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THE HYDROMOTOR.

The vessel represented in our engraving Is propelled by a
new apparatus invented by Dr. Fleischier, and the patents
are managed by Fleischer's Patent Hydromotor Company, of
Kivl, Germany. The craft is propelled without engine, pad-
dle wheels, or propeller, and it is steered without a rudder.
Theinvention is based on the principle of hydraulic reaction,
and it embodies several novel and valuable features, which,
according to the reports that have reached us, have rendered
the hydromotor a success,

tion of the vessel, showing n rear elevation of the propelling
apparatus,

Two cylinders, B, are connected with the steam boiler by |

suitable pipes, and the steam supply is controlled by the
valve, A.  Each steam oylinder bas two suction pipes, F,
and two discharge nozzles, H, connected with the cylinders
by pressure pipes, G.  The suction pipe is provided with a
valve, E, and the discharge pipe has a valve, D. Below the
oylinders and between the discharge pipes there isa con-
denser, I, having connected with it the air and feed pump,

The use of & reactive jet of water as a means of urging | | K. ‘The steam used in the cylinders passes through super-
a vessel forward is not of itself new, but the means employed | heaters which surround the chimneys, and its admission to
by the inventor of the hydromotor to draw the water in and | the cylinders, B, through the valves, A, is controlled by a
| float in cach cylinder.

cject it are quite novel.
In the engraving Fig. 1 is a side elevation of the vessel, |

The discharge nozzles are swiveled so that they may turn

having a portion of the side broken nway to show the arrange- | in any direction, and thus control the course of the vessel by

ment of the propelling apparatus; Fig. 2 is a plan view ol
the boller and steam cylinders; and Fig. 8 is atransverse soe-

l

changing the direction of the propelling force.
The great difference between this apparatus and its prede-

' cessors is that the steam pressure acts directly upon the sur-
| face of the water without the intervention of pistons or inter-
mediste machinery. Friction, complications, expense of
repairs, liability to breakage, are in 8 great measure, if not
entircly, avoided, and it is said that the method of spplying
the power has proved highly economical and satisfactory.
The boilers of the Pellworm and their appurtenances are pre-
cisely like other boilers, The steam is admitted to the upper
part of the cylinders through the valves, A, which are con-
trolled by floats, as before observed. The steam forces the
water out through the discharge nozzles with considerable ve-
locity, and the reactive force carries the boat forward. The
steam is cut off at the early part of the stroke, and the expan-
sive force completes the work, It may be imagined that
considerable loss of power might arise from condensation In
the eylinders, but as the water is covered with a film of oil,
and a certain amount of oil and hot water clings to the sur-
face of the cylinders and covers the inflowing water, the loss
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nm?ig-ﬂﬂb alves, and the operation is
been informed that Commander Grenfell, of the
% sian engineer, and the technical director
dﬂnmm Yards, recently inspected the hydro-
motor as applied to the Pellworm, and were all highly pleased
with its performances. It is said that the technical director
wrote Mr. Howalt, the associate of Dr. Fleischer, that be had
beeh converted from a decided opponent to a friend and
champion of the mvention, having figured over the formulns
used 1 building the hydromotor and finding them both new
and correct.  Our informant also tells us that the Tmperial
German Navy has adopted the hydromotor after a personal
mspection by the War Minister
The Pellworm 1s 75 feet long, 12 feet beam, draws 31¢ feet
of water, is flat bottomed, and is capable of steaming 6 knots
per hour  The apparatus develops 25 horse power. It has
been ascertained that 40 per cent of power of the steam is
realized 1n the propulsion of the bost.
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THE TEMPERATURE OF WATER SUPPLY.
At the recent meeting of the British Association for the

Advancemont of Science a paper was read by Mr. Baldwin |
Latham on the temperature of the water supply of towns. |

The author pointed out the fact that any increase in the tem-
perature beyond 55° rendered the water unwholesome. The
temperature of the water supply of a town, as furnished by
public waterworks, was totally independent of the tempera-
ture of the water at its source of supply, and invariably the |
temperature of the water was the temperature of the ground | g
at any season of the year at the depth at which the distribut-
ing mawms are laid. The average temperatures throughout |
the year, whatever the source or mode of supply, varied very
little, but there was great difference in the range of tempera-
ture; and while the temperature in the chalk wells at Croydon
gave an average monthly range, based upon daily observa-
tions, of 0°64°, the same water, when supplied direct from
the mains, gave an ayverage monthly range of 21-14°, or when
stored in a cistern, a range of 28:05°; while water supplied
from the Thames in Westminster gave an average monthly
range of 24'69°, but the average yearly difference of tem-
perature between the chalk water supplied at Croydon and
the Thames water supplied in Westminster was only 0-67=.
Mr Latham had taken a very large number of observations,
and found that the temperature of water in wells varied very
greatly.  In some of the deepest wells the temperature was
colder than in the shallow wells. The movement of the
water through the strata of itself increased the temperature.
Diarrhea was most largely produced when the water supply

became heated bevond a certain degree.  Until the water de- M::uu t (5]

livered to a town reached sometbing over 60° of constant
temperature, diarrhea did not break out in thattown. Dur.
jog the present summer the temperature of the water had

been five degrees less, and the result was that diarrhea had |
prevailed only in a very slight degree. The temperature of ?:?”

the water was, from a sanitary point of view, extremely im-
portant, and one which ought to be more fully investigated
in regard to its influence upon certain classes of discase.
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TEE SYDNEY EXHIBITION,

The International Exhibition at Sydney, New South
‘Wales, was opened September 17th, with promises of great
SUCCess.

Grest Britain has 800 industrial exhibjts and 518 of
fine arts. Germany has 691 entries, and Austria 170.
France has 350 industrial exbibits and 168 of fine arts. Bel-
gium has 236 industrial exhibits and 50 of paintings
America has 150 industrial exhibits.

The State Department at Washington announces that thirty
or more of our leading manufacturing firms are represented.

A Decayed American Industry.

Before the advent of cheap cotton the production
and manufacture of flax were important industries in this
country.

In 1810, when the population of the country was
but little more than 7,000,000, there were produced in the
United States over 21,000,000 yards of flaxen cloth made in
families, At the present time, when the population of the
country is believed to be 50,000,000, the total annual pro-
duction of flax and linen fabrics is probably not over
5,000,000 yards, and not a yard of fine linen i made in the
country.

Isthmus Ship Transit,

At a special meetiog of the American Socicty of Civil
Engineers, in this city, September 24, the ship railway,
as proposed by Capt. Eads, was among the subjects dis-
cussed. Mr. F. M. Kelly, who, more than any other
individusl, has contributed to the exploration of the Tsthmus
of Pananu, said that there would be no difficulty about
building such a railway. It would be merely o matter of
dollars and cents, but it might be difficult to select a route
with the proper grades,

Mr. T. C. Clark, who presided at the meeting agreed
with Mr. Kelly that a ship railway was perfectly feasible,
and thought the suggestion of Admiral Ammen, that the
whole question be referred to a convention of American
engineers, was a good one.
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A significant feature in connection with the water sap ply
of thix city is the increasing resort to artesian wells by lnrge
brewing establishments and other users of much water
Among the hrewers who have made or intend to make
themselves independent of the Croton water supply, are
Elins & Betz, 54th st. and 1st ave., who have a well 495
feet deep; Claugen & Price, 50th st. and 11th ave., whose
well is 625 feet deep; David Jones, 44th st. and 1st ave.,

= lwell 662 feet deep; Geo, Ringler & Co., 92d st. near ad
ave,, well 800 feet, and going deeper; and P. Doelger, 55t
st. near 15t ave., whose well in process of construction je
intended to be 600 feet deep,

As n rule theso wells have a bore of 614 inches, and cost

Their great advantage lies in the
cheapness of the water thus secured. The first well named js
said 1o have paid for itsclf the first year. The Croton water
tax puid by the larger breweries rises ns high as £6,000 g
year, and an equal outlay will usually sink an artesian well,
securing o permanent supply independent of Croton water,
The purity of the deep well water is also an advantage, and

A8 dlstinet paper from the SCIENTIMC AMERICAN. THE SUPPLEMENT | the same may be gaid of its average low temperature—sbont

52* Fab. The difference between that and Croton water at
summer heat may make a saving of $20 a day in the ice bill
|of a large brewery. Artesian wells have also been sunk by
manufacturers of mineral waters, that of John Matthews
going down 300 feet. The deepest well, 1,001 feet, supplies
the Higgins Carpet Factory with pure water for dyeing.

Only large estublishments, however, such as require a
large volume of water daily, can afford the first cost of arte-
‘ui:m wells, The vast multitude of smaller manufacturing

concerns, which need water chiefly or solely for steam
power, are burdened by a Croton water tax which places
them at a serious disadvantage in compelition with shops
elzewhere, which get their waler free or at a reasonable cost,

Incredible as it may scem, the cost of water for running a
steam engine in this city isat the present time about two-
thirds the cost of fuel. For example, to run an economical
one thousand horse power engine should cost for fuel, at
present prices for coal, about 25 a day; the Croton water
bill for the same is $5,062 a year, or nearly §17 a day. For
smaller engines, each horse power up to and not exceeding
ten, the charge for water is $10 a year; between ten and fif-
teen horse power, $7.50 each; for each horse power over fif-
teen, §5 a year. For all manufacturing purposes the charge
for quantities of water less than 250 gallons a day is five
‘cents a hundred gallons; for larger quantities the price
| diminishes to two centg a hundred gallons for quantities
| ranging between six and ten thousand gallons s day. For
still larger quantities special rates are made, never less than
one cent for one hundred gallons. Thus an establishment
using one thousand gallons of water a day bas to pay a
water tax of $105 a year; for ten thousand gallons a day,
the tax is $0600,

The splendid water system of New York is capable of
supplying upwards of a hundred million gallons of water a
day. The actual consumption averages ninety gallonsa day
to each inbabitant, an amount fifty per cent. greater than
that supplied to each inhabitant of Boston, Philadelphia, or
any other of our great cities except Chicago, which fur-
nishes eighty gallons a day to each inhabitant. On the in-
troduction of waste water meters in Liverpool, where water
did not begin to be so lavishly squandercd as in New York,
it was found that out of every hundred gallons supplied,
seventy gallons were allowed to run to waste. It is, there-
fore, speaking within bounds to say that, the year together,
an average of fifty million gallons of water are daily wasted
in our city; yet the moment a man wishes to use any small
portion of such water productively, the tax gatherer comes
down on him with charges which, if not needless, are cer
certainly unreasonably excessive. The practical tendency
of this policy is to prevent the establishment here of new in-
dustries that have to compete with those planted in localities
offering u cheaper water supply, and to drive away those
that have made a beginning here. In this way New York
strikes at the root of her own industrial prosperity. By lay-
ing excessive burdens on her manufacturers, she lessens the
urioty and volume of the employment poulble 1o her work-
ing citizens; and by making production relatively more
costly here than elsewhere, she indirectly cuts down the
wages of her workmen. It is a bad policy; itdounotmy.
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peeuniary loss of those who misuse the public trusts confided

pomace,  The largest establishment of this kind is at Phila
| delphia, and is carried on by n joint stock company, under
tho patents of Adamson, The dissolving eylinders are horl-
f | zontal—one say 8 foet in dismeter and 20 feet long. The
oylinders are provided with o railway, and the materinl is
' Jinto the eylinders closely packed on trucks or ears,
At the bottom of the eylinders are steam pipes traversing the
whole leogth,  When the eylinders are charged and their
t, | doors bolted on, benzine s let in 0 a8 to cover the steam
pipes, the steam s let on, the benzine evaporizes, and
condenses through the materinl, dissolves the fat, and the
solution falls down to the bottom. The solvent again
vaporizes and rises again to extract more oil. The dissolv-
Ing cylinders or extractors are provided with suitable instru.
ments to determine the temperature, height of the solution,
eto. The fat or oil, after distilling off its solvent,undergoes
‘way through an inventor's farm, and in their a special refining treatment. The favorite raw material for
y ity managers can demand what they cannot | this process is ** beef scrap " and ““ pork scrap,” containing
ens.  With officinl privilego goes oficial re- |12 to 15 per cent of fat, which is practically extracted in the
Ax they have a right to take the inventor's |process. The residues are gronnd and used as fertilizers,
ublic good, if such be the case, so they are under the name of szotine, and contain about 15 per cent of
gally, boand to use his invention, If the pub- | ammonia, The extraction process lasts from 24 to 36 hours.
] punds it They cannot safely play fast agl | The extraction of oil from castor pomace is conducted in all
Joose with ofMeinl rights and responsibilities, demanding the |respects as above. The fats and oils resulting from the pro-
“one and shirking the other, as suits their personal pleasure | cess are mostly used aslubricants for machinery, and are not
‘and profit.  The public gives, and it may take away, to the |of the quality needed for good soap.
ut The works at Philadelphia have suffered severely from fire,
1o them. having been at least twice wholly consumed. It is evident
There isanother view of this matter which anti-patentasso. | from the fact that they are just reconstructed that the indus-
‘ciations may profitably take into account. Since its founda- | try is found to be profitable,
tion the government of the United States has manifested a | Aboutten years since an incorporated company began the
desire to multiply and improve our industrial arts by theen  manufacture of extract of hops under the plans of Professor
~couragement of new inventions. Experience bas proved the ' Charles A, Sccley, making use of gasoline of specific gravity
desire 1o boa wise one, and has practically justified the 80° to 90° B., as the solvent. The industry has steadily and
means adopted to attain the objects of that desire, especially  healthily grown, and promises to become of the first import-
the means which costs least and yields the most—the grant- |ance. The useful matter of the hops by this process is
ing of patents for new inventions. More than ever beforo | completely extracted, is of small bulk compared with the
the American people are now satisfied that the encourage |hops, and is not at all deteriorated by keeping. The
ment of invention pays. extractors of Sealey’s system are vertical, are charged at the
Are they likely, then, to be pleased with the systomatic dis- | top, and discharged at the bottom. They are heated by
courngement of invention—the organized thwarting of the |steam, being jacketed on the lower half for that purpose,
popular will, to say nothing of the attendant hazarding of | and the pressure of the vapor of the solvent serves as the
public comfort and safety—by corporations which owe the | motive force for discharging the solution into a separator or
possibility of their existence to public grants of privilege? still. The apparatus is so constructed that the solvent travels
At the last meeting of the Car Builders' Association cer- |in a circuit and does not go out of the connected parts of
tain deaw-bar applinnces were substantially condemned, so |the apparatus. The separator or still consists of a vertical
far us it could be done by that body, simply because they | iron coil surrounded by steam, into which the solution is fed
were patentod. The National Car Builder tersely puts their | at the top.  During the descent of the solution, the solvent
position in this wise: is volatilized nnd escapes through a stand pipe to the con-
“ A freight brake is wanted—something that will enable a | denser, while the oil or extract of hops, etc., flows away at
locomotive engineer to handle a long, loaded train as easily | the bottom. :
as be does his throttle lever. The thing is invented, let us| Gasoline, according to the above plan, has been used upon
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means of eatimating progress in civilization. Tothe objection
that inventions are intangible, incapable of precise defini-
tion, sod unsuited to be the basis of property rights, he re-
plies by showing that all eivilized men recognize and respect
incorporeal rights, The difficulty of defluing the exact
limits of such rights may bo great, but that has never been
uuccossfully urged as o renson for their abolition.  Of all
Incorporenl rights, that of character and reputation is the
lenst capable of measurement, yet for that very resson it has
been most Jealously gunrded.

The objection that any individual inventor is but one of
many working in the same field, all drawing from the com-
mon stock of knowledge and experience, and that to grant a
patent to the first claimant is to set up o barrier to further
progress, is considered at length and effectunlly disposed bf.
The alleged fact of the frequent simultaneous invention of
the same device by several independent workers is shown to
be untrue; and the asserted hinderance o progress by pa-
tenting the successive steps of it, is equally shown to be in-
consistent with common experience.

On the contrary, the evidence is abundant that the graot
of patents directly and powerfully promotes the progress of
science and the arts,

Particularly interesting and valuable is the review of the
growth and progress of ideas in respect to patents as shown
in judicial decisionsand legislative enactments—a develop-
ment of & true appreciation of the rights of inveotors, due
not to mere change of sentiment, but to an increasingly full
and exact understanding of the nature of trade and the
proper province of laws in relation to it. This section will
be found of special value in combating those reactionists
who so boldly assert that the progress of thought isina
direction opposed to the principles underlying patent laws.

In closing, Mr. Betts proves statistically the exact coinci-
dence of industrial progress with the increase in patent
rights. Patents and trade go hand in hand. Take away the
motive of invention and an important ally of improvement
is destroyed. This has been the experience of industriul
nations the world over. = And American experience has
shown that the more widely that motive is brought to bear
on all classes, the more sccessible patents are made to the
multitude, the more rapid will be industrial progress, the
more steadfast and general the country’s industrial pros-
perity.

Mr. Betts’ paper will be found in full in this week’s issue
(No. 197) of the SCIENTIFIO AMERICAN SUFPLEMENT.

—_— s eo—
The Movement of Breadstufls and Provisions.

The movement of breadstufls continues extremely active,
The receipts of flour at this port the week ending Sept. 23,
were 104,361 barrels, chiefly by rail. The receipts of grain
were:

suppose, and the iaventor asks the association to give it their
formal approval. The members reply, collectively: It
is an excellent invention—all we want or could expect,

meat scraps, cotton waste, sced cake, ete,, quite successfully,
as to the quality of the produce from it, as it is wholly free

Railroad.
S1TT0 20 6T
from petroleum contamination. In respect of the quality of ——

and more too—but we cannot recommend it, because it is  the produce, gasoline is probably to be preferred to bisul- Rye, bush

patented. Annul or cancel the patent, and make the brake | phide of carbon, and in first cost and case of working it is
public property, free to all, and we will sound its praises also plainly superior.
through the length and breadth of the land.” The oil extracting industry by means of solvents may be
In refusing to *“ recommend ™ an invention, the associa- considered as firmly established in America, and as pro-
tion substantially declures the determination of its members mising a very great extension in the near future, There
not to use it in building or equipping cars. inrc at present 20 to 50 patents relatingto the industry, and
" We would respectfully suggest that action of this sort is |thereis no doubt that it will continue to employ the talent
as hazardous as it is unjust and unwise. of inventors., 8.
If inventions looking to the public benefit are thus to be
killed, for the sole reason that they are patented, the public, THE POLICY OF PATENT LAWS,
which offers the patent as encouragement to invention, may | At the recent meeting of the Social Science Association
take steps to prevent or punish such conspiracies against | at Saratoga, Mr. Frederic H. Betts, of this city, read a paper
the public weal and will. And in retaliating it is quite pos- | tracing at considerable longth the historical development of
sible for the people to be too severe in their enactments com- | patent laws, and traversing with singular skill and cogency

120015 ... 2
7,002 00
2 |W0es S 41.6%

The clearances of sailing vessels and steamers carrying
breadstuffs from this port, the week ending Sept. 19, num-
bered one hundred and five. The total grain export was
80,643 barrels of flour; 2,329,279 bushels of wheat; 973,506
bushels of corn; 44,317 bushels of oats; and 107,618 bushels
of rye,

During the same week there were exported 4,529 barrels
of pork; 6,259,932 pounds of bacon; 8,208,122 pounds of
lard; 2,466 pounds of beef: 611,005 pounds of butter; 2,684, -
468 pounds of cheese; and 917,021 pounds of tallow.

The Highest Tclqnv;l Station,

pelling the adoption of improvements. We should prefer the arguments of those who oppose the theory and practice
to bave inventions left to force their way by inherent excel- | of granting patents for new and useful inventions. The |
lence; but if they should ever be pushed into use by legis- | positions taken by Mr. Betts are those which have been ad- |
lative ensctments, those who have conspired to nullify the [ vocated in detail, over and over again, in this paper—those |
patent law as it stands will have only themselves o blame | which every friend of industrial progress and the rights of
for the change. inventors will justify and applaud. And he developed his
= thesis so coberently, so forcefully, and with such aptness of
EXTRACTION OF OILS BY MEANS OF BOLVENTS, 'illuslmtiun, that his paper mukes the most readable and con-
The extraction of oils and fats by means of the solvents, | vincing argument for mantaining the integrity of our pa-
benzine, gusoline, and bisulphide of carbon, has grown up | tent law that we have seon for u long time. In view of the
to be an important industry in the United States during the | probable rencwal of the nssault upon onr patent systom in l
pukt ten years, At the present time, the capital invested in | Congress next winter, the puper is as timoly ns it 18 ad-
business {5 probably about $500,000, and the number of | mirable.
independent factories, four to six. The solvents employed In every congressionul district the friends of the patent
are the petrolenm benzines of the lowest boiling points, and 1 system—that is, us toits underlying principle and policy—
the gusolines, the Jatter being used in the cases where it is ‘ should see to it that their representatives do not go to Wash.
necessary 1o remove all traces of the solvent from the fin- [ ington without an opportunity, at least, for becoming ne-
ished |)r:xhu-ln. Bisulphide of carbon was once used on | quainted with the setusl stunding of patent rights In law
considernble scale for the extraction of oil from corn (maize) | and equity and sound Industrinl policy, as therein  set
under the theory that the oil from corn would be much | forth,
more valuable for the production of aleohol and starch, Mr. Betts begins by skotehing the early history of patont

—— A — k

A telegraph station has been lately established at the
Ryffel Hotel, under the Ryffelhom, in the Valals It is
about 8,500 feet above the level of the sea, and is the highest
telegraph station in Europe. A Swiss paper has claimed
that it is the highest telegraph station in the world, but this
is & mistake, The station on Pike's Peak, in the Rocky
Mountains, is 14,000 fect shove sea level, and s, lhen:lon;.
something higher than that at the Ryffel Hotol,

The Ship of the Future,

After pointing out the great fuults and failures of the pre-
sent style of occan vessels, n writer n the Amerécan Ship
avers that the ship of the future will carry no ballust.. If a
sailing vessel, her sail arca and displacoment will be so well
balanced that, if the rudder wore lost or disabled, the vessel
could be guided on her course by her salls,  The center of
effort of sails and of gravity of vessel will be adjustable, so
0 to harmonize with the griping fnfluences of the lee line
of flotation,

The ships of the future will bo profitabile, for they will be
bullt for and under u specifio service, on sclentific principles;

The industry, however, was discontinued mninly by resson | rights for inventions, truolng mennwhile the dovelopment of they will be designed, built, loaded, nund N"EN us the

of the high cost of the bisulphide and the risk in its use from | the idea that patents ure (0 bo regardod us o faie bargain, the | have never been, with direct reference to ‘i“’ "e‘qnlllbﬂu:
fnflsmmability and unhealthfulness. It is not likely that [ inventor contracting to contribute o new ftem to the stock | of stability, the safety of vessel and curgo, with the lives of
bisulphide of carbon will come into extensive use in this |of common knowledge of practical utility for purposes of | those on board. The ruting c‘hnmurlul'l:m of vessels will
country, #o long as the supply of petroleum Is continued. | trade, the public offering In roturn the means of retaining | then be dotermined b

; : Y an international, or an independe
It is well known that it is a much more rupid solvent than | the exclusive use of the invention for o term of years. He | board; the British Lloyds will have passed *W-d:nl.' u::

the petroleum products, but it is belicved that this advan- | then takes up and answers the objections raised agalnst patent | remembered a8 o corrupt organigation.  The material of ves-

tage i more than overbalanced by the objections to it.  The ‘ laws, both theoretical nnd practical, and proves the claims ' sels will be steel for metallie, and bent timber frames m .

petroleums, when heated to the normal boiling polot or over, qu inventors to be consistent with natural justice, Heshows | wooden vessels.  Under this new dispensation of genius

are pearly as rapid as the bisulphide [lhul the right of property I {deas, so far from being oxcep-  ocean, mall, and passenger stontmers will be non kal
The matorials operated upon with benzine are especially | tional in the case of patents for favention, is widely recog-  make their Atlantio trips in slx lostead of

the residues from fat rendering, aud castor oil sced cake or | pized among men, sod that its lucreasing recoguition is one ' days, with a roll angle not exeecdiog el‘m
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" Haven, Conn., hins patented an Im-

8. Hasie, of Vicksburg, Miss., has patented
to bo employed for the utilization of
techuically known as *‘ cotton motes.”  This

consists of the refuse of the cotton gin after the process of
ginning, and it has heretofore been thrown away us useless,
although known to contain a large proportion of cotton
fiber, the diffioulty of separating the cotton from the forvign
substances being considered too great to justify the expendi.
ture of the necessary time and labor in that direction. By
this machine the cotton fiber is separated from the foreign

from the motes & large proportion of cotton of a good quali-
ty, and thereby to make use of what was formerly a total
Joss.

Mr. Charles S Adams, of Marshfield, Vt, has invented
an improvement in devices for cutting and screw-threading
metallic wagon axles. It is especially designed for shorten-
ing axle spindles to compensate for the wearing of the wheel
boxes.

Mr. Lemuel W. Young, of Elk City, Pa., has invented an
jmprovement in tubing tongs, designed more particularly
for screwing and unscrewing the sections of tubing for oil
wells, but applicable to general use as pipe tongs.

An improved roller bracket for attachment to the corners
of photographic and other screens, for the purpose of sup-
porting them and facilitating their movement on the floor,
has been patented by Mr. John G. Stewart, of Carlinville,
Im.

Mr. Louis W. Ott, of Indianapolis, Ind., has patented
a bed Jounge that forms a lounge or couch when closed, and
when open formsa bed. It consists in a movable front
piece hinged to the upper portion of the bottom, and con-
pected by s link with the lower portion, so that as the up-
per portion of the bottom is turned on its hinges the front
piece is carried with it and drops down out of the way.

Mr. Charles H. Appel, of Shimerville, Pa., has invented
an improved bretzel machine, which is simple, convenient,
and forms the bretzels quickly and uniformly.

An improved spur has been patented by Mr. August Buer-
mann, of Newark, N. J. The invention consists in spursin
which the heel band is provided with an elastic or yielding
covering of rubber or gutta percha.

Messrs. T. R. Williams, E. R. Williams, and W. J. Wil-
lams, of Pittsburg, Pa., have pa-
tented an improved sand washing
machine. The object of this inven:
tion is (o furrih an improved
machine 'for washing and cleaning

“fand ss it is raised from a river.
The invention consists in the com-
bination of a tapered cylindrical
rotating sereen, provided with scroll
paddles and an elevator for carrying
the sand out of the box or well after
it has been washed.

An improved hub-boring machine,
patented by Mr. Alexander J. Mou-
gey, of Carthage, N. Y., consistsin
a novel arrangement, a mandrel, a
pair of chucks, o series of adjust-
able centering plates, and an adjust-
dple bit or cutter, whereby pro-
vision is made for centering the
work, holding it securely in posi-
tion, and accurately boring the hub.

Mr. Aaron O. Vaughban, of Shane’s
Crossing, ©., has invented a simple
and effective form of nut lock
which is applicable to the ordinary
screw-threaded bolt without altera-
tion. It consists in n nut of the
ordinary form having n screw-
threaded hole through the center,
and having its face slotted about
half way through the thickness of
the nat, and the edges of the slot
drawn together,

Mr. Alexander Gordon, of New
York city, has patented an improved
ship's log, which Is so constructed
a5 to count and register the number
of knots run out in a quarter of a
minute, and also Indicate the knots
by sound. Tt can be readily used by
one man, and it Is simple in con-
struction and apparently reliable,
We call attention to an advertise-
ment in another column,

Mr. Richard H. Hill, of New

¥ ig?.

proved safoty elevator, which is so
constructed that the motion of the
operating mechanism may be re-
versed sutomatically as the platform
reaches the upper and lower points
of Its movement, and which will
apply & brake automatically when
shifting the driving belts, so that
the platform cannot run down acel-
dentally,

Mr. Martin J. Racer (William
Racer, sdministrator), of La Grange,

Scientific Qmerican,

be quickly and firmly attachod to garments, and that is not |
liable to tear the cloth or become accidentally loosened.

ROSSET'S mv
This novel and interesting clock is suspended from the arm
of a statuetic by » spring on which the pendulum swings,

ROSSET’S CLOCKE.

The pendulum is of the gridiron compensating style, and
carries at its upper end a glass dizl, and the pendulum ball

! TR
Texas, has patented an improved suspender button that may | In our engraving, Fig. 118 a perspective view; Figs. 2, 3 4,
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and 5 are detail views showing the construction of the opera.
tive parts. The compensated pendulum, C, carries at its upper
end a transparcut glass dial, D, and to its lower end s
attached the hollow globe, E, containing the movement. A
forked arm, F, extends upward from the movement, and em-
braces the pin, G, attached to the lower end of the rod, A,
held in the hand of the statuette. In this clock the movement
of the arm, F, as it is actuated by the escapement of the clock,

gives the pendulum sufficient impetus to keep it in motion,
To the center of the glass dial a small casing, H, is attached
which contains the mechanism that moves the hands. I
this casing is pivoted an arm, J, carrying the weight, I, and
the pawl, K. As the pendulum is oscillated, the weight, |,
shifts its position in the casing, H, and the pawl, K, is by
this means made to act on the ratchet wheel, L, which, being
connected by a train of gearing with the arbor carrying the
hands, moves the bands forward regularly. The dial mech-
anism 18 shown considerably enlarged in Figs. 8, 4, and 5.
In a complete clock, like thatshown in Fig. 1, the pendulum
oscillates without any apparent cause, and without some
explanation it would be difficult to imagine how motion is
cqgmmunicated to the hands, as the casing, H, which contains
the dial mechanism is very small.
Protagon.

In the year 1865 Dr. Oscar Liebreich published a memoir
in which he announced the discovery in the brain of a defi-
nite proximate principle containing phospborus. Unlike the
numerous bodies possessed of ill-defined properties, which
had by different writers received the names of cerebrin,
cerebric acid, lecithin, or phosphorized fats, this new body
could be extracted by an easy process in a state of purity,
and to it, probably to indicate it as the first definitely spe-
cific constituent of brain matter, Dr. Licbreich gave the
name of “ protagon.” The brain was subjected 1o & special
process, by which the protagon was separsted in the form of
microscopical needle-like crystals, differing a little in arrange-
ment and form according to the concentration of the solu-
tion. As the result of several analyses, Liebreich ascribed
to protagon the formula CyeHsuNOnP. It was difficult
of solution in cold aleohol, more easily so in warm alcohol
and ether. In water it swelled and presented: the ap-

consists of a hollow sphere containing the clock movement.

ROSSET'S MYSTERIOUS CLOCK.

B

pearance of an opaque jelly, ultimately dissolving so
€0 as to form an opaque solution.
For a time observers admitted 1t to
be a definite phosphorized constitu-
ent of the brain, and they began to
seek for it in various liquids and
solids of the body. Hermann an-
nounced its discovery in the blood
corpuscles, and connected many of
the physical properties of these
bodies with 1ts presence. Parke
found it in the yolk of egg, but
Hoppe-Seyler thought that the yolk
of egg contained not protagon but
lecithin, and though this very dis-
tinguished investigator did not
commit himself to a denial of the
existence of protsgon in the brain,
still he secemed to have commenced
to entertain some doubls about it.
In 1868, however, Dr. Dinconow, a
pupil of Professor Hoppe-Seyler’s,
published a paper on the subject
which scemed to have an immense
influence over the physiological
chemists, causing them all to come
10 the conclusion that Licbreich's
protagon did not exist as a definite
proximate principle, but that it con-
sistedof a mixture of lecithin with

that I must decide for its being &
mixture of some glucosid free from
phosphorus, as  cerebrin, ’




magnet to touch the end, A, of the steel and
magnet over the steel, in the direction of the arrow,
10 the end, B.  Slide it off the end, B, and lifting it in the
afr, again bring N down on A, and repeat the operation.
Even after one stroke of the magnet on the steel, the
Intter will bo found to have received a oharge of magnetism,
whieh geunerally increases in strength up to o certain num-
ber of strokes of the magnet; after which further strokes of
the magnet have no effect in inereasing the magnetic charge
in thesteel.  On now taking the steel, A B, to the magnet-
ometer and testing its magnetic condition, as has already
been explained in Figs. 7 and 10, you will find that the end,
B, of the piece of steel is of 8, magnetic polarity. If the
bar magnet, N, strokes the steel from B to A, then B will be
found of 8. magnetic polarity. In other words, it is a gene-
ral law that the end of the piece of steel ftoward which the
mugnet slides is of the opposite polarity to that of the end
of the magnet which stroked the steel.

It is, however, not necessary for the magnetization of the
steel that the magnet should rest on it while it glides over it
1t the magnet be strong enough, and if the steel be not too
hard, the latter may by magnetized by passing the magnet
along the length of the needle and ot some distance above it,
as shown in Fig, 31

o33 P
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Lot N, in Pig. 82, stand for the N. end of a magnet, while
A B is a plece of steel which has been brought near to the
end, N, of the magnet. If the magnet be strong, and the
steel of the quality of sewing needle steel, that is, not too
hard, you will find on testing the steel, A B, at the magnet-
ometer, that the end, A, which faced the north end of the
magnet is of south polarity, while the end, B, is of north
polarity. If the piece of steel, A B, had been brought near
the south end of the magnet, instead of the north end, then
you would have fouud that the end of the steel which had
been nearest the south end of the magnet was of north polar-
ity. In other words, when a steel rod is brought near a
magoet it is magnetized, and the end of the steel rod nearest
the maguet is of a polarity opposite to that of the end of
the magoet toward which the rod
points,

If, instead of holding the steel rod at
a distance from the magnet, we bring
it to touch its end, then the magoetic
charge given to the stecel will be greater
than in the former experiment. The
polarity given to the end of the steel
which touches the magnet is always
opposite to that of the end of the mag-
net touched.

So much for the magnetization of
the steel rod. Its demagnetization con-

sists in taking the magnetism out of it,
and is effected by operations similar to
those just described in magnetization.
These processes we had better describe
by the aid of Figs. 31 and 32.

In Fig. 31, let A B be a maguetized
rod of steel, with its north pole at A,
its south pole st B, We have found
out that this rod was muagnetized, with
s poles as just described, by stroking
it from A toward B with the north
pole of the magnet, N. The reverse
direction of stroking will demagnetize
it, that is, if the north end of the mag
net be drawn over A B, from B toward A, then the magnet-
ism will disappear from the rod, A B; and if the operation
be repeated after the magnetism has disappeared we will
even remagnetize the rod; but this remagnetization will
place its north pole at B and its south pole at A.

It is not neeessary, however, that the magnet should
touch the steel rod during the operation of demagnetiza-
tion. It is sufficient, if the magnet be powerful, to pass it
over the steel rod at a distance above it and in a direction
ulways opposite to that In which the magnet moved when it
magnetized the rod.

Scientific Qmevican.

| InPig. 29, let A B be a maguetized rod of steel, having
| 1ts south pole at A and its north pole at B.  This condition

of magoetism bas been given to it by the presence of the
north pole of the magoet, N. Now, if we take away the
magnot, N, and then bring up to the bar, A B, the south pole
of the magnet, we will find that the rod, A B, will be demag-
netized. 1f the rod, A B, be of very hard steel and the mag-
pet not very powerful, it may be necessary for the magnet
to touch the rod, A B, in order to demagnetize it.

Here it is in order to describe more explicitly the opera-
tlon of demaguetization. To demaguetize a rod does not
require as strong s magnetic sction as that which was re-
quired to give the rod its present magnetic charge. 8o, in

the operations of demagnetization, we should be
careful not to give 1oo many reverse strokes to the rod nor
to approach it too near to the demsgnetizing magnet. It Is
better to pass the magnet over the magnetized rod at a short
distance above It, and after such operation to test its gradu-
ally falling magnetic charge at the magnetometer.  The criti-
cal point is when this residual charge becomes small; for
then the danger s that you will not only demaguetize the
rod by the next operation, but will actually remagnetize it,
with, of course, its poles reversed.

In the course of my experiments on the demagnetization
of watches 1 made a serles of novel experiments on the
demagnetization of steel rods placed at right angles to the
demagnetizing magoet. The steel subjected to experiment
was of the hardness of that of sewing needles.  These expe-
riments explain some curious facts in our mode of demag-
netizing watches, and therefore form n natural introduction
to the practice of our process,

The rods of steel on which these experiments in demagnet-
ization were made were formed of pleces of No. 1 sewing
needles, The points and oyes of the needles were broken
off, thus leaving rods of about two and one eighth inches
long. The rat-tail file magnet was used for the demagnetiz-
Ing magnet,

The manner of experimenting was us follows: The ueedle
was magnetized by stroking it repeatedly with the end of the
magnet. It was then placed pointing toward the center of
the magnctometer needle and at right angles to the magnetic
meridian, In this position the needle produced a certain
angular deflection in the peedle of the magnetometer. The
needle was now placed in an upright position, as shown at
n & in Fig. 83. The demagnotizing magnet, N 8, was
mounted on a block which slid between guides, so that the
magunet, N S, could be gradually brought up to the needle,
n # snd during all the time of its approach the axis of the
magnet, N S, pointed toward the center of and at right angles
tothe needle, ns. Theapproachof the magnet to the needle
in these cireumstances was found to have lowered the mag-
netic charge of the needle, and this took place even when
the greatest care had been taken to have the magnetic axis
of the demagnetizing magnet at right angles to the mag-
netic conter of the needle, n 5. The following table will
show the manner in which the magnet, N S, demagnetizes
n 8 when the former approaches the latter.

After the needle was magnetized it deflected the mag-
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in any one serfes of experiments the end of the needle was
always placed at the same distance from the center of the
magoetometer neodle.

In snother serfes of experiments the needle bad its mag-
netic charge lowered from 61+ to 85° deflection on the mag-
netometer.,

The reader will be eareful to observe that I have stated
that in these experiments I took every care to have the mag-
netic axis of the demagoetizing magnet at right sogles to
the magoetic center (or equator) of the needle.  1f this could
be really done it might be a question whether the magnet
would have any effect on the needle. Yet, all of our expe-
riments show that it aleays has an effect of demagoetiza-
tion. For a long time it bas been known that for the demag-
petization of a magnet it requires a far weaker magnetic
sction than that of the magnet which gave it ita magnetinm;
pow when the magnet is at right sngles to the needle, as in
Fig. 33, the north pole, N, of the magnet acts equally on
the two poles of the needle, n o It tends to repel the mag-
netism in » and hold that in 2 It may be that the freeing
power of N on the needle is greater than its holding power.
It is also here to be stated that, in a long series of experi-
ments made exactly as described above, only with the demag-
netizing magnet two feet long and the needles one quarter
inch thick and six inches long, and bardened to the greatest
degree possible before magnetizing them, this large mag-
net had no effect whatever on these intensdly hard needles,
though every care was taken to get the magnetic axis of
the demagnetizing magnet truly at right angles to the axis
of the needles and pointing toward their centers.

1@33.
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We will now describo another series of experiments in
demagunetization in which the needle is rotated before the
pole of a magnet, with the center of the needle on a line in
the prolongation of the axis of the magnet. In Fig 34
N 8 is the demagnetizing magnet, and » # is the needle
operated on. The following description of one of the series
of experiments will give an accurate ides of all of those made:

The center of the needle, » s, was one inch and three
quarters from theend of the magaet, N S.  After the needle
bad been magunetized it was placed opposite the magnetome-
ter, and caused a deflection of 61° in its needle. The needls
was now placed in a vertical position at right angles to tu-
magnet, N S, and with its center one inch and three quar-
ters distant from the end, N, of the magnet. The necdle
was now turned around its center so that its south pole went
through 90°, and approached the north pole, N, of the mag-
net. The magnet was now removed and the needle tested
at the magnetometer.  As might have been expected it pro-
duced the same deflection of 61* as it did before the experi-
ment. The needle was again placed in its old position, the
magnet brought to the same distance from its center, and the
needle again rotated before the magnet; but this time the
north pole of the needle turned round 90 toward the north
pole of the demagnetizing magnet. After this ope-
ration the needle had bad its magnetic charge lowered so
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After the magnet had been placed 1{ inch from needle 18°
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that it now only produced a deflection of 825" in the
magnetometer. A repetition of the
experiment brought down its magnetic
charge t030°. A third experiment
brought it to 277, while after the fourth
experiment its deflection on the mag-
netometer needle amounted to only 16°.
Furtbher experiments had no effect in
reducing the magnetic charge. 1t should
have been mentioned above that in all
these experiments the needle was really
oscillated around its center before the
magnet; that is, its sowth pole was
always brought before the magunet (this
tended to magnetize the needle); then
its north pole was brought before the
magnet (this tended 1o demagnetize the
needle); then the needle’s south pole
was again brought before the magnet,
and the experiment termipated. Thus

DEMAGNETIZING A WATCH.

Examining the above record of the experiments it will be
seen that the appronch of the magnet to one quarter of an
inch of the center of the needle brought down its magnet
charge from 22°to 18 , and that arepetition of this experiment
had no further offect indemagnetizing the needle, The same
is observed on the repetition of the experiment when the
magnet wns placed at ane eighth and one sixteenth inch
from the needle.  The total effect on the needle of the pre-
sence of the magnet at one sixteenth inch from its center was
to lower the needle's effoct on the magnetometer from 23°

1o 18° of deflection, Of course it will be understood that

we sce that the maguet first tended to
magnetize the needle, then to demag-
netize it, and lastly to magnetize it
Notwithstanding that the needle was
subjected to a maguetizing inflaence
from the magnet after its demagnetiza.
tion it hnd its magoetism lowered,
§0 much less magnotic force being
required to demagnetizo than to magnetize a magnet.

In the following scries of experiments the needle was
placed asin the preceding experiments, and it was rotated
through o whole revolution baefore the pole of the magnet
instead of through only o half revolution as in the preceding
experiments,  Before an experiment was made on the needle
it deflected the magnetomoter needle 51°,  The needie was
now rotated before the magnet through a whale revolution,
its south pole approaching first the magnet, then passing it
and turning over the circumference of the cirele till it had
made au entire rovolution and had come back again to its
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needle was der i mamunm in deflecting the form of a digk, and with its north magnetic pole atthe hour
magnetometer noedle was only 9°, instend of 61°, the deflec- | XI and with its south pole at IIL. o'clock.

tion which it caused before it was rotated before the mag-| This being the information given by our magnetometor, wo
net.  The whole of this demngnotization was caused by the are in possession of facts which enablo us to take the north
passago of the north pole of the needle across the N.end magnetism out of oleven o'clock and the south magnetism
of the magnet, N. The passage of the « pole of the needle | out of three o'clock.

sthwart the N. pole of the magnet could have had no other | You have already found, by your experimenting, that when
‘ effect than 1o mag it your bring the north pole of one magnet near the north pole
1 A second rotation similar to the above reduced the deflect- of a more powerful magnet, the powerful magnet-will take
| ing power of the needlo on the magnetometer to 5°. A | the magnetism out of the weaker ono beeause it tends to make |
third experiment brought it down to 4%; after which no | the north pole of the lattera south pole.  Similarly the south |
farther rotation had aoy effect in reducing the magnetic  pole of n powerful magnet will demagnetize the weakermag- |
«chargo of the needle, net when the south polo of tho latter is brought near the |

ON THE DEMAGNETIZATION OF WATCIHES, gouth pole of the former,

The reader who has made for himself the magnotic experd-
ments, which we have so minutely deseribed, or who has
even read the accounts we have here given of them, will have
no difficulty in secing the reasons for the various operations |
which I will now describe in giving an account of the way |
to take the magnetism out of a watch.

A watch is formed of a case of gold orsilver, and glass in-
closing brass or nickel plates, between which are a number
of steel arbors forming the axles and pinions of the brass
wheels.  There is also the spring of steel which uncoils itself
in the plane of the watch, The older watches have in addi- |
tion & steel chain which uncoils from the fusee on to a brass |
barrel inclosing the mainspring, The hairspring, parts ofi =
the balance wheel escapemont, stem winding apparatus, ete., You have also found out by your experiments that when
are also of steel.  So we see that there is abundance of mate- & small magnet, made of steel not too hard, is vibrated
rial for magnetization in a watch, Fortunately, these parts Around its center in front of the pole of a powerful magnet,
! are formed of steel, which is only moderately hard, and, the small magnet is demagnetized. These facts show hosw
therefore, as we have already seen, easy to demagnetize. we must, proc'cud in the demagnetization of the watch,

OF these various parts some have their lengths at right The hour XL is of the strongest north magnetism of any
angles to the plane of the watch, like the arbors; others, like | °% the dial; therefore we place this hour opposite the north
the main and baiance wheel springs and the nickel (nickel | pole of our rat-tail file magnet, as shown in Fig. 36. The
takes a magnotic charge like steelor iron, only feebler) plates | center of the wateh, C, is placed so that the prolengation of
inclosing the movements, have their greatest dimension in the axes of the IIAENeS (shown by the dotted line, X X)
} the plane of the watch. The position of these bodies de- ’ passes through it. The watch is now vibrated around an

termines to & great extent the directions of their magnetic 8%is passing through C and at right angles to X X”. By this

axes. By magnetic axis we mean an imaginary line joining f ope.m.lion the watch is successively brought into the

the two poles of a magnet. The arbors will bave their mag- Positions, A and B, of Fig. 36. After several vibrations of
! netic axes in the direction of their lengths, whereas plates the watch before the north pole of the magnet, I turned the

are most likely to have theirs in the direction of one of their | hour IIL, of strong south polarity, opposite the south pole

diameters. But we have already scen that no matter in what | of the magnet, and vibrated the watch as in the previous ex

direction their magnetic axes are in the watch, all of mmjpenment. By these vibrations the watch cuts across the
bodies (thaoks to the facts already shown in our experiments) | lines f’f magnetic force, and, as we have seen, avy magnetism
may be demagnetized by properly oscillating the watch before |in it is thus taken out. After these operations performed on
the pole of @ magnet, How this is to be done T will now show, | the hours XI, and IIL, the watch was agsin examined before
and in order to shorten what might otherwise be a long story, | the magnetometer, and the following table shows the effect
1 will give an account of the process by describing the ex- | of the vibrations before the magnet:

- periments actually made in the course of demagnetizing an Tanue 1L
old Tobias fusee watch, which I saturated with magnetism | gour. o S st
by deliberately placing it on one of the poles of the large XIL 2 N.
magnet of my laboratory in the Stevens Institate of Tech- j & 5 N.
nology, and thos purposely obtained a very badly magnetized 1L (S N.
watch to practice s cure on. I 0’
4 Iv. 5 8.
i Y. 8 8.
) YE 2* S
! ‘ VIL 4 N.
VIIL 4 N.
: IX 2* N.
N X 1° N.
H XL 0*
3

The watch is placed quite close to the magretometer, and

84.  After tho first revolution tho[ ‘We may now regard this watch as o magnet, having the

with the center of the thickness of the watch about on a level
with the center of the needle of the magnetometer, and with |
the line, connecting the center of the watch, C, Fig. 35, and
the center, ¢, of the needle, at right angles to the magnetic
meridian; in other words, at right angles to the direction
which the needle has when no magnetic body is near it. The
watch is then turned slowly around on its center as an axis,
and each hour on its dial is in succession brought opposite to
the center, ¢, of the maguetic needle of the magnetometer.
The following were the results of such experiments on our
magnetized watch. Wegive them in the form of a table: N.
and 8. indicate the kind of magnetic polarity at each hour,
and the angles show the effect in angular deflection on bring-

There is certainly a great difference between the magneto-
meter deflections of Table L and these of Table IL It is ob-
‘served at once that the hours IIL and XL, which were
respectively of strong south and north magnetism in Table L.,
are in Table IL marked 0%, This result was not attained, how-
ever, at one trinl, as might be inferred from our description
of the experiments, but after each series of vibrations before
the pole of the demagnetizing magnet the magnetie condi-
tion of hours IIL and X1 was tested, Sometimes their mag
netism almost disappeared. Then we found it had changed, or
rather inverted, so that hour IIL had north instead of south

i polarity, and hour XI. had south instead of north magnetism.

When this bappened we had to present hour ITL before the
north pole of the magoet, the hour XL before the south
pole. After repeated trinls 1 succeeded in demagnetizing
hours ITI. and XI. so that they produced no action what
ever, or 0°, on the needle of the magnetometer,

Inow again brought the watch before the magnet and
vibrated its V. o'clock before the south pole till this south
magnetism had disappeared; in other words, produced no
deflection whatever on the needle of the maguetometer. I
then made an examination of the magnetism of the watch
before the magnetometer, with the following results:

b ing that hour of the disl opposite the center of the magneto-
i meter needle:
| Tasre 1
E Hour. bﬁgm. o Kind of Magnetism.
f XIL 20- N.
£ , B 5 N.
IL 18° 8.
1L ™ 8.
IV. ne" 8.
W 22* 8.
VL 5 N.
VIL 17 N.
VIIL % N.
IX 16° N.
X 20" N.
! X1 24" N

When the hour ITL. was brought opposite the nm,;'nctomuu
needle the fusce axle and the center of the semicircular steel
catch of the inner cover of the works were presented to the

} % magnetometer. The strong south magnetism of hour TII.
i
|

Mected the needle of the magnetometer 72°. The strong
1! north magnetic action of hour X1 was due to the magnetized
’ mainspring.

was due to the magnetization of these bodies, which de- |

Tane IIL
Hour. AN nm:' o Kind of Magnetism.

XIL ' g

L 0"

1L o

L 0
Iv. 2 8.
V. g 8
V1 9" N.
VI 0 N.
VIIL n* N.
| e 2 N.
X. ' b 8.
X1 2 B,

I now demagnetized hour VIL of Ita 67 of north mugnet.
fsm by vibreating this hour opposite the north pole of the
demagnetizing magnet, and after I had succeoded In thiy |
found that no hour on the dial of the watch when presented
to the magnetometer caused a deflection of even one degren
8o I considered the watch demagnetized; in which concly.
gion I was justified, for the wateh has kept as good time and
with about the same rate as it did beforo it was mngnetized,

Tho **accident”™ to which I referred in the first of these
articles happened to a valuable wateh made with special care

by Lange, of Dresden, It was so strongly magnetized that
IV. o'clock on its dial produced a deflection of 88" south mug.
netigm on the needle of the magnetometer, and VI o'clock
n defleotion of 40° of north magnetism,  This wateh | demng.

notized exactly ns has been described, and after its domag.
netization, though it had lost a half hour in three hours when
magnetized, it kept a rate even more uniform than before fis
magnetization,  Before its magnetization it lost about
one second per day; after its demagnoetization it has gained
from L to }¢ second per day, and has o very uniform ryte,
indeed, as uniform as one could wish for in a pocket wately
subjected to daily vibrations on the railway,
e e r-—
New Pencil as a Substitute for Ink.

We do not refer here to the aniline pencils which have
been in use for some time, but to a quite different pencil
which gives a very black writing, capable of being repro.
duced by the copying machine, and which does not fade on
exposure to light, The mass for these peneils is prepared oy
follows: 10 pounds of the best logwood are repeatedly hoiled
in 10 gallons of water, straining ench time. The liquid iy
then evaporated down till it weighs 100 pounds, and is then
allowed to boil in a pan of stoneware or enamel. To the
boiling ligquid nitrate of oxide of chrome is added in gmall
quantities, until the bronze-colored precipitate formed at first
is redissolved with a deep blue coloration, This solution is
then evaporated in the water bath down to a sirup, with
which is mixed well kneaded clay in the proportion of 1 part
of clay to 3}¢ of extract. A little gum tragacanth is also
added to obtain & proper consistence.

It is absolutely necessary to use the salt of chrome in the
right proportion. An excess of this salt gives a disagreeable
appearance to the writing, while if too little is used the black
matter is not sufficiently soluble,

The other salts of chrome cannot bo used in this prepara-
tion, as they would crystallize, and the writing would scale
off as it dried. -

The vitrate of oxide of chrome is prepared by precipitat-
ing a hot solution of chrome alum with a suitable quantity
of carbonate of soda. The precipitate is washed till the fil-
trate is free from sulphuric acid. The precipitate thus ob-
tained is dissolved in pure nitric acid, so as to leave a little
still undissolved. Hence the solution contains no free acid,
which would give the ink a dirty red color. Oxalic acid and
caustic alkalies do not sttack the writing. Dilute nitric acid
reddens, but does not obliterate the characters.—Mondeur
Seientifique.

How to Remove Nitrate of Silver Stalns from
Clothing.

In the manipulation of the nitrate of silver bath solutions
in photography the operator frequently receives stains of
the salt upon his clothing, which are not very attractive in
appearance. The question of their removal has been a puz-
zle to many. Nitrate of silver, it will be remembered, is the
base of most of the so-called indelible inks used for marking
linen in almost every household. Stains or marks of any
kind made with the above silver solution or bath solution
may be promptly removed from clothing by simply wetting
the stain or mark with a solution of bichromate of mereury.
The chemical resultis the change of the black-looking nitrate
of silver into chromate of silver, which is white or invisible

A late number of the Walla Walla (Washington Territo-
ry) Watehman says:
The question is frequently Mm

the prominent visltors -

and Vermont, with their



: m-mmdmmu time in all kinds of books, the fal-

ry | poisonous fungus

nize & mﬂvﬂm taste, a narcotic may be nearly
nally, to refer to one more canon, which has

of the possibility of distinguishing an edible from a
by the use of tin or silver spoons has been
50 often exposed, that it is hardly necessary to do more than
remark thut any one who relies on such a test merely runs
the risk of furnishing a subject or subjects for the coroner.
The ultimate composition of toadstools has been pretty well
ascertaived, but our knowledge of the proximate constitu-

this | ents is s yet quite meager, being confined to comparatively

identified by Mrs. Sussik and a lady

e specimens, and find them to be the

it W\WMM There seems to be
considerable doubt among different suthorities as to the
this species of toadstool. Fries regards it as

jerkeley states that according to some accounts it is poison-
ous, but that it is caten in Russia. Still, the fact of its be-
ing eaten in Russia would not go far to prove that it was in-
nocuous, for the Russian peasants, like the Patagonian sav-
ages, cat fungi that are regarded as absolutely poisonous by

In the two words—** mushrooms and toadstools "—is em-
braced the whole of the knowledge possessed by the people
ut large regarding the immense fungus tribe of our country.
Taking, o8 an example, the mushroom type of a fungus, we
have in the United States upward of a thousand distinct
species, all possessing a general similitude of form; very
many of these are edible, and superior in flavor to the com-
mon mushroom; others, while not poisonous, are undesir-
able on account of toughness, bad favor, or want of flavor;
and a large number are dangerous on account of their ex-
ceedingly poisonous nature. The fact of the general simi-
larity of form possessed by these plants has caused many to
look upon them as mere fortuitous productions—difficult or
impossible to distinguish as permauvent species; but when
once the literature of the subject has been obtained, and the
study of these organisms entered upon in earnest, the student
‘will soon perceive that the species, as a rule, are marked

kinduness of Mr. Rodman, we have

% us, Vittadini and others say that it is esculent, and
3 aéy I I~. M >

few species. From the fact that each poisonous fungus does

not produce its own special symptoms, but that all the dif-

ferences observed can be reduced to varieties in the degrees
of action on different systems of the animal organism, it is
possible that the same poisonous principle, modified by other
noxious principles coexisting and varying in different species,
pervades cach and all. This active principle was separated
in 1866 by Letellier, and named by him Amanitine. More
extended researches were made in 1869 by Profs. Schmiede
berg and Koppe, of Strasbourg, and in their memoir they
have called the same substance Muscarine, from the specific
name of the fungus upon which they experimented—Agars-
eus muscarivs, This principle, which is regarded as an
alkaloid, is obtained as a tasteless, amorphous black mass,
the physiological action of which has been well ascertained.
Its chemical properties, however, are not so perfectly
‘known. In addition to this, these plants contain a number
of acids, some of them peculiar to fungi, and perhaps hay
ing irritant properties, such as polyporie, fungic, and Joletic
acids; and this we might expect from the very nature of
these organisms. We know that flavoring plants absorb
carbonie acid and exhale oxygen during the day and reverse
the process at night; and we know further that the leaves of
certain plants which are bitter become acid at night through
the oxidation of the products formed in them during the
day. Inasmuch as toadstools, like animals, absorb oxygen
continuously, and exhale carbonic acid, it is reasonable to
suppose that acidity would be a predominating charucter-
istic. 1ndeed we find this to be the case. The poisonous
properties of fungi, like the properties of flavoring plants,
such as the opium poppy, tobacco, hemp, ete., vary with
climate, and probably also with the season; and for this rea-
son, perhaps, the common edible mushroom, which is
estcemed a safe and delicious article of food in most coun-
tries, becomes noxious in Italy, and its sale forbiddean by
law. Some persons are liable to be affected even by those
species which are usually regarded as innocent; such in-
stances may be considered as due to personal idiosyncrasies.
As above stated, the poisonous principle (muscarine) seems
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—in their structure, Chemistry demonstrates that they
yield the several component elements of which animal strue-
tures are made up; and many of them, in addition to sugar,
gum, resin, the peculiar acids above mentioned, and a
variety of salts, furnish considerable quantities of albumen,
adipocere, and osmazome, the principle which communi-
cates its peculiar flavor to meat gravy., Notwithstanding
this, it is better that the would-be mycophagist should con-
fine bis gastronomic proclivities to the ordinary articles of
food in common uso, than to run the risk of committing
felo de se by partaking of fungi that have not been selected
for him by experienced hands, Better, in fact, to adopt the
wise precautions of a certain young lady, who remarked
that she “never partook of these dainties till she bad seen
the effect they produced on somebody else.”

Since the foregoing lines were written, another fatal case
of toadstool poisoning bas occurred, the victim in this case
being a student at Stamford, Conn. We have long been de-
sirous of knowing with what toadstool or loadstools people
are constantly killing themselves in this country, and we
would feel obliged if physicians who have cases of poison-
ing of this kind under their care, would send us for identifi-
{ cation specimens of the fungi which were the cause of the
accident.

A New Pilpe Line.

The Parker Daily published the following: For some time
past surveys have been in progess along the line of the New
Jersey Central Railroad, but the object has been kept a secret,
A theory hasbeen advanced, and it appears to be very plausi-
ble, to the effect that they are preliminary to the continua-
tion of the great oil pipe line to the seaboard. This line,
recently put in operation to Williamsport, bas proved a great
success, and it seems but natural that there should be a desire
to carry it directly to the market. It isstated, in connection,
that the railrond company has offered the Singer Sewing
Machine Company $1,000,000 for their property at Elizabeth-
port, as an inducement for that company to remove to Plain-
field. If the transfer is made the sewing machine works will
be converted into an oil refinery. This movement is prob-
ably for the purpose of breaking down the Pennsylvania Rail
road Company should the latter succeed in getting the right
of way for their road from Point of Rocks to Claremont, the
preparations of which are being carried on vigorously. The
Central Kailroad and the Standard Oil Company make a very
strong combination, and the fight will be waged bitterly on
both sides.

Large Crank Shafts,
At the late meeting of the Institution of Mechanical En-
gineers, at Glasgow, a paper was read ‘“ On the Forging of

with great distinctness and immutability, rendering them as ' to be the same, or nearly the same, in all noxious species of | Crank Shafts,” by Mr. W. L. E. McLean, of the Lancefield

easily recognizable as those of flowering plants. In view of
i the fact that we have such a large number of edible species,
in addition to the common mushroom, it may be pertinent to
inquire whether there is any sure way of distinguishing them

{\ toadstools, inasmuch as a close study of numerous cases has | Forge. The author gave an interesting account, well illus-
l

l

|

I from the poisonous kinds. We may answer that there is no

!

|

shown that they all have a similarity of action. They all | trated by diagrams, of the methods of forging large crank
act more or less on the intestinal canal and heart, and ap- shafts generally in use, and especially of the buildingup
parently also on the brain. The usual symptoms are uneasi- | system, which had for many years been adopted at the
ness in the stomach, vomiting, purging, and a feeling of | Lancefield Forge, an establishment which, as is well known,
constriction in the neck, want of breath, giddiness, fainting, | has & high reputation for this class of work.

prostration, and stupor, Sometimes the intestinal symptoms | In the discussion that followed, Mr. Jamicson believed
are most prominent, sometimes the cerebral ones. Often | that at no very distant day the Atlantic steamship service
an affection of the salivary glands is a prominent symptom. | would be such that it would be possible to leave Great Bri-

royal road to such a knowledge; there is one way, aund only
one way, by which edible fungi can be diseriminated from
noxious ones with absolute certainty, and that is by acquir-
ing a knowledge of the individuul species, either by the

study of books, or under the guidance of an experienced
fungologist. One might as well Iny down a code of rules
for the discrimination of wholesome from poisonous fruits
and vegetables, us for fungi, Indeed, people do oceasionally
mistake aconite und poke roots for horseradish, or fool's
parsley for parsley proper; but we have no general rules
drawn up to meet such coses. In many books—ecookery
manuals, popular science works, encyclopedias, ete.—cer-
tain general rules are given for ascertaining whether a fun-
gus may be caten with impunity or not; they are so exqui
sitely absurd, however, that botanists simply smile and never
think of refuting them, Perhaps one of the most important

The most extraordinary action of muscarine is on the heart,
One curious point about nearly all cases of poisoning of this
kind is the very small quantity of the fungus which is so
| deleterions, Happily, through the investigations of Prevost
of Switzerland, Brunton of England, and Schiff of Italy,
we now know the proper antidote to the poison, and the
fact should be known (although it does not seem to be) by
every physician living in the smaller citics and villages, just
where cases of poisoning by these plants generully occur.
The symploms above enumernted being opposite to those
produced by belludonna, datura, and other solanaceous
| plants, the experimenters just mentioned were led to inyves.

of these rules 18 that esculent species never change color | tigate the capabilities of these to uet s antidotes to polson-
when cut or bruised, But the meadow mushroom (Agarteus | ous fungl, and with successful results,  Dr, Brunton recom-
arvensts) turns yellow when broken; the red-fleshed mush- | mends (British Medical Journal, Nov. 14, 1874, p. 617) in
room (A, rubescons), when braised or broken, becomes sienna- | cases of poisoning by tondstoals, that the stomach be emptied
red, the orange milk mushroom (Lactarius deliciosus) turns | by proper emetics, and then atropin injected subeutancounsly,
from bright orange to dirty green when cut or broken; and But the antidate may also be given by mouth in the form of
these are among our common and justly esteemed edible | tincture of belladonna or solution of atropin (Liguer atropue,

species,  Another rule Is thut such toadstools as deliguesce,
or specdily run into o dark watery fluid, should be avoided,
This at onee shats out two of our commonest, and, to our
mind, most delicious species—tho maned coprinus (Coprinus
comatus) and ioky coprinug (0. atramentarius), the former
of which we Lave gathered in grent abundance on the Bat-
tery and in Central Parck, Still another rule very commonly
relied on is that if o funguy be plensant to the taste, and its
odor not offensive, it muay be sufcly eaten, But this is not
only o fallacious but nu exceedingly dangerous guide, It is
very true that gome nerid fungl are irritant poisons; yet one
of our best edible species (us Ity specifiec name implies), Lae-
tarins deliciosus, when caten raw, causes o very unpleasant
tingling of the mouth and tongue; nnd the same shurp taste
also charucterizes several other excollent fungi, It is far more
important to remember the fuct that o toadstool may have a
pleasant odor und taste, or in fuct be nearly destituto of
either, and yet bo most virulently poisonous, The fly agarie
(Agarieus musearius) hw no neridity, and indeed, to our own
taste (for we once had the temerity to chew a little of it to
ascortain the fact), it is perfeetly ingipid, yet its extremely
pulsonous proportics haye been known for centuries. It
should be known that tondstools may bo frritant, narcotic,
oF varcoto-irritant poisons, aud that while iv is possible. to

I‘Ph‘u.). The dose for subcutancous injection should be
[about kg of & grain, or about one minim of solution of
atropia, repeated If necessary until the dyspnon s relloved,
Professor Behifl, pursuing the same line of investigation
still more rocently, indorges the trontment proposed by Dr,
Brunton, and further recommends the use of stramonium in
‘\nuhs!un(!(.‘ﬂ or ag an alcoholio extruet, or of s alkaloid
daturia, St more recontly Dy, Ringer (Lancet, Muarch 2,
1878) has ghown that another solannecons plunt, the Duboisia
myoporoldes, of Austrulin, Is wlso a perfect antidote to the
poisonous prineiple of tondstools, but the belladonnns troat
Ilnunl, proposed aliove by Dy, Branton, will perhaps prove
the handicst for our own physicinns,

From the facts stated In the former part of this article, it
| will seem that the gathering of toadstools for food purposes
cunnot be safoly recommended to the inexperionced fn such
(matters, It 15 to bo regrotted that nature has plaged 8o
many stumbling blocks in the way of & populur acquisition
of n knowledge of these oryptogams; for the vdible specivs,
‘ur which we have o lnrge number in this country, would
prove wholesome nud pleasant artioles of food, thele grent
[ value in this respect being due to the fuot tint they have an

tain carly in the week and arrive at New York at the end of
it; butthis of course would necessitate the employment of
larger vessels and more powerful engines. He had had con-
siderable experience in the building up of large shafts in
several pieces, and the firm with which he had lately been
connected (Messrs. J. Elder & Co.) had constructed in this
way o shaft weighing 56 tons, this being a three-throw shaft
and built upof fifteen pieces. Within the next ten years,
shufts woighing 100 tons would, he considered, probably be
reguired, and he believed that the proper way to construct
such shafts was to build them up, a shaft so built up inyoly-
ing much less loss of time for repgirs or renewal, in the
event of failure, than would be the case with the old shafts.

Spontancous Combustion of Stufled Silks,
According to the Firber Zeitung the authorities at Vienna,
in consequence of the frequent cases of spontaneous come

{ bustion, have decreed specinl armogements for the pack-

ing and transport of weighted silks. [We should strongly
advise railway companies nod other public carriers to place
such silks in the cluss of dangerous goods, to be carried
only at extea froight and under special arrangements,  Firo
insurance companies should also be aware of the special
risk run when such goods are stored up in shops and ware-
houses. |—Chemical Review.

- B A— —
A Saw Aceldent,

A singular necldent and narrow escape 18 roported from
Bay Qity, Mich, Ivis stated that while o Mr. Farmer was
standing in front of n six foot revolving cirenlar saw, at Brad-
loy's mill, one of the teeth of the saw flew out nud struck
Mr. Farmer In the breast. He escaped with his life only
beonuse the tooth happened to strike and embed Hself (n his
golid wateh, which was of course sadly damuged, The best

way I8 to keop clear of cireulur saws, especially those having
insertod teeth,

A Preaustonio CaMBARiE~In excavating for the Juck-
souvillo (Fla.)witer works, recently, thero was found, twenty-
cight feot bolow the surface, an anecient elambake, In
hed about six feot by four in area, the clum and oyster shells,
wnny with gaping mouths, were arranged a4 for nodlm

‘u\lnllihllillg resumblunce (o animal food,  Of gl vegetable
productions thuy are the most wzotized—that iy, ulmulized

elambuke, Intermixed with hardened sand, oharconl, and =~

e

Fragmoents of decayod wood,
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A NEW DRAG SAWING MACHINE,

The accompanying engraving represents an improved drag
sawing machine, the invention of Mr. William W, Giles, nll
Chicago, TIl. The first machine devised by this inventor on |
the same general prinelple was the subject of an application
for & patent In 1862, We are informed that the recently
patented improvements have rendered the machine a marked

success, It is so clearly
shown in the engraving that
but little explanation will be
required.

The main frame of the
machine is about eight feet
long, and the front end rests
upon the log being sawed.
A wedge is fastened with a
hinge to the main frame, and
when the log pinches the saw
the wedge is turned over and
driven into the saw kerf.
The seat upon which the
operator sits is capable of
sufficient motion to allow the
machinery to work. The
operator, by pressure of the
feet upon the treadles, E,
throws the saw forward; this
movement is also supple-
mented by pulling the main
lever, D, with thehands. By
this means the saw is pro-
pelled with great force, as
the most of the weight of
the body and the strength of
the arms are employed in
doing the work. When the
operator pushes the lever, D,
before him, he transfers his
weight from the treadles to
the seat, and the latter will
bo pressed down; in fact, the
operator may put more than

his weight upon the seat in this way, and when the power is |

applied thus the saw is drawn backward.

his arms and legs are all brought into action.
a three-foot stroke, and is capable of doing considerable exe- | ladder.

cution.

Scientific dmerican,

Inzytongs is provided with spring-bearing pleces, F, whlch]
chock the downward motion of the ladder and assist in |

starting it upward.

This fire esoape, a8 will be seen, s capable of belng raised
to any height within the limits of the capacity of the ma-
chine, and it may be inclined at different angles to bring it

Into position for use under varying conditions.

GILES'

The windlass and the basket, D, afford a means of escape
In using |for invalids and children, and the ladder itself affords
this machine the weight of the operator and the muscles of | ample means of escape to such as are able-bodied, while
The saw has | at the same time it is convenient and efficient as a fireman’s
This invention is patented in this country and in
| Europe. The New York office is in the Coal and Iron

DRAG SAWING MACHINE.

The manufacture of this machine is conducted at 741 | Exchange Building.

W. Lake street, and the office
is at room 20, No. 149 Clark
street, Chicago, 111

A NEW FIRE ESCAPE,

The fire escape ladder
shown in the sccompanying
engraving is the invention of
Mr. Joseph R. Winters, of
Chambersburg, Pa. It is
designed to be used both as a
fire escape and a support for
fire hose.

The main frame is mounted
upon wheels and supports
two screws, E, and the lazy-
tongs, B. The screws, E, are
provided with miter wheels,
which are driven by miter
wheels on a shaft at the end
of the main frame. On the
ends of this shaft there are
fly wheels, G, provided with
cranks set diametrically oppo.
site each other. A bar pivot-
ed to two of the lower levers
of the lazytongs carries nuts
which travel on the scrows,
E, a4 they are turned by the
mechanism already described.
The other pair of the lower
levers of the lazytongs rests
upon a support that is adjust.
able vertically by two screws
which are turned by the gear.
ing seen below the main
frame. This adjustment alters
the level of the base of the
ladder, and consequently
varies its inclination.

Hose, C, suitable for fire
purposes, extends from the
fixed pipe, H, 10 the twop of
the ladder, and is provided
with nozzles. One of the
upper pairs of arms is longer
than the other, and reaches
over o receive the pulley
that supports the rope from
the windlass, A. This rope
carries & box or basket, D,
used for lowering goods or
persons,

Tho truck carrying the

Fly]

J

FI’y.Z

[OcToBER 11, 1870,
——

MISCELLANEOUS INVENTIONS,

An improved fountain brush has been patented by My,
Martin J. Sunderlin, of Watkins, N. Y. This apparatus is
designed for washing and cleansing horses, mules, and cat.
tle, and articles such as wagons, carriages, etc., and also for
washing and shampooing the
linvcut[uu consists in a brush having combined with it a

base with a plate for driving the blade by pressure of the
operator's foot, and the handle for holding the stake while
it is being driven. The rope is attached to the handle, and
the handle fitted to revolve to prevent winding.

An improvement in oil press plates has been patented by
Mr George W. Campbell, of West New Brighton, N. Y.
The object of this invention is to prevent the rapid destrue-

WINTERS' FIRE ESCAPE LADDER.

‘N . Vamiiacy

" 18, 1878, The object of the

buman head and }md}‘. The

sponge, and having & water
distributing chamber, a flex}-
ble tube for supplying water,
and a stopcock for control.
ling the supply, these parts
being arranged 80 that the
water s conducted to the dis
tributing chamber in the
brush, and passes to the
sponge, from whence it passes
in a uniform and continuous
supply to the object to be
clennsed,

Mr. Benjamin F. Fuchs, of
Tiger Mill, Texas, bas in
vented an improved washing
machine baving several novel
features which cannot bhe
described without an engray-
ing.

Mr, Benjamin B. Blewett,
of New York city, has in-
vented an improved picket
stake for picketing or tether-
ing horses and cattle, It can
be readily entered into the
ground or removed there-
from without requiring the
use of a mallet or other im-
plement to drive it. It con-
sists in a picket stake having
the pin that enters the ground
made as a blade, semicircular
In cross section, and tapering
lengthwise, and fitted at the

tion of the bag or wrapper
that contains the ground seed
while being pressed, and to
avoid the use of the ordinary
mats, s0 a8 to lessen the ex-
pense. The invention con-
sists in providing the ordina-
ry corrugated oil press plates
with projections and indenta
tions or short grooves,

An improvement in bridge
walls for furnaces has been
patented by Mr. John Mailer,
of Pacheco, Cal. The inven-
tor places a movable bridge
wall in a boiler furnace to
contract the area of outlet
from the fire surface to the
boiler flues

Mr Henry Morrison, of
Pittsburg, Pa., has patented
an improved deviee for hold-
ing ribbon-gold while teeth
are being filled, to facilitate
the operation, lessen the time
required, the labor of the
operator, and the exhaustion
of the patient. It consists in
one or more spools mounted
upon rods, connected togeth
er by ball-and-socket joints,
and provided with a clamp
for holding the device In
position in the mouth.

Mrs. Henry Dormitzer, of
New York city, has recently
patented  improvements on
the window cleaning chair
for which letters patent Now
200,441, 206,035, and 206,998
were granted to the same in-
ventor, February 10 and Aug.

present invention Is to sim-
plify the adjustment of the
chair and to make it more
rellable and complete. This
device, although very simple,
cannot be described without
engravings,

Mr. Benjamin N, Shelley,
of Anderson, Ind,, has in-
ventod a combined Imple-
ment for domestic and other




purposes, which presents in a single device and compact
- form, the functions of a hammer, screw driver, corkscrew,

an opener, ico pick, giass cutter and breaker, stove lifter,
tack drawer, saw set, knife sharpener, wrench, steak tender-
er, and putty knife.

—— e
NEW CALCULATING ATTACHMENT FOR WEIGHING
SCALES,

The improved attachment for weighing scales shown in
the accompanying engraving was recently patented by
Henry H. Ham, Jr., of Portsmouth, N, I. Tho object of
the mvention 18 o indicate the price of any number of
pounds or ounces of the article being

Tho scales are of the usual construction, and to the base
is attached & cylindrical case, slotted along the top, and con-
tamning & oylinder upon which are placed & number of rows
of figures arranged in arthmetical pro.
gression, each row representing the price
per pound or ounce of some particular
article. The numbered eylinder may cun.
tain any desired number of rows of figures,
and the row representing any particular
class of goods may be brought opposite
the slot in the casing.

The sliding weight on the scale beam s
provided with an index which points to
one of the numbers on the cylindrica
scale. This number represents the price
of the total quantity of the substance on
the scale. It will be seen that this de-
vice avoids all caleulating and insures
accuracy.

Carlca Papaya,

Not long since notice was taken in this
paper of the strong digestive power of the
juice of the pawpaw, Carica papaya,
used in Brazil for giving tenderness to
fresh meat, Dr. Bouchut, of Paris, hns
been experimenting with this remarkable
vegetable product, and finds that it dis-
solves the false membranes which form
in the throat of patients suffering from
croup. It 15 also found to kill and dis-
solve intestinal worms. It would appear
10 have no injurious action upon the living mucous mem-
brane. The pawpaw thrives in all tropical countries.

' THE 0TOCYON.

This animal is found in South Africa and in parts of Enst
Africs, generally upon the bushy highlands near the rivers,
It is about three feet in length from the tip of the nose to the
end of the tail, the tail being about one-third of the entire
length. The cars are enormous, entirely disproportionate to
the rest of the animal. The eyes are sharp, the nose pointed,
the legs are of good length. It sleeps during the day and
goes out for its prey in the night. It lives on small animals
and upon grasshoppers. The natives bunt it down for its
fur and even eat its flesh, although it has a very offensive
taste.

—

A Horse Orazed with Tea.

Lord William Beresford, in addition to his distinction asa
gallant and chivalrous soldier, will
be distinguished in history as the
owner of a horse which was poisoned
by tea. The Veterinary Journal
reports the “‘case,” and character-
izesit ns **unparalleled in the annals
of veterinary or even human toxi-
cology." A staff cook having left
some pounds of tea in o sack, a
Kaffir groom filled it with corn,
and  serviog out the contents toa
troop of horses, gave Lord William
Beresford's charger the bulk of the
ten, which was eaten greedily, and
produeced the most startling results,
The animal plunged and kicked,
and ran backwards, at intervals gal-
loping madly around, finally falling
into & donga, where it lay dashing
its head on the rocks, and
dispatched by an  assegai thrust
through the heart. , The post-mortem
appearances indicated extreme cere

wns

bral congestion The oceurrencs

as an accident s probmbly unigue

The phenomenn exhibited  were, N
however, charaeteristic of the action e

of enffeine—nnmely, cerebral excite v Y

ment, with partial loss of sensibili i s . -
ty, convulsions, nnd death, The L~

sensory norves are paralyzed with.
out any corresponding paralysis of
the motor nerves, so that the mus-
eulur action, which proceeds from
ideation and volition, remains un

affected

CALCULATING

I'he reversal of limb movements, which produce

Scientific Amevican,

tes, which has not been sufficiently studied, and must be still
classed as unexplaned —Lancet,
B
RECENT AORICULTURAL INVENTIONS,

An open-work partition for cattle stalls, formed of bars
crossing each other diagonally, has been patented by Mr.
Josoph B. Greenhut, of Chicago, 11l By means of these par-
titions the cattle are kept In their places without chaining
or tying, and yet ventilation s not perceptibly obstructed,
nor is admission of light from the ends of the stable materi-
ally hindered. The expense of constructing the partitions is
also small ns compared with the usual close or tight board
partitions.

An improvement in plows has been patented by Mr. Fer-
nando Gautier, of West Pascagoula, Miss. The invention
cousists in combining with the plow an oscillating knife op-

It consists in a harrow frame formed of a rod bent in
its middle to form a loop or bail, and having its arms parallel
and connected by cross rods, and supporting tubes which
carry barrow knives of peculiar form,

Innd,

"

NATURAL HISTORY NOTES,

Relations of Flowers and Insects,~For some years past—
since the publication of Darwin's rescarches—we have been
accustomed to look on the forms, colors, perfumes, and nee-
tar-like secretions of flowers ss so many adaptations and
contrivances to secure the visits of insects, and the conse-
quent fertilization of the flower. Recently, however, an
observer has been found who is bold encugh to challenge
these opinions of Darwin, Delpino, Mueller, Lubbock, and
others. M. Gaston Bonnier, after having observed during

the last seven years some 800 plants in
various parts of Europe, comes to the fol-
lowing conclusions, the details upon

.
-

erated by means of an eccentric. The advantage of an oscil-
Iating knife over a rotary one is, that when plowing very
decp or turning under coarse material it is not so liable to
come into contact with the ground.

An improved machine or apparatus to be mounted on a
plow beam for sowing and distributing seeds and fertilizers
has been patented by Mr, William G. Humphreys, of Pendle-
ton, S. C. Any two kinds of seeds, such as corn and beans
or pease, which are often sown together, can with this ma-
chine be sown at the same time. Corn and guano, cotton
seed and mineral phosphate, or any seed and fertilizer can
be sown with accuraey at one and the same time, or in quick
alternation, by this apparatus, the plowshare marking the
furrow in advance of the sowing,

An improvement in harvesters has been patented by Mr,
Alonzo N. Wilson, of Coon Rapids, Iowa. This is an im-

provement in harvesters whose platforms are made vertically
adjustable at each end independently of the trucks to which
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they are hinged consigts in a peculiar arrangement of

running backwards in quadrupeds, is a common symptom of | parts for raising and lowering the platform without chang

brain disturbance, frequently witnessed, for example, in the
The

case of puppies with unclosed crania caso is

one of
great interest, and may help to throw light on the nction of | proved harrow for loosening

ing its horizontal angle
Mr. Samuel L. Waters, of Genoa, 111, bas patented an im
pulverizing, and smoothing

ATTACHMENT FOR WEIGHING SCALES.
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which he founds them being given in
recent numbers of the Annales dex Sciences
Naturelles and of the Bulletin of the Bota-
nical Bociety of France:

“1, The development of colors in flow-
ers has no relation to the development of
nectar. In closely allied species of the
same genus, the most conspicuous flowers
are not those which are most visited by
insects,

“ 2. In dicecious flowers provided with
pectar the insects do not visit first the
male and afterwards the female flower.

““6. Bees become accustomed to colors,
but as much so to those which are incon-
gpicuous ns to those which are brilliant.
For the same weight of honey a green sur-
face is as freely visited ns a green surface
with a background of red,

‘“4 The development of spots and
stripes on the corolla has no relation to
the production of nectar.”

M. Bonnier, who has studied the anato-
my and disposition of the nectar-secreting
organs in a great number of plants, points
out that these accumulations of saccha-
rine material oceur usually in parts of the plant where deve-
lopment is going on actively, as in young leaves or young
ovarics. When the emission of liquid ceases, the saccha-
rine matters contained in the nectaries return into the
plant, and are probably used up by the neighboring parts in
the course of this development. In fact, the nectaries,
whether floral or extra-floral, whether they excrete liquid or
not, act as reservoirs of nutriment which is in direct rela-
tion to the life of the plant.

Vegetable ‘ Commensalism.”"—1 wonder, says Mr. J. E
| Taylor, whether botanists will ultimately discover that cer-
tain plants are ‘““commensal,” as well as certain animals,
[such as Prof. Van Beneden has told us about in bis “ Ani-
mal Messmates.” For several years past, I have been par-
ticularly struck by the occurrence in the eastern counties (of
England) of the yellow wort (Chlora perfoliats) so constantly
in company with the bee orchis (Ophrys apifera), that when
I have found one plant I have almost instinetively looked
for the other. Has this association
been noted elsewhere? It seems pos-
sible to imagine that flowers gener-
ally obscure should reap some ad-
vantage by growing in the neigh-
borhood of more attractive Kinds
(although the bright yellow wort
hardly needs to associate with the
bee orchis on that account), just us
you see little confectioners’ booths
springing up by the side of the itine-
rant circus, in order to profit by the
greater attruction of the noisy ex-
hibition.
sible that other flowers may be ad-
vantaged in quite a different way,
by growing in company with plants
possessing some poisonous, stinging,
or other defensive property. Thus,
it Is noticeablo how certain Kinds of
umbelliferous are always
found growing in the midst of dense
patches of nettles, or amid the
thorny brambles and hedge rows
Have any of our botanieal readers
noticed anything approaching such
“ecommensulism ' us here suggoest-
ed?

Multiptication of Weeds.—It has
beon  found, says the Admerioan
Agrienlturist, by eareful und patient
counting of the number of perfect
secds produced In & pumber of
seed pods, and then counting the
number of mature pods, that on &
plant of purslane (Porfulacs sderaoca) there will be

Again, I conceive it pos-

flowers

s N .‘/‘ -
P 0 \"
(i
I,‘N‘
-

L

single
1,000,000 seeds matured.  This will furnish a seed for every

square foot of ground on 28 scres.  Suppose each of these
plants of the second generation does ax woll as the single
parent, we will bave the enormous sum of 1,000,000,000,000,




as the seods of the second generation from a single plant, or
n seed for every square foot of 23,000,000 acros.
Rocent Rescarches on Pollen.—All the more recent manuals
of botany assert that the two groups of mnx:nu;
nosperms and angiosperms—aro differen , the
xﬂ'; the other, by cortain striking peculiarities relating
to their reproductive systems. One of these is that in the
former the pollen grains are multicellular, a nice, and it
ought to be an easily ascertained distinetion, but one that
turns out on investigation not at all true; for Fredr. Elfring,
of Helsingfors, working under the eye of Strasburger, and
in his physiological laboratory at Jens, has lately proved
that the pollen cell of wind-fortilized or solf-fortilized angi-
is also compound, or, in other words, that each
pollen grain becomes divided into two cells, the one of which
plays the part of a vegetative cell merely, and the other

takes upon itself the growth and functions of the pollen tube. ‘

Srientific Ameviean,

than the fron wires In prosent use, Owing to italight weight
(which would be an additional point in its favor for general
purposes), such wiro would be specially adapted for use in
military telegraply, since great lengths of the compound
wire can be earried on one bohbin.,

p—

Pr. Crookes’ Remarkablo Discoveries,

Dr. William Crookes, F.R.S., brought some of the
results of his recont researchos on the action of molecules in
high vacua before the British Association at the recent Shef
field mecting, One exporiment showed that light seems
not to travel always In steaight lines. Mr. Crookes hns
been enabled to carry on all his experiments by the aid of
the fnvention of the Sprengel alr pump—an instrument which
will give a vacuum of a high order altogether impossible to

be obtalned with the old valvalar Instrument.
The Sprengol pump consists, in its simplest features, of a

[OcToBER 11, 1870

In organic chemistry, conducted, m clentine
point of view, and while this industry |
progress, it has, in its tarn, acted as o ha
| sclence, by placing at the disposal of clhemists pr
which otherwise could not have been obfained, ar
amount of research has been conducted through it
sive that it is difficult 1o

|\rmlm-.- practical fruit to an extent we have no «

nch great
chemibea!
wluets
I thus an
oxten
realize, ar vy, before long
meeption
of.—Journal of the Society of Art
— W
The Supposed Compound Nature of the Elemeonts,
BY J. NORMAX LOOKYER, F L8, BT(
Contlnuing my researches into the nature of the so-culled
elements, T have found that when carefully distilled metallie
sodium was condensed in a capillary tube, placed in » retort
and heated in a Sprengel vacuum, it gave off twenty times

its volume of hydrogen. Phosphorus, carefully dried und

There s thus, as it were, a thallas formed, one cell of which | long and narrow vertical tube of glass, through which mercury | submitted to the same treatment, gave off 70 volumes of »
performs the function of an antheroidal or small cell.  All .fnlls in successive drops.  The first drop pushes air beforeit | gns which appeared to consist chiefly of hydrogen. Al

this has Jong been known to bethe case in the gymnosperms,
of which our cone-bearing trees and shrubs are familiar
types; but in the angiosperms, embracing nearly all our
showy flowering herbs, shrubs, and trees, despite Stras-
burger's researches, published in 1877, it is still most gene-
rally stated that inside the inner coat of the pollen grain
{here is but a single protoplasmic mass which gives rise to
the pollen tube. So far as this difference in the pollen is
concerned, it will now probably not be again insisted on, for
a glance at the copious figures drawn from nature by Mr.
Elfring will satisfy the most skeptical that the angiosperm- |
ous pollen grain is really a compound body, entitled to rank :
as a thallus, and in which, as in the gymnosperms, there are

both functional and vegetative cells,  Mr, Elfring does not:

seem to have examined the pollen of such cleistogamous
plants as some of violets, wood sorrel, ete., and the future
study of this may reveal some interesting facts.

The Avidity of Flowers.—As a result of the observations |
of MM. Frémy and Cloez it was stated that the juices of all
red and rose-red flowers showed an acid reaction, whereas
the juices of blue flowers were always neutral, or even feebly
alkaline. The subject has recently been studied anew by
Herr Vogel, who examined one hundred species—thirty-nine
blue, forty-four red, six violet, eight yellow, and three white
flowers.
described to the Munich Academy) confirm the view that it
is not warrantable to attribute the red coloring of flowers to

the action of acids or acid salts on blue coloring matter, or

and leaves a partial vacuum bebind it; the next drop pushes
the rarefied air before it and leaves & greater vacuum behind
it; and so on ad infinitum, Among the later improvements of
the pump is the substitution of two or three tubes for one,
o that the whole process, which is otherwise a very slow
one, may go on with more rapidity.

By the aid of the Sprengel air pump Mr. Crookes has at
last succeeded in producing a vacuum almost as impervious
to electricity as a rod of chonite.

According to the generally received ideas in relation to
molecular physies, if gas be confined in a glass vessel the
molecules fly hither and thither, striking against the sides
of the vessel and against each other in a state of wild confu-
sion. Mr. Crookes pumps away o much of this confused
mass that the remaining atoms have much less liability to
knock against each other; and in the high vacuum in which
this result is obtained an electrical discharge is divested of
many of its ordinary characteristics. He has also discovered
the curious effect that, if the negative pole of an induction
coil be made in the shape of a flat disk or a concave mirror,
the molecules will fly across the vacuum tube at right angles

though it gave some of the lines of phosphorus, it wus not
| PH,, s it had no action on solution of cuprie sulphate, A
l specimen of magnesium, carefully purified by Messrs. John
son and Matthey, gave me a magnificent series of colored
phenomena. The hydrogen lines first appeared, then the
D line—not the sodium line, be it understood, for the green
line was absent—and, lastly, the green line of magnesinm
(3), and then, as the temperature was increased, mixtures of
all these lines, with the blue line, the D line being always
the most brilliant. In this experiment only two volumes of
hydrogen were collected.  From gallium and arsenic no gus
of any kind was obtained. From sulphur and some of its
compounds sulphurous anhydride was always obtained,
From indium hydrogen was given off in vacuo before heat-
ing, while from lithium no less than 100 volumes of hydro-
gen were given off.  The conditions of the experiments were
always the same, the only variable being the substance itself,
—Proceedings of British Association.

A New Mexican Rallway.
InJune last Mr Edward Learned, of Piutsfield, Mass,,

to the surface of the metallic pole. Their path is rendered | received a grant from the Mexican Government for building
visible by him by means of the luminous effect they pro- | g railway 150 miles long across the Isthmus of Tehuantepee,

strike against it

In the following diagram, A is the negative pole of a va.- |
cuum tube, which normally causes these molecules to fly |

|duce upon any fluorescent object upon which they strike. | starting from the mouth of the Coatzacoalcos river, 110
The experiments (which the investigator has Glass of all kinds is made fluorescent by them when they | miles southenst from Vera Cruz, and extending to the inland

lake on the Pacific coast, called the Upper Lagoon. The
road is to have a single or double track four and & half feet
in width, and is required to be completed within three years

to attribute the latter to the influence of alkalies on red 'across the tube in the direction A B, but on applying amag- | from the date of the approsal of the contriet, the company

coloring matter, though doubtless there is a certain relation- '
ship between certain red and blue plant colors. It further |
appears that the opinion that plant juices generally, and even
the majority of flower juices, have an acid reaction, is pretty
correct; among 100 flowers, there were only twelve which
did not react acidly. On the other hand, the rule above
referred to is not found to apply universally, for among
thirty-eight blue flowers, twenty-cight showed a decidedly
acid reaction, though the degree of the acid was less than |
in red flowers. ;

A Mouldy Apple.—Suys Professor Williamson, in Science
Jor All: A rotting apple is allowed to remain neglected in
gsome corner of a closet, and there springs up from its decay-
ing surface a crop of one or more forms of mould. Two
such apples, obtained from the same tree, and otherwise
identical in every respect, shall be similarly exposed in two
different closets; the one may become covered with one
species of mould, and the other with a different one. Such |
differences as these have been observed to result in the case |
of experiments conducted within a few inches of each other,
and can only be explained on the supposition that the germs
of various species of mould were floating in the air, and
that some of one species fell upon one apple, while those of
a different species reached the other. These germs, or
spores, are 80 exceedingly minute and light, even when
freshly gathered from their parent plant, that they float
before the breeze with the greatest readivess; but when dried
up—a process which they are capable of enduring without
any loss of their vitality—they become almost imponder-
able : henee fecble atmospheric currents are capable of car-
rying them into the most remote and sheltered corners.
That they mingle freely with the visible dust is shown by
the observations to which I have alluded; though it is diffi-
cult, perhaps impossible, to identify the spores of these
moulds and other fungoid plants with absolute certainty,
since objects that are not distinguishable from them are also
readily caught in the glycerine traps to which I have
referred.

L e re—

Aluminum In Telegraphy.,

The value of aluminum in telegraphy has for some time
been well known, and has lately attracted special attention,
This metal possesses double the conducting power of iron,
and can be formed into extremely thin wires for various
purposes; but the high price, and the difficulty of its pro-
duction on a sufficiently large scale, have hitherto proved
obstacles in the way of its employment. According, how-
ever, Lo a recent statement in the Allgemeine Polytechnische
Zeitung, aluminum can be produced in considerable quanti-
ties, and at a comparatively small cost, by reducing it from
the cryolite of Greenland in smelting works by means of
gilicious iron or zine ore. With iron aluminum forms an
wlloy capuble of being made into wire which is eminently
suitable for telegraphic purposes, us, in congequence of its

net at C he can draw down this cylinder of molecules, as

shown in the diagram, so that the column of light nolonger
passes in a straight line,. When the two cylinders of mole-
cules are sent side by side in a straight line through the
same tube, they repel each other when their component mo-
lecules are similarly electrified, which tends to show that the
little atoms are charged with electricity like the pith balls of
an electrical machine, and that the electricity does not pass
as a current.  Mr, Crookes divests his discoveries of every-
thing in the shape of speculation, and, consequently, leaves
no loopholes to enable adyerse crities to find fault with him,
It seems probable that these lines of light produced by mo-
lecular action are due to the flying atoms discharging their
electricity in infinitely small sparks shenever they strike
against the side of the tube, or against any fluorescent sub-
stances so placed as to come within the range of their im-
pact.—British Jour, of Pholography.
Artificial Madder, or Allzarine.

Taking the lowest estimate, viz., 9,500 tons, and caleuln-
ting its selling prices at £150 per ton, the annual value
amounts to no less than £1,425,000, or nearly a million and
a half.

As a dye, it is now at most not more than one third of the
average price of madder in 1850-1868, Consequently in the
United Kingdom, when the annual value of madder im-
ported was £1,000,000, the annual saving is very greal,

While collecting the statisties about alizarine, I thought it
would be of interest to get, if possible, the statistics of the
entire coal tar color industry, and to the Kindness of IL
Caro, of the Badische Aniline und Soda Fabrik, I am in.
debted for most of the following particulars:

ESTIMATED VALUE OF THE PRODUCTION OF COAL TAR

2 COLORS IN 1878,

Germany (of which four fifths are exported). . £2,000,000
Euglmuf..xpo.)mmtooo
BERNOD. s ssivnvoansmasasmesyabes Banoriee SasSNNIYINNY
Switzerland ., . o sene iR el o BOUNN)

Total. eeaivnniisasaneesss 8,150,000
There are now in this country six coal tar color works; in
Germany, no less than seventeen; in France, about five; and
in SBwitzerland, four. There are ulso three works in Ger-
many, and three In France, which manufacture sniline in
enormons quantities for the production of coal tar colors,
Such is the wonderful growth of this industry, which

higher conducting power, thinner wires could be employed

dates only from 1856, It is the fruit of scientific murchul

being required to construct yearly, to the satisfaction of
| the government, a section 39 milesin length. The right

of way is 229'64 feet along the entire route, and the gov-
ernment gives the company such a strip of unoccupied pub-
lic lands as may be required for the line of the road, and
in addition one half of the unoccupied public lands that
may be found within one league from each side of the
milroad. Lands are also granted for the sites of wharves,
docks, and other improvemenis required in the harborof
Coatzacoalcos and the Upper Lagoon, at which poiot the
company is bound to construct and maintain two light-
houses of the first class, which shall, however, be the ex-
clusive property of the government. The privilege of
erecting a line of telegraph is also accorded by the grant.

Mr. Learned tells the Zridune that the work is already in
progress, and that large purchases of rails and material to
be used in the improvement have been made, Such of the
work a8 can be conveniently done in this country will be
exccuted here, in order to avoid the expense of more costly
labor in Mexico, He claims that the cost of the eatire work
will not execed $5,600,000, which estimate ho believes to be
considerably in excess of the actual amount necessary (o
opoen the road, well supplied with the requisite applinnces
for the performance of its business. The climate is salu-
brious, the thermometer ranging throughout the year between
60" and 80°; the country is productive, has casy grades, and
presents 1o unusual or serious obstacles. The route, it 18
claimed, will materially shorten all lines of communication
and facilitate the transmission of traffic between the princi-
pal ports of the Atlantic and Pacific Oceans,

Allantus Silk, .

For a long time the mulberry silk worm has been the solo
producer of silk known in Europe, and no othor species has
been able to rival it for tho beauty of the silky staplo of ils
cocoon,  But now, after more than 80 years' persistent
opidemics, it is really at a loss that European producors at-
tempt to maintain here and there, without any certainty for
tho following year, a fow silk worm nurseries,  Commerco
socks In Ohinn and Japan, where labor is 8o cheap, the
groater portion of the sillgs used for weaving.  These silks,
however, are of inferior quality, the people of the extreme
Enst keeping with jealous care their finest products for
home use.  Thus our silk stuffs are no longer tho magnifls
cent tissues which were the glory of French manufactories,
and we may soe every day in the shop windows cheap stulls
that have far more *“ dressing ” than silk.  In theso ciroum-
stances Frenoh manufacturers have boen looking about to
discover if no substitute exists for the time-honored mul-
berry silk worm. For about a dozen years an imported
moth has bocome o French insect, living in a freo state and.

offecting its roproduction without any interference on the

part of man,  Ou the other hand, there Is necessary for the

rearing of ordinary silk worm, the purchaso of healthy oggs,
sod mulberry treos, implylng expenses which

-,

4 nursery,
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oat Joms If the rearing is  faflure,
flylng about in the evening in the month
the nq::m.nmnu. and gardens with silanto
s in n’tm rhood of Paris, and even in Paris itself,
a large moth, with wings variegated by longitudinal bands.
In winter, there may be seen hanging to the leafless hranches
long cocoons, of n protty pearly gray. These are the work
of tho caterplllae of Attaons eynthia, or ailanto silk worm,
introduced into France by the Acclimatization Society, under
the direction of M. Guérin-Méneville, The moth is now as
much at home in France as in its native habitats, as robust,
as lnrge, aud ns well colored s in the north of India and
China. No great weleome bas hitherto been given to the
new comer in Prance.  The cocoon is not very rich in silk,
it I strongly inerusted, and, on this account, presents diffi-
culties in weaving, being regarded as good only for produc-
ing floss silk—a material of little value. Attempts have
have been made to wind it; but the winding yields only the
single thread of the cogoon—too fine to be used, and requir-
ing special and expensive machinery. This question has
now, however, boen taken up
and solved by M, le Doux.
He has succeeded to some ex-
tent in separating the gum
from tho silk, permitting the
threads to be drawn with
groat ease, and preserving to
them, at the samae time, sufli-
cient natural ghie to admit
of the threads of several
eocoons wound at the same
time being, by the operation
of twilling, twisted together
and giving strands of raw
silk, the only kind that can
be utilized in weaving, An-
other chief polot In the dis-
«ﬁv'ery of M. 1o Doux is that
this production of raw silk
is obtaived with the same
pans and the same hand pro-
cesses as ordinary raw silk,
su that no objection can now
be raised on the score of ex-
pense.  The specimens of silk
produced are of a pretty
blonde color,and make charm-
ing stuffs of @eru color.
Morcover, both French and
English dyoers will know how
to give the silk a variety of
colors. The rearing of this
new silk worm requires neith-
er care nor expense. The
wild moths look after them-
selves, and it only remains to collect the cocoons attached to
the leaves or small branches. The ailunto tree of Japan, on
which the worm feeds, is of rapid growth, and admirably
adapted for covering waste spuces.—London Times.

Many persons
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The Kane Geyser Well,

BY CHAS. A. ASUDUNNER, ASSISTANT SEC OND GREOLOGICAL SUNYEY Op

FEXNSYLVANIA.

The Kane Geyser or Spouting Water Well, which during
the past year has attracted such general attention from the
“ sight-seeing " public, is no novelty to the oil man. The
cause of the sction has been so erroncously represented that
a correct explanation seems to be demanded,

This well is situated in the valley of Wilson's Run, near
the line of the Philadelphia and Erle Railroad, four miles
goutheast from Kane, It was drilled by Messrs, Gruhout
and Taylor, in the spring of 1878, (o u total depth of 2,000
feet, No petroleum was found in paylog quantities and the
cosing wos drawn und the hole abandoned, since which time
it has been throwing periodically—10 to 15 minutes—a
column of water and gas to heights varying from 100 to 150
feot.

During the operation of drilling fresh “ water veins " were
encountered down to a depth of 804 feet, which was the limit
of the casing, At adepth of 1,415 fect n very heavy ““ gas
veln” waus struck, This gus was permitted o free eseapo durs
fog the time the drilling was continued to 2,000 feet,

When the well was abandoned, from failure to find oil, and
the casing drawn, the fresh water flowed into the well and
the conflict between the water and gas
ing the well an object of great interest
the well on top of the gas, until the pressure of the confined
gus becomes greater than the weight of the superinenmbent
waler, when an expulsion takes place
and gas is thrown to a great height

of 13 minutes

“

commenced, render

and
This occurs at present
at regular interyal
for 14
(,'uunl:\ y messured two columns, which went to helghts ro-

apectively of 120 und 128 feet.  On the evening of August

minutes

2 | measured four columns in succession, and the wator way

thrown to the following heights: 108, 182, 120, und 188 | produetion of the country. The spring of the present year
feol. | witnessed the starting of new nail wanafactories ut Omaha,
Thoe columns are composed of mingled water and gas, the | Nob., and st entealin, 1. The total production of rolled

lutter being readily igoited
grand,
promiscuously blended, that cach
the mustery, At one moment the flwme iy wlmost entirely

The water flows into

s column of water |

and th spouting continue s |
On July 31st Mr. Sheafer (aid McKean |

After nightfull the spoctacle s |

The antagonistic eloments of fire and water nre so | tons; of this, Indisug, Minois, Mickigan, Wisconsin, Mis
socms to be Hghting for
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extingulshed, only to burst forth at the next instant with in
crensed energy and greater brillinncy,

During sunshine the sprags form an artificial rainbow, and
in wintor the columns beeame incased in huge transparent
foe ehimneys,

A numbor of wells fn the ofl reglons have thrown waler
goysers similarto the Kane well, but none have ever attracted
such attention.

As carly o5 1888 o salt well, drilled In the valley of tho
Ohlo, threw columns of water and gas at fntervals of ten to
twelve hours to helghts varying from 50 to 100 feet. This
well is possibly the first of the * water and gas goyser
wolls,"—Stowoll's Petroloum Reporter,

_———*‘.’ -
FRENCH FAIENCE,

The ilustration on this page represents eluborate examples
of French fajience, The covered dish I8 highly decorated,
and the dessert plate shows a delicacy and refinoment of treat-
ment.  The handle to the beer mug on the left, in its close

:‘%l’?‘ﬁf . L

FRENCH FAIENCE.

' imitation of nature, is in striking contrast with the decora-
tion of the body of the mug. A capital design, simple yet
effective, and thoroughly artistic, is seen on the unpretentious
pitcher on the right of the group.

——————a————
The Manufactures of the West.

After reviewing at length the conditions of the great agri-
cultural prosperity of the West, in his instructive and sug-
gestive paper before the Social Science Association at Sarn-

[ togn, Mr. Robert P, Porter, of the Chicago Inter-Ocean, said:

These figures naturally suggest the inquiry, Is the West

| as promising a land to the manufactureras I have already

| shown it is to the agriculturist? Will it attract botl indus-
tries? This question has been answered in a general way by

Mr. Leonard Courtney in a recent lecture, He believes that

the law of distribution of labor depends upon the relutive

and not upon the absolute superiority of certain districts as
settlements for lpbor, Thus, if a country were discovered
where the agriculturist could work at double the advantage
be had in his own country, while a manufacturer could only
increase his productive energy there 50 per cent, the free
course of industry would deliver the country over to agri-
culture, and would leave manufactures to their former seats.

This was the movement at first in regard to the settlement

of the nine Btates under consideration, and is now in the

newer States, where the superiority of agricultural industry
is maintnined.  Not so in Illinois, Indiana, Miscouri, and

1‘ Michigan, where manufacturing can be carried on cheaper,
and labor paid better, in proportion to the cost of living,

| than in the Middle and Eastern States.

[ The West Is growing more important every year in manu-
focturing; and In Industries, where recent and reliable data
can be obtained, the strides made within the past few years

{ are surprising, and worthy of the most l'Art-flll(‘ﬂll\ltll‘l"!ﬂll)l)

In 1878 the State of Minols made

as many more mils as the whole United States did in any

one year prior to 1860. The four States of Ilinois, Wiscon-

{sio, Indiana, and Kansas produced last year 266,788 tons of
rails, upward of 80 per cont of all the ralls produced in 1878
in the United Btutes.  Ilinols and Indisna slone produced
half o million tons of cut nails, over one-ninth of the total

of |»n||1i4' ! cconomists

iron of all kinds in the United States for 1878 was 1,655,070

sourk, nod  Kansas produced 282,608, or sbout one-soventh.

rich and free from fnjurious fngredients, and is capable of
being successfully employed for the manufacture of all
varicties of fron and steel. Professor Newberry, one of the
best suthoritios on the subjeet, has observed that in these
two iron distriets the inhabitants of the Valley of the Missis:
sippt bave n supply of remarkably rich and pure ores, which
is not likely to be exhausted for some hundreds of years, and
which, from the small amount of phosphorus which they
contain, will be the chief dependence of the American people
for the manufacture of steel.

To Chicago and Milwaukee, and other points on the shores
of the great lakes, the ore of the Lake Superior Iron regions
is floated ehieaply, and is manufasetured where disembarked,
or s distributed through the interior of Ilinois and neigh-
boring States, to be brought in still closer proximity to the
coal. Already, as will be presently shown, an immense iron
rail industry, second only to Pennsylvania, has grown up,
based on the relations which have been briefly indicated be-
tween the ore and coal.  The increase of population on the

The ore in the fron reglons of Michigan and Missourd is very

shores of these lakes within the past quarter century is with-
out parallel in history, and
twenty-five years more will
witness a greater growth.
The demand for iron will be
greater than ever before, and
will be met by the Western
instead of the Eastern mar-
kets, This demand, necord-
ing to Professor Newberry,
must be furnished from three
points or lines of manufac-
ture: First, near the mines,
where a limited quantity of
iron will be produced from
charcoal, and coke or coal
brought as refurn freight;
second, along the shores of
the lakes, where the ore is
transhipped and meets the
coal from the interior, as in
Chicago; third, in the vicinity
of the coul mines, to which
the ore is brought overland
by rail, as at Springficld and
at Jolict. Neither of these
points or lines can monopolize
the iron manufacture, since
return freights must be fur-
nished to empty coal cars, as
well as emply ore vesscls,
The preponderance of the
Jake ¢hores or the interior
will be determined mainly by
the point to which economy
of fuel can be carried in our
iron manufacture. With keen foresight and enterprise the
West, and especially Illinois, has taken the newest and now
most profitable branch of the iron trade—the manufacture
of steel ruils. The Bessemer process was introduced into
the United States sbout ten years ago. From a volume
published by the State of Pennsylvania, entitled “ Iron-
Making in Pennsylvania,” page 58, I learn that the first Bes-
semer steel ralls ever rolled in the United States were rolled
at the North Chicago Rolling Mill on the 24th day of May,
1865,

In the manufacture of Bessemer steel rails Cook County,
I1L., has already distanced Allegheny County Pa. Last year
that great conter of the iron trade, according to William P.
Shion, Esq., munufactured 72,246 tons of Bessemer steel
rails, Chicago, during the same time, turned out 198,000
tons, and If the neighboring county of Will is counted in,
the amount is increased to 178,000 tons, or 33,608 tons more
than twice the entire production of Allegheny County, Last
year the Btate of linois produced nearly one-third of all the
Bessemer steel rails produced in the United States. In this
way have Western industries multiplied until, in the absence

{ of reliable data, it would be difficult to even approximate

the aggregate production in branches of trade where no cure
is taken to collect statistics. A few years ago all our best
furniture camo from Boston.  Said a lesding Chicago furni-
ture dealer to me the other day, “ Not one dollar’s worth is
now bought cast of Grand Rapids.”

There is but one conclusion from these facts: That the

| labor of the couutry is gradually congregating where it can

be most efficiently employed, and that manufacturing inter
ests are bound to develop in and around the great iron and
conl districts of the West, und near the vast lumber regions
of the North; second, that the further the agriculturist
pushes West, where bis labor will be more liberully rewarded,
the more important will become the umuulncu.nrlug indus
tries of the West

.o -— -

Progross of the Petroleum Businoss,

The production of erude petroleum in the Pennsylvania
oil fields for the first eight months of 1870 wis 19,086,497
barrels, ngainst 0,810,827 barrels for tho same time in 1878
making an inorease of 2,576,170 barrels, which s equal lt;
ubout 20 per cont,  So says Stowell's Roporter.,

The number of producing wells in the Pennsylyanis ol
floldy on the 815t of August, 1870, was 11,085, ng;slmll 0,884
for the samo time in 1878, making an lnerense of 1,701, which
I8 equal to about 11 per cent, "M

The totul production for August was 1,560,059 barrels,
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~ THE BANEFUL EFFECTS OF ABSINTHE.

~ Dr. B. W. Richardson, in anartiole on ** Chiloral and other

~ Narcotics,” in the current number of the Contemporary Ro-
piew, touches on the subject of absintho, and . points out the
deloterious offects following the habit of using it as an ex-
hilarant—a habit which, originally confined to the French,
has become more or less prevalent among other European
nations, and to-a cortain extont among Americans,  Hosays:
Absinthe, as it is mado in France, whenco it is exported, is
a mixture of essence of wormwood (Absinthium), sweet-flag,
anise seed, angelica root, and aleohol. It {5 colored green
with the leaves or the juice of the smallago, spinach, or not-
tles. It is commonly adulterated. M. Dorheims found it
adulterated with sulphate of copper (or blue vitriol), which
substance is added to give it the required groenish color or
tint, a8 well as to afford o slight eausticity, which, to de-
praved tastes, s considered the right thing to taste and
swallow,

M. Stanislas Martin stated that he found chloride of anti-
mony, commonly ealled butter of putimony, as another adul-
teration used also to give the color,  Chevalicr doubts this
Iattor adulteration, but that with sulphate of copper is not
disputed.  The proportion of essenco of wormwood to the
aleohol is & drachms of the essonce to 100 quarts of aleohol,
The action of absinthe on those who become habituated to
its use is most deleterions. The bitterness increases the
craving or desire, and the confirmed Aaditud is soon unable to
take food until he is duly primed for it by the deadly pro-
voeative, On the nervous system the influence of the ab-
sinthinm essence is different from the action of the aleohol.
The absinthium acts rather after the manner of nicotine;
but it is slower in taking effect than the alecohol which accom-
panies it into the organism. There is, thercfore, felt by the
drinker, first, the exciting relaxing influence of the aleohol,
and afterward the constringing suppressing influence of the
secondaryand more glowly acting poison. The sufferer, forhe
must be so called, is loft cold, tremulous, unsteady of move-
ment, and nauseated. 1f his dose be large, these phenomena
are exaggerated, and the voluntary museles, bereft of the con-
trol of the will, are thrown into epilepriform convulsions,
attended with unconsciousness and with an oblivion to all
surroundiog objects, which I have known to last for six or
soven hours,

In the worst examples of poisoning from absinthe the per-
son becomes a confirmed epileptic.  Inaddition to these gen-
eral indications of evil there are certain local indications not
less severe, not Jess dangerous. The effect which the absinthe
exerts in & direct way on the stomach would alone be suf-
ficiently pernicious. It controls for mischief the natural
power of the stomach to secrete healthy digestive floid. Tt
fterferes with the solvent power of that fluid itself, o that,
taken in what is considered to be a moderate quantity, one
or two wine-glassfuls in the course of the day, it soon es-
tablishes in the victim subjected to ita permanent dyspepsia.
The appetite is so perverted that all desire for food is
quenched until the desire is feebly whipped up by another
draught of the destroyer. In a wornd, a more consummate
devil of destruction could not be concocted by the finest
skill of science devoted to the worst of purposes than is
concocted in this destructive agent, absinthe. It is doubly
lethal, and ought to be put down peremptorily in all places
where it is sold. Dr. Richardson believes that the sale of
the article should be under legal control, and that no person
ought to be able to get it in any form at all without signing
a book and going through all the necessary formality for the
purchase of a poison.

To Keep a Wet Plate without Stains during a Long
Exposure.

Every photographer is familiar with the risks of stains
from partial drying of the plate when a long time elapses
between exciting and developing the plate. Here is amethod
whose extreme simplicity will entitle it at least to a trial, and
one trial will prove its utility. The plan is simply to flood
the plate with a few drachms of distilled water previous to
exposure; the water is then poured from the plate to a de-
veloping glass, and must on no account be thrown away, for
in this appears 1o lie the secret of success. After exposure,
the plate is again flooded with the same water that was pre-
viously used, and which, after thoroughly moistening the
film, is aguin returned to the developing glass, and mixed
with the required quantity of developer, and the develop-
ment proceeded with as usual.  Plates so treated will give
pictures as clear and free from markings as if only exposed in
the camers for a few seconds.  Try this before you believe it,

— O > —

Silvering Mirrors.

An improvement in silvering mirrors, by which excellent
results are obtained, and which at the same time spares the
workmen the danger of exposure to the effect of mercurial
vapors, hus just been accorded a prize of 2,600 francs by
the French Academy. The inventor is M. Lenoir, and his
procedure s substantially as follows: The glass is first sil-
vered by means of tartaric acid and ammoniacal nitrate of
silver, and then exposed to the sction of a weak solution of
double cyanide of mercury and potassivm. When the mer-
curial solution has spread uniformly over the surface, fine
zine dust is powdered over it, which promptly reduces the
quicksilver, and permits it to form a white and brilliant sil-
ver smalgam, adhering strongly to the glass, and which is
affirmed to be free from the yellowish tint of ordinary sil-
vered glass, and not easily affected by sulphurous emana-

tions.

Srcientific American,

Neow Copying Proceosses,

Horowith are further details of this process, herctofore
noticed by us:

Tako one part by weight of gelatine (glue does just ns
waoll), lot it swell in two parts of water, melt, and add four
parts of (common) glyeerine with a few drops of enrholic
neid, and sufclent whiting or white lead to make the whole
milky. Pour the mixture into a shallow tin or zine dish; it
will be ready for use in about twelve hours,

A correspondont of the English Meehanis says: I have not
been successful with the ink preseribed—1 violet methyl-
ated aniline (Hoffman's purple ), 7 distilled water, and 1
nleohiol—#0 1 hayo bought it at the most extravagant price of
1s. per 3¢ ounce bottle; but acetic rosaniline, boiled down
in aleohol tIl it does not run in writing, forms a capltal red
inlk. The purple ink s dosed with oil of almonds, I sup-
pose, 1o mask its real composition.

To uso the process, write on any kind of paper with the
ink, taking caro that the writing is thick enough to show o
green luster on drying,  When dry, place it, face downward,
on the jelly, rub it gently to bring it well in contact, and
leavo for one or two minutes; then peel it off. Tt will leave
a large portion of the ink neatly transferred to the jelly;
then place the paper to be printed on the writing, and pass
the hand over; bring it well into contact as before, peel it
off, and it will bring away a perfect copy of the original.
In this way sixty to eighty copies may be made; by using n
thick pen and plenty of ink, one hundred good prints muy
be taken, If the original still shows a green luster, another
transfer may be made, ‘When exhausted, wash off the ink
from the jelly with a sponge and cold water; the ink need
not bo entirely removed, since it does no harm if too faint to
print and the composition is worn away by washing; a layer
a quarter inch thick would give five thousand copics at
least, if not twice that number. If the jelly is injured, it
may easily be melted down over a spirit lamp or in an oven.
After melting, and in the first instance after making, the
surface should be washed with cold water.

Improved Tanning Process.

Dr. Chr. Heinzerling, of Frankfurt a. M., Germany, has
invented and patented a new and improved tanning process,
which produces better and more durable leather, and is from
20 to 25 per cent less expensive than the old methods. The
greatest advantage that it possesses over the old methods is
that it requires but 8 to 5 duys instead of as many months.

The raw hides are unhaired and swelled in the ordinary
manner, and are then placed into a solution of sour bichro-
mate of potassa, or sour chromate of soda, or sour chromate
of magnesia and alum, or sulphate of alumina and salt. They
remain in this solution for a few days, according to the thick-
ness and quality of the hides and the concentration of the
solution.

Instead of placing the hides directly into one of the above
solutions, they can be first submitted to the action of a solu-
tion containing about 10 per cent of alum and some small
pieces of zinc. By the action of the alum and the zinc,
amorphous alumina (clay) is deposited upon the fibers of the
hide and prevents an injurious action of the strong solutions.
If the hides have bgen in the above solutions of soda or
alum for a certain time, a few per cent of ferrocyanide or
ferricyanide of potassa are added, which will prove to be
very effective for the leather to be used for the uppers of
shoes.

They are then placed into a solution of chloride of barium
or acetate of lead, or soap, for a few days, to fix the tanning
substances. They are then dried ‘and treated in the ordinary
manner with fat, or paraffine, or naphtha dissolved in ben-
zine and similar substances, to which a small quantity of
thymol or carbolic acid should be added.—Deutsche Industrie
Zeitung.

-

Lightning Rods,

In an interesting article in the Budding World, it is stated
that there is in Carinthia a church which was so often struck
by lightning that at length it became the custom to close it
during the summer months. This continued until,in 1778, the
church was rebuilt and provided with a suitable lightning con-
ductor, since which time the building has been struck but
few times and has suffered but little damage. It was at one
time held that the best way to protect a building was to repel
the lightning from it, and as glass is one of the best non-con-
ductors, a thick glass ball was placed upon the top of the
spire of Christ Church, Doncaster, England, but in 1836
lightning struck the church, shattering the ball and seriously
damaging the spire. The carrying out of a theory which
in this case proved so disastrous has had a happier result in
|the Houses of Parliament, London, where Sir W. Snow

Harris, who was charged with protecting the building, car-
|ried the flat copper bands which were used for lightning
conductors behind the plastering of the walls ; and Faraday
| caused a spiral channel, following the course of the stairs
Efrom top 1o hottom, to be cut in the granite of the light-
house on Plymouth breakwater, in which was laid & massive
copper lightning rod. One of the best instances of what
may be called natural protection is afforded by the London
Monument. This column, some two hundred feet high, is
| crowned by a bronze flame, which typifies the great fire of
!London; this flame is in"contact with the bars of the iron
cage in which it was found necessary to inclose the balcony
|4t the top, to prevent persons from throwing themselves
‘over, and the bars in their turn connect with the rail of
the balcony and the hand-rail of the staircase which descends

OcTOBER ) o 8 1879.]
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to the ground, Ttisuseless Lo try to Insulnte the vane spindly
or finfal upon u tower or spire by using glass rings ; it |y
botter to make thig rod the upper part of the lightning con.
ductor. The earth ond of a lightning conductor should he
carried to continually damp carth or running water, hug

not 1o o stone-lined well or cistern,

S 4t e——

irocts of Preossure on Various Substances,

Tt i stated that o member of the Belgian Academy of
folence, Mr, Spring, has made gome experiments on the effect
of pressure on powdered gubstances,  He i snid to have suly.
Jeeted, amongst other things, a quantity of powdered poplar
wood to o pressure of twenty thousand atmospheres (about
980 tons per square inch),  The result was o block having
greator hardnoss than the natural poplar wood, and having
n specific gravity of 1:928, while the natural wood hay
u speeific gravity of only 0480,

There must be an orror here in the statement of the press.
ure, Twenty thousand atmospheres would be 300,000 Ib.,
or only 1060 tons per square inch,

We understand that Mr. Edison has lately made some in-
tereating experiments with high pressures, Among other
things we are told that he has subjected alumina (elay) to a
pressure of 80,000 Ib. per square inch (40 tons), the result
being the production of a substance so hard and sharp thag
it cuts glass.

Thoe Fires of St. Elmo,

An interesting example of the fires of 8t. Elmo was seen
recently in the Jura above St. Cergues. The sky was dark
and stormy. The air was thick with clouds, out of which
darted at intervale bright flashes of lightning, At length
one of these clouds, seeming to break loose from the moun
taing between Nyon and the Dole, advanced in the direction
of a storm which had, meanwhile, broken out over Morges,
The sun was hidden and the country covered with thick
darkness. At this moment the pine forest round St. Cergues
was suddenly illuminated, and shone with a light bearin® a
striking resemblance to the phosphorescence of the sea as
seen in the tropies. The light disappeared with every clap
of thunder, but only to reappear with incrensed intensity
until the subsidence of the tempest. M. Raoul Pictet, who
was one of the witnesses of the phenomenon, thus explains
it in the lnst number of the Archives des Seionces Physiques et
Naturelles : Before the appearance of this' fire of St. Elmo,
which covered the whole of the forest, it had rained several
minutes during the first:part of the storm. The rain had
converted the trees into conductors of electricity. Then,
when the cloud, strongly charged with the electric fluid,
passed over this multitude of points, the discharges were
sufficiently vivid to give rise to the luminous appearance.
The effect was produced by the action of the electricity of
the atmosphere on the electricity of the earth, an effect
which, on the occasion in question, was considerably in-
creased by the height of the locality, the proximity of a
storm cloud, and the action of the rain, which turned all the
trees of the forest into conductors.

The Power of Guns.

Herr Krupp contends that if we wish to know the real
power of a gun we must observe how much power we get
for a given weight in the gun itself. Thus, he has issued a
table showing that for every kilogramme of weight in his
great breechloader, weighing a total of 72,000 kilogrammes,
or nearly 71 tons, there is a power put forth equal to very
nearly 140 meter kilogrammes—that is to say, the force dis-
played by the projectile would lift the entire gun 140 meters
high, seeing that every kilogramme of weight would be
raised to that height. In fact, we may say that the real
measure of the power of a gun is the height to which the gun
itself would be raised by the power which is imparted to the
projectile when the gun is fired. Krupp, with his great
breechloader, gives to a projectile of 777 kilogrammes a
velocity of 502 meters per second. This force would lift
more than 10,000 tons a meter high, which is the same as
raising the gun itself to a height of 140 meters, or 438 feet.
The same test may be applied to other guns. Thus we find,
according to the results given by Herr Krupp, that the
onergyofthcsbotﬁredbythemsoton-gunm
raise the gun itself to the height of 121 meters, or 397 feet.
So also the Armstrong gun of 100 tons develops an energy
sufficient to raise that gun to an elevation of 135 meters; or
415 feet. The power of modern artillery is well illustrated
by the fact that the shot flies on its way with a force suffi-
cient to raise the gun itself to an altitude equal to that of the
gilt cross on the top of St. Paul’s Cathedral. Krupp himself
lays claim to a power sufficient to make his steel breech-
loader of 70 tons soar at least 50 feet above the topmost
point,
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American Cottons for Indin.
During the first half of September, o
of agents in Lancashire, England, took more orders
American cotton cloth for India than they received during
the same period for all the Eng :
sent.  This significant statem n
spondent of the London Standard,
basis of truth in the assertions of En
have closed or who threaten to close _
say that they can buy cotton cloths cheaper

. A
= O e =X A

of the largest firms
orders
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Ablo business rwumwﬁ mmall capital Send stuwp
for 80 page Tlusteatod oataloguo.  MoAlllstor, Manufac-
turlng Optiolan, &0 Nassau St., Now York.
~ Great Inducemonts,—It will pay you to send for our
‘Standard Subseription List, Al leading porfodionls fur-
‘nlshod. Wi, H. Schutte & Co., 174 Pearl St., Now York.

. square in. Pittsburgh Steel Casting Co., Pittsburgh, Pa.

"Mnoltsmdn. The strongest, cheapest, and best
fastening for all bolts. Groone, Tweed & Co., Now York,
& Optical Instrm's, cto. G, S, Woolman,
110 Fulton 86, N. Y.
8. A, Woods' 297 In, Singlo Lag Bed Surfacer for sale
by A M. Quinby & Co., Wilmington, Del.
Philadelphia Hydmulic Works, Phlladelphia, Pumps

Book on Making and Working Batterics, Blectrotyp-
Ing Plating, oto., 25 ots, T, Ray, Box 85, Ipswich, Muss.
~ For Sale.—Agricultural Engine, 8 horse power, cheap,
8. J. Benedict, East Randolph, N. Y.

The United States Capitol at Washington, the Metro-
politan Eloyated Rallrond of New York, and many of the
largost and finost structures in this country, are painted
with HL. W Johna' Asbostos Liguid Paings, which aro
mapldly taking the. of all othors for tho better olass
of dwollings, on unt of thelr suporior richness of
color and durability,'which render thom the most beautls !
ful as well g tho most economical painta in the world. |
H. W Johns M'f'g Co., 87 Malden Lane, New York, are

For Sale.—48 in. x 12 ft. Planer, in good order, price |
f. BE. P, B_ulM. 14 Dey St., New York.

Patent For Ssle.—Solid Die Rivet Making Machine,
G. A. Gray. Johoston Boilding. Cincinnat! O- i

¢ | Ing Company, i and
spoolal wnohinery, Address T H. Mullr, caro of P 0.
Box 63, New York.

b« | with roturn flue boller in uso. Seondy. of Porter My,
| GO e 208,

Blowors, address Buiilo Forge Company, BufMvo, N. ¥,

o coldany S valuable information. How to stralghten saws, oto.
Joh orloy, Cloveland, 0. Sont froo by muil to any part of the world. Send your
full nddress to Emerson, Smith & Co., Beaver Fulls, Pa.

Greenwood & Co., Rochester,N. Y. Seo (llus'd ady. p. 80,

dom from gum, staln, or corrosion of any sort, and
It 15 cqually superior for all steam oylinders or
heavy work where body or cooling qualities are
Indispensablo.
use. Address B. H. Kellogg, solo manufacturer, 17
Cedar St., New York.

of gear wheels. Prutt & Whitney Co., Hartford, Conn

Company, Philadelphia, Pa.

Srientific

i  Vuleanite Wheela—Tho Solld Original
Whool — other kinds fmitations and inferior,
‘pame (s stampod in full on all our bost

 Packing, uad Hose.  Buy that ooly.
Wik, Now York Deltlug and Pack-
Park Row, N. Y.

: Awdlﬂl!mmn!m Shop desire to manufacture
The Now Economlzer, the only Agricaltaral Englne

For best Portablo Forges and Blacksmiths' Hand
Sawyer's Own Book, Ilnstrated. Ovor 100 pages of

Tight and Slack Barrel machinery a specialty. John

No gum! No grit! No acid! Anti-Corrosive Cylin-
der Oll Is the best in the world, and tho first and
only oll that perfeetly lubricates o raflrond loco-
motive cylinder, doing It with half the quantity
required of best lard or tallow, giving Increased
power and less wear to machinery, with ontire froe-

A falr trial Insures Its continued

Vertieal and Horizontal Engines M''d by Nadig &
Catters shaped entirely by machinery for cutting teeth

Electro-Bronzing on Iron, Philadelphia Smeclting

Hydraulic Cylinders, Wheels, and Pinions, Machinery
3 all kinds; ng and durable; and easily
strength not less than 65,000 Tbs. to

Castings;
worked. Tensilo

Muclines for cutting and threading wronght iron pipe
aspeclalty. D. Suunders' Sons, Yonkers, N. Y.

Steam Engines, Antomatio and Slide Valve; also Boil-
ers. Woodbury, Booth & Pryor, Rochester, N. Y. See
Mustrated advertisement, page 29,

ANWENDUNGEN DER MECHANSOHEN WARME-
THEORIE AUF KosyMoroagiscine Prop-
reME. Professor Aungust Ritter, Ph.D.
Hannover: Carl Rumpler, 1879, (The
ﬁppllcutlons of the *“Theory of the

echanical Equivalents of Heat” to
Cosmological Problems.)

The object of the authar is to deduce from the laws
of the ** Theory of the mechanical equivalents of hest,™
the properties of a heavenly body, floating in space and
acted upon only by its gravity, the whole mass of the

body being in s gaseous aggregate state. He also dis-
cusses the question: How would the present condition

S —

American.

As n general rolo 1 square foot of heating surface will
heat 100 eubio feot in an fuoer room, and 75 In an ex-
posed room,

(2) R. O asks for the rules for heating of
bulldings by steam and hot water; or quote the bost
authority, A. Seo roply toJ. W. C. on this page, also
consult ** Box on Heat.,"

(8) H. B. asks: 1. Which slides of averti-
cal aud which of a horizontal engine woar the fastest,
alko the reason, practically? A, It depoends upon which
way the engine runs, A moment's observation should
satlsfy you which slide receivea the most pressure,
2. Why do Jocomotive oylinders wear most at the
ends? A, Do they wear most at the ends? If so they
wear differently from all other steam oylinders, 3.
Whero can 1 obtain Information aboul cycloids? A,
In any good geometrical work, 4. Whatls the best
works on locomotives for & young mechnnie to study?
A. “TPormey's Catechism of the Locomotive ™ and
% Clark on Locomotives,” 6, What course of draughting
would you advige n young mechanio to go through? AL

I withont a teacher, study MacCord's drawing in Somex-
TIFIC AMEIUIOAN SUPPLEMENT.

(4) O. B. writes: 1, T have had a practical
optician experimenting the “new camera lucida,* o
deseribed In SCIESTIFIO AMERIOAN SuprLeMesT, No.
158, and he can make nothing of it. Please give me the
address where they may be had. A. As some of the
dranghtsmen in this office have made cameras from
tho directions given In the SurrLEMENT, we conclude
that yon bave not followed directions carefully. The
address of the inventor of this form of camera lucida s
given In the article referred to. 2. Also, I8 there a way
to cast under pressure, and how? A. Pour your metal
into themounld through a tabe and leave a column of metal
standing in the tnbe. If thometal melts at a high tem-
perature the tube ghounld be lined with clay or moulding
sand. 8. What is the composition of orelde, that watch
casos arce formed of sometimes, and in what proportions
are the metals mixed? A, Oreide: copper, 73; zinc,
12'8; manganese, 4°4; cream of tartar, 6°5; sal ammoniac,
25, quicklime, 1-3.

(5) M. & L. ask: 1. 1s the electric light
more Injurions to the eyes than the ordinary coal oil
lamp? A. The light is not injurions, but to view the
source of light is, 2. Is the electric light, described in
SvrrLexENT, No. 149, sufficlent to light a room, 7 feet x
10feet x 11 feet? A. The electric light referred to is
designed merely for experimental purposes and not for
continued nse, 3. Will it answer to make the battery
Jjars of the ordinary hounsehold howls? A, Yes. 4.
Are the zincs of the ordinary thickness as that nsed by
the tinsmiths? A. Noj the zinc must be at least 1§ inch
thick, and it should be thicker. 5. Arethe carbon
holders made of brass? A. Yes.

(6) P. S. writes: 1. T have some cotton
covered copper wire; would it not be best to varnish i,
10 make the cotton stick to the wire better? A, Yes, 2,
How many feet is 11b, No, 24 wire? A. About 8§00 feet.
3. Are the colls for an electrio bell and an electro-mag-
netic machine wound opposite to each other, that s,

of the existingb ly bodies h ize with a gase-

ous aggregate state of the same; Also, the unstable equi- |

Tihed

of the at here, the P of an as-
sumed atmosphere in the interior of the earth the gaseous
heavenly bodies, the relation of the mechanfical action of

one right and the other left handed? A. They may be
wound iu opposite directions, or In the same direction,
;pmvldcd they are connccted so that the current
traverses them in opposite directions. 4, Is it best to
| wind the wire directly on the soft iron core, or on athin

Nickel Plating. —Sole manufacturers cast nickel an | gravity to the quantity of heat produced, the changesof | wooden #pool? A. Wind on the core aftee wrapping
odes pure nickel salts, tmporters Vienna lime, crocus, | the sun, the annoa! diminution of its radius, and

etc. Condit, Hanson & Van Winkle, Newark, N. J., and |
¥2 and % Liberty St., New York.

Steam Excavators. J Souther & Co., 12 P.O, Sq. Bos

The Secret Key to Health —The Science of Life, or
Self-Preservation, 30 pages. Price, only §1  Contalns
fifty valuable prescriptions, elther one of which is worth
more than ten times the price of the book. Ilustrated
sample sent on receipt of § cents for postage. Address
Dr. W. H. Parker. 4 Bultinch St., Boston, Mass.

The Baker Blower runs the largest sand blast in the
world. Wilbraham Bros., 2313 Frankford Ave., Phila., Pa. ;
Maguets, Insulated Wire, ete. Catalogue free. Good-

now & Wigh 1% Washington St., Bost Maas,

Forsaith & Co., Manchester, N, H., &213 Center St,, N,
Y Bolt Forging Machines, Power Hammers, Comb'd
Hand Fire Eng. & Hose Carrlages, New & 24 hbaod Machin-
ery Send stamp for (lus, cat. State Just what you want.

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

For Solid Wronght Tron Beams, ete,, sec advertise-
ment, Address Uniop lron Mills, Pittsburgh, Pa., for
Uthograpl, etc.

. Prentlss & Co., 14 Dey St., New York, Manufs.
Tups. Dies, Scrow Plates, Reamers, ete. Sead for lst,

The Horton Lathe Chucks; prices reduced 30 per cent.
Address The E Horton & Son Co,, Windsor Locks, Conn,

Presses, Dies, and Tools for working Sheet Metal, ete.
Fruit & other can tools. Bliss & Willlams, B'kiyn, N. Y.

Hydraalic Presses and Jacks, new and second hand,
Lathes and Machinery for Polishing and Bamng Metals,
E. Lyon £C0. ,§0Grand 8¢ N, Y

Eclipse Portable Bogine, See lustmted adv 5. 180,
Bradiey's cushioned helve hammers, Sece fllos, ad, p, 200,

$500 Vertical Engine, 25 I P See (lloe

Distnond Drills, J. Dickinson, 64 Nassan St., N, Y.

Bagle Anvils, § cents per pound.  Fully warranted.

Brass or Iron Gears; Models, G. B, Grant, Boston.

Shoot Metsl Presses, Ferracute Co., Bridgeton, N. J.
Band Baws a specialty. F, H. Clement, Rochester, N.Y,

Split Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Hon's Shafting
Works, Drinker 8t., Phlladelphia, Pa.

Noise-Quieting Nozzles for Locomotives and Steam-
boats. 0 diferent varieties, adapted to every cluss of
eogine. T. Shaw, 915 Ridge Avenue, Philadelphia, Ps

Stave, Barrel, Keg, and Hogehead Machinery a spe-
clalty, by E. & B. Holmes. Batfalo, N Y.

Auntomatic Mactdnes for grinding quick and nccurate,
Planer, Paper, Lesther, snd other 10oog knives, The best
Solid Bmory Whoeels and "ortable Chuck Jaws., Mado
by Amarigan Twist Drill Co., Woonsocket, B L, U.5.A,

Steam Hamwers, Improved Hydraulle Jacks, and Tube
Expanders. R, Dudgeon, 3 Columbla St., Now York,

. ady,, p. 221

numerous similar hypothetical subjects, are carefully

d in* Wied 's A der

lished as a separate work in order to induce others to
interest themselves in these subjects and to examine and
develop them. The author iz Professar of Mechanics
at the Technical High School at Aachen (Aix la Cha-
! pelle), and has a high standing in the sclentific world,
| THE MAGAZINE OF ART.

The Magazine of Art for September (Cassell, Petter,
Galpin & Co., 59 Broadway, New York) isan unusually
fine number. Lovers of art will appreciate the excel-
Jent illustmtions and valoable Ioformation which this
besutifol periodical supplies.

Forests ANp Forestry. By 8, V. Dorrien.
“ New York. Paper, pp. 46.
| 'This Is aletter addressed to Verplanck Colvin, Esq.,
! Superintendent of the Adirondack Surveys, on the im-
| portance of forests and thelr management in Germany,
with & short review of the historical development of
| forestry.

| —

HINTS TO CORRESPONDENTS.

No attention will be paid 0 communications unless
nccompanied with the full name and address of the
writer.

Names and addresses of correspondents will not be
given to Inquirers.

We renew our request that correspondents, In referring
to former answers or articles, will be kind enough to
name the date of the paper and the page, or the number
of the question.

| Correspondents whose Inquiries do not appear after
& reasonable time should repost thom

Persons desiring special lnformation which is purely
of a personal chamcter, and not of genera! interest,
should remit from $1 to §5, acoording to the subject,
an we cannol be expected to spardd time and labor o
obtain sach Information without resunemtion,

Avy nambers of the SCiENtirio AMERIOAN SUreLe-
MEST referred Lo in these columns may be had at this
office.  Price 10 cents each.

(1) J. W. C. asks how to measure s hulld
ing or rooms to hest them with steam. A, According
to Haswell, one square foot of plate or pipe surface will
heat from 40 to 100 cuble feot Wf Inclosed space to T8¢

| in a latitode where the wmperature rmoges from —10°,

| it with psper. 5. How are spools wound to give shocks,
| and with what No, wire? A. Sce Scmexroric Aseni-

| and attentively discussed In six dissertations. These | oyx Vol. 8, p. 218 (14). 6. Is a Leclanche battery for
ton. | dissertations app
| Physik and Chemie;” the author has bad them pub-

:an electricity machine good to give shocks? A. It will
apswer fortemporary use, but Is not suited for long con-
tinued use, as It quickly polarizes, You should use
some form of constant battery., 7. What does cotton
covered copper wiro No, 24 cost apound? A, $1.10.
8. Where are the ends of the wire from the colls of
| an elect tic machine fastened? A, To the com-
matator cylinder. 9, [sit bost to put a strip of paper
under each layer of wire In the coils? A, Yes.

:

(1) H.N. C, asks: How many cells of the
gravity battery will be necossary to heat a pleee of pla-
tinom sufficiently to light the gas with? A, Abouat 25,

(8) H. M. P writes: In the plan of the in-
duction coll in No, 162, Screxririe AMmucay SurrLe-
MENT, the sccondary coll seeins 10 be wound In two sec-

| tiong. s it necessary? Woald it not bo as well to wind
it right across, and put a layer of shellae and thin paper
between cach layer? A, Maoy coils have boen made In
the manner proposed by you, but the plan given lu the

| SurrLExENT is choaper, and the coll wade b that way is
Jess liabloe to injury by Internal dlscharges,

(9) O. E. P. writes: 1. T wish to transfer
upon black painted work a large number of oroaments,
borders, ete,, in gold bronze, and propose to have them
engraved and then printed and bronzed on paper, some-

| whatike the transfer omaments used on carriage work,
| What preparation shall L use on the press fn printing?
Will the gold sizo usually nsed by printers answer? A,
As wo understand you,the printer's gold sleo will snswer.
| 2. What kind of paper should be used?! A Use &
| heavily sized lthographie transfer paper,

[ (10) M. J. W, asks: Oan animal fat be
{ thoroughly incorporated with common clay? And can
the whole be aerated? A. If we understand you, no,
(11) H. 8. nsks: What substance Is put in
safes to make them fireprool? A, The cotmposition of

19 difforent fllings 1s glven on PRS0, Val. 40 of
SOIENTIFIO AMERICAN,

(12) “ Reador " asks how to write or en-
grave In relief on aine plates, for printing, as (s doone by
sincogmphers. A Uso good lithographlo lnk, and
otch with very dllute snlphurie or nitrle scld,

(18) H. C. H. asks: Has thore ever been a

| book of instruction published on lithograph

! ¥ or photo-

| lithography or both; If so, where can they be obtained ?
A. Consalt Vogel's ** Chomistry of Light and Photo-
graphy.”  See advertising columng for address of books

re.

(14) 8. E. T.—The whoeol question, ** How
many times docs & wheel ruvolve on its own axis_lu

traveling once around the peripliery of a fixed wheel,
both wheels belng of the same diameter?'* was &0 fully
discussed n fow years ago In the SCIENTINIG AMERIOAN,
that we cannot again revive It Many columns, for
wevernl weeks, were devoted to the discussion. The
Iunar motion argument which you now suggest wis
then presented, A pamphlet of over a hundred pages,
called ** The Wheel,” wan printed, containing the dls-
cusslon, By n little perseverauce and care in observa-
tion you can probably satisfy yourself by trinl with »
palr of wheels, that the moving wheel makes one revo-
Jution on its own axis and oue revolution around the
axis of the fixed wheel,

(15) W. F. asks: Is there a company mak-
ing bydrogen gas out of water, on & large paying scale;
if so, what ls the process? A. See ScimsrTiric AMERI<
oAx SurrrLExeNT, No. 42, p, 054, Lowe Gas Procesa,

© (16) E. B. T. €. asks: What medicine or
combination will relieve me from the fatty substance,
commonly called * black heads,” which aecnmulates In
the face? A. A very moderate diet and frequont bath-
ing are among the best remedies,

(17) G. W. M. asks for the best varnish or
preparation for the fron cover of a clstern to preserve it
from rusting. A harmless substance s desired, as some
slight portion of the min water that falls on the flat
cover I8 llable to enter the clstern.  Tho water s osed
for domestic purposes. A. You may use genulno as-
phaltam varnish,

(18) E. J. 8. desires information in regard
to boring cylinder with boring bar, with the cylinder
clamped on the carrisge and the centers sot out of line,
Will the hole bored be round or oblong? A. Oblong or
elliptical,

(19) G. W. L. writes: 1. T have a clock of
the old kind, generally denominated * grandfather's
clock,™ with a'good walnut case, which fs painted red.
What process shall I take to remove red paint? Iam
desirous of having It palnted with some other paint, [
would therefore like to remove old paint without Injury
tothe case. A. Wurm the paint with a hot shovel held
near it, or with the flame of an aleohol lamp, then re-
move the paint with a wide scraper. £ [am running
*an engine14x20, 120 revolutions per minute; the opening
to admit steam (o steam chest Is 4 inchos x 11§ Inclies: is
there area enough to feed cylinder of the above named
size? A. Ttls about one half as large as it shonld be, 3.
What should bo the sixe of openings or induction ports
of cylinder 14x20,making 120 revolutions per minute? A,
About 9 inches x 13§ inch. 4. Shonld like to know what
examinstion a man mast go through to be hired as raile
road engineer, that is, to run locomotive? A. We do
not know the character of the examination required on
railroads; it is probably different on different ronds,

(20) B. O. C. writes: Our engine started to
cut in the steam chest, 50 that we had to pet In a false
face. This face Is jost large enough to hold all the parts;
and then lead was ru in at eachend of the face to make
it steam tight, Every six months the cylinder has to be
taken offand the lead run in azain 0 keep the face
steam tight. Is there anything better than lead that
will do 10 put in ifs place that willanswer the purpose
and will not have to be renewed, as itisa great deal of
trouble to take off the cylinder every time It needs
fixing? A, Type metal would be much better than
lead. TUse Babbitt metal if you camnot procure type
meral.

(21) ““ Subscriber ” asks: What is the ratio
of iron and lime (3¢ aflox) to the silics in the ore, and
wpon what does such ratio depend? Also, what Is the
simplest and best work pablished on lead smelting, and
the redaction of arwentiferous lead ores? A. The lron
desulphurizes the galena, and the ¥me appropriates the
siliea which would otherwise combine with the lead.
100 Ib. galena (clear) requires aboat 28 1b. Iron (or Its
equivalent in fron ore}, and the quarte saud In the nelgh.
borhood of equal parts of limestone. Consult parts 4
avd 5, Percy's * Metallurgy.® Your ore will be noticed
under * minerals."

() J. 8. T. writes: 1. T am experiment-
Ing with 3 new propeller. The model Is 6 fnches In
diameter, and T would like to make models of the best
that are in use to work against it. Pleaso give the pro-
portions. A, You should learn how to draw a propelier
by stadying * MacCond"s Mechanical Dawing,* fn the
ScmsTivie AMEmicAN SurFLEMExT: you will then be
able to draw all the different forms. 2. If there Is any
treatise on the sabject yoa would advise me to peruse,
please state where Tean find It. A. There fs no one work
published that would meet your wants; Information on
the subject is scattered through varions books and
periodicals,

(23) H. A. 'W. asks: 1. Would the easily
made chiromic acid batteries do for magnetizing a mt-
tall flo? A Yes. 2, How many cells would it take to
destroy life? A, With a suitable Induction coll, 18 or
Weells,. 8 Whero can 1 got the carbon pencils? A,
From dealers in olectrical supplies who advertise u our
columns. 4. What slee wire do I need for covering the
flle and how wmuch? A, Use about 50 feet of No. 16
colton covered wire,

(24) A. G. S. asks how to make the pre-
parstion that s pat on eards which tur s different color
when there s a change of woather. Tt i of & pale blue
color when fair weather, bat fn damp and miny weather
tarns & pale pink. A, Uses dilute solution of chiloride
of cobalt In soft water,

(25) AL J. I wsks (1) how to find the area
of a piston.  A. Multiply the square of the dameter by
the declmal 078M; all englneers' pocket books have
tables giving (ho area of clroles. £ The way to ind the
travel of piston In feet por minate? A, Maltiply the
:‘u.mhcrol rovolutions per minute by twice the Jength

(26) 8. L. J. nsks for tho best recipe for

making a strong quick drylog preparation of
wﬁkhwbmun.dnmm:dunnh:
or postage stampe. A. The minellage s prepared from

gum dextring (Britlsh gum), 8 parta; water, 5
acetic acid, 1 part; dissalve by ald of heat, Strain, :
mxmmnmuboh:: s X




who makes bollers specinlly for petroleum,

thongh thers aro many bollers i the oIl reglons In
hieh 01l Is ased ax a subatitote for other fuol, % What
world bo a suitable atze of such engine to glve n boat,
80 €oot long by 8 oot boan, # speed of 10mlies an houry
A, The englie for such a boat shoald be about o Ineh
eylinder by 8 inches stroke, with tubular boller about 40
hclm dismeter by B foul high,

@0 W. R J writes: There is o blust fur
naco located about 1,900 feet from a wiater power, It
s been proposed (o convey the power by wire ropos to
the blowing machinery looaled atthe fornace. I suggost
that the wachinery bo looated at the power and the alr
convered to the furnace. The furnace will requiro abont
1,900 cuble feet of alr per minute, At An AVErREe pross.
ure of 24 1b. per square Inch. I propose to use n 1b
fnch pipe. Which plan do you think best, and what
would be the loss fn friction through the piper A,
Locate your blast machinery near the power, and convey
the afrin & large pipe; the pipe, If lange, will bo a substi-
tute for a recvlvor or reservolr.

80) W W. 8. asks (1) if it is nccossary
that the “alr chambee™ (that Is, any part of 1t) In a foree
pump should be higher than the discharge snout, A,
Yes, to prevent the alr passing awny with the water, 2.
When an air chamber is used, does any of the water
past fnto it and by so dolng compross the alr?
A, Yes, sufficient 1o compress tho alr to the prossore
reqaired for delivery of the water, 3, Shonld s ale
chataber be perfectly air tight? A, Yes. 4. What aro
the advantages to be derivod from uslng an air chamboer?
A, More uniform delivery of water and relief to the
valves

1) G. M. asks how to determine the con
ducting power of liquids. A, Tomeasure the rosistance
of liquids maken wooden trongh, 4 or b fuches longand
cement it with sealing wax. In this trough place two

szez
H

Mafwul or wood? A Wo know of

hicutiiit

gmcriwu.
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!0 mo i | Hyo us 4 statlonary engloe, and if not, why wot? A No,
of steam at | Decanse the valve arrangement will mot perimit the

working of the steam oxpansivoly to the samo degrea of
offlolency

B8) F. L, writea I am tronbled with salt
0 1y bollors coming from the lower levols ofthe mine,
1 understand In ocenn stoamship practice, gino is put in
the bollers, What action has It on the salt?  1s it nsod
o plaln motal or & compound, and how, and In what
quantityt A, Zino s more clootropositive than fron,
and in virtue of this property It In a metsure protocts
tho boller piates from corrosion, It s usunlly employed
In the form of plates oF sorap (vpelter) In quantities of
hor 10 )b,

(@) B R R asks: 1. Will the power or
polarity of & permanent maguot bo affected by constant
uso on pn oloctro-magnet, o be attmeted and repolled,
and Hable to be left in elther position for a length of tine?
A. If the electro-mngoot b strong, and the like polos of
the two magnets are ncontact with or near ench other
for a time, the polarity of the permanent magnoet would
bo noutralized or roversed. 2, 1 un electro-mugnet s
more than twice s strong, as & permoanont magnoet, or
vlov verwa, wonld not the sttrnetion of the strong magunet
for the metal of the other overcome the ropelling force
of 1t corresponding polo and attract instoad of ropel oy
A Yes, 8. Would it not be the same if both wore per
manent magnets, or both electromagnets? A, Yes,

(40) W. A. A. writes: 1. T want to make
an onglne, 84 inohes stroke and 8)¢ Inches dismoter,how
Inrge shonld the ports and exhaust be? A, Steam ports
X lnch x 28X Inch, 2. How large a bojlerand of what size
copper shionld It be made of, #o that it would stand 150 |
i bt A Exbsost ports % inch x 23 inch. The size

of the boller abont 80 square feet heating surface, but
will depend upon the spoed of the engine and thickness

n boat wonld be best adapted for this engi
wonld probably drive a good model boat, 21 feet in
ength, ot a fair gpeed,

(41) W, H. G. asks: 1. If two or more

small enbes of Indiarubber are clamped together in a cer-
tain muehine, would the pressure cause all of the pleces

4 of rubber 1o be equally reduced in the direction of the

pressure, or would gome of the pieces yield more than

| the others? A. As we understand you, if the cubes were

taken from the same piece of rubber the elasticity would
be about the same In all of the pieces. 2 How long
would the elastic nature of rubber continue i subjected
to such prossure at intervals, and where the degree of
force applied sometimes varied? A, Youar question will
not admit of a definite reply; from one to five years,
depending upon the conditions of strain, wear, and ex-
posure, 8. Inwhat way can rubber be made to resist
the hurtful effect of linsced and other ofls? A. If the
rubber §s to be subjected to varying compression, we
koow of no practical means of protecting it.

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

€. P. T —No.1(guartzosc), gold, 13-10 dwt.; sllver,
255-100 oz; value $4.18 per ton. No. 2, gold, 135 dwt.;
silver, 665100 0z.; value per ton, $8.97. The others con-

tain nothing. —J.S. R.—1. Pyrrhotine (magnetic pyrites,
fron sulphide). 2. Zincite (red oxide of zinc). 3 and 4. Mag-

movable blocks, a a, the edges of which, extending over
the sides, will serve as indices to the scale. To each of
these blocks s attached a plstina plate, soldered to a
spiral copper wire, the ends of which are fastened to
the trough. The liquid is placed in the trough, and the
plates placed st any convenient distance from esch
other, After obscrving the galvanometer placed in the
same cirenit with this apparatus, s rheostat is substi- |
tated for the liquid and adjusted ontil the same deflec-
tion §s prodeced, Since Ohm's law holds good for
liquids as well as solids, the resis ofa um of

netite (magnetic iron ore),—R. H.—Quartz and magnetite
an excellent iron ore.—J. W C.—It {s micascales,of little
value.—W. E. K. —Fossiliferous limestone.—J. D, M.—
Chirysolite (olivine) in basalt, —H. W, T.—Lime carbon-
ate. Wedonot exchange specimens.—N, P. W.—They
are impure hematites (fron ores). No. 1 contalns much
sulphur, and No. 2 manganese and probably titaninm . —
W.S.H —Tron pyrite (sulphide of Iron) —G. P.—It is
graphite (plumbago). If found in sufficlent quantities,
of some value.—L. L. R. & B.—Fragments of quartz,
valueless,

liquid can be calculated from the length, breadth, and
thickness when the resistance for the unit of section and
length Is known,

(82) B. H. L. asks: 1. Iz civil engineering
8 good, profitable, and healthy business® A. Yes; in
ordinary times. 2. How and where is the preparation
best obtained? A. At educational institotions where it
Is especially taughit. 3. Is civil engineering as good a
mnmﬂnhlugln&ﬂng.mdwhmdoyw
get the best preparation for 8 mechanical engineer? A.
The difference will depend entirely on circamstances,
For mechanical engineering, in a technical school and

(33) M. A. D. writess Suppose 1 have a
furnace ard boller for making steam to run a large air
pump, [have this pump to force air into a large iron
drum. [ then use this compressed air to run an engine.
What per cent of the steaws power can I get out of the
alr engine? A. Probably from 30 t0.55 per cent of the
power expended, and by an exceptionally good arrange-
ment, perhaps somewhat more,

(34) W. C. B. asks: Would a circular steam
boller, 10 inches In diameter by 12 inches long, with
wrought fron wides 332 of an inch thick, and east iron
heads 516 of an inch thick, with 5 oncinch flues, be per-
fectly safe st 50 1b. prossuro? A. Yes, with the excep-
tlon of the heads; If they ure W be cast iron, make them
% Inch thick at least,

(35) G. H. B. asks: What will be the mean
velocity of a stream of water running through a pipe
234 feot diam , 1 mile long, grade of 144 inch to 100 feet,
and & mean hesd of 2 fecty A, Formulas given differ
very much, bot the average result is about 3°8 fect per
socond,

(36) G T nsks if there is such a place on
the American coast, north, sonth, east, or wert, us Eddy-
stone Lighithouse, or North and South Edlsto, or Edisto
Inland? A. Edlsto Island, In the southern part of South
Caroling, Isat the mouth of the Edisto River, sud is
formed by two tidal streams called North Edisto River
sud South Edisto River, Edisto Island post village is
on Edleto Island,

(87) W. M. B. asks if a locomotive engine,
same eylinder and same pressure of steam, b5 as effoc-

COMMUNICATIONS RECEIVED,
On Ellipses; also, on Preserving Cider. By A. C.
Ou the Magnetic Needle. ByG. W. M.
On Boiler Explosions. By J. P. H.
Deathin What WeEat. By T, B, M.
—————— =

[OFFICIAL.)

INDEX OF INVENTIONS
FOR WIICK
Letters Patent of the United States were
*  Granted In the Week Ending

September 9, 1879,

AND EACH BEARING THAT DATE,
[Those marked (r) are rejssued patents,)

Alr engines, apparatus for moulding and casting
heaters for, A, K. RIAEr . ...ccoonvnnrninnnenis 210412
Auger, post hole, C. A, HOARON . ooveinrnrinnanes 219478
Axle lubricator, vehicle, Cresse & 8t. Johu .
Axle, vehicle, €, W. Ball....

Bale tles, fustening cotton, C. LR
Barrel hoop, corrugated, A. Eiselein.... wenars 210,851
Burrel roller, C. A. Wolff. oy oieiviainnns ween 0,054
Bayonet, wiping rod, B, L. Zalinskl... e 200424
Bed. cablnet, L. C. Boyington .....e....us 2045402
Bolting machine, J, Sharp........... «o 210581
Binder, metallle book, T J. Thorp.. . 20410
Boller furnace, steam, 8, G. Clark . N30
Bolt heading machine, G, H. Wobb. 210,648
Book, sornp, R, SnOIOT, <uvvv corersnsananssinssrss 3OS0

Boot and shoe countor stiffencr, K. Avery. . ... 210,450
Boot and shoe heel, F. Richardson,,.... . 210,525, 219,520
Boot and shoe sole channel striper, A B, Whoeler 210517
BOUIO BOPPOT, A . GOALIOY ... \iunies ensnniersine as IIMU
Brick kiln, H, MoCue ,.,....ovveee
Bridle, harness, H. B, Fowler ...
Brush, metallie, I., D. Grant. .,
Brush wood baring machine, W
Barglar alurm, G. Hutty...... ...... ...
Button, W. W, Cavell . ssusmeideves 4
Button and stud, W, ll Dulomplo *

Button for gloves, ete, D. A. Johpson
Button, separable, W. G, SImith. ... ..vvvvrieneneses m

of motal upon the design of the boiler, 3. How large |
! AIt

Buttons from blood, ote, manufaoture of ornn-
mental, W F. Nilos (r)
Cun boling machine, D
Cuno Jutoo, apparatus for defoonting,
Onr conpling, Byl & Harrod
Oar sont buok, B, Lo Woodo e
Ourlioy teunnion, 8. M. Holton .
Oard, visiting, . Hako divne
Carpot strotohor, W, W Kirkpatriok . ...
Carteidgo, H. W, Mason
Chook rowor, K. 8, MoKwon ... .o
Chook rowars, stop knot for, M, J. llurrml
Churn, ¥, G, Butler .
Churn, 1 ¥, Mdrl-lun....
Clothos pin, M, Warron )
Coffen cleancer, A, Wakoman, Jr, ...
Collar, harooss hroast, 1L 'attin rf nl
Collar, horse, B L, AMbro o0,
Cork outtiog machino, W, ¥, llmrlnulnn

» B Haurt, . 9,

Corn stalk enttor, 8. 1D, OO oavrenrnrns
Cotton pross, T Quinie, ooiveirre seranrs .
Cultiyntar and plow, W, I', Bettendorf . " 'Jl" i
Curtaln fxture, Buckloy & Bawyer o oooresscineieis LA
Curtain fxturo, J. W. Maoy ... 20,400
Catlory, Jod. O Bmlth ovveiiimivarsessnsees v DAL
Dental platos, ote,, apparatus for the lrnnlmunl

of eollulold and valeanite in the manufaeture

OF, R, DIPOWALOE oo vivivnnninn sanamrstasirsniis 200,559

Dinphragm, GHbert & WHAGE oo 210 454
Ditehing machino, K. Plamb ... oo
Door securar, D, F. MeKitriok. . ...
Wieotrio muchine, dynomo, T, A Bdison ..
Hlpetrosmuagnotic motor, L. G. Woolloy.

Elovator, I J, Sohmitt. . .....ooiiviveaaininse
| Envelope, 8, ' Cady........ e 20444
Feneo, R, M.V, Lovins...... o Q10
| Filter, wintor, W. B, Puffor ..o ooonseniiees 219416
| Firo alarm npparatus, J, N. (.nuu-woll (% NR’JI \
Firo osonpo, L L, POLLOrSON. . covisrarasirs . 205

oo 210, a.il

i‘mul- A Hmith ...

A4 |
o 07 |

! Nnol. undertakor's, H, Bmith, ...

Itnliway switely, I, N, IHHopkins - 219055, 119,00

Rallwanys, mufiing contrivanoe for elevsted J, B
Huorrington W

Raofvlgorator, W, 1|’Af'l FAERATRARARR RN AnrRaaae

Hefrgorutor, I, M. Slosson ..

Rhsostat andg (ransmittor, osrbon, 1 B “ nu..n

Raotary onging, ¥, Pernot....

Itubbor qunllw for cutlery, ote., mnnulnrfunv of
hoed, 0 0, O B, covvarvens

Hudidle troo fork, C, D, Moody....

Salvo, J, W, Osborne

Hamplo box, 8. . Howe ;
Saw hundlo, O, 1 SHOOOAKOF « . cvvvree
Haw mill, gang olroulnr, J, W, Morris

Haw ml), reotprocating, 1. M, JEOMOF . oo vrivrsrres 71058
Saw teoth, dovioe for sotting, Jointing, and oog-

IO J0s B BIQOIOW . oo v aavicvoscosrsswetnsniidonset 210458
Huwing mnohine, drag, B lh.-n 1ONNdPNE shbvanbIne 20 4

Bolssors and shoears, G. . Avery .,
Horow driver, orunk, G, Abrams ,
Borow plnto, 11, 1. BOrnes . oceeiciivessoas
Hmnnlnv muohine, maotal, H, C. Milligan. ..,
iowing mnohine motor, J. M. O, Bonnoett
Hhip's log, A, Gordon ...
Hhoe sole odgo setter und llnlnhnr. L 8 lmduu-
Spoctaclon, oto,, ease for, B, J. Houok ......
Hpoed nnd tUme recordor, J. 1D, Riohnrdson
Rpinning mule miomentum brake, W.A . Parkhumt 219508
BPUur, T HOOK o voscoicanssorsaspensesnsvasronerassssony 219241

Blonm onglne, W, MOOF® .oovivpivenicine 21049

| Btoaring propeller, J. J. Kunstadter LR

BUIL, 01l 18, WONLON. o vvvrsensrnrrnsse 2058
Btone, pottory shupes for bullding blooks to re-
semble, A Campbell, ooiiiimerseriiiiarsiis

I Firo place, I A. Sage. . 'I‘tlblo lvg llctucmbln, J. W, Bullock .....

[ Flating tron, L. ¥. Doan . 210800 | Target balls, making, O. ¥, Woodward ..
Fog horn, 1. K. Whitney ... L 210874 | Ten pot, W. W. BLOVONS...c tiererersrns
Frult drier, B. MoFarland.. woe 210,802 | Telegraphs, application of the condenser to mul-
Fulling stoek, G. Yo, oo veeivaiiiimmmmnsssisnnans w19 562 tiple, Thompson & Selden (F...ooive vorivinnnns 80
Furnneo automatic governor, Weaver & Cheyney. 219,421 | Telophone, electrio, W. F. Cook......... dauyssinvane no.u8
Gaitor, button, G. Beneke.......oiieineins 0 ToO 219,456 | Thrashors, band cuttor and foeder for, 1, H.Groen 210,43
Galvanlo buttery, G. M. Hopkin®#....cooues . 9457 | Thne instrument, solar, S, Hayford...... eesssvesse TI0400
Gas motors, 100k cock for, Bryno & Mathor . L N9 | Tire tightoner, T. A, Frakes..... ..... 219,563
Gas rotort, A, W. M. Maass, . < 210,480 | Tobueco handler, leaf, M. W. Slarer.. 21958
Gate, J. I3, MyDREL oovreciiiineerasnirrsescrss terne 219,602 | Toy, J. Buumgartoer.. 219,580
Glaxs or ohina ware mcnsﬂs, connooting pnru of, Toy, W. 8. Reed ....... 219520

J Btory. . 2190418 | Truck attachment, hand, J. o 2042

Glue pot, O, s Cnmlns ............. von 20898 | Truck, oar, W, K, Peyton..ccecesrserisnses 2959
Governor, horse power, J. Worlek.. «oo 219558 | Vehlcle whoel, 1. F. Munson. 219,500
Grain binder, C. 8, Banker......... 219433 | Veloelpede, Will & Uebelo ... »ee 219851
Gun Wiper, T ¥, BrowWm...ouveesasessseessass2l 0384, 210585 | Voneer box, H. C. Whit0...coouereussn SFedardaveras 219478

Harnoss pad, vonulntlns.J \V Lewu. vaves esase 10,487
Harrow, D, A. Pleckor... . 219,518
Harvoator, A N, WIS00. o0 evveen .

Harvestor graln binder, T, H. Parvin
Hurvestor reel and rake, D, L. nmmon s dRuRas
Hat and other head covering, H. A. Whiting...... 219,519
Hat, bonnet, and othier head covering, G, Gray...
Hat flanging muachine, G. Yule........ Voayapensaaaas 219.561
Hat pouncing machine, G. Yule .. oue 219,560

Hat pressing maching, G, Yulo,....... . 21938
Hatehway door, automatio, W. A. Holbrook . AT
Hay and cotton press, J. Bu&kar EEnavhsaeannonsbe 219479
Head covering, R. Gray. ..o e baraainmnarnne . 209452
Hides In tan vats, nldu and mnstuﬂu J.
Smith ... <. - sorenes TOSZT
Hinge, ¢ F Wilson senen 219,582
Hoop Iron, machine for bundling, W. mmmns.&o

Horse detacher, J. P. Crutcher...

Indicator lock, F. W. Mix..

Iron and steel, manufacture of, G. W, Swett..... 219541
1ron, manufacture of, B, Pettitl..ceeeeceeressssnss 040
Troning apparstus, J. G. Crawford . 219,845, 219,346

Lard mixer and cooler, c. J. Yemuon.
Lateh, J.,J.W. & W K. Kayo.... ...... csnsassees JAIISS
Liquid compounds, vessel for mixing, O. Dierkiog 219569
Loom let-off mechanism, J. D. Cottrell .......... 219339

Lubricating device, H. Park ..... R e
Magneto-clectric machine, O. Helkel. - 219395
Measuring strip for rolled fabrics, A, B, Hayden. 219470
Mechanical movement, D. T. PArtlow ......eueeees 21940
Medical compound, B, W, HAIE cooiiciiiies connsye 21999
Milk cooler, W B. LADOOID vevs vrvensenarsnnansnesnss 319,359

Millstone dressing machine, F. H. Plummer ..
Millstone polistier, I Deal...........
Miter box, J. Rold.ccovieiiiiinnne
Nall machine feeder, J. T. Jones...
Nut, top prop, H. Smith ..
Nuts, machine tonnunc.l P.!oum
Ol can, J. Riule, Ir .o
Ovon, roasting, 1. C. Atkinson....
Ozono appuratus, . W. Bartlott,
Padlook, T, 1, Wichort. ...
Paints from enns, appar. for expelling, C. Moser, . 219,408
Papor, npplylng gypsum in the manufacture ofy

Ja DERADDANE .+ s voun 64 4o xaasabssianuasn 4ot huananshans AR,
Paper bag, satehel-bottomed, D. Appel .. 2198
Pavomont, conorote, J. Murphy...
Pinchors, J. OBrlab. covvenee nrnnss
Pipo ouno and tohneco pouch, R. B.
Plpos, dovieo for clearing obstructions m.'r. n.

ATIMSEEAd . o coiviiieraanans

Planter, ootton, W. FL. Whoetstons ..o.e «ovveneses 210068
Pluntors, runner for corn, G. 8. Rarey 219,618
Plow, J. A J. W, PArKOF v ae v 210,600
Plow outter, Wansbrough & Speor (r) B

Plow, gang, Hart & Nlcholson .....
Plow seraper and swoeop attachment,
Portable engine bollor, T W RICO oo o
Portfollo and writing tablet, J. ¥, Dubber......... 910480
Pruning nnd grafting Lmplement, O. M. Kingsbury 2
Pump, J, B NRIO oo covevussasinsant soarraennsonns 219,
Pump, J FoRYN..cociisiasianmninennssrsne
Pamp for tubular wclll. Manvel &
Pump reel mechanism, sand, B. B,
Rallway olovated, O: Dosksrsley
clevated, nest s
Railway nah plates, Jocking devioe for, Sherek &
Batig, Jr.. A PO X1
Ihll'l!dnll l. LU cous s esteavansanssssecsss TR0
Rallway switch, ¥. L. m.--uuuuuunpqu’ m

376 | Inkatand holders, A,

Vent for boer barrels, automntico pressure, Boles

Ventilating waste pipes in houses,
Wagon brake, O. T. Baker...... passsssees
Wagon, dumpling, R, . Sherar.........
Wagon hound lock, Goodman & Wileox ...
Wagon, locomotive tram, H. A. Edwards.
Wagon running gear, W. T.GIbson. ...
| Walking maghine. passive motion, L. H. Blend.. M
| Washer, clothes, R. P. Lummis . 3
Washing machine, J. W, King.
Washing machine, W, Sias.........
Washing machine, M. A. ‘l'!nkc(r) . 3
Water closet, M. R, Fory... v sarhpans s sen REIDR
Water :uln-.mnblnoddecnncm for re-
palring, J. M. Atk
Water wheel, J. A. Davis ........ sunesensbebeannsare
Wood, composition for preserving, O. App.....
Wooden boxes, making, G. W. Bradley (r) ... ...

TRADE MARKS.

Biscuit and crackers, W. E. Treadwell.... .. ...c.... 7589
Brushes made of bristles, Hanlon & Goodman... .. .68
Canned fruits, vegetables, and oysters, Mitchell,
Flotcher & CO. cevane vens P ARRS SRS e siansseneiianssa i N
Canned oysters, The Union Oyster Company of Bal-
IR CMFeosnaennaiins cinssvensonnsemannosarsnsons 54
Canned oysters, fruits, and vegetables, J. 8. Farren
®.CO ttnvinnsnss senen sainaoen aevsmesvrsenacsone aens SUOTE

Dbacoo, L. Hirschhorn £ €O v ovienririrannrases 1685

Cigars, cigarettes, and smoking and chewing to-
bacco, F. McCoy.. TEST

Cigarettes, B. Leldersdorf £ C0..ooooeeninrnnann... 7656

Hair dye, G. R. Finlay & Co 5

Kerosene wicks, E. W. HOIIOOK ... ocvverienesers L0
Medical compounds for the cure 0f lung and throat
discases, E. H. Carpenter.... «oooiiieessrnsirsases 1008

escennns sece sadsaiteesesse

wmma.nmco»...,.......... 006
Yeast cakes and baking powders, J. N. Brady....... 168

DESIGNS.

Cake of soap, J. C. Lyon IV
Gurpet, W. L JHOODS.c oo vecassanscepnasssnses 11 m
Carpot, YL HOMD ceveiniens u.& 08
Carpot, G, W. Plggott
Clook caso, G. Muller. ..
Dishos, R M. BrundIgo.. e oo
Fly teaps, T, W, Brown ...
mmmuumo.gm
India-rubbor overshoes, J. Plenov.

.l'ownlrnotunp. C. ¥

Planter, oorn and pea, L. H. & R F. Jobnm..... 210452 | Book !
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Ingot-Making: Better Rolling Machine Scientific
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the same moeting by Geo. J. Soelus, on  The Removal
of Phosphoras and Sulphur During the Bessemer and
Slemens-Martin Processes of Steel Maoufacture” Con-
talned InSCIESTIFIC AMERICAN SUPPLEMENT, No. 18],
Price 10 cents. To be had at this office, and from all
Dewsdealers
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plan to the work on re 1; the proper way to draln wet
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meter and an explanation of is movement. Descrip. | Lists, Stock Lists H:;(n‘ Plane. l,?‘..;:: .I_._.m
tion of the new form of radiometer usod 1o these eX- | tions, Masic, otc., in various colors, at one operation.
periments. Explanation of the dark space which is | Coples can be made on any kind of paper without pre-
observed surrcunding tho negative pole wheo a discharge | vious preparation; coples can also be made oo Musiin
ls passed through an exhausted tube  Experiment 10 | Linen. Leather, S & | ete. A
show that the molecules thrown off from the excited FRICES.—No. 1. Note qu. (<} \,, 1,“" Sae_ 5.
pegative pole leave it In A direction almost normal to No. S, 8, Legal Size, ) ench
| the surface. The phosphorescence 0f those molecolar - :D. H. NIXON,
{ rays. Their color shown o tue to the composition Inventor, l‘mpﬂetur and Sole Manufacturer

| of the giass. Expertment ow that the phos, Iblmr- i MAIDEN LANE, NEW YORK.,

| escence of the glass Is dopen Lt on the degroe of per-
Leffel Water Wheels,

| fection of the vacuum. 1h y» producing the phos.
With recent improvements.

| phorescence will not turn & corner ; experiment to show
| this. The cause of phosphorescence, The phosphores-

Pricos Greatly Reduced.
8000 in successful operation.

cent properties of other bodies thun glass ; sulphide of
| calclum ; the diamond: raby, nnmml and arvficial;

FINE NEW PAMPELET FO2 1879,
Sent free to those interested
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James Leffel & Co,
\;mn m‘.xl 0.

lm.ua of anything that happe ).u 1o be in front of It
110 Liberty St., N, Y. City.
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| The smportant fact that this phosphorescence teaches
us. Experiments to show anothor fuot connected with
the negative discharge, 4. ¢, that the rays oboy magnotio
force. The heating of the gluss where the phosphor.
esoence ia strongest. Exporiments with apparatus which
intensifies this heat at the focus. Vistinum wire melted
Iridio-platinum melted. The violence of the lmpact of
the molecules which are driven from the negative pole
shown by experiment. Thelr violence manifested (o
their heating power. The facts elicited I»{ Lthe preceding
phenomens. and what thoy prove. This lecture come

lete, fllustrated with 19 engravings, s contalned in

MENTIFIC AMERICAN BUFFLEMENT, No, INS Prico
10 cents. To be had at this office, and from all news.
dealers,

NEW EDITION,
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831, 35 W, & ‘ l\n:l.:'m.-:llmll-l:::o.l Four Pages Colored Plates
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a Qv v = 2 E
AS A BYMPTOM OF| 4 600 NEW WORDS and Meaulngs.

REAun, M. D

MORRBID
Nervous Discare By Growor M
Morbdd fears tho result of funotional diseases of the | Including such as have oome Into use during the past

FEAR

perves: the Incresso in the forms of morbld foars | Bftecn Years—many of which have never before
in modern timost morbid fears symptoms of disense | place it any English dictionary © found a

rather than disease themselves : the vareties of minr ALSO ADDED, A NEW
A YD, A D

i 141{1. ar ‘;“lll rlu. d with bealn exhaustion ; astrephobis,
or fear o toing § araphobl i four of places §
topophobia, :11.0 .l-l- r -:l' Ifqmn » ~|‘ 4 : lnmllln::‘}-l;: Biogl.aphlcal Dlo"ionary
of over 9,700 NAMES
of Noted Persons, anclent and modern, Including many

phobls, orfear of mang gynophobia, or fear of woman ,

monophobla, or fear 1 mathophobla, or
now living, giving, Name Prooubciation, Na
Irofession, and date of oach, COWIR)

Tear of discose ; \ fv of eye
phobophobla, or 1.‘-:‘;‘:'.. foars; mvn‘|’llu llln‘ qll’l‘.'::w.

| Publish 4 by G, & O, MERRIAM, Springficld, Mass
ALSO

contamination. The symploms whioh accompany thoese
various forms of fear, and how they should be treated
l"rn-mlnwl INSCHNIFICAMERICAN BUFPLEMEST, 1004
e 1) conta. To bo had st this ofce, and from
newsdealers 2 3

¥ * ’ WEBSTER'S NATIONAL PICTORIAL DICTIONARY,
1,040 Pages Octave, 600 Engravings,
‘ . A Sarses W e TP s ymbetent yuang
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$100 e e T 0 & Rachancy

Place. N. Y. who are conslderes v ros
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The publishers of the SCIENTIFIC AMERICAN beg
to asnounce that on the Fourth day of January, 199, a
new volume will be commenced. It will continue to de
the aim of the pudlishers to render the centents of the
| new volume s, Or more, attractive and useful than sny
of its predeCessors,

Ouly £3.20a Year including Pesinge, Weekly.
52 Numbers & Year,

This widely civculated and splendidly lustrated
paper is published weekly. Every number contalos six-
teen pages of useful information, and a large number of
original engravings of now Inventions and discoverios,
representing Engineering Works, Steam Machinery,
New Inventiona, Novoltios in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Arobi-
tecture, Agricalture, Hortlculture, Natural History, efe,

All Classes of Readers find o Tux SCuesrtirne
AMERICAN a popular resume of the Dest sclentifio in-
formation of the day ; and It Is the aim of the publishers
| to present it in an attmctive form, avolding as much as
posaible abstruse terms. To every Intolligent mind,
this journal affords a constant supply of Instructive
reading. [t s promotive of knowledge and progross in
every community whaere It circulates,

Terms of Subscription.—One copy of Tur Scres.
TIFIO AMERICAN will bo sent for one yoar—52 numbors—
postage prepald, 1o any subserider In the United States
or Canada, on receipt of three dollars and twenry
cents by the publishers; six months, $L8; three
months, $1.00,

Clubs.~0One extra copy of THESCIENTIFIC AN ENT-
CAX will be supplicd gratis for enary dud of Sve sdacridery

At ALY each; additional coples at same proportionste
1 mio. Postage prepaid.

One copy of THE SCIENTIFIO AMERICAN and onhe oopy
| Of TR SCLENTIFIO AMERICA N SUPPLENEXT will Do sont
for one year, postago progmid, to any subserider in the
United States or Canada, 0o receipt of seven dollary by

| the publishers,

‘ The safest way to remit Is by Postal Order, Deaft, or
Express, Money carefully placed inside of envelopes,
socurely sealed, and corroctly addressed, seldom goes
astray, but Iaat tho sender's riak. Addross all Jotters
and wake all orders, drafts, ote., payabdle to

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

To Foreign Sabseribers.—Under the fucllitios of
the Postal Unlon, the SCLENTIFIC AMERICAN s now sent
by post direct from New York, with regularity, to subscrib.
orr o Great Britain, Indla, Australia, snd all other
Britiah colonies: 1o France, Austria, Delgtum, Germany,
Rusala, and all other Buropean States; Japan, Moall,
Mexico, and all States of Central and South Amerion.
Terms, when seat Lo foreign foa, Ounads ided,
$, gold, for SCIENTIFIC AMERICAN, | your] &mﬂ.h
both SCIENTIFG AMEMICAN and SUPPLEMENT for |
| your. This tncludes postage, which we pay. Remit by
| postal order or draft Lo order of Muus & Co, 3 Purk
Bow, New York,
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NEW HMAVEN MANUFACTURING CO,, |
New laven, Conn, |

PERFECT
 NEWSPAPER FILE
The Koch Patent Flle, for preserving newspapers

and pamphieta bhas § vently tmpeoyed

“Bhweribers 1 BCIENTIFIC AN
TIFIC AMENIC A SUYrLEM oan be
l.luv'n. |-‘“. vn W) by o], « st th
bonrd sldes Sption
SCIENTIVIC \\Hlll- A\ In pilt Noocessary for
every one who wishos to preserve the paper
Addross
1 Publishors SCIENTIFIO AMERICAN
JAUNES' ¥OOT POWER MA-

) CHINERY

1 3 Different machines with which

Pullders, Cabinet Makors,
Wagon Makors, and Jobbors

MACHINES SENY ON TRIAL
Say where you read this and send
for ostalogue and prices

W. F. X JOHIN BARNES,
Rockford, Winnebago Co., 1.

Rare Chance to Advemse

Next to the BOESTIFIC AMENICAN, the SciEsTIFIO
AMENICAN BOPPLEMEXT has the largest circulation of |
| mny newspaper dovoted to setence and the mechanical
| Industrios published In this country. The publishers
have now decided to admit a fow advertisements to the
| columns of the SUPPLEMENT at vory low rates.

Contractors, deslers In Rallrond Sapplies,
Butldery, Bogine and Pump Manufacturers, Agricaltural
Implemont Makors, and those engaged in all kinds of
ongineering enterprises, will ind the SCIENTIFIC AMERI-
CAN BUFrLeEMesTt spocially adapted for advertising
thelr business. Terms 25 cents a line cach Insertion.

For further particnlars, address

MUNN & Co,,
Publishers SCIENTIFIC AMENICAN,
37 Park Roew, New York.

| Minehos ; bollor, 3 inch diametor, 80 inohes high ; plston, | ~

BOILER COVERINGS.

WITH THE “AIR SPACE” IMPROVEMENTS,

THE CHALMERS.-SPENCE C0., Foot E. 9th St., New York. Sole owners of the Alr Space Patents.

ABRADLEYS His More Good Poiats,
| .«t € HANMER Does More and Better Work,
Takes Less Power,
Thas any Hammer in the World.
BERADLEY & CONPANY,
SYRACUSE, N.Y.

HARTFORD
STEAM : BOILER

Inspection & Insurance
COMPANY.

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

J. B. PIERCE, Sec'y.

mm orer older systems, the following .
variable pressure & more roliable water
*lurpown

reduces (nsuranco risks and
with fire engines, in whole or

pamphlet

STILES & PARI

Hollys Improved Water Works.

ping Plan. with other advan-
1. Secures b{
ply for all
Less cost
4. Less cost for dmly nupply l?‘ the

su
2. Loss cost for construotion. {
or maintenunos

use of Holly's lmpmvml Pumping Muachi

fords the best fire protection in the world lamoly
resioms. 7. l)lnpunn-a
n part, 8 Reduces fire
department uxL maes. For mrurmnuon by descriptive
or othorwise, nddross t

HOLLY SANUFACTUTING 0., Lockport, N, Y.

FOOT PRESSES.
EN PRESS CO., Middletown, Conn.

VALVE REFI NG ‘“A(‘m
ALL Uﬂl'.lts OF GLO ALVES SHOULD HAVE
ON GRISOOM & CO POTTSVILLE, PB NN.

THE TREATME NT OF IRON TO PRE
VENT CORIROSION. By Prof. Barfl. An interosting
puper detalling the theory and practice of oxidizing tho
surface of fran by moeans of suporhentod steam to pros
vont rur-llllf Tho suthor's moethod, which Is heroln do-
seribod, I Justly considorod one of the most valuable
discoveries of tho nge, (un(numd lu BCLENTIFIO AMENL-
TCAN BUPPLEMENT, Nos, 1720 n I‘(. . 'l‘o be had nt
Lhis ofeo, nnd from nll nnwnduulon Price 10 conts ouoli,
or 20 wnl- fortho two.

Lathes, Planers Shapers

Drills, Bolt and Goar Cuttors, Mlmn Mnchl
Machinery, E.GOULD & REEIGLARDT Nosarn try!

MPORTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS. -Buerk's Watch-
man’s Time Detector, capable of socurstoly con-
trolling the motion of 8 watchman or patrolman st the
different stations of his beat. Send for elroular.
J. E. BUERK. P. 0. Box 979, Boston, Mass.
Bewuro of buyum lnlmunnx Detectors.

B’S
Celebrated

Flremﬁ"" lace

Heaters
Mantles, Fumaces, Ran B{)“ ote

Baltimere, Md.; Voundrr. Port 33-
LU posit, MA. l.omsprlnux: rant.
. Best workmanahip. Sewd,

Wood Workmg Machinery,

Such as Woodworth Planing, Tommz. and Grooving
Machines, Daniel's Planers, Richardson's Patent lm-
rmvod Tenon Machines, or(mnﬁ Mmﬂ ng, ud
Re-Saw Machines, l'ls(m‘s Pat. Miter Maochines,
“ood-\\'orklng Machinery generally. M unMnm
WITHERBY, RUGG & RICHARDSON,

2 Salisbu anﬂnr. Mass.
(8hop formerly o«:umed byrﬁ. Bm

] BLISH
Two new, m&’% ancl &Eg'jar Architects,

Bu and others.,
POSTPAID ON BECEIPT OF PRICE.
FOUNDATIONS & FOUNDATION W
| Pile Driving. nuilcﬂua Stones and lAr%c
Diustrations of Foundations, Pler and Wall Conltmo-
tion, .\lmiumn Lgnea (ﬁm'gz;.(:‘ nC:lwroloo.
Stuccos, &o u O
One Vol,, Svo, €l dloth. Price 81.50,

CAMERON'S PLASTBnln‘s MANUAL.
Pricey, Cloth,

12mo, 75 Centw,

%cxx L'S 8 -
mm“géf.;’,"““.. -
tagos, Farm l‘:.l 1l

Carpentry, and
forwarded on recelpt of three 8. stamps
BICKNELL & €O \?R'VOCK. l'ubl hor’&m

SCI’FN’I‘IFIO AMERICAN SUPPLEMEN'P

numbor of tho "('llh"l‘ll‘m A)

ﬁ' -nvmumv-r oun bo lmd ut um oflion 1
:;Iun‘a bo hnd or (:'mn ‘\30@"%'!‘
ors everywicre. 3 l\xi w, NOW York,

HAFTING, PULLEYS, HANGERS, ato.

A &7 DRSNS v Lawia Sireets Now Yoik.

chinery for all purposes.

DEAN’S STEAM PUMP,

Manufactured by

DEAN BROS., INDIANAPOLIS, IND.

Boller Feedors, ¥ire Pumps, Water Works, and Pumplog Mo
Sond [or cataloguu.

tector, with “afety Lock Attachmont
o K

in mbsevlianeous work oan |

ocompote as to QUALITY A\l-l
Price with stosn power manufac-
turing: also Amateurs’ supplios. |

$10 10 81000

Bridgo |

THE TANITE

CO.,
STROUDSBURG.,

PA.

FMFRY WHEELS AND CRINDERS,

A ndrews : Ho) Vinduet, B O,
L t

1AV AL WOL—4

ROCK DRILUNG MACHINES

AIR COMPRESSORS

MANUFACTURED EY
: ¥ BuriaicuRoexDrie Co
SENG FOR PAMPHLET.  FITCHBURG MASS.

SPARE THE CROTON AND SAVE THE CUST.

‘Dnvpn or Tuhe Wells

| furnlshod

y Inrg

Water. WM. D N »lH ‘\ \A IH O : I}v ‘ai-‘::vr:'-\.‘

whocontep! the pats s Amerions DrivenWell.
CoOLU VIBI A BIC Y I.E.
\ practioal road rvmn Ina
by the medioa) pry " na (h‘b ":."-vl
)1. a]‘l.!‘ 1 of outd Fporta, It amg.
1 n-lhn- f IHI- l-'n nwx 'rr
‘,' any lm\ Yy miat » stamp
tor 2 catale uu- mn. price list
and fa

format b

POPre \l ' Co,,
% Sammer Streot, Boston, Mase.

WATCHMAN'S IMPROYED TIME DE-
INHAUSER. 5 e ' '--r:ll rrurul'-r
Il- ware ..{() u\l ,.."n.;r'xr.?,./' ln”. I'(- r‘- Qo

THE FORSTER-FIR

MIN GOLD AND SILVER
AMALGAMATING COMP'Y
of Norristown, Pa., will grant
state rights or licenses on
exsy terma. This system
works up 10 sssay, and re-
covers the mercury rapidly.

N Applyu.!m‘l

Yors,

il

Invested in WNI 6. Stocks mk;
{..nun.- overy month lhuiu ent
Tee expluining overyth
Address BA KTER & CO., ll:mlm. 17 Wnll MON l’

THE DRIVEN WELL.

Town and County vileges for making D
Wells and selling lg?«-nm under the ul-mrl'-;::
American Driven Well Patent, leased by the year
Lo responsible parties, by

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

“The 1876 Injector.”

ple, Purable, and Bduble Requires no specis)
nlvu. Send for
W, sll.l.l:lui & CO., Phila.

CA \'B.l'l‘s, COPYRIGHTS, TRADE
MARKS, ETC.

Messrs. Munn & Co,, in connection with the publica-
tisn of the SciExTIFIC AMERICAX, continue to examine
Improvements, and to act as Solicitors of Patents for
Inventors,

In this line of business they have had oves Tmiery
TrAns' pxreniExcs, and now have unegualed fockiliie
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Cansdxs, and Foreign Countries. Mossrs,
Munn & Co. also attend 10 the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels,
Rolusues, Assignmonts, and Reports on Infriogements
of Patents. All business Intrusted to them is done
with special care and promptuess, on very moderate
terms,

We pend froo of charge, on application, a pamphlet
containing further information ubout Patents und how
to procure them; directions concerning T'rado Marks,
Copyrighta, Dosigus, Patents, Appeals, Relwues, I
fringoments, Assignments, Rejected Canes, Uints on
the Salo of atents, ete,

Foreign Patents.—Wo nlso send, free of charge, n
Synopsis of Foreign I'atent Laws, showing the cost and
meihod of securing patents in all the prinelpal couns
tries of the world, American inventors should bear in
mind that, as a general tule, any tnveution that {s valu.
able to the patentee in this country fa worth equally as
much In England and some other forelgn countries.
Five patonts—embracing Canadian, English, German,
French, and Belgian—will sccare to an fnventor the ex-
clusive monopoly to his discovery among about oxe
HUNDUED AND PIPTY MIuLioNs of the most intelligent
people In the world. The facilitles of business and
steam communication aro such that patents oan be ob=
tuined abroad by our citizens almost as oasily as at
homo. The expense to apply for an English patent Iy
#75; Gorman, §100; French, $100; Belglau, $100; Canas
dinn, $50,

Coples of Patents,—Torsons dealrlog any patent
fesued from 1896 1o November 20, 1867, can bo supplicd
with ofclal copies at reasonablo cost, the price de-

ok | pendlng upon the extent of dnwhp and loogth of
. | apecifications,

Auy patent Issned since November 27, 1807, at which

P | timo the I'atent Ofice commenced pripting the draw-
of lnpudnpoellul.lou.wbohﬂby remlitting to

this office §1.
A copy of lhuhlqummc anued alnce 1500

will be furnished for $1.

When ordering coples, please to remit for the same
o8 above, and stito name of patentoe, titlo of Inven-

tlon, and dute of patont.

A pamphilot, contatning full lroctionn for obtaining
Unitod States patents keut freo, A y bound




