution, and revolve for & few minutes;
a Jonger exposure will spoll rather than Improve the fim
of copper deposited. In place of tumbling the srticles,
they may be simply robbed with this mixture,

(18) J. K. usks: 1. If an electric light can
| be maintained In a vacaum. A, Yes: the Golmler tube,
| the clectrie egy, nnd the Sawyer-Man lamp are examples,
2. It Is stated that the wonderful Kansas and Colorado
| Contennial clock runs & hundred years with one
! winding up, and that the welght or welghts of thisclock
| has o fall of 6 feet and falls X of an inch In & year, and
| takes loss power to run it than s watch. Now, perhaps
a clock might be goared to run & hundred years, but the
_ complicated machinery would cavse o much friction
| that It would require a great deal of power. Tdoubtvery
much if it would ever stir, the friction would be so great.
Now I would like to have the ScrEsTiFie ANERICAN'S
- opinion aboat this wonderful clock; fait & humbag or is
it not? A. Thow s very little friction in the clock re-
| ferred to, the escapement aud pendulam operate yery
1“9",-
| (19) J. C. A. asks: How does the micro-
| phone magnify small sounds? A. By varying the elec-
trical current %0 as o produce In the recefving Instru-
ment greater sonorous vibmations than those at the mi-
crophone or transmitter,

(20) W. A. R. asks: What is the cheapest
and easiest method of etching on glass? And how are
the etching flulds prepared, and will the flaids ased to
etch glass produce the same results on metals? A
Glass is etched by hydroflcoric acid gas or liquid hydro-
fluoric scid (solution of the gas in water). The former
in contact with giass produces a rough surfsce (a3 in
ground glass), while the latter ordinarily leaves the sur-
face clear. The gas Is prepared by mixing together
finely powdered flaorspar (calcium fluoride), 3 parts,
and 2 parts of strong salphuric acid, in a shallow leaden
dish, and applying a gentle hest. The plstes to be
ctched may be placed over the dish. The operstion
ehould be conducted under a hood or in the open air to
avoid inhaling the pernicious fumes. The plates ave
lmdbyowmlhnwﬂhmthhmu
| parafiine, through which to the surface of the glass the
| design Is cat with sultable

{and the gas given off Is docted into a Jeaden botde

| filled with water, which absorbs it. In contact with the -

coln & Co., Hartford, Conn. | The magaxine teaches the development of the beaunti-
Sheet Metal Prosses, Ferracate Co., Bridgeton, N. J. | ful, and were half its sugzestions followed the world

would be a garden of roses and the people In it bright |

m.mmmpumndmuum}uummmm“ The metals
diameter through its whole length, will the pump work | are usually etched with dilate nitric acid and niter, or
as freely and throw as moch water io & given time? Lfdphukuﬂ.nbhmdmnd-n.m
If the pipe, before being flattened, Is only suficient to  acid and chiorate of potash. Hydrofizoric acid s not
supply the pump, no. | used on metale.

(10) R. B. asks how to grind in a faucet| (21) E. D. V. asks: 1. Of how many grains
plog. A.mmmmnamuﬂmm-:dxm,mmm- consist! A Apothecaries’ weight—1
is rspped from castings, or with grindstone grit and dr.= @0 g, or 4§ troy pound. 2. In patent office
water, formala, when not specifiod, how are we to under-
(11) F. A. 8. asks: 1. What is the propor- | stand drachm or dram, as avolrdupols or spothecaries's
tion of the peroxide of manganese, carbon, and gum lac | The same question concerning the use of the word
used in the new form of Leclanche batteries described dmchm or dmm in these columns. I understand it
in SurpLExEsT No. 139?  A. Use oaly enoogh nhenu;"""'”“m“ specified, to wean always 27 and
to t the particles together. You can determine the | ¢leven thirty-seconds grulns. Am [ correct? My drug.
proportion by an experiment. 2. Will gas carbon groand | Kist dlsputes me. A, Usaally, the old apothecaries'
fine do for the carbon used In the carbon blocks made  drachm of @ graloe Is understood, althoagh in modern
of the above mixture? A, Yes. 3. If Itake a block of A Pharmacy (U. §) the pound, dmchm, and scraple have

Vertical Burr Mill. C. K. Bullock, Phila,, Pa,
Excelslor Steel Tabe Cleaner, Schuylkill Falls Phila, Pa, |

Dismond Drills, J. Dickinson, 64 Nassau St., X, Y. :

A Cupola work= best with forced blast from a Baker l

wood made the same size and shape that mmm‘mmm,-w-umrmmwe

and happy. Mr. Viek isan enthasiast and his spirit is | blocks are (between the zinc and carbon), and soak itin | #¥stem Is now almost exclusively employed. The

scen in all he writes. The Floral Guide for 1579 has

Just been Issued; it contains s full page colored illustra- i

tion of lilies and numberiess Hlustrations of smaller pro-

| hot beeswax and coat it over on the outside with bees-
wax, will it not answer the purpose? A, Yes. 4. What
is the size of Righi transmitter for telephones, diaphmgm

Blower. Wilbraham Bros., 2315 Frankford Ave., Phla. | portions, and representing 8 great varfety of plants, | ihimble holding the carbon, and size of spring? A. The

.

For Solld Wrought Iron Beams, etc., soe advertise- |
ment. Address Union Iron Mills, Pittsburgh, Pa,, for !
Iithograph, ete.

Split Palleys ut low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son's Shafting
Works, Drinker St., Philadeliphis, Pa.

The Ornamental Penman's, Engraver's, Sign Writer's,
and Stonecutter’s Pocketbook of Alphabets; 32 plnfu' 3!
= ets; mall free. E & F. 5. Spon, 46 Broome St., X. V.

Linen Hose,—Sizes: 14§ fn., 20c.; 2 in., 25¢; 314 in.,
Ze. per foot, subject to large discount. For price lists |
of all sizes, also rubber lined linen hose, n_ddrea- Eurcka
Fire Hose Company, No. 13 Barclay St., New York. ‘

Dead Stroke Power Hammers; chespest and best for 1
P. 8. Justice,

general forging and dle work ; 500 in use.
of Philadelphia,

Forsalth & Co,, Manchester, N. H., and 213 Centre
$t., New York., Spocialties—Bolt Forging Machines,
Power Hammers, Combined Hand Fire Enginos and |
Hose Carringes, now and 24 hand machinery. Sendstamp
for Mustrated catalogues, stating Just what you want,

Partier Wanted.—A party with limited capltal,—Ad- |
dross Des Moines Linseod Ol Works, Dos Molnes, Iowa.

Prosses. Dies, and Tools for working Sheot Metal, ete. |
Fruit & other can tools. Bliss & Williams, B'kiyn, N. Y. |

Nickel Plating. —A white deposit guaranteed by uxing
our waterial. Condit,lanson & Van Winkle, Newnrk N.J.

Noedle Painted Iron, Brass, and Steel Wire for all
purposes. W. Umnbb, Newark, N. Je

The Lathes, Planers, Drills, and other Tools, new and
secand-hand, of the Wood & Light Mackine Company,
Worcestor, are being sold out very low by the Georye

Place Machinery Agency, 121 Chambers 5t s Now York,

flowers, and vegetables, Both magaxine and Guide are
published at Roclhester, N, Y., by James Vick.

slze given in the engraving on page 185 of carrent vol-
ume of SCIENTIFIC AMERICAX I8 correct,

(12) E. C. P. asks: What metal expands
| most when heated (mercury excepted)? A, Zine, among
common metals,

(13) G. W. G. asks for the number of minor

1 now known. A. Professor Swift iuforms us

HINTS TO CORRESPONDENTS,

No attention will be paid to communications unless
sccompanied with the full name and address of the
writer,

Names and addresses of correspondents will n to be
given to lnquirers,

We renew our requost that correspondents, in referring
to former answers or articles, will be kind enough to

| name the date of the paper and the page, or the number

of the question,

Correspondents whose Inguiries do not appear after
a reasonable time should repeat them,

Persons desiring special information which is purely
of a personal character, and not of general interest,
should remit from $1 to 85, according to the sabject,
as we cannot be expected to spond tUmo and labor to
obtain such information without r lon,

Any numbers of the SCIENTIFIO AMEIICAN SUrrie-
wENT referred to in these columus way be had at this
office. Price 10 conts each,

that there are 194,

(14) N. C. L. writes: T have a boat 28 feet
long over all, 634 beam, wil draw about £ feet, It s
sharp fore and aft, like a whale boat, very strongly bulit.
T havea steam fire engine boller, 10 to 12 horse power.
| T want to make 10t0 12 miles an hour. If I carry 10
Ibs, of steam, how large shoald the engine be ¥ Woald
41437 inch cylinder be aboat right? A. 415 inches by T
| inches would answer, but 5 Inches by § inches would be
! better, 2. The boat having s sharp stemn, wonkl you
advise the use of two propellers, one each side? A. Two
screws to be preferred,

(15) 8. M. H. writes: 1. I noticed in the
SCIESTIPIC AMEMICAN, some time since, that antimony
could be used in the place of carbon In single fuld bat-
teries. ' Would you use two antimooy plates with xine
ib«wm,wtwﬂmﬂn&owhhuﬂmbﬂm!‘.
| You will find carbon more satisfactory than the anti-
mony. Use two carbon plates with one zine plate bes
tween. 2. How many such cells would be required for

(1) R. G. 8. asks for the process of hard-
enlng and tetnpering small steel Instraments (dental). A,
Heat them to a chorry red und lmmedintely plunge them

rdinary medical use? A very strong carrent is not res
quired. A. Oue cell I suflicient,

(16) C. A, W. asks: 1. In the condenser of
Induction coll, described In Sumrxsexr No. 180, are

avolndupols drachm s now seldom nsed.

(22) N. D. writes: In finishing some stores
T want & large quantity of counters, 800 or X0 feet.
Black walont Is dear: white wood In wide hoards Is
much cheaper and sufficiently hard and smooth. How
can I stain this wood »0 a% to resemble cherry, ma-
hogany, or black walnut! A, Water, 1 quart; washing
soda, 14§ ounce; Vandyke brown, 21§ ounces; bichro-
mate of potash, i ounce. Boil for ten minutes, dilute
with water if necossary, and apply hot with a brosh,

(28) A.J. B, asks: 1. How are carbons for
batteries made? A, See SCUENTING ANDRICAN SUFFLE-
wExTH, Now, 157, 155, and 10, 2 How are porous cups
for battories made? A, They are made of potter’s
clay, baked without glaxing. 3 How s the best and
cheapest battery made which will do for nicke! or silver
‘ph.lh(? A. For plating on & small scale use 2 Daniell
| oragravity battery, A full description of these bat-
totien b given In the Surrixsmyes referred to above.

() H. J. G, asks (1) how to make n good
diamond wheel for grinding, ,and
diamonds? 1 would like to make a wheel to it Into my
foot power lathe. A, Use a flat soft fron disk. Buraish
:"md:;ihhu 2. What color must I

temper of a square center
contering in lathe? A.Am';gq‘.j "‘f;h

(25) J. A. D. asks: Can a six

borse pawer
b s lho
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(20) C. L, V. writos: T have been gather-
» L for quite a while. Having a

colloction now 1 should like to polish them, Wil
you please tell mo Af there In any othor way or mothod

and

[May 17, 1870.

Scientific American,

the plant a textile fiber and & paper stock.  The plant,
[ althongh eommen, b not found in suMelent sbandance
i Wil state Lo afford any very groat supply. Wo are

* n beslden vating thom? 17 w0 what In 'IIIM aware of any experimonts that have been made to

thomothodt A, You may shape \

corumlm wheel such a8 In commonly used by dentists,

and they may b tolerably well pollshed on a fine Are
© Knnan ollstono firted to the lathe.

(@7) J. P, J. writes: 1 wish to build a scow
abont 60 foot lang, abil 18 or 0 feot beam, and 4 foot
hold, decked over forwan! and not to draw over 3 feet of
water when Joaded. 1. Could T put on & wiern wheel
and successfully propel It by stewm, st the mite of 3ot 4
mibles perbonr! A, Yos, 9, 1f s, aboul what hotse power
ongine would It require, or would 1 have to uso two
amaller englnes? A, One sngine, 0 lueh eylinder by 214
foet stroke, or iwo ogual o thisin power, 8. Wonld nn
npright boller answer, and what also? A, Yes; consult
 good engineer #x to steo and proportions. 4. What
size shonkd the wheel be? A, B 1o 10 foet dinmetor, 6
And about bow many paddlest A Ten, 6 Wonld It be
better to have It longer and loss boam? Wil a square
bow answer? A, Longer and less boam would be better;
a square bow will answer for & light dranght.

(28) A. H. asks: 1. Is crude petrolenm

saperior to coal for smelting fron? A 1§t could be
practically and economlcally applied, yes, 2. 1f »o, Is it
nsed for that purpose to any extent? A, No, 8 Isiron ore
with 80 por cvnt of fron and & per cont of salphura good
o for smelting, say with petroleum? A, No. 4. What
back numbers of the Sarexrire AMEnicax contain ine
formation sbout petrolewm; fron smelting with petro-
Jenm, and fs there any book published abont fron smelt-
ing with petrolenm? . A. See pp. 852, 69, 90, 368, and &5,
vol, 39, Scresriere Axenoax. We know of no such
book.

(20) W. J. H. asks for a compound used to
tarden fron. A, Meat the tron to a cherry red, dust on
powdered yellow prussiate of potash, and plunge in
cold water.

(30) ** Subscriber ” asks if a pipe 12 feel
high, 6inches diameter, be fllled with water, the pipe to
be made of material just strong obough to hald the
water, would a pipe of same helght, capable of holding
three times the amonnt of water, have to be of stronger
muterial? A, Ir of same height, yos,

31) W. K. H. writes: Let us suppose a
10x12 engine, running ot 200 revolntions, 400 feet piston
#poed,with s 5 foot driving wheel, Then a 10x¥4 engine,
100 revolutions, same plston speed ax above, Now, to
communicale the same speed to the driven machinery
we must have a 10 foot driver, which exsctly balances
the leverage gained by the stroke. Am I rightt Al
Yes.

32 J. 8. 8. writes: In *““Notes and
Queries,” April 19 (1)), yoo say: “J. W. W, asks: 1.
What degroe of centigmde is water st its greatest den-
slty? AL 4% equal 30°2° Fah." In * The Depths of the
Ses," by Prof. C. Wyvllle Thotason, Macmillan & Co,,
London, 1874, the author says, on page 806, that on the
crolse of the Lightning, August, 1868, he found the tem-
peratare at the bottom of the wea —1'2* centigrade; and

carnolinng with n | asoertaln whothor I ealtivation wonld prove profitable;

:If you have faellitios It would be an Intoresting matter
Cto dovote n e land and tme o Joealtivatton to find
l ont thik—D, I3, B.—~No. 1, The rock Isn sorpentine, The
arystals appenr (o be alanlte and prolinito—guantity too
:'ﬂ“"f‘"m“"“'“'"m- No. 2. Geaphitie granite,
| Now, 8 and 4 Horablende aod feldspar, In Ko 8 the
| redd erywtals aro garnots.  No. B A forruginous clay con.
| talning earbonsceons matters.—No, 6, Doloritle rock
| No. ¥. Chlefly ealelte contalnlng marcasite, No. 8.
Jl(w shale, =L, Widt In an fmpure clay —aluminum
magnosin, and tracos of alkaline ohlorides, 1t properly
wasrhed It might be serviceable In the manufacture of
brioks, thes, draln pipes, cheap pottery, ote. It eannot
b asod for soap making, as the por centof alkallos in
vory smalli—J, A, BeIt Inoan fmpure alum—of some
vatuo If found In any consldorable quantity,  An analy-
als wonld be requisite to determine s notoal yalne,—
C, ¥,~No, 1, A sohlstoss conglomerate, No, 2. Fer
ruginous sandstone, Ground, washed, and oaleined, this
may produce a cheap bright red plgment,

COMMUNICATIONS RECEIVED,

On Motion of Perimetral Polnts In & Rotating Shifting
Wheel. ByJ. I\ B,

On Squaring the Circlo, By G. M. A,

On the Polar Sea, By F. G, N,

On Cannle, By Jd. 8, B,

On the Hop Plant, By 1, W,

On Ollers, By A. B,

On Forgory and Sclenco, By J. K. E,

Wagon Wheel Question, By S. N, M,

On Mosquitoes. By E. P.

On Cipher Writing, By J. W. W,

On Rose Hips, By C, F. E.

On Lunar Calendar, By J.D. 8,

On Life Saving Apparatas. By Nantieos,

Machine for Covering Wire. By J. B,

On Telephones and Sounders, By H. II. B,
(OFFICIAL.)

INDEX OF INVENTIONS
POR WHICH
Letters Patent of the United States were
Granted In the Week Ending
April 8, 1879,
AND EACH BEARING THAT DATE,
[Those marked (r) are relssued patents.]

sllicato ~contalning much lNme carbonate, fron oxido, | Fence, barbod, J. Brinkorhofr

Nitherto hoon made to obtaln from ih« tongh stemws of ‘ Dental foss oarrier, A. I*. Merrill

l

| Bloetrio motor, 4. 1 PIRDEN o ovvisrinsinnmnne

Dental foroeps, A, Cobb . ...

Desk and settoe, school, J. 1. Niehols

Desk, school. W. A. Bradford 4o} ke

Distiliation of hydrooarbon olls, spparatus for the
continnons, W. Rydor ... e .

Dog power maching, W, ¢, Reneh .,

Door spring, Lo A WREDOF. o i ey

Drilling mnotine, motal, 1, Harrington ‘

Elovuting npparatus, T, Critohlow
Bmbroldoring maohine, Jaoguard, M. Umstadter.
Buovelope, J. I'. MeCullough 40, |
Byaporator, M. Brownoll . 2An 00
Eyelots and tubular rivets, setting, A B Edmands 214,000

PAERCLU

Eyolot settor, A. B, BAMADAN o oo v veernisens 2148
| Fauocot and measurer, self-closing, J, J. Blshop... 214,08
| Feutbhor ronovator, 1L, N, Rawson . o cceieeneencen LR L)

:
:

Fonoo, barbed wire, M. W. Colwall (r) .

Fonow, portablo, P LI0Mman oo sen

Fonoo post, P, 30 Inman. oo « NBR |

Funoe wire makor, burbod, ¥, DUHngs. «o 210,000

Fonces, barbod wive for, W, L WRHOE o connennns LRI

Fibors In mixed fabrios, separnting anlmal from
vogotablo, J. WHKINN (o oovvuvrir rrarrsrineinnns e

Firearm, brooch-loading, 11, A, Buok .. o A0

Piroarm, magazine, B, C. Gough.... L s ‘

oo T

Fire engine, stoam, J. K Prunty........ A
Fire escapo Indder, J. R Wintem ..o o TN
o 200

Flower pot holder or stand, C. W. Btearns.
Folding chalr, B, B, MOPSO..ooooviniiiny won
Furmnoes, foeding alr to, J. V. Motter. .

! Ratl Jodnt, (

1 Saw sharponer, B
Raws, clamper for filing, W, P. Wentworth

Fisher

Hall spikos safoty plate for securing, G 1 Oabrne 294,199

Rallway hrake, steam

| Rallway oross tie, T. W. Travis

Rallway platform gus
Pallway tie, 11, Heoese

Refrigomtor, L. B, Woolfolk.,

Walte & Gavit nana
....... RIS L

i, J. SImOonson. . ....... . nom
% . 2
............ s

Roverberatory furnasee regenerstor, 8. T, Owens. 71418

Ronsting and baking pan, M. E
| Roofing, composition,
| Rooting plate, metallle, J. F. Carrler

Rubboer for puoking, o

Rullng machino, paper, B, Gouptol. oo
Rullng waechine, paper, Hickok & Cooper (r)

Beasloy..... M
J. B, BOWOR...oooviinnrarans nem
.............. mon

to., shoot, J, Bonrdmore, ..

Saddle, harnoss, PP, BUrtis.....cooveerisesnnssnninss

w.

Soraper, road, J. Jobhn

Horew wrench, G, V. Sheflield
oo 5005 | Solfdighting burner, Z. B. Adams
co 20 | Bowor gna from basin overflows, devies for pro-

vonting the escape of, C, B, De Valln ... e
Sowing maehine, 8, Barton. oo

Bowlng maohine gulde

Phelps ccoooavirennsen v
SON. <viree

v, J. W, Hollingeworth, ... 206100

Bowing maohing presser foot nttachment, B Burk 21898

Hhnrpls boats, constraction of, T, Clapham. ..., ..
Ahutter fastoner, Gusman & Jones, ..
Hhuttle box mechanism, H. Riehl. ...
RKlokle grindor, 1. J, Hubbell....

Sifting machine, sand, J. D. Hobba

Bmoke stack blowlng

204.0m
seanines 21

device, B, Converse..,.

coe 204051 | Bploning machine stop motion, 1L O, Grayson AN
vor 21,156 | Stalr rod holder, G. F. Kuhnle
o 2,008 | Stadrs, folding spiral, B, F. Card,.........

ceen 2T

Game npparatos, B Maoy, oo voos ; Ty
Garbage sink, G. G. Richmond ... voe 214006 | Btamp, perforating, H. ©. Norrington (r), 7
Gas lighter, olootrie, A. R, Molison ... v 2H1T3 | Staplo fastonoer, G W MoGIll ... s AT
Gas prossuro regulntor, ¥. G, Johnson . coc 2058 Stoam bollor, upright, G, MUles, . ... -oaam
(g, process nnd apparatus for the manvfacture | Stonl, manufaoture of, O. BOON e viiens . A0
Of 00n), . W. INDON 0 vveree arrisnansrnsssnessons 214,042 | Btooking supporter nttachment, 8§, Houghlo! 2
Gos rogulator, R R Ball ... voe 2081 | Byringo, J. L DIDDIO i seenssransrasrvass SIS
Gos regulator, T, Whalay . .. ooovviiriiinnne oo A28 | Byringo, O. B, DiokIinson ..o N3
Glass, ete., orpumonting, Potter & Glahn.. coo 214,188 | Tag or tiokot fastener, I, ., Groff,...... verire nee SIS
Glass veasel, Wmonsed, D, W, Norris (r) ... cee BJG8 | Tan vats, machine for ralsing aod fosting hides
Glassware, flaring, O. PP Jnokson . ooviveanas eee 24150 INSA. WHIMIDE. ..ivviiviniiiiinnianis secreeieness THID
Glassware former and finlsher, D. O, Ripley ...... 214,058 | Tolophone, speaking, A. Eocard o
Glassware, shuper and finlsher for pitchers and Testing machine, T. Olsen ... 10 008
like articlos of, D. C. RIPIOY «ovvvvvivmsnnsnnnans 2014064 | THIN Jug, J. 8. Folsotm, ..ooovuies, a1
Globe, time, L. I Juvet (£) ....... <. 8006 | Thrashing machine, J. Rumely. 21405
Grain drier, P. Provost...ocoveee coesinans 214,199 | Time lock, J. L. Hall oo .o 0
Grain drill gauge, P. W, & H. G, Driges ... LM | Timo Jook, Kook & Hall........ svadarRsy e coe TG
Graln separator, magnotio, Cook & Thayer........ 21,025 | Tire setting machine, R B, & J, R Parks.... ... 2400

Grinder and polisher portable, H. Howson.. AR LR
Grinding mill, B. Rhodes ......... . 20
Grinding mill motor, L. Langoevin,.. < 4050
Gun, spring, M. Coloney.....coouvis e 218,570
Hame clip, P. Burns ........ .. < 21,010

Huud and foot power, J. Diek, Jr......
Harrow, L. O. Engllah. ...c.oviiieiniinnnes
Harrow, pulverizing disk, R. D. Norton
Hat streteher and blocker, C, 8. Coom ..
Hatch for street elevators, P. Hinkle (r)
Hay fork, horse, [. W. Heysioger..........
Hay fork, horse, T. C, Lord .......
Hay rake, horse, D. P, Sharp (r)..

Heat regulator, E, 8. Gary.......

A comploete copy of any patent in the nnnexed list,
ineluding both the specitications and drawings, will be
furnished from this ofice for one dollar. 1n ordering,
please stare tho number and date of the patont desired
and remit to Munn & Co., 57 Park Row, New York eity.

Heating bulldings by compressed alr,

20T, T. S. BrOOKB. esssssssesasssssssnns sssssoseas SN
Hinge, blind, B. D. Washburn ..
Holsting machine, D. B, Clem ....
Holsting rope, C. W. Hunb ...ooiennnne
Hook for suspending meat, 8. Mason .............. J41R
1co machines, apparatus for preparing water for,

Littmann

Tires, measurer for wheel, R. B, & J, R, Parks ... 2401

Tonguo for trail w

Top, spinning, L. J. Carponter.....
Top, spinning, C. C, Johnaon ........
Torpedo, oll well, H. C. Huntington.
1oy, B, BONOP svscsvserinibsans sapsiasios
Traoce carrior, C. I, Smith......oooeun

Ventilation, A, W. M

Wagon, buckboard, C. D. Le Grand .
Washing machine, A. C. BOMon . ....covvvasnnrses

. C. Hote .. PR TATE)

T

UITay.. .

Water heater and steam generator, R. H. Eilllott. 21592
Weather strip, Rowen & Miller ......... sevvanacesne SIS

Welghing machine, sutomatic, J. B Williams..... 214014

Wells, Increasing the
Mather ... .

productiveness of oil, 0. L.

EEEEE

N 2

| ]

)
i

on the cruise of the Porcupine, August, 1869, page 309, he Adjustable gate, F. Danzenbaker......covee o..oeee 214,112 F. VEER . BOURIRIAS S . 214,161 | Wheat heater, P. B. Hunt .. oo aans RSN
found —1-3° centigrade, more than 5* centigrade lower | Alr engine, compressed. H. Matthes . LS nunolrntmu..l. ey NG NS | Whip socket, E. B. HAWKIDS. .. coveeeiriinrienss SHISL
than the answer 10 J. W. W. A. The fact that the tem- | APchor, power, E. 8. Webster....... ....MHJ:&CMM‘-RAM ........... . 214057 | Whistle for steam engines, J. A. & £.E. Pelphirey 21418
mbhhl'mummdmemdmgwms':':& ........ wu;mmmmw.g.l.mmm. . 88R | Wind engine, N. Holmes NS
Bot prove tha the deasiy Of the Wateris restest here. | Anurva rap, Williame & Chapiaaa T e i AR~ ) (R o L 448
le-mhl{yMN«.MMM-upu-w.n.w.xn.:«muxm.. .. 214,151 | Lamp burner, B. F. Adams (r) . sga TRADE MARKS,
sbove and below 4 .am. mmnntn.wnhldo.x.hnolnu......... v 204357 | Lamp, streot, G. D, Burtob......ccovevaacsesan . 2407 | Bellows or blowers for dlstributing insect powders,
33) A. K. writes: I want to make an in- i :it.ﬂl'.u; Mll.loycl }.]:u- ........... sessvscsrenes :‘m Lamp wick, G. Beck....ociviiiinine sovenn PO — LY Young & Stern o
dsction coll Iike the one described In SuprLEXENT No. | mmx g * nﬂg "“"’l‘-n"‘"""":u':&““'- C.F. *;:hﬂ‘*'-- nLs Mlum-:&'ndnmmm-- 88
380, Thave 75 tabe due” of Mo AP bedon .mn. el e S I‘Ml hm.qmn transporting and deliver- Champagne wine, . BOMIDEOT...cicee  socrscersans
lnch luterna) dismeter and Sfteen sixteenths of an inch | Baling press, E. F. )loﬂmn" o TI6T m&m m“ e s s :m awummm...mw.mm‘“m Chemlcal
external diameter. 1. Will this do? A Yes. 2. ] Bedstead, cabinet, M. Ceosby .. ees- 204110 | Latoh, P, H. Baker ......c.es cees 2400 WOrKS «vovvrannran RAN
Should it be varnished? A, Yes. 8. Must the hammer | Bell, door alarm, E. J. Cubley.. vees JILILL | Lath, metalllc, J. V. Hotnessey.. .... eee 2SS | Ohjocory, G. Bartelo vaves V.08
be soft iront A, Yex. 4. How many thicknesses of | Bevel, J.D. HOBDS .oooeeneinieeinininiionannnn 3957 | Letter box, electrio, W. H. Rodgers ............... 4007 | pental plates, Q A Scott LA 4
{hin writing paper should I put aroand each coil or | Beverago dispenser, serated, C.J. Dietrich ....... 21356 | Tiquids, apparatus for preventing the bolling over Gin, 1. H. Smith's Sons. 2o sve TS
lsyer of the secondary coll® A. Four Blind opencr, window, J. Bradley - 24008 O LB o oo va posxsanonsnsrorssesrsdanuana . ULE C & HENY  crsevonasescs WIS
2 A . 5. Should it be Medicinal preparstion, C. 8, ]
varnished? A. Not pecessarily. 6. What battery is the Blind, Venetian, T. Langdon..... .- WIS | Lock strike, A. Blackwood... ‘....Mim“mmum““m,
Saatne Sl it _ | Blinder, B. W. Webster ... ++ 246 | Loom shuttle, J. Johnston .. SIS, TS | Men's, young men's, boys', and children’s
ww""’"““"m’v ! A.Proba- | Bo,x xeeping apparatas, Dow & 21351 | Lubricator, §. H. Benton ..,. .24087| B W.COurder.. .. ...

Grenet will answer your parpose best. 7. How | oot leg support, O. H. Tibbetts. ... .. 714,305 | Lubricator, Webb & Richmond... 25 | yineral waters, J, L. Lockwood e
many will I need for the coll 1o get the best results? A. | Bottle stopper, W. H. Hicks....... « 2149 | Marble, makiog artificlal, 1. G. Hosmer T2 | yusical Mr.ou-.a»...............m
Thres, of good size. inom ¥ c.q.:l—- b :ﬁim)‘@:‘nﬁm.c-l. Bryant ....conevoneens - 2130 | Oatmeal, Quaker Mill COMPRAY «.coeeererrsnnrrananes ToIWS

() A. M. 8. writes: Suppose a wood | e IR G T - 1408 | Mota) devios Tor cathing and Caring ronnaners | S e UIEL P A st
planer tohave a cylinder 5 Inches {n dismeter, with 3 | Byokle, trace, C. B. Bristol ....... . o 24006 R T R R 24,148 | py mummtm T
knives set at &n sngle of 45 with the radius, and making | Burlar slarm, H. Hart.... .. 214,129 | Metal plate fanger, K. C. Nugent . 21381 | Refived petroleum for Mlnminating PUrHORss. -
4,000 revolutious per minnte. Wil such planer cut any | Calculator, mochanieal, H. H. Sam, Jr... < 214128 | Metalllo can, J. K, Perking (v).... 869 | pire ReAnIng COMPANY ............con T, 1T, TITE
smoother or better with the edge of knives projecting = Car brake and starter, Crocker & Lytlo ... .. 214,028 | Middlings, ete,, soparator, A, & A. 21,073 | 811k and siik cotton velvets, os
only % of an Inch over chip break, than it would with | Car brake and starter, J. P. DIckson.... couveessees 204,116 | MU plok, 3. H. CaIN o.oiiv srnnsssnsisssnasases

P . 39T | goap, J. B Wilson.....
the knives projeeting five sixteenths or three eighths of |08 buffer, B. H. Jabney ......covueeee +++ 214068 | Millstone dresser, diamond, T. MoFeely... 213,995 | Table cutlery, ROgers & SO coccerivanaspiaes sseess WIIT
aninch? A Yes. cmu::u.n. lt: )I::uu;n a% 2!1.(5: )lulno::::hr:rn:: 'rbuulf'q ......... TS | Toas, B Guittard .. m ; g
- X ! pling, G. .o Wm Millsto Mﬂl. . Q. Adams. . ..M Thread, ]wm

(35) 8. E. M. writes: | wish to make an Csr coupling, E. Wilson... .. 71423 | Musical {nstrument, mechanical, M. Gally......... Z121 | Tollet preparations, COLAD et CI8 .. sveeserussssees Sl
fnk that will copy several dayr after writing with it. A, | Car, postal, C. R. Harriaon.......... 2140% | Moustache guard, Thatcher & Decker... 2000
Use 8 strong squeous solation of soluble nigrosin (a Car pushor, E. P, Phelps. . .........00 214157 | Muzzie for antmals, H. C, Rice...... bR :
variety of anilie black solable in water), containing a | O %08t siAioon, Smith & Hallstead .. ++ 214008 | Net for horees, fiy, Raniville & Stkes. 24,1 DESIGNS.
few drops of clove ol 1 prevent mouldin : Car starter, H. Welch....cooeeovmiimsonans o 200 Ol can, G. W. BARKOr .\ cooiinriiinannarsnnsee 210017 | Boot and ahoe heels, B. F. Jones.. ... cover « saeees TLUR

_" | Cars, ventilating milway, C, E. Lucas ... o 218904 | Of] testing machine, C. M. Higginson..... « 214182 | Carpet, T, J. Stoarns na
(36) J. W. P. asks what the Italian statuary | Carpet strotoher. J. D. WHIDOY. .....oc0rin vrvees U029 | Oro wanhing machine, W, FHOOPOr ....voee -seeeene. 214D | CATDOE, Ay Lo HAIMAAY. ..cocnncrnsnnnsnen AL 1L1E
vovees 24,172 | Ores, extructing metals from, J, A, Robertson..., 214,085 | Carpot, J. L, FOIKOM. ...oouieniianiiis Ll

or image mskers pat in thelr plastor of Paris so as to | (8rriage clips, die for making, R. R, Miller ,
make it resemble marble.  Some of their wares are \ Carrisgo top extonsion joint, J. B, REeveA (...cene 214,10
finely cant with & fine outside polish. A, Satarate the | CPrIdRe 100008, C. Groen oiiveeees coniaernsiaenns 218,085
dry caxt with melted (pure) stearine or stearic acid, Casting, apparatus for withdrawing pattorns from

Chila's oarringe body, W. B. Whitvey.
Curtaln bands, H, Sledentop..ooe oo
Dust pians, Lo G Dalby .o

Organ notlon, N M, DOYnton. .c.oovve coevvasannes RS

MOUIAR FOr, 8, 3, AQOMYN (0urieare o aieisnins vese 218,084 Envelopes, H, O Bainbridge., ..o
(37) B. A. M. asks: 1. Is not aniline red | Castings without blow-holes, stecl, F.Valton ef al. 214,210 | Picture frame and packing box, L, Cole. veve 204106 | Frame for olook movements, L. L. Cul
s pofson? A. Pure fuchain or magents ix hurtful, if not | Choin, ornamental, W 3. ALON. coooversannnnrnes 2,05 | Pin and noedle ease, ¥, M, Mpor........ veer 214,008 | Frot work for furniture, . Vogel . o .
polsonons, when taket Into the system in any considers- | CHAIN, ornamenta), 3 J, Horton ....... o 21141 | Pipe joint and coupling, W. . Alllson.... <. 20407 | Porfumory bottlos, M. B. HOod. e covvussnssssonss Al

oo 204,079
v 207
o 4,015

Toy scales, J. Gorard

Planer, endless bod surfuco, K. V, Streit . seess I
Umbrolla handle, F. J. Kaldenbong ..... ... 114, 11,16
e ————————

Plant sprinkler, J, Suydam.,,
Planter, corn, G, W, Brown

ble quantity. The commerelal aniline red often eon- | CHOCK rower and dropper, J. Babeock..

|
sulns trsces of arsenle, owing to the employment of ar- | C:’;'"hs::c:;f ; ‘;l.p:\l:ll.l.l:m

senle achd in its production, 2. Are there no means of 3 s —
. o fpe, L 1% Maxwell ...... +er 214,168 | Planter, corn, R, J, . PES
neatmlizing it without spolling the wine which containa Cl:-n:; f.'. An-un".‘.'.'.':l.l.... e 24078 m::m-. N:rn. Ak n?‘:t.rco:mu TR Englieh Busents XSRS RS : f
Ity A. No. 3. How can it be detected fn wine? A. | Clock, O, OMEOm. . oo e 213,99 | Planter, s00d, Worthington & Tempiin ..., 2220 From April 1l to April 18, Inclusive.
Sou p. 344, vol. 30, SctexTieic AMERICAN, and pp. 802, | Conl scuttlo, H, L. Arnold .... o SUOTT | Plow, J. Seaman. ... yasaseanss veos BUNL | To0k covers, W, HL Douty et al., anokin, Pa.
No, 64, 13, Ko, 34, and 637, Ko. 40, Sotmwririo Axenicax | Coffoe, tablot of, J, 1, Bultzer ... <o 214011 | Polson distributor, T 1, Taylor ceeiss e 214206 | Orayon holders, 3. Reckenderfor, New York
SUFPLEMENT. :'u:lln’ll:md rost, J. 8. Richardac 'j::c‘r:) :-urk.;-urlm:. M.’II. mivlnlft'l:.(r).... ceeren e oo 8000 Klootrio maohines, N. 8. Kelth, Now %
. JoIn holder, G. O FIRON, coupiirvrsissnnsnnins coo 24000 | Pross for exteaoling o m sood, oto,, 3Oy 14,97 | Bxtinguishing fires, O. L. Gorfleld, N
MINERALS, 210, —8pecimens huve been re- | Coko ovon, T, Bemelmnny.. o2 21408 | Printiog wnobinos, shoot dolivoring apparatus Lyoloting muohine, G. Drapor, “
celved from the f”""wi"u "“r"'”l'”nd(‘lllﬂ and Collar, broast, . . Milos..... vee 270 for, 8. D T0oker,. coveieins co U000, 2007, 214,008 | Fluld, regulsting tho flow “. Q. W,
2 fhed. with tho resul , Comb, ¥, Rhplobardt .. co0 214004 | Printing msohine shoot rovorsor, 8. D, Tucker. ... $14,008 ton, D. O, ) A
examined, with the results stated : [ Candensor, tnfootor, 7. . Botte.ceesesss cer 914,000 | PamP, Jo CLONO +sesreneenrs nassnnnsssss cevirenseens QI | Gan purifior, 0, Lugo, Flushing, N
E. D. B.—It s difoult to detormine s plant from , COrset W. Ly Abrens ..o LA Pump, JL YL 0 &0 R G Wren senres ceees 2SN | Governor for steam
¥ rom
snch material alone, bul we are very positive that Corset, 1, M, Fanning (r)....... i anglassaanaraes 8003 | Pump for foeding steam hollers, C, G. O, Slmpson 204,50
it i of tho milkweeds, probably the v Cotton, hay, ete., pross, W. J. P, Tiddell. s 204,00 | Pump, ship's, J, L. Do Wolfo. ..., ovivniies seenee LA |
Al A x r ¥ Ny e very | coltan pross, Matthows & C. I, Morehoad, Jr..... 214163 | Funch, belt, G. . Byomson ... . s
widely distributed Ascleplar cornutl. 1t so, we may | Cultivator. 1, Davis. Jr 210413 | Rafter, W. BIAN ..+ vens cassnnrersas "
state that numerous partially successful Kiempts have | Caltivator, Holly & JOUOs «.ouerassessssssssssessees 214,135 | Rag clipper, Pattun & Knowles ...ouurererssnesss 2010
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English
Government

HAVE ADOPTED THE

Hancock Inspirator.

[LETTER.)

Qffice of the Hancock Inap, Co.,
London, Bng., Feb. 11, 157,

I have just received an order from lu Englah Govern- |
ment for 2 Number 15 Insp in
all for the Government this month.

B H, WARREN, Apent.

A

§# Descriptive circular, testimonials, ote.

52 CENTRAL WHARF,

BOSTON, MASS,
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PATENT RIGHT FOR SALE.—HAN-

50

RUBBER BACK SQI

For Packing the Piston Rods and Yalve Stems of Steam Engines and Pumps.

n nmum thu part of the paoking which, when In useo, Is In contact with the Plston Rod.

A tho elastio baok, which keops the part 11 nmllnut tho rod with sufolont pressure to he steam-tight, and yot
nmul on but 1ittlo friction,
I'hin Packing Is made in lengths of nbout 20 feet, and of nll sizos from § to 2 Inches square.

.IOIIN I, CHEEVER, Treaw. NEW YORK Bl'.l.‘ll\(- & PACKING CO. 37 & 88 Park Row, New York.

Wood-Working Machinery,

Buch as Woodworth Planing, Tonguing, and Grooviog |
Machines, Duniol's Planers, Richardson’s Patent lm-
roved Tenon Machines, Mortising, Moulding, and |
to-Saw Machings, Eastman’s Pat. Miter Machines, and
Wood- \Vnnl“f Machiner Yyrnm-nlly Manufsctured by
THERB (UGG & RICHARDSON,
2 Salis Street, W urn-:lor. hlm
(Shop turmovly oocouplod hy t. BALL & CO.)

$25 10 $5000 |352iconstz investad tn Fall ot tars
ror-:«nuwo of profits
;wmtln‘x"n \lm'kn

WORLD.

SHEPARD'S CELEBRATED
29430 Serew Cutting Fool Lathe.

Foot and Power Lathes, Drill Pros
Secrolls, Cireular and Band
Attachments, Chuc ks, Mandr
Drills, Dogs, Calipers, ete, g for
catalogue of outfits for amatours or
artisans.
H, 1. SHEPFARD &
331, &, 5%, & 3T West l-rr-m ’ﬂr--n(
Llnclulmll. Ohlo,

WANTED. — ~ MILLER TO CUT TWO
rdgv- 24 In, npart, 1 In, deep, 24 In, lom: nt Ihn same time.
7 1oot planer to take 40 in. wide, 30 in. g

MoC, \()L.\(: ‘rederick, Md.

owry wook, and ylelds an immonse
‘} the Now Captialization Systom o

ull explanation on
. Bankers, 26 und °

plication to AL
l!mml Street, N.

'ﬁ

! 'J.'H! Brondwny, N.

UARE PACKING,| STEAM PUMPS.

HENRY R, WORTHINGTON,
Y. N3 Water St Boston,
Tue WORTHINGTON DUPLEX PUMPING ENGINES FOI

WATEIL WoRKS—Compound, Condensing or NonsCon«
densing. Used in over l(IJ Witer-W orks Stations.

| 8reay Pusmps—Duplex and Bingle Cylinder,

'Price list issued Jan. 1, 1879,

with a reduction exceed-
ing 30 per cenl.

WATER METERS., OIL METENS.
THE FORSTER-FIR-
#‘ MIN GOLD AND SILVER

AMALGAMATING COMPY
of Norristown, Pu., will grant

L= state righta or loonses on
| casy terma. This saystem
' waorks u 1O Masay, aod re-
i cuvers o mt-n.ury rapldly.

Apply u nbove.

AMS, BROWN &
J OHN.H MCGOWAN &CY
CINCINNATI - OHIO

EDMUND DRAPER,
Manufacturer of First-cliss Engineers® Instroments.
P.-lnbllnhnl ln 1850, 226 Pear St., Phlln.. P,

(‘hmmn and l‘ﬂnum\'d Cards [no 3alike). Name in
Goldund Jet, 100, OLINTON uucm y Clintonville, Ct.

6

| l(t‘;‘l;:‘\ l.subllshed
T E A M E N c l N E Igl’"'l""';" G'.eo:“l,l.om.

AND BOILERS,

Wood nud Irven Working Machinery,
(Sond for eirculars.)

(ntn. M. ULAFP, BELCHER & BAGNALL,
Manage: Warerooms :
0 (‘orwmd Street, N. Y.

Latest Style cms, Dou wl Lawn I"'loml ete., In
cuse, name in gold, 10c, VT B I»Oi Neorthiord, €3

Mﬁ&‘%

Warranted of
the hardest not to break
temper, and and Face oi
never Lo settle. Best Caxt Stee

Better than any English make, and only one that is fully

IHIWARRANTED!!

30 wizew, from 1-2 1b. to SO0 1bs.
Cuulomm: urnished on application.

warranted |

L. SMITH HOBART, President.
TYPE-METAL RELIEF PLATES.
A SUPERIOR SUBSTITUTE FOR WOOD-CUTS

AT MUCH LOWER PRICES.

coek’s Cambined Burglar Alarm and Door Fastener. I
defy uny burgiar or tramp to enter a door with my alarm
on Addm- G, n.nun K, Box 390, North Adams, luu.

™ Plucrluu. TREATISE
COMBUSTION OF COAL.

Including Descriptions of yarlous Meochanionl Devices
for the Feonomic Generution of Heat by { the ( umuun(lon
of Fuel, whother z«)l.ll) l IQUID, OR GASEOU

Wil LIA“ ‘" BAIR.
1 VOL., LA WG E §VO, TLLU nru.\'nu
I'rlm- =’.xlrn‘( oth, =« - - $2.50
Orocce, =
Nvm post ald, (n uny part nt lho Unlh-d Nlult‘n
upon recolp {lhn rico.  Addross
YOUN IJRO'I'H

PATENT RIGHT FORSALE. OF A COMILETE SEW-

rw l»l nroyslly. Addross
g e lllmy l‘l‘.A e u y l:zz") North Adams, Mass

JENNINGS' WATER CLOSETS

Stvo rox Uincuran

New  Yorx

21t8, Publishors, Indianapolis, Ind.

Pmers Reovero

94 Beowax
By 0. M. WOOLLEY, Atlanta, Ga.  Rell-

| uble evidence given, and reforence to
l oured patients and physiolans,

send for my book on The Habit and
Its Cure. Froa

A YEARAnd o llwllmm lnuunnln outnt l-rmv

Addross I, O, VICKERY, Augusta, Malne,

STREET

PIUM |

HABIT
CURE,

$v77

SPECIALTIES WANTED ON ROYALTY,
Wao manufsoture o Une of goods used in Steam Hoat-
Ing, Gos, and Plumbing. Have over 00 looal agents from
Malne to Konsas.  Ovor 30 years 1n business \-hln-n
JAMES WATBON, No. M So.dth 8, Phils,

MAKE YOU A PRACTICAL
oM Lo ake 6 por weok, Address
. WOO D OUK, Kaston, Muryland,

8173 wiLL
waker, un-hllnuj

To Capitalists and Manufacturers.
Vorty thousand dollars (MO0 will purohase o
Ung Interest o the stock of one of the largest wid most
IO rous manufacturing u.t ahillslunents In Ontario
tu-p..,.yl Hafos. Wood and fron Working Machinos,
Machinery neurly new Extablishod 'N,Hl'lll‘llll and
ood Dusluess conneetion.  Capacit y (A) per yoar
i PO Box "'l Maditan, Ont

Adress M ANUPACTUNEN,
HEARING RESTORED, Groat lnvention by vne
who wits dent for 0 years, Bond stamp for partiouinrs
INO, GA RSO, Look Hox Wo, Cavington, Ky

Bookwalter Engine.

Compnot, Bubstantinl,  Beatoms
fonl, and easily mansged | guar-
antoed to work waell sad give
full power visimed, Ko
Boller complete, inoludl
wroor, Pump, ete, ot

row of

HOMSE POWER 214

‘" W w0

’ 105
Ut on onrs st -vn:.ullvlnl 0.

JAMES LEF) & U0

'.ulluﬂu 1d, Ohlo
Nuow York

"

or N0 Liberty #

Patent JEWELER'S LATHE,

Manufaotured by L. V. ST ANDISH & OO0, 00 Artisun 8L,
Now Heven, Ot HSend for olrenlar

Louisiana SUGAR Growers.

ot bo saadly blnined In

il 'H l..11. ’(-r-l|||ll o
”\l } "", - ‘” ourding | |I|» cultivation
il , ring Cnne suppllos fusl than
3 . ¥ pm e f al l-l-:- Apply
v K Hosolule, Sandwich Ialands

WATCH- |

Persons desiring illustrations for Books, Ne Catalogues, Advertisements, or for any other
can have thelr work done by us promptly and In'mm'u REROS:
‘ Our Ielief Plates aro ongraved by photo-chemioal nuxn are mounted on blocks type-high ready for use
on any ordinary press, and will wear h.w than the common -umAyv. plates.
! Ihlel hl"llhl!’;fﬂ‘") Mnooth printing surface, and the lines are as deep, as even, and as sharp a8 they could
by be cut by hand
! Klecqu"w- may boe made from them in the same manner as from wood-cuts.
‘ Copy. e oD, vln ia done elther from prints or pen-drawings. Almost all kinds of prints oan
ulul:].{:a’wd directly from the copy, provided they be In clear, Mack lna or stipple, and on white or only -luhuy
t o
| 15 enpu.lnunnn, sultable for engraving by us, must be made with thorvughly BLACK Ink, on mmooth, while paper.
'l'hu&nhoum usunlly be made twice the le: and twice the width of the plates destred.
‘ hon such drawings cannot be furnished us, we can produce them from photographs, pencil aketches, or
n‘o‘l any kind nocompanied with proper nstructions. J"hotographa taken (o the usual way, and of any con-
ont alze, wo ean use.
Thnnge of Slzo,~\Wood-out prints of the conrser kind may often be reduced 1o half their lineal dimensions,
¢ othors will admit of very little reduction, und some of none st all.
Most Jithographle and steel-plate prints will sdmit of no reduction
Yory fine prints of any kKind may be enlarged moderately withoutl detriment
- .A |;rmu which cannot be satisfactortly reduced or enlarged way bo redrown and thus brought o any
(U] l’ L
n all cases of reduction and enlsrgement, the relative proportions remaln unohas
l'rnaf-.—\\ henever desired, we will furnish tintype proofs of the deawings made
rection, before engraving, A printed proof is furnished with each plate.
Thme.~We cannot usually engage to fill an order for a singlo plate in loas than from three to six days; larger

(u‘don wlll require longor time
tos will be ummpu furniabed when desired. That these may be definlte and correct, the copy (0 be

um:--nnﬂ." print, photogmph. sketch ur dnvtﬁ—-buuld always be submitted for our examination, Luclnur
with a distinot statement of the slze of p late want. and of ln{ her detalls 1o be observed,

Terms,~T0 Insure attontion, all orders must be sccompanfed by un advance of half the price charged, the
balanoe Lo be pald on delivery.

Electrot vplnu) und Printing.—Woe have recently added to oar establishment excellent facilitios for making
electrotypes, and also five power prossos specially fittod for printing rluln of all alzos (b the Anest manner

A l‘l(k:‘hl' L l’hl ~Wo have Just Introduced this most -ruu facility, which vnables us to prosecuts our
work in clowdy weather, and to push forward hurriod orders én £

Referencos,~Our plulm are now used by the principal vuhunh«-u in this clty, and by wost of the leadiog
houses in gvory State in the Union

Our Goneral Clreular contains a fow specimons of the varlouns kinds of our work, and will bo sent on
recoipt of -lump Wo have just propared fve spocial elroulars, as follows :

\u 1. Portealts and Flguroes
2, Bulldings and Landsonpos
& Muohinery und Apparstas,
4. Mapn, Autographia, and Ornamental Lottering
“ b u.?mulm'tn-n- from Wood.L nln -lwl l‘llh' Prints, und L Jthographs,

B WESTON DYNAMO-ELECTRIC MACHINE 00|

|
Machines for l’lr-v(n..pluuur Kloatrotyping, Kleetrio
¥

desl
yonl

whi

y us, for approval or oor-

| MR 3\ BEST ANOCHEAPEST |
Light, ote, In addition to testimonials 1o our Catalogue

of Jan. 1. we bhog to refer (0 the following houses
MERIDEN DI rANNIA Cog Rusaerl & Enwis M'r'u Cog
Bewn & Bawron; Hany, ELroN & Cog HicduanDsox,
HOYNTON & Co; W, HL JACKsON & Co | STANLEY
WonNs; Roorns Correny Co. Cnan, Hoores Baos.
EDWARD MILCen Cog Mrrossrs, VANCE & U0 Nol.
WALK LoOK Cog HAYDEN, GEle & Co Doyestio
REWENG MACHINE CO 3 Knmesnn FAunm Jos, D ux
Cnucinne Cog MoMronn & Haxsox; Faoax &

and over 80 opthers, Outfits for Nllltll Nunu
Nuoszn, Plating, oto, The two highest ENTRNNLAL
AWANRDSE and th URNT NN IAL GoLh MEDBA L of Amaerls
Prices fvom 8123 1o 8500,

CONDIT,HANSON & VAN WINKLE
Nole NEWARK N.J

HOW TO SELL PATENTS...‘."I’xl".':L‘.‘.'

of lnstruction, --m-lulnu valuablo tnformation, free

- R S CREW CUTTING

ENGINE LAT HES
] ‘uwwﬂ“ '} ’
SEND rom iews TRaea cATALOCUE
GOODNOW & WIGHTMAN
76 WASHINGTON ST BOSTON MASS.

 MACHINIST GOODS

\ J WILKINSON & CO., Boston, Mass.

PATENTS at AUCTION.

onn fnstitute,

Agents

’ “‘l‘ u\l-;l .?l)n;u.l:':v“!::h'; “D"nr'h-r(nu. (ul:‘,!rvuf "i Y. | Send two 30, stiunpe. Gro. O Tracy & Cu., Cleveland, O,
ATENT AN % 07 Liberty street, New York, !

877 A Month and oxpeises guaranteosd o ohila.
l{" N nml POWRR MA. Ouitit free. Suaw & Co, AUGUNTA, MAINS,
CHINER P~ e > —— .
Mﬂuvm.l machines with whioh ”‘ 8P "l “lA "\ Dr C P Kl NZE.
Hallders. Cabinet Makers, nym n.-uu (.g-vm- Diminished. Ntucuuh Dl.nﬁun

Wagon Makars, and Jobbers | & ""-‘“'-v i "w"m-l t--n-tlvcl ﬂyuw

» n I N Irnll L asen

::'n:;‘.‘y::‘l‘l‘l‘::“s:.lrl‘l’l‘ A‘::: Loo mueh Food | P v-{lbln -r.l- .ﬁﬂm.rllb.

PRicr with stosmin power manuline. ralgenant I-r sllum (umm)mu n rurvnl.J
turing: also Amateurs' supplies. | Treatmant, Nourlshmont shoukl bo Rasi o
MACHMINES SENT ON THIAL taken Little st & Thue | snd Digested t,.(u wern I
Hay where you rosd this, sud send takon. Necemity of Few and Fla Linent

n m-b?t
whon Htomaoh s Overloaded. Aldm. ut{\ ulv.
Treatmant in Febirile Diseases tﬁl
FIFIO AMBEIICAN BUPPLEMENT NO, IS Price ) wnl.
L0 be had sk this oMee and of all newsdenlorns

ARRISON,

FOR ALL PURPOSES,
Brooklyn, E. D., New York.

for oatalogne snd prives
W. ¥, & JOIIN BARNES,
Rookford, Wlnlmlu‘n( o, 1L

TILD

BEST

STEAM PUMP,

THE DRIVEN WELL.

Town and County privileges for making Driy ’3
Wells and soelling Licenses under the establish
American Driven Well Patent, leased by the year
to responsible parties, by

WM. D. ANDREWS & BRO,,
NEW YORK.

()R ™™WO Dl MES—1 pkt. each of Vcrbanu l'hlox
Double Hollyhocks. Striped Petuniss, Balsams, a0
l'nmlcn. l. D. SNOOK, Barrington, Yates Co., N. ¥

Baker Rotary Pressure Blower,
(VORCED BLAST )
Warranted superior to any
other.
WILBRAHAM BROS
2318 Frankford Ave.

Puitapzrruis

PERFUMERY.—BY W. A. SAUNDERS,
mmad.n.

—A valuable and Wﬁpﬂ u
? of Perfume formule for
he p-nuon of the most nt and Per-
fumes now on the market, ‘! for the pr
and com the ingredients. et The Formuls
bere given embrace the o _of the following
Perfumes : Jr;cxey Club. Moss Rose, ite Rowe, Vie-
toria, Eas M Iy. Millefieur, Yiang
Yhn(.sm 'B'I.Waxl\igolem‘mhdn.'l‘ubﬁ-
- New Mown Ha

nette. St'rru:nzvr

JOHN C. MOSS, Superintendent. |

Amnnd

n—a-nm-

0.,

RS

OF THE
Scientific Jmerican
The Most I’onllrrs‘:l:ll::’l":.nr In the World.

VOLUME XL —NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the Fourth day of January, 1919, »

uew volume will be commenced. It will continue to be
the atm of the publishers to render the contents of the
pow volume as, or more, attractive and uwselul than any
af its prodecessors.

Only $3.20u Year including Postage, Weekly.
39 Numbers & Year.

This widely circulated and splendidly ilustrated
paper s published weoekly, Every number contalos six-
oon pagen of usefal Informatlon, and » large nanber of
original engraviogs of naw nvestions and discoverios,
represouting Eangineering Works, Steam Machinery,
Neow Inventions, Noveltion In Mochanion, Manufect ures,
Chewistry, Blectrioity, Tolography, Photography, Arehi.

| teoture, Agriculture, Hortienlture, Nnturi) History, ete.

[ sty but lx at the seader's risk.

All Classes of Roaders find o Tur Sciesrirne
AMEMICAN o popular resine of the best sclontifie ine
formation of the duy ; and 1t s the sl of the publishers
Lo prosont (6 In o sttractivo form, avolding ss muoh as
possiile abstruse torms, To every lutoelligent mind,
thia Journal affords o constant supply of Instractive
reading, (Ui promotive of knowledge aod progross In
overy community where It cirounlates

Tevmn of Subscription, ~One copy of Tur Screx-
TIPO AMERICAN will ba sant for one prar-- 3 numbers -
postage prepald, 1o any subseriber In the United Statos
or Canada, on roowipt of thyee dollnrs and 1wouty
couts by the publiabers; slx mobihs, $LR; throe
months, §1.00,

Clubs~One extrn copy of THESCLENTIFIC AMENL-
CAN will ba suppliod gratis for coery olud wf few sudocriden
st BLI0 oaoh sdditional coples at same proportionate
i, Postage prepald ,

One oopy of TR MUENTIFIC AMEIcan and one copy
O HOTHEEI0 AMBEIICAN BURPL R Esy will Do seut
for one your, postage propald, o sny subsoriber tn the
United Statos or Oanmda, on roosipd of sevwn dollars Ly
the pubilishors,

The safest way to relt ts by Posta) Order, Diaft, or
Mxpross, Mooey earefully placed tnside of envelopes,
securely sealod, and correctly sddressnd, seldom goes
Address o)l letters
and wake all vrders, drafla, oto , payable to

MUNN & CO,,
37 Park Row, Now York.

To Varelgn Subscribors,—~Under the facilition of
the Postal Union, the SCLENTIFIO AMERICAN s nOw send
by post direat from Now York, with regalarity, to subseribe
ors in Groat Dritain, India, Austeslis, and all other
Dritiah colonies i to Franoe, Austris, Bolgtum, Germany,
Musela, nnd all other Buropean Statos) Japan, Hrasdl,
Muxion, sod all States of Contral and South Amories.
Torma, whon sent to forelgn countrios, Cniada
ol for BOLENTIFIO AMRIRICA N, | your | B9, gold, for
DOth ROTENYIFIO AMKIICAN and BUPPLEMEST for |
yoar, Thisincludes postage, which we pay, Hemit by
postal order o¢ deft to arder of Musa & Co., N1 Puy
Mow, New Yurk,
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Seientific

Awmerican,

[May 17, 1879.
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Bxgravings may head adecr thements at lAc same rate

by mosmremmont, on the Itter paves.  Adver-
M vt e de 7’(\- as carly
- TAM in pert

STILES A. I‘\RM"&“&D Middietown, Cunn

SEW n n vm\‘ BE AND BOLLERS ul \l'
1“ ANPIONAN " li GOODWIN, Ol Uiy,

FOUNDRY TO LET At PATERSON, N.J
SN 1. 3 eranes commanding the entire Boor; milway
ek to door: appointments moderm and mn.plm.

Is‘ll 08¢

lll’

0 the good-wil) of an extensiy .- lmhlnn- and wse of |
S “‘r‘l‘.‘m:!"r \A'lll\\ AL BANK." I
M -mﬁl nlrumenta, st ) yl nrl.m m
it '.'l':'ﬂ;fu" T Philndelohing 'n.
COMPRESSORS, :
FUSE, o4
BATTERIES, s PR
‘\v
Roots' Positive Blast Blower.

‘()I‘K 0 rrullln-r-.hrrumln
ROCK DRILLS, 0
POWDER.

P, H. & T, X.ROOTS, M'f"rs, Connersville, Ind,
S.S. TOWNSEND, Cen. Agt., QB CorUamﬂSL
COOKE & BECOS, Sell'g Agts., )] NEW YORK

(7 SEND FOR PRIOCED CATALOGUE.

BAXTER ENGINE FOR SALE.

A ‘(‘(\bhll—h\ml 10-horso power engine, with 15-horse
power botler, ood condition. Wil bo sold cheap.
B OTO-ENGIAY ING GO, 3
67 Park Place, N. Y.

CRINOIDS FROM CRAWFORDSVILLE
Beds, Very perfect and besotiful. THE GEMS OF
THE CAB l N l 'l' Send for clreniar to

. BASSETT, (‘rnwfonlwﬂlc. Ind.

The George Place Machinery Agency

Machinery of Every Description,
121 Chambers and 108 Reade Streets, New York.

AIR COMPRESSORS,

HO|STING ENGINES anp OTHER
A S S
GE. ZANESVILLE,OHIO.

N
G

ANUF
WED

N
GRIFFITH &

EsTARLISIED 1564,

JOSEPH C. TODD,

ENGINEER and MACHINIST. Flax, Hemp, Jute, )lopo.
Oakum and Bagging Machinery, Steam Engines, Bollers,
ete. 1 nleo manufacture Baxter’s New Portable Engine
of 1577, Can be seen in operation at my store. A one
horse-power portable engine, complete, £125: two horse-
wer, $225; two and u half horse-power, §230; three
Gree-power, $275. Munufactured exclusively by

J. C. TODD,

10 Barelay St.. \evr York, or I’llerxon, N.J.

WE S

l 'l’. /

estoh. Many thousands in use

" RARE DPPORTUIITY

oprletor, adyaneed in yoars and Jdosirous u!
! l“!l’:l“ll:‘"l"rl’t‘l active contrul of Dlisiness, wosld wil 0f a
Bargain, Of convart inta s Jolnt stock company and re ln.:»
“n ?’ otest imself, » Foundry and Muchine Shops, with
ull elr muchinery sad fxigres complote, al now
erowded with custom work, havisg cost u|v'lnvlh-n1 -nn'
llmn-uml dollars. and the .-ul; ohes of magnitude f
[ 330 mibos on the Misaissippl itiver, on \qrhm- points of
which may De sovn specin i work of these xhops st
Stillwater, Winows, M gor, Dubugue, Fualton,
Lyons, Clinton, Museatine, mn\ un lunnz " M tho Dosts

For |m|1l1 uinre, ndaress tho proprietor .n 1 |'|'¢':'~<l': .’l;»lv.- n.

D ROCK DRILLS

The only Machines giving s solld core showitiy vxnct
natare of rooks passed through

THE AMERICAN DIAMOND F‘(’LK BOHth Co

SEND FOR PAMPHLET YORK

¥R OF MAUHINERY -
hl\l L HILLS, ".lk'lmmbﬂn St

CHROME STEEL,

WAREHOUSE, 98 WILLIAM ST, NEW YORE.

JOHN W, QUINCY, Mannger
(nwmnlnlcl or Ill'f"ll th, durnbility, aud uni-
formity, ud for cirenlnrs for proot thar ic |
will do 30 per cont. more work than any other |
Cunt ‘ll‘l'l nnd llml itischenpe v-l nud bost to use, |

THE — =

Aptly L0

l‘\oll ALL ow York.

l!‘"’

Pennsylvania Lawn Mower,

This muchine
embraces nll the
ndvantages of a
light and dura-
ble Lawn Mower.
Points of superi-
ority claimed ;

Lightness com-
bined with
strength In con-
struction; easi-
noss of adjust-
menl: ness

ecuring and
hnndle‘ the least llnblllty w obstruction
ng, either In short or (for 4 Iawn mower) high
itness or easiness of running whilst being
worked; its attractive appearance. Every machine
warranted, Address

LLOYD, SUPPLEE & WALTON,

PHILADELPHTA.

FOR SALE GHEAP,

A very handsome double barreled, central ﬁro

EXPRESS RIFLE,

No. 577 bore. Welghs about 8 1bs.  English solo leather
ouso with tools complote.
and beur shooting,  Bullt by B M. Ritey & Co., London.
Address HODGEINS & HAIGH,

288 Broadway, New York.

DEAN BEROTHERS,

INDIANAPOLIS, IND.,
Munufacturers of

DeanSteam Pumps

Boiler_Feeders and Pum
ing Machinery for ulr
purposes.

adjusting the

Tfrom clo,
grass; 1

Mill Stones and Corn Mills.

We make Burr Millstones. Portable Mills, Smut Mas-
chines, Packers, Mill Picks, Water Wheals, Palleys. and
earing, spechally adapted to ur Mills. Send for

Lgae.
J. T. NOYE & SON, Buffaio, N. Y.

' W00D ENGRAVING |
A e e Rae BT

apsiarons BEST ShuraaE
MURRILL £ KEIZER. # HOLLIDAY ST., BALTIMORE.

Pond’s Tools

Engine Lathes, Plancrs, Drills, &c.

DAVID W. POND, Worcester, Mass.
The Columbia Bicycle,

Made by THE POPE M'F'G CO.,
RO Summer Streel, Boston.

A practical rond machine, easy to |
learti to ride, and when mnln-rt‘d'
one can beat the best horse In a
duy's run over an ordinary road.
Send 30, stamp for price list and 24.
pago catalogue with full informat'n.

ll‘()lﬂ' ANT FOR ALL CORPORATIONS \\D
MANFG  CONCERNS. -RBuerk's Watche-
man's Time Detector oapabloof nocurstely oon.
teolling the motion of 8 watclunan or pstrolman et the
different -lnunu- u!hh best, ¥end for eircular

ERRK, I'. 0, Box 079, Bostou, Maws.

RSBES‘I’OS s

Ligunid Paints, Roofing, I!oller(overlngu
Steam Pnchni srwuhmg ¢ Proof Cnahngl.
Cemenis, Lc. Mevuron oI Price L

H. W.JOHNS M'F'C OO. BT MAIDEX Ull. Y
J. LLOYD HA |(.||,

)lumlu-t urer -.r

Beware of bunnu Inlrimnm( l)ﬂm:(ur-

Hw.

FOR MACHINISTS' AND BOILER MAKERS' HEA
Steel Clampes, send for circular to C. W. LE CODNT, -
South Norwalk, Ct.

I EHIGH UNIVERSITY.—Tuition Free.

CIiViL, MECHANICAL, and MINING ENGIN EERING;
CHEMISTRY and METALLURGY ;. FULL CLASSICAL IN-
STRUCTION ; PRENCH and GERMAN ; ENGLISH LITERA-
TURE;: INTERNATIONAL and: CONSTITUTIONAL LAW; !
PSYCHOLOGY and CHUISTIAN EVIDEXCES. For Iuﬁx—'
ters address The Rev. Johb n M Leavitt, D.D., |
President, BETHLEHEM, PENNA.

HOW TO REMOVE - STAINS AND

Linen, Cotton, Woolens, nnd Silk. Beln:n

DUC'S ELEVATOR BUCKET,

ar uso in Flour Mills, Grain
;lnh- of Uharcoal Stamping Irof, extm st

A splendid weapon f0r deer |.

l(rllmrlq» ele.
mers 1o

Elevators, Sngnr
ong and dural

T. F. ROWLAND, Sole Manufacturer, Brooklyn, N. Y.

WARRANTED THE . BESNT.
1 1. P. Boiler & Engine, 8150.
2 H. P, 8175, 8 h. P.,8200.

Tosted to X0 Jus, Stoam

LOVEGROVE & €O,
152 N. 3d St Philadelphin, Pa,,

Pullders of Engines and Bojlers, 1 Lo 100
harse power Send for olroulars and |
pricos, and stato asize and style you want,

HARTFORD
STEAM BOILER
Inspection & Insurance
COMPANY.

| W. B. FRANKLIN,V, Pres't. J. M. ALLEN, Pres't.

. J B. PIERCE, Sec'y.

DVKES’BEARD ELIXIR

ﬂl LIAnLE |

BACLE Tvsz Co.,

614 to 626 W. 24th St,, New York.

BOILER FLUES of all the Regular Sizes,

Or Best Material and Warranted.
£ ORDERS PROMPTLY EXECUTED.

No Payment Required till Tubes are Fuily Tested and
Satlgfactory.

Address JOHN A. ROEBLING'S SONS, Manufactur-
ers, Trenton, N. J., or 117 Eiberty Street, New York

Wheels and Rape for conveying power long distances.
Send for circular.

FIFTY SIRUP RECIPES FOR HOUSE-
hold purposes, Mineral Waters, ote,, to wit: Simple
SlmP (2)_Lemon Sirup, Mulberry \lnm. Vnnmn clrl:p,
Vanilia” Cream Sirup, (2) Cream- Sirup, Ginger Sirup,
Orange Qlrup. 2) Plneapple Sirup, \ectar <lrur. Sherhet
\Imp. Gmpo p, Banana Sirup, (2) Coffee S rup Wild
Cliorry Sirup, wlniergreons frup, (2) S p.
Muplo Sirn ). 2) (‘l.\ooolutc Sirup, Coffee
Ambrosin Sirup, Hock and Claret Sirup, Solferino \kug
(Apalmllu Sirup, Cherry ﬁlrup Strawbe Strup, (2)
taspberry Sirup, I OIILh \lrup. ckberry S mp. Orgeat

8| ru
i 8irn l‘unohs p m’

=lnn
}‘nmbo!-e slmp.B ll-ldcnhnlr
n

Sirup, yrup, How

ps Frothy.
Colognes for the Sick Room, by Geo. Tels. With
racipes for the pmdncﬂonotmpan ns that serve as

perfumes, deod cosmetio Jotions.
SUPPLEMENT 71. " Price 10 cents.

OUR FREsSH STOCK OF

WHITE HOLLY

IS NOW READY.
This, with our complete assortment of

RARE AND FANCY WOODS,

is particularly worthy of the attention of wholesale
buyers. In addition, our usual complete stock of sawed
Hardwood, Lumbtr. and Veneers, figured ‘and plain;
Burls, ete.
GEO. W. READ & CO,,
1S6 to 200 Lewis Streer, New York,

Spots from
table of Specific Directions, !huwimihow to p
remoﬂ.n from each of the above kinds of gmn.k any
the following r.lowlt Stains of Sugar,
(:lue Blood Albumen, Grease, Varnish, Ofl. Psints,
Stearine, Vegetable Colors, l{od Wine, Frult Stains, Red
Ink, Alizarine Ink, Iron Rust, Ink made with Galls, Lime,
Lyc Alkalf Stains, Tannin, Green Nut Stains, Coal Tar
tains, Wagon Grease, Acid Stains, etc. By means of
unls valuable table of directions any rson, by pro-
viding bimself with a few simple chemicals, und nsing
them as directed, may readily clean any species of the
above goods. and If nece set up a cleaning shop
Tbl&u&!ﬁg;he moatm&{:utl and vélulnblg pamn
on the ever pu ‘ontain n SUPPLE-
MENT 138, Price l'fcenu.

Working llIm[oIs

And Experimental \lmhlm ory, Metal or Wood,
urﬂrr hy J. F. WERNER, 62 Centre St.,
IIHI T+ Y WROUCHT
IRON

BEAMS & GIRDERS

e to
X

11

[‘Ill ONION TRON- MILLS. Pittsburgh, Pa.. Manu-
fucturers of improved wrought fron Beams snd
Girders (patented).

I'bo groat fall which has taken place in the prices of
| Iron. and especially in Beams used in the cunstruction
[OfFIRE PROOF BUILDINGS, induces usto call the spe-
clal attention of Bogineors, Architects, and Bullders to

w of now erecting Fire Proof

nee to puges 2& M of our Book

wwhich will be sent on spplieation to those
tomplating the erection of fire rnm!bulhllum ~THE
COST CAN BE ACCURATELY CALCULATED, the
cost of Insurnnce avoided.and the serfous losses and ip-
terruptjon to business caused by fire: these nod ke oon-
slderntions fully Justify any additional first oost. It is
belleved, that, wore owners fully aware of the smuall

differance which now exists between the dse of Wood
and Iron, in many casor the latter would be adopted.
Wonhiud] be plonsod to furnish estimates torall the Beams
complete, forany specitic structure,=o thy \( the differonce
In cost mny ul onoe bo ancortainod.  Address

BROS, & C0., )'lllahur;.h Pa.

AUNEGIE,

ICE AT 81.00 l'l‘ll TO\.

The PICTET ARTIFICIALICE CO,,

LIMITED,
Room 01, Goal and Iron Kxchange, P, O, Box 3, N. Y.

of every deu-r([uun for Raltroad nml \Hnlnu l,-.

Elevators, Derricks, l.u{n Tramways, Transmisslon of
Power, ete. No. 8l John 8L N, Y. Bend Tor price st

Flons and Estimates furnished £or Suspension Bridges

\ll\l\l. \l\llll\Hﬂ. In"!nn Bollers, Pamps,
¥ ulunHrr- Jigs, Dust Burning \p' Hmr‘-q Dirawings
.n)uln fron to customen e Tron Works

al Ir
Wt I.--xm. k o \nn--- Hu\\lll GREEN,

Bupt ., Jenneaville, Luzerne Co., Pa.

AD engine rtbu works without
Boller, A lwlys ready lu o started

and to give ‘at once full power,
SAFETY, B(‘()\()\I\.
CONVENIENCE.

Burns common Gas and Alr. No
steam, no coal, no ashes, no fires,
no danger, no extra insurance.
Almost no attendance.

TH'E hEW OTTO SILENT GAS ENGIN

wml for all work of smnll stationary

"(,lll MM & Chestout \lmt Phi
lnvmuad in Wall St. ~locx: maokes
Address BAXTER & CO., Bankers, 17 Wall 8¢, N.Y.
Established In 1840,

SulltIn slzes of 2, 1, a7 B 1 by SCHIEIC 'g’:
L K e e R
$10 T $1000 ecist rored s
B. W Payne & Sons, Corning, N, Y,
Eureka Safety Power.

h.p. orl. ht. space. wt. price.
T | Bgxd | 48 in.) 60x25 | W0 mb‘
4 5 46x30 | 1600 '2.'0;
8. 7 12xe2| w0 | o)
:Ilau. 8?&3! ABRESTING POIT-
ABLES, and Gtatisasry o3 for
Plantations. Send for Clrenlars,

MAcmms'rs' TooLs.

EW AND IMPROVED PATTERNS.
Send for nov (Hustrited catalogue,

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACTURING CO,,
New Huven, (‘onu.

3

Lathes, Planers Shapers
Drills, Bolt and Goar Cuttors, )llllln Machines, Special
Muchinery, E. GOULD X EBERHARDT, Newark, N, J.

TH E T ANLTIIG OO
STROUDSBURG, PA.

‘EMERY WHEELS AND CRINDERS.

.n(~w~
2 The I-nu)"
l'nnunr 5., 2 :

LONDON -0 51
LIVERPOOL
GEU. llA( E

ROCK DRILLING MACHINES

llnll)nrn Viag
e 8t uet, B C,

AIR COMPRESSORS

MANUFACTURED BY " B0, eiouRockDant Co

SEND FOR PAMPHLET FITCHBURG MASS

HAFTING PUllEYS HANGERS, etc.

a spocialty. Send fnr Price List to
JHOWN, 6761 Lewis Street, New York,

A.&F

SPARE THE CROTON AND SAVE THE ConT,

Driven or Tube Wells

furnished to large consomers of Croton and Ridgewsod
Water., WM. D, \\lll{l\\~d“l(“ 1 Water 8¢, N.Y,,
whocontrol the patent forGreen's American lm""we"

For nho'lnﬁ, heat of

Pyrometel’s. Ovens, Hot Nast Flpes,
Boller Flues, .-uln rhoated Steam, O Stills, ote,
HENRY W. BULKLEY, Sole Manufacturer,
e llm-l]wﬂy, N. Y.

The J. L. Mott ]l'ﬂﬂ Wirks,

SSand 90 BEEKMAN !l‘r.,
Manufacturers of
DEMAREST'S PATENT

WATER CI.OSETS

Stmple In construction, porf

S o operation, thoro .nsh l

: $$lnu all sewer gus,
—7 gy

BALDNESS.—BY GEORGE H. RONE,
AM.D. A brief but Highly Useful paper, showing the

sauses of Baldness, how Dandruff is produced, 'hy the
Hair falls off, with explanations of Kafosi’s Prompt and
Effectual Remedy and Recipe for the same; together
with Directions and General M"{ﬁg‘" l‘tennuu:

Y.

Baldness, !lesxorlng and Preserviog Hair. This s
one of the Useful, Practical, and anubla ™
concerning the Treatment of Baldness

Contained In SUPFLEMENT 161, Price loeenu.

FOR TEN DOLLARS CASH,
we will insert a seven-line advertisement one weok in 8
list of 269 weekly newspapers, or four lines Ina di
list of 337 papers, or ten lines two weeks In a cholce of
either of four séparate snd distinet lists con
from 7 to 100 papers each, or four lines one m‘ot in
four of the same lists, or one line one week in all

combined, being more than 1 pa We also have
lists of p-pers thi out the United
and Cansda nd 10 cents for our page

Address Gro. P. ROWELL & CO
Bureau, 10 Spruce Street, Now York.

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC.

Messrs. Munn & Co, inc lon with the publi
tisu of the ScirxTIvie AMEIcAN, continne to examine
Improvements, and to act as Solicitors of Patents for
Inventors,

In this line of business they have had ovEr rmmrr
yrans' xrzrieNce, and now have unegualed facilities
for the preparation of Patent Drawiogs, Specifications,
and the Prosccution of Applications for Patents in the
United States, Canads, and Forelgn Countries. Mesars,
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labals,
Relssues, Assignments, and Reporta on  Infringementa
of Patents. All business intrusted to them is done
with special care and promptness, on very moderate
lerms, g

We send free of charge, on application, a pamphlet
containing further information about Patents snd Low
to procure them; directions concemning Trade Marks,
Copyrights, Deslgns, Patents, Appeals, Reissues, In-
fringemonts, Assignments, Rejected Cases, Hints on
the Sale of 'atents, ete.

Foreign Patents —We al=o send, free of chope, 8
Synopsis of Foreign I'atent Laws, showing the cost aud
method of securing patents in all the principal coun-
trios of the world.  American inventors should bear in
mind that, as a general rule, any inventicn'that is yaie
able to the patentee in this country is worth ves
much In Eugland and some other foreign countries:
Five patents—embracing Canadian, English, German,
French, and Belgian—will secare to an inventor the ex-
clusive monopoly to his discovery among sbout oSE
HUSDRED AND FIFTY MILLIONS of the most intelligent

people in the worid. The facilities of business and
s'eam communication are such that patents can be ob-
tained abroad by our citizens almost as easily asat
home. The expense to apply for an English patent is
£75; German, §100; French, $100; Belgian, $100; Cans-
dian, $50.

Copies of Patents,—TPersons desiring any patent
fesued from 1856 to November 26, 1857, ean be supplled
with official copics st reasonable cost, the price de-
pending upon the extent of drawings and lengih of
specifications.

Any patent issned since November £7, 1867, at which
time the Patent Ofice commenced printing the draw-
ings and epecifications, may be had by remitting to
this= office §L.

A copy of the claims of any patent issued since 15
will be furnished for 81.

When ordering coples, please to remit for the samo
as above, and state name of patentee, title of inven-
‘tion, and date of patent.

A pamphlet, containing full directions for obtaining
United States patents sent fret. A handsomely bound
Reference Book, gilt edges, contains 140 pages sud
many engravings and tables important to every pat-
enteo and mechanie, and is a useful hand book of refer-
ence for everybody.  Price $5cents, mailed free.

Address
MUNN & CO.. '
Publishers SCIENTIFIC AMERICAN,
37 Park Row, New York.
WBRANCB OFFICE—Corner of F and h Strets,

gton, D, C.
NHE * Rclentific American® is with CHAS.
ENEU JOHNSON & C0,'S Tenth and Lom-
Sts,, and 59 Gold St., New York.

i




