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NEW MERIDIAN CIRCLE.

Although telescopes of great size haye for some time been
manufactured in this country, all large observatory Instru.
wents of precision have heretofore been imported from
Burope, Three years ago the firm of Fauth & Co., of Wash.
fngton, D. ., was established and commenced the manufac-
ture of largo instruments of procision, and such was their
success that they now stand In the front rank of their pro.
fesslon,  Our engraving llustrates the large meridian cirele
made by this firm for Princeton College. A glance at it will
show the instrument is very compact and solid; the conven:
fence of the observer has been studiously considered, with-
out interfering with the accuracy of the instrument.

The principal feature of this instrument lies, of course, in
the acourscy of its graduated circles, which bave a dinmeter
of 25 inches.  They are divided tnto &
minute spaces, and are read off by
moeans of four micrometer microscopes,
which instead of being fixed to the
pier, can be moved any desired angu-
Iar distance.  This s especially useful
in examimng the graduation. The
instrument throughout has the latest
improvements.  Objective and eye
picces can be interchanged; the bright
field illumination can be changed in-
stantly into the dark field with bright
wires, the level, which indicates se-
conds of are, can be read by means of a
mirror, The piers upon whieh the te-
lescope rests are cast hollow, in one
picce, and the counterpoises ure ar-
ranged within, as shown in the en-
graving. In use, however, the piers
are covered with mahogany and lined
with felt to prevent sudden changes of
tempernture affecting the Instrument.
For the purpose of reversing the tele-
SCOpe o reversing apparatus running on
o railway is provided, which is not
shown fu cut, and it takes less than a
minute to reverse the ponderous instru-
ment, nudit can be done with perfect

ense.

We intend in coming issues to illus-
trate other instruments of precision
mude by the same firm.,  Messrs,
Fauth & Co. manufacture all the in-
struments used by the United States
Const and Geodetic Survey. Among
other matters of interest we expeet to
furnish our readers with a description
of the gradunting engine on which the
cireles of these instruments are divided

with such marvelous accurac )
—_— e -
To Attaln Long Life,

He who strives after o long and plea-
sant term of life must seek to attain
continual equanimity, and earcfully
to avoid everything which too violent-
Iy taxea his feelings.  Nothivg more
quickly consumes the vigor of life
than the violenee of the emotions of the
mind. We know that anxiely and
care can destroy the healthiest body:
we know that fright and fear, yes,
excess of joy, become They
who are naturally cool and of a quiet

upon

deadly,

turn of mind, whom npothing
can make too powerful an fmpression,

to be excited either by

who are not
Ereat sorrow or great joy, have
the best chance of living long and happy after their manner
Preserve, therefore, counsels The |
Sanitarian, a composure of mind which no happiness, no |
mfortune,
violently;

strongly.

under all elrenmstances

much disturh Love

hate nothing too pas

can too nothing too

lonately; fear nothing too
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American Institute Exhibition,

For forty-cight years the American Institute of New York
has opened its doors and invited American inventors and
manufacturers to exhibit their productions, and again this
year it renews its invitation to all.  To such as wish to reach
the capitalist and consumer, they must admit that New Y
is the place
ent, by mail or otherwise

wont |

ork | as being no less than 181 foet
For details apply to the Genernl Superintend. | are produced is not

Huxley on Industrial Education.

If & lad in an elementary school showed signs of specigl
capacity, I would try to provide him with the means of con
tinuing his education after his daily working life had begun,
If in the evening classes ho developed special capabilities in
the direction of science or of drawing, I would try to secure
him an apprenticesbip to some trade in which those powers
would have applicability. Or, if he chose to hecome a
tencher, he should have the chance of =0 doing, Finally, to
the Ind of genius, the one In a million, I would make necessi
blo the highest and most complete training the country could
afford. Whatever that might cost, depend upon it the in
vestment would be a good one. I weigh my words when |
say that, if the nation could purchase s potential Watt or
Davy or Faraday, at the cost of o hundred thousand pounds

Dephosphorizing Plig Iron- Utilization of
Phosphorus,

Professor Wedding, in a paper contributed 1o a German
publication, gives some data on the practical working of
Krupp's, or rather Narjes', process for dephosphorizing pig
iron, The originator of the process is Mr. Narjes, an engi-
neer connected with Herr Krupp's works at Essen, who, on
the 16th and 17th of March, 1877, worked the first heat on &
large scale, four tons of pig, holding 0°7 per cent of phos-
phorus, being reduced to metal running 0°134 per cent, while
the percentage of carbon sank only from 3710 to 3'03 per
cent, A patent was applied for and granted on the 24 of
July, while Bell's provisional specification was drawn up on
the 11th of April.

Nurjes’ process consists in dephosphoriziog and refining
the pig without affecting the carbon
percentage materially, by oxides of
iron and manganese partly used as fet-
tling and partly by additions. The
practice at Essen is said to be simple;
the pig is melted in a 13 foot cupola
with coke in one hour and a balf, and
then tapped into a furnace similar to
the Pernot, heated by the regenerative
system. The flat hearth is covered
with a layer of almost one foot of
iron melted at a very high temperature.
Before every heat from 1,500 to 1,700
Ib. of ore, also heated until sintered,
areadded. Another point which has
not yet been settled is whether it will
be possible, by adding a silicious pig,
to fit the refined metal for the Besse-
mer process, for which, as at present
constituted, it is not suitable, as the
dephosphorizing process eliminates the
silicon simultaneously,

Apropos to the above, the Boston
Journal of Commerce adds that Mr
Sidney G. Thomas, one of the inven-
tors of another famous dephosphoriz-
ing process, not content with having
rendered phosphorus—that dreaded im-
purity of iron and steel—harmless, has
gone one step further, and proposes
the utilization of the phosphorus which
in hia process is, as it were, concen-
trated in the slag. He roasts the cin-
der obtained in blowing pig with si-
multaneous additions of lime and oxide
of iron, in a reverbemtory furnace, in
order Lo convert the protoxides of iron
and manganese into insoluble perox-
ides.  After calcination the slag is
ground fine, and is treated with cold
hydrochloric or sulphuric acid, diluted,
or with a cold solution of sulphurous
acid, which dissolves the phosphorie
acid.  With the latter solvent the phos-
phate will be almost at once precipi-
tated on heating, while the sulphurous
acid, which is driven off, may be re-
covered by condensation. The solu
tion in hydrochloric or sulphuric acid
may be completely evaporated, form
ing a concentrated product which,

FAUTH & C0'S MERIDIAN CIRCLE

down, he would be dirt ches np at the money. It is a mere
commonplace and every day piece of knowledge that what |
[ these three men did has produced untold millions of wealth in |

| the narrowest economical sense of the word. —7%
| tarian,

T —
Photographle Patterns.
One of the silk manufacturing firms of Lyons, France. ar
{ Introducing the production of photographic impressions on
[stuffs, They sent to a recent meeting of the Photo graphic
Society several pieces of silk with a variety of photographie
pietures printed thereon, including, among others. a num-
ber of large medallions representing pictures of the old mas-
ters. ‘Thelength of the specimens thus exhibited is stated
The process by which they
given, but it Is belleved, says the Com
mercial Bulletin, that the prints are wade with salts of silver.

when the former acid has been used,
contains chloride of lime, These, or
any other methods practiced for the
manufacture of phosphates, may be
[ made use of. As few have an idea of the enormous quanti-
ties of phosphorus which are annually wasted in the ma-
nufacture of iron, it may be interesting to cite the fuet that

Sani- 1”,, phosphorus contained in the iron produced In the Clove-
| land district of England nlone amonnts to 80,000 tons,

The
recovery of phosphorus is not a novel idea, but it is possible
that the concentration of phosphoric acid in the slag (7 to
15 per cent) may render it practically attainable.
e ——
Carbon Photo Printing.

Mr. F. Gutekunst, 712 Arch street, Philadelphia, has or
ganized a complete establishment for the printing of photo-
graphs by the carbon process, that is, in printer's Ink that
never fades. ' We have recelved some specimens of the work
done, which are unsurpassed for excellence and reflect
credit on the printer.  For book illustration and portralture
this method of printing yields the finest resulis,
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In another column wo reprint n remarkably suggestive ar-
ticle from the London Hagincer on the mysterious in boiler
explosions,

In spite of conviction of the great majority of boiler in- |
spectors, that boilors explode from inheront defeets, wan~
ness, or gross misuwge, our learnsd and practical contem-
porary deems it boyond question that there is yet an element

of mystery attending some of the catastrophes of the sort.

~ | Whileninety-nine in evory hundred explosions may be clearly !

traceable to faults in material or construction, defects due to

» ago or abuse, ignorance, carclessness, or neglect in manage

ment, or some other preventable cause, the Engineer be-
llcvm. and i not alone in behieving, that in the hundredth
"ense the boiler wny suddenly fly to pleces in the absence of
all known conditions tonding thereto,

The strength or wenkness of this position hinges on the
circumstance that when a new and strong boiler explodes
**mysteriously ' It is rarely possible to determine what the
immediately antecedont conditions were.  The engineer in
attendance is usually killed; and there is no means of telling
exnctly what was tho condition of the boiler, or what was
going on in it, the moment before the explosion oceurred. |
The recklessness, ignorance, or misconduct of the engineer |

nssume his fault in all cases, us the only alternative to inde-
terminable conditions.

In the Coltness case referred to, for example, *“ when six
boilers out of ten flew away at once like a covey of birds,”
the boilers are described as strong enough to stand a pressure
of 300 pounds, and it Is not casy to see how such a pressure
of steam could have been produced through any fault of the |

€ | engineer or otherwise,

In a recent attempt to explain why boilers explode a Phil-
adelphina paper says:

explosion it would probably be found, in nine cases out of |
ten, that the engineer in charge had permitted the water to
get below the flues, and that, upon ascertaining the fact, he
had, in his fright, turned cold water in upon the hot iron.
No boiler that was ever made can withstand the tremendous
pressure applied by the sudden conversion of a large volume
of water into steam, and the reason why it cannot may easily
be comprehended when it is remembered that one cubie foot
of water will make seventeen hundred cubic feet of steam.”
This theory is, and has been, widely accepted; and is a
very plausible one for throwing the blame on the dead, who |
cannot contradict the charge, The circumstance, however, |

“If we could get down to the bottom facts of every boiler |

but the morbid polson must be

strict quarantine Iy always

sanitary conditions favor it;
imported in ships and fomites. A
officient in preventing the disseminution of the disonse. Iy
is not contagions.
for defined, but is assumed to be o specilic polson, distine
from all other fover poisons. It js
the system it acts primarily in two
| the blood and by inflaming the
| tends to impair the eliminating of the Kidneys,
The evidence upon which these conclusions are founded,
with much exact and timely information as to the chamoter
and behavior of the disease, and the offecis of different
modes of trestment, will be found in Dr, BUllE's lecture, re-

Its essentinl cause bins never beon isolgted

spresd by ionfection, In
by dis mh"l’nlll’l!
secondarily, i

WaVS:
stomach;

function

| ported Hpuciully for the SurrLeMEN®.
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A NEW KET‘HOD OF LOCATING LIGHTNING RODS,
The Brockton (Mass.) Weekly Gasetle containg n long ne-
count of a so-called wonderful discovery which has been
made by Messrs, George S, and A. R. Prescott, of Mervimae,
Mass, These gentlemen have nscertained that *“lightning
never strikes the earth exeept in localities directly over what
may perhaps be best deseribed as electrienl currents on or
below its surface, with which currents the electrienl dis.
charge invariably communicates, This has been determined

may have brought ubout the disaster; but it is not safe to { by & multitude of tests made in localities widely separated.

| It follows, therefore, that in places where these currents are
not found to exist, no danger nced be apprehended, us in up.
ward of four thousand instances, where tests have been
mmlc during the past three years, no record can be found of
'any exception to this universal rule.”

This is certainly a wonderful discovery and merits eareful
attention, The subject is in the domain of science, and it
can be reasonably presumed that the Messrs, Prescott have

| some knowledge of electricity, especially of carth currents,
{since their work is claimed to be in the detection of such

currents, Moreover, these gentlemen must have made use
of scientific methods, which past experience has shown (o

| be indispensable; or they must have created a new method

which rests on a scientific basis and is not dependent upon
the freaks of the observer.

On careful inquiry we have ascertained that the Messrs,
Prescott lay no claim to a knowledge of science. They nre
farmers, and have gained their knowledge of agricultural
operations from actual practice in this pursuit, and not from
mere theories. Whatever success they have oblained in
farmivg has been due to the expericnce which has been
bhanded down to them and by a lifetime of labor in their
chosen pursuit.  Without any knowledge whatever of olec-

that to convert the cubic foot of water into steam would use | tricity, they bave suddenly made a discovery which puis to
up the spare heat of something over a quarter of a ton of red | the blush the labors of scientific men in meteorology; have
hot iron, makes the sudden conversion of a large volume of  curbed, so to speak, the thunderbolts of Jove; have within

1 | water into steam, in any ordinary boiler, altogether doubt- their reach an immense fortune; and, more than all, have
1 ful.  Asthe Engineer pertinently remarks, it has never yet demonstrated that honest ignorance can discover what skilled

been shown how enough red hot iron could be presentin any education has overlooked. Their method also has never

' boiler to cause a development of steam with which the safety . been employed or even thought of by scientific men. We

valves could not deal.

The electrical theory of explosion, the theory that under
certain unknown conditions the decomposition and recompo-
sition of water may take place explosively, and similar
guesses, are equally unsatisfactory when brought to eritical
test of fact and experiments. The circumstance that many

shall first describe it in practical operation, and then devote
a few words to its theory. Having cut a forked stick from
a tree—any kind of wood will answer, although the dis-
coverers prefer a forked stick from an apple tree, an elm, or
a hazel—the two forks are grasped firmly with both hands,
leaving the portion above the fork projecting skyward and

explosions take place just when an engine is started suggests not earthward. With the stick held in this munner, and
the possibility that the sudden reduction of pressure my'with a look which may be described as sublunar, the oper-
cause a part of the water to flash into steam; and it is sup- ator walks over the ground to and fro, here a little and
posed that somehow, by some physical law not yet discov- ‘there a little, until he perceives that the projecting part of
ered, the flashing process may be self-continuing in spite of the stick begins to point downward. Then he stops and an-
the restoration of the pressure. This, however, is sheer nounces that there is an carth current beneath him. He
“P% | hypothesis, and involves conditions as mysterious as the does not know what an earth current is, nor how it usually
mystery to be explained. And after all, what is wanted at manifests itself, nor what tests are usually employed, nor

* | this time is not a plausible explanation of an unavoidable dis- does he need to know, for the green apple tree stick decides

aster, but a critical investigation of the behavior of water the point. He must not, however, wear rubber boots;
and steam under all conceivable conditions likely to obtain in leather boots are preferable. In this way four thousand
boilers.  As soon as investigation has determined .bsolnlely tests have been made and repeated; sometimes with a green
all the circumstances under which water explodes, the in- apple stick, sometimes with an elm stick. Changing the
ventor will lose no time in farnishing a boiler which will not 'clm'lcur of the stick, however, appeared to make no dif-

explode under intelligent management. Thanks to what has
already been determined the range of mystery in boiler ex-
plosions has been narrowed, numerically speaking, to & frac-
tional percentage. To remove the remaining mystery is a
task that may well engage any ambitious student of physics,
who wishes to gain an honorable fame by benefiting his
kind.

STILLE ON YELLOW FEVER.
At this time, when public atiention is g0 forcibly drawn
to the plague that prevails at Memphis and Havana, and
threatons every commercial eity of the country, our readers
cannot fail to be ioterested in the eritical review of the
natural and elinical history of yellow fever, by Dr. Alfred
Stillg, in the current lssue of the SCIENTIFIO AMERIOAR Sup-
PLEMENT,
There is probably no man living whose competence to dis-
cuss the subject Ismore widely recognized; and now that the
newspapers are so full of speculation and error in respect to
the origin and propagation of the disease, the profession as
woll ns the public will be glad to know from him what ho
holds to be positively known about it,

elsowhere, however favoruble the conditions may have been
for its mapld extension when once introduced. A high tem-

BOTRICITY AND MAGNETINM. Do Y agnetlo
.&. By COUNT DU MONCEL. A wonder u’l‘l‘n&lﬁmt:;:u o

Dr, Btillé traces the orlgin of yellow fever to the West ]
Indies. There it wos first discovered; and from West India -
ports It hias, In all instances, spread. Tt has never originated |

ference. Furtber experiments, however, are needed to clearly
establish this point.

When the stick points to the ground it is clear evidence
that u lightning rod must be led to this point. 1f no earth.
currents are found by this method, the house in this local-
ity is pronounced to be safe, and does not need lightning
rods. mmmm.wmwm

“lightning rod man ™ is wplw I th
thelr native town, Nuﬂ::;o. and thelr

perature is essentinl o its propagation; salt water and un-
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book will also be found a long account
of a forked stick, which use is there called Bl
‘tontam, from the name of an- agricultural laborer who had
! cess in its use, It is evident that sgriculture is
assert itself in the cognite field of clectrieity and
‘maguoetism.  An account of the forked stick can also be
found in Dr. Hutton's Mathematical Recreations, which
18 0 teanslation with additions of Montuelw’s improvement
of Ozanam’s Recreations,  An account of the virtues of the
forked stick can also be found in Dr, Herbert Mayo’s “On
Truths contained in Popular Superstitions”  Letter
. (London, 8 ed., 1851). It may interest Mr. Pres-
(t to know that his forked stick has various names. It
Tas been called divining rod, virgula divina, baculus divina-
torious, baquette divinatoire, and the wonders accomplished
by its nse have been testified to by thousands of people for
more than a century. If My, Prescott is a reader of fiction,
he will also find an account of Douster Swivel's use of the
forked stick in Walter Scott’s novel ““ The Antiquary.”

It is said by Mr. Prescott’s belicvers that if he did not use
such an absurdly simple contrivance as a forked stick he
would have more followers and make a greater fortune,  In-
deed, it has been proposed that he should get up a compli-
cated contrivance with a maze of wheels and electro-mag-
nets, which should have nothing, however, to do with his
method; but walking forth in boots (leather), with the stick
and the machine, he should attribute the discoveries to the

4 machine. Pessimists claim that he would then be in entire
p sympathy with the age,
2 Briefly let us sum up the claims of the Prescotts. We
. shall put the clnims against the evidence in the following
i table:

CLATMS,

A forked stick in the hands
of a sensitive person Is u
gelentifie instrument eapable
of detecting earth currents,

Mr. Prescott belongs to the
class called “* sick sensitives.”

Earth currents have a de-
terminste direction, ahd up-
der the action of thunder-
storms will always take the
same direction.

The electric discharge seeks
to unite itself with earth cur-
rents,

EVIDENCE,

No evidence has ever heen
submitted to men eapable of
judgment on this point. The
belief is supported only by
invalids, and is an evidence
of invalidism.

No medical school of any

mimtiﬁt Anterican,

in discovering lodes of precious metuls, and it is one of the
strangest facts in human hstory that mankind hag stub-
bornly refused to discover precious metals by the use of
|such o gimple means, and have forcod themselves into
what may be called complicated and theoretical sclentific
methods,

LABOR AT HOME AND ABROAD,

The reports of American Consuls in lurope, with respect
1o the conditions of trade in their several districts, have in
many instances been laid before the renders of this paper, It
will be no news to them, accordingly, to be told that the
average condition of industrial communitics abroad is far
below that which has obtained here, even in the worst of
times, The effect of these reportsis naturally intensified
when they are massed together, with the evidence on which
they were based, as they have been in a volume just issued
by the Department of State, Covering, asthey do, all phases
of the labor question in FEurope, these reports furnish
a telling picture of the condition of the working people of
Europe—theircontinued struggle with adverse circumstances
—as compared with the condition of the working people of
the United States, and show, as perhaps no single volume
has ever done before, the difference between labor disfran-
chised, degraded, and hopeless, and labor free, honorable,
thriving, and an equal sharer in political power.

The following deductions are said by the department to be
clearly proved by the reports:

1. That wages in the United States are double those of
Belgium, Denmark, France, and England, three times those
of Germany, Italy, and Spain, and four times those of the
Netherlands,

2. That the prices of the necessaries of life are lower in
the United States than in Europe, and that the laborer in the
United States, were he satisfied with the scanty and miserable
fare upon which the European laborer must live, can pur-
‘chase like food for less money than it can be purchased for
in Europe.

3. That the French working people, with far less wages,
are happier than the working people of Great Britain, who
receive the highest wages in Europe, on account of the
steadiness and the economical habits of the former, and the
strikes, drinking habits, and consequent recklessness of the
latter.

4. That more misery results from strikes, drinking, social-
ism, and communism in England and Germany than from all
other causes combined, hard times included.

DRAGON FLIES,

“‘Dragon flies,” *“ mosquito hawks,”  devil's darning
needles "—these are some of the common names for certain
well known neuropterous insects of the fumily Libellulid,
They are commonly seen skimming in swift flight over the
surfaces of ponds and other bodies of still water. The head

standing believes in the pow-
ers of the “sick sensitives ”
to discover occult phenome-
na. No master of his pro-
fession believes in such pow
€ers.

Earth currents do not have |
a determinate direction, and |
the influence of a thunder-
storm does not determine
their direction.

No evidence. This can
only be determined by elec-

cott and his friends are in-
capable of making, from utter
ignorance of the subject of

electricity.

. The above is our statement of the case, and it is only jus- |
tice to Mr. Prescott and his followers to state his case in the |
same manoer, with a few comments, which can be taken or

rejected.
CLATMS.

Four thousand test cases,
more or less,

The testimony of innumer-
able people, including teach
ers in high schools, civil en-
gineers, and prominent busi-
ness men of high standing
and respectability. They
have seen with . their own
eyes. They bave been con
vinced beyond sll doubt,

Mr. Prescott has eminently
the air of an honest man.
He lins been known man and
boy by his neighbors for
many years.

EVIDENCE.

Tests made of twigs from
three or more kinds of trees,
all taken from different locali-
ties, and cut by unprejudiced
observers.

had great weight in deciding
upon scientific matters, It is
reasonable to suppose that if
a bank president or cashier
maintaing his good standing
in the community, his judg-

one to which he has paid no
attention, is of value, Civil
engineers and teachers can be
summoned as experts in mat
ters of scientific evidence.
Honest looking men have
never deluded themselves or
deluded their neighbors,

In conclusion, the use of the forked stick is recommended

(o mining speculastors and prospectors

Thoussuds of re-

trical tests, which Mr. Pres- |

Respectability has always |

ment on any subject, even on |

| great natural workshop, the bowels of the Bt, Gothard, ho

and thorax are greatly enlarged—the eyes entirely covering
| the sides of the former—and the hind body is very long and
slender, terminating in the male with a pair of clasps for
seizing the female. The two palrs of wings are nearly equal
in size, transparent, and finely netted, and in many species
| clouded with broad bands of brown, blue, or crimson. The
flies attach their eggs to the submerged leaves of aquatic
| plants or drop them carelessly upon the surface of the water,
The larvie are aquatic, living at the bottom of the pool or
stream they inhabit, and breathing by means of trackes situ-
ated in the tail. They are further characterized by what is
| known as a ‘*mask,” which is an elbowed extension of the
| labiwm or under lip, and is armed at the extremity with two
| sharp hooks for seizing and holding the prey, When not in
| use this apparatus is folded up over the lower part of the
| face, but to grasp a victim may be suddenly thrust forward,
Tlum dragon tly larvae feed upon young mosquitoes or
‘wrigglers "
| young of May flics (Ephemerida, They nre active and pre
dacious in the pupa as well us in the larva and perfect states.
When about to change into a fly the pupa loaves the water
and crawls upon some plant or other object above the sur-
face of tho water, After clinging there a short time a reut
appears on the top of the thorax, through which the fly
| emerges,—Prof. O, V. Riley.
————t -
Louls Favre,

———

The news of the death of Mr. Louls Favre, the contractor
of the Great Tunnel of the St. Gothard, spread through the
city of Geneva on Saturday, July 19, calling forth, says the
Swiss Times, universal expression of sy mpathy and r.r;,:n-l.
Louis Favre was a man of more than ordinary merit.  He |
commenced life 0 a day laborer and won his way up to the |
front rank by sheer force of will and honest industry,  This |

name will be handed down to posterity in connection with |

the great enterprise of his life,
spenk of him with more pride

and his descendants may
ns Favee du Gothard than if
he had been born to one of thethousand titles o a de or 0
eon. At the timo of his death ho had overcome the groat
obstacles to the success of his glgantic undertaking, and it is
no secret that these obstacles camo rather from men than
from nature. He falls, as foll Sommelier of the Mont Conis,
after years of persistent and weary warfure at the moment
| when his labors were (o be crowned with honor, righes, and
[ the calm enjoyment of 4 world-wide reputation which all
men love so well

To those who had the good fortune to meet him in his
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leaves a remembrance of a lion hearted man, endowed with all
the chiarm which comes from strong will tempered by rich
experience nnd o buoyancy of spirits which nothing could
Tepress,

R —
LA o

THE AMERICAN ONION-SMUT IN FRANCE,

According to M. Max, Cornu, in a note recently presented
to the French Academy, the onions are being attacked in
the vicinity of Paris by a fungus which ills the interior of
the bulb-seales and the base of the leaves with a black pow-
der, A longitudinal section of the bulbs attacked (which
belong to the early varicty of the white onion and the onion
of Nancy) shows that the black dust occupies the entire
substance of the scales or of the leaves. The presence of the
parasite, in addition to the deeay which it produces, greatly
modifies and alters the normally white appearance of the
onions, The bluck dust, examined with the microscope, is
seen to be composed solely of an enormons quantity of
spores; and these spores age charncteristic of a genus of usti-
laginew, which was first called polycystis by Leveillé, and
afterwards urocystis by Robenhorst.

The particular species under consideration is new, not
only to France, but to Europe, and is not mentioned in the
works of Tulasne. Dr. Farlow, of Harvard College, in his
report on the diseases of onions, first called attention to it,
and deseribed it as new under the name of urocystis cepulse.
It is only in recent years that the fungus bas made its ap-
pearance in America, its ravages for a dozen years past hav-
ing been confined to the Statesof Connecticut and Massachu-
setts, where the culture of onions forms an important branch
of agriculture, Here it has produced a damage amounting
to many thousands of dollars a year. At the date of Dr.
Farlow’s report the disease was as yet unknown in New
York. Dr. Farlow thinks that the fungus has come from
some of our wild species of onions. Mixing the seeds with
lime or special treatments of the soil have no effect, and it
appears that it is necessary to wait four years before com-
mencing onion culture in the same soil again. “It is not
the first time,” says M. Cornu, ““that a new infection has
come to us from America. Without citing the phylloxera
and dorysphora, insects equally to be feared, I'may mention
the oidium of the vine, and puccinia malvacearum, the latter
of which T first noticed the presence of in Europe.”

We are willing to father the potato-bug, the phylloxera,
and, perhaps, the onion-smut, since it was first detected here:
but the so-called * oidium ™ of the vine oceurs here, not on
native vines, but on those of European species raised in hot-
houses. As for the mallows-brand (puccinia malvacearum),
no American mycologist has as yet reported its presence
among us; we have seen specimens from Africa, however.

e

NORDENSKJOLD'S EXPEDITION,

The fact was announced not long since that Professor
Nordenskjold’s expedition bad survived the winter, ice
bound near East Cape, Siberia, and that the explorer hoped
soon to be able to proceed to Behring Strait, about 400
geographical miles from the Vega's winter quarters.
Dispatches from Stockholm and Berlin, August § and 4,
state that the Vega had got clear of ice and passed the strait;
but no information is given of the route through which the
alleged intelligence cume. On the other hand, the Alasks
Fur Company at San Francisco strongly doubt the truth of
the report.  Their advices from the neighborhood of Behr-
ing Strait were to the effect that the season had been VeTy
late on the Asiatic side, and that strong east winds bad pre-

valled, piling up the ice so as to make the possible passage of
the Vega very doubtful,

s -—
Activity In thoe Iron Trade,
Though it is now midsummer, usually a dull season in the
iron trude, the demand for iron is great and prices are tend-
ing upward. The intelligent secretary of the Iron and Steel

and other aquatic Insects, particularly the "\wx ‘iation of the United States predicts that the product
‘ this year will be the largest the country has known, Healso

| believes that the activity which prevails to-day in all branches
of the iron and steel trade will continue for at least a year to
come.  Nearly all the favorably situsted rolling mills are in
operation, and numbers of these mills, as well as furnaces
and steel works, have orders abead for several months. The
truth ix the iron industry has been so long under & cloud that
the nctual ned of iron throughout the country is enormous.

Sm— A —

Maxy persons are puzzled to understand what the terms
" fonrpenny,” *sixpenny,” and ‘“tenpenny * mean as ap-
pliecd to pails.  * Fourpenny ” means four pounds to the

thousand nails, or *‘sixpenny ” means six pounds to the
thousand, and o on. It is an old English term, and meant
[t first * ten pound ” bails (the thousand being understood),
| but the old English clipped it to ** tenpun,” and from that
it de sgenerated until *“ penny ™ was substituted for “pounds.™
When a thousand nails weigh less than one pound they are

culled tacks, brads, ete., and are reckoned by ounces,
s SR

The Papor Makers' Assoclation,

The second annual convention of the Paper Makers' Asso
ciation of America assembled at the Grand Union Hotel, Sara-
toga, N. Y., July 80 About forty manufacturers were pres.
ent. Wclllngmn Smith, of Lev, Mass , presided. He said that
althoagh prices were lower than last year the trade was In
better condition, there being an increased demand; that n
year ago the trade was in the lowest condition over known,

bt now the mills throughout the country were running on
full time,
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Thus each consumer pays for what he uses, and

THE HOLLY SYSTEM OF STEAM HEATING. nected with steam heating by generating the steam at u;mk«-n off, : _ 5685

These are the days of large enterprises, when things are | central station, and supplying a lurge area with steam for | for no more. In this \\'.1;-"~ quitable dealing is maintained
done by wholessle, by & massing of Inbor and a concentra- | heating, for cooking, and for power, ”ll’l\‘llgll und.-rgm‘uml | I»:l }\'m-n the company and its (.m-um..‘ S
tion of capital Many of our dally wants are supplied not pipes, lhomu.;.:lll.\' Eac 00 et Tac sl e ‘Ir‘lwtl:h.'-l Ir l'h"'“"“l"” ml I}'! 'l"""’"' ‘ll '“l I_,rr. = 1 .Mf. lll; j‘ ’, lI :n;.’ i' tlllhl’l.'(.*

g n foints. st e RS y reguls s, i ge noteis ¢ grealer pe 0 € COOK sdone
by the simple, single-handed ways of our forefathers, but by | with expansion joints, steam meters, pressure regulaton 1 many large hote 1 ler par S stk e
:':;ir:tl:me::n:unriﬁ:: but the n;-|ur;.|u:
labor and lessens
expense. Our light
comes to us through
pipes in the streets;
the water used hy
the thousands of
families in any of
our large cities
comes from a sin-
gle source of sup-
ply; many of our
other needs are sup-
plied in a similar
way; and now, at
last, our dwellings
and places of busi-
ness, our churches
and public build-
ings, are to be heat-
ed from a common
center.

We have on one
or two former oc-
casions alladed to
the Holly system of
steam heating, con-
trolled by the Holly
Steam Combination
Company, of Lock-
port, N. Y., and
now we are able to

resent our readers
:ith engravings Fig. 1.—EXPANSION SERVICE BOX. of burning, and
representing  some ; 3 avoiding  extreme
of the details of the system. Heating by steam has been [and other apparatus necessary to the perfect working of the | heat in the room during warm westher. The steam made
practiced for years; but it has been accomplished by placing | system. | with one pound of coal will cook these articles in less time
the steam generator as near the radiators as possible. This| The first experimenton a grand scale was tried in Janu- | than it would take to start a good coal fire. The steam can
has demonstrated the desirability of stesm as a heating  ary, 1877, in the city of Lockporl. Three miles of und(-r-")e taken from the air valve of the radiator through a small
agent, and at the same time has proved its hygienic and | ground pipe were employed to thoroughly test the feasibili- | rubber hose, into the bottom of the central column of the
economic superiority over other methods of heating. The |ty of the project. It proved a complete success, and the |stove,
Holly system goes a step further and increases the mea- | company is now engaged in introducing the system into| In addition to the uses already enumerated the steam may
sure of economy and safety, and decreases the labor con- | several of the larger cities in this country. be used as a source of power. Stenm fire engines used in

In the pipesused in this system, an expansion
junction service box, Fig. 1, is placed at intervals of
100 to 200 feet. This provides for the free longitu-
dinal expansion and contraction of the mains, and
from this box the service pipes are carried under-
ground to the basement of buildings to be heated.
The service pipes, haviog an adjustable hood inside
the junction box, may be turned downward, thus
taking up the water of condensation as fast as it
accumulates, and carrying it forward to the regula-
tor valve inside the cellar walls, as shown in Fig. 2.
At this point, the water of condensation being at
the degree of heat due to 50 Ib. pressure to the
square inch, is wire drawn, and by this reduction of
pressure it is largely reconverted into steam, and is
carried on to the radiators, where it is again con-
densed. By this device it will be seen that although
60 b, pressure is carried in the malns, it may be re-
duced to one or two pounds in the building, and
therefore in a house two or three miles distant from
the boiler there will be precisely the same result as
in a buildiog only a few feet away. The consumer
living near the boiler house will have no advantage
over the copsumer living a mile xway, since ench
will ordinarily carry the same house pressurc—and
consequently at the same temperature,

This system admits of the use of all kinds of ra-
distors; but the new atmospheric mdistor invented
by Mr. Holly (shown in Fig. 8) is probably prefer.
able to anything else, as the intornal pressure aond
oxternal atmospheric pressure are equal, admitting
of the uso of thin sheet metal In their construction,
SBteam may be admitted to the mdintor so that it
will cover any proportion of its inner surface, and
being very thin, the same amount of surface will
give off more heat than the ordinary beavy oast
iron or wrought iron mdistors,

The distributing pipes are freed from water by a
#team trap (Fig. 4) invented by Mr. Holly. The
water resulting from condensation in the building is
delivered to an acenmulator, from which it muy ba
foroed by stenm pressure st nny time to o tank inthe
uttlo, to be distributed througl the house for gene
ml ouse as it may bo tequired, A vertioal seotion
of a dwelling, provided with this he ating appurn-
tus, is shown in Flg. 5, The supply pipe and exe
piansion Joint are soon under the widewalk.  The re
gulntor stunds in the basoment, and the radiators uro
shown in position on the severs) loors.

The stenm 1sed by onch consimer makes 1t own
record upon a strip of papor moved by the clock.
work of the meter (Fig. 2).  T'he penall denotes the
quantity of stewrmn usod, and the time of day at
Fig. 2-REGULATOR AND METER, which each vadiator In the house was put on or

is o0 expensive to
go into general use
A stove, made of
sheel copper, galva-
nized iron, or tin,
at a slight cost, is
used in conpection

with this system
The center opening
is nine inches, and
those around the
outside s=ix inches,

making seven open.
ing< in all. The
sentrnl steamer may

be quite long, ex.
tending downward,
with compartments,

S0 a8 10 cook SEve-
ral kKinds of vege-
tables at the same
time. There are re-
ceptacles for cook-
ing oysters, cus-
tard, tea, coflee.
puddings, etc., all
at the same time,
Cookingcan bedone
more quickly and
better than by a
woodl or coal stove,
and without danger
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“adjucent sew

vary light and portable, and one of the.
oxpense will be nvoided.
can ensily and cheaply be removed by
ts and sidewalks, where in large cities it

receptacle one by six feet, near the curbstone,
‘steam ¢oil at the bottom, will melt the snow as fast
vered therein the water will be conveyed to the
¢ Jixperiments show that the cost in fuel of
melting a ton of snow in this manner will not exceed five
‘conts, ;

The matter of steam supply for large districts is no longer
‘a question of experiment. Two or three years of actual test
‘have established this system as one of the institutions that
conduce to the comfort and safety of the masses; and wo
may expect at no distant day to see the inhabitants of our
cities and villages enjoying the comforts of an equable tem-
perature, a healthy atmosphere, and a safe and convenient
‘power for driving machinery either small or large.

- ==

European Rallway Speeds,

~ A paper has been published in Germany showing the dif-
ferent rates of velocity at which railway traing travel in
different countries. According to this table, the swiftest
runs are in Eogland, between London and Dover, London
and York, London and Hastings, where the avernge reaches
80 Kilos=H0 miles—an tour, In Belgium some trains
travel as fast a8 67 kilos—nearly 42 miles. The express
trains from Paris to Bordeaux, Orleans line, avernge 63
Kilos—3014 miles; the same speed is attained by the express
trains between Berlin and Cologne.  Between Bologna and
Brindisi the average maximum is 50 kilos —nearly 811
miles. The avernge Austrion express speed is from 40 to 48
kilos—25 to 80 miles. On the Moscow and St. Petersburg
line one travels at the rate of 48 kilos—nearly 27 miles—per
hour; the same speed is observed in Switzerland between
Geneva and Lausanne, and between Zurich and Romanshorn,
But on the other Swiss lines one must be content with a
slower pace. Thus from Zurich to Basel the highest speed
is 38 kilos, and between Basel and Berne, 34—nay, between
Soleure and Bergdorf the moderate gait of 25 kilos, or n
little more than 1524 miles an hour, is observed. There are
in Switzerland no purely ** through " trains.

Havang the Pest-Breeding Place.

Dr. Chaillg, chairman of the Havana Commission, has
lately written to the National Board of Health as follows:

As to the sanitary condition of Havana and of its harbor
it would be difficult to devise conditions more favorable to
propazate disease.  Built upon o thin layer
of earth which covers extremely porous coral
rocks, this foundation is deeply saturated
with the excrements of many thousands of
human beings and of animals, continuously
deposited throughout a long series of years.
Nothing can be worse or more offensive than
the privy system of Havana,  Associated
with the evil hygienic conditions of the city
the harbor is, if possible, in even fouler con-
dition.

This barbor, about one mile long, two thirds
of a mile wide, and some thirty feet deep in
the deepest places, hasa difference between
its minimum low and its maximum high tide
of less than two feet: and into this almost
stagnant pond is daily poured the sewnge of
the city, the offal of the slaughter houses,
and the refuse from at least two large hospi-
tals habitually infected with yellow fever and
located on the very edge of the harbor. The
feecal odor from this harbor is often distinetly
perceptible. 2

Among other things done, at the suggestion
of Dr. Daniel M. Burgess, of Havana, to
whom I owe much, I have inspected the hal
Inst sold to and transported by ships from this
port. Repeatedly has the ballast from this
port been accused of causing outbrenks of
yellow fever in ports of the United States,
and as repeatedly has this been discredited,
I have no hesitation in asserting, us the re.
sult of personal examination, that if there be
unything whatever which can serve as fomites
1o transport yellow fever poison, the bal-
last from this port appears to be cminently
fitted for this purpose. In my opinion, the
Nutional Board of Health should at once
adopt such mensures as may be needful to pro-
tect our ports agaiust the dangerous risks they
are subjected to by all ballast from this port.

T—— & G -
New Uwso for Coconnut Milk.

Dr. George M. Sternberg, Secretary of the
Nutionsl Health Commission, now at Hava
na, says:

I find that the air of our luboratory is load
ed by minute spherieal organisms, and con
tains bacterin not distinguishuble from Jact
rivm termo. 1 have mude some experiments
for testing apparntus designed for the purpose
of keeping putrible Huids germ proof, using
for my test the Jiquor from the Juterior of ;.;1

q no boller, and may [

Scientific Amevican,

unripe coconnut,  This liquor possesses properties which
will, T believe, mnke it of great value, . . . Itis trans-
|pmmt w4 water when the nut Is not too ripe, is contained in
" germeproof recoptaclo (the coconnut), and when exposed to
the uir, bacterla und other organisms develop with astonish-
ing rapldity.  Tnmy fiest exporiment two portions from the

Fig. 4.-STEAM TRAP.,

 same nut were placed in small beakers, one exposed to the
air and the other protected by the glass cover and bell jar
(Lister's apparatus), with previous precaution of heating ap-
paratus to 3200,  The following morning the portion exposed
to the air was milky in appearance and loaded with bacteria
large and small, and had upon its surface a pellicle contain-
ing the cells of some fungus; the portion under the bell jar
was clear as water, T have succeeded in keeping this liquor
in quantity for three days in a Florence flask, made germ
proof by heating to 820° Fah., and provided with a cotton
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germ filter. I have made several good negatives of bacteria
developed in cocoanut liquor for the purposc of testing my
lenses and apparatus. T propose to continue the experiments
commenced during the ensuing week,

Hollway's Metallurgieal Process,

The Council of the Socicty of Arts, London, in their
annual report, state that, looking at the charncter of all the
papers brought before the Society during the year, the Coun-
cil feels that they will compare favorably with those of any
previous session. It would take too long to discuss the re-
spective merits of all the papers which have been read sinee
Christmas, they were all of considerable value; but amorfgst
them are some deserving special mention, and in Mr, Holl-
way's paper on ‘“ A New Process in Metallurgy” were em-
bodied the results of some of the most important experi-
ments which have recently been made in that science. Mr.
Hollway proposes to reduce metallic sulphides by using the
ore itself as the chief fuel for the reduction. This is done
by foreing a current of air through the molten sulphides,
At first the combustion is started by using coke, but after-
wards it is found that sufficient heat is generated by the oxi-
dation of the sulphides, without any further addition of car-
bon. The process has not yet passed beyond the experi-
mental stage, but should it proyve a commercial success, it
will effect a most important economy in one of the largest
industries in this kingdom. So great was the interest
aroused by Mr. Hollway’s paper, that it became necessary to
devote a second evening to its discussion; on both occasions
the room was crowded, and the discussion was of an im-
portant and influential character, the opinions expressed be-
ing almost uniformly favorable. Of all the papers read be-
fore the Society during the year, Mr. Hollway’s is the one the
Council consider the most remarkable and the most impor-
tant. Should the protess at all carry out the expectations
of its inventor—and he is supported by some of our leading
chemists—it will add one more to the many great inventions
which it has been the constant aim of this Society to intro-
duce to the world.

Gelatine,
Gelatine, it is said, has a peculiar action on gum; if gum
be added to gelatine, and the mixture sensitized with am-
moniacal potassium bichromate, the behavior of the latter
substance is very little altered by the addition of the former.
Its solubility in hot water is somewhat increased, and to
obtain the same degree of insolubility for the image as with
pure gelatine the exposure must be longer. Butif the mix-
ture be acidnlated with acetic acid, the film after exposure
and desiccation is less soluble than one consisting of chro-
mated gelatine only with acetic acid. Gum,
therefore, renders an acid solution of gelatine
less soluble, and the reason for this is believed
to be that glutin and arabic acid form a com-
pound solid only with difficulty Borax
thickens a gelatine solution, and the alkaline
reaction of the same substance tends to render
the chromated gelatine more insoluble. Cal-
cium nitrate gives to gum an enormous power
of adhesiveness.
— e ———————
N Gas Lighting Experiments. -
k’? Colonel Haywood, C E , the engineer to the
'

City Commissioners of Sewers, London, has
reported to them the results of an experiment

e
.

Fig. 5—INTERIOR ARRANGEMENT OF HEATING APPARATUS.

} now being made in a portion of Queen Victo-
i rin street, between Mansion House Station

4 and the Poultry, with new gas burners, by the
Gas Light and Coke Company, at their own
expense.

The experiments commenced on the 6th
i March. The new lamps are fitted with Suge’s
B London Argand * Governor"” burners, with
glass chimueys.  They are of two sizes—one
® consuming 22 cuble feet of gas per hour, the
Ly other 50 cubic feet.  The gas 1s consumed in
the smaller burners in two concentric columns
or rings of flame, and in the larger burnersin
three rings.  The burners are so arranged as
to be self-hghting when the gas is fully turned
on.  They are in lanterns of an improved de-
seription, the smaller in lanterns octagonal m
plan, and the larger in twelve-sided lanterns.
Both lanterns are larger than those ordinarily
used, and have the npper parts glazed with a
new Kind of white glass, which partly reflects
aud partly trunsmits the light, The lower
portions are glazed with ordinary clear glass.

Proper means are provided for ventilation
and preventing down dmughts. There are
40 of the smaller and 5 of the larger lamps,
and they supersedo 55 ordinary lamps. The
length of tho street lighted is 853 yards. The
burners consuming 29 feet of gus per hour
have an estimated illominating power of 80
candles, and thus 80 lamps are equal to 2,400
candles.  The 50 foot burners have a power
of 200 cundles, and five lamps are thus equal
t0 1,000 candles.  The ordinary lnmps tempo:
rarily superseded are equal to 770 candles, or
415 times less than the experimental lamps.
The cost of the 53 ordinary lamps superseded
Is £4 17, 6d, each per annum, or £208 2. Gk
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Inall. The cost of the smaller experimental lamps fs £10
1a. each per year, and of the larger £41 2. 04, or £777 2,
64 inall. The new system, therefore, is nearly threo times
more oostly than the old. ‘The general result, thercfore, Is
that the new system gives nearly 415 times as much light s
that in use, and costs about threo times as much.
1t should be added that the experiment s belng conducted
at the sole cost of the company.

T ————————

Correspondence,
| ———————————————
> An Invontion Called For,
T the Editor of the Sovent{fic American :

There is one invention which s very much needod by the
farmers of America, one which would add milliony to their
income, millions to the commerce of our country, and one
which, if it can be invented and successfully operated, will
make the inyventor a millionaire. It is some kind of a ma-
chine by which the loss in the wheat crop will be roduced
to, say, one fifth of the erop.

1 will give you an iden of the loss in the crop by stating
an experiment which 1 have tried this summer to test the
loss. A neighbor had a fleld of 85 acres near my houso,
which was judged to muke 10 to 20 bushels per acre.  When
fully ripe I selected one square yard, which 1 was sure was
loss than an average of the field, eat, dried, and rubbed it
out very carefully. It weighed 6 oz, Caleulating from that
datum, the field made 2,571 bushels, 'When the erop was cut
it was saved as clean as is usual, and was as cleanly thrashed
as any I ever saw; and yet he only got 1,050 bushels, which
shows a clear loss of 1,621 bushels; in other words, he saved
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| through 10 to 20 dogrees, Tho two ocourrences were sim |

ultancous, apparontly, for [ could doetect no difference in
the fnstant of thelr manifestation,  Indoed, so sure an indi
entor of the flnsh was tho galvanomoeter, that when T shut
mysell up in n dark room, signaling to sn observer of the
storm when the needlo moved, and roceiving from him a
signal when a flash of lightning occurred, our signals were
simultancous, The vext day it was ascortained that the
storm was twelve miles distant to the north; therefore, at
Toast five hundred squaro miles of the carth's surface had its

olectrical condition ehnnged atench fash of the lightning.

Avriun M, Maver.
South Orange, N. J,
L DL et

Swift's Comet of 1870,
To the Editor of the Seiont{fio American ;

It has been my pleasure to obtain several excellent obser-
vations of Dr. Swift's comot of 1879,

Observations b 7o been made with a Newtonian reflecting
telescope of & inches aperture and 80 inches focal length,
with B and O ordinary Huygheninn eyepicees, giving powers
of 40 and 60 dinmoters respectively,  One of the most inter-
esting observations wis made on the night of the 16th and
17th inst., when the comot was between three and four de-
grees to the left and slightly upward (at midoight) from Po-
laris or the Pole Star,  Although a faint, misty object it was
nevertheless quite conspicuous and unmistakable. For a
comet it boars magnifying well, as it was much more satis-
factorily seen with a power of 60 than 40 diameters. Later
in the evening Lapplied a ** solid ™ E eyepicee, giving a mag-
nifying power of 140 dianmeters. This eyepiece, owing to
the absence of reflections, which take place in the ordinary

about two fifths and lost three fifths of the crop.

I have never known more than one half of a crop saved |
even by the most careful management. It seems to me that
one fifth, or 500 bushels, in 2,500 would be a heavy loss, |
but when it is 1,500 in a crop of 2,500, it is unbearable.

I think if you will present this subject, through the Scr-
ENTIFIC AMERICAN, to the inventive geniuses of our country,
that some of them will probably invent machinery by which
this tremendous loss will be at least greatly reduced, It
may be proper to say that the wheat was cuat with cradles,
and cut very clean, the fleld thoroughly raked, and it was
thrashed by an A No. 1 steam thrasher. Will the farmers
who sce this try similar experiments next harvest and note
their losses? Yery respectfully,

F. W. Coxxon.

King George Co., Va., July 29, 1879.

[The foregoing is suggestive, to say the least; and we
should be glad to hear of further experiments to determine
the amount and the occasion of the discrepancy described. |
The loss of ripe grain by the depredation of birds, squirrels, |
rats, mice, and other vermin, is unquestionably considerable.
There is a further loss by wastage in the process of harvest- |
ing. especially when any portion of the crop is over-ripe,
due to tardy barvesting or to irregular ripening. But the
assertion that three fifths of an entire crop—the actual re- |
turns of which exceeded the farmer's expectation—should
be lost in harvesting, or that more than half our annual
wheat crops are regularly lost that way, is simply incredible. |
We fear—no, not that; we are glad to believe—that our cor- |
respondent has but added another illustration of the too |

negative eyepiece, gives an intensely dark field, the sky ap-
pearing an almost jot black, and under this power the nucleus
was quite bright and sparkling, although much of the outer,

: —
MISCELLANEOUS INVENTIONS,

Mr, Edwin N. Cowdery, of Knlnmuzoo, Mich., has Invent.
ed 0 windmill having its wheel and vane hung upon horizon.
| tal trunnions, §o that the wheel will be balaneed normally hy
the vane, and muy be swung to present the edge of the wheel
more or less to the wind.

A weighted arm s counected 1o
the vane-stafl 8o as to move with the staff and wheel, and
balunce the parts in whatever position they may be turned
by the wind.

A device for preventing saws when they are in motion
from deviating from their proper course, nnd therchy pro.
ducing boards of irregular thickness, has been patented
by Messra, 1. N. Kendall, of Buckingham, and R, Hall, of
Gatineau Mills, Quebec, Cannda,

An improved cigar-box has been patented by Mr. Charles
Heylmann, of Chicago, Ill.  This invention relates to an jm-
i proved construction of cigar-boxes, by which the cigars may
be more advantageously exhibited for retailing, and the
boxes arranged without any loss of space or inconveniones
in the show-case,

Mr. William H. Allen, of No. 18 West 11th Street, Now
J York city, has patented an improved automaltic grain weigher
| and register for weighing grain, flour, and other similar suly.
stances as they flow from a spout into a hopper or receiver,
The apparatus is so constructed as to deliver the substance
in exnct and uniform quantitics and accurately register the
quantity delivered. The invention consists in an arrange.
ment of an open bottomed suspended vessel having a piv-
’ oted partition and supported upon a scale beam of peculine
| construction, The relation of the supply spout and pivated
| partition is such that the Iatter is held in position by the
| former until the vessel containg the required amount, when
| the downward movement of the vessel releases the pivoted
| partition, the grain escapes, and the recording mechanism

» |is operated. The parts automatically regain their normal po-

more hazy part was lost. The comet was also visible in are
flector of only two inches aperture, with powers of 30 and 45; |
and in clear Weather I think no one could fail to see it with |
this aperture if possessed with keen eyesight, although I con-
sider it a severe test with ordinary eyepicces,

During the three hours in which I had the comet under
observation (with only occasional rests to render the eye more
sensitive to dotails) T had a most beautiful and awe-inspiring |
view of its motion among the stars. The observations ex- i
tended from 10 o'clock P.M. to 1 o'clock A.M. When first
seen it formed, with three faint stars, a rather condensed Y,
the comet being at the center or A
fork, but at 1 o'clock it had ])q o i
moved to the foot of the same, .
thus: A (Fig. 1) shows its first
position and B at the close of
observations, This was the in- A
verted or telescopic appearance.
During its passage from A to B
the comet passed over a very
faint star, which, although some-
what dimmed thereby, could
still be seen through the hazy
body of the comet. On the morn-
ing of the 23d inst. and this
morning very interesting obser-
vations were made from about

*
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" | sition and the vessel again fills and discharges.

Mr. Emanuel J. Trum, of Brooklyn, N. Y., has patented
an improved calendar, which will display two successive
months and days of the week in their proper order opposite
figures indicating the days of the month. The invention
consists in placing the figures of the calendar on a eard, and
above and below these strips of paper or card, on which are
printed the month, year, and days of the week, one strip
indicating the month last past and the other the current
month,

Mr. William Wilmington, of Toledo, Ohio, has patented
improvements in the moulds used in casting car wheels.
The invention consists in inclosing the outer periphery and
a portion of the bottom of the chill in a suitable ring. while
a portion of the top of the chill is embraced by the bottom
of the cope, provided with mechanical devices that will re-
tain the chill in place when moulding the wheel, and at a
later period will permit the chill to expand freely during the
operation of casting.

Mr. Henry R. Robbins, of Baltimore, Md., has patented an
improved letter box of the kind ordinarily located upon lsmp-
posts, which indicates the time of the collection of the mails
throughout the day, provides an increased security for the
letters, and keeps the letters and papers separate from each
other.

Mr. Zelotes McKinley, of Camden, Mich., has invented an
improvement in the class of washbotlers constructed so that

common habit of drawing sweeping conclusions from slender midnight until 1 o'clock. It bas moved some distance from
observation. One square yard is too small an area on which  its position first referred to, and is now on aline drawn from
to base a judgment of the yield of over 400,000 square the Pole Star to Beta Ursa Minor, and pointed at by Zeta and
yards; as a test for the probable loss on millions of acres jts Eta of the same constellation (see Fig. 2). Cshows the pres-

value is inappreciable —Eps. ]

The Inductive Action of Lightning.—-A Note from
FProfessor Mayer.
To the Editor of the Scientific American :

The following account of experiments on the inductive
actions of lightning, may be interesting to your readers, when
viewed in connection with the remarkable experiments of
Mr. George M. Hopkins, which were described in the July
10 number of the SBcrexTric AMenricax, under the title
“The Telephone as a Lightning Indicator.”

These experiments of mine were made at my mother’s resi-
dence, in the northwestern portion of the city of Baltimore,
during the summer of 1863, The account of them here
given is taken from a review of Professor Rood's investiga-
tions on the time of duration of the electric spark, written by
me for the New York Eeening Post of Scptember 8, 1871,

Astonishing as is the fact of the concentration of the
power of a lightning flash into such s minute interval, yet,
as wonderful is the extent of the earth’s surface affected by
it; as will be seen from the following experiments of the
writer, never before published: A galvanometer consists of
8 delicately suspended magnetic needle surrounded by a
coil of copper wire, through which a current of olmtriclty|
can pass; whenever this passage takes place the needle
mpidly turns around its point of suspension. This being
understood, T connected one end of the wire coil of the gal-
vanometer with the water pipes of Baltimore, while the other
end of the wire coil was joined to a gas pipe of the house
which is situate in the northwestern part of the city. Thus,
# vast system of metallic wires stretched away three miles to
the northwest, to the reservoir, and also extended to the gns
works, distant two to three miles to the southeast,

A thunder storm was ragiog at the time, st so groat a dis- |
tance fo the north that only the illamination of the clouds
told when a flash occurred.  Yet, whenever that flash took
place, the needle of the galvanometer was instantly deflected

ent position of the comet. It was first discovered 5° north

n .
A G
* URS4 "’//Vo,, I'y?
5 S
7 e *

POLE
STAR

of the Great Cluster in Perseus, moving toward the north
celestial pole of the heavens, over which it almost directly
passed between the 18th and 14th of the present month. Tts
direction of motion is indicated by the dotted line and arrow
in Fig. 2. Ttis moving a little more than 1 degree daily, and
by taking O for its present position (25th of July) any reader
with moderate telescopic aid and careful search may find it.

Itis somewhat oval in form and with slight condensation,
which to me does not appear central but nearer the forward
or preceding limb. It is also my impression that under
large apertures like the Washington telescope a somewhat
blunted tail must be visible, the same cut away in the center,
in other words double. Wintiam Roserr Brooxs

Red House Observatory,
Phelps, N. Y., July 25, 1870,

.t —

Evecrnicar Lurrer Boxes.—Among the recent applica-
tions of electricity is an attachment to street letter boxes, so
arranged that if an attempt is made to rob the box an alagn
will be instantly sounded at the nearest police station.

when placed over a fire a circulation of water is induced
through the clothes, the hot water from below being rised
by the steam and poured over the clothes in a stream or cas-
cade to again find its way back to the chamber in the bottom
of the boiler. The invention consists in the peculiar con
struction of the false bottom of the boiler.

An improvement in the class of middlings purifiers, in
! which an air blast passes through a sieve or screen for the
purpose of carrying off the dust, fuzz, and light particles of
 bran, has been patented by M. Jacob Fitz, of Hanover, Pa.
It relates to the construction and arrangement of parts, which
cannot be readily described without an 2

pose of catching the cream that escapes through the dash
opening and returning it to the churn, has been patented by
Mr. Homer A. Noe, of Republic, Mo. The invention con-
sists in a trapping device that is placed upon the dash rod
and rests on the churn cover. '

xl’. m R u'h “W. N‘ Yl. ".m “
improvement in water coolers, which consists in furnishing
# water cooler with a central water tube or chamber, the up-
per eod of which is carried to the side wall of the cooler, and
- communicates through an aperture in the inside lining with
a box provided with a filter nammnhnw;;g

supply pipe through the filter to the water cham 1y
by the surrounding ioe, and drawn off sro

’




m 8. Morton, of Plymouth, Mass., has patented
t in bows, which consists in making the bow
‘and conneeting these parts by a hinge joint, so
bow is bent the hinge is opened, and beld in
ert B. and Henry H. Russell, of Orange, Tex.,
. ‘an improved method of packing shingles, con-
in arranging them o alternate longitudinal and trans-
) S0 85 to create air spaces throughout the pack.
secured together with two crossbars, of wood,
| hily npon its center by tin or sheet iron bands.
Mr. Henry A. Robertsen, of Haskins, Ohio, has devised an
ic prop or beanng for carriage tops for supporting them
turned back; and the object of the improvement is to
) : the framework of the top.
An improvement in gates has been patented by Mr. George
‘W. Addis, of Clarkston, Mich. The improvements relate
0 the class of gates which are fitted to roll back part way
and then swing at right angles. The gate is inexpensive and
durable; there is but little liability of sagging or rackiug,
and it is easily operated.

Mr, John P, Simons, of San Francisco, Cal., has invented
an improved gun-wiper, which consists of a helical spring,
the fixed end attached to a metal stock that screws into the
end of the ramrod. To the spring is attached the cloth
forming the swab, so that when entered into the barrel the
spring retracts, but at the same time exerts a continued press-
ure, and thus causes the swab to take up and remove all ac-
cumulations. Whenused as a scraper the swab is removed,
and the free knife edge of the spring acts on the surface of
the barrel and takes off the lead.

A tablet designed for the use of penmen, engravers, and
all persons who have lettering to do, is the invention of Mr.
Herbert W. Kibbe, of Utica, N Y It is a self-instructor in
lettering. Every letter i the alphabet can be formed com-
plete with it, and with no more skill than is required in the
use of 4 common ruler,

Mr. Amand Van De Wiele, of Brussels, Belgium, has in-
vented an improved combined open grate and blower. The
object of this invention is to modify or increase the draught
in open fire grates by a movable blower that may be lowered
upon the basket of the grate or elevated out of sight by sim-
ply turning s button attached to the front of the grate.

An improved camp chair, which is so constructed that
it may be readily adjusted in an erect position, or at any
desired inclination, which may be so compactly folded as to
require no more space than the thickness of one of its frame
timbers, is the invention of Messrs. William H. Gifford and
William M. Bates, of Poughkeepsie, N. Y.

An improved device for attachment to windows to serve as
a guard to the window when open to prevent children from
falling out through it, has been patented by Mr. Solomon
Weinhandler, of New York city. It is so constructed that
it will rise out of the way when not required for use.

Mr. Charles A. J. Campbell, of Brooklyn, E. D., N, Y.,
has patented an improved detachable shoe for horses that
may be attached as a temporary substitute in case a horse
casts a shoe while on the road; they may be changed in
width to suit any sized foot.

Mr. George W. Swain, of Brooklyn, N. Y., has patented
an improved nursery chair, adapted to be used as a high or
low chair, or as a carriage. It is readily changed from one
form to the other, and is complete when used as a high or
low chair.

Mr. James L. McKeever, of New York city, has patented
an improved bed or cot, having parallel sides and rounded
ends, and in a hinged cover of wire or other netting sup
ported by o frame which is similar in form to the frame of
the bed. The object of the invention is to construct a light
strong bed having a protective covering of wire netting, to

be used in hospitals and sick-rooms for the protection of |-

It is also intended
for use us an outdoor bed in warm countries.
Mr. Amandus Getzschmann, of Omaha, Neb., hias patented

patients against flies and other insects.

an improved device for stopping runaway horses, which con-
e 11 X !
siats of a movable sleeve sliding on two guide rails that pro- |

jeet from the sides of the carringe or wagon pole. The sleeve is
beld in position by astout hook that is pivoted ina slot in the
pole, which engages in the corresponding hole in the sleeve,
This hook s also provided with an eye, to which a gtrap s
attached,  This steap is led to the seat of the driver, so that
he ean at sny woment unhook the sleove and allow it to slide

freely on the pole.  Should the horses attempt to run away,

the driver will pull the Tine, the sleeve is unhitched and slides |

forward, and nostrap is drawn in the apposite direction, enus
ing the bit straps to operate on the bits and bring the horses
1o u standstill.

My. Frank Imhof, of New York city, has patonted a puper
box for baunjos, violins, guitars, and other similar fnstrus

Scientific Amevican,

| ments.  Tho improvement consists in making the bottom and
| top and also the sides In soparate parts, so as to avoid the
| trouble and difficulty of bending the sides around the edges for

the whole length of the box
Mr Augustus B, Wood, of Fountain Hill, Ark., has pat-

: Lented an improved matelibox or cuse for carrying matches in

the pocket, which is so constructed that the matches may be
forced out one at a time, ns required, and at the same time
ignited.

_— ————ttr—
IMPROVED STEAM WHISTLE,
The whistle shown in the accompanying engraving is di-
vided longitudinally into three or more compartments of
different lengths, each compartment being provided with
an aperture for receiving steam and with the usual mouth.
The object is 1o produce three or more sounds simulta-
neously. The usual way of doing this is to attach three or

EINIG’'S STEAM WHISTLE.

more steam whistles to a single pipe and admit steam to
them all through a single valve, but this incurs the expense
of three whistles and wastes an appreciable quantity of
steam. The whistle shown in the accompanying engraving
costs but little if any more than one of ordinary construction.
More or less than three compartinents may be formed in the
same shell or tube, and the whistle may be made in either
of the forms shown in the engraving. This whistle was re-
cently patented by Mr. John Einig, of Jucksonville, Fla.

LOCK LETTER PRESS,
The letter press represented in the engraving sccures letter
copy books against abstraction and the curiosity of meddlers
employed in or frequenting business offices. A toothed

‘ HILL'S PATENT LOCK LETTER PRESS.
l

: wheol 15 attached to the lower ond of the serew, and to the
;plulvn I8 secured o lock the bolt of which enters lu-lwronI
the teeth of the wheol on the sorow, |
When the platen iy serowed down upon the letter book
nnd the bolt of the lock Is projected into the wheel on the
serow as bofore indicated it will be impossible to turn the |
[ serew 8o ua to release the book.  The lock 1s 8o constructed |
that by pressing against o knob the press will be locked |
| without the use of n Key; but to unlock it & key is required.
The dotails of the lock are shownin Figs. 2 and 8. The
operation of the lock is ws follows: The inner spring pressos

|

117

the main bolt away from the gear, while the outer spring
presses the supplemental bolt against the side of main bolt.
When the main bolt is pressed into a recess in the toothed
wheel the supplementary bolt at once springs past the end of
the main bolt, and the press is locked. To unlock it, the key
is inserted and the supplemental bolt is pressed away from
the outer end of the main bolt, when that bolt instantly dis-
engagoes itself by the action of the inner spring, and so re-
mains unlocked until pressure is again applied to the key
when it is desired to lock it,

This improvement is simple and inexpensive, and com-
mends itself to any one having use for such an article. The
patent was obtained July 9, 1878, For further information
address the inventor, Mr. John Hill, of Columbus, Georgis.

_— ——cere— -
Petroleum,

When we are told that at the present time over 1,800,000
gallons of petroleum or earth oil are brought to the surface
every day in the oil regions of Pennsylvania alone, the mind
is staggered by the contemplation of the magnitude of this
comparatively new industry. 8o lavish is Mother Earth of
her hidden stores of oil that it is sent to the surface much
faster than it can be taken care of, or stored, and at the pre-
sent time 800,000 gallons, at the lowest estimate, run to
waste every day. The great United Pipe Line, and other
methods of conveyance, utterly fail to conyey the oil to mar-
kets, and the enormous tanks for storage are full to over-
flowing. There are tanks owned by companies which hold
5,000,000 barrels of oil, and all of them are full. The wooden
tanks owned by individuals and private concerns amount in
their aggregate capacity to as large a number of barrels, and
these also are full.

Thus it will be understood that there are great lakes of oil
above ground, as well as below; but there is good reason to
believe that the subterranean deposits may with greater pro-
priety be called oceans rather than lakes. The oil workers
are evidently pumping from inexhaustible supplies in the
rock chambers below, and what are called the *““spouting
wells ” deliver their vast currents with the same impetuosity
as when the drills first tapped the pent-up stores. An inter-
esting inquiry arises as regards what becomes of the oil that
cannot be secured; into what does it flow, and where is its
final resting place 2 Any one who has visited the oil regions
will know of the nature of the country, and readily under-
stand that much of the oil flows into brooks or small rivers,
and in time finds its way into the large rivers, and is lost
ultimately in the Gulf of Mexico or the Atlantic Ocean. Still
larger quantities are absorbed by the earth in ravines and
marshy places, and thus it is lost to view. In the famous
district one is led to exclaim, ““ Oil, oil everywhere, and no
untainted water to drink.” There is oil in the soil; oil in
the springs; oil on the bushes and trees; oil in the atmo-
sphere, apparently, oil on the clothing, and in the mouth,
eyes. and hair of the workmen; the bread and coffee of the
region have the odor of oil, and the beds are saturated
with it.

How wonderful is all this! Well do we remember when
the first vial of “rock oil " fellinto our hands. It was called
“* Sencea oil,” and it was claimed to be a most efficacious
remedy for a variety of ills to which the human body is sub.
ject. The statement that it flowed spontaneously from s
spring in Pennsylvania was received at first with much in-
credulity, as that was regarded as impossible; bat in a short
space of time the truth was known, and the oil was no longer
regarded as a mixture devised by human hands.

American petroleum oil is now used as a source of arti-
ficial illumination in vearly all parts of the world. It goes
along with rum, powder, and muskets to the savage tribes
of Africa, and the mud houses on the banks of tho rivers of
the interior are illuminated by its combustion; it Is found in
the interior of the Turkish Empire, in Persin, in Egypt, in
Palestine, in China, in Japan, and in the remote islands of
the sea.  For the paltry sum of fifteen conts we can pur-
chase a gullon of the clear refined oil, and the cost of the
light afforded, in comparison with gas as furnished at the
lowest cost iu cities, is as one to twenty In its favor. It is
just now the most formidable antagonist of gas, and we can
scarcely hope in the utilization of electrical force in the fu-
ture, to secure light at a lower expense.—Boston Journal of
Chemistry.

O -—

A 1,500 Horso Power Holster,

The new hoisting machinery for the Yellow Jacket shaft,
now being constructed in San Francisco, will be surpassed
by nothing of the kind on the Comstock, It will be a double
cylinder, direct acting hoist.  Euoh engine will have a stroke
of cight feet, cylinders 28 inches in diameter, and will be
of n non-condensing charmetor.  They nre to work at a steam
pressure of 120 1b. to the square inch, and at 50 revolutions
per mioute will bave s piston speed of 800 feet. While
hoisting from a depth of 4,000 feol cach will exert 1,500
horse power, A flat steel rope, 7 inohes wide, 3¢ inch thick,
and 4,000 feot long, will be used in holsting, The Union
shaft is now supplied with hoisting works, and will soon be
furnished with pumping machinory superior to any now in
use on the Comstock.  The new' pumpliog engine will be of
the compound condensing stylo, tho Initinl eylinder belng
B4 Tnches in dinmoter, with u stroke of 7 feol.  The expan-
sion eylinder 13 100 inches in dinmeter and 8 feot stroke.
It will bave 8 strokes a minute and 186 foot of phaton speed
in the same time, and will exert about 1,500 horse power, It

will aperato a donble line of 14 inol pumps, baviog a stroke
of 10 feet.— Virginia Enderprise, :
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NOVEL WORK TABLE IMPLEMENT,
In the novel combination shown in the accompanying en-
graving the body of the implement, which represents a
walking turtle, forms n paper weight, It is hollow and con-

A good {den of the form of the knives and the arrange- i An improved tire sotter and fastener hns heen putented by
mont of the rubbor steips may be formed from the engrav- | Mr. David Fairbanks, of Rockingham, Vi, 1t s well known
fngs, Pl 1 bolng o perspective view and Fig, 2 a transverse | that a majority of blncksmiths cannot moewsure and weld o
gootion through the cuttor heads, tire without making mistakes in its length of from one

tains a spring acted drum upon which s wound o tape moa- i Further information may be obtained by addressing |eighth to ono fourth of an inch, and commonly they
sure of three or more feot in length.  Theend have to make several trials before succeeding
of the measure extends through the mouth of In making n proper fit,  The object of this in-

vention Is to iusure perfect accuracy, to fit
and tighten the tire at 1ittlo oxpense, and o o
minner which shall preclude all possibility of
o mistake or misfit,

Mr. Frank A. Bowen, of Putnam, Conn,,
has invented an improved siripper spring for
carding engines, which consists in combining
u socket, base, sleeve, and rubber spring for
receiving the impact of the flat.  In carding
muchines at present the flat, when it is raised,
Denrs ngainst two steel wprings attached to the
crosshar; but these springs frequently break,
onusing loss of time, and sometimes tear the
clothing of the eards.  This invention is in.
tended to remedy these defeets, and to fur.
nish a steadier and better spring for the pur

the turtle, and is provided with the usual
ving. Upon the hack of the turtle thera is o
pin cushion, and just above the base of the
tail there is a very hard beveled picee of
steel, against which Knives and scissors may
be drawn to sharpen them,  Inthe end of the
tail there is a hardened steel wheel that is |
used as a glass cutter,

This combination of devices was recently
patented in the United States and Canada by
Mr. E. 8. Heath, of Clintonville, Pa. It is
one of those little articles that will be found
usoful in every household.

IMPROVED PORTABLE RAILROAD LOCK.

The portable mailroad shown in the sccom-

panying engraving is made in sections ten pose.

foet Tong: the two rails being firmly connected Mr. George William Schacfer, of 81, Louls,
Iogv.lhcrgb\'ﬂc iron which is riveted to the HEATH'S WORK TABLE IMPLEMENT. Mo., has invented an improved machine for
rafls. The sections thus formed are very paring horses’ hoofs, by which the hoofs may

light and yet strong and durable and capable of adapting | the inventor, at 28 Sansome street, San Francisco, Califor- | be pared with safety and with greater case to the operator

itself to any surface, It may be used in hilly countries as | nia. than when the paring is done in the usual way. It leaves

woll as upon flat Jands. the hoof level, so that no burning will be required to get a
The principal feature in this milroad is the locking do-' RECENT MECHANICAL INVENTIONS, firm seat for the shoe.,

vice which secures the ends of the rails. As will be observed | An improved horseshoe machine has been patented by Mr. | An improvement in running gears for wagons has been

by reference to the engraving, it consists of a pointed piece David H. Hatlee, of Clifton Park, N. Y. In letters patent . patented by Mr. Joseph C. Fowler, of Arcola, Texas, in

n-f iron attached to one end of the mail and projecting a short 'gnunul to the same inventor, August 6, 1878, No, 200,726, a ! which the inventor makes use of a ball-and-socket coupling

—— —.t-——

distance beyond the rail end, so that it may device applied back of the front axle, so that
be received by a mortise formed between a the forward axle is not weakened by boring
picce of iron attached to the end of the adja- to insert a king bolt, and the vehicle may be

turned shorter and with less strain than when
the joint is in line with the axle.

Animprovement in looms has been patented
by Mr. Paul W. Green, of Philadelphia, Pa.,
It consists of a box adapted to fit over the
rods on which the picker moves, and to re-
ceive the elliptical rubber springs or cushions
having at one end a solid bottom and at the
opposite end, adjacent to the heads in which
the rods are held, a movable bottom adapted
to slide within it, and o spindle supporting
bracket of a construction to permit the neces-
sary movement of the bottom. The springs
are held between the two bottoms, and the
box slips over the movable bottom when
struck by the picker.

Mr. Benjamin N. Shelley, of Anderson,

cent rail and offset, as shown in the engrav-
fng.

This lock holds the ends of the rails firmly,
and at the same time admits of easily break-
ing the connections to insert 8 curve or a
switch at any point without disturbing the
whole road. For sugar plantations, mines,
and quarries a road of this kind is invaluable;
it is fast superseding cattle and carts, being
much more economical,

Further information may be obtained from
the patentee, Mr. John Turl, Turl’s Iron
Works, foot of West 28th street, New York.

The Coal Crop.

In 1877 the anthracite regions of Pennsyl-
vania yielded 21,000,000 tons, and although
in 1878 the demand was curtailed to 17,000,000 Ind., has patented an improved carriage
tons, it is expected that close upon 30,000,000 axle and axle box, which consists, mainly, in
tons will be required this year. Up to date combining a shaft having one or more gruoves

2,750,000 tons have been mined, against TURL'S LOCKE FOR PORTABLE RAILROADS. around it with a packing and two clamping
7,300,000 tons for the corresponding period nuts or washers arranged upon opposite sides
Iast year. The fullaverage production is estimated at 500,000 | machine for making horseshoes is described. It has a|ofsaid packing, sothat when said washers or nutsare drawn
tons 3 week, and it has reached on one occasion 855,000 tons. | horizontal bed that has a movable portion, and carries dies | together they force the packing down into the groove in the
For the week ending July 12 the production was 581,613 tons, | around which the shoe is formed. The present invention is | shaft and form a flange or collar fitting in the groove, that

sgainst 239,613 tons for the corresponding week of last year. | an improvement on the former patent. both prevents the escape of oil and serves to hold the shaft
- Mr. Charles W. Cannon, of Helenn, Montana Ter., has | and bearing against longitudinal movement,
IMPROVED STRAW CUTTER, patented an improved combination tool designed for use in | An improved machine for making paper boxes from pulp

We give herewith an engraving of a straw cutter invented | preparing giant powder and other powder cartridges, so as | has been patented by Mr. Peter Cook, of Mattapan, Mass.
by Mr. Charles G. Biedinger, of San Francisco, Cal., which | to avoid the neccssity of having to use a number of tools | It is so constructed that the formers may be cleaned imme

possesses considerable novelty. diately after being used and

The cylinders carrying the cut- without stopping the machine.
ters are geared together so that It will make the boxes rapidly
they revolve in opposite direc- E and of uniform thickness, and

tions; each cylinder carries two
koives, B, of peculiar form, ar-
runged longitudinally and paral-
lel with the shaft, The knives
are concaved in the direction of
their length, and the faces of the
upper knives, which are straight,
meet at every revolution the
fuces of the lower knives—which
are rounded off toward the edge
—#0 that the upper and lower
knives may be said to roll to-
gether like the teeth of a gear
wheel.  As they come together
the sliding of one over the other
makes a shear that cuts what-
ever comes between easily and
cleanly. These knives also drw
forward the feed o certain dis
tance ateach revolution. When
a longer feed is required than
can be obtained by the knives
alone, the rubber strips, A, are

will allow any kind of stockand
chemicals to be used,

Mr. R 8. Munger, of Mexin,
Texas, has patented an improved
cotton ginsaw cleaner, having o
series  of slotted  Kknives or
scrapers of peculiar shapeé, ad
justably attached to a movable
revolving support, and adapted
to be thrust against the saws
when eleaning is 1o be done.

An improved machine for
printing paper  bhangings  hoas
been patented by Mr. Jacob J.
Janeway, of New Brunswick,
N.J. Tt is so constructed that
the ground color and the other
colors may be applied to the pa.
per while passing once through
the machine. It is simple and
effective.

Mr.C. G. Damaschky, of Brook-
Iyn, N. Y., has invented an im-

placed between the knives, and pmvedmw coualet-
opposite each other, 5o that as ing in a revolving 'hfg ftted
the machine revolves a greater BIEDINGER'S STRAW CUTTER. WNIWWWWM
length of hay or straw will be are capablo of radinl movement,

drum.) through. The knives being concaved lengthwise, the | for this purpose. Tt consists in n combination tool formed | combined with o supporting frame that retaing the cards in-
shearing cut will be from the ends of the cutters toward the | of the hundles pivoted to each other, and having n tack [ ward, and is slotted for pormlttln‘ the under card to drop
center of the machine, conforming to the natural arrangement puller and o serowdriver formaod upon thelr onds, the curved | by gravity to a position where it may be seen; :lnlnslldlnx
of the straw as it passes through the machine, the straw be: | jaws linving half round notohes formed in thelr edges, und [tongues and pawls for raising the omh indtuniagm
ing thickest in the middle. | the blades or cutters attachied 1o their sides. wheel for bringing noy one into MM v ¢
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Jnches, of which four and three-fourths inches belong to the

Avugust 23, 1870.]

THE FLYING DRAGON,
This beautiful little animal has, according to the measure-
ments made by Cantor, n lengtli of not more than eight

long, slim tail.  The nostrils are on the side and are directed
upward, and the tympanum is not covered. The male animal
lns o nock comb, and both sexes have a small lump back of
the eyes.  Small seales of about equal size cover the body,
and lurger ones cover the sides.  As fn all dragons the color
yaries considerably, not only in different parts of the body,
but also In one and the same scale,  Their beauty is beyond
all deseription,  The head of the living animal is of a me-
tallic brown or green color, and is ornamented with a black
spot between the eyes, The back and the fnner half of the
wing consist of a mixture of metallie dark-brown and pink,

in some cases In alternating stripes, with numerous black
spots and curlously wound lines
The color of the outer half of the
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In regard to the more recently imported ally of this species,
the “croton bug " (Hetobie germanica), the editor of the
Seionce News remurks that it is capable of doing damage up-
stairs 08 well ns down. He says: ““We have before us a
volume, originally possessed of a bright red binding, which
now hus a speckled cover of white and brown blotches, The
croton bugs ate off the red color almost wholly, and insome
places penotrated n darker color, which seems to have been
underthe red,  Probably the glue or the ofl in the pigment
of the binding proved attractive. The book lay outside, on
a desk in an editorial * sanctum,’ far removed from the cel-
lar, and was in occasional use during the period of its dis-
figurement, This instance does not stand alone; we have

seen books that had been similarly attacked on the back,
while standing on the shelves of libraries.”
Before leaving this subject we may state that an interest:

Tho Chomintry and FPhyslology of Aquaria,

An interesting nnd valuable paper has recently heen writ-
ten by Dr. W, Hinds on this subject; and, ns the Gardener's
Ohroniele says, is deserving of wider acquaintance among
physiologists than will probably be secured for it in the jour-
nnl in which itappeared (Birmingham Medical Review).  The
nuthor first alludes to the ideas prevalent as to the impor-
tance of purifying the water of aquuria; one being that a
balance must be preserved between water plants and the ani-
mals, thay the former may utilize the carbon dioxide expired
by the latter. Another opinion considers that the chief
menns of aerating the water must be effected by agitation,
which is only supplemented by the assimilating process of
plants. Dr. Hinds proposes to examine into the questions:
1. The time required for water to redissolve or take up air
after exhaustion; 2, The ultimate destruction of carbonic
acid dissolved in water at ordinary
pressure and temperature, 3. The

wing varies between orange yellow
and pink red, and has numerons
irrogular black spots and a silver
edge. The members and the tail
are covered with alternating stripes
of pink aud brown, and the eyelids
are covered with radiating black
lines. The neck is very light yel-
low, and the breast is of the same
color covered with black spots. The
flying dragon is found on the Sun-
du Islands, in Penang, and Singa-
pore. Like other dragons it lives in
trees entirely, and probably never
comes to the carth unless forced to
do so. LacCépdde says that it isuble
to chmb, walk, fly, and swim, but
no proof of this assertion has been
given. They generally rest on the
tops of the trees, watching for in-
socts, and as soon as they spy one
they will leap for it, descending to
the bough below; for although they
can fly through the air in descend-
ing, they are not able to rise by
means of their wings.

The female lays three or four yel-
lowish white eggs, of about three
cighths of an inch in length, which
it is said they deposit in the holes
in the bark of the trees. No further
details are known.,

- -0 > >
The Insect Encmlies of Books.

Dr. H. A. Hagen, according to
the Science News, has recently made
the insect pests of libraries the sub-
ject of an interesting lecture. Dr.
Hagen admits the important fact
that the white ant is present in
Cambridge, and “everywhere else in
the United States,” and further-
more, that there have been two in-
stances in this country of this in-
sect causing a great destruction of
books. Fourteen years ago, at
Springfield, I1L, the bound copies of
State papers were put aside in a
room of the State House, which was
not opened for a considerable pe
riod. When it was examined every
book was found to have been more
or less mutilated by ants. A Bos.
ton lady, a teacher in one of the
Freedmen’s schools in South Caro-
ling, had even a more striking evi
dence of the destructive power of
the insect. During the lady’s ab-
sence from the school, in a vacation

of six weeks, the ants ate through
ao entire library. A few of the
least damaged specimens were saved
a8 curiositics of literature and sent
to Dr. Hagen. The volumes devoured were chiefly Bibles
and prayer books.

The white ant is ao uncertain danger. It may suddenly
spring into activity and destructiveness, as it did here in the
lustance mentioned ; as it did in Frane ¢, where it all ot onee
became formiduble; or as it always does in Mexico, where
old books and manuseripts are consequently rare. On the
other hand, it may reserve its power for use in our native
forests indefinitely, until some more t mpting fare is pro-
vided by books loc Such books, how
ever, are frequently of great vglue, and their bindings may
be l"--”j‘ 2 :

ked up and not in use.

ing 1o the fumily Plinidme, and of these the larve of the genus

anobium coustitute the true “book worm.” The ordinary

methods used for destroying

to the finer kinds of binding. Dr. Hagen suggests, as o

beetle remeody, that the volumes b placed under the bell of

dueced by the withdrawal of the air therefrom.

Dr. Hagen dismissos the cockroach (Blatta orientalis) with | the old bird hovers over them to feed them

the remark that “* libraries will not often be stored in collars.”

{ Draco voluns.)

THE FLYING DRAGON
AR IR
CAX, on the subject of the vurious Insects that are known

o 'liﬁ!f“.‘\' books, may be found in our SurrLeMext, No
138

ing llustrated article, written for thoe SCIENTIFIC
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A Humming Bird's Nest,

Recently a humnming bird’s nest was found by some per
ons who had sufMiclont naturnl curlosity to overcome their
compassion, and who « u|-l|||.4| the nest, two young hum
mers and the old one, took them home and had them stuffed
They are to b

| London
I'be other fusect pests most known are the beetles belong- | &

{ covered with little patehe
these may prove also injurions

; ubstance, a8 rich and soft as white silk
4o air pump and kept for & short time in the vacunm pro- |

ent to n muscam of nataral curiosities in
I'he nest s built on o little twig, and searcely the
of half an English walnut. Both nest and twig are
! of lichen antll It is
{ possible to tell one from the other, and the nest looks like
The nest is pliable

Jmost Im

kind of natural exerescence on the twie
[ like o tiny cup of velvet, and the inside is lined with a white
Fhe Jittle birds
ire about the size of bumble bees, vory pretty, and they sit
lon a little peroh just outside the nest, with open bills, while
- Elizabath
(N, L) Journad,

relation of the law of atmospheric
mutual diffusion of gases to the air
taken up by water, By a scries of
interesting experiments he shows
that carbon dioxide, instead of ac-
cumulating in the water, is continu-
ally being got rid of by its escaping
from the water into the air, A jar
holding about half a liter of tap
water had six small fishes placed in
it. They became exbausted in four
hours, but the water then gave no
trace of carbon dioxide. He found
also that this same water regained
its normal 2-5 per cent of air on ex-
posure for four hours. A jar one
foot deep and six inches in diame-
ter, charged with carbonie divoxide,
left in a close room, with gas burn-
ing, ete., so as to render it as unfa-
vorable as possible, required seven-
ty hours to liberate itself of the gas;
while the same jar lost it in twenty
minutes under the constant agita-
tion of pouring it backward and
forward from one vessel to another,
The higher the temperature the
more rapidly does the gas escape,
nearly twice the length of time be-
ing required on a cold snowy
day.

Dr. Hinds finally comes to the con-
clusion that the law of the mutual
diffusion of gases hitherto applied
to gases in air holds true as well for
guses dissolved in water. The prac-
tical conclusion is, that no trouble
need be taken about freeing an
aquarium of carbon dioxide, but
only as to resupplying it with air;
and to do this he suggests jets of
air (not water) in a minute state of
division, combined with extensive

and slow contact, as being more ef-
fective than the method now adopted
in large publicaquaria. Dr. Hinds'
results seem parallel in a remark-
able way to the conclusion of Schili-
sing as to the diffusion of ammonia
That physiologist regards the tropi-
cal seas as the great reservoir of
ammonis, brought down from the
Thi'*':l
parts with its ammonia to the air at
the high tropical temperature: but
when it circulates and arrives at
temperate regions, the air being
cooled parts with it to the rain,
which brings it to the earth. One
still desires to know \\h_\ OXygen
should be absorbed at all, and why
carbon dioxide is liberated by w uh-r.;
but the facts are obviously of vital
portance as far as the maintenance of aquatic animal life
5 concorned

continents by large rivers
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The Best Kind of Silkworm to Rear.

According 1o the Zagist. Dr, Wallace (a woll known au-
thority on the silkworm) remarked at a recent meoting of the
Londog Entomologieal Socioly that he bad experimented
With nearly overy Kind of sllkworm which bhad been intro-
duced into Burope, and that he had come to the conclusion
that the only one which would pay to eultivate in England
was the Bombyr mord. 1t was truo that the allantus moth
v othors would produce a silk; but lnssmuch us manu-
'“"ll‘.('l'i, brokers, and silk merchnots had invested lurge
IS An the produce of B, mori they were not disposed iﬂ
look With an eyn of favor upon any other produce, which
"""“"!',\' would require mueh alteration in muehinery and in
the arrangemonts for business now extant, Moreaver, the
Product of B, mori wis o very superior article (o that pro
duced by uny other worm,
It was trag that tn Indin, China, and olsewhere native pro-
U8 wore prepared from the cocoons of indigonous moths,

tor lnstauce, the Tusser silks from Antheree Ppaphia;

du
us,




Moongn silk from A, assama, Pongees, from China and
Jupan, from the cocoons of the ailantus moth and of Bom-
Bys pornyis likewiso a very valuable silk from the Japaneso
onk foeding B, yama-mai; and he thought fhat the cocoons
of spooios foeding on thegum trees near Adalaide, New South
Wales, which were oxhibited that evening to the society,
might be utilized in a similar manuer.  But none of these
silks wore adapted to the machinery now in use in Europe,
and therefore it would be better to allow native industry to
collogt thu produce and fabricate the silks in the countries

where produced.

MOLECULAR CHEMISTRY.—No, 6.
Bosides the labors of Kopp aund Schroeder, described in

il - bl

Scientific American,

[AvucusT 23, 1870.

sity determinations collocted by Clarke, and verifying them
by referonce to tho original authorities, Wurtz subjected the
views of Kopp, Schroeder, and othors to the test of accurate
computation. A vast number of bodies, simple and com-
pound, organio and inorganie, were examined in this way,
and the results showed diseropancies that could not bo recon
elled with oneh other or with the chemical relntions of the
hodies in question,  While engnged in this work it struck
Whurtz that, as all the molocules of a homogencous body
must oceupy equnl spnees or volumes, there should exist not
simple multiplo but eubds velations hetweon the molecules of
different bodies, espocinlly when they are compared at some
uniform temperature,  This novel iden he afterward estab-
lished, to his own satisfaction, by a long chain of evidence,

the last two articles, extensive researches have beon made in |
muolocular chomistry by numerous European investigators, ’
notably by Loewig, Boullay, Filhol, and more recently |
Petterssen; but their work is not now of suflicient general
importance to claim our attention.

In 1870 West read a curious memoir before the Société
Ohimique of Paris, in which he makes the old equivalents
0 = %0, H = 123, C = 150, ete., the basis of his investi-
gations. To find the volumes of bodics, West compares them
not at & common temperature, but at temperatures at which
they expand equally when further heated. His standard of
expansion is that of water at its maximum density, and to
this standard the bodies to be compared are reduced to find
the temperatures at which their densities give comparable
volumes, Where the rate of expansion is not experimentally
determined, West employs an assumed rate and looks to the

,concordance of his results for its confirmation. By this
method he finds the molecular volumes of 29 of the elements

'9:24; Mobs, 2:26. He considers such variations of density

Before giving his proofs it will bo well to state his mothod
of interpreting the very considerablo disorepancies that nre
often found in the densities of the same body by the most
accurate experimenters, and that have proved a snare to
many investigators of molecular volumes, who did not resist
a very natural partinlity for such numbers as would agree
with their preconceived views. Wurlz believes that we are
not warranted in rejecting any density determinations by
reputable  experimenters on the ground of personal
errors or of impurities present in their specimens.  In the
case of common salt, NaCl, for example, we have the follow-
ing densities: By Playfair and Joule, 2:011; Unger, 2:03;
Sterry Hunt, 2:135; Stolba, 2:163; Hassenfratz, 2:2; Filhol,

as due to real differences of molecular volume produced by
divers causes, such as the temperature at which the body was
formed, the condition of the liquid from which it crystallized,
ete.  That he does not stand alone in this opinion is shown

o an.
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to be multiples of 2:8125: each of them, moreover, has seve- | by the remark of Favre and Valson in the Comptes Ren-
ral volumes. Oxygen, for example, occurs with volumes dusof the French Academy of Sciences for 1873, who were
equal to 12, 24, and 48 times 28125, to which he assigns the 'led to believe by their researches in crystalline dissociation
names of microtome, mesotome, and megatome respectively. | <“ that the density of a salt is not an absolutely fixed element,
Potassium, whose equivalent, according to this system, is | but that it may vary slightly with the circumstances of its

487°5, has three volumes, which are 72, 144, and 288 times
2:8125.

West enumerates 68 amorphous compounds of oxygen,
hiydrogen, and carbon, whose volumes are equal to the sum
of the volumes of their constituents when calculated accord-
ing to his method. He finds that when carbon is present as
a megatome it is tetratomic, & e., it will combine with four
equivalents of another body; when it is present asa mesotome
it combines with only two equivalents. Nearly 200 examples
are given in illustration. Again, the volume of oxygen de-
termines the chemical properties of a body; the microtome
produces acidity, the mesotome neutrality, and the mega-
tome a tendency to combine with more oxygen.

In this country the credit of paving the way for further
discovery belongs to Prof. F. W. Clarke, of the University
of Cincinnati, the anthor of 8 work entitled *“ Constants of
Nature,” and published by the Smithsonian Institution in
1873. This book, which has now become mdispensable to
the chemist, contains not only the densities, the boiling and
melting points, and formulas of all substances that have been
studied, but provides for the correction of unavoidable inac-
curacies by its references to the original authorities,

In December, 1874, Clarke published an important memoir I
in the American Journal of Science, with the object of de-

.

formation, . g., according as it has crystallized slowly or
has been precipitated more or less rapidly from the motler
liquor.,” As regards the figures just given for common salt,
Wurtz believes that we have here a number of modifications
or allotropes of the same substance, and also that the ten-
dency to vary in density and consequently in volume is almost
universal throughout the whole range of chemistry.

Another noteworthy feature in the mode of operation of
this investigator is an attempt at obtaining greater accuracy
in the comparison of the various density fizures of two dif-
ferent compounds for the purpose of arriving at the value of
some constituent common to both. TInstead of simply averag-
ing each series, each individual number of one is compared
with all the numbers of the other. Thus, if there are four
densities given of one body and six of another, twenty-four
values are obtained, which are then averaged.

The starting point for the new system was found in the
density of peroxide of hydrogen, H,0, = 1°452 by Thénard.
This specimen contained 2-6325 per centof water. On mak-
ing allowance for this impurity the deusity becomes 14642,
and this divided into the equivalent of H,0; = 34 gives us
23-220 for the volume. Now we have only to subtract the
volume of water, H,O = 18000, to obtain the volume of the
extra equivalent of O contained in the peroxide: H,0, —

termining the nature of the difference between water of con-  H;0 = O = 23220 — 18'000 =5-220. Again, on the suppo-
stitution and water of crystallization; that is, between water sition that the two volumes of oxygen in H;0; are equal, we
intimately combined with a substance and water that may bave only to subtract their value from the volume of H,0,
be driven off by heat without destroying the compound. To | to obtain, 23220 — 2 x 5:220 = 12-780, the value of H,, and
discover, in the first place, whether water of crystallization | this divided by 2 gives us for the hydrogen volume 6390,
bad a constant volume or whether it differed for different | Bubsequent research proved these values to be slightly inac-
compounds, he determined the volumes of 81 salts, both curate, and 5-184 was definitively settled upon for the oxygen
when hydrated and when deprived of their water, from n 'and 61408 for the hydrogen volume, It will suffice to select
great number of density determinations, and then proceegded \ one among the many means of verifying these figures. The

as follows: The molecular volume of hydrated chloride of  volume of liquid N,O is 47913, that of liquid N,0, is 63-4625;

calcium, CaCl; +6H,0, is 133-9; that of the anhydrous, CaCl,,
is 40°6. Subtracting the latter from the former, 1339 — 496
= 843, the molecular volume of 6H,0; dividing by 6 we
have 1405, the volume of water of crystallization in this salt,
provided that no change takes place in the volume of CaCl,
in combining or parting with its water. The other 30 salts,
which contained from 2 to 18 equivalents of water of crys-
tallization, yielded volumes ranging between the narrow lim-
its of 13 and 15, and averaging 13-76. From this it is evi-
dent not only that water of crystallization has a definite vol-
ume, but also that no change of volume takes place in the
rest of the salt when it combines with such water,

On the other hand, when H,O is present as water of con-
stitution a great diversity of values is found for its volume
in different salts, Thus, the volume ®f potassium hydrate, |
Ky O,H,0, is 54°8; that of the anhydride, K,0, is 854: nmlri
trcting we have for H,0 the volume 19'4.  Aguin, in iron
sesquioxide we have for the hydrate, Fe,0,,H,0, and the an-
bydride, Fe,0,, a difference of volume equal to 9. Hence
we may reasonably conclude that when water combines in
this intimate manner with a salt both undergo s change of
volume.

In the American Journal of Sciences for April, 1877, Olarke
published « list of the fluorides, chlorides, bromides, and
fodides of lithium, sodium, potassium, and rubidium, 16
compounds in all, whose volumes proved to be almost exact |
multiples of 5-5. It was from this list that Schroeder de- |
rived wome of the data for the support of his steric law. ‘

It wan reserved for the genius of Dr. Henry Wurtz, of
Hoboken, to evolve entirely new and fertile ideas from the
enormous mass of material which had accumulated for the
study of molecular volumes. Availing himself of the den-

' difference, O, = 155495, and O = § 1839,

When the new oxygen volume was substituted in a num-
ber of carbonates, the volume of carbion was found in nearly
all cases to come out almost exactly 8. The approximations
in these and other computations were the closer the nearerto
0° O. the densities had been determined.  Now, 8is the cube
of 2.

Perhiaps the reagon that no one had before observed the
close approximation of some volumic values to even cubes
lies in the fact that they all contain a decimal point, The
density of the diamond, for example, is 855. Dividing
this iuto the equivalent 12, we find that earbon in this form
has a volume of 3380. Now, we haca only to omit the dec-
imal point to sce that we have here as close an approxima-
tion to thecube of 15 = 33875 as we have any right to expect
from the unavoidable imperfection of our experimental pro-
cesses.  If we make the equivalent of hydrogen 1,000 in-
stead of 1, and thus multiply all the equivalent numbers
by 1,000, ull our volumes will come out as whole numbers,
and cubic relations will at once become apparent.

Bunsen found the density of iceto be 091674, Its molecu-
lar volume s, therefore, the equivalent 18:000 divided by
001674 or 10,635, The cube of 27 is 10,683,

When Kopp found the volume of CH, = 22 = 218 at zero,
if he had multiplied by 1,000 he would have obtained 21,800,
which is not very far from 28" = 21,052,

Clarke’s volume for water of orystalllzation = 1876, treat-
ed in the same way, becomes 18,760, and suggests the cube of
2 = 18,824,

The carbon volume 8, alluded to above, when multiplied
by 1,000 is exactly the cube of 20,

——

—
the numbers obtained by extracting the cube roots of volumes
may he rogarded as molecular diametors.  Thus, 20 repro.
sents the dinmoter of the carbon molecule in curbonntes, 15
that of the dinmond molecule, 27 that of the ice molecule, ote,
This conception gives rise to o new system of notation, In
which the numbers expressing diametors are placed directly
under the symbols of the substances designated,  To repre-
gent the common salt of Filhol and Mohs, Wurlz writes:

oA o = o951,
m™hi \ y \ In $a OF¢ %
Ihis me nn.ﬂ !h.:n. the v«'nl‘unf' of Na is 28% = 12,167, and that
of Ol is 24* = 18,824, Their sum, 25,991, divided into H8,600,

the molecular weight of NaCl, gives ug the dengity 2 951,
(The density of a substance is its weight divided hy.in vol-
ume, )

Wa cannot do more here than indicate the vast amount of
lnbor performed in these researches by simply atating that
every important class of chemical compounds has heen
studied, tabulated,and shown to conform to the lnwa presently
to be explained. For detailed information we refer 1o g me-
moir entitled “Geometrical Chemistry,” in the Amorican
Chemist for March, 1876, and to later and more accurate pub-
lications in the last edition of *“Johnson's Cyclopedia,”
chiefly under the head of ““ Volumes, Molecular,” Sincee ”I(’fll
Wurtz has continued his investigations with unremitting
zeal, not satisfied with his generalizations until he had con-
vinced himself of their universal application,

He found, in the first place, that the dinmeters of ole-
mentary molecules hud a limited range of varintion through-
out the compounds into which they enter, and that their ten-
dency to vary is directly as their basicity or electro-positive
attitude toward the elements with which they are associnted.
In the different varieties of common salt, for instance, the
sodium diameter will vary, while that of the chlorine remains
constant. Stolba's variety is represented by

NeBn) oSl =2ua,
Hydrogen, the most electro-positive element, has o range of
16 to 28, while oxygen, the most clectronegative of all, never
varies, but always has the fixed volume 5,184, which is not
an even cube, but curiously enough 3 x 127,

The diameters of some of the other common substances
are: Chlorine in chlorates 20, in chlorides 24 or 28; sulphur
in most metallic sulphides 20 in sulphates 24; carbon in hy-
drocarbons and carbonates 20; nitrogen 20, in cyanogen 24;
silicon 20. ’

It the case of allotropes like the two varieties of common
salt whose formulas have been given, and of organic homo-
logues—that is, of series whose members differ in composi-
tion by the successive addition of the same elements—the
tendency of the added molecule is to assume s diameter
already present, or adiameter next above or below one already
present. To understand this more fully compare the follow-
ing volumic formulas for some members of the alcohol
series:

Woodspirit, 257 - 22
Spirit of wine, 2fF ofim . JHm
Propionic alcobol, £§7  9f - offm . (Tm Hm)

In these formulas Hd stands for H;O with the ice diame:
ter, and Hm for H:C. Inthe former Wurtz gives the name
of hydor and to the latter that of homologen. Observe that
the diameter of each additional molecule shows the ten-
dency just mentioned. It was at first supposed that this
tendency, to which the name of engymmetry was given, ap-
plied also to other classes of compounds; but it afterward
turned out that they exhibited a remarkable regularity of a
different Kind. Before taking up this subject it will be ex
pedient to learn Wurtz's views with regard to the nature of
the compouents designated by him as Hd and Hm. In con
structing his volumic formulas he found very numerous in-
stances in which the calculated densities could not be made
to agree with those obtained experimentally, except on the
theory that in these bodies certain ones of the clements were
more intimately combined with each other than with the
other constituents, and that they formed groups expanding
and contracting as a whole. Of such groups, or radicals as
he calls them, he at first found only four, viz., cyanogen,
ammonium, Hm and Hd; but he now holds that others may
be formed from the last two by substitution.  Such a view,
of course, sweeps away a great army of hypothetical radicals
in organic chemistry—a proceeding which chiemists will be
very loth to permit.

When the formulas of organic bodies arcexamined accord
ing to the method just indicated, and the volumesof Hm and
Hd have been subtracted, there will bo found remaining a
carbon nucleus consisting of C in alcohols, ethers, and fatty

4C in sugars and starches, ete.  The variations in diameter
of these carbon molecules appear to be connected with the
poiot.  Thus, in the paraffine series we have:

Batane, 5 350 4 = Denatyeen, Obsorved density 0
mﬂmtwomnquld.' and have O = 24: inthe |
i olld 0= 30, Betwoen thom thare aso 14 e

As solids are to cach other as the cubes of their diameters,

acids, of 8C in aldehydes, of 4C in benzoles and olefines, of

liquidity and  solidity of a body, and also with jts boiling
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S (melted) 2 = THI0

bon varies through the series 20, 24, 28, 89, and
lnst example 1t expands from 28 to 82 when the body
from the solid to the hquid state,

n examinmg the above examples and those which are
ow, 1t will be observed that thero is a tendency to as
divisidle by four, The second butyric alco-
hol 18 a perfect example. It must be remembered, however,
‘that these and other volumie formulas are constructed to
represent the means of wll avmlable density detorminations
of any given body  There 18 every probability that there ex-
1818 10 every case an 1somero whose density will lead to a per
fectly normal formula in which all the diameters are multi-
ples of four, while other specimens of the body exhibit only
‘more or 1ess perfect approximations, This probability has
the support of hundreds upon hundreds of instances. We
“can only give o few to show the different phases of this ten-

T'V;gore inorganic compounds are found with varying den-

S L

14y

| slties this variation is caused by the most positive or basylic

constituent,
Sulphato of potash, O+ 5+ oF =288, Maxtmum observed D.= 289
“ L0 “ ol

o NK gue. Minlmum ¢ D= 2407

The potassium alone varies, and the variation is here nearly
4 diameters. This is often the case between maxima and
munima, while the mtermediate isomeres differ by half or

whole diameters. The densest carbon, diamond = ?5 = §:556,
while the lightest, lampblack = {3 = 1-75; difference = 4 di-
‘ameters, Agamn, we have.

Quartz, =0s 8! — 268, Observed density, 2663
Lightestsilicaknown = 02-8 =183, = v 1815

The latter is obtained by the ignition of opal.
‘When an electro-negative unites with different positives of
the same group, the positives increase by 4 or 4n diameters.

Chloride ot lithium, 951 1 B — 1909, Obscrved D, 1908
Ohlorido of sodtum, 25 N ¥ =248, ¥ D,
Here the negative chlorine remains the same, while Na is

greater by 4 diameters than Li

When a positive unites with several negatives of the same
group, the resulting series will show a variation of the posi-
tive through 4 or 4a diameters,

Chioride of sodium, 21 33 N = g8t

Bromideof sodtnm, 257 FeN® —gom o« w egm

Changes from solidity to liquidity and from color to black-
ness are accompanied by variations of 4 or 44 diameters. Ex-
amples of organic bodies illustrating the first of these changes
have already been given.

Tin chloride, solid = 251 257 53 _ gg. Observed . = 279

fased = o0 -2710 00 _om. 4 u-oum

Elements uncombined change only through half or whole
diameters instead of 4n:

Observed donsity, 2172

- “

Solid potassiom = 5 K — 571 Obeervea . = &
udu.‘l - = g = vm. . . = 8‘:

To illustrate the change from color to blackness, wo have:

Cinnabar red cryst., 25 EF U2 — g1 Observed D, = 8134

Meta-cinnubar black cryst., 2;; . 2’;@5 = 7748. “ “

= 778

Such are, in brief, the results of this latest and most ex-
tensive of the researches into molecular volumes. It is not
the writer's purpose at present to discuss the reasoning or the
methods pursued by the different inyestigators, but simply
to prescnt for the first time their work and their views in a
connected form, with the hope that a knowledge of the sub-
ject may thus be promoted among those who are sufliciently
Iinterested in theoretical chemistry to give it their careful ut-

tention, O I K.
R Y v -
In It Education or Accldent?

Technical education supposes thut a child must be educuted
for the sphere he I8 expected to oceupy in life.  Advocates
of u purely technicn) education use frequently such phrases
s lboring olosses,” ** station in life," ** educated classes,”
“oultured society,” “upper clusses.”  Whether this is wise
in republican America o8 in monarchical Europe remains to
be scon,  Experlence has shown that it iﬂt\l:l'rllil)L’l'\' unwise

Lo supposo that a certain boy Is to make a Congressman,
while another will peg boots.  The issue usually shows that
the young lawmaker makes & cobbler, while the predestinat-
ed bootmuakep becomes o forelgn minister.  Some of our very
best and most learned men wore not intended Il_\‘ their l“""'
eats to occupy very high stations in life. It is dangerous to
“suppose” very much in reference to uny hoy, continues

Barnes Fducatwnal Monthly, in this enlightened age,

!

. ENGINEERING INVENTIONS,
Mr. Joseph R. Winters, of Chambersburg, Pa, has pat-
ented in this country, also in England, Cannda, France,
Germany, and Belgium, an improved fire escape lndder and
hose conductor, which may be ensily rafsed (o uny required
beight within the limits of the capacity of the machine, and

ing timid o infirm persons, or articles of furniture, The

dovices, whieh cannot bo readily deseribed without an en-
graving.

An improvement in tho class of ear couplings, whose en-
goging devices are pivoted hooks or draw bars, has been
patonted by Mr William W Scott, of Sumner, Towa It
consdsta in the employment of coupling hooks or draw bars,
having pivoted heads to adapt them for engogement with
bumpers having slotted heads, which are inclined, the ob.
jeet being to enable cars of different heights to be coupled
An improved car coupling, designed to obviate the neces-
sity and its attendant danger of going between the cars, is
the invention of Mr. Charles Abrenbeck, of Navasots, Texas,
The improvement consists in the particular means applied
to an ordinary draw bar for holding and centering the ordi
nary form of link, and elevating the same 8o as to enter the
opposite drmw bar.

A coupling for cars that will automatically couple them
at all times, whether the latch is up or down, and which is
arranged so that the draught at no time falls upon the pin or
pivot of the lateh, but is borne directly by the draw head,
has been patented by Mr. Patrick M. Bracelin, of Daven
port, Towa. This invention obviates the necessity of going
between the ears either Lo uncouple or couple them.

Mr Robert Hay, of Mineral Point, Wis, has invented an

improved draw bar, which consists of a frame adapted to be
connected with the tender, and provided with a coupling
bar carrying cross heads and a spiral spring within the
frame, so that when drawn or pushed it is cushioned by the
spring, and thus reheves the shock and strain on the engine
Messrs, Robert M. Pringle and William D. Robb, of Eliza-
bethtown, Ky., have patented an improvement in safety
valves, which consists in changing the form of valve in
common use, so as to make it extremely sensitive to any
variations in steam pressure, and so that the escaping steam
shall assist in closing as well as in opening the valve, and in
inclosing it in a case provided with a set screw and jam nut,
in order to adjust and secure the valve at will,
Mr. Charles A, Mentry, of Newhall Station, Cal., has in
vented an expanding reamer for increasing the bore of oil
and other deep wells, that can be let down through the tube
and expanded when it reaches the proper point for the ream
ing to begin. It consists of a forked reamer incasing an
expanding spring plunger projecting through its head,
where it is provided with a needle controlled by a trigger,
from which a halyard leads up to the surface.

An improvement in the class of coupling devices which
consist of pivoted hooks, has been patented by Messrs. Seth
8. Watrous and William Gerber, of Fremont Center, Mich.
The improvement consists in the combination of the two
cams projecting in opposite directions, with the coupling
hooks pivoted within the draw head on vertical pins, but in
different horizontal planes, the cams being arranged in rela-
tion to the hooks, so that the latter may be spread when the
cams are turned.

A Runaway Rallway Wheel.

A most singular railroad accident lately occurred on the
Erie Railway at Middletown, N. Y. The train known as
the steamboat express, one of the fastest on the road, had
just left the station and attained its full speed, when the for-
ward wheel of the front truck of the locomotive became de-
tached and started down the truck by itself. Such was its
impetus that it ran fully o hundred yards, then left the track
and ran through the brick wall of Bunnell’s lumber yard
before it came to astandstill. The cause of the accident
was o heated and worn out journal,  Travel was delayed on
the enstward bound track nearly four hours in consequence,

S — W —
Forolgn Frult Wrado of New York,
According to the nnnunl report of the inspector of customs
the value of the green fruit fmported at this port during 1878
was ns Lollows:

Por Amount

: contum Valaoe. of duty.
Variotion of fealt, duty Dollars. Dollars
Ornngos and Jomons .v..vniies ) 2,800, 00 000,505.20
Grnpoes A v 20 RN ) A6, 400,80
Pineapples. .., ..... . 20 HY U0 17,553.90
Bauanas .., 10 B 010 49,601,00
Limos i e 2 w, 10 3,004 156 40
Grape fralt,shaddooks, mangoos,
|:Iunlu|un. wiatormoelony, cantae
oupe moelons, and o fow other
varlotlos of groon frult not
nnmed 0% 8 KANEYVR R () 10,5711 1.007.00
Coconnuts, ., a « Froo 107 )
Tl IR & s Canatarenshy 3,700,000 W, 014,00
ALV A P S §, LA Ok tm.m %
Increase of value and duty for
1878, ob avaIni . $080 08 $100 578 ;0

There was o large increase In the quantity of fruit import-
ed from the West Indies, except in the case of oranges and
pineapples.  The falling off in pineapples is supposed to be
due to the establishment of large canning factories in the
West Indies.
and a quarter millions, occurred in the importation of cocon
nuts.  Of Mediterranean fruit, the lmportations In 1878 were

1t may be inclined at any desired anglo. It carries the hose |
up with it, and is arranged so that it may be usced in lower- |

An extraordinary Increase, amounting to two |

lightly iu excess of those of the preceding year. Of grapes, |

121

’ the number of packages was largely in excessof thoseof any
| previous year, namely, 45,000 barrels and 12,000 half barrels.
The pomegranates numbered 200 cases.  The Mediterrancan
oranges and lemong number 1,254,802 boxes und cages,  Tho
nvernge loss on oranges was 86 per centum, aud on lemons
20 per centum.

From the West Indies, 12,042,675 oranges wers imported,
with an average loss of 45 per cent.  Of bananas there were
660,887 bunches imported—an increase of 157,916 bunches

invention consists 1n n novel and ingenious arrangement of |over 1877. Twenty-three per cent of the 2,704,778 pineap-

ples perished on the voyage. Nearly 10,000,000 coconnuts
were imported, with an average logs of 9 per cent,
Overland Boating,

The proposed construction of a ship railway across the
Isthmus of Panama has called to mind the similar though
'smaller portnge system formerly employed by the State of
Penngylvanin, For many years the system was used in
transporting canal-boats (built in sections) from the canal
between Conemaugh (near Johnstown, Peon.) on the west-
ern side of the Allegheny Mountains, and Hollidaysburg on
the eastern side. By this arrangement boats without break-
g bulk were passed between Pittsburg and Philadelphia
vin Columbia. The portage of the mountains was made
by means of inclined planes, at the top of which were sta-
tionary engines to draw up or let down the cars or trucks,
using a heavy hemp rope running over pulleys between the
rails to keep it from the ground. After reaching the top of
the plane n small locomotive was used along the * levels,”
as they were called, until the next plane was reached. By
this means transit was quick, and the expense of handling
the cargo twice was avoided. After the construction of the
Pennsylvanin Railrond, and the introduction of locomotives
that could draw loads up grades that years before were only
| capable of ascent by means of ropes and stationary engines,
the old portage rond of the State, becoming the property of
the Pennsylvania Railroad Company by purchase, was aban-
doned; and now the traveler can see, as he is whirled along
in a palace car, only the ruins of what was forty years sco
one of the most wonderful public improvements of the age.

A similar system is still employed in New Jersey for
changing canal-boats laden with coal from one canal system
to another.

The Export Trade in Staves, Shooks, and Hoops.

““The great majority of the sugar and molasses hogsheads
which are emptied of their contents in this city,” says the
Boston Commercial Bulletin, **find their way back to the
| West Indies again, The hogsheads are purchased from the
'refiners by an enterprising firm, who take them apart, clean
| the staves and*bundle them up into shooks, and expart them,
together with their heads, to Cuba, This firm have one
 yard in South Boston in which they thus prepare 2,000 hogs-
heads per week for export. The export trade in new shooks

| to the West Indies is also an important one, these last sell-
ing at from $1 to $1.75, while the second-hand shooks bring
but 50 to 75 cents. The stave trade of Boston is nearly all
in the hands of one firm; and as more than $300,000 worth
of cooperage stock of various kinds are exported, in addi-
tion to what is used in this vicinity, their business is a large
one. The staves, which are so largely exported from Bos-
ton to the Mediterranean and to England, are white oak.
Sugar barrels are ulso made from elm, and in New York are
| being made of a single piece, cut out for the purpose. The
|oak staves come from the West, largely from Michigan.
Staves are usually exported in the rough or unfinished state,
'and range all the way from $60 to $150 per thousand for
(hogshead staves, and $80 to £200 per thousand for pipe
| staves.”

AN
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Another Rallway Bridge for Ningara River,

In 1849 the Lewiston Suspension Bridge Company and the
Queenston Suspension Bridge Company were organized, the
first on this side and the second on the Canada side of the
‘ Niagara River. They built a highway suspension bridge at
Lewiston, and maintained it for some time, 1t blew over
Lone day and was never repaired.  The ruins of the structure
still remuin in the form of masonry on each side of the river,
and one cable still suspended.  The Oswogo Polladivm suys
that the Rome, Watertown and Ogdensburg and the Great
Western (Canada) railway companies have bhought the stock
of the old companies above named nnd formed n company
r with $1,000,000 capital to build a bridge ot Lewlston.  The
| work will be begun immedintely,  The beidge will be one of
| the finest of the kind in the world, The river ot the point
| to be crossed s 600 feet wide, Tho bridge will be a steel
[ truss structure of one span, and will bo & rallroad and high-
[ way bridge. The objeet of the partics in interest s to wecom-
modate the local trade of the Rome, Watertown and Ogdens-
burg road and that 6f Northern Now England and the West,

P —
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Coupe Cars for Londouw,

An order for fifty two-horse cars for use in South Loudon,
England, was recently completed by a firm of car builders
' in this city. The same company aro now building
| for the same market a number of one-horse ears of the ** hobe
tail” pattern.  In London they will bo known as coupis
These cars are provided with pay boxes, have horse guards
at the dashboard, and life guards in front of the wheols, and
are hung on Mr, Stephenson’s new method, which makes the
riding easy. They are finished in hard woids, and the seats
are upholsteced in fancy earpets.  Ameriean Cars are pro.
ferred in England for their superior strength and lightness.
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'RECENT DECISIONS unmn T0 PATENTS, TRADE
hraov.-.uumonm-num- District of
Missounrl,

MANUFACTURE OF ENAMELED THOX WARE —&T, LOUIS
STAMPING COMPANY % QUINDY of al.

1. Whero the original patent described a process of ennm.

oling iron, the gist of which consistod in a cortain prepara- I

ton of the iron and the application of any well known en-
ameling mixture, it was not at varianco nor incompativle
 with the invention desoribed to insert in the refssue of sch

t # formuls 88 to an enameling mixture which conld
work out the rosult.

2. If the specification contains such a description as will
enable one skilled in the art to accomplish tho desired re-
wult, it is sufficient without attempting to speculate s to the
philosophy of its action,

8 The testimony of a witness as to prior uso by him of
the invention patented is rendered unrelinble and incompe-
tent by the circumstance that his employers, aftor having
the benofit of his skill, sought the right to use the patented
process as soon a5 they heard of it; and the further fact that
the specimens produccd were very different from those made
under the patent.

4. Relgsuod Letters Patent No. 7,779, granted July 3, 1877,
W I G & W. F. Niedringhaus, for improvement in the
manufacture of enameled iron ware, are for the sawe inven-
tion as the original patent and valid.

The St Louis Stamping Company isthe assignee of re-
jssucd Lotters Patent No. 7,779, granted to Frederick G. &
William F. Niedringhaus, July 3, 1877, for ““ improvement
mn the manufacture of enameled iron ware,”

The olaims in the original patent are as follows:

1. The herein described process of enamcling iron ware
by oxidizing the iron during the process of the drying of the
glaze, substantially ns set forth,

That phiraseology is not changed in the reissued patent.

The second claim is:

A new manufacture of enamel sheet iron ware, ennmeled
substantially as described.

In the reissue the phraseology is:

As a new manufacture, mottled enameled sheet iron ware
having the oxidized buse fused with the surface glaze.

By the Commissioner ot Patents.
TRADE MARKE.—EX PARTE THE SAFETY POWDER COMPANY. |
The term **safety,” applied to powder, fuse lighters, and
explosive caps, naturally suggests that these explosives may
be used with comparative safety, and is therefore descrip-
tive, and is not registrable as a trade mark.
TRADE MARK.—EX PARTE THOMPSON, DERBY & CO.

The word ““swing,” when apphed to the socket of a scythe
snath which moves on a pivot, each point deseribing the arc
of a circle, and is made fast in different positions, indicates
the peculiarity of the socket with sufficient precision to be '
descriptive, and cannot be registered as a trade mark.

WHEEL PLOWS. —LAPHAM 4. BETTENDORF,

Under Rules 7 and 57 the party to an interference who
first files s completed application, including petition, specifi-
cation, oath, drawings, model or specimens (when required),
and first fee, is deemed to be the first inventor, in the ab-
sence of all proof to the contrary, and the testimony of the
other parties is to be taken first,

LUBRICATOR PATEST OF NICHOLAS SEIBERT.—APPLICATION
FOR REISSUE.

1. The machine for which Letters Patent No. 04,780 were
granted September 14, 1869, to Nicholas Seibert, in the form
in which he constructed it, necessarily involved the use of
bydrostatic pressure as a force for the expulsion of the lubri-
cant from the lnbricating cylinder; but it was designed to
be a steam lubricator, and the presence of hydrostatic press-
ure in the device, as an operative force, was not known or
suspected by Seibert until after he had obtained his patent.

2. As he who, by a lucky accldent, discovers a new art, is,
under the law, as much entitled to a patent as he who, by
an effort of genius, invents a new machine, however inferior
in merit his work may be, so, also, is he who invents a ma-
chine which accomplishes its object entitled to a patent for
it, whether he does or does not correctly understand the law
or philosophy of its operation.

3. Beibert’s lubricator, which was operated by hydrostatic
as well a8 by steam pressure, wus his invention, sithough he
did not fully understand the law of its operation; and he is
entitled 1o a patent for this particular machine, whether it
operates as & steam lubricator, or as a bydrostatic lubricator,
or as both combined,

By the Acting Commissioner of Patents,
MACHINE FOR CLEANING SILK THREAD,—TAYLOR 0s,
MARTIN,

When the evidence in an Interference develops the fact
that the contesting partics are not independent inventors,
but jointly devised the invention, judgment of priority can-
not be had in favor of cither party, but the interference will
be dissolved,

KUADE HOLDER FOR LAMPS. ~—MANSHALL 04, P18 el al,

1. Certain motions to strike out, not the final judgments
of the Examiner of Interferencos and the Examiner-in-Chief,
but the views properly expressed by those tribunals in arriy-
ing at such judgments, denied.

2, The sole purpose of section 4,904 Revised Statutes be-

jng to enable the Commissioner to determine, by proceed-

Scientific gmmmu.

[/\m usT 23, 1879.

to an applicant, notwithstanding n patent for the same in-
vention hax boon previously fssued, or to which one of two
or more contonding applicants a patent shall fssue, the ques.
tion of priority between two or more patentees who may be
pactios to the prooceding need not and cannot be detormined,
after judgment therein has been rendered against the appli-
cants who acquiesco in such judgment,
AVPLIOATION VO IREFRIGEIATOR PATENT, ~<BATEH,

1, A machine and o product, o process and o composition,
an art and an artiole, and a ** mothod and the menns," ench

constituto distinet patentable subject matter, and but one of |

them can be the subject of o single clnim.

2. Whore the improvement made consists of an apparatus,
it alone should be elaimed, and not its functions, nor should
tho apparatus be elaimed oy means " for accomplishing the
result,

APPLICATION FOIL A DESIGN PATENT FOR S8POON IHANDLE,
—TEATTIE.

More than one separate and independent design eannot be
claimed in the same application; but, where the design is an
entirety, & claim for the entire design, as well as claims for
sub-combinations of the parts, is allowable.

The Mysterious In Bollor Explosions,
There is beyond guestion an element of mystery attending

certain boiler explosions,

of water or extensive corrosion of plates, were regarded as
mysterions and remarkable,
almost without number to account for their occurrence—in |
a word, to solve the mystery. The spheroidal theory of |
Boutigny d'Evrcux may be cited as an example, When
water is dropped on a hot plate it assumes the spheroidnl

' condition, runs about in drops, and evaporatesslowly. The

drops are really not in contact with the plate at the time,

‘each drop being enveloped in an atmosphere of its own
When the plate cools the water touches it and flashes |

vapor.
into steam. It was supposed that under certain circum.
stances water assumed the spheroidal condition in normal
steam genorators, and that a great development of steam en

sued when the furnace plates cooled a hittle; 80 much steam
being made thus in a few seconds that the boiler burst, This
idea is now well known to be fallacious.

Another theory was that if a boiler was heated red hot and
cold water pumped in it would infallibly explode; this is
obviously the tail end of the speroidal theory. Inasmuch as
the specific heat of iron is but one ninth that of water, in
round numbers it follows that nine pounds of iron heated to |
about 1,500° must give up their heat 1o make one pound of
steam; and it has never yet been shown how enough red hot |
iron could be present in a boiler to cause a development of
steam with which the safety valve could not deal. Many
experiments have been carried out to test the point, with neg
ative results as far as explosions are concerned.

The electrical theory was broached. What this meant we
never understood, nor did we ever meet any one who did. |
One gentleman promised to prevent all explosions from this |
cause by incasing every boiler in thin sheet copper. Another |
proposed to fit conducting wires to put boilers in communi |
cation with the earth. The notion that water was decom |
posed into oxygen and hydrogen, and subsequently recom-
posed with a terrible explosion, kept its ground for a long
time. We believe we may say that no engineer possessing a
moderate knowledge of chemistry holds such a theory now
The inspecting engineers of the various boiler insurance and
assurance companies were the first to place the whole sub-
jeet on a sound footing. They showed as a result of their
experience that boilers burst beeause they were too weak to
withstand the strains brought on them by the internal press-
ure. They proved that in the vast majority of cases furrow-
ing, and grooving, and corrosion in all their multifarious
forms, were the agents operating to bring about boiler ex-
plosions, and they carried back such catastrophes from the
regions of romance to those of everyday life, Therels some
reason, however, to fear that theso gentlemen have gone a
little too far; and that by assigning all boiler éxplosions to
one cause they are doing harm and stopping inquiry into
certain secrets of nature about which we do not know quite
s0 much as is desirble.

That by far the larger number of explosions which occur
every year in Eogland are due to weakness of the boilers
which give way, either congenital or acquired, we should be
the last to dispute. But it is equally indisputable that events

| take place now and then which quite upset all conclusions

based on the idea that explosions always take place because
a boiler is too weak to withstand normal strains, and these
said events apparently contradict much that sound scientific
authorities teach, Thus, for example, although the entrance
of cold water into a red hot bofler ought not to cause an ex-
plosion, yet there is one case at least'on record in which, on a

" Ipail of cold water being poured suddenly into n red hot

kitchen boiler, n most violent and disagtrous explosion took
place. The weight of metal engaged here was, however,
very gront as compared with that of the water, It is also
shown that explosions bave ensued when water was pumped

(into plain eylindrical externally fired boflers, which had been
Lallowed to run short,

On the other hand, boilors patehed and re-patohed, ead |

seomingly worthloss, have hy the hundred done their duty
for yenrs without n catastrophe, while boilers as woll made
as possible, and in excellent condition—nearly new in fact—

At one time all explosions of |
boilers, save those which obviously resulted from shortness |

Theories have been formed |

ing lmovm 08 nn Iulnrfomnco wlmlhur he will geant o patent | have ¢ \plml- wl with disastrous reslts,  Holong ns rum.wmu

and corrodion nre present it is easy to nccount for the failure
of u boiler, It Is when explosions of strong boilers oceur thut
{Inspectors are at fault, differonces of opinion arise, and we
becomo enveloped in an atmosphiere of mystery outof which
it is difficult to find the path which leads to certuinty. Two
notable exumples of this have boen recently recorded In our
golumns’ one is the Coltness explosion, “‘ll.v-n wix boilers out
of ten flaw away at once like & covey of birds: the othor is
the Kersloy explosion, when one
leaving the rest intact.

As regards the Coltness explosion, that, as is well known,

has been explained by Mr. Fletehor on the theory that one
boiler which exploded first had the
and consequently gave way from a sheer accumulation of
pressure.  We cannot find that one tittle of definite evidence
was adduced to show that any such plugging took place,
\ Mr, Fletcher is, no donbt, satisfied on this polint, but wo are
[not. In fact his theory is based on pure assumption. But,
granting that he was right, how are we toaccount for the ex-
plosion of the romalning five bollers? Onpe explanation is
that the boilers wore bedded so close that they rested agninst
each other, and that each boiler ax it gave way staved in the
gide of the next one to it.  To make this an intelligible cayse
of explosion, it must be nssumed that the sudden reduction
of pressure on the outrush of steam through the side of the
broken boiler caused so large a portion of the contained
water to flush into steam that the boiler flew into picces he-
fore the steam 8o produced could escape. But it is well
known that the Coltoess boilers were strong enough to stand
a pressure of 300 pounds on the square inch, and it is diff.
cult, if not impossible, to see how steam of any pressure like
this could be produced. Only as much water would be con-
verted into stenm as would suffice to restore the pressure in
the boiler to something less than what it was before the rent
took place, To nssume anything clse is also to assume that
once the process of flashing is established it will go on re-
| gardless of the pressure set up.  This is a very important as-
sumption; nay, more, it is a complete begging of the ques-
tion. If it can be shown conclusively that the stored-up en-
ergy in a boiler can all be expended in flashing water into
steam, Il flashing is once fairly set up, without any conside-
ration for the accumulation of that pressure which is inimi-
cal to the operation of the flashing function, then we are
face to face with a new physical law which would clear away
much mystery, and set boiler explosions, like that at Colt-
ness, in a totally new light. It is a notorious fact that a
great many explosions take place just when an engine is
|slarlcd. If we may assume that the sudden reduction of
 pressure sets up flashing, and that the process is continued
by, if we may use the words, its own ois ofoa, then it is easy
' to understand why a sudden reduction in pressure may cause
| an explosion; but until some definite statement of facts is
| available, we must hold this ideato be pure, little supported,
theory, and nothing clse. If we are asked, how, if we reject
the theories of Mr. Fletcher and others, we explain the Colt-
ness explosion, we reply that we cannot explain it, because
| there is not sufficient evidence available on which to base an
oplnlon.

In the Kersley explosion we have a boiler, insured, care-
fully looked after, and apparently sound, going to picces 4
| without having given warning in the way of leakage. Here
agsinweﬁnd boiler inspectors dealing largely in pure as.
sumption. Mr. Hiller, the engineer of the National Insur-
ance Company, took it for granted that an elbow pipe was
broken off and let the water run out. But there isnol a
scrap of evidence that a cast iron pipe was broken as sup-
posed, Mr. Baldwin, another boiler inspecting engineer,
holds that Mr. Hiller is quite wrong, and that the boiler
burst because the plates had become weakened by age; that
they had “*lost their nature,” to use a word well known
among iron makers. But even Mr. Baldwin finds all the
plates he tested so strong that the boiler should have with.
stood on the lowest ealenlation double the pressure at which
it was worked. It is to be presumed that the inspecting en-
gineers of boiler Insummee companies are the greatest au-
thorities in existence on all that pertains to the life and death
of steam generators.  When we find any one of these gen-
tlemen unable to form any opinion concerning eerhinclhl-
trophes, which is not flatly contradicted by a pr
brother, it would be folly to deny that there are
boiler explosions—that is to say, thbhm
some causeor causes unascertainable. Mwmm
remain in ourpmnntlgnnmhwryim‘ ) ~ But

boiler out of eight burst,

steam pipe plugged up,

ration and ebullition have been.
umlmto:slurnld_m
about which men speak all the more
roully know.—The Bnginsr,
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ory mon 1o take an Ioterest 10 the white,
o bods.  Digging and shipping on
~ oars will oost 50 cvnts per ton. M. J. Dobachiuts, Dolle-
ville, 1L, Agent. _
“Tho New Beonomlser, the only Agricultural Engine
with roturn fue bollor ln use, Bee ndv. of Portor Mfk.
Pake .
Employmont Wanted,—Too) Maker and Machinist,
Can (0 tho best of work, Had charge of men fortho
&hbm . 0. Box 81, Romoe, N, Y.

 Forsaith & Co., Manohester, N. I, & 213 Center St., N,
Y. Bolt Forging Machines, Power Hummers, Comb'd
ﬁnmm.aumnmxa-numumm-
‘ery. Sond stump for (us, cat. State just what you want,
~ The Eloetric Light In its Practical Application, By
P. Higgs. Numerous llustrations. $.50. Mall free.
E. X F. N. Spon. 8 Broome St., N. Y.

Wright's Patent Steam Eugine, with automatic cut-
Off, The best engine made. For prices, address William
‘Wright, Manufacturer, Nowburgh, N. Y.

For Solid Wrought Iron Beams, cte., see advertise-
ment, Address Union lron Mills, Pittshurgh, Pa., for
lithograph, ete.

M. Preutiss & Co., 14 Dey St., New York, Manufs,
Taps, Dies, Sorew Plates, Reamers, ete. Send for lst.

For Sorew Cotting Engine Lathes of 14, 15, 18, and
2in, Swing. Address Star Tool Co,, Providence, R. I.

The Horton Lathe Chucks; prices roduced 30 per cent.
Addross The B.Hoiton & Son Co,, Windsor Locks, Conn,

Ldncoln's Milling Machines; 17 and 20 fo. Screw
Lathes. Phoeolx Lron Works, Hartford, Conn,

A Cupols works best with forced blast from o Baker
Blower, Wiltraham Bros,, 2,815 Frankford Ave., Phila.

" Jiand Fire Englnes, Lift ana Forco Pamps, for fire
2 ‘4,-.“...... rret v |.‘

: ,'ﬁ.‘l.!.‘.nglws,.x.r-m.o.;.a.
Kopt 8t 7 Liberty 5t., N. ¥, W, Sellers & Co
Tnjvotor, worked by & slngle
olronlary. D, Saunders’ Sons, Yonkers, N, ¥,

Anovsp mup Worrd Wit GENERAL
faxnum. By John Russell Youn - ﬂeov;
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Scientific :

"hiladolphin Smelting Co., I'bitn., Pa.

enlarged our eapacity o 96 cruciblos 100 Ib,
1 to make castings of 4 tons welght

Cneting Co., Pittaburh, .

& Co., Eencon

Por Stafts, Pulleys, or Hangers, call and see stock

have introduced & new
of & lever,

Steam and Gaa Pitters’ Tools & speclaity. Send for

W, Selies & Co., Phll

NEW BOOKS AND PUBLICATIONS.

York: Subseription Book De
the American News Company.  Pub-
shed fn 20 parts,  Each 68 pp. 8vo. II-
Tustrated, cunts,
Parts I, and 1L of this splendid record of travel
cover the experiences of Genersl Grant in Bogland, No
travelor wis over recelved with so much distinetion by
the lendors of thought and action the world over, or ever
saw, under mote favoeable conditfons, the best that the
elvillzed workd s to offer, ‘The narmtive of his journey
Incloveely told and lavishly (lustrated; and, so far as
publisliesd, amply fulflils the promise of the publishers
0 make it tho fAnest record yot printed of a tour of the
world, With such a wealth of superior material to
ehoowe from Mr, Young conld scarcely fall to make an
Intereating volumeyg his skill and experience a8 a jour-
nallst left no doubt of hix making good use of his oppor-
tunition, 1t Is not lkely that any other writor will over
lavo a story to tell Involving so many brilliant scenes
or contalning so mucl to gratify Amerlcan pride,

Bios or 1 Coronrano Varuey, By Elliott
Coues, Purt First, Passeres to idw,
Washington:  Government  Printing
Ofee,

It Is rare that a book, moro especially an officlal
document, Is xo moch more than It professes to bo as
this admirable report of Dr, Coues, The value of the
bibliographical appendix it Is Impossible to overesti-
mate, The wholo sabject of the bibliography of North
American ornithology and of the synonomy of North
American birds bhas been worked up ancw from the very
beginning, every point belng verified by personal Inves-
tigation. It is by far tho bost work cver done in this
department,

Tue Anr IxtTercoANGe. Volume 1L Jan-
uary to June, 1870. New York: The Art
Interchange Publishing Company. Price
$1.50 o year.

This unpretending but sensible and admirably edited
houschold journal deserves the cordial support of every
one who cares for the promotion of the polite arts, It
i# not only an art nowspaper of a fine and discriminat.
Ing character, but a periodical Instruction book giving
theorotical and practical | in art methods, which
will be found of value o every refined honsehold. It is

Presses, Dies, and Tools for working Sheet Metal, etc.
Frult & other can tools. Bliss X Willlams, B'klyn, N. Y.

Linen Hose.—Sizes: 134 in., %c.; 2 in, 25¢; 24 in., | ORGANTC CryasTry, Pracrican Axp Traeo-

Te. per foot, sudject W large discount. For price lists |
of all stzes, also rubber lined linen hose, address Eureka
Fire Hose Company, No. 13 Barclay St., New York.

Workshop Recelpts for Manufacturers and Mechanics,

:

published fortnightly, and each number has twelve
pages, with an occasional lllustrated supplement.,.

RrETICAL. By Hugh Clements. London:

American,

(@) D. H . writes: 1. I have been got-
ting up & colleetion of entomologleal specimena for the
past dor 4 years, and | have found that my specimens
are oaten by a small grub which spolls & great many of
them, [ think they must generste In the spocimens, as
somo of thew are not exposed to the alr, Wil you
please luform me what 1 can pot on the lusect that will
provent these moths hatehiogand not injare the specis
men? Would corromive sablimate do to palnt them
witht A, Impreguate the specimens with a solation of
arsendous neld In dilute alcohol. Seo p. 11 (40), volume
85, Scoexrino Axmmcax. £ Will equal parts of aleohol
wnd water proserve zoological specimens as well as puro
aleohol? A. No. 8 Wil you pleaso Inform me also
what Ii the Intest lustratod work pabllshed on Amerl-
can Inseets and roptiles sultable to clamify and stady up
entomologleal and zoologieal specimens? A, Consult
Packard's ** Guide to the Btady of Insects," Westwood's
SPhesmurus Entomologlons Oxonlennsls," Nicholson's
Zoology, sud Owen's ** Vertebrate Animals.*

(3 G. M, asks how methyl chloride can
be used In the production of fee, A, Mothyl chloride,
which s ased In the mannfucture of green and violot an-
1line colors, was omployed for this purpose some yenrs
since by Raou) Plctet, and lateoly Mr. Camillo Vincent, of
Parls, has used It to produce very low temperatore, If
compressed methyl chloride I liberated from this over-
prossure it will begin to boll, and the temperature will
fall to 8" Fah. This bolling will then stop, awmd the fluld
maothyl chloride will romaln quiet without evaporating
any further. By means of an air pamp the tem
oun bo reduced to —407*, The small machine that Mr,
Vincent uses for this purpose consists of a double walled
copper vessol, botween which two walls the methyl
chloride enters st A, Thespace, M, contains some noue
congealable liguid—alcohol, for Instance, The space,
B, 1s flled with some non-conductor of hest, as mineral

Blackie & Son, 16mo, cl., pp. 253
Specially desigued for the students in the Science and
Art Departigent, South K The descriptive

Tllustrated. $2.00 E. & F. N. Spon, 4 Broome SU.X.Y. | portion appeared originally in a series of articles in the

Nickel Plating.—A white deposit guaranteed by using  Bagiish Mochanic, to which bas been added some fifty
ourmateral. Condit,Hanson & Van Winkle Newars.NJ. pages on the identification of organic substances, a

The Lathes, Planers, Drills, and other Tools, new and | shoet chapter on fixed and essentlal olls. 2 brief descrip-
second-hand, of the Wood & Light Machine Compasny,  tion of apparatas used In this department of chemistry,
Worcester, are being sold out very low by the George  a list of practical questions and excrcises, and eighty or
Place Machinery Agency, 141 Chambers St.. New York. | more pages of papors set In organic chemistry at the

Hydrsulic Prosses and Jacks, now and second hand, Kensington examinations (with answers) for the ten
Lathos and Machinery for Polishing and Bafing Metals,  years ending 1578,

E Lyon & Co. 40 Grund St N. Y.
Walrus Leather, Solid Walrus Wheels; Wood Wheels

covered with walrus Joather for polishing. Greene
Twesd & Co., 18 Park Place, Now York.

Bradley*s cushl i helve b . Sce {llus, ad, p. 1206,
Excelslor Steel Tabe Cleaner, Schuyikill Falls, 'hila, Pa,
Vertical Englnes, F.C.& AE. Rowland, New Havon,Ct,
Band Saws o spoclalty. F, 11, Clement, Rocliestor, N.Y,
Diamond Drills, J, Dickinson, 64 Nassau St., N, Y,
Sheet Metal Prossos, Ferracate Co,, Bridgeton, N. J,
Vertical Burr MIlL. €, K. Bullock, Phila., P'a,

Split Pulleys at low prices, and of same streogth and
appenrance as Whole Palleys. Yocom & Son's Shafting
Works, Drinker 8t,, Philadelphia, Pa.

Nolse-Quieting Nozzles for Locomotives and Steam-
boats., & different varieties, adapted to every class of
eagine. T. Shaw, 915 Ridge Avenue, Philadelphia, s

Stave, Barrel, Keg, and Hogshead Machinery a spo-
clalty, by E. & 8. Holmes, Buffalo, N. Y.

‘ HINTS TO CORRESPONDENTS.

No attention will be pald 1o communications nnless
nocompanied with the foll name and address of the
writer,

Nuames and addresses of correspondents will not be
given to inqnirers.

We renew oar request that correspondents, in referring
{0 former answers or articles, will be kind enough to
| hame the date of the paper and the page, or the number
of the question.

Correspondents whose Inquiries do not appear after
'8 rensonable time should repeat them.

FPorsons desiring apecial information which Is purely
of & porsonal character, and not of goneral Interest,

wax, etc. B isa stopcock which is opened and closed
by tuming D. P Isa wrought lron receptacle contain.
ing the flaid methyl chioride. In order to conduct the
methyl chloride into A, the side opening of the receptacie
is connected with the rubber hose that is attached to B,
the receptacle s ralsed and {ts stopeock Is opened, That

123

e

thinned somewhat with bofled ofl and turpentine. When
this hax thoroughly deiod wash off the sarplus gold with
water and s plece of cotton wool. Sllvering may be
dono with the leaf, but It i better to use & dry smalgam.
Heo p, 915, $pon's Workehop Recelpte,

(0) J D, M. asks how sperm oil can be di-
vested of Its gum and prepared for use on the rewing
machine and other delicate machinery, A Allow the
oll to remaln In contact with & guantity of Jead tarnings
or elippings (or soveral woeks (usually vix weeks in re-
quired), then decant and straln through linen or a sand
filter  Sea p. 1670, No, 106, BOEsTIFIG AMERICAN SUr-
PLEMENT,

(M F. C. B asks (1) how to hore n 8x4
Inch oylinder for stenm engine. A You can bore it In
an ordinary slido nthe, with boring bar and cutter, £
How to make s permanent duposit of bright silver In
deslrod places which cunnot bo reached by the hand, on
the inner sarfaco of bottes. A, Sllver nitrte, 1 ounee;
distllled water, 1 pint; sirong aqua smmonis, ¢, «,
added gradually to first precipitate, and then redissolye
the wilver; honey, 3 ounce,  Pour this solution Into the
bottles, ete. immenso them In water and boll for 10 to 30
minutes, or untll properly coated. See article * Sllvering
Glass,” No. 100, SCIENTIFNG AMEICAN SUFPLEMENT,
8. Do most sclentists of the present day, who have
looked Into the subject, belleve In phrenology? A, No,

(8) 8. E. writes: 1. T wish to turn & block,
| composed of & number of different kinds of wood; what
| 16 bost to glue them with? 1 also wish to glue very
ilhluuﬂp-olvoodtollm;wbuhlhouwrum
purposa? A A fine antmal gloe Is as good as anything
| for these purposes, 2. Where can 1 get an sutomatic
|lldn register, and about what would one cost? A In-
sort an advertisement In * Bosiness and Personal™
colomn. 3. How many people have obtained American
patents? A, See the numbers In patent list on another

page.

@) H. L. B. asks* What size of steam
pump wonld be required to force water through a 3 inch
main & distance of 3,000 feet, with 50 feet elevation at
end? A. You can use sny sfze of pump you please;
it must be determined by the quantity of water you wish
tolift in a given time.

(10) H. M H asks: 1 What pressure of
steam will & boller stand made like the one described
In Surrrexxsy, No 182, page 25301F A, If well pat to-
gether, 150 Ibs, per square inch, 2. Where should the
water stand in it? A, One to two Inches below top of
lower flasks

(11) W. M. asks: 1. Will a boiler of 20
inches diameter, 20 fnches high, i inch iron, hold 350
Ib. of steam to the square inch? A, Make it at least
5-16 inch thick., 2. How thick should the cylinder be,
31§ Inch bore, by 6 Inch stroke, to make 400 revolutions
per minute, boller pressure 300 1b.f A, 3 lnch when
finished,

(12) C. J. B. asks: What is the greatest
depth in which any submarioe diver has successfully
operated! A. We think about 120 feet, at 8 wreck un
Lake Erle,

(13) W. G. R. asks (1) how to make a pre-
paration to dip packages in to give them 3 coating that
wil) keep them waterproof and airtight, packages cov-
ered with brown paper. A. You may try the following:
Shelluc, 4 parts; borax, 1 part; water, ¢. #,to formon
boiling & very thin sirup. If required to dry very
quickly, use hot. Or use a solation of shellac in wood
naphtha containing s emall quantity of bailed oil
2. What will make a good cheap washing crystal? How
is bluing pat in washing crystal. and what kind of hlae
Is used? A “Washing crystal™ is common commer-
cial carbonate of soda, subcarbomate of sods. The
bluing is cither ultramarine or aniline blae (BB), added
during the crystallization. 3. Can you get me a com-
pound analyzed of a vegetable kind sud tell me what it
containg, and what would be your charge? A, Yes; the

part of the methyl chloride that evap cap
| throogh the opening, 8. As soon as the temperature has

' fallen to —8* (the boiling polut of methyl chloride), the |

pening, S, is closed. If it is desired to lower the tem-
perature to —67°, an alr pump must be attached to B,
In this waya quart of alcohol can be kept at a tempers-
ture of —67* for several hours,

(4) U. R. N. G. writes: 1 have about £5
gold (pure) dissolved in hydrochlorie neid;after acld Is
dried on fire, the gold is redissolved in solution of bichro-
| mate potassium, Do you think [t s ready for gliding
In clectrotype battery? My battery s bichromate
potassium  and sulphuric acld for carbon, and weak
sulphuric acld for xzine, The matter for gild.

Ing Is hung on the zinc by a copper wire, and the
{gold fs hang on the carbon by a copper wire.
WIHll that do? If not, how Is that done? A. Purify the
gold by fusing It with 10 parts of borux glass in a black«
| Jead or French clay crucible; digsolve 1t by ald of beat
In & mixtore of 8 parts hydrochloric and 1 part nitric
ncids, and evaporate the solutlon cautiously over a
water bath nearly to deynoss. Procood as dirceted under

cost depends apon the nature of the compound.

(14) W. S. J. asks: 1. Which is the best
deep sea rounding apparatus in wse? A, That used by
the United Suates Coast Survey. 2, What are its de-
fectst A, This is probably ns near perfect as any in
use,

|

| (15) W. asks: What acid can be used (if
any) in making & monogram type upon copper, to cat
away the surplus moetal, leaving the letters stand out
in relief, and the surface smooth? Please describe the
process or give some other good method. A, Use
niric acid diluted with about 3 volames of water.
Cover the portions to remaln untouched with paratine.
The sand blast may be advantageously used [nstead of
acld in some cases.

(16) Our correspondent C, N, writes: Is it
known what Is the actoal differvnce In the amount of
fuel required to ran a statiooary boller (doing sabstan-
tially the same work) In winter as against the summer
season, caused by the difference In tomperature alone?

houll | 5. ace ’ s aubitee
Solid Emery Vulcanite Wheels—The Solid (Original | 170\ romit {rom 81 10 $5, accarding to. the suliject,

Ymery W -t ki erior, |
"y heel — other kinds imitations and inferio obtain such Information without remunemtion,

B4 We eannot be expectod to spend timo and labor to | AMEmicax Svrrizsesr. 2. 1 have & big gutta percha

tead of ** Blectro Gliding™ p. 2,540, N wxrno UTHARS some of your readers can give the amoant of
. ng," P 3,540, No. 100, Sox . fuel that was required (0 ran a boller that was exposed
to the weather, for each of the twelve months, doing

Oaution.~Our name s stamped in full on all our best
Standard Belting, Packing, and Hose. Buy that only,
The best s the cheapest. New York Belting and Packe
\ng Company, 57T and 3 Park Row. N. Y.

Ormamental Penman's Pocketbook of Alphabets. 22
plates, Tc. Mall free. E. &F. N. Spon, 446 Broome St >
NoY.

For Sale.~United States Patent on Diagonal Churn
Working model oo exhibition. Address * Techniker,"
Room 8, Staate Zeitung Building, Now York,

New 834 foot Boring and Turning Mill for zale cheap
A Brst class tool. Hilles & Jones, Wilmington, Del.

dish, one comner of which Is broken; can you tell me
Any numbers of the ScieNtre Asumean Supppe-  howl can ropair ity A, Melt together equal parts of
MuNT referrod toin these columns may be had st this | pitch and gutta percha, and add 4§ part of powdered
oMce. Price 10 cents each shellac.  This shonld be well stirred togother, Uso hot,
- and clamp the parts woll together until the coment has

(1) 8. 8. H. nsks: 1. What effect would hardenod, 8, How are electroty pes taken from the gola-
the explosion of one pound of dynamite, 40 fathoms be- toe mould? A, It Is neceasary to takea plaster cast of

| neath the surface, have npon the larger flah (n the fuy. the gelatine mould. From (his a poritive cast can |

medlate nelghborhood? A, Those within the toumediate readily be obtatned.
| vieinlty of the explosion would be killed thromgh the rup- 1 (5) F. N, L. asks how the bright gold and
| tare of the alr bladder and Intestines; they would sink at | silver lottering Is done on glass. A. The size s pre-
once (0 the boltom. Those at a distance would be sime | pared by dissolving one onnce Isinglass n Just enough

Manufactarers of Metal Pocket Match Boxes please I ply stooned, and would rise to the surface after o time, | water to cover 15 when dissolyed add a pint of rectified

address Harrison Hrothers & Co., Philadelphia, who wish |

o contragt for yuantity

Elovators, Frelght and Passenger, Shafting, Pulloys,
und Haogers, L. % Graves & Son, Rochester, N. Y,

Holly Systom of Water Sopply and Fire Protection
for Citios and Villagos, Beo advertisomont in SOIEN-
TIVIC AMEIICAN of this woek,

Lathos, Planers, and Drills, with modern lmprove-
monts. The Prott & Whituey Co,, Hartford, Conn,

{ 2. 11 the effect I dostractive, what would be the proba. | wine spirit and make up to a quart with water, Glve the
ble diametesof the circle of death? A, Perhaps within | clean glass & flowing coat of this, and carefally lay on
nradius of 80 yards. 3. Measuring from the surface, | the leaf, which will then readily adhere to the glass.
to what dopth would the concussion be sensibly felty | Let It romaln 98 hours to dry, The design or lotter Is
A. The shook of tho explosion wonld be felt most se- | drawn on paper, and the Unes pricked with needle
verely downwards—It s difficalt to estimate. The dls- : holes, Place this against the glldea surface and dust It
turbance woald reach the surface, but the concusslon thoroughly with powdered whiting, When the paper is
there would bo comparatively slight, 4. Do flsh eaught | removed thero will remuln & oorrest copy of the design

l;\n l;l- way beoowme unflt for food; if so, In what way? J or letter on the gold, Now flll up the oatline with ofl
0,

wold slzv ln which has been ground gome orange chrome,

comparatively the satne service, The result of a twelve
months' performance of & small portable engine and
bodler, used for sawing wood, would be a faic test, as
the exp of It to atmospheric changes would be un-
Questionable, [Perhaps some of our readers will be
able ta furnish the information destred by C. N.}

(17) F. B, nsks: 1. In the dynamo-electrie
machine described (n SyrrLEsEsT 161, can the cores of
the eloctro-magneta be cast of common cast from, of
would that be too hand? A, Soft cast irom will do.
2. Tow loag ought a bichromate battery work withont
attention® A It depends on how much is reqaired of
It. Ordinarily two weeks. 3. What s voleanite! A
Hard rubber.

| (18) A. M. W. asks: What metallic or nox
metallic subatance, heated (0 a red or white heat, w
rotaln that degroe of heat longest aftee it bas

-y w—
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privo of & six horso power magnetlo ongiey A, We
think there are 1o onglnes In market of that size,

20) D. T M. writes: In o firo engine at
work, throwlng water throngh 900 foet of loso with an
Inch noxale, where In the groatest prossure of wator:
ax it loaves the onglne, or at toe lueh holo at the end of
the nozzle! Ao At the pump,

@D J. Fo—A simple dovice for covering
wire I8 shown (0 tho annoxed engraving. A % tube

having & smooth exterfor s scrowod nto A wooden | presents one thoukand millions or one hundred miliions; { Draw bar, R EOY, 0w psyesnasesdns

Scientific American,

@8 J. W. W writes 1 inclose you sce-
tion of samll fountain reservolr, with (I think) & vovel
automatio siphion, We boilt two small fountalns in a
portion of the yard where the inmates havo acooss to
them, and fearing the overflow pipe woald be tampered
with, Ipat lo asiplion overflow as shown ln the out.

|

1t unswors Lwo purposes, noting as o positive overflow, |
and, whoen {tis desieablo to elean the basin, the ontire
by of water oan bo xiphoned ont by puttiog a mmall |
wood plug o the alr hole at tho bend,  This device has
peen working about two months under & variable pross |
wro of water, and the water line never gots above tho ro. |
turn ¢lbow, or bolow the bottom of air hoe,

(20) E. H. M. asks how (o obtain crystals |
of bismuath, A, This Is effectod moat casily by molting
two to four pounds of the metal in o hemispherieal fron
lndle, allowing it to cool slowly untll n orust Is formod
on the surfaco, then breaking this with a wiro and
ponring ont quickly the still finid metal from within, |
This ylelds, If not always lunge crystals, nt least facos,
fromwhich project the corners of numberloss cubiw, |
Fine large crystals, with beantifol stairdike arrange-
ment, can be obiained only by making the bismuth |
chemically pure, which is a tedions operntion,

(80) P. H. V. asks whether one billion re-

siandand, and supporis o wooden pulley that carries o | please put the figures the way they shonld be written to |
spool containing the sllk or cotton with which the wire ' represent one billion. A 1,000,000,000.  French method

is wrappod. Thoe thread passes from the spoal through
the small wire guide hook, thence to the wire to be
coyered, which Is dewn slowly through the tube ax the | was blowing protty briskly, T felt, as Isat at my win-
pulley revolves, The pulley may be turned by connee-

correct for this country.

(81) C. M. D, writes: To-day when the wind |

dow in sixth story, o tingling =ensation in my forchead, |

|
2745, 2T4%
o Niam

oot and ahoo heel, %, M. Richardson ..
Noot erimper, M 8. Love
Bottle wrappor, L Swopo... ..ooveeis
Box valling machine, H. Messer

Rmoolota, oto , stock for, C. Downs ...
Drush, blacking, M.V White . ...... ....
Buokot, metal, M. Campbell (r) .
Buckle, trace, M, Ross. ..., > <> <
Nuckwhoat hulllng apparatus, G. 8. Cranson ..
Bargiar alurm, T. D. LOCKWoOd . coviviivivins on ?
Barglar slarm, A. P SBims

13 04

8800

O box, swinging, . Ackor .. c.covprreinnccnsiss
Car brake, astomatic, D, A. Hopkins .. e JTH18
Car brake, automatic, B. F, Stowart. ., see ANTH0

Cargoupling, d 1 Wright ., .. o0 veens v 217,501
Oarding ongine stelppor spring, ¥, o 27600
Onrding maohine, G Bston o0 oo e o 207,008

Qarringo coupling, A b Webmtoer,..,
Careigo top, sdjustable, W. Davis,
Carrioge top Jolnt nnd rall, Goddard §
Qart, barrol, Adnir & Palmor. ...
Cartridgo, pyroteolinio, B. 8 Hont . ...
Coasting motals nnd the slloy, proventing orystal-
Heation and blow holes o, T Fleitmann...,., 217,528
Cheok, bank, D, D, Grogory.... ey o 274

2748
2700
o T087
217,408
MVRATY

Ohurn, J. M. Parkor, ... o 217,087
Clothos drior, G, Dnmo  ouevernnn o 250515
Concl wroneh, 1L A, Wobber. ...ovvvane « 205,088
Coal hod, Holnor & Winstandle 217,000
Cork holder, O Zwlotusolh,, ... 27567
Corsot, M. Colin . ..,,.00
Cotton, oto,, pross for, It Farloy
Cotton wing swoop, O, 12, Kstos ..o cvanns .
Crueiblo and pottery mould, WV, Driscoll..... .... 217,568
Crushor nnd grindor, rook, oto, W. C. Morlson... 21747
Curtaln fxturg, Buokloy & SAWYOr covieiiieeiiie. 207,678
Cutlory, pookot, J. D, Frury, .. ..oee o 217000
Cutlery, pocket, J. I8, I, Leonnrd,,, < A08
Doooy for wild fow], E. Redmond ...... 217,453
Dish, covered, W, K. Hawking, , 217461
217,015

Drawlog framos, ote, composition rollor for, J. M.

Smith oo sssdunreing SaSpaseveansaarusassye . 2175657
Drip plpe, © R, Joyoo, ..., - 217588
Door check, T P. White,. - 215,565
Door spring, H. R. Clark , v 217535

217.462
217,406

Dough tray, A. D, Hay ...
Eloctrio Induction goll, J, L. Lo Conty

ton with a Jatho, or it may be driven by abelt from the jout above and between my cyes, such as would be [ Blootric motor, J, HOOYOT & .ovvivveeens . 7617
deiving whoel of & sewing machine. The wire belng | gqgued by application of one of poles of an electric bat- | Elevator bucket, Burdine & Cowglll. o 217,650
covored may bo drawn throngh the machine by hand, or | gery to that part, Can youaccount for it? Conld there | Eye stindo, W B. Whito..... o 217,000

& roel may bo caslly sttached and arranged to take mo-

tlon from the pulley.

(92) W. P. asks: 1. If a sulky or gig is | hundreds of wires towandme. 1 have some curiosity
being run around a course or a cirele,with a horse hitched |
to the same, which way will it upset, or which way s it |
liablo to upset: towards the center of ring or the ontside?

A. Toward theontside. 2, If a locomotive I8 running
around o sharp carve, do not the driving whoeols on
the Inslde of curve have to glip on the rail? A, One or
both wheels must slip, 8. What willl put on common
paper to make Impression paper for transforring pat-
terns on wood? A, See p. 253 (23), Vol. 40, of Sciex-
TOMO AMERICAN,

A23) F. R, R. writes: 1. In the SciexTIFIC

Axzricax of August 9, page #1, communication (10), | gmelted to advantage. —G. F.—A. The pyrrhotine is not

H. W. F. describos n choap battory, T wish toask: 1,

What i« the battery flufd? A 2 parts of bichromate of | tha smull amount of gold which it carries. B. is not
! free milling—It contains too much galena, though not

potash dissolved in 20 parts of hot water. When cold
add 1 part of sulphuric acld. 2. Where can the gas
carbon be obtained, and how prepared?® A, It is obrained
from the retorts of gas works. It may be chipped or
sawed into shape, tut it is usually pulverized, mixed
with soft coal dast, and calcined in iron moulds. Plates
of this kind may be had from any dealer in electrical
supplics. 3. Can it be made from lampblack? A. No.
4 Is the amalgamated zinc the same as that commonly
used in plombing, roofing, ete.f A. No, it §s not as
pure as it shoald be; however, it may answer your pur-
pose.

24y R. W. D. asks: 1. What chemical
should I use to saturst= paper to be ased on a chemical
telegraph? A. Nitmate ammonia, 2 Ib.; maoriate am-
mouis, 2 ]b.; ferricyan. potassium, 1 ounce; water, 1
galion, 2. Also, is there sufficlent resistance in sbove
Paper to keep current from pessing through it* A. No;
the cirrent must pass (o make the mark. 3. How can I
gild iron to resemble brass, inexpensively? A. Cleau
the fron by scouring, and rub it with sawdust slightly
molstened with a dilote acid solation of copper sulphate.
Rinse, dry, and lacquer if necessary. 4. What is the

resistance of one mile of No. 14 galvanized iron wire? ,

A. 51 ohms.

(25) C. C. H. asks how to arrange connec-
tions on & telephonic line having three telephones and
using electric alarm bells as calls. A. Use single stroke
bells on a closed circuit. Have a switeh to throw the
bell out, and the telephone into the circuit after the

(26) C. A, Jr., asks: 1. Is there any par-
ticular rule for cutting threads with simple or compound
geariog, given unly the pumber of threads in feed HCTOW;
if #o, what are they? A, 'l‘SI =N t t’_s

F I TR e L R P W |
presenting the number of teeth in traverse screw wheel;
8 number in stud wheel gearing in mandrel; ¢ number
in wheel upon mandrel, and ¢ number in gearing upon
stad pinion. gesring o T; 1 number of threads per Inch
upon traverss screw; N number to becut. 2. We have
for one engine two horizontsl boilers and one steam
drom. What Is the galo by baving a safety valve on
each boiler and one on the drum? Why couldn't we do
with only the one on the steam drum? A, If there are
shutoff yalves to your boliers, you should, for safety,
have s safety valve Lo each boiler; none is neceskary Lo

o thedmm §f_the eommunicstion to the boflers 18 freo,
e ————
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have been a current of electricity in the air? The wind
wis blowing from Western Union building and across |

to find out the canse of the sensation, which was not
unpleasant, and which was not nenralgic or painful in
| the least. A, We think the seneation experienced by

you could hardly have been produced by electricity. It
| was probably due to the cooling of the forehead by the
f mpid evaporation of perspiration; however this is a sub-
| ject that will bear investigation.

MINERALS, ETC.—Specimens have been re-
. ceived from the following correspondents, and

examined, with the results stated:
A. 8, C.—Itis a titaniferous iron ore; it cannot be

nickeliferons and cannot be profitably worked 1’01-l

" enough for smelting. Itmust be roasted.— H. W. McC.
| —Impure ksolin, or porcelain clay, if properly washed
| may be useful in the manufacture of cheap white ware,
- etc.—N. G. F. B—~They sre tourmaline, muscuvite in
quartzite, and biotite.—W. M. H.—No, 1. Missing. No.
2 coniains 80 per cent of lead. No, 3 Is also rich in
Jead, carrying about 5 ounces of sllver per ton. It may
be smelted in the simple blast furnace; few smelters
desilverize their Jead. It Is sold as base bullion on |
assay.—J. E. B.—No. 1is plumbago; if properly washed
| and parified, worth sboat 7 cents perlb.—B. F. J.—Itis
a bituminous shale; it will yield oil, gas, and tar upon
distillation. No. 2 is a jaspery hematite. No. 3 is an
impare limonite. No. 4 is a silicious limestone, and if
properly burned will donbtless yield a good hiydranlic
cement.—F. J. R—No. 1 is chalcopyrite, a copper ore,
No. 2, the gray part is fibrous zeolite. No. 3 is horn- |
blende and guartz. No. 4, fibroas amphibole. No.51s |
lencopyrite or arsenide of iron.—S. A. S.—The vine
mlbmccnmblngwmhemp(muuﬂamm.m-l
mon in the middle Southern States —J. E. T.—The box
contains fragments of semi decomposed orthoclase and |
sandstone, serpentine rock and impure manganite, or
ferromangsnese.—J. M —It is nodular iron pyrites, iron
salphide,

COMMUNICATIONS RECEIVED.

On the Cause of Bofler Explosions, By A.J. P.

On the Wheel Question. By J. K.

On the Movement of LightinSpace. By A_S.

On Easily made Slide Valve, By F. O,

On Diet. By T. B, McC.

On the New Optical Delusion, By C. L, H. W, F.
A O, R H.B

On Safety Appliance for Boflers, By P, O, F.

On Optical Deluston. By G, A. 8.

On Diffusion, By 8. R. 8,
e
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INDEX OF INVENTIONS
YOI WILIOH-

Letters Patent of the United States were
Graunted In the Week Ending
July 15, 1879,

AND EACH BEARING THAT DATE,
[Those marked (r) are refssned patonts,)

Agrienltoral Implemont, B, Bohlag......... .. ... 117401
Aluminonus enko, manufacture of, T\ 8, Harrison.. 217460
Ammunition case, 0. K, BUckout .,...oeeeenses ATH8
Animal trap, W. N. Fort ..
Awl handle, 8. ¥, Marritt .
Axlo and axlo box, carrlage,
Barrel stand, L. D. West ..ooooon caernnres
Basket, E. D. Ballow,....,..

Bath tub, ¥. W, Ningard . PR VR
Bed, J. L, MoKooyer ..., ... Y LTS . nrem
el ringer, steam, G, N, Osgood (r) .. 8815
Bellows, Wieso & Rodor ... ..., .. . N7.081

Fannlng mill, D, B, Beibort
Feed water cleanor, J. 1. Bryant..

o 27,015
06T

Feed water honter, J. Scholes....... AP A SNAESS 27,01
Fence wires, machine for barbing, A, Cary,....... 217,667
Feonces, motallio post for wire, B, E. Diotx o 217,510

Fertilizer distributer feed cup, Marks & Jessup...
Fibrous substances, oto., treating vegetable, W.

217,08 |

Courtenay «..oo.e. S RTOre CaR e NN sausensnnaay vees T8
Fifth wheol, vebicle, Grier & Barr ... LA
Firearm, magaxine, D, B, Wesson . . 2756
Fire back,J E. BOYCr...oieeaesssscasssnnes o 217,48

Fire extinguishor, Garflold & Pattison...... e 2ATAS |
Fire extinguishor, nutomutie, Brown & Fosket (r) 88512

Fire extinguishing engloe, J. Pattison... o ATAT

¥lood gate, W B. AKOrS ...oovivviinns vonnnns S b AT |

Flue cleaner boiler, Altchison & Doolittle ....... 2750 |
Folding chair, GUTOR & Bates ..o.vvnvsvnsnsnen one ATH8
Foot rest, H. Jung %

Froit drier, W. Butta....ccoiiives concns varen
Furnace fuel feeder, H. Swindell..
Furnace grate bar,J C. Furness........
Gate opener and closer, M. T. & A. B. Reev
Grain binder, Emerson & Case
Grain binder, W A Kirby ......

Grain meter, C, H, Schmincke.......... . A5
Grate and blower, open, A. Van De Wiele. o NTAN
Grate bar, C. F. Curwen. ....oovvvccannaans T4
Gypsum, treating, C. T. Tomkins (r) nf‘g
PR b o PR .- TR
Hat and cap sweat band, T. W. Bracher 27516
Hay gatherer, H. Grebe ... 217,609
Hay ruke, horso, A. Fager....c..... wee NTASS
Hay rake, horse, J. Hollingsworth... aee 2ATAE
Hay rake, hotso, J. B. WISDEr (0)...ooeeeeeeeneeee $86 |
Hay rake, revolving horse, L. S- Edleblute ........ 200586
.. 268
B
e ATHN
o NT6N
Hoof paring machine, horse, G. W. Schaefer...... 217,682
Horso too welght, J. BVerott.......ccuveeeeesananess U490
Horso stopper, runaway, A, Getzschmann . ........ 217,006
Horses, upper jaw check for, J. A, Sherman...... 217558

Borseshoo calk, H. DICEAICh . ..o.vviuienans senaves 2ATAL
Horseshoe, dotachable, C. A. J, Campbell
Homeshoe toe welght, Packard & Harrls
Horseshoo muchine, D, . Hatlee ........
Hose coupling, J. L. Schmidt ... .. ARCERSAI .
Ice maker tanks, cell for, Siddeley & Mackay
Ironing board, D T. FUller. .coccveiin o vrenseasens AT00
Jeweler's frosting tool, Fittz, Baxter, & Rowe ... 217,522
Journal cooler for rallway cars, R. C. Norrls.
Knitting machine, H. Gunther .........
Knitting machine, stralght, W. Alken ........
Knitting machines, feeding attachment for clrou-

1ar, Byram & FOXoicuveaas  ssnssnsnssnsnsnsanss 217,581
Ladder, stop, J. A. KOllOEE «ovvneeressrnrannins cree 2150
Lamp, R Abbatt Jr......
Lantern, stroot, R. E. DIOE...covvavnie soveeennsens ATST
Lap riog, M. R. MoGregor... r
Lathos milling attachment for, W, Maln.
Lemon squoczor, J. Fannlog ..o
Totter box eabinet, J. D, Willlsms.
Levoel, spieit, T Mo\Wattors ..o
Link motion, D 8, Blombs «.oovvviiis
Locomotive oxhaust plpo, D, HArelgn oo v, 7408
Locomotive exhaust pipes, tip for, D, Haregan,, . 217,460
Loom, Crompton & Wyman . 207,689
Loom, P. W, Green ...oeveiees
Loom shuttle, J. K. Coburn (0o o S50
Loom shuttlo snotunting mochnolsm, C, Fosdiok.., 217,64
Loom shuttlo operating dovico, B 1L Graham ... 217,62
Lumber, compound, D, M, Cummings (f. oo
Matoh box, A B WoOd (oviisninninnne
Measuring cun, Hguid, 1, J. Phillips,
Meat tonderer, 1L 1 Clomont, ...
Motal bending machine, A. Vivarttes.
MUk Jar, G M, THOMARABON o oovvnnnes
Mucilage holder, W. J, Sohilling .
Mugio leaf turnor, W, T\ Moore ..
Nursory chalr, G, W, Swiin, ..,
Nut lock, M. 11, Qrubb, cees cviens
Ontmenl maching, J ¥ Dyors (r),
Odometor, J, D, Richardson, .
Oll ean, ., J AL, & T, B, Sountlin .
Orgun molody ohost, B. White .
Oystor float, L, J. Stowart: <o
Pall 11d or barrel cover, J. 0 Moore, ... bl
Papor big muching, C. M, RIohirdson ef al S
Papor box, B, Imhof coooe oo coivavsenss o 27010
Papor cutting machino, gauge for, J. O, Maratinll, 217,09

ATt |
A7.600

‘\ ? QT AN ) o
|. UGUST 23, l.\/(),
'aper palp, appamtus for for ng and entting
shoots of, F. Wurtabaoh V100
Papor pulp machinery, wood, ¥ 11 Harbaos N7 un
Parer and corer, fruit, B. Bonnedt N un
Pen, stylographio fountain, D, Mackionon (e wun
Penell sharpenor, erasor, and tablot, 11 Clayton, . 217,46
Pitwman Joint, J. ¥, Kwith P
Flanter, corn, B, D, Macteo nimn
Plated wiro, covered articlos of, Wiloox & Je pon 205
Plow, 1. 3. Bdleblute, : creressens 2000
Plow standards, manufacture of, T. C, Plnckard . 217
Potato digger. B I Lang 5

Printing machine, 1100 & Tuoker crp'
Pump nutomatio, W, Lyman
Pumplng engine, 1, F. Cinnk 1)
Pyrotechnio signal, J. J. Dotwiller v
Quicksllvor furnnce, J, W, Eploy ....
Rallway, O, F. Dodge...........
IRallwuy orossing gato, M 8 Drake ,
Hallway, elovated, O, W, Harnes......
RRallway frog, C. 1. Jaokson

Rallway shenal, T. A B Potnam ...oe..oonvnenennnn @

Rofrigerating house, D, ¢, Sanford....... 217‘.'-'-’1
Rofrigerator, W. 1. Alley .. i ITR cees NTUN
Reglstor and Indicator, Windmullor & Abrens.... 217,003
Tocking clinde, W, LICSONDOIN. .0 viiniiinnnnsrnnnnss Q7.0
Rooking ehnlr, folding, G. . Palne 0, 21T 470
Rolling mill, D. N, Jones... ...... aism

Rolling will, moetal, J. i, Swott ... .
Saw mill, band, Crawfor) & Juckson . ..
Sawlng wnohine, elreular, R, D Plks,.

o 7505
< 2753
PR YR T |

Shoeet motal can,J. Henderson, ... ... ...
Bhelf bracket, adjustable, A. I, Massey,

BNO6, Qe M B0 5 oy iivaaonies sarisrsrindon o 25467
Snnp hook, M. ROBS....veviiininnann oo 25,487
spurk arrester, Burgess & Russell . ML
Spark nrrester, C, F. Lochner ... ... 217,502

Spinning machine fliers, B, A, Cowper.

Spinning rings, mechanism for supporting and ad-
Justing, J, W. Wattles (£).cieeeeiiinnnnnernsnes 2811
Spool and bobbin, O. E. Wilt......uvven. o 2705
Stamp, perforating, Roberts & Hathaway .. 207,640
Stamp, hand, J. Murdook, Jr.... ..cooeeeesns 217,546
Steam engine, H. A, Walker ....... .o 217656
Steam heater, Birohall & Parton..........o.ou.s ... A5

Steel, manufacture of Bessemer, S, G. Thomas,.. 21749

Stove, cooking, J. M. ROAA (Feerurenneeirssnnssenns 8410
Stove, hay, J. A. Stocum....... 207 651
Stove oven, C, Oaldwell.... oovvvvvnnnans B i
Stove, reservolr cooking, G. W. Walker .... . UTAT
Stud for boots nnd shoes, lacing, C. Storer......... 21740

Sugar solutions, fiitration of, G. C. W, Belcher, ... 217 442
Swing, W. R. LashOTNe .. .covvecevees oo vonsennenn 207465
Tenching penmanship, device for, C. R. Wells.... 21740
Telograph, autographic, E. A. Cowper....

Telograph line, underground, J. 8. Plerson.

Telophonoe, speaking, T. A. Watson......... . 217561
Thill coupling, I, A, Owen......... -~
Tilting chalr, F. Chlohester A
Time detector, wateh "5, F. .- 21560
Tinbox,J E. Burns ..... SRRSO RuP Y SR T r e s b NT4S
Tire settor and fast . D). Falrb M0
Tongy, pipe,J. D. Davis ... .... . NS0
Tool bination, C. W. Cannon ........ ... ]
Traction engine and steam plow, B. 8. Denson.... 217 46
Trunks, C. Gunsel ...covvrnvnnns sevssssaseorsreansene nias
Type, printing, P. GIrO0rer. coccvuierssersesnse seves as.un
Type writing machine, C. T, Brown - AT
Umbrella frame, W. Hoyland...... - 2T
Valve.globe,J.C. &J Larenz......... A i cous 2T HB
Valve spindles steam-tight, rendering, A. Kerr... 71750
Vapor engine, W. P &£ W. T. Wood........ o5 KRN A NS
Vehicle spri A.G v me
Velocipede, B. R IDgersoll ooveeeecenincnann sans WSS
‘Wagon, dumping, H. Balley (r).... ... . S50
Wagon, road, C. W. Saladee ....... s P78
Whagon running gear, J. C. Fowler .. -ee TT60L
Wardrobe, S. B Sherer........... ... .. ATHS
Washer cutter, R. J Bartley .ccouvecnrinncsnnans WS
. Washing machine, W. Price A58
Washing machine, C. F Sheppard... ceenes TS
| Waterproof fabrie, C. S. Francis..... e TN
| Weather strip, J. V. Beavers............. .. M5B

Weigher, automatioc liguid, L. N. Watts
Window guard, 8. Welnbandler ..........

TRADE MARKS.
Axle grease, Hucks, Lambert & Greene ............. 7,512
Chewing and smoking tobacco, Fite & Moore,.. 58
Chiccory and other substitutes for coffee, H. F.
Sohne....... ¢ . AU
| Clgurettes, P. H. Erthefler .. ..ccceennnnnas SReanaeyt (S
(Clgurs, clgarcttes, and smoking and chewing to-
bacco, Heyman Bros. & Lowensteln.............. 352
C@ammmmmm&
Clgurs, Gordon & Campbell 756
baceo, C. G. Bmery evissetainrasa nessancs TN
Compound for tompering and refining steel, R. A.
Goodehila : naeneees TAI0
Composition used in the manufacture of paints,
'.‘m..' M" m ¢ we »I‘ .~.<w

Muminating olly, J. & Kelly & Co.........
Plug ohowing tobaceo, 0, P, Gregory &
Washing nowder, J. Dawson & Son .
Whisky, I G TUlIKO . avvviinrere.
Volatilo ink, A. A, Wright
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BAIRD'S

U043

FOR PRACTICAL MEN.

Ournowand enlprged CATALOGUEOY PRACTIOAL AND
SOIEXTIFIC BOOKS, W pagos, Svo i a Catulogue of Books
on DYsINg, CALICO MUNTING, WEAVING, COTTON and
WOOLEN MANUPACTULR, {to} Cataloguoe of o ololee
collection of PHACTIOAL, SCIENTIFIWG, and ECONOMIO
DOOKSE, Ato . List of Wooks on STHAM AND THE STHAM
BENGIN B, MECHAN 08, MACHINERY, and ENGINKERING,
dto. List of Important Books on METALLUNGY, M y1-
ALS, STRENGTI OF MATEUIALS, CILEMICAL ANALYSIS,
ASSAYING, oto, dto; two Catalogues of Books and
Pamphlets on SOCIAL SCIENCE, POLITICAL EcoNony,
BANKS, PoPUrnaTioN, Pavremsy, and kindred sub-
Jeots . also n Oatalogue of recont additions to our stock
Of PRACTICAL SCIENTIFIC AND TECHNICAL BOOKS,
sent freo to any one who will forwand his address.

HENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,
IO WaALNUT Sraekr, PHILADELPHIA.

P ATENT

Steam Hoisting Machines.

Four Sizes—i to 10 Horse Power.
The Four Horso Power will ralso
150 1b, 150 fr, por minute, Price,
S0 complote,  Other sizes In pro-

ol) i portion.
N NOBLE & HALL
ERIE, PA.

HOW TO REMOVE STAINS AND SPOTS

from Linen, Cotton, Woolons, and Silk, Belng a Table
of Specitic Directions, showing how to procoed in re-
moving from cach of the above Kinds of goods any staing
of the following chamoter, Lo wit * Stalns of Sugar, Glue,
Mood, Albumen, Grease, Varnish, Ull, Paints, rine,
Vegetable Colors, Red Wine, Fruit Stains, Led Ink
Allzarine Ink, Iron Rust, Ink mado with Galls, Limo,
Lyo, Alkall Stains, Tanunin, Green Nut Stains, Coal Tar
Stains, Wagon Groase. Acid Stains, ete. By means of
this valusble table of directions uny 'mnun. by provid-
ing hitself with a fow simple chemicals, and using them
as directed. may roadily clean any species of the above
£oods, and Lf necessary set up a cleaning shop. This Is
one of the most convenient and valuable papers on the
subject ever published, Contained In  SCIENTIFIO
AMEMIOAN SUMTLEMENT 1535, To be hud ut this ofice
and of all newsdealers,

WANTED-1'0 BUY A STHAM SHOVEL, IN GOOD
repalr, with or without engino and toller.
BOYER & CORNEAU, 450 Fifth Ave., Cileago, T,

= RAPID

ADDITION!

Wonderful Inventiou !
A ET of Adding Figures
= from Left to Right;
or from Middle elther way
or six columns at one timo '
Done as Quick as Thought
Sent to any address on re
ceipt of Frice, 5 Cents In
postage stamps. .
W. F. )li_‘:lll‘(l\l‘\.\.
Batavia, N. Y.

team Vaulcanizers for Rubber Stamp M'Trs. and M'f'g
Outfits cheap. Rubber Stamp Works, Pittatield, Masa,

I CHALLENGE THE WORLD

loortodneo an olntment that will cure more {lis than tho |
Golden Heallng Olntment manufactured by J. L. Beattie. !

Patent rights for sale or lease b
Fihite {0r sale Qr S BEATTLE. of Pueblo, Colo.

Mr. Dwicuy RopeEnTs
Y w works splendidly on my engine. It
nd it is the first one In my
at worked Lo perfec L, and
1 have bheon an or yver 3 years, and so | can give
It the highest recommendation, Respectfully,
THOMAS BICKERTON, Engineer,
Lawis Factury, M Lorimer St., Brookiyn, N, Y.
I have many other testimonials as favorable as tho
above. Send for Hlustruted price
DWIGHT ROUERTS, Makor,
414 Bloecker 56, Now York.

regular as

The sttontlon of Arc
In callod to the

ought

sinall

WANTED-THE ADDRESS OF MANUFACTURERS
of friction clutchos Addr \SHINGTON ICE CO.,
29 Clark stroet, Chlesgo, 111

Baker Rotary Pressure Blower,
- (FORCED BLAST )
Warrnnted superior Lo any
other
WILBRAHAM BROS.
2815 Frankford Ave.
Priraveoavinna

Pond’s Tools,

Engiue Luthes, Planers, Drills, & c,

DAVID W. POND, Worcester, Mass. |

Scientific American,

125

RUBBER BACK SOUARE PACKING.

BEST IN THE WORLD.
For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps,
%d the packing which, when In use, i in contact with the Plston Rod
Ich Koops

o
1‘mllﬁciln= g‘ml:,l';‘ln longths of abont 20 feot, and of all slzos from X 10 2 Inches square.
JONN 1. CHERVER, Trens, NEW YORK BELTING & PACKING €04 5 & % Park low, Now York.

THE EXETEIR MACIHINE \r\'()l( KN,

Manufacturors o
Steam Eoglues, Blowers, and
Steam Heating Apparatus,

Be"efonte 50 Federnl Sty Boston, Mass.
Water Wheel pATENTS at AUCTION.

Regular Monthly Sales. For terms, address N. ¥,
s the bost, ohieapost, most | . SRERIT SO I G B, 07 Liborty Streot, New York.

’,. powerful, and dumble in the 3 i ust ettt s I
A nrkot, A YEAR and oxpenses to ngents. Outfit Free,
—— mm: for clroular, $7 7 Address P b. l\'lt‘K ERY, Augusta, Malng,

W.P.Duncané Co.,

: Bellefonte, Pa. .
AL “M&EOJ" g MVgiAﬁl'(')m%“hAvn
0

GRISCOM & CO., POTTSVILLE, l'm!:\l.‘_
A GOOD CHANCE TO BUY A FOUNDRY
wnd Maohine Shop In o very good locality, handy to fron
nod ool l"ionly of powor (water power). For further

ESTABLISHED 1840,

PATENT SPARK-ARRESTER,

8 —H. P. Mounted, §660.
GO SAUVEER & C0., Bast Stroudstiurg, Pa. 10 * « " 780, 9.4, P. Eureka, $150.
124 % 1000, § e Pog0;
SerWorour Circwlars. 6 “  “ 360.
W.Payne&Sons,Corning, N, Y.

State where you saw (Als,

STEAM FOR SMALL BOATS. — RE-
ports of Trials of Steam Yachts, giving description of
ongines, and their managoment, proportion of boat,
engine, and screw, and other valuable facts, With
Eogravings, Contalned In SCIENTIFIC AMENICAN SUP-
PLEMEST 135, Price I0cents. To be bhad at this oflice
and of all powsdealers.

‘. AlL x1n0% woRKlNG-M or -‘JI~‘ e {
WO?R%N WORKING ToruINERY L

SPECIAL TOOLS. 3¢ “, U

ACTunt

H.B. SMITH MACHINE €2 [i5._|

SMITHVILLE BUR.CON.J

" CIRCULARS FREE, T

THE
“YICTOR.”
THE BEST
IN THE WORLD,

Bond for Don('rl{-!lvc
Clroular and  Price
list to HAGERS-
TOWN AGRICUL-
TURAL IMPLEM'T
MFG. CO., Hagers-
town, Md. State where
you s advert sement,

THE SILVER MILL.—BY M. P. BOSS.| poum
A valuable Practioal Paper, m\'ln{x desoriptions and de- | y1i1L1
talls of the Best Machinery and Mothods now in practioo | ° 20 **
in the United States for the Keduction of Sllyver Ores, | Clover
With 7 igures, Partioulars of the Quicksilver Pumpand | Machine
I'ressury Systoms.  Bost I‘ullo( in Milling, Croshing |
nnd urnnlln’H fine va, conrse Grinding, The Dost Crushe
ors In Uso. The Most Economio Wear of Stamps. Thoe
Amnlgumating Pan, the Muller and the Driver, oto,
How l'., Save Timo and Labor by Babbitting the Shaft,
The I'ulr(‘nrnlnln; Angle of Draught for Shoos and Dies;
Spead of Pans, The two kinds of Settlors, and their bes
adaptations,  Concentrators and  Agitators, " Sand
Slulves,” and How to Mako, Use of Blankets In, and best
Grade. Handling of Quicksilver, with Elovations, I"lans,
and thorough Description of the Pump uud Preossure
Systowma, and thelr \\'urtlur in soveral Mills., Hest Re-
*ld

i e s Plmbers'Stpplies, Pipe, and Filtngs
ounce, the pound. the cubic foot, and the ton, Useful | ALBERT BRIDGES, 46 Cortlandt St., New York.
ordinary dedmetrical Fewrsa: and feclyes 1or'Guick’ | (VHAPTING, PULLEYS, and HANGERS
FOR AUTOMATIC CUT-0FF 2 cre AM E S \I ALSO BOILERS ADDRESS
FIXED CUT-0FF & SLIDE YALVE IE&AESTEP NG\!N«.E > WOODBURY BOOTH & PRYOR

Formule and Tables for estimating Welght of (ron

ing, ote. Contained in SOLENTIFIO AMERICAN SUrrie. | o spocialty, Vertieal and Horlzontal Engines ; also,
S \ = AN <

ARTESIAN WELLS.—A FULL AND EX FOR sscn"D.HANn E“n'"Es’

Ropes: Pressure of Columns of Water, elog I'um&uum
and of all newsdealors, clroular to H. NADIG & BRO,, Allgntown, Pa.

Artesian Wells; including Statements of the cost o
llk-rllmf -un)lnhi;rr\puun Of the most Effective Tools for | — =g o
Irilling and ring, sud their Mode of Use by Horse ‘E '3 Y TSER r X E
Power In slnking such Wells, Boring Test Ilox.’».,rlc.: ICE AND IC E-HOUSES—HOW TO MAKE
genernl Directions and Advice for the Location of Arte- | J0¢ Ponds; amount of lee required, ete, and full direc-
slan Wells; Explorations of the Configuration and Indl. | 2088 for building jce-house, with (lustrated plan,

cations of the surrounding Country, Locality Best | SUFFLEMENT 55. Price ) centa.
Adapted for Seccesaful Boring for such Wells ; together | e
with accounts of the succesaful Progress of Artesian
Wells in and arvund =an Francisco, California, with de- |
scriptions of the locations and depths of & large number |
| Of such Wells, varying in depth from W0 to &0 feet, ]
| delivering dally from 5000 to S0 gal
Water * together with descriptions of » larg sumber of
| other Artesian Wolls in various parts of the Country,
| thelr cost, delivery, etc, The whole (llustrated with
| about 35 engravings, The whole presenting in concise
form the most recent and valuable Information upon
| :)I(x.(-fv-ub{;-'l of A rll':l»m Wells and Well Boring that can
ound in print um;unnl 0 SCIESTINFIC AMUEMICAN | an hour. Designed under direction of Col
SUPFLEMENTS 136, 157, 158, 139, 160, Price 10| har, U, 8 \tr M. Meigs, U. 5. Civil Eogine
cents cact ; W cents for the serics. 10 bo had at this | Works, lock Isiana, 111, With working drawing:
t

ofice and of all newsdealers, slons, and particulars of vessel, engine.
wheel, furnished by the author ql‘

Copper, ete ; the Tenslle Sln'nFlh of KHods and o
MENT 153, Price 10 cents. To be had at this (.-(l'luol Nadig's Patent l'ulh-; Moulding Muchine. Send for
haustive Account of the Present ) y y

; T pens Mesciuds of Do Address HARRIS IRON WORKS, Titusville, Pa.
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DRAUGHT, FAST, STERN

LIGHT

Wheel, Steam Yachts. These yachts are 34 feet long, §

foot 2 Inches beam; dranght, 16 inches: apeed, 7 miles |
V. ¥

Farqu.
U. s

character of these boats, thelr simplicity natnic-

dealors,

iy A | =

rpeey ¥00D- WORKING MACHINERY.

Small Tools of all kinds; GEAR WHEELS, parts of
\ DLANING, |G, NG, NG,
: P HiMo iR "

MODELS, snd materials of all kinds. logues froo,
Was
MaTC
AMALGAMATING COMIVY 7 Tant
covers th preury rapldly. VARlET‘Y""wOoDWO&RK‘ERS' ) 7‘

GOUDNOW & WiGHTMAN, v« Boston, Mass,
.\! # /r"\
E }. = TENONING,CARVING,

- - of Norristown, Pa., will grant 2 S

state rights or lleonsos on
[l Apply s ullm\n 4
-~ 3
J. A FAY & CO.

1,LO.U.S.A.
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THE FORSTER-FIR.
MIN GOLD AND SBILVER
L ' MA( A
L * WAl BAND & SCROLL SAWS
casy terms, This nyastom NN UNWERSAL
r l works u Gaxny, nnd ros !

| VENUS, THE EVENING STAR. AN

and valuable paper. By Camillo Flamma-

. B
n tion, roominess, and light draught render them very

L\ ) desitable, especially for shallow waters. Contained

In SCIENTIVIC AMERICAN SUPPLEMENT No. 179,

o Price 10 cents. To be had at this office and of all nows- |

STEAM PUMPS.

HENRY R, WORTHINGTON,

1239 Brondwny, N, Y. 53 Water St., Boston.
px WonrrTmisoroNy DUFLEX PUMPINe EXGINES yonr

the part 1 against the rod with suficient pressure to be stesm-tight, and yet 1 WATENR Wonks—Compound, Condensing or Non-{un-

densing, Usod in over W0 Waler-W orks Stations,
Breax Pusrs—Duplex and Hingle Cylinder.

Price list issued Jan. 1, 1879,
- with a reduction exceed-
ing 30 per cenl.

WATER Merens, O1n MeTrns,

T NHEPARD'S CELEBIRATED
$30 Serew Cutting Foot Lathe.

Foot and Power Lathes, Drill Presses,
Nerolls, Clronlar and Band Saws, Saw
Attachments, Chucks, Mandrols, Twist
Drills, Dogs, Callpers, ete. Send for
eatalogue of outfits for amatours or
artisans,
I, 1. SHEPARD & CO.,
031, 38, 85, & &7 Wost Front Street,
Clucinnand, Ohio,

(‘ Cards—20 Chiromo, 10 Motto, 30 Ocean Shells, anw;
JU ftake ete Name on, 100, Clinton Bros. Clintonville,Ct.

UsersofSteam

Are Invited to

READ THIS.

OFFICE OF THE BOSTON & HINGIAM
STEAMBOAT Co,, Bostun, July 15, 1579,
THE HANCOCK INsSPIRATOR Co., 52 Central Whart,
Boston.

GENTLEMEN : Having used you Inspirators for three
years, I am glad to make this report: We tirst put a No.
45 on the Gor. Andrew ; It worted so well that last year
we put o No. 30 on the now steamer Nontasket, and this
year have put one on the Rose Standish., She has n
rebuilt, new bollers, and e¢ngines overhauled. We can
say that they perform ail you clalm for them—they
overcome so many diiculties that we wers forced to
contend with before using them. We are satistied that
they save coal, that the bollers are kept In better con-
dition, and o higher pressure (average) of steam can be
carried. 1 will mr that the Inspirator I1s & valuable ma-
chipe. and take pleasure o recommending It to stenm-
boat owners who wish to study economy in saving coal
and repairs on bollers, Yours respectfully,

! E. F, SEARS, Supt.
| &7 Price list, fllustrated catalogue, and full informa
tion on application to

HANGOCK INSPIRATOR (O,

52 CENTRAL WHAEF,

BOSTON, MASS,

OF THE
Scientific American

The Most Popular Sclentific Paper In the World.
VOLUME XL —NEW SERIES.

The publishers of the SCIENTIFIC AMERIC
to announce that on the Fourth day of January
new volume will be commonced. It will continue to be
the aim of the publishers to » he contents of tha
new volume as, or more, attractive and usefal than any
of Its predecessors,

¥ beg

! Only $3.20u Year Including Pastage. Weekly.
32 Numbers a Year,

This widely circulated and splendidly Hustrated
paper is published wookly. Every number contalns six.
teen pages of useful Information, and a large number of
original engravings of new Inventions and discoveries,
representing Engineering Works, Steam Machinery.
New Inventions, Noveltles in Mochanics, Manufactures,
Chemstry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Hortleulture, Natuml History, ete.

All Classes ‘of Readers find In Tus Scresrivie
AMERICAN & popular resnwme of the best sclentific ir-
formation of the day : and it s the atm of the publishers
Lo prosent it in an sttractive form, avolding as much as
posaible abstruse torms. To every Intelligent mind,
this Journal affunds a constant supply of Instructive
reading. It is promotive of knowledge and progress in
overy community where it circulatos

Terms of Subseription, ~Ong copy of Tae Screx.
TIFIO AMERICAN will bo sont for one yoar- 52 numbers
postage propald, to any submoribor in the Upited States
or Canads, on rocelpt of thrveo dollnrs nond twenty
conty by tho publisbhers; six months, $LE&; throe
months, $1.00,

Clubs.~Oune extra copy of THESCIENTIFIC AMERE

m s NG \ >

'HE FOSSIL FORESTS OF THE YEL-
TOWSTONE NATIONAL PARK. By W_IL Holmes. A
vory intoresting and valuable paper desc riptive of the
remarkable lcanic Tertlary ™ formations of the
ALOYE region, A NN feet In thickness, Tlustrated by an
engraving of the north face of Amethyst mountaln
P40 L, high, the river bed 670 1t high, showing the
posttion of the multitodes of anclent forest tree trunks
of gleantic size. turned Into stone and now standing on
the cliffs, together with wany other interesting geologl-
oal partioulars Contalned In SCOLENTIFICO AMENICAY
SUPFLEMEAT, No I8 Price Woonts, TO Lo had st this

v K
CONVENTENCE,

offioe and of all newsdealers.,

W/,

X

-fb: i)

¥ [res] \ Hurns common Gas and Alr. No
% X l atoarn, no conl, 1o Ashios, no Hros,
FORCE OF WIND. HOW TO ESTIMATE | s=-aSssai.., 0f, daien no sxirs iosurssos. |
tho Nuoessary Btrongth of Roofs, Towaers, Tall ( himnoys, | m P NEW AT g AN 0 :\ 3
0to,, to withstand the Wind. The Holution of all Prone | THE NEW OTTO SILENT GAS ENGINE. |
BT e A s T ot COMtaed | Cuatal foe il wark of smal) stationary. ateau snglos.
| Brice 10 conts. T be ha et e ) C | Dulitin sigos of 3, A, wnd 7 1. by SCHLELC
|clhln|nlml.”. ots. T be had at this oMce snd of all news: | KoL & € ,'"""{‘-,7‘1!.,_,,,':,', J,,!,‘l.!_'],'.f“!.'.“l'.f‘:

Hosc Manning & Co 1L Libarty S8, N Y Axobts

. DUC'S ELEVATOR BUCKET,

For wso in Flour Ml iraln Elovators, Sugnr Reflneries, ote.
Made of Charooal Stan ron, extrm strong sod dursble. No corners Lo
catch, Many thousands in wse

o 5 rosume, In r pular form, of the
{0 concerning this wonderful planet
» the varth and only
rom us. I
1a remarks
laytitne, its
M Teaturens, «

contalns & valuable page 'y
Meanuromonts of the Waves of Light, with & drawing
and description of the wmode of uslog thie Epoctrometer. |

- Wright's Pat. Bucket
| r \ Plungers areo the bewt
“ Varuey Macimne Co

Easthumpton, Muss,

AD engine that works without
Bollor, Always rondy to e started |
(| and to give ot once full power, |
) SAVETY WWONOMY,

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

CAN will bo supplied gratis for crery clud of foe sudacriders
At 3N each; sdditional coplos at same proportionsto
mie. Postage prepald

One copy of THE SCIENTIFIC AMERICAN and one cony
Of THE SCIENTIFIO ANERICAN SUPPLEMENT will bo sent
for one yoar, postage propald, to any subserider In the
United States or Canada, on recelpt of seen dollary by
the publishers.

The safest way to remit is by Postal Order, Dieaft, or
Expross. Money carefully placed inskde of cuvelopes,
socurely sealed, and correctly addressed, soldom goes
sstray, but Is ot the sender's riak. Address all lotters
and wake all orders, Qrafts, oto., payable to

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

To Forelgn Subseribors,~Undor the facilitios of
tho Postil Unton, the SCIENTIFIO AMEHICAN 8 now sont
by post direct from New York, with regularity, to subserib-
ore In Groat Britaln, Indis, Austealia, and all other
Rritish oolonies: 10 Franco, Austria, Delgium, Germany,
Rusala, and all other Buroposn States; Japan, Dmatl,
Mexioo, and all States of Contral and Sowth Amerion.
Terma, whon seat to forelgn countries, Ounasda excepted,
M, gold, for SCIENTIFIC AMENICA N, | yoar; B gold, for
both SCIENTIFIC AMERICAN and SUPrLesest for 1

| yoar. This locludes postage, which weo pay. Remis by

postal onder or draft to order of Muna & Co, & Park
Bow, New Yok,
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Engravings may head adver aal the sme rale
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THE BACKUS WATER MOTOR

h \nm:.lk;nl
pawer known for driy-
llﬁhl munlllmsr{ from
'i" RANT PRES~
BURE. POWER given
from whit Is required to
Yun o sowing machine
up to s und sight 1L P,
dupending. on  prossuro
of water. It takes little
roomm, never gets out of
ropalr, oannot hlow up,
requires  no o fuel, and
neads no engineer, No
delay, no firipg up, no
nahion, O extrn insur-
pnoe, no conl bills: 1s
nlwnys ready. Invalu-
ably for blow I'ng C{Eg‘r’c'h
Organs, running -
Ing Presses, Sewing Ma-
e g chines, Turning Lathes,
Seroll Saws, Grindstonos, Coffee Mills, Sausage Machines,
Feod Cuttors, Corn Mills, Elevators, cote.  Four-horse
power at #0 pounds préssure of water. I8 nolisele:
noat, compact, steady, 1nd, above all, very eheap. Wi
WOFK ol iy pressure above 15 b, Prices from §15 to
250 Send foe ciroula | addressing tho manufacturers,

e BACKUS WATER MOTOR CO., Nowark, N.J.
PATENTED ARTICLES, MACHINES,

oto., manufactured in France according to the Laws by
the Socl té Anonyme pour PExploitation de Brevots,
11 Ruo de Flandre, Pards, Franes,  References: Mackny
Sewing Machine Association, Boston, Mass,

\BRADLEY’S Has More Good Points,
VE HANMER Does More and Better Work,
- I Takes Less Power,
Thanany Hsmmeriathe Worid.
BRADLEY & COMPANY,

SYRACUSE, N.Y.

ill Stones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels, Pulleys, and
Gearing, specially adapted to Flour Mills. Send for

€98y 1. NOYE & SON, Buffalo, N. Y.

° °
.'3‘ 2 ' 3 P 3 t P ¥
2083 Printing Press
(4 Privts cants ladole As. (Self-tnker §5) 18 larger tiees
\/ For business or plasiure, young eredd. Do your own ad-
4 ising and printing, Catalogie Mgnn- Ly pe, candy,
JJor 2 vtaugn, Kolsey & Co. erlacn. Conn

OUTLINES OF CHEMISTRY.—BY HEN.
M. Melntyre. The (ullowln&‘ ecloments are treated
ainly and conclsely, with elr Atomic Welghts,
t‘nrmnll-. Ton-, Important Compounds, Practical Usos,
ote. Selonium, Tellurium, Phosphorus, Silicon, Boron,
nod thhir Compounds, The Motals: their Classification.
Potasslum, Sodium, Lithium, Rubldium, Cesium, Ame
monlam, Barlum, Strontivm. Calcinm, and thelr Com-
pounds, Iron, Chromiom, Manganese, Tin, Arenic,
Antimony, Bismuth, and their compounds. (Torpor.
Lead, Thalllum, Mercury, Siiver, Gold, Platinum, Palln.
dlum, Rhodium, Ruthenlum, Osmium, Iridiom,
thelr compounds.  Organie (‘hemmr(. Eth
Etber; Acetic, Oxalie, Turtarie, and Cltrie
cerin ; riné Bodies ; Starch ; Coltul
in SCIENTIFIO

133, 138. Price 10 cents each.
office and of all newsdealers,
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SCIENTIFIC AMERICAN SUPPLEMEN'T.

Any desired back number of tho SCIENTIFIO AMERICAN
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Tore jrough booksollers and nows.

T et tae, .\ll UNN & CO., Pablishers, e
7 Park Row, New York.

denlers overywhore,

$10 to $1000

Investod In Wall St Stooks mnkos
fortunes overy month, Books sont
froe explaining evorything,

a speclalty, Send for Price List to
A. & . BROWN, 67-61 Lowis Street, Now York.

NERY

N GREENWOOD &CO0.
ROCHESTER N.Y

; TIGHT&SLAGK BARREL MACHI
" n9A SPECIALTY B

»JJOH

Such as Woodworth Planing, Tonguing, and Grooving
Machines, Daniel’s Planors, Richardson's Patent Ime
proved Tenon  Muchines, Mortising, Moulding, and
Re-Saw Muchines, Eastman’s Pat, Miter Muchines, and
Wood-Working Machinery gencorally, Manufuctured by
WITHERBY, RUGG & RICHLARDSON,
26 :&ullsbnr{ Street, Worcester, Muss,
(Shop formerly occupied by B, BALL & CO.)

The J. L., Mott Iron Works,

SSand 90 BEEKMAN ST,
Munufacturers of
DEMAREST'S PATENT

WATER CLOSETS,

Stmple in construction, porfooct
in operation, thoroughly oxclud«
ing all sewer gas, and cleanly In
@very way.

e 3

MPORTANT FOR ALL CORPORATIONS AND
MANF'G  CONCERNS, - Buerk's Watch-

man’s Time Detector, capablo of neeurately con.

trolling the motion of n watehman or patrolman st tho

difforent stations of his beat, Sond for olrcular,

J. E. BUERK, P, O, Box 979, Boston, Mnxs,

Boware of buying infringing Detectors.

MINING MACHINERY. Engines, Boilers, Pumps,
Conl and Ore Jigs, Dust Burning Applinnooes. Dnmlnﬁn
und advico froe to customers. Jeanesville Iron Works
(. C. Haydon & Co.).  Address HOWELL GREEN,
Supt., Jeanesville, Luzerno Co., Pa.

Muy |

Address BAXTER & CO., Bunkors, 17 Wall §t,, N Y

QHAFTING, PULLEYS, HANGERS, etc.

Wood-Working Machinery, |

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.
W. B, PRANKLIN,V. Pres't, J. M. ALLEN, Pres't,

o Standard Thresher of the
Vibrator Class,”  “The Horso
Powoer of the Contury.” *“The
Leading Foarm  Enging the
Amoriean Market."”

The Three 1dols of the
Farming Public.
Nustrated pamphlets and prico
Hists pent free to all who apply by
mnil to THE AULTMAN & TAY-
LOR COMPANY, Mansfleld, Ohlo,
saying they saw this offer in the

SCIENTIFIO AMERICAN.

FATTENED
NOwnTAoR St STack

EMPIRE THRESHER

MANUFACTURED AT
HAGERSTOWN, Mp.
Y THEHAGERS TOWN S TEAMENGINESMACHINE Ce
THE BEST IN THE WORLD.
SEND FOR.CIRCULARS.
1CROSCOPES, Opera Glasses, Spectncles,

Meteorological Instruments, at tly reduced

prices. Send three Hum?n or Illustrated Cata-
ogue. R. & J. BECI, Philadelphin, Pa.

W;;'Icin,r] Models

1R jmental Machinery, Metal or Wood, made to
(/)‘r':l‘cr bxypur i J. F, WEKNER, 62 Centre St., N, Y

FOR ALL KINDS OF BLACKSMITHING.

P, H. & F, M.ROOTS, M'f"'rs, Connersville, Ind.

S. 5. TOWNSEND, Con. Agt., }s Cortlandt St

COOKE & BEQQS, Sell'g Agts., | NEW YORK,
I# BEND FOR PRICED CATALOGUER,

NEW AND2D<-HAND ENGINES AND BOILERS CHEAP
for cush. 0, B, GOODWIN, Ol Civy, F'a.

< [HE EMERSON FA

S

P

ENT INSERTED TOO TH 3 DAMASCUS TEMPERED $ 100 2°

SRUBREES \ 5 GOLD PREMIUM SAWS ARE SUPERGEDING ALL OTHERS
& -SEND YOUR FULL ADDRESS '

'fﬂ;atq

LLS PA

gr;‘gnsum SM

SAWYERS «*BOOK (¢8£8) TO P aEAVER FA

o St Auerian, Export Edition.

PUBLISHED MONTHLY.

The Scientific American, Export Edition, s a
lurge and splendid periodical, (ssued once s mon
forming s complete and interesting monthly record o
all Progress in Science and the Useful Arts throughout
the World. Each number contains about one hundred
Inrge quuru;gmu-u. profusely lllustrated, embracing :
(1.) Most of the plates and pages of the fonrprecodlnﬁ
issues of THE SCIENTIFIC AMERICAN, with itssplendi
engravings and valunble information. Every
number from seventy-five to one hundred new en-
gravings, showing the most récent improvements and
adsances in Sclence and the Industrial Arts.
(2.) Prices Current, Commercial, Trade, and Manu-
fsoturing Ao ts of Lead Houses. In con-
nection with these Announcements many of the Princl-
pal Articles of American Manufactare are exhibited to
the eye of the reader by means of splendid engrav-
ings ; the whole formi m y"l}mmed Standard
Catalogue, or Permanen Ty, the Latest and
Best American-made Goods, always under the eye of

full instr: o and working drawings for the construc-
tion of nearly every known form of Battery, and !
malntenance. This paper includes all of the -rlndulli
batteries used for Experiment. Telegraphy, Telophony,
Bectro-metallurgy, Eloctric Light, running Induction |
colls. and other purposes. Also, Earth-batterfes, Dry |
snd Molst Piles, Simple llulcnes({mllu unly a few
cents. Sulphinte of Copper, Nitrie, Chromic Acid, Quick-
sliver, Gas, Secondary, and Thermo-wloctric Batteries
are included, Itis the most comprebensive paper yet |

blisbed on the subject. IHustrated with nearly Fifty |

ogravings. Contalned In SCIEXTIFIC AMERICAN BUP-
PLEMESTS 157, 138, 1536, Price 10 conts each. To
had at this office and of sll pewsdealers

CEMENTS. — FORTY VALUABLE RE-
oulpts for a greal variety of cements, applicable to all
of purposes of the Housobold and !!mp. includiog
Bubber Coment, Waterproof Cements, Aeid-proof Ce-
ments, nn?m: Cements, Aquariam Cements, Hydmu.
Hennd Batl e:z:'m sots. Cament for paper boats, for
metals, for clina aad glassware, for leather, rabber, and
for comenting leather and rabber to metals, glass, efe
- ta for wood, stone. lron, i, Recipe for Colored
Sealing Wax, for Postage Stamp Mucilage, for Crocke
Ware, Cement 1o resist Petroleam. Japanese Cement,
Colgnet Beton Cement.  Recipe for Fireproof Paper and
Ink, Contalned in SCIENTIFICAMERICAN SUPFLEM ENXT |
158, Price W eents. To be had at this office and of all

JOHNS’

ASBESTOS

Liquid Paints, Roofing, Boller Coverings,

Steam Packing, Sheathings, Fire Proof Coatings,
Cements lc. Fust rus Dosc wirrive Prics Lavy,

H.W.JOHNS M'F'C CO, 87 MAIDEX

newsdealers

W

tb?, ¢ buyer, constantly influencing his preferences
and pure ¥

The Scicnrific American, Export Edition. has
n lnrr: gunranteed circulantion In all (he prin.
cipal Citles and Commercial Centers of the World,
It is regularly received and filed for public ex-
aminstion by mnearly all U. 8. Consuls. Go into
slmost any American Consulate in any quarter of
the ’lolm. and the objects of greatest interest thero to
be found are the numbers of THE SCIENTIVIO AMERT-
CAN. l'ure:ﬁ‘n Merchants, Buyers of Goods. and
others are always referred by the Consular Officials
1o the pages of this Journal, as contalning the most re-
cent announcements of the best rellable American
Goods and Manufactures. THE SCIESTIFIC AMEUICAN

Exch

SCIENTIFIC AMERICAN,

Commercial Houses in for cities, eors, Direc-
tors of Worka, Government Officials, and other mi-
nont influential  persons. files of this
Wﬂ are also earried on all the principsl lines of

EAMSHIPS, forvlgn and coastwise, leaving the port
| of New York,

No export publication sent from the United Stares
renches 8o many roadors ns THE SCIENTIFIOC AMERICAS,
Export Edition; 1§ is by fur the most splendid, satisfuc-
tory, and superior Export Journal ever brought before
the public. llp?nlua.ul nged nato tthe pub.
1§ im AL very low prices, of -rfr nnd hnodsomely
dlepiayed ndverilaemonis of American Cesds

Monufoctures, with Hnrn\-lnu-. which
nre nlwanys uurm-ﬂvn to fore un"pun- NRe TS,
WE BCIENTIFIC AMERICAN, Export Edition, s)ready
enjoys the advertisi (alnmun of many of the
Groat Manufactard Sstablishments of this Country,
who find it to be an UNRIVALED MEDTUM FOR SE-
CUNING XEW ORDERS AND EXTENDING TRADE,

If you wish to lucrease your business, try a
handsome advertisement for ops year, continuously, in
FHE BCIENTIFIO AMERICAN, Export Edition. Hates,
0 » year for a full page; hall o, $A0; quartor
Page, §155; one-olghth page, $100, Half-yearly rates In
ll!ﬁhll{ Inereased proportion,

ublished about the Anh of each month.

Sogle numberns of Tir SOLENTIFIO AMERICAN, Ex)
Edition, 4 cents  To bo had st this offico and at all the
noews siores. Submoriptions, Mee Dollars a year; sent,
Postpald, Lo all parts of the world,

MUNN & Q0,, PunLISHERS,
9 Pasx low, New Yo,

rt

Cigar Box Lumber,

MANUFACTURED by onr NEW PATENT PROCESS.
The Best in the World.
SPANISH CEDAR,
MAJFOGANY,
POPI.AR.

Also thin lumber of all other kinds, 3 to ' In., st corre-

sponding prices. Al yualitios. Fqual in s)l respects Lo

any made, and at prices muck under any to be obtalned |

outalde of vur establishment. Send for price s,

GEO. W, READ & CO,,
IS0 1o 200 Lewls Stroet, N, Y.

!

Lathes, Planers, Shapers

Drills, Bolt and Dear Cuttors, Milling Machines, Special
Machinery, B GOULD & ERERITARDT, Newurk, N, J,

WIRE ROPE

ROERBLING's SONS, Manufactur.
ow York

W hools and Rope for conveylng power long d
Send for circular,

Address JOIIN A
arp, Trenton, N. J., or 117 Liborty Street,

ICE AT $1.00 PER TON.
The PICTET ARTIFICIAL ICE CO,,

Room 51, Coal and T n‘x'mé.r 0. Box 383, N. ¥.
J. LLOYD HAIGH
Manufacturer of

Rallrced and Mining Use
Transmission of

of every d

Elevators, Der pe Tram
Power, ete. No.81John 8t.. N. Y. Send for price list.
Plans and Estimates furnished for Suspension Bridges.

MACHINISTS' TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new llustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACITURING CO.,

New Jliaven, Conn.
H P, $50. “RELEABLE"”
e W

20

Vertical and Horizontal En-
gines, with Water's Governor,
equal to any made in simplicl-
ty, dumbility, and efficlency-
Twenty H. P Horizonta), §250.
Twenty five H. P Vertical, $30,
For Wustmted circular, ad-

dress
SIsCo

: CO.
lhlfwinnvhle, N. Y.

The George Place Machinery Agency

Muochinery of Every Description,
1] Chambers «pd 18 Reade Streots, Now York.

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to large cons

4 umers of Croton and mg{v\mod
Water. WM. D.ANDREWS & BRO,, 414 Water ST N.Y,,
whocontrolthe patent forGreon’sA merican Driven Well.

Portable Grain Mills,

For Mill and Farm. mam

durable and
Warranted full L0 any |nm

market. Mil 1]
stances. We ;-:‘Wm batid-
WALKER BROK. & CO.,

Eogineers, Founders & Machinists,
234 and Wood St., Phila., Pa.

PERFECT

NEWSPAPER FILE

The Koch Patent File, for
lets. bas Doen rot

And p
und prico reduced. S ubseribers

S

nd
EMICAN and SCIENTIFIC AME cwx%rmxl onn
suppiled far the low price of by or he
M&_, of this paper vy 3 3
"H,‘IKNI:I'V‘% AM % N for
o uh- M "
mlun 2 x

THE TANITE CO..
STROUDSBURG., PA,
EMERY WHEELS AND CRINDERS,

LONDON-0 8t. Androws 5t Holborn Viaduot, B
TAVERPOOL~42 The Temple, Dilo St. v B. O,

[ ROCK DRILLING MACHINES
“ AIR COMPRESSORS,

MANUFACTURED BY

SEND FOR PAMPHLET. = FITCHBURG MASS,

Wheeler's Patent Wood Filer

fills the pores of wood perfectly, so that n smootl finl
18 obtalned with one cont of yarnish, Se iy sh
Modton thib Saate b of varnish end for elrenlar,
BRIDGEPORT WOOD FINISHING CO,
10 Bleccker Stroet, New York.

TME SKINNER -T'J-S*T JONARY ENGINES &
ACs~ PopTaBLERSTA S ens LGOVERNOR.
FinsyCuass kEconomicAL SKINNER & Woop Enie.PA
= SEC ILLUSTRATED ADVEATISEMENT m- 5

THE DRIVEN WELL,

Town and County priviloges for making Drive
I\\\;.-llu| uncl"ml-lllnu “l;kitl'nlnlo.-a under the |ﬁv(nh|l§-‘l:x'p:
nervican Driven « atent, lease
Lo responsible parties, by y 4 Dy-the year

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

DOUBLE PITMAN PRESSES,
STILES & l'A)‘lKl':l( PRESS CO., Mnl«lﬁ-(nwn,(‘t.
THE .
BEelipse Engine
Furnishes steam power for all
Agricultural purposes, Driving
Saw Mills, and for ¢very use
o] where a frst-cluss and” eco-
" nomical Engine is required,
Eleven first-class  premiums
awnrded, Including Centenni-
o8 al, "W, Refer to No. T, issue of
7. No. 14, Issue of 78, of Sc1-
i ENTIFIC AMEHICAN, for Edi-
r‘ull K X CO wmrm :"u“Tu”MI. C
5 0., Waynesboro, Franklin Co., Pa.
When you write please name this paper. X

BurteicuRockDaie Co

AT
e

GOOD PLAN.—THE MOST PROFITABLE WAY FOR

dealing In stocks 1s h{ combining many orders and
co-operating them ns u whole, dividing profits pro rata
among the shareholders, according to the market. Each
customer thus secures all the sdvantages of (mmense
capital and experfenced skill, and ean use any amount
from #10 to ¥10,000 or more, with equal proportionite
success. ** New York Stock Reporter” and new clreular
matled free. Full information for any one 1o operate
g‘ycccigfuklly. LAWRENCE & CO., 51 Exchange Flace,
New York.

FEL'}'DS OF MACHINERY—Apply to

]?OR ALL
8. C. HILLS, 78 Chambers St., New York,

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC.

Messrs. Mumn & Co., in counection with the publics
tion of the SCIENTIFIC AMERICAN, continne to examing
Improvements, and (o act ss Sollckors of Matouts for
Inventors,

In this line of business they have bhad over Tminry
yeans' EXPERIENCE, and now have wiegualed fackilia
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada, and Forelgn Countries. Messrs,
Munn & Co. also 1 to the prep of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels,
Relssues, Assignments, and Reports on Infringementa

of Patents. All business Intrusted to them Is dove
with special care and promp on very mod
terms,

W send free of charge, on application, a pamphlet
contsining farther information about Patents snd how
to procure them; directions concerning Trade Marks
Copyrights, Designs, Patents, Appeals, Relasues, In-

Assl Rejocted Cases, Hints on

ln;B Sale of Patents, ete.

Foreign Patents.—We also send, free of charpe, &
Synopsis of Foreign I'atent Laws, showing the cost and
method of securing patents in all the principal conn-
tries of the world, American Inventors should bear in
mind that, a8 & general rule, any invention that is vala-
able to the patentee In this country is worth equally as
much in England and some other foreign countries.
Five patents—embracing Canadian, English, German,
French, and Belgian—will secure to an Inventor the ex-
clusive monopoly to his dlscovery among about ox®
HUSDIED AXD FIFTY NILLIONS Of the most Intelligent
people in the world. The facilities of business and
& eam communication are such that patents can be ob-
talned abroad by our citizens almost as casily as st
home. The expense to apply for an English patent is
£75; German, §100; French, $100; Belgian, $100; Cans-
dian,

(,'o:::'a of Patents,—Persons desiring any patent
fv-ned from 1536 to November 26, 1867, can be suppied
with official copien at reasonable cost, the price de
pending upon the extent of drawings and length of
specifications.

Auy patent jssned since November 27, 1867, at which
time the 'atent Ofce commenced printing the draw-
lngundopodluﬂou.mhmb:m!mm
this ofice $1.

A copy of the claims of any patent {sened since 159
will be furnished for §1.

When ordering coples, ploase to reit for the rame
as above, and state name of patentee, title of fnves

and date of patent,
“o:’ contalning full directions for obtaining
United States patents went froe, A handsomely tonsd
Reforence Book, gilt cdges, contains 140 pages and
many engravings and tables lmpartant to every pats
ontee and mechanic, and {x & useful hand book of refer-
ence for everybody. Price 25 cents, mailed free.

MUNN & CO,

: MTNC ARERICAX,
37 Park Rew, New York
WAL QI cor € ¥ ond T PR

Publishers SCIENTIFIO ANKRICAN.




