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TOXICOLOGICAL NOTES.

An Italian journal, according to the Lancet, records a case
in which, to achild two yearsof age, the administration of a
grain and a half of santonine was followed by convulsions,
beginning in the face and extending over the whole body,
with dilatation of the pupils, hinderance to respiration, and
urine coloved by the drug., The most efficacious therapeutic
mensure was found to be artificial respiration whenever
paralytic asphyxia threatened. The convulsions continued
for three days, gradually lessening. It is difficult to believe
that the dose of santonine was not, by error, larger than was
intended. The case, however, is instructive in respect to the
therapeutics of santonine poisoning, since further experi-
ments on animals, suggested by it, showed that the most po-
tent means of combating the effects was by artificial respi-
ration, that the convulsive attacks were best treated by in-
halation of ether, and the elimination of the poison furthered
by purgative and abundant drinks.

Instances of poisoning by chlorate of potash are very rare.
In one case on record, seven drachms were taken.at once by
mistake, and caused the death of anadult. Anotherinstance
has just been recorded in Germany. Some of this substance
was being given daily to some children of a physician as a
prophylactic against diphtheria, then epidemic. One day
the children, three in number, obtained the stock of chlorate
and commenced playing *“doctor,” and took altogether be-
tween three and four drachms. The youngest, aged twoand

a half years, began quickly to vomit, and continued to doso
till her death, seven hours later, with symptoms of acute
gastritis and great somnolence. The others recovered. In a
case recently recorded five grain doses of chlorate, continued
for a considerable time, caused almost constant gastritis,

A curious case of tobacco poisoning isrecorded in France.
A woman, by the advice of a midwife, gave to a child aged
eighteen months, suffering from oxyurides, an injection con-
sisting of a decoction of two cigars. Some minutes after-
ward the child began to vomit, and became convulsed. Half
an hour later it was in a state of coma, interrupted now and
then by convulsive movements. The pulse was frequent and
fecble, the extremities cold, respiration irregular, and the
pupils contracted. The symptoms lessened after injections
of warm water, warm baths, and ammonia, and next day the
child was pretty well. The two cigars contained about two
and a half drachms of tobacco.

The Pharmaceutical Journalrecords a casein which a pop-
ular ‘“soothing sirup ” caused the death of an infant. The
child, five months old, was supposed to be teething, and its
mother purchased a bottle of “Mrs, Winslow’s soothing
sirup,” administering ten drops of the nostrum about twice
a day for about three days. On the night of the third day it
died very suddenly from the effects of the medicine. The
coroner said that the effects of ““Mrs. Winslow's soothing
sirup " were those of a narcotic, and that the Plharmaceutical
Journal of 1872 stated that two doses had caused the death of
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a child fifteen months old, with the usual symptoms of nar-
cotic poison, Analysis of this sirup showed that one ounce
of it contained nearly one grain of morphine with other
opium alkaloids. “*It is not surprising,” he adds, *“that it
should prove fatal to infants in small doses.” However, it
is safe to say that this case will prove no warning; and that
mothers will go on just the same, stupefying their infants
with Godfrey’s cordial and ‘* patent medicines,” like the one
above noted; and the practice will cease, perhaps, on the
same day in the dim future in which the housekeeper and the
average servant girl learn that benzioe and kerosene are not
proper substitutes for paper and wood in kindling the kitchen
fire.
THE ENGINES OF THE YACHT ISA.

We illustrate herewith the engines of the yatch Isa, the
property of Mr. H. Andrews, of Newcastle-on-Tyne, and
belonging to the Royal Thames Yacht Club. The engines
and boiler were built by Messrs. Douglas & Grant, engi-
neers, Kirkcaldy, to the specification of Mr. alex. Taylor,
Newcastle.

The Isa is a well modeled twin screw yacht, with clipper
bow and elliptic stern, 118 feet 8 inches length of keel, 18
feet 9 inches extreme breadth, 10 feet 5 inches depth mould-
ed, and 10 feet depth of hold; flush decked, and rigged as
a two-masted yacht, her yacht tonnage being 248 tons.

The engines are three cylinder compound, the cylinders

THE THREE-CYLINDER COMPOUND ENGINES OF THE YACHT ISA
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THE WORLD'S FAIR OF 1888 AT NEW YORK

That the hundredth anniversary of the ack
of the Independence of the American «‘ullillll'!lh’lhomh
country in 1788, will be signalized by & grand world's falr
in this city, may be necepted as mornlly cortain.

The occasion will be one demanding especial recognition
{and in this industrinl age there §s no way by which the
| great events of a nation’s history may be celebrated 50 up.
propriately or o profitably as by a national or internationsl
Ir_\hihilinn of the arts and sclences.  From idle pageantry
|and noise and mock engagemonts st arms, national celebirg.
tions have risen 1o the higher lovel of useful exhibitions of
industrinl nchievements, progress in the higher walks of oyl
Hzution, nationnl resources, and the thousand indocements
which commerce offers for the closer interweaving of nations
in the arts of peace and mutual helpfulness

Neither the educational nor the industrial nor the com.
mercial benefits which flow from such exhibitions need be
argued now. That lesson wos sufficiently learned three
years ago, and the coming census will show that Philadel
phia alone has reaped a sufficient harvest from the Centen.
nial Exhibition to more than repay the cost of it, had the
burden fallen upon that city alone.  And not only Philadel.
phia, but the whole country, even to the smallest hamlet or
farmhouse or wayside workshop, however remote from the
great centers of trade or manufacture, is to-day enjoying a
real and growing prosperity, in which may be traced the in:
fluence of that exhibition, either in creating new industries
and finding new markets, or in improving, stimulating, and
widening the old. And whatever good was sccomplished
in 1876 will be casily confirmed and surpassed by the exhibi-
tion of 1883, The former demonstrated not merely the
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profitableness, but the possibility of a successful world's

fair on this continent; and not only will our own people

NEW YORK, SATURDAY, APRIL 19, 1879,

take a more lively interest in the next one, but millions of
our American neighbors, who were but feebly represented,
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are one inch thick with double butt straps, treble riveted; |
the boiler was proved by hydraulic pressure to 260 1b, perl
square inch, and with steam to 150 Ib. The working press-
ure is 120 Ib, The accompanying diagrams were taken dur-
ing a run out to sea, the speed of the yacht being about 12
knots.—Engineering. -

The Saez Canal. ll.

Mr. Farman, United States consul-general at Cairo, Egypt, l

furnishies the Department of State with an interesting article | |
on the Suez Canal. His facts are derived from nuumnlc
sources, A few of them are selected of remarkable intemt.
The entire cost of the canal was 472,921 799 francs, or §92,-
273,907, The stock of the company consists of 400000
shares, at 500 francs each. These shares have sold as low |
s 100 francs each. At the opening of the canal they had |
advanced to only 300 francs. They are now quoted at 717

l

ment paid sbout 568 francs. The number of shares bonght, s
in 1875, by Lord Beaconsfield at this price was 176,602, 'rxns;
great purchase, aside from its political and commercial |
advantages, thus affords  clear profit of 25,000,000 francs
at present prices. The balance of the stock is beld by a
large oumber of persous, mostly in France. The revenues |
of the canal have increased from 5,000,000 francs in 1870to
over 80,000,000 francs in 1877. The expenses, including
interest, sinking fund, and lands, have been o little over 17,
000,000 francs per year. While the revenues steadily increase,
the expenses are decreasing or stationary. Deducting the
amount paid for interest and the sinking fund, the actual
expenses are about 5,000,000 francs annually, The cost of
cleaning the eanal and its secessories is only about 2,000,000
francs per annum. The small comparative cost of main-
taining the canal ariscs from the fact that there are no locks |
or lateral embankments to be broken. Excopt the ordinary
cleaning, thers is littlo 10 be done.  Vessols drawing twenty-
five feet of water or less pass through the canal,  The saving
of distance to the British ships going to India is nearly 5,000
miles. Two thirds of all the vessels passing through the
canal carry the English flag.

Monsiear Ferdinand Lesseps, who has been at the head of
the enterprise since its beginning in 1854, expresses the
opinion that the Panama canal must be constructed without
locks to be successful or remuncrative, ‘

nrnwl' BOILER u‘rwmn

In our last issue we gave sn illustration and description
of this simple apparatus. The address of Mr. F. C. Mathows,
given at the close of the article, is incorrect. It should be
397 and 339 Canal street, New York.
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the rising tide of what promises to be a period of national
prosperity such as the world has never yet seen. The project-

in raw material,so promising as markets for our manufactured
goods, took no part at the Centennisl. In organizing the
exhibition of 1883, no such obstacles and deficiencies will be
encountered. Our productive industries, and those of all
the rest of the world, now know for a certainty that repre-
sentation will pay, and that a failure to be represented will
be the reverse of profitable. This will make it possible to
secure at once s wider range and a higher grade of ex-
hibits. And the experience gained at should
secure also a more critical and judicious selection and ar-
rangement of materials,

It may be said m-luh(wmtonpatwmmds
spite its shortcomings, so admirably done at Philadelphia.
A | True, but not too soon to hold another exhibition which,
without repeating what was done in 1876, shall supplement,
extend, and crown the work begun there for securing the
supremacy of our country in the development of the peace-
ful arts and sciences, To represent simply the progress of
the world between 1876 and 1888, excluding everything ex-
hibited at Philadelphia which cannot show an improvement
upon what was shown there, will suffice to make the coming
exhibition as wide in scope, as rich in material, and even
more valuable and instructive as an exhibition than the Cen-
tennial Exhibition was. mmmummw
hibitors, there and since, at Mwmmpdmw
f | rivals to send the best they have,
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mﬁdlh of the first year every student (except the
mn) chooses some department under the ad-

pﬁﬁm&—thth, for two and a balf years, Students Who
solect chemistry, work in the laboratory; the civil engineers,
at fleld work or problems in construction; those who select
dmvlng. in the drawing room; and physics, in the physical
Iaboratory. The mechanical section practice in the work-
shop from the beginning of the apprentice half year, and
tholr practico extends over the whole course of three and a
half years,

We should be glad to see a similar institution in cvery
American town,

-~

THE BALTIMORE WATER WORKS,

Wehavegiven in previous numbers details of the Baltimore
water works and the great seven mile tunnel now being bored
through solid rock to increase the supply of water, but for
the benefit of such of our readers who have not seen the arti-
ing found its water supply insuflicient, isnow engaged in con.
structing an immense addition to their water works, consist-
ing of a storage lake to be known as Loch Raven, about 5
miles long, and from 500 to 1,000 feet wide, with an average
dopth of 20 feet; an immense dam at the lower end of this
reservoir, to raise the water to a proper level; a tunnel 7
miles long, to carry the water to a receiving reservoir, to be
known as Lake Montebello; a drainage tunnel, 9 feet in di-
ameter and 2,870 feet long, to divert from the reservoir the
impure water of Tiffany’s run and the surface drainage; and
Clifton tunnel, 12 feet in diameter and 2,975 feet long, to
connect Luke Montebello with a series of six lines of 40-inch
cast iron pipes, which carry the water to the city limits to
connect with the city mains.

To the politeness of Mr. R. K. Martin, the Chief Engineer
of the Water Department in charge of the work, we are in-
debted for further particulars of the progress of the work up
to March 1.

SRS

LOCH RAVEN.

The work done on this division since our last account con-
sists principally in constructing bridges to span the ten
streams emptying into the lake and crossing the road sur-
rounding it, and in excavating the margins of the lake to
give it the necessary depth.  Of the bridges, four have been
built during the past year of white marble in the most sub-
stuntinl munner, which are quite ornamental in appearance,
and unother one was commenced in November.
portion of the excavations of the margins are now completed,
but little remaining to bedone in order to have the lake ready
to receive the water backed up by the dam when finished.

THE DAM

consists of a mass of masonry 34 feet high at its decpest part,
nearly 500 feet long, and 65 feet thick at its base, backed by
165 fee‘t of puddle clay, gravel, and riprapping.
was divided in two parts; the bed of the stream having been
diverted to one side, the eastern half of the dam was then be-
gun and is now finished. The course of the stream has again
been diverted, this time through a gap in the masonry of the
dam, by means of a coffer dam, and the former bed is now
being excavated for the foundations of the western portion
of the dam and the gate house at the entrance to

THE TUNNEL.

This Immense work, the longest tunnel on the continent,
has made great progress during the past year, several of the
hendings having met, and there remained on the 1st of March
only 8,021 feet (or nbout one ¢leventh of the entire length) to
be driven, when the tunnel will be pierced from end to end,
which it isbelieved will be done by next autumn, In six di-
visions out of the sixteen into which the tunnel is divided by
the shafts, the headings have met, and there are several
others where they soon will meet, The greatest difficulty
nppears to be between shafts 1 and 2, where the tunnel runs
through limestone rock, through the fissures of which the
water from o stream called Mine Run enters the tunnel in
lurge quantities, and has driven the workmen out of the tun-
nel several times,  There remained on March 1st, 1,200 feet
of this portion of the tunnel to be driven, which is about
threo times s much a8 in the most backward of the remain-
ing divisions, The total expenditure on the tunnel to March
1 hus been $1,141,624.60.  The next scetion of the work 1s

LAKE MONTEBELLO,

on which good progress has been made. The filling in of
the bottom of the luke hos been completed, and the embank
ments ab the costern and western ends of the lake are advane-

ing toward ¢ompletion,  The gate house is finished to within
n few feot of the top of the embankment or road surrounding
the luke,
THE CLIFION TUNNEL

wis completed and arched up during the past year, This
tunnel, being driven through soft material of the very worst
kind for tunneling, gave the engineers and wmlym-l:;r con-
siderable trouble, and much praise is due them for the suc-
coastul manner in which the work was prosecuted to its final
completion.  This tunnel for its whole length had to be lned
with brickwork, but the main tunnel was mostly through
solld rock, requiring arching only in places,

From this it will be seen that the new water works are he.

fng pushed rapldly toward completion.  'When finished they

The greater | brains, and produced something that everybody needed—for | | sented to the Pennsylvania Musenm and School of Industrial

This work |

Srientific Awerican,

170 feet sbove mean tide,

of this great work may consult No, 19, vol, 36, of the Borex-

with a profile of the seven mile tunnel,
y -——-————4“-* S

AN EXAMPLE FOR YOUNG INVENTORS,

The remark of the English bullder, Mr, Frederick Smith
(SceNTIFIe  AMERICAN, March 20, puge 202), that every-
thing about the American thumb Inteh *“ proves that brains
were used when it was designed and made,” ealls out from
an old friend of the inventorthe following uccountof the eir-
cumstances under which the invention was made, Our cor-
respondent gives the story in the words of the inventor, Mr.
Blake. After telling how his previous business—the manu-
facture of tooth brushes—had proved unprofitable, Mr,
Blake said:

“I found it was necessary to invent something, Going to
the city of New Haven I went into a hardware store and

it, took it home, and in a short time made the present Iateh.
In the first year I sold 80,000 dozen.”

The Blake latch was patented about 1830, Our correspon-
dent says that the last Norfolk latchies he saw were being
worked up in a rolling will at Philadelphia in 1845, Our
correspondent adds:

“That in 1870, nearly 50 years after the American latch
was patented, it should be considered o wonder by the intel-
ligent Englishman, is perfectly marvelous. That the Bluke
latch has never been improved by the active American, proves
that Mr. Smith is correct when he says brains were used in
its design and construction, Having been 38 years in the
retail hardware trade, 1 know whercof 1 speak, and that Mr,
Smith has not overdrawn the picture, nor has he told one

matter would be even more astonishing. ™
Qur young readers will readily understand why we have

work in the shrewdest possible way to find out where inven.
tion was needed. Given something of general utility badly
made, his problem was comparatively simple. He used his

his work so well that he need have no fear of rivals.

Their inventors, like Mr. Blake, believed it would pay to in-

should still be using the Norfolk latch in its pristine clamsy
ugliness,

With heavy patent fees and the systematic discouragement
of small inventions—amendments(!) which short-sighted poli
ticians would like to impose upon our patent system—not
only the thumb lntch order of invention, but much that ranks
above it, would be wiped out, Not even the Senator from
Minnesota or the attorney of the Western Rallway Associa-
tion would dare assert that such a result would prove ad-
vantageous to the country, however hard they may covertly
work for its realization.

GOOD TIMES FOR AMERICAN FARMERS,

A citizen of Carrollton, Mo., sends to the Evening Post
the following compnrison of the prices of staple articles in
that part of the country, as they nre now, ns they were before
the war, and again at the hoight of * flush " times:

WHAT WESTERN FARMENS HBRLIL,

s 1860, 1570, 1870,
Com, por bbl....ooiviiae wus pausa’s vea 1,00 0 R
Whont, per bush, . asesns a8 ' ™ ’:.In "g
Beef, por ewt ... A.60 .60
Pork. or oWt. .. iaas 490 4.0
Wool, per db ., ..., an =
Butter, per Ih. . 20 10
g, por dox 20 8
Boans lnrhunh ..... 1.7 108
Dry tldes, per it 16 10
Groen hldm, porlb.. 7 by
$10.8  $10.904
PIOWN, OO+« nesdinna shudaninwie
Wagons, each ‘!ﬂ.l'g .ﬁ')'g
Spades, cach,, 1.0 1.0
Axes, each 1.4 ]
Salt, per bbi_ 878 5
( nﬂ\(‘ p(rlb % w .ﬂ
Sugar, per 1b . .o " 10
!loﬁu per p‘I:d" w 40
ulico, per yand...,... .
Jeans, per yard | P g '}g ﬂ')“
$110.00  SusM L A

From these figures it appears that the purchasing power of

furm products is now nearly double what It wae before the

asked the salesman to show me the worst mude article of gen- |

eral use. He at once handed me a Norfolk latch. I bought ! bringing the (cane) juice in contact with milk of lime is based

half the truth. If he would take up the pudlock branch, the |

will give Baltimore, it is believed, in addition to its present l war, and considerably greater than it was in the flush times
supply, 150,000,000 gallons of water per day, with a head of | of 1873,

For this the farmers are chicfly indebted to the de
velopment and perfection of the manufacturing industries of

Those of our readers who wonld like to sco fuller details | the country—especially the West; a development traceable

mainly to the patent system, sinee the manufactures of the

:
TIF10 AMERICAN, and No. 135 of the SuprLesext, where o | West arc almost exclusively based on recently patented in-
sketeh of the old Baltimore water works is given, together | ventions,
with a full deseription of the works now under way, together | Congress and elsowhere have the effrontery to declare that

Yet in spite of evidence like this, demagogues in

the patent system should bo emasculated (and the progress of
manufacturing interests arrested) for the benefit of the farm-
ers who arc oppressed and devoured by ' patent monopo-
lical"
A POSSIBLE IMPROVEMENT IN SUGAR MAKING,
A correspondent suggests the following method for secur-

| ing a portion of the sugar lost in the usnal treatment of sugar

Whether the process would prove economical on a
It might pay, however,

cane,
large scale is by no means certain.
to give it a trial,

“ Comminute the bagasse as it leaves the mill (by slicing,
cutting, or tearing), and drop the mass immediately into milk
of lime; leach out with steam of about two atmospheres.
Decompose the solution of sucrate of lime with carbonie acid
gas, let settle, and decant, evaporate, ete. My reason for

on the fact that even os little ay one balf per cent of lime pre-
vents the conversion of cane sugar into invert sugar, ete.”
—_— et re—  —— —
ART AS AN AID TO INDUSTRY.

A mechanic working in the blacksmiths' ghop of the
Phanix Iron Company, at Phanixville, Pa,, visited the Penn-
sylvania Museum and Bchool of Industrial Arts in Memorial
Hall, and took a fancy to the quaint and beautiful work in
wrought iron there exhibited—vines, flowers, tendrils, and
leaves, wrought by hand on the anvil by the skilled smiths of
foreign lands. He not only admired them, but saw in that

| sort of work the opening of a profitable industry. Soat night,

in his own house, at a forge improvised for the occasion, he
and his brother worked out desigus in forged iron—oak leaves,
acorns, and the like. Having finished his work, he took
specimens to the trustees of the museum, told what he could
do, and borrowed models for the continuance of his work.

called this an example for young inventors. To use s com-  There is already a considerable demand for such ornamental
mon phrase, Mr. Blake wanted to make some money. Yan- l lron work in the decoration of buildings, and it is safe to
kee-like, he decided that the surest course open to him was | predict for the new industry and its originators s successful
to invent something. Even more Yankeelike, be went to | and profitable development.

——l O D e
A Valuable Mineral and Motallurgical Collection.
The American Institute of Mining Engineers lately pre-

| thumb latches were in every house in those days; and he did | | Art the large collection of metals and minerals obtained from

foreign nations and from numerous States in this country

Baut this is not the only lesson that may be drawn from this at the Centeonial Exhibition. Some idea of the worth
simple invention. Our article might as appropriately be of the collection may be gathered from the statement of
headed “ An Example for Statesmen.” The Blake thumb William W. Justice, the managing director, who says that
latch is a type of countless Yankee notions, which in the ag- it ““could not be duplicated to-day for §100,000, and is of in-

gregate have swelled enormously the conveniences of Ameri- | | estimable value to the mining and manufacturing interests
| can households and the materials of American industry. ochnnsylvama.

In this collection not ouly Pennsylvania and other States

vent something. However smallin itself, any invention they | are represented, but also Germany, Sweden, Russis, Spain,
might make could be patented and protected as property. | Austria, Portugal, Italy, Belgium, England, \'nc(oria. South
The fee was small, and the protection fairly good. The hum- Anstmlm Tasmania, Queensland, Canada, N
blest and poorest was encouraged to invent; and we sce the ’i’ew Zealand, Brazil, and Mexico. Those who studied these
results everywhere. Under a patent law like England's, we ' sdmirable collections in 1876 will appreciate their importance

Nova Scotia,

to the students of the institution which has become their
possessor

The Cincinnat! ¥Industrial Exposition,

Cinciunnati is making great preparations for an exhibition
of the industrial and fine arts next fall. Two large wings
are to be added to the Springer Music Hall for the purpose
of the exhibition, making the building four hundred feet
square. The grounds for the extra buildings bave been
donated by the city, and already nbout §1,000,000 kave been
contributed to insure the success of the enterprise. The
loans already secured for the fine art department promise to
make the exhibition equal, If not superior, to anything of
the sort thus far held in this country,

—

A Soall that Would not Starve.

An Egyptian desert snail was recelved at the British Mu-
seum on March 25, 1846, The anlmal was not known to be
alive, a8 it had withdrawn Into its shell, und the specimen was
accordingly gummed, mouth downwurd, on to a tablet, duly
Inbeled nnd dated, and loft to It fute.  Instead of starving,
this contented gasteropod simply went to sleep in a quiet
way, and nover woke up again for four years, The tablet
was then placed in tepid water and the shell loosened, when
the dormant soail suddonly resuscitated  himself, began
walking about the basio, and finally sat for his porteait,
which may be seen of life-slze In Mr, Woodward's ©* Manual
of the Mollusca,” Now, during those four years the snail
bad never caton a mouthful of any food, yet be was quite ks
well and flourishing at the end of the m-bﬂtﬂ

at its beginning, g

A Long Lived Mrowery,
One of mmmmum wo
near Pilsen, in Augtein. It was
had granted to it & prosoriptive
“white " beers,  The fve hund
tablishment of this brewery was |

=




SRR

NEW YORK ACADEMY OF SCIENCES,
A meeting of the New York Academy of Sciences was held
Monday, March 24th, at the Stevens Institute of Technology,
Hoboken.

A NEW ORONE GENERATOR.

Prof. Albert R. Leeds exhibited his new form of ozone
generator, by the aid of which he has been cnabled to over
come the difficulty hitherto experienced by investigators of
‘preparing ozone in sufficiently large quantities for experi-
mental purposes. Formerly sticks of phosphorus were placed
in contact with mofst air in large glass balloons or carboys;
and so great was the uncertainty of the process that some-

times after the lapse of several hours the operator had

scarcely enough ozone to show its properties.

In the new ozonator the phosphorus used is first melted un-
der water in & watch glass, and when cool it is placed with
jts convex surface upward on a perforated lead tray provided
with slotg, so that it may be easily introduced in a bell jar
and brought to rest upon short glass rods attached to the jar
a little above the rim. A bell glass thus furnished with five
orsix phosphorus cakes is then plunged into a glass jar con-
taining a solution of 25 grammes bichromate of potash in 1250

¢.c. water acidulated with 150 c.c. sulphuric acid, so that the | more, at the point of demagnetization at which the nail drops f
convex surface of the phosphorus, kept clean by the energetic | (if properly arranged to show the experiment), there is no |

action of the solution, remains exposed and ozonizes the air
in the jar. Itis advantageous to use the phosphorus in this
form, because of the rapid consumption of sticks and the
consequent danger of inflammation.

A series of careful experiments has revealed the fact that
the temperature is a potent factor in the generation of ozone,
Below 6° C. no ozone is given off; as the temperature rises
the evolution of gas increases up to 24, and from that point
on it again rapidly diminishes, In consequence of this, Prof.
Leeds finds it advantageous to place the jar in a copper
water bath, und to provide it with a thermometer, so that the
apparatus may be maintained at the maximum temperature,
When two jars are used in conjunction, the amount of ozone
obtained is 25 per cont greater than from one alone, and with
three the increase is but slight,

Scientific American.

Corvespondence,

Gary’s Nall Experimont,
To the Editor of the Scientific American :

In an article on page 208 of the SOMNTIFIO AMERIOAN, of
April 5th, the writer claims that the explanation of the nail
experiment given in my letter, published March 22d, is es-
sentially the same as that contained on page 144, issue of
March élh. namely, that the nail falls to the ground by reason
of the superior force of gravitation while leaving the sheet
iron for the magnet. 1 am, however, unable to discover in
what respect these explanations are similar.

In the article on page 144, March 8th, no mention is made
| of change of polarity or demaguetization of the nail upon
| approaching the magnet; but, instead thereof, the explana-
| tion implies clearly that the nail is siniply drawn away from

the sheet iron, but before reaching the magnet the stronger
force of gravitation brings it to the gronnd.
| The actual fact is that the nail does not leave the sheet iron,
“hoeause, by reason of its approach to the attracting pole, it
tends to fly to it,” but because it becomes demagnetized, or
so nearly so as to allow gravitation to control it. Further-

tendency to fly to the magnet, and the magnet has no attrac-
| tion for it.

Figs. 1, 2, and 8 will serve (o show the three positions of
the nail to illustrate this theory,

In Fig. 1 we assume that the nail derives its polarity
principally from the arma-
ture; its north pole being
at the greatest distance
from the north pole of the
magnet, and its south pole
inclining slightly toward
the north pole of the mag-
net.  Fig. 2 represents the

1]
I’zy. L
armature nearer the mag-
net, and the nail just ready

N

A great point of difficulty in the construction of ozone ap-
paratus is in connecting the parts. Where rigid connections
are allowable they may be made by the use of paraffine, and
all corks through which glass tubes pass must be coated with
it. Ruobber is almost instantly destroyed. Fortunately Mr.
Day, of New York, has succeeded in making a species of
Ekerite, suitable for flexible connections. Tubes made of this
material have now been in use for several weeks without
showing the slightest signs of deterioration,

Mr. Peter Cooper, who was present at the meeting, sug-
gested that the substance might perhaps prove useful as a
substitute for rubber gas tubing, which is soon attacked by
conl gas and becomes offensive.

A SEW MEASURE OF ACTINISM.
It has been maintained by Schoenbein and others that per-

fectly pure sulphuric and nitric acids containing no trace
of nitrous acid would not produce any change in iodide of

starch. Prof. Leeds stated that he had been unable eitherto |

obtain acids so pure or to make them himself, but that his
fodide of starch solutions were invariably affected by them.
Upon reasoning on the circumstance, it struck him that
fodides might be decomposed by light in the presence of
acids, a supposition which afterward proved true; and he
based upon it & method for measuring the relative actinic ef-
fects of different Kinds of light. Upon exposing such solu-
tions for the same length of time to the sun’s mys, to the
electric light, and to & magnesium light, and then comparing
the results in a color comparator, described in a previous
communication, he was surprised to find that the electrie
light had produced over three times as much chemical effect
as sunlight, while the action of the magnesium light was but
a very small fraction of it.

THE ELONGATION OF METALLIC RODS BY HEAT.

The Academy then adjourned to the physical laboratory of
the Institute, where Prof. Alfred M. Mayer exhibited his
apparatas for messuring the variations of length in metal
bars at different temperntures,  This apparatus has been so

to drop on account of demagnetization by baving had its
north pole brought nearer to the north pole of the stronger
magnet, and its south pole carried further away, the tendency

end to the magnet.
At this point the nail hangs free foran instant, with no in
clination of its lower end
cither toward or from the -
magnet, and then drops —— W=
directly to the ground.
In Fig. 8 the armature [
is represented as still near- l.l
er the magnet. The upper -
end of the pail will now Iyz
show a slight south polar-
ity derived from the north
( pole of the magmuet in cxcess of the north polarity influenced
by the armature, which fact is proven by the inclination
outward of its lower end, which has become the north pole.
This excess of magunetism derived from the magnet enables
the nail to adhere (although very weakly) to the sheet iron
armature, notwithstanding similarity of poles. Strictly speak-
ing, the polarity of the ar-
mature is north to the
nail at the point of con-
tact, while it still remains
south to the magoet, its
relations with the magnet
not having been changed,
except as regards strength
of maguetism acquired.
Mr. Gary, in his letter
to the ScieNTIFIC AMERICAN, published April 5th, page 209,
says in referring to my letter on page 177, of March 22d:
| “Does pot the writer know that when & nail is in contact
with an induced magnet, or any other magnet, it has the
same polarity and is a part of the samet”
I will reply to this question by nsking Mr. Gary if he does

| being to a reversed polarity from the proximity of its upper

well described in the Boexrivic Asznicas (Dec, Sth, 1877) | *° know that a piece of soft iron cannot be attracted by a
that only & brief reference to it will be necessary In this magnet without becoming itself n magoet, with a certain po-
place. Finding that previous experiments in this direction | larity, which polarity will remain the same whether in con-
were vitisted by the fact that the heat or cold applied | Ct OF DOt?

to the metal bars 10 be measured at the same time affected T Ui8 fact also proves the nonexistence of a * neutral
the measuring apparatus, Prof. Mayer conceived the jdes line,” for, if such did exist, there could be no attraction on
of separating the two parts, 8o that his bar could be brought that line, and the armature in approaching the magnet would
1o the required temperature and could then be measured with | 1% it® magnetism and drop back. This not being the case,
extreme rapidity. Great sccuracy of measurement is ren. | ''CT® I8 10 ‘“neutral line.” G. F. Mouuxexs,

[APrIL 19, 1879,

His armature Is of soft iron. He places it acroms the poles
of the stationary magnet, and much nearer this y)
|rocking magnet, The armature is magnetized Inductively
| by the stationary magnet, and, of course, its polarity iy
site that of the magnet that influences it. And a8 his ywq
permanent magnets had their opposite poles exposed to sach
other, it now follows that the rocking magnet Is exposed 1o
the influence of the armature, whose polarity is like its own, -
Hence the action is repulsive instead of attractive.

Therefore, if he could get power enough to move his arma.

ture up and down, his machine would be a perpetual motion

‘undoubtedly, But to do this he must cut the magnetic
lines of force of his stationary magnet, and the power re-
quired to do this is exactly proportional to the strength of
those lines of that magnet, and therefore he never can pro-
duce any result, except toimpoverish himself and those capi-
| talists who believe in him.

Had Gary shown less contempt for scientific men, some
one of them might have told him that with a pockel com-
pass he could have demonstrated the fallacy of his ** neutral
line ™ in three minutes, and saved himself and others a world

| of expense and trouble. O. H. Haskmxs,

The Circle Squared.
To the Editor of the Scientific American :

Given any circle, A B C D, to find a square that shall be In
area equal to it. Let the horizontsl line, A F, be tangent
|to the circle at A. Revolve the circle on its circumference
| until the point, A, touches the line again at F. Then will
|A F be exactly equal to the circumference of the circle.
'Bisect A Fin G. Draw the perpendicular F H = the radius,
yor 1¢ the diameter, A C, and complete the rectangle G F
| H I, which will be exactly equal to the area of the circle =
1¢ the circumference X 14 the diameter.

P

.
»
.
.

y q

1 g

Now produce G F to L, making F L = F H; bisect G L in

| M; with M asa center and radius M G, describe a semicirole,

and produce HF to N. F N will be a mean proportional

between G Fand F Lor FH. On F N describe the square

F N P Q, which will be exactly equal in area to the given

circle, A BCD. Q EB.D.
Philadelphia, Pa., March 17, 1879.

A Warning to Western Farmers,

The Colorado Farmer counsels the agriculturists of his
State to stick to their farms, and not be induced to leave
their comfortable homes for the mining regions, where so
much discomfort and uncertaioty are in store for them.

We are told, says the editor, that farmers are quitting
their farms or are letting their fields lie idle to rush to Lead-
ville, or to haul freight from the railroad termini to the min-
ing camps,

We have not a word of fault to find with them for striv-
ing to earn money, for all know how bravely they have
struggled through two years of the locust plague, and two
years of very low prices.  But at this time to abandon their
farms or fields to weeds and idleness, is cuicidal.

There are pouring into Colorado 500 people every day,
and this number will be increased twofold in less than a
month, and will be kept up well into the summer. At least
50,000 will be added to the population of the State. These
people must be fed, and the bread and meat to feed them
should be supplied by our farmers. To do so will lake
much more breadstuffs and feed than all our farmers can,
under the most favorable circumstances, supply. Raise as
much as you may, it will all bring a fair price, even if Kan-
sas and other Western States rsise as large a crop as last
year, which we do not expect them to do.

More money can be made this summer on Colorado farms
than has been In any one year for the past six, and it is the
hieight of folly to quit a certainty for the very, very uncer-
tainty of mining.

Farmers of Colorado, stick to your farms; don't let the
ignia fatuus of mining camps lead you from the solid ground
of your farms to the bogs and quagmires that are in and
through and all around the camps and cities that are created
by the excited crowd In the rush and struggle for wealth
that is got by accident or luck.

dered possible by the use of Saxton's reflecting comparator,
described at length in the BOEXTIPFIO AMERIOAN SurrLe-
MEST, No. 96, Nov. 3, 1877.
MEASURIXG THE EFFICIENCY OF ELEOTRIO LIGIT
MACIHINES,

Prof. Henry Morton then exbibited the appurntugin use gt
the Btevens Instituto for measuring the effciency of machines
designed for generating poworfal currents for the production
of the electric light.  The hour for adjournment having nr-
rived, no detafled description was given.

0. F. K.

AMERIOAN InoN ¥or Omixa.—A shipment of 200 tons of
Ameriean fron was lately made by the Thomas Iron Co.
to filll an order from China. This is sald to be the first
American iron ever sent to that market.

Boston, March 20th, 1879,
—_—— —ecere—
Gary’s Neutral Line,

To the Editor of the Sotentific American ;

Referring to the latest ** perpetunl “—Gury's motor—I was
| much pleased with your editorinls thereon, 1 noticed also
In your lust issue a correspondent’s remarks regarding the
nail whieh drops when appronched to one of the magnets.

But there Is one point in Gary's fallacy that you have not
fully explained. T refor to his socalled ** noutral Une.” I
think the following explaing this feature:

Referring to the sketch of the two permanent magnets—one
stationary, the other rocking on conters—he clalms that he
arrests the attraction of the two magnets for each other by
Interposing the armature of soft fron bhotween them on the
“neutral line.” He does cut off tho attraction, nnd in this
way:

Conl at its Lowest.

The rogular monthly coal sale of the Delaware, Lack:
awanna, and Western Company, in New York, for March,
was largely attended, and the 100,000 tons effered were well
distributed, tn small lots, at an average reduction of 8
cents por ton from last month's prices, and an ayerage
tion of & cents per ton from the prices obtained
Delawaro and Hudson Canal Company’s sale on th
The quantities sold and the prices realized /
Five thousand tons of steamer at §3 171¢,
lnst month of 714 cents por ton; 20,000 to
to $2 1744, n decline of 7 cents per ton, &
$2 20 to $3 1714, n decline of 9% cents per t
of stove at §2 65 to §2 50, a dechne of 18:
10,000 tons of chestnut at §2 321 to §2
conta per ton. This Is the lowest price
stove coul.
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The accompanying engraving represents a large sized
steam pump, such as is generally used in distilleries, blast
furnaces, rolling mills, and extensive manufacturing concerns
requiring a copious supply of water. They are made by Dean
Brothers, of Indianapolis, Ind., in several sizes, with steam cy-
linders from three inches to thirty-four inches diameter, and
pump cylinders from two inches to twenty inches dinmeter.
The crank shaft is supported by a frame which
joins the steam and pump cylinders, and the
fly-wheel and rotating purts are balanced so as
to run rapidly without shaking. The steam
cylinder is provided with a simple, flat, three-
port slide valve, which is worked directly by
an eccentric on the crank shaft, as in the or-
dinary slide valve engine. The pump has
ample water passages and large valve area,
which prevents thumping when run at a high
speed. The piston rods are made of steel, and
the valve seats of gun metal, and both steam
and water cylinders are fitted with adjustable
packing. All of the parts are made inter-
changeable, so that any piece can be replaced
without especial fitting.

We are informed that these pumps are
made jn the most careful manner, and no ex-
pense is spared to make them perfect in work-
manship. The piston rod of the steam cylin-
der and pump are rigidly connected together
by the link, which holds them as one piece,
ss that the power of the steam cylinder is im-
parted directly to the pump, while the crank,
which plays on the slot of the link, governs
the motion of the pistons, causing them and
the other reciprocating parts of the pump to
be stopped and reversed gradually, and not
by sudden jerks, and also reversed with great
exactness at the proper place, so as to obviate
much clearance in the steam cylinder. It is
evident that the pump cannot make the
slightest variation in the length of the stroke.
The crank motion approaches very near to
the theoretically correct motion that should
be imparted to a pump piston, namely, a uniformly accele-
rative motion from the beginning to the center of the stroke,
and a uniformly retard motion from center to the end of
stroke. The crank should be adopted in the construction
of all pumps where regularity of flow is required.

Steam pumps of this style are made for feeding boilers
and for special purposes, such as brewery air pumps, am-
monia pumps for ice machines, combined air pumps and con-
densers; they are also manufactured for water works, single
and duplex condensing and non-condensing.

We name below a few places that are using Dean’s du-
plex engines for water works purposes. The engines fur-
nish the entire water supply for fire, do-
mestic, and manufacturing purposes,
having & capacity in millions of gal-
lons per day of 24 hours, as follows:

Union Qity, Ind., 1; Brazil, Ind., 1;
Attica, Ind., ¢; Marion, Ind,, 11§;
Michigan Oity State Prison, Ind., 1¢;
Indianapolis Stock Yurds, 1; Charles-
ton, Ill., 1; Peoria, 111, 214 and one of
4; Alton, 111, 2; Nashville, Tenn., two
of 5; Indinna Hospital for Insane, 1.

| A -
RECENT MECHANICAL INVENTIONS,

A machine for nailing the irons upon
trunks and packing boxes, which
punches the holes in the irons, drives
the nails, and clinches them, has been
patented by Mr, Robert M. Bidelman,
of Adrlan, Mich, The machine will
work on boxes or trunks of any size

or shape.

Mr. George 8. Darling, of Chicago,
111, has patented several important im-
provements in sewing machines which
rolate to the shuttle and shuttle earrier,
the take-up, tension check, and shuttle
motion, The patent Is assigned to the
Wilson Sewing Machine Compuny, und
the fmproved machine was recently il-
lustrated and described in this journul.

An improved garden roller, in which
the handle-counterpoising weights are
formed in circulur plates, which slso
serve as ornnmental heads for the roller
und ns dirt protectors, has been patent-

consists of asmull case containing alarm mechanism which
is set off by cords connected with the doors or windows,

A novel rowlng apparatus has been patented by Mr. G. H.
Felt, of Brooklyn, Mich. The object of the invention is to en-
able the rower to sit facing the bow of the boat instead of the
stern, while the motions are the same as in ordinary rowing.

Messrs. Benjamin A. Dobson and James Macqueen, of
Bolton, England, have patented an improvement in spio.

DEAN BROTHERS' STEAM PUMP.

ning and doubling machinery. The invention consists in
a combination of devices for controlling the rising of the
copping-faller after the yarn is wound on the cop, to pre-
vent snarling or cutting.

BRICK MAXING BY MACHINERY.

The day of old-fashioned hand-made brick is fast passing
away, and in this, as in many other industries, machine
work is taking the place of hand work. The introduction
of machinery for making brick has been attended with the
opposition that usually accompanies an innovation on hand
work; but graduslly, as the machines have become more and

or front bricks, as ordinarily practiced, it has been prac-
tically impossible to supply an equal amount of clay to
vuch of the mould boxes. This results in Inequality in size
and density in the bricks. When but one pressure is im-
parted to the clay, as in previous methods of manufacture,
the bricks are often defective insstrength, especially at the
corners und edges, and are therefore unsuitable for use as
first quality front or face bricks, These serious objections
bave been overcome by Gregg's brick ma-
chine, which is shown in the asccompanying
engraving,

In these machines the heavy developing
pressures take place while the mould table is
at rest, thus requiring but a nomical amount
of power to operate them, and avoiding un-
due strain, wear and tear, and breakage.

Brick machines may properly be classified
under three heads—dry clay machines, slush
machines, and crude or moist clay machines,

- From the peculiar construction of dry clay
machines, where filler boxes or graduating
measures are used to fill the mould boxes, the
clay must be dried and granulated to fill with
any degree of regularity into the filler boxes,
and thence into the moulds. And when

moulds are grouped togetber it becomes a

physical impossibility by the dry clay system

to fill them alike, hence those deficient in
clay will but partially develop the bricks; this
added to the fact that the cohesive quality of
the clay is destroyed by extracting the mois-

ture before moulding prevents complete vi-

trification in the process of burning, and the

result is that bricks made from dry clay dis-
integrate by the action of the elements.

In the manufacture of slush brick the other
extreme is met. To facilitate moulding in
the hand way a large proportion of water is
added, and the bricks being so soft must be
spread upon floors to dry. The slow out-
door process of drying, or evaporation, is one
of the most favorable processes for the band
brick maker, but it requires the continuous

insurance of favorable atmospheric influences, and a continu-

ity of fair weather, which practically can never be relied on.

Clay, to be made into bricks by hand moulding, must of
necessity be so wet that at least 235 per cent of water must
be evaporated before it is safe to burn, so that in fact, in
works producing 30,000 bricks per day, upwards of twenty.
three tons of water bave to be evaporated therefrom every
twenty-four hours. The labor of bandling this enormous
amount of water is an expensive item, and the bricks are
rendered porous by the operation.

The Gregg brick machine occupies a medium position be-
tween dry clay and slush machines, and it effects a great
saving, as the machine receives the
crude clay and works it to advantage in
80 stiff a state that it does not contain
more than one eighth as much of water
as the hand made article, and yet all of
its cobesive qualities are retained. In
the burning process, the fusion being
complete, the bond between the parti-
cles is perfect and the bricks are less
porous, consequently stronger und ab-
sorb 1258 moisture.

The following is a statement of hy-
draulic tests, showing the superiority in
strength of the Gregg brick over hand-
made brick:

1st. Hand-made brick, front, whole,
crushed, 42,000 1bs.; half, 40,000 Ibs. ;
quarter, 30,000 1bs,

2d. Machine-made, front, whole,
60,000 1bs,; balf, 57,000 Ibs.; quarter,
55,000 1bs,

8d. Hand-made brick, hard, whole,
crushed, 49,000 1bs.; half, 82,000 1bs ;
quarter, 12,500 1bs,

4th, Machine-made, hard, whole,
65,000 Iba  half, 55,000 1bs. ; quarter,
45,000 1ha,

The same tests wore applied by di-
rection of the Supervising Architect
of the United States at the Treasury
Depurtment, with the same results—
the Gregg brick were ordered to be
used in the government work.

The general agents for the Gregg
brick machines are the Gregg Brick
Company, whose offices are located at

ad by Mr, Joseph W IHobuon, of New
York city. 95 and 97 Liberty street, New York,
Mr. .Iv;-u-ph B, Underwood, of Fay- and at 402 Walnat street, Philadelphin
etteville, N, C., has devised an attach. =D
ment for a sewing machine treadle, GBEGG'S BRICK MAKING AND RBPEESBING xAcm Cemoent for Unlun' Motal to Glass,
which is connected with the chalr in The following recipe s from the
which the operator I sented, so that the chair is partly sus- | more perfect, and the product in both quality and quantity ! Monthly .!lagan'n of PMmaoy: Take 1 1b. shellae dis
tafned by the attachment, and the weight of the body, being | i found to surpass the hand-made articlo, the opposition dies | solved In & pint of strong methylated spirit, 1o which s to be
slightly rocked or shifted from one point to another, nssists | out added 0°05 part of solution of Indin rabber in m“u P
In driving the machine It is stated on good authority that the manufacture of | phide; or take 2 ounces of o thivk solution of glue, s mix -?‘ !
An Improved portable burglar alurm, patented by Mr. J. | bricks omploys more copital than any other business in the | with 1 ounce of linseod ofl varnish, or S4ths of an ounes of “I’

Voniee turpentine; boil togothor, und agitate.  The pleces e
mented should be fastened for 50 or 60 hours to get fixed.

United Btutes.
In muking bricks by machioery, wnd especlally fuce

D, Williwm, of Rising Bun, Ind., may be carried in the pock-
ot or valise, and is reandily applied to doors or windows, It “

~
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PROFESSOR HUGHES' INDUCTION BALANCE, mention it here because it forms -

We condense from Hugineering of March 14, 1879, the | tem upon which Professor Hughes' recent experiments have
following description of Professor Hughes' induction | been earried on.  We may mm}(inn here, in passing, that
balance: this arrangement forms a beautiful way of illustrating the
The invention of the telephone by Professor Bell has | dimination of induction influence by d.cstroymg. the paral-
p]nccﬂ in tho hands of the physicist a doteoting instrument | lelism between the planes of the two rings, for if either of
of greater delieacy and sensitiveness than the most delicate | them be slowly turned about one of its .(lmmumrs, the sound
galvanometer, and one which is instantin its action and heard in the telephone grmlu:x'll): diminishes as the u‘u;.rln be-
convonient in nso; and the invention of the microphone by ; tween the planes of the rings is increased, disappearing alto-

Prof  Hughes
has supplement-
ed the telephone
for elecerical re-
search, and has
largely extended
its field of use-
fulness. So sen-
sitive is the tele-
phone, or per
haps itwould be
more ocorrect to
say, so sensitive
isthchuman ear,
mded by the te-
lephone, that va-
riations of elec-
tric currents so

the groundwork of the sys-

————————— e —————————

not be destroyed, it may not be neutralized op compensated,

With this object in view he constructed a coil of fouy sopa-

rate insulated wires, which could be joined up at thejr freg
ends in several combinations, Joining one wire to the mi.

crophone, and one of the others to the telephone, Powerfyl

induction, as might be expeoted, took place, the ticking of
the clock being heard loud and clear, but no apparent in.
crease or diminution of the sound was produced when three
of the wires were 1 circuit with the microphone, in the same
direction, and
the fourth was
connected with
the telephone,
By joining two
of the wires to
the microphone
in such a man-
ner that the cur-
rent through one
returns by the
other, the indue-
tive influence is
completely neu-
tralized, and ab
solute silence is
theresult. From
this it follows
that it is per

small as to be far
removed from
the powers of
the most sensi- y
tive galvanometer to detect, are instantly made apparent by | gether at the moment that they become perpendicular to
its use, and it is found next to impossible to work the in-!|oneanother.

strument for business purposes in many places during busi-|  Professor Hughes placed between the coils a sheet of cop-
ness hours by reason of the induced cnrrents produced in its | per 12 inches square and one millimeter thick between the
conductors by the influence of neighboring lines conveying | coils (joining both coils and plate to the same carth plate),
telegraphic messages,

The climination of the effects of induction for telegraphic
working has hitherto been one of the great unsolved prob-
lems of the telegraph engineer, and geveral plans have been
adopted whereby the evils resulting from it have been less-
ened, but all are far from satisfactory.

It has remained for Professor D. E. Hughes, the eminent
inventor of the type printer, as well as of that still more|

PROFESSOR HUGHES' INDUCTION BALANCE.

CLOCK AND MICROPHONE.

without disturbing the induction effects, he next tried the
effect of introducing between the coils lamin® of sheet iron;
but no perceptible reduction of the induction currents could
be detected. Covering each of the coils with several layers
wonderful instrument the microphone, to solve the problem | of tin foil and immersing both ina vessel of salt water, with
by which induction currents in telegraph lines may be ab- | a plate of copper between them, did not diminish the induc-
solutely eradicated, and his solution of this problem s as | tionasfar as the ear could detect.

simple as it is scientifically accurate. His whole apparatus, | Fig. 2 represents 8 modification of the same experiment.
part of which we illustrate, consists of a few coils of wire, | A is a D-shaped coil of wire having a hundred turns, its
s telephone, a microphone, a small three cell Daniell’s bat-| two ends being joined to the terminals of a telephone, and
tery, and a galvanometer. the straight portion of the coil is inclosed in & heavy brass

— 3 A —~
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The disgram, Fig. 1, represents an experiment arranged | tube, B, one eighth of an inch thick. C C is a primary wire
by Professor Hughes, which de-
monstrates a simple case of ordina-
ry electrical induction. A and C —1—
are two circular coils of insulated - Y e = —
wire, of which one, C, is placed in /& | I
circuit with a battery, B, and micro-
phone, M, upon which a small clock W
is placed, and the other coll, A, is 8
Joined up in circuit with a telephone,
Upon placing the ear to the telephone
the ticking of the clock is loudly heard by the induction cur- ! in connection with a ctock microphone and battery. Upon
reats produced in A, by the influence of the neighboring | placing the side, B, of this coil near and parallel to the wire,
microphonic currents passing through C. When the two | C, thesounds of the elock are distinetly audible, and hardly
coils are placed one against the other the sound is nearly as | 3
loud as when the telephone was included in the primary cir- |
cuit, and as the distance between the two rings is gradually
increased, the ticking becomes fainter and fainter, but st |
several inches distance the ticking was louder than the origi- | =
| B Fig.3. R
any difference of induction influence can be detected botween
the influence of the currents in C on the portion of the coil
surrounded by the tube and on the unprotected parts of the
l m-rull"ﬂl’_\' circulit,
| Having demonstrated that a metallio sheathing or screen 1s
sltogether ineffeotun) for the protection of telegraph lines
| from theeffects of Internl induction, Professor Hughes turned
hisnttention to the question whether, although induction can-

nul sound emitted by the clock, and with severnl feet be.

tween them it remalned distinetly audible, The demonstra- | !

tion of induection currents by means of two soch rings does | DA A
not, of course, possess any novelty, but the employment of a | e |

elock and microphone In conjunction with & battery ns o | a B
mmple automatic source of sound, or rather of eloctrionl fm- |

pulses, and of a telephone ns the detecting Instrument, forms | s c

|
together an exceedingly convenient arrungement, and we )

fectly possible
to protect a tele-
phone line abso-
lutely from the inductive effects of a neighboring parailel te-

legraph line by employing a return wire instead of an earth

connection, and fixing that wire upon the poles, so that the te-
legraph or primary wire is equally distant from the line wire
and return wire of the telephone circuit. The disadvantage
of such a system is that it introduces a doable resistance and
twicethe cost of wire, and is a protection only as regards one
particular telegraph line, but for that line the protection from
induction is absolute and complete. Asit would be practically
impossible to insure the absolute equi-distance of the two tel-

ephone wires from the telegraph line, and in order to make

the system equally protective against the influence of other
wires running along the same line of poles, Professor Hughes
tried the experiment of twisting the two wires (that is to say,

the line and its return) together, so as to form a sort of cable,
8o that at each turn of the twist a portion of the line circuit

Lize Sl
s Ziyi
Fig.&

and the return circuit respectively would be alternately pro-
sented to the inducing wire. The diagram, Fig. 8, wall make
this clear, the arrows indicating the direction of the current.
Tt will be seen by reference to this dingram that the portions
of the secondary circuit, A, which are presented toward the
primary line, B, arc alternately positive and negative In di
rection, and therefore all effects of induction are neutralized.
This is demonstrated by bringing the side of the rectangu
lar coil against a twisted cable, such
as shown in Fig. 8, no sounds what-
ever being heard in the telephone. 1t
is not necessary to twist the wires
to the form of a cable, for if they
be attached to the poles in such a
Way as to cause one to rotate round
the other, making one turn in a
mile, or say at every four poles, it
is cqually effective. See Fig 4

In Fig. 5, A and B represent the two cores respec-
tively of the horseshoe electros of a telogmph
instrument st the receiving station, but it differs from the
ordinary electro-magnets in the faot that the coil surround-
ing each core is connected with its own separate battery st

e “muﬂ\
o _"lmlf\'
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the transmitting station and with the earth; and the batteries
are so arranged with regnrd to the transmitting key that ench
depression of the latter sends w positive curront through one
wire and a nogative through the other, and as the colls of the
mngnet are 8o wound s to give opposite polarity to the two
cores under the Influence of thix double current, ita magnetio

effect i exactly the sume s that of an dmmlmf .-v

8

1
|




usual way. An improved application of the same
shown in Fig. 6. The bobbin of the clectro-
: und with two coils of equal length and thick-
Bach of these colls is conncoted with its own sepa-
rate line aud battery, and the connections at the transmitting
‘station are 80 made that a depression of the key sends n posi-
‘current through one line and a negative current through
‘the « . but the coils of the magnet are 50 connected to the
Tlines at the receiving station, that the positive current tra-
- vorses its cofl in one direction as regards the magnet core,
and the negative current passes in the opposite dircotion, so
that, by the process of double reversal, the effect is tho same
‘a8 that of a single current of double the strength traversing
‘the maguet in the usual way.
- We now come to that portion of Professor Hughes' re-
searches which constitute the important contribution to elec-
trical science and to telograph engineering. We hiave but lit-
tle doubt that Hughes' induction balance—by which term
we would include all instruments based upon its cssential
principle—will altimately take its place side by side with
Wheatstone's bridge in the history of the electric telegraph,
for by its means the telegraph engineer will be ennbled to
eradicate from his lines the retarding and cost-entailing ef-
fects of electrical induction. In Fig. 7, let
D, E, and F represent three lines of tele-

ic Ame
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PROF, EDISON’'S INDUCTION BALANCE FOR TELEPHONE
LINES,

On the opposite page weo give a full description of Pro-
fessor Hughes' induction bulance—an invention for which
he cluims originality, and for which he is receiving great
eredit in England. It is, however, identical in prineiple,
and almost exactly the same in construction and arrange-
ment ns Professor Edison’s apparatus, patented in England
July 80, 1877, and in the United States April 30, 1878, The
fact that Prof. Edison perfected his invention, patented it,
and brought it into use so long before Prof. Hughes brought
out his alleged invention, is prima facis evidence that he—
Edison—is the first inventor of the induction balance.

From Hdison's U. 8. Patent Specification.

In tolograph lines there are very often numerous wires
running in the same direction upon the poles, and it has
long been known that currents passing through one or more
of said wires sct up induced currents in the other wires,
These, ordinarily, are harmless in the Morse and other systems
of telegraphy; but where a wire for s telephone, acoustic, or
speaking telegraph, rung parallel to or within the field of the
electric influence of another wire, there are false and con-

different battery powers nnd systems of transmission—
many methods to meot special conditions are necessary.
Thus In Fig. 2, whore the circuits 1 and 2 employ powerful
batteries and reversaly, and many magnets are in cirendt, the
induced currents thrown into the telephonie wire are exceed- !
ingly powerful; hence s more powerful means of compenss.
tion I8 necessary.

In Fig. 2, g 18 an iron core, over which there are three or
more colls—one for ench line circult,  The cotls 1 and 2 are
in the ordinary or Morse circuits Now. 1 and 2, while coil 8 is
in the telephonic cireuit,  The coils nre g0 wound and ar-
ranged, in relation to the induced eurrents thrown into the
telephone wire by the proximity of the other wires, that they
willaet in the iron core, g, 1o set up a magnetism therein that
will eause n powerful induced current (o pass into coil 3 and
telephonic line opposite in divection to the indaced currents in
the telephonic line due to the proximity of the other wires.

In cables containing s number of wires there is not only
dynamic induction, but static induction, The latter ap-
pears sooner than the former, and is of exceedingly short dura-
tion, so that magnetic compensation alone is too sluggish.
In Fig. 8 is shown a modification of Fig. 1 to meet this con-

dition, which it does to a considerable extent, but not en.
tirely. The induction coils, 1 snd 2, are

graph, supported on poles and running
parallel to one another; if a current of

electricity be transmitted by the line D,
it will induce in each of the lines E and
F a current in the opposite direction,
whose relative strength will be deter
mined by the distance of its correspond-
ing wire from the inducing or primary
wire, D. Now, if at the moment of
sending a current through the latter, it
were possible to transmit through each of
the lines, E and P, a current in the same
direction as itsell of exactly the same
strength as the currents produced in the
opposite direction by induction, the two,
being equal and opposite, would com-
pletely neutralize one another, and al-
though, as a matter of fact, the induc-
tion would be exactly the same, its effects
would be completely eliminated and de-
stroyed.

At the transmitting end each of the lines
is connected to a small induction coil or
ring, X, Y, or Z, similar to, those figured
in Fig. 1, and placed one in front of the
other, 80 as to exercise an inductive ef-
feet, the one upon the other. Now, from
what bas been said, it is clear that if the
coils were all similarly connected to their respective wires
the effects of induction between one circuit and the other
would be increased by the addition of the inductive effects
of the coils being superposed upon und added to the inductive
effect of the lines; but if at the moment of transmitting a
current through the primary wire the two ends of its corre-
sponding coil were reversed, then the inductive effects of the
line and of its coil would be acting on the lines and coils of
the other eirenits and in opposite directions, and the aggre-
gate induction would be diminished by the difference be-
tween the two Influences. By making the length of wire
contained in each coll, however, proportional to the length
of its corresponding line, and the relative distances between
the coils proportional to the mean distances of the lines from

EDISON'S INDUCTION BALANCE.

rusing sounds at the receiving instrument that greatly inter- | circuit, while the others are placed in the circuits to be com-
fere with hearing the message sent upon such acoustic lines. | pensated for, and so connected therewith that the currents

The object of the invention is to compensate, neutralize, | thrown fnto the telephonic coil are equal but opposite to
and destroy the extraneous or induced currents from con- | those due to induction resulting from the wires runoing
tiguous circuits, so that the messages will not be in apny | parallel

included in derived circuits from the line
circuits, 1 and 2, that pass to the condens-
ers, ¢ and ¢4, and to the earth. To obtain
perfect compensation, both the state and
dynamical induced currents must be set
up in the compensations so they will circu-
late in the telephonic wire in a direction
opposite to those induced by proximity of
the wires; and to obtain these conditions
both magnets and condensers are necessa-
ry—ihe former to set up dynamical induc-
tion currents, and the latter statical cur-
rents, If current No. 1 is opened there
first appears a short wave of current
due to static induction, then an interval,
and then the dynamical inducted current
appears, which gradually dies away to
nothing, hence a compensation which will
eradicate the dynamical current will leave
that due to static induction free to circu.
late, and this cannot be eradicated by an
induced current from a magnet, because
time is required to charge and discharge
the cores and the consequent production
of the induced current.

Upon short circuits a coil with two or
more wires, wound side by side upona
wooden bobbin is used, as shown in Fig.
4. One wire is placed in the telephonic

cl

manner interfered with by false currents. The invention| By employing large wire, and a large quantity of it, Iam

consists, in the combination with the telephonie circuit, of | enabled to obtain nearly perfect compensation, as the coils

an induction coil, connected with the contiguous circuits in  set up both dynamical and statical currents, no iron cores

such a manner that a reactionary induction is established in | being used to retard the appeamance of the currents.

the telephonie line of a power corresponding and similar to From Edison's English Specification.

the primary inductive action, but opposed to th same, soas When severai line ‘wires' run near each other: the wi

10 neutralize the action of the same, ‘ used for the acoustic or spesking telegraph s i 3 i

ph is influenced by

In the engraving, Fig. 1is a diagram representing ove of | induction, and false sounds will be produced. I counteract

 the forms in which the compensation is effected. The large | this tendency by placing one or more electro-magnets, A

one unother, the inductive effects of the coils are exactly | coils, o ¢, are included in the telephonie cireuit at each end
equal to the inductive effects of the lines, and if their direc- | of the line. In the coils are iron cores, surrounded by al
tions be in opposite directions as is accomplished by the re- { primary coil, the ends of which may or may not be connect- 5

(Fig. 5), in the circuit of the speaking telegraph, and one or
more clectro-magnets, B, in the cirouit of the adjacent wires,

versal of the coils, then the problem is solved and all effects | od together, according to the compensation desired.

of induction are eradicated,
For the purposes of practically demonstrating the system

of compensation, Professor Hughes constructed the appara- | the telephone wires, induce a momentary current in it

tus shown to the right of the general perspective view. The
five rings of insulated iron wire attached to the board
represent three lines of telegraph running parallel. The
two colls of each of the outside pair are joined so asto
form one cirenit, consisting of one black ring and one white
one, each pair ropresenting one lineof a certain length, and

between them is a single coil representing an intermediate | say, No, 1 cireuit, electro-magnets, o o, are placed at each

telograph line of a shorter length; this difference of length
was ndopted by Professor Hughes in his experimental model

:
!
:
!

|
|
I

The iron core extends outside of the coils some distance.
The circuits, No. 1 and No. 2, running in close proximity to

every time the circuits are opened or closed, the
strength of which is proportionate to the proximity
of the wires to each other and the number of miles that
they run side by side. These induced currents are in one
direction in closing the elrenit, and the opposite direction on
opening the cirenit. To neutralize the induced curront from,

terminal in the eircuit of cirenit No. 1,
These magnets are then adjosted to approach the iron

in order to represent w sgomewhat complicated case, nnd to | cores, & &, until the induced carrent thrown into the coils,
ghow thiat no matter what the relative lengths and distances | ¢ and o', and telophone line by the netion of the magnets, e
apart of tolegraph lines, their mutunl induction may be and ¢, s equal, but opposite to, the induced current from the
compengated by sultably constructed and adjusted compen- | gircuit No. 1 thrown into the telephonie wire by running
The compensation portion of the apparatus | parallel to it.  Thus a perfect compensation is attalned,

If the two lines run parallel for long distances the two ends

sating colls,
consts of three rings whose distances apart onn be ad- ‘
justed by sliding in or out the eylinder to which each of the | of the primary coll on » and ¢ are connected together, and
onter colls i attuehod.  On the left front corner of the board | thus retard the magnetism and demngnotization of the cores,
is the commutator, consisting of six stiff clastic wires,which | & 4, und consequently lengthen the induced currents thrown
enn be sprung ngainst twelve brass nails, and the gonnections | into ¢ and ¢' by the action of o' and o

ure so arrnnged that the battery circuit may be sent through ‘ Having thus compensated for cirenit No. 1, the compensa-
of the lines, with or without the balance inthe cir- | tion for eirenit No. 2 s exactly similar. If the latter olrouit
cuit, und each line oan be made either o primary microphone | does not affect the telephone elreuit as strongly as No. 1, the
ll-uruit, ';ru Im r'lunllu'l‘\‘ line In connection with a telephone, | eleetro-magnets, £ and £, are placed o groater distance from
)y slmply pluelog the commutator wires against thelr pro- | & and &'+ the latter may be elo ) -
per contact pins,  The microphong and clock, whioh i-*llln- tained from many vln:l{lluoh‘:'l :::f;:;::‘\’;;‘;ip?&?:g;’::';
source of sound, and which is shown below, was pluced in Hench eirouit \\'Ilic:ll affeots tl;t' lvlrph.mbl(‘. clﬁtull.

o dwtant room, and the dircetion of the eurrents through- Owing to the great diversity in the charneter of the induced
out the whole wpparutus was under perfect control by currents thrown into mluplu'mlc wires from wires In olose
peans of the commutator to which we have referred. proximity—due to different lengths und the employment of

any on

Fig. &.
=2
.

and bringing the opposite coresof B, at sueh s distance from
the cores of A, that w certain mognetic action will be set
up In A by induction fn the opposite direction to the indue-
tion currents from the adjaoent line or lines.

By adjusting the distance between these magoets when
the speaking telegraph is not in uso, until there is no sound
at the dinplirsgm from the induction gurrents, then theso
ourrents will bo nentraliged, whother strong or weak,

—_——— et

Les Mondes calls attention to the success with which M
Ravel, s merchant of Montagnac, near Ries, Is cultivating
the traffle.  He is in a position at present to furnish thou.
aunds of these fungl, of excollent quality, at ab e,
cnch, o suggests that vines destroyed
replaced by truffle yiolding oaks whore the
or argillo-calearcons; this would be a ¥
from the loss sustained. The produc
renlized, for M. Ravel has onks slx, seve
planted, which alrendy ylold truffles,
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ng position, while the snow weighed them down, and the

A NEW PEDOMETER.

Walking, especially in the open air, I acknowledged to
bo the most economical, the moat onjoyable, and in many
respeots, the most healthful form of physical exorcise. Itis
an exercise, 100, which Is growing moro and more in popular
favor, and as the season for summor rambling approaches,
when many will be seeking health and amusement in rural
excursions, the advantage of & simple means for recordiong
distances walked need not be insisted on.

To & great extent the value of walking as an exercise de-
pends upon the proper adjustment of the amount of walking
to the walker's physical capacity, that there may be no over
doing nor any deficlency through fear of overdoing. On
the other band the satisfuction attendivg the knowledgo of
just how far ono bas walked in a day’s excursion, always
adds & relish to the performance. Accordingly not a few of
those who, for pleasure, or in the pursuit of health, have

I .
vain froezing upon them as It fell fastened them in that shapo
with unylelding bonds of lee; and so they remained until
old Sol mercifully set them free.
NOVEL BAGGAGE FASTENER AND SHAWL CARRIER.
In the old times & valise, shawl, package, or parcel do
posited in a car seat sufficed to secure It if left by the trav

cultivated this most delightful of recreative exercises, bave
o felt the need of a simple pedometer that quite a demand |
bas arisen for such an instrument.

The pedometer made abroad for surveyors’ use has falled |
to meet the wants of walkers genorally, It was expensive,
and, besides, could not be adjusted to suit the varying stop
of mon, women, and children,  The fnstrument illustrated
in the accompanying engravings meots these wants fully and
cheaply.

The American pedometer is shown in Fig. 1; the working
parts, which are few and simple, may be seen in Figs. 2and
8. The recording apparatus is impelled by the oscillations
of the weight, A, which is nearly counterbalanced by an ad-
justable bow spring. Thearm that supports the weight car-
ries pallets that engage the ratchet wheel, B, at every oscil-
Jation of the weight. The small pinion connected with the
ratchet wheel engages a pair of differentinl wheels on the
back of the dial, C, one of which s seoured to the dinl, while
the other is placed on a hollow stud, carrying an index hand
in front of the dial, as shown in Fig. 1.

The wheel that carries the index hand has one less tooth
than the otber, 3o that,when the dial has been turned through
one revolution, the wheel thal carries the index band will
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have gained a distance equivalent to one tooth, recording one
revolution of the dial,

The instrument may be readily adjusted to any length of
step, from 17 to 35 inches, the varying scale on the dial be-
ing constructed to admit of this
adjustment.

This pedometer is the inven-
tion of Mr. Benj 8. Church.
Messrs. Tiffany & Co., of Union
Square, New York city, are the
sole agents for its introduction
and sale,

A Siogular Storm,

The storm of sleet which late-
Iy caused o much havoe in the
forests of France by overlonding
the trecs with ice, was more than
paralleled by a recent storm in
Oregon, The Ashland Z¥dings
reports that one morning, on
looking towards the mountains
gouth of Ashland, the people
were surprised to see the pine
trees all bending in one direction,
as though bowed by a terrific
wind storm, while the morning
was clear and calm—not & breath
of air in motion, Upon a closer
inspection the phenomenon was
easily sccounted for. During
the night before o heavy wind-
storm bad swept over the moun-
tains, accompanied by raln and
snow, and the steady force of
the wind held the branches of
the trees in the bending, crouch-

YOUNG'S BAGGAGE FASTENER AND SHAWL CARRIER.

eler for a moment. It was then only a matter of ordinary
courtesy to regard this custom, but in this fast age the tray-
eler not only risks losing his seat, but his baggage also, if he
chances to step out of the car or lose sight of it for a min-
ute. This is especially the case at meal times while travel-
ing by rail, or in waiting for trains, or in making transfers
in the course of travel, either by rail or steamboat.

To obviate this risk of loss of baggage and the annoyance
of carrying or watching it, Mr. Geo. M. Young, of El Puso,

111, has devised and patented the fastener shown in the ac-|

companying engraving. This invention, although very sim-
ple and inexpensive, must prove of great value to travelers.
It consists of a chain carrying a loose liuk, and having upon
one end n large ring, and upon the ciher a padlock. The
lock and the ring at the ends of the chain are of such size as
to retain the loose link, as will be seen by reference to
Fig. 1.

In employing this device as a shawl carrier a loop is made

|in one end of the chain to receive the shawl or other

article, by passing the portion of the chain near the end
through the end ring: the loose ring and lock form another
loop, and the portion intervening between these loopsserves
as u convenient bandle. The device as thus arranged is
shown in Fig. 2.

When used as a baggage fastener either end of the chain
may be passed through the handles of the valises, baskets,
or whatever it is desired to secure, and then passing them
around a car seat arm, chair round, or other object, when the
lock is engaged with either or both of the rings, as shown in
Fig. 8,

KNEADER,

81\
T |

" THE DURAND DOUGH

Mr, Young, the originator of this device, is an old milrond
maon and an experienced traveler, and having soen the neces-
ity of n thing of this kind he invented it Tta ndvantages

| noed not be further stated, as It recommonds itsolf,
- —, e r-—
A NEW DOUGH KNEADER,

The improved dough kneading machine shown in the ae-
companying illustration is capable of rapldly and thoroughly
mixing and kneading large quauntities of dough. Probably
few of our readers realize the great advantage in mixing
dough so thoroughly that every particle of the flour is uti-
lizod,  We are informed that actual experiment has proved
that where this machine s used there is o considerable anving
in flour, besides producing a finer quality of bread, which
readlly commands a better price than the hand-made article.

Tho construction of the machine is quite simple, and seems
well ndapted to the purpose. The large annular trough,
which contains the dough, is supported upon rollers, and ro-
tated by a bevel pinion on the horizontal driving shaft, the
latter being driven by a small steam engine, secured to
the same base that supports the trough. There are in the
trough two peculiarly shaped kneaders secured to horizonts)
shafts, and a breaker which is supported by an arm and car-
ried by n vertical shaft. The shafts of the kneaders nnd

| mixers receive their motion from the driving sbaft by an in-
| genious combination of gearing, which is concealed by the
{middle portion of the trough. In this machine the dough is
;rupltlly and uniformly mixed by the joint action of the re.
| volving trough and the kneaders and breakers,

| The manufacturer says that the machine does not require
T“ skilled mechanic to run it; an ordinary baker can learn to
| run it in an hour.

Further information may be obtained from Mr. H.
Bosse, Quebece, Ontario, Canada,

PP
——

RECENT AMERICAN PATENTS,

Mr, Thomas B. Taylor, of Mount Meigs, Ala., has invent-
ed an improvement in cotton presses, by which slackness of
the bale band is obviated, and the bale is retained at the
smallest size to which it was compressed, and the old ties
may be removed without cutting.

An improved looping attachment for sewing machines,
patented by Mr. Alfred W. Cochran, of Harris, Ala., forms
En loop in the upper thread above the presser foot, so that

when the needle descends in making the last stitch in &
seam, & knot is formed, which prevents the unraveling or
loosening of the end stitches.

\ ek
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Mr. Francis W. Long, of Philadelphin, Pa., has patented
a novel bird cage support, which consists of a spring-acted
drum, on which is wound the cord which supports the cage.
The spring in the drum is sufficiently powerful to sustain
the cage, and the cord is clamped
in any desired position by a pecu-
liar fastener.

An improved thill coupling,
patented by Mr. R. Houghta-
ing, of Great Valley, N. Y , hus
a rubber pressure block fitted
into the hinged cover for pre-
venting rattling and taking up
wear. The coupling permits of
readily attaching and detaching
the thills or pole from carriage.

An improvement in vehicle
axle lubricators has been patent.
ed by Mr, James M. Smith, of
Sycamore, Ill. It consists of a
box having grooves and recesses
filled with packing material for
retaining the oil, and in an oil
box of peculiar construction,
which communicates with the

cked grooves.
p‘hlm P. J. Clark and Joseph
Kintz, of West Meriden, Conn.,
have patented an improvement
in hanging lamps, which consists
in connecting rubber tips to the
underside of the weights upon
the edge that rests upon the
shade or ring holder, the object
being to prevent the jar result.
ing from the contact of the
weight with the shade ring.

1
{
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THE FLYING FROG,

The fiylng frog is a native of East Indin and the
islands of the Bunda Archipelago. Beveral species ol these
frogs have long been known, but it was not until a
fow years ago that Wallace discovered that the skin
connecting the toes of this frog serves not only for swim-
ming, but for flying also. Wallace thought he had disco-
vered an entively new species, but
subsequent researches have proved
the identity of this frog with the
so-called paddle frog proeviously
known

As will be seen from the accom-
panying engraving, the toes of the
flying frog arve very long, and are
connected by a skin,which is laid in
numerous folds when the animal is
at rest, but which, when spread,
covers & larger area than Is taken up
by the body and limbs of the
animal.  The individual captured
by Wallaco was altogether about
four inches long. The skin between
the toes of the hind feet measured
_four and a ball square inches,
whilethe area taken up by the extend.
ed skins of all four feet exceeded
twelve square inches, The ends of
the toes are provided with concave
disks, the peculiar construction of
which permits the frog to take a
firm hold of the branches. An-
other peculiarity of this frogis the
power to inhale and store in the
body a large volume of air. By this
means the body is considerably dis-
tended, and its weight, compared
with its bulk, reduced. This faculty
and the large surface offered by
the membrane between the toes,
enable the frog to fly short dis-
tances from branch to branch. In appearance the flying
frogis extremely beautiful. The back and legs are of a lus-
trous green color; the belly and toes are yellow; the skin be-
tween the toes black and decorated by yellow stripes. With
the exception of the folds in the web of the feet, the surface
of the entire body is smooth.

—_—l - e
THE FENNEC, OR SAHARA FOX,

The fennee is an inhabitant of Africa, being found in
Nubia and Egypt. Itisa very pretty and lively little crea-
ture, running about with much activity, and anon sitting
upright and regarding the prospect with marvelous gravity.
The color of the fennec is a very pale fawn, sometimes
almost of a creamy whiteness. The tail is bushy, and par-
takes of the general color of the fur, except ut the upper part
of the base and the extreme tip, which are boldly marked
with black.

The full grown animal is quite small, measuring scarcely
more than a foot, exclusive of the bushy tail,which is about
8 inches long,

1t is said that the fennec, although a carpivorous animal,

Seientific merican,

delights to foed upon various fruits, espoclally preferring the
dnte. 1t ls also sald that it can chmb the trunk of the
date palm and procure for itself the coveted luxury,

This creature presents a strange medle  of charncteristics

that have been a stumbling block to systematic zoologists,
and it has been frequently transferred by them from one por
tion of the animal kingdom to another.

Now, however, it

THE FLYING FROG.
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Utility of Tounds,

In our last issue we published an appeal, all the way from
India, for the erow, which our farmers a little Inter will
gtrive 1o nnnibilate, and, failing in that, will contrive all
gorts of devices for scaring them from their flelds. Now
comes an appeal from our own land in behalf of the tond.

A writer in the New York 7'rfbune notices the fact thut
many gardeners already appreci-
ate the valuable services of common
tonds for their insect-destroyivg
propensities, and afford them
protection, while as many more,
perhaps, are ignorant of their use-
fuloess, To the latter class it
should be known that tonds lve al-
most wholly upon slugs, caterpil-
lars, beetles, and other insects, mak-
ing their rounds at night when the
farmer is asleep—and the birds too
—and the insects are supposed to be
having it all their own way. En-
glish gardeners understand these
facts o well that toads are pur-
chased at so much a dozen and
turned loose, and the best of it is
the toads generally stay at home, o
the gardener is not troubled with
buying his own toads over again
every few days.

The toad can be tamed, and will
even learn to know its master, and
come when called; the writer has
not only had such pets himself, but
could give other instances of toad-
taming that bave come under his
observation. Toads can be made
very useful about the house, and
will do not a little good in destroying
cockroaches, flies, and other house-
hold pests. They are sometimes
known to eat worms, which they

is admitted that the fennec belongs to the genus Virlpus, being | grasp by the middle with their jaws, cramming in the writh-

a congener with the various foxes of the Old and New
Worlds.

Like veritable foxes, the fennce is accustomed to dwell in
subterranean nbodes, which it scoops in the light sandy soil
of its native land. Its furis of considerable value among the
natives of the locality wherein it is found; it is said to be
the warmest found in Africa, and is highly prized for that
quality,

The fennee is a quaint Jittle creature, wearing an air of
precocious self-reliance that has quite a ludicrous effect in so
small an animal. The color of its eyes is a beautiful blue;
and the whisker hairs which decorate its face are long and
thick in their texture and white in color.
identical with the fox-like animal named ““zerda” by
Rippell and “ cerdo ™ by Tlliger,

S ——— - —

ExowLEDGE cannot be nequired without pain and applica-
tion. It is troublesome, and like deep digging for pure wa-
ters; but, when once you come to the spring, it rises up
Lo meet you.

FENNEC.—( Vulpes Zaarensis.)

The fennec is |

ing ends of the unfortunate articulates by meauns of their front
feet. Insects are seized and conveyed to the mouth by
means of the rapidly darting tongue, which always secures
the victim as it is about to fly or run away.

NATURAL HISTORY NOTES.

A New Natural Order of Plants.—If not an entirely new or-
der, atleast a very anomalous member of the vegetable king-
dom, has been discovered by Dr. Beccari, in New Guinea.
It is described and figured in the third part of Dr. Beccari's
Malesia. At first sight one would take it for an orchid, and
on a little closer inspection one would be inclined to regard
it a3 an orchid with six free stamens. The plant, which has
been called Corsia ornata (the genus name in honor of the
Marchese Corsi Salviati), isa brittle, straw-colored, root para-
site, from 6 to 8 inches high, with a stoloniferous root emit-
ting long fibers, and bearing scales and buds. The stems are
somewhat clustered or tufted, and clothed with variable
scales increasing in size upward, the upper ones sheathing at
the base, and aboutan wnch long. Eachstem is unbranched,




Scientific American,

14 Inch in disme- | duces the regular sound of a flute. On this account the
natives of the Soudan name it the ** whistling tree.”
The Puff-balls of the United States.—In a monograph of

and terminates in o solitary flower about 1
ter when fully expanded. The perlanth is superior, -:nil;:‘o:;

vision cordate one, which is
:l;'ﬂ‘:ll‘“llko &mz‘nm l::;n'lbnm. and | theso fungi read before the Albany Institute in February, by
five narrow ' ones directed downward,  Stamens ! Mr. Oharles H, Peck, the author states that these well kn::wn
six, in two series; filaments distinet, but very short and thick; | vegetable productions are useful because they are edible.
anthens twocolled, relatively large; pollen pulverulent; ovary | None of the species nre considered dangerous or even hurt-
inferior, onp-celled, with three intruding parietal placentas; ful, yet some are o small and so searce that they are not of

style short, clavate, terminating in a threo-lobed  stigma. :muoh value for food. The larger ones are generally In-lu-r
flavored than the smaller and more common ones. They

With regand to the position of this singular plant in the natu- | e
ml . Dr. Boccari says it is undoubtedly near the or-whould be used as food in the immaturo condition only,
chids, and further adds that it might constitute the type of a | while the flesh is s yet of a pure white color. Pufl-balls as

new family betwoen the Burmanniacen nud Hyporide, 1o be | an article of food have the advantage over mushirooms that

Morait, on the north coast of New Guinea, at an elevation of | is searcely any possibility of mistaking any deleterious spe-

1,200 to 1,800 feot. cies for them. :
Respivation of ** Amia."—Tho Amia calea is a fresh water | most extensive one being that n! Lycoperdon. 1t is this genus

fish, abundant in the Mississippi river and the great lakes. It that is the subject of Mr. Peck’s paper.  The whole number

There are several genera of puff-balls, the |
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cnter the eage, and tie the unsecured paws of the tiger,
Wihen both of the rear legs were caught in the nooss, ** Jim *
sprang up in order to attempt to get loose, whon the assist
nots, by drawing on the ropes, threw bim on his “ hrogd.
side " and drew his four paws close to the cage bars in
front,

THE CUTTING.

When the paws were secured close to the bars, the rope
around the neck was removed, and a man was stationed near
the head with a stout stick of oak, with instructions to put
it in the tiger's mouth every time he raised himself and at-
tempted to bite his fastenings,

The rear right foot, the worst of the four, was next drawn

called the Corsiacss, The habitat of the plant i« in Mount ‘ they are not often infested by insects or their larvee, and there | through between the bars, and the cutting part of the opera:

| tion commenced. Mr. Forepaugh used o pair of wire nip-

pers, sharpencd o a fine edge, and seizing the paw, he
 pressed out each claw and cut the end off.  In this paw each
| claw had grown into the ball of the fool. After cutting off

attains a length of about two feet.  Prof. Burt G. Wilder, of
Cornell University, has published in the Proceedings of the
American Association for the Advancement of Science, an
necount of & series of experiments which seem to show con-
olusively that Amia not only exhales, but also inhales air,
and that this respiration is carried on by means of its swim-
bladder. This is so much subdivided that Cuvier and others
compured it to the lung of some reptiles.  Experiments
soemed to show that the aerial respiration was more active
when the water in which the fish lay was imperfectly acrated.
The average of 23 measurements of the amount exhaled was
13 c. centimeters. The exhaled air contained 3 per cent of
earbonic acid; and, when the fish was fasting, it contained
at Jeast | per cent. The fish displays great powers of endu-
rance of privation of water. On one occasion a specimen
was kept out of water for 65 minutes without any apparent
discomfort or injury. During most of the time the gill covers
tightly closed, but there were regular movements of the jaw,
lLiyoid apparatus, and sides of the mouth.

Does the Opossum ** Play " Possum P"—We often hear of this
mammal “ playing 'possum,” as it is called; in other words,
feigning death when captured. Does this really occur? Does
the opossum deliberately make an effort to deceive its captors
by assuming such a position, and suppressing its breathing
to such an extent as to appear dead? In an article on this
subject in the Science News, Dr. C. C. Abbott answers these
questions in the negative. After a number of experiments
made on this animal he draws the conclusion that the curled
up position usually assumed by the opossum when it is sup-
posed to be feigning death is that which the animal always
assumes when sleeping, and that it is the one best calculated
to prevent injury from blows, as the head and breast are
thus protected. He says that the opossum is supervlatively
lazy and positively timid, and not intelligent when com-
pared with the raccoon, otter, muskrat, or marmot, and he
believes that the supposed habit of feigning death when cap-
tured by man is to be attributed to fear, and by no means to
cunning.

Coorongite—Great interest was excited in South Australia
about ten years ago by the discovery of a curious carbonifer-
ous substance resembling caoutchoue found on the surface of
the soil, and serious attempts were made to utilize it. The
origin of the substance (which was known by the name of
““ coorongite ') was very uncertain, although it was supposed
to be derived from subterraneous deposits which oozed
through fissures in the ground; but the sinking of deep wells
in the ground led to the discovery that this theory was wrong.
Large quantities were sent to England for experiment, but
the supply proved very uncertain, and it was found that
though useful chemicals might be derived from it, it would
not properly amalgamate with the India rubber, so that it was
useless to the manufacturers of India rubber goods. From
an examination of specimens sent to the well known crypto-
gamic botanist, the Rev. M. J. Berkeley, the latter was in-
clined to believe that the substance was a vegetable produc-
tion; and this view was held also by Mr. G. Francis, of the
Adelaide Institute, who considered it a lichen from the fact
that it was granular in structure and covered over with cups
containing spores. During the fall of 1878 a fresh deposit
was found, and a liberal supply baving again been sent to
Dr. Berkeley he now pronounces it to be not a vegetable, but
& substance of as yet problematical nature, and states that
nothing is likely 1o solve the difficulty but examination of it
in the moment of deposit. The commercial value of the arti-
cle being doubtful, the question now becomes one of purely
scientific interest,

A Gigantic Earth Worm.—The government of Victoria has

recently issued the first decade (containing ten colored plates)
of a “ Prodromus ™ of the zoology of the colony.  One of the

most interesting of the invertebrate animals figured in the !

work is the gigantic earth worm, named Megascolides A ustrg-
lis by Prof. McCoy, which inhabits the rich soil of the
Brandy Creek distriet of Victoria, and attaing the surprising
length of from 5 to 6 feet,

The * Whistling Tres,”—In Nubin there are groves of
acacias extending over 100 miles square.  The most conspicu-
ous species, says Dr. Bchweinfurth, is the Aeaeia JSutula, Tts
Arabic name is ““ soffar,” meaning flute or pipe. From the
larvie of insects which have worked their way to the inside,
their ivory white shools are often distorted in form and
swollen ont at their base into o glabular Dladderlike wall,
about one inch in dismeter.  After the insect has emerged
from a circular hole, this thornlike shoot beecomes u sort of
musical instrument, upon which the wind as it plays pro.

of species of this genus thus far known to grow in the United | one of the claws, Mr. Forepaugh called for o penknife, and

1 States, nccording to the article, is 28; and of these the edible | dexterously drew from the wound another claw which hnd

qualities of six of the larger species were personally tested. fgrovrn in and which had been shed. When the claws on
'He recommends a8 good eating the ** giant "’ puff-ball (L. | this foot had been cut, burnt alum was rubbed into the
gigantewm), the ** cup-shaped " (L. eyathiforme), the “longéwound and balsam of fir was then poured in. The former

stemmed ” (L. saccatwm), and “ Wright's” (L. Wirightii); but

| finds the two common ones—the *“ studded "' (L. gemmatum)
land the “ pear-shaped " (L. pyriforms}—of an unpleasant
flavor. The largest specimen of New York pufl-ball that
Mr. Peck has seen was one contributed to the State cabinet
by Mr. Warne, and which was 15 inches in diameter in its
dried state, and which was of course considerably larger
when fresh.

| Y

| Operation of Trimming a Tiger's Toes.
| The Philadelphia Zeening Bulletin gives the following
graphic account of the operation of securing a tiger and
trimming his toe nails, as performed at the Zoological Gar-
|den & few days ago. It seems the Royal Bengal Tiger had
| been suffering for a long time from in-growing claws, which
'had become so painful that it was with difficulty he was
| able to walk about his cage. It seems also that ““Jim,” for
| that is the animal’s name, had become somewhat celebrated
| for his intractability, and from his distinguishing himself
# a short time after his advent at the Garden—1876—by inflict-
ing injuries on his mate, from which she shortly afterward
died. The female was confined in a cage next to *‘Jim,”
and one day stuck her tail through the bars into the com-
partment of her lord and master. That individual, being in
a particularly ugly mood, seized her tail and held on. She,
in order to free herself, put her hind legs against the bars
and pulled. Her leg slipped between the bars, and “Jim
relinquished his hold upon her tail and caught her leg, which
he literally erunched between his teeth. The injured ani-
mal died soon after the occurrence.

Not long ago, while Mr. Forepaugh, who performed the
operation, was visiting the garden, he noticed the tiger's
condition, and said at once that the claws should be cut.
Speaking from a life-long experience, he said that if the
claws were allowed to remain much longer, death from lock-
jaw would be the result. Superintendent Brown accord-
ingly made arrangements for the lion tamer to undertake the
job.

The undertaking was no trifling one, for a tiger is so pow-
‘erful and active an anjmal that there was serious danger of
his breaking his neck in his struggles. The operator was
also in danger from the teeth and paws of the tiger. Upon
the rail in front of the cage were arranged five stout manila
ropes, each provided with a slip knot and a safety string. A
safety string is a stout cord attached to the knotted loop in
the rope, and when pulled it acts so as to release or open the
knot. 1t is used so that the rope can be thrown at once
| from an apimal in case ““anything goes wrong,” to use Mr.
| Forepaugh’s words. One of the ropes was a 3¢ ioch rope,
which was used to secure the animal's head. The others
were 1¢ inch ropes, and were used to fasten the paws.

TYING THE TIGER.
The spectators were decidedly nervous when Mr. Fore-
| paugh drew off his coat and the keepers arranged themselves
|in front of the cage. But not s0 with the man upon whom
all the danger and responsibility rested. He was calm, cool,
and deliberate, and his steel-gray piercing eyes took in every
movement of his animal.
The tiger, meanwhile, was lying with its head close to the
bars at the front of the cage, and when Mr. Forepaugh
| gently touched him with a pole he got up and hobbled
lm‘ound. looking in mild surprise at the array of keepers.
"l‘hc lion tamer coaxed him over near the bars, and placing
i the loop of the large rope on a pole, tried to pass it over his
{neck. The tiger did not at first understand this maneuver
iand avoided it. He was soon cornered, however, and the
loop thrown over his neck and pulled tight. To his intense
surprise and rage, he was drawn close to the bars. He then
lay down and quietly awnited developments. The loop of
one of the smaller lines was next laid in front of his front
right paw. Mr. Forepanugh then, with a small iron seruper,
pushed one rope under the paw, when the assistants drew
the loop tight, and pulled the paw also close to the bar,
“Jim,” by this time, wns fully awake to the situation, and
he showed his rage by deep roaring and frantie struggles 1o
free himself. The cool and collected Mr. Forepaugh paid
no attention to these demonstrations of the tiger's disappro-
bation of the proceedings, but secured the other paw in the
same way.  The animal was now fronting the spectators,
land, in order to secure the hind legs, Mr. Forepaugh had to

}

| was to remove the corruption and the latter to heal the
wound. This game operation was repeated with the other
hind paw, and Mr. Forepaugh then proceeded to atiend 1o
the front feet. This operation was rather more dangerous,
as the lion tamer was forced to place his hands within reach
of the tiger's formidable teeth. Each time, however, that
he startéd up, the stick was presented to him to chew upon,
and when all was over, the end of the oaken stick was found
to have been splintered by the animal's teeth. When all the
claws had been clipped, and the alum and balsam rubbed
into the wounds, the attendants, at & word from Mr. Fore-
paugh, pulled on the safety ropes, and the tiger sprang to his
feet and was free.

The relief was immediate, judgiog from the manner in
which the great beast walked about his cage. Mr. Fore-
paugh said that the paws would probably heal in a few days,
if proud flesh did not appear. In that case ‘““Jim " would
have to be again secured, and more alum, or perhaps caustie,
rubbed into the wounds. The whole operation was per-
formed inside of twenty minutes, and had the cage been
smaller and the bars further apart it would bhave taken even
less time.

The cut claws will grow again in time, and will, in all
probability, grow in again, and will have to be clipped: but
after they are clipped once more, it is believed they will not
grow in again. Mr. Forepaugh said that they should be
cut as s0on a8 they grow out and exhibit a tendency to turn
inward. He also said that all graminivorous animals should
have their hoofs pared once a year, as it makes them stand
better. Neglecting this injures all such animals,

Capture of a Devil Fish.

One of the fishermen employed by Larco in drawing his
nets this morning found, entangled in its meshes, a veritable
devil fish of large size. The ugly thing was so entangled,
and held on with such tenacity, that it was with great diffi-
culty, and only after tearing the net badly, that it was re-
leased and got into the boat. It was brought to the wharf,
where a number of persons visited and inspected the mon-
ster. The body is an elongated oval about 15 inches wide
and 4 feet long from the head to the end of the spear-shaped
tail. The mouth, or rather beak, is exactly like the mandi-
bles of a hawk, and is placed underneath the body. The
long arms or feelers, of which there are eight, radiate from
around this beak, and the largest of them are upward of 7
feet in length, making 11 feet from the end of the two long-
est tentacles to the tip of the tail. The other arms are from
410 5 feet long. The underside of these feelers, for about
two feet from the tip, are armed with rows of sharp-pointed
hooks, increasing in size as they approach tbe end, where
they terminate in veritable talons. The body is of a reddish-
gray color on top and a pale salmon pink underneath. The
underside is covered with small suckers possessing consider-
able power. Even after the creature had been on the dock
for some time, and was nearly dead, a finger placed to the
mouth of one of these suckers was seized upon and only re-
leased by a strong pull. While lying on the dock the fish
exuded about two gallons of the dark fuid with which it is
supplied, and which it uses to discolor the water, either to
conceal itself, or to render helpless its prey. This fluid is
of a most offensive odor and is of a dark yellow color. The
monster, which was captured just inside of the line of kelp,
would be an unpleasant thing to come across in the water,
and after sceing him one can thoroughly appreciate the
scene in the cavern, so graphically described by Victor Hugo
in ““The Toilers of the Sea.” The fish was cut up and
taken out by the fishermen to their erab nets as bait, but the
beak and some of the larger talons were secured by Mr.
Recce. Small fish of this description have been found in
the channel at different times, measuring from 6 to 8 inches,
' but nothing approaching this one in size has ever been cap-
tured in this vicinity.—Santa Barbara (Cal.) Press, March 22.

it

Pinto’s Journey Across Atrica.
Pinto, the Portuguese explorer, reports that, notwithstand-
|ing the grievous hardships and difficulties, he succeeded in
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saving all his papers, embracing twenty mﬂlﬂl@i?ﬁt

i many topographical maps, three volumes
| logical studies, drawings, and a diary of the
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cities are beer drinkers. It Is masorted by competent author-
ity that the evils of heredity are more positive in this class
than from sleoholies.  If these fucts are well founded, the
recotirse to beer as o substitate for nleohol, merely increnses
the danger and fatality following.

In bitters we have s drink which ean never become general;
but its chief danger will be in strengthening the disordered
eravings, which later will develop n positive disease.  Public
sentiment and legislntion should comprebend that all forms
of alcohol are more or less dangerous when used steadily;
and all persons who use them in this way should come under
sanitary and legislative control,—Quarterly Journal of Ine-
briety.

55 Architeets Trinls and Tribulations,

‘A writer in the American Arehiteet relates the common
experience and trinls of architects with their customors ns
follows:

‘What architect has not had elionts who eamo to him with
apuinfully elaborated Impossible sleteh, saying, * Now, this
is about my idon of n house, 1 wish you would make me n de-
sign that would embody It in a practical form.” The srehitect
takes such a sketch and remodels it, endeavoring to satisfy
“all the requiroments, and making of it, in the end, u cren-
tion entirely his own, which he presents to his client, who
exclaims almost fovariably, “Why, how simple! any one
could have done that!” and makes up his mind that arehi-
tecture is a very onsy business, Or, again, an architect in-
quires about some work that excites his interest or admirn-
tion, a8 having arehitectural merit, and is answered, ** Well,
Mr. So-and-so was our architect, but wo really did not need
him; my wife was the ronl designer, and the good points of
the house nre all her idens.” Of course

BILVER WATER BOTTLE,
The engraving on this page represents a solid silver water
bottle of rare beauty, engraved by native Indinn designers,
who follow with great strictness the canon of art which has

it is not pleasant to have one's thunder
stolen in such a manner, and the unfor-
tunate architect who has twisted and turned
his plans and put one tracing over an-
other, in trying to reconcile the ideas of his
client’s wife with thomsolves, with each oth-
er, and with his design, is tempted to vow
that in future he will reject, on principle, all
idons brought forward by his client’s wife or
any of hisfemale relatives; or—a more dread-
ful vengeance still—that he will let madam
design the house herself. It is the only re-
dress fie can hope for, as, when such a version
of his services is given, itis more generally
belioved than would seem possible, in view of
its improbability, and he has few opportuni-
ties to justify himself,

But there are other instances where archi-
teats are subjected to more serious wrongs
and annoyances, and which are seemingly as
diMicult of redress. An architect is invited,
for instance, together with a number of other
architects, to submit designs for some large
building; the architect whose design proves
the most acceptable to the owner or client is
to be appointed architect of the building, and
to carry out his design; the other competitors
are to be paid a fixed sum, avowedly based,
under the most libernl arrangements usually
made, upon the amount of time and labor re-
quired to produce the drawings. In due time
the designs are submitted to the owner, or his
representatives, one of them is selected, and
its author appointed architect, the other de-
signs being returned to their authors, with
the stipulated compensation. So far our ar-
chitect, whom we will suppose to be one of
the unsuccessful competitors, bas nothing to
complain of, unless, indeed, he has reason to
believe that other considerations than the
competence of the competitors and the merits
of their design were allowed to influence the
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them there would be no more risk than is incurred with the
seamen’s waterproof jackets; the small spare supply wonld be
harmless calico sheets, not to be waterproofed until required.

The recipe used by Mr. Berthon to render the canvas of
his collapsing boats airproof and waterproof, and believed to
be similar to that used in the British dockyards for hammock
cloths, is as follows: To 6 oz. of hard yellow soup add 114
pint of water, and when boiling, add 5 1b, of ground spruce
ocher, 3¢ 1b. patent driers, and 5 1b. of boiled linseed oil.

For waterproofing sheets, the ocher should be omitted, ns
it adds to the weight, lessens the flexibility, and is un-
necessary

Japanese Bronzews,

Mr. Consul Flowers, in o report on the commerce of
Hiogo and Osaka, Japan, lately issued by the Foreign Oftice,
thus speaks of the manufacture of Japanese bronzes: ““The
moulds, which of course vary according to the shape of the
vase or bowl it is desired to make, are made
of wood, sometimes covered with straw. On
this a conting of clay is placed; over this
comes o layer of wax, which is moulded into
the design required.  Another thick coating
of clay is then added, and the ioner wooden
mould being taken out the orifice at each end
is closed. Two holes are then made at one
end connecting with the layer of wax, so as
to enable the wax, when melted, to run out,
and through these the molten bronze enters,
filling the interstices occupied by the wax.
The subsequent process of casting is of the
rudest kind, The earthen mould is placed in
a small clay oven hollowed out in the floor of
the workshop, the size of which depends upon
that of the casting. The oven is then filled
with charcoal and closed, with the exception
of a circular opening at the top, on which a
chimney, a foot or so high, is built of wet
clay. The oven is connected underground
with a wooden bellows, protected from the
sparks and heat from the furnace by a small
earthen or stone wall a foot high, and which
is worked by hands and feet. The first
operation is to melt the wax, which runs out,
Jeaving the impression of the design stamped
firmly in the surrounding layer of clay. This
done, the mould is taken out and allowed to
cool. Itis then put a second time into the
furnace as before, and the molten bronze is
then poured into the mould through the holes
by which the wax escaped. After the bronze
has filled the mould the chimney is knocked
off, the oven supplied with fresh charcoal luid
evenly around the mould, and a lid being put
on the oven, furnished with small perforated
holes, the bellows are set to work again for an
hour or more, according to the size of the
casting taken. This operation generally ocen-
piesa day. When the casting is taken out of
the oven, the earth outside and inside is
scraped off, and reveals the vase or bow! in a

choice of the owner, a contingency which we

rough state. It is then put into the hands of

will not consider here. The building goes on,
and our architect returns to his own affairs,
but discovers, during or after the erection of

- rude workmen, boys being mostly employed
in this part of the work, by whom it is po.
lished and scraped with a knife until it pre-
sents a smooth surface. Tt then passes on to

the building, that certain essential features,
which at the time of the competition only ap-
peared in his drawings, have been embodied
in the new building. Now, what position
can he take in the matter ¥ Has he a right to feel that he |
has been defrauded, and if so, who has defrauded him, and
what redress can he obtain?

- . @ — ——

Beor Drinkiog In the United Statos,

For gome years past a decided inclination has been apparent
all over the country to give up the use of whisky and other
strong aleohols, using as a substitute, beer and bitters and
other compounds.  This is evidently founded on the idea
that beer is not bharmful and contains a large amount of
nutriment ; also that bitters may have some medicinal quality,
which will neutralize the alcobol it conceals, ete. These | March, and the flood which filled the basement story of the
theories are without confirmation in the obscrvations of | famous amphitheater of Flavios was gradually drawn off,
physicians and chemists where either hus been used for any In cleansing the sewer there were found a quantity of an-
length of time.  The constaut use of beer is found to produce irlnnl Inmps with gladistorial ornamentation, human skulls,
s species of degeneration of all the organism, profound and | and bones of animals.  Much of the old Roman road in the
deceptive. Fatty deposits, diminished circalation, conditions Foro Romano is now exposed to view, and the ruins of the
of congestion, nnd perversion of functional activities, loeal shops of the goldsmiths and silversmiths are visible,
et r—

Waterproofing of Cotton and Linen Fabries,

The recipe for * waterproofing " stout calico, used by the
Chinese, and which is perfectly efficient, alike in the hottest
and coldest climates, is believed to be composed of boiled
olil, one quart, soft soap, one ounce, and beeswax, one ouneo;
the whole boiled until reduced to three quarters of its
previous quantity ; but experiments are required to satis.
fuctorily test the above proportions; paint soon cracks,
and ceases to bo impervious to water.  The addition to the
holled ol preparation of some ingredient which would pre-

ENGRAVED SILVER WATER BOTTLE.

obtained for centuries; only too often misapplied by our
own workmen in their endeavors to improve upon foreign
styles of art, without understanding their principles.
e
The Coliseum Drained,

The stagnant water which has been suffered for years to
anccumulate and breed fevers and frogs in the Coliscum at
Rome, has been drined off at last. An ancient sewer, ex-
tending from the mefa sudans to the Tiber, was discovered,
and was connected with a dmin from the Colisecum. The
water was admitted into this ancient sewer on the 3d of

inflammations of both the liver and kidneys, are constantly |
present.  Intellectually, a stupor amounting almost to para-
lysis arrests the reason, precipitating all the higher faculties ‘
into & mere animallsm; sensual, selfish, sluggish, varied only
with paroxysms of anger, that are senseless and Srutal; in
appearance the beer.drinker may be the picture of health,
but in reality he is most incapable of resisting disease. A
slight injury, severo eold, or shock to the body or mind, will
commonly provoke ncute disense, ending fatally, Compared
different forms of aleohol, he is
The constant

with inebriates, who use

more incurable, and more renornlly disensed

use of beer every day glves the system no time for recupera: | vent all risk of spontancous combustion, when bales of ofled
tion, but steadily lowers the vital forees, it Is our ahservation | goods are sent abroad, would be advantageous; bot no ob
that beer-drmking in this country produces the very lowest | jection on this account applies to the supply of waterproof
forms of inebriety, closely allied to criminal insanity. The | sheets (prepared with boiled oil, ete.) for use in ships, as only

most dangerous class of tramps and rufllans in our large | those that are in the banimocks would be couted, and with

the carver, who fills in the details of the

designs.  When his work is done the vase or

bowl is dipped into a boiling solution of vine-
gar, sedge, and sulphate of copper, in order to give it the
proper color. A few finishing touches in the way of polish
are andded, and the article is finished and ready for sale.”

~ Simultancous Inventions.

We have repeatedly alluded to the singular fact, from our
own observation, of persons residing in remote places from
each other making the same invention about the same time.
The New England Journal of Education mentions a new
case of the simultancous appearance of the same invention
as follows:

*“The spplication of the methods of ordinary writing to
telegruphic communications bas been a matter of long study
and experiment, but hitherto without success,. We were
shown on Saturday, March 22, at our oftice, a simple contri-
vance, invented by Professor Dolbear, of Tufts Colloge, So-
merville, Mass., by moeans of which the handwriting of the
operator may be transmitted with the record of the message
to the office to which it Is sent.  Singularly enough, on Feb.
ruary 26, 1870, Mr E. A. Cowper, of London, exhibited in
aperation, before the Society of Telegmph Engineers, in
that city, a writing telegraph, constructed on the same prin-
ciple as that of Professor Dolbear; and from the drawings in
the ScrexTivio AMERICAN of March 29, one would suppose
the instruments identical. The achievement is a valuable
one, and both parties aro worthy of highest credit as inven-

tors.”

——t O e

Di. James Freevax Crauke recently delivered o dis
course on the Chinese question, in which he very quainily
and truly said that in America, if & man bs black we enslave
him; if he is red wo steal hislands and massscre his wifesnd
children, and if e is yellow we m\nmmgt L
all g AW,




A very Interesting product, ealled ** kanten,” er vegetablo
m specios of gelose derived from either of the sea-
woods Gelidium corneum ot Plocaria lichenoides—is mado in
China and Japan, and exported to Europe in flat and moulded
tablets and in bundles of strips. It ix known in Cochin
China as * hai thao,” and is used in France in several indus-
tries, especially in the preparation of gold beater’s skin, and
for rendering tissues impermeable. Itis soluble in boiling
water only, of which it takes up about 500 times its welght,
1t is manufactured as follows:

Tho seaweed, called by the native name of “ tongusa,™ 18
carefully washed and afterward boiled, £o s o forma gluish

decootion, whioh is strained off and put into square boxes, [lowny wis led to believe that during this oxidation uuﬂl-i

When cool it forms o stifl jelly, which can easily bo divided
into squares a foot in length. The manner in which the

surplus water is removed is very ingenious, The jelly prisms ‘

are exposed in the open air during a cold night and allowed
to freeze.  During the day the sun melts the water, which
runs off, leaving behind what one might term the skeleton of
white horuy substance, which is extremely light and casily
dissolved in hot water; when cooled, it again forms a stifl
jelly, This article can be applied to many purposes—for

oulinary uses, for making bonbons and jellies, for elari-|

fylng ligquids, asa substitute foranimal isinglass, for making
moulds used by tho plaster of Paris workers, for hardening
the same materials—in short, as a substitute for all kinds of
golatines, over which it has the advantage of producing a
firmer jelly.  Another seaweed much used for industrial pur-
poses is the *fu,” resembling carragoen or Irish moss, and
applied to similar uses, such, for instance, ns the sizing of
the warp of silk goods. Recently the manufacture of an isin-
glnss of this kind has sprung up in France, being made from
the seaweeds found on the coast of that country, In its erude
stato it is a yellowish gelatine, but after repeated experiments
under the nuspices of the Industrisl Society of Rouen it has
been successfully converted into what bids fair to prove the
Dbest sizing for cotton cloth known, and will probably entirely
supersede the Asiatic product. Macerated in water for
twelve hours, bolled for fifteen minutes, and stirred till it be-
comes cold, thearticle givesa clear solution, which, as it does
pot again become a jelly, can be laid in its cold state upon
any textile fabric and be left to dry. One invaluable prop-
erty it possesses is that of defying al common temperatures
damp and mildew; and is, therefore, being applied to give a
luster not only to French prints and muslins, but also to
woolens and silks.

In China the first quality of the seaweed isinglass is used
in 3 number of industries, especially in stiffening light
and transparent gauzes, and the fine silk which is used for
making fans, soreens, hangings, ete. It is on these stuffs, so
well stiffened, that the artists produce such beautiful designs
in colors, incomparable for their freshuess and brilliancy. A
second quality of the article, of darker tint, is used by the
makers of paper umbrellas and parasols and paper lanterns,
to smear the fine stretchers of bamboo on which they are
formed. When thoroughly dried these articles of such ex-
tensive use scquire an impermeability of long duration.

——

The Ttilization of Sulphides as Fuel In Metallurgy.

A new application of a process of mpid oxidation, by
means of which sulpbides are used as fuel, and which prom-
isesapparently to become of considerable importance in me-
tallurgical operations on a large scale, has recently been
brought to the attention of the Society of Arts by Mr. John
Holloway.

The new process is based on the following data: The
combinations which go to make up the solid crust of the
earth consist, as is well known, of compounds of the ele-
mentary bodies with oxygen, and compounds of the ele-
mentary bodies with sulphur. Thus, for instance, iron com-
bined with oxygen, forming oxide of iron, occurs in almost
all rocks and forms vast deposits in many parts of the world.
The same metal, mineralized by sulphur in sulphide of iron,
known as iron pyrites, is one of the most widely distributed
and abundant of natural minerals. Copper, lead, and zine
are likewise found as oxides and sulphides, and it is from
these natural combinations that is extracted the whole of
these metals, artificially produced. Tt is in ane or the other
of these two forms that the more common metals oceur in
nature.

Scientific Amevican,

of temperature takes place in its mass, so that the oxidation
proceeds without the continuation of external heat. The
othor prinoipal sulphides are those of copper, lead, zinc, and
aotimony. Sulphureted ores of copper, lead, and zine are
| usually ronsted to render them reducible in the furnace, the
| nocessary heat beiog slways obtained by the combustion of
coal or similar orgavic material.  This roasting process ex-
tends over a considerable space of time, und the salphur and
metals froquently burn to waste, because the utilization of
the beat resulting from the burning of such fuel has not
bitherto been considered of much Importance, From data
obtalned by ealculating the comparative temperatures pro-
duced by the oxidation of tho principal sulphides, Mr. Hol

clont heat was produced to render the smelting of the sul-
'phides n selfsupporting operation.  Instead, therefore, of
allowing the roasting of the pyrites to proceed in the usual
slow manner, in which all the heat developed is lost, he pro-
poses, after starting the oxidizing process by means of ex-
trancous heat, to forco n rapld current of air through the
molten sulphide. By this means, he claims that the whole
of the oxygen of the air is abstracted while passing throngh,
and that the elevated temperature obtained by the quickened
Loxidation accomplishes in n few minutes what, in the case
Cof copper pyrites, takes many months to do.

In several preliminary experiments, in which large quan-

tities of pyrites were treated in a Bessemer copverter, it was
found that the pyrites conld be melted by the heat evolved
by its oxidation, and that the heat developed was sufficient
to render the operation continuous, Full details of each ex-
periment are submitted in Mr. Holloway's lengthy paper
{rend before the Bociety of Arts; and the results of the ex-
| periments themselves, which were witnessed by many of the
'most promivent chemists of England and France, seem to
'promlne an approaching revolution in the methods hereto-
fore employed in certain smelting operations,

IS
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Silver Reduction In Colorado.

Mr. J. K. Hallowell gives in the Kansas City Recieto the
following interesting account of the silver reduction works
at Pueblo, Qolorado:

The town (5,600 population) is garnished with a well-built
L court house and school houses, and is furnished with water-
works—the Holly system—while the fine brick residences on
the surrounding mesa add materially to its substantial ap-
pearance, The place of most interest to me was the silver
| reduction works of Messrs. Mather & Geist, situated quite
 mear the raflroad cut. The chimney of the works is built on
(top of a bill, and the building containing the furnaces near
| the bottom; a long flue running up the hillside connects the
| two, and the distance is such that most of the vaporized pre-
cious metal is deposited and saved within it, while other-
wige it would be lost. There are three furnaces, capable of
reducing seventy-five tons of ore per twenty-four hours, each
furnace running from eight to ten weeks before chokingup;
this is owing to the suitable character of the flues used and
the care taken in keeping up an even temperature. Each
furnace is square in shape, with two openings for running
off the slag, and two more smaller through which the metal
is continually emerging into a small pot built into the brick-
work, and from there ladled into iron moulds containing
about 150 1bs. each, and shaped very much like bars of pig
iron. Inthis condition it is called base bullion, and isready
for shipment East, where it can be still further reduced
more economically. The slag is drawn off into large iron
pots mounted on wheels, and when cool enough is wheeled
into the yard, dumped, and broken up, quite a large button
of metal settling at the bottom, which is saved to go again
through the furnaces. The coke comes from Trinidad, Col.,
the iron ore flux from Garland, while the limestone used is
obtained about four miles up the river, where it is loaded
direct on the cars from the quarry, the Narrow Gauge road
having a switch track to the works, as does also the Atchi-
son, Topeka, and Santa Fé Railroad, standard gauge, mak-
ing railroad communication with the whole country. 1 was
somewhat surprised to learn that Cafion City coals would not
| coke, while those from the north contain too much sulphur
| to be as good for smelting purposes as the coke obtained
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' which small holes were worn, that no ore might oo wasted.

It is such close and careful attontion to the interests of thelr
customers as this that is giviog theso works an enviable re.
putation among mine owners; for, as near as I could under.
stand it, the smelting furnnce stands in the same relation to
the miner that the grist mill does to the farmer, and is con.
ducted on much the same busls,  As the ore Is received after
weighing, an average nssay is made; a deduction of ten per
cont made for loss, or difference between assay returns and
actual working product. A charge of $30 per ton is made
for reducing, and the balance paid the shipper at once, the

price being bused on the price of silver per ounce on that
dny.
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A New Groot Gun,

The British War Oftice lins been invited by Herr Krupp to
send representatives to bo present at the trinls of o new steel
gun of extraordinary size, 1o take place ut Meppen, in West-
phalin. The invitation has been aceepted by the War Office,
which will be represented by two officers doputed for that
purpose. The gun to be experimented with on this ocension
is the largest specimen of steel ordnance yet made. It welghs
72 tons, with a caliber of 40 centimeters, or 155¢ inches. The
length of the gun is 82 feet 8 inches, and that of the bore 28
feet 6 inches. The English 80 ton gon has o caliber of 16
inches, a total length of 27 feet, and u bore 24 feet long. The
superior length of bore in the Krupp gun is thus apparent,
being 21%{ calibers, as against 18 calibers in the English gun.
The material of which the Krupp gun is composed s steel
throughout. The core of the gun consists of a tube running
its entire length, as in the Woolwich gun, but open at the
rear, the loading being at the breech instead of the muzzle,
The tube of this large weapon being of such great length
it has been made in two portions, the joint being secured in
a peculiar manner,

We may observe that a sectional drawing of a Krupp gun
is not to be obtained; that the exact mode of building up is
not discoverable, except by cutting the gun to pieces. Over
the tube are four * jackets,” or cylinders, of various lengths,
supplemented by a ring over the breech portion. The cylin-
ders are much less massive than in the Fraser gun, and ap-
proximate more to the pattern of the Armstrong ordnance.
The gun is chambered—that is to say, the powder chamber
has a greater diameter than the bore. The form given to the
powder prisms, and the adjustment of the cartridge in the
bore, allow altogether an amount of space which gives 40 per
cent of air to the powder actually composing the charge.
The gun is rifled on the polygroove system, with & uniform
twist, and the shot is rotated by means of a copper ring let
into its circumference near the base. This ring, by filling
the grooves of the rifling, also acts as a gas check, and seals
the bore from the moment it is rammed into its place, with-
out waiting for any ‘““setting up” by the pressure of the
powder gas on igniting the charge. The closing of the breech
is effected by means of a sliding wedge, which passes ncross
the bore, and is there fixed, The construction of this wedge
is highly ingenious and simple, one feature being that of ren-
dering it impossible to fire the gun until the breech is effectu-
ally closed. The wedge is rounded at the back into the form
of the letter D, so as to prevent the splitting of the gun by
sharp angles. This modification of the wedge has made the
Krupp guns much more secure than they were some years
ago, when the wedge was made square at the rear.

The charge for this monster gun is to be 383 pounds of
prismatic powder, the projectile being a chilled iron shell of
1,660 pounds, witha bursting charge of 22 pounds of powder.
It is estimated that the velocity of the projectile as it leaves
the muzzle of the gun will be 500 meters, or 1,640 feet per
second, corresponding to an energy of very nearly 31,000
foot tons. Calculations have been made for certain distances
—namely, at 547 yardsa velocity of 1,565 feet, at 1,094 yards
a velocity of 1,502 feet, at 1,641 yardsa velocity of 1,443 feet,
at 2,187 yards a velocity of 1,801 feet, and at 2,784 yards a
velocity of 1,345 feet per second.  This last range, it will be
seen, is equal to 2,500 meters, the other distances given being
respectively 500 meters, 1,000, 1,500, and 2,000.

The Meppen ghooting ground is admirably adapted for the
trial of this great gun, there being an available range of
17,000 meters, or nearly 11 miles, with a breadth of 4,000

‘ from Trinidad. The ores used are shipped from Rosits, Col.,
and Leadville, consisting of argentiferous galena from the

| “Ben Franklin " mines, some carbonates from the ““ Bas- |

meters. It is not likely that the gun will be fired at any
great angle of elevation, or even thbnoblennguwonllh
insufficient. Tt is estimated, rather as a matter of curiosity

. Inthe present processes for extracting metals from their |sick " of the first place, and all carbonates from the latter. | than otherwise, that if the gun were fired with itsaxis raised

ores the requisite heat is always obtained by the burning of
conl, coke, or other form of carbon. Mr. Holloway re-
minds us, however, that the sulphides can be made to burn
in the air, aod thus are truly combustible substances, while
the oxides, on the contrary, are bodies that have already been
“burnt.” The metallic sulphides are consequently natural
combustible minerals; in fact the largest deposits of coal ex-
isting in various parts of the world are, perhiaps, more than
rivaled as sources of latent heat by these natural sulphides,
abundant in every country and ¢

- pecurring in almost every
vein in the earth’s crust. Tt was the suthor's objeet to prove

that these minerals can be utilized ns gources of heat in cer-
tain metallurgical operations, On nccount of the frequency
of its occurrence, and the extent of jts deposits, pyrites rank
as the most important of the metallic sulphides. The prin
cipal constituent in this mineral in bisulphide of iron, with
which are frequently associated sulphides of copper and ar.
senic; silver and gold, too, being often present In larger or
smaller quantities.

When iron pyrites are roasted in the open air, an increase

The Rosits ores are hauled to the works in wagons; lhei
Leadville ores are hauled to Alamosa, Cafion City, and Colo- | to a distance of 15 miles.

'to an angle 43° with the horizon, it would send its projectile.
Great acenracy is also claimed for

rado Springs, and from there shipped by rail.  Of the Lead- | this weapon, as for all the Krupp breech loading guns. At

ville carbonate—well, T have seen many clay banks that
looked as rich, although there is a perceptible difference in
the specific gravity; in color they resemble the clay banks of
Kansas City, while the “ Bassick " ore was a light yellow
and much richer in ““pay.” The ores are shipped in sacks
weighing from 70 to 150 1bs,  Some is received in bulk from
Leadville at present, the quantity taken out being greater
than can be properly packed; to this there must be some |
waste in the long haunl by wagons, and where, of course, a
paving will be effected in time. '
It is a real pleasure to visit works conducted as these are. |
Although many men are employed, there is no confusion or
noise  Each man appears to understand his duty and does
it. The proprictors give personal supervision to everything,
and a8 I watched the men carrying sacks of ore into the
building, previous to weighing, 1 heard the manager cau.
i tioning the men to be careful in handling some sacks in

:

' the forthcoming trinls targets will be placed at such a distance

that the gun will have to be directed by other means than
the visibility of the object to be hit. As may be supposed,
the cost of this great steel gun will considerably exceed that
of the Fraser gun of 80 tons. The largest steel guns previ-
ously made sre Krupp's two 58 ton breech lmdm.mﬁf
which is at Constantinople and the other at Cronstadt.
R okt Ml

Dr. Drarer thinks that stupid pmhwtlﬂ'm
eating quantities of fish for the purpose of repais lb!} o
ficiencies of nature, for it won't make them intellectu
brief, fish doesn’t contain an excess of phosphorus, and
dead fish i

Shine ss bright ¥ 94‘@“
As the stars at night, + 2, I 4
it positively isn’t owing to the presence of phe
to the oxidation of carbon, P L




& for procuring patents
where. Inaddition to our factlities for preparing
Test assured that bis case will befiled In the Patent Of-
0 the Patent Ofico the same day the papers are signod
at our office. oF recelved by mall, so there (s no delay in

securing of patonts
this office for prices, |

Business and Persomal,

The Charge for Insertion wnder this Asad W One Dollar
a line for cack insertion ; about cight words to a line.
Advetsononts must be recvived ol publication ofice
as early ar Thursday morning to appear in next isme, |

Gotng Abroad.—Any family Intending to visit Europe
this summer, and doxiring the services of a competent
and experienced courier. can hear of an honest and

Scientific American.
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and can be easily applied by any one. H. W. Johns
Manufacturing Company. 87 Malden Lane, New York,
are tho sole wanufacturers,

Solld and Opening Die Bolt Cutters, Screw Plates, and
Taps. The Pratt & Whitaey Co., Hartford, Conn.

Patent Office Reports.—A complete set for sale, Ad-
dress Roowm 54, 229 Broadway, Now York.

American Watch Tool Company, Waltham, Mass,
Lathes for Jewelry Manufacturers.

Wanted—Situation by & Chemist, Accamto and rapld

worker. Address * H." P, 0. Box 5. Bothlehom, Pa.

A Mechanical Draughtsman desires a sitoation. Ad-
dress I, O, Drawer 55, New Haven, Conn.

The Western and Southern States of a good Patent
for sale. R F. E. Co., Indiana, Pa.

Shaw’s Nolse Quieting Nozzles and Mercury Pressure
Gauges. T Sbhaw, 915 Ridge Ave., hiladelphla, Pa.

For Solld Wrought Iron Beams, cte,, seo ndvmho-!qm'“’ A. Clean the bare portion of the glass by |

o ; rubbing it gently with fine cotton, taking care to remove

| Taps. Dies, Scrow Plates, Reamers, ete. Send for llst,

Presses. Dies. and Tools for working Sheet Metal, cte.
Fruit & other can tools. Bliss & Willlams, B'klyn, N. Y.
Nickel Plating.—A white deposit guarantoed by using
ourmaterial. Condit, Hanson & Van Winkle, Newnrk NJ,
Hydmalic Elevators for private honses, hotels, and
public bulldings. Burdon Iron Works, Brookiyn, N. ¥.
The Lathes, Planers, Drills, and other Tools, new and
second-band, of the Wood & Light Machine Company,

obliging man, who speaks most of the ontinental lan-
gusges. to accompany them. by addressing the editor of
this paper, PP, 0. Box 733, New York.

Steam Tug Machinery, Engines, Boflers, Sugar Ma-
chinery Atlantio Steam m'ah.&oou:n.l(.!.l

The reason whky Downer’s Anti-Incrustation Steam
Boller Liquld is 50 successful, lles In the fact that itisn
scientific prepamation. [t meéets all cases. When pro-
perly used it cannot fail, Is notinjurious to tron. Office
17 Peck Slip. New York.

Jarvis Patent Boiler Setting, same principle as the

Valves and Hydrants, warranted to give perfect uua-!
faction. Chapman Valve Manuf. Co., Boston, Mass,

W are being sold out very low by the George
Place Machinery Agency, 1271 Chambers 5t., New York.

Hydmaulic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing aod Bufing Metals,
E. Lyon & Co., 410 Grand St., N. Y.

Solid Emery Vulcanite Wheels—The Solid Original
Emory Wheel —other kinds Imitations and Inferior.
Caution.~Our name is stamped in full on all our best
Standard Belting, Packing.and Hose. Buy that only,
The best is the cheapest. New York Belting and Pack-
ing Company, 37 and 35 Park Row, N. Y.

For Shafts, Pulleys, or Hangers, call and see stock

. kept at 79 Liderty St.. N.Y. Wm. Sellers & Co.

| Portland Cement—Roman & Keene's, for walks, cis- | -
; i .mvmmhmgmmwm
| breweries.ete. Remit 25 cents postage stamps for Practi- |

cal Treatise on Cements. S. L. Merchant & Co, &3
Broadway, New York.

j Needle Pointed Iron, Brass, and Steel Wire for all

I beg to state that owing to lack of manufacturing purposes. W. Crabb, Newark, N. J.

acilities 1 am unable to A1l the numerous orders from |
all sectiuns for my Bconomy Hydraulle Motors, and

Galland & Co.’s Improved Hydranlic Elevators, Office
206 Brondway, N.Y., (Evening Post Buflding, room 22.)

—

. INVENTORS. The Asbestos Roofing Is the only rellable substitute | lee cold mixture, 1 part fuming nitrie acid (sp, gr. 1°49),
‘of more than thirty years, and the pre-  for ting It costs only one half as much, Is fully as darable, | and 2 parts strongest sulphuric scld, add slowly by drops
o 1

| 6 parts of pure and concentrated glycorine (sp, gr. 1745),
| The liquid ahould be constantly agitated by blowing a
| uniform current of cold mir through it, After standing

for 10 minutes or #o the whole contents of the vessel Is
| cautionsly transferred to a large tub of very cold water

to which a rotary motion has been imparted. The nl- |

trogiycerine sinks to the bottom aa a beavy ofly liguid,
which may be washed by decantation with freeh water,
Consult Mowbray's * Trinltroglycerine.” 2. How I the
oll of glycerine manufsctured and from what? A, Gly-
: ina more or less impure state isa by product
from the manufacture of candles and soap. It is most
readily obtalned In a pure state by the action of soper-
heated steam or neuteal fats, See Wagner's ** Chemical
Technology,” p. 634,
l (3) F. K. writes: I have a large plate of
glass that has a scratch on It, Is there any way to fix it

i
| 80 the ecratch cannot be seen, that Is, to replace the

any trace of dust and grease, If this cleaning is not done
very carefully, defects will appear around the place re-
paired. With the point of a knife cut upon the back of
another looking glass around a portion of the silvering of
the required form, but a little larger. Upon it place a
small drop of mercury; a drop the size of a pin’s head
will be sufficient for a surface equal to the size of the nail.
The mercury spreads immediately, penetrates the amal-
| gam to where it was cut off by the knife.and the required
plece may now be lifted and removed to the place to be
repaired. This is the most difficalt part of the operation.
_Then press lightly the renewed portion with cotton; it
| hardens almost immediately, and the glass presents the
| SAIMEe APPEATANCS 85 & NOW one,

' (4) J. 8. asks: 1. How can I stain white
| holly wood (o a suitable dark brown color for scroll
sawing? A. Paint over the wood with a solution made
by boiling 1 part of catecho, cutch, or gambier, with 30
| parts of water and a little soda. This is allowed to dry
| in the air, and then the wood is palnted over with an-
other solution made of 1 part of bichromate of potash
and 3) parts of water. By a little difference in the mode
[dmmdbymﬂngun strength of the solo-
| tions, various shades of color may be given with these

serve the wood. Afterdrying, slightly ofl and finish with
sheilac vamish if desired. 2, Will the same materials
do forstaining butternut gunstock? Is it best to use
vamishor shellac after? A, Yes, If the wood s free
from oil. 8. Also please tell how to make a hand
mirror, that is,what will I put on the back for reflecting ¥
| A. See ScrESTIFIO AMERICAN SurrLExEsT, No. 105.

mﬁa:}m&gmmmzm: For Sale Cheap.—Second-hand 8 foot Boring and  (3) D. T. J. asks for the rumber of pounds

United States and Cannda. to address me for good cash Turning Mill, Lathes, Planers. Drills, Bolt Cutters, ete. | pressare per square inch from twenty to forty feet head

bargaing. James Talley, Jr.. Kansas City, Mo.
Wanted—Second-band 1 inch irom pipe. Address,
with prices, W. B. Creight, Winnsboro, S. C.

Steel Castings true to pattern, of superior
and durability Gearing of all kinds. Ilydraulic cylin-
deors, crank shafts, cross heads, connecting rods, and
machinery castiogs of every description. For price list
and circular, nddress Chester Steel Castings Company,
07T Library 8t., Philadelphin, Pa. |

Linen Hoso.—8izes: 134 In, 20c.; 2 In., 25c; 24 in., |
o, por foot, subject to large discount, For price lists
of all slzos. nlso rubber lined hose. address Eureka Fire
Hose Company, No. 13 Barclay 8t., New York.

Best Turkey Emery In kegs, half kege pand cans;
liberal rates by the ton. Greene, Tweed & Co,, 18 Park |
Placo, Now York. 1

Bteam Boller.—In cost, efMiclency, safety, durabllity, |
economy, boats everything 50, welght and bulk 80, per
oent, throo years' actusl use; for steam heating cheap
us furnace. Partnor with capital desired A, D. Brock, |
198 Dovonshire 8t , Boston, Mass. i

Lebigh Valley Emery Wheel Co., Welssport, Pa.,
bave reduced prices of machines 25 per cent. Send for
their now catalogue and price list.

Wanted—A 100 H, P Varlabie Cut-off Engine, Ad-
dross I O Hox \%8, Now Haven, Conn,

Sutton's Patent Pulley Cover.—If you are losing

Circulars. D. Frisble & Co.,. New Haven, Conn.

Elevators, Freight and Passengez, Shafting, Pulleys,
and Hangers. L. S. Graves & Son, Rochester, N. Y.

Machine Cut Brass Gear Wheels for Models, etc. (new
list). Models, experimental work, and machine work
generally. D. Gilbert & Son, 212 Chester St., Phila., Pa.

Holly Sgstem of Water Supply and Fire Protection for
Citlos and Villages. See advertisement In SCIENTIVIC
AMERICAN of this week,

Howard Patent Safety Elevators, Howard Iron Works,
Bumilo, N. Y.

Best Power Punching Presses In the world, Highest
Centennial Award. A H.Merriman, W. Meridec, Conn,

Wheela and Pinions, heavy and light, remarkably
strong and durable. Especially sulted for sugar mills
and similar work. Pittsburgh Steel Casting Company,
Pittsburgh, Pa.

Deoxidized Bronze. Patent for machine and engine
Journals, Philadelphla Smelting Co., Phila, Fa.

H.W. Johins' Asbestos Liquid Palnta contaln no water,
They are the best and most economioal Paints lu the
world.

Wm, Sellers & Co., Phila,, have Introdoced a new
Injector, worked by a singlo motion of a lover,

Pulverizing Mills for all hard substances and grinding
purposes. Walker Bros. & Co.. 2 & Wood St Phila,, Pa.

power, got It agnin by using these covers. Caloulut
bow mugh power you aro losing and find the gain you
will make 1o your work by sdopting n positive remedy,
Bond for a elroulur. Address Joseph Woodward, pro-
prictor apd manufacturer, P, 0. Box 3419, New York,

For Punches, Patent Bending Rolls, Radial Drills, and
Anglo lran Shoears, Hillos & Jones, Wilmingtan, Dol,
8 O Formith & Co,, Manchester, N, H., and 218 Cen.

HINTS TO CORRESPONDENTY,
No atentlon will be pald to communications unless

tor St., Now York. Specialties—Bolt Forging Machl
Powor Hammers, Combined Hand Fire Engines and
Hose Carriages now and second-hand mactinery. Send
stamp for Wlustrated catalogues, stating just what you i
want, |

Belcher & Bagnall, *5 Murray St., N.Y., have the most
economionl Stonm Engines, Bollers, Pumps, in markot §
alao tuproved wood and Iron working machinery. |

17 aud 20 In, Gibed Rewt Screw Lashes, Geo, 8, Lin.
coln & Co,, Hartford, Conn

Now Pamphlot of * Burnham's Standard Torbine
Wheo! * sont froo by N. ¥, Burnham, York, Pa.

B-10 Plug Tapa, 80 ete, Yark & 8., Cleveland, O, {

Vortieal Burr Mill, €, K. Bullock, Phila,, a,
Diamond Tools. J. Dickinson, 64 Nassau 8¢, N, Y.
Gaome's Elootrie Engine. 171 Pearl 8t, B'klyu, N.Y.
Bhoot Motal Presses, Ferracate Co,, Bridgoton, N, J. |
Excelslor Stoel Tube Qleaner Schiuylkill Falis, "hila,, Pa. i

York & 8., Cleveland, O, |

Tube Cleanors, 50 ots, per in

Mundy's Pat¥riction Holst. Bog.,of any power, donhle
and single. Sald by all to bo the best, J. 8 Mundy, Now-
k. N J

For Bale.~7 foot bed Potnam Planer, $80. A, A. |
Pool & Co,, Nuwark, N, J {
Bevine & Co'w Hydraulle Elovator. Great powor,
shnpllolty anfely ooonomy durability. 9 Liborty StN, Y,

A Cupols works best with foreed blast from o Baker
Nower. Wilbraham Sros., 2018 Frankford Ave., Phils
Blake's Belt Stude.  The most durshle fastening for
rubber wnd leather pelts, Greene, T'weed & Co, N Y
Lehigh Valley Emery Whoel Co,, Welssport. Pa,,
wanufacture standard whoels of best Turkey Emery or |
Amerioan Corundum  Send for priocs.

led with the full name and addross of the
writer,

Names and addresses of correspondonts will not be
given to Ingnirers,

Wo renew our request that correspondents, In refernng
to former auswors or articles, will be kind enough to
name the date of the paper and the page, or the number
of the question,

Correspondents whose Inquirles do not appoar ufter
a reasonable time should repeat them,

Porsons dostring specinl information which s purely

of 0 persona) charaoter, aud not of genoral Interest,
shonld remit from $1 (o 85, accordlng to the subjeet,
| w4 wo cannot bo expoected to spend tme and Iabor to
obtaln sueh Information without remunemtion,

Any nnmbers of the ScrENTING A MEICAN Burris.
wuxt roferred to In these columuns may be had at this
office. Price 10 cents cach,

(1) W, asks: 1. How large or what slzed
spool, silk lnsnlated coppor wire No, 85, must one have
to obtaln the best results in making a palr of bell tele
phonest A. The spoolshonld b about X ineh long and
18 Inch diameter, 2. 1n It absolutoly necessury for the
apool to At close up to the magnet, or must the wire be
wound direetly on the bar? A, The spool should At the
bar, and ft should be very thin, so that the wire may be
as near ax possible 1o the magnet. 8§ Wil common ans
nenled fron, such as is used for self-binding harvestors,
do for a lne for working telephonos from ouy half to
throo miles¥ A It 18 not large enough, Use No. 18
No, 10 1s stl]l botter,

(2) F. P. H. asks (1) how to make nitrogly-

‘ YLEMENT No, 13, saltable for telographing purposest A,

‘of water, A. A column of water one foot in height pro-
| duces 2 pressure of aboat 0°633 Ib. per square inch.

(6) J. E. S. asks: Ts there a receipt for soft-
ening cast ron 50 that it can be drilled? 1 have used
quicklimoand ithad no effect on sleigh shoe, A To
get agood efféct from the Mme, you mast have a lasge
quantity, that is, sufficient to prevent the radiation of
heat from the tron after It Is Immersed In {8, Try heat-
| Ing the shoe and leaving It in the fire until the fire dies
out,

(7 L. H. D writes: In the preface to ** The
Ploneers,™ Appletons® edition, page xiil., occars tho
following: “It ls worthy of remark that one of
tho most mackines known In European art
s derived from the keen lngeanity which is exercised
in this remote region.”  What machine did Mr. Cooper
allade to?—{Perhaps some of onr readers may be able to
answer Mr, D.% guestion.)

(8) J. D. H. asks: What are the propor-
tions of the ingredienta of a bichromate battery? A. For
information concerning batteries see ScrExrToro Axrn-
can Surrresexts, Now, 157, 158 and 150,

) O. W. H. asks: What is best to use |

for whitening belts worn by the militia? Something
that will not rub off, A, If not enameled, rab them
thoroughly with chalk reduced to Impalpable powder
| and & trace of spenm oll,

(10) N. A. C. asks how to clean nickel-
plated brass or Iron which has become coated with
burned grease and dirt, without injuring the nickel sar
face. A. Boll In strong solution of potash or soda,
rinse tn waler, and b first with molstened and then
with dry rouge or chalk,

(1) J. W. W. asks: 1. What degreo of
centigrade Is waler at Its greatest demsity? A 4", 2
How is the degree of centignmde converted lnto Pahe,?
A. See Samxvire AxEmcas Surrcesesy, Noo Ml
L What wonl! the degree of 4* centigrade be If con-
varted Into Fahr.? A 30°9%,

(12) A. B, Q. nsks: What Is the best method
of cleaning and polishing old copper colus which have
become badly coated with dirt and oxide? A, Boll them
In a strong aquoous solution of caustie soda, rinse In
soft water, and dip bright tn nitrlo scld, and quickly

rinse agaln.  Pollsh with a little patty powder, ronge or
tripoll,
| (18) 0. T. writes: 1. T have made two

Theso colls muat be wound in opposite directions, Use
three or four colls of gravity battery. 2. How many of
the same cells will 1t take to run an electric engine pow-
erful enoughi to run o large sewing machine? A. 40 or
. A How canlcloan a straw hat that bocame dark?
A. Hang It In a barrel or box filled with the acld fumes
| of burning sulphur,

(15) E. N. 8. asks how to put on the wa-
tered e mottled appearance to brass articles. A, The
brass 4 firsg polished to the required degree, and If K
Isa fine surface, the motfled appearance is imparted by
rubbing over it with & gymtory motion s Scotch gray
stone molstened with water. If the work s not very
fine, & plece of fine emery paper may be ased o the same
way. If it is conrse, & desd smooth fille may be ased,
Another method Js to securs emery cloth or paper to
the end of a small round stick, placing the stick in the
universai chuck of & lathe, holding the work sgainst it
with a light pressure,and moving it along while the
lathe revolves

(16) F. A. 8, asks: 1. Does the strength of
8 bar magnet increase In proportion to it size? A. No
2. Docs the strength of 3 telepbone depend more upon
the strength of the magnet or size of the indoction
coil? A. It has been determined that the strength of &
telephone magnet msy be varied between very wide
limits without materially affecting the loodness of
the tones. If an Indoction coil is msed, it shouold
have about the same resistance as the telephone
bobbin & What sized magnet and induction coll are
used upon the latest Improved telephones? A, A triple
bar magnet with a roand wronght fron pole extension
seems to answer well. The induction cofl may bave in
its secondary wire %00 or more ohms gesistance. 4. Is
there an advantage in rounding the end of 3 bar mag-
net? A Yes.

(17) H. H. J. asks: 1. Would a steel flue,
14 inch thick, or an iron one, ¢ inch thick, 20 inches In
diameter, and 7 feet long, be safe without stays of any
kind? A. Five sixteenths inch thick would do for ondi-
nary purposes, if but 7 feet long. 2. Would you prefera
boiler like that in the steamship Columbas, for ports-
ble use, to locomotive type? A No. 2 In ScrzwTirc
Axzmcax, February, 1, 1809, in an article headed * A
Hint for an Invention,™ you ssy the construction of the
fire box of the locomotive boiler *is an arrangement
necessitated by the requirements of science, snd not in-
dicated by rules of utility or good construction.™ Will
you please give the scientific reasons for this construc-
tion? I have long sapposed there mustbe some canse
| not apparent for this style of boiler. A. From the de-
! sign of tho machine as a whole, the parts attached to
, and depending upon each other.

(18) N. M.—Professor W. R. Brooks, in
| Rural New Yorker, gives the following simple but
| very effective smoking arrangement for all kinds of
| meats, especially hams, shoolders, and bacon. The
smoking is effected in a very thorough mannerand ina
| short time. The writer had for this morning’s break-
fast some ham which was smoked in a contrivance
| precisely similar to this, In six hoars. The ar
| megement can bo made by any one withoot the least
| tronble, and it s wure to *“work ™ every time. The
| sketch almost explains ftself. The device consists of
| the barrel, A, of any suitable size. An ordinary flour or
apple barrel will smoke four or five moderate sized hams
| or shoalders, Both heads are removed and a movable
cover pravided for the top. This may be of boards, or
| an old ofl cloth or tight blanket will answer, A short
| trench Isdog, In which Is ladd a length of old stove pipe,
B. A larger excavation, C, is then made, in which apan

of burning cobs or chipa can be placed, This Is covered
by a tightly fitting plank, D.  One end of the stove pipe
communicates with this excavation; over the other end
the barrel Is placed, the carth banked up sround the
bottom of the barrel and over the stovepipe, 1o kKeep
all tight, as plainly shown in the cut.  The meat may be
snspended from s stick lakd across the top of the barrel,
and then all covered tight with an oll ¢loth or blanket,
On piscing a pan of smoking cobs or chipws In the place
peoviited, the smoke passes through the stovepipe into
the barrel, fllling It with & dense, cool smoke. Shoald
the support of the hams, ete,, break, the latter cannot ba
(hort by coming ln contsel with the fire or ashes, 8¢
| tometiues happens In the regular smoke house,

L1 WL RL asks: Wil you please tell me
the composition of the wixture with which mani-
| fold paper bs propared, and what Xeeps the black from
rubbing off on the hands? A, Melt togethor one part of
beeswax and 6 or 7 parts of good Jard, and add to the
fused mixture sufficlent lampblack, Rob this mixture
Into the paper placed on & heated fron plate. Then pass

¢lectro-magnots which, when connected with the battery, between heavily weighted rollers to remove excrss.

‘mvequnu.mmu.wnm-mu[ (20) R. F. B, ks for the method of pre-
dayn after belng discounceted. Tenso lot me koow  paring what Is known as* botthed light.* It s msed by

eause and remedy. A, If the armsatare of & mag-
net le left in contact with e poles dunng and after
the ruptore of the electrie ourrent, 1% magnetiam |

will be rotalned, If the cores of the maguets are not of |
the softest lrom, thoy will retaln more o less mag- |
netlsm, 2. Is * bichromate battory,* deseribed In S

If you refer 10 the Gronet, It s not suMelontly con-
stant.

(14) F. 8. nsks (1) how to construct  an | so what woald be the &
clectro-magnet of aboat € 1b, sustalning power, and how  deop and 000 foet lang.
many colls of gravity batterfes 1t will take to run It  the mon sre ot
A. Take a 14 tnch bar of soft lron. § lnohes loug, bend | Nghts that would &
1t toto U form, with the arma about # (nches spart. Wind | vertising
| cerine In quantities of, say,801bs. A, T 83 parts of an | on esch Vb of the US or 10 layers of No, 18 wire, | can an

|

the watchmen in Parls to give light in places where ex-
Plosives arestored, A, Agitate s fow fraguments, about
the siem of peas, of elean phosphorss, with about 3 flukd
drachus of pure otive oll, kot encogh to melt ft. Then

,with » mmmn:
MMNW&QM S % =
(@1) “Subscriber * asks: Is there an ¢
tric light that would be sulta iy

work. A,
coluung, or luss




ing any Mjuriocns comsequonces.
muwnwnum
@%) 8 W. C. writes: In your paper for
Pebraary 1, 159, page 7, No. 14 of * Notes snd Querics.™
you state u.wm of tannic acld

MW.Iﬁlwmhlbebm“mhhor
ﬁnhhﬂ!&bmﬁmh&mt Wou!
Iike to get something that will not sealo off. Would

WNMMMM\\&IM:nm
for a long period A. Coat thedry tank with genuine
vamish, and when this has nearly dried,

o%imtifit

American,

[APrIL 19, 1870.

|
e 8. mhunmln'amuu a brilllant black |

Ink used In fine pen work? A, See answer No 15, p
218, current volume SCIENTIFIC AMERICAN. 3. Which
is the best steam engine governar In use? A, There are

l.'!lllmuulmtqnnvgnod We are un-
willing to decide bo rival

@9) G. L. L. asks: 1. What can l use to
coat the Inside of a wooden box for bolding sllver plat-
ing somtion? A. Line the vat with sheet lead, and give
the Iatter several good coats of a melted mixture of
equal parts of genuine asphaltum and gutta percha, 2.
What kind of wood is the best to make the box of?
A, Cypress is among the best, 8. Is the inclosed sam-
ple of rabber the kind that is used for making mbber
hand stamps, and will T have to yuleanize itafter taking
it from the mould? If so what s the most simple pro-
cess? A, Yes; see pp. 45 and 105 SCIENTIFIC AMEIICAN,

with melted parafine. Let the vamish harden thor-
ouaghly before filling the tank.

25) L. M. C. asks how to make a gold
bath for plating, o that be will get a dark gold deposit,
and how many Bunsen's elements are required. A, See |
« Electro gilding.™ p. 2340, ScresToric AMEmIcAS Sur
rixxesT, No. 160,

26) J. B. asks what chemicals are used in
fire extinguishers. A. Usnally a strongagueous solution
of carbomate or bicarbomate of soda and strong sul-
phuric scid.

@) W. H. G. S. writes: I have a large
quantity of small malleable fron castings: [ wish to cop-

vol. 890,

(40) W. G. W. asks: 1. What will make
hair grow, such as beard and moustache? A, Keep the |
system in 8 vigorous condition and the skin clean.
Bathe the parts frequently with cold water wnulnlng a
small quantity of tincture of cantharides, ' Hy-
giene of the Hair,"” by Profes=or Erasmus Wﬂwn. 8- |
EXTIFIC AXERICAS SUTTLEMEST, No, 110, 2. What will |
turn it black or dark, not instantly, but slowly? A, The
diluted juice of the baulls of green walnuts (Paulus
ZEgineta) is commonly employed.

{41) C. H. H. writes: 1. Take two round
balls of precisely the samo size, one being, say, four
per them. How shall TdoftY A. See Scrextiric AEni- times heavier than the other, and let them both drop at
cax, vol. 38, p. 5533, the same time. Will the heavy ball strike the earth any

m)J P. asks: 1. Is there any way ohqﬂkkt‘r(hlnlhtﬁghlb‘ﬂ? A. In air the heavier body

would reach the earth firet, 2 In the Scmstivie
making artificial stone without kiln drying; is there any | Axemicax of February 15,in the article headed “Galileo's

treatise on the mannfacture? A. Yes; consult patents M » by H. D. Garri it is stated thatall bodies
@202, 2731, 106,132, 100,04, 100.945, 101,253, 118477, { large orsms{l, dropped f::u:nnd.mdon -t-lbcumo
119,794, 130,179, 157511, and IR0, SecMa). Gen. Q | i i reach the earth at the same time. 1s thls so?
A. Gillmore's * Practical Treatise on Colgnet Beton and Please explain, as T think the atmospheric resistance
St " a .
other Artificial Stones™ 2. Have the postal depart would be greater in the large body than in the small.
ment found a sstisfactory canceler ¥ A, We believe A Tn's vacts sl Hodtes woeld fall’ with the: suie
Bot, velocity: in sir, the action I modified. 3 In query
(29) C. H. asks: What was the first steam- | February 1, in answer to E. W. in directions for making
ship to cross the Atlantic? Was It the Savannab of a Leyden jar, e is told to cost an ordinary candy jar
New York in 1510 or & vessel from Liverpool in 18177 | with shellac and then coat with tin foil inside and oat.
A. Savannah, 1819, Thls I have tried by putting three or foar layers of shel-
(80) F. H. B. asks how to make a glossy ::n:d“:ﬂ%mﬁ:”““"‘ﬂ’
blue japan for tin. 1 tried white varnish added to blae o A T Pon ke work. “!-"beaf
dissclved In Tinsced ofl and spirits turpentine, but (he | ™€ e rearon. o """",""""“‘ =
color was dingy and the mixture moddy, A. Grind green glass. Flint glassis pot a good 08 X0
honld also rejecta jar which has the slightest crack or
bright Prussian blue or emalt with pale shellac or mustic ;.'
wvarnlish, i
(1) H. L. asks: What wire gauge is re- (42) B. W. asks if an electrical plate ma-
ferred to In giving the size of wire used on the dynamo- chine and a battery of Leyden jars will work an clec-

olortric et ket EXTIPIO AME) trical pen, s well a8 o Bunsen battery? Or tolerably
am.:’:. 1613 bAo.dAl;c:‘;n AN well? A. No; the discharge of sparks is not suffi-

clently rapid.

(82) J. A. 8. writes: 1. Give size and ma-

. 5, it o thisight alophotis (RiAensiii .Mmzmu,s, Er1C.—Specimens have been re-
of each part). A. The construction of the Right tele-| ceived from the following correspondents, and
phone is deseribed on p. 18 of current volume of the | examined, with the results stated:

SciesTirie Axerica¥. The dimensions given in the = .
i e acar e, Mei e s W. M. S.—Ttis the pollen of_lhe pine (Pinus strobus),

wood or metal, or s membrane may be used. The spring COMMUNICATIONS RECEIVED,
may be of bras= or steel. 2. Where are the connections On Electric Light. By G.F. §
made® A. One wire is connected #ith the spring, the T
et Tin S e On Vibratory Motions. By J. C. W.

(33) J. W. W. asks (1) how lead pipe is [OFFICIAL.)
made. A By forcing semi-melted lead by hydraulic e
pressure, a die, In which, concentric with its

B e .0, & whioh, S 5| INDEX OF INVENTIONS

that of tile making. 2. How is iron gas pipe made? A,
By passing strips of iron heated to a welding hest be-
tween rolls having semicircular groowes. The pipe is
m-&ddmamlnnmbﬂm

(34) R. E. H. asks: Does the Gatling gun
sond all iis shots to thesame point, or do thoy scatter?
A It may operate either way, The gunver, by giv-
Ing it n luteral motion, may scatter the bullets to almost
any extent,

(35) J. H. F. asks by what process he can
extmet picotine from tobacco, A. Tobacco leaves are
digested for 24 hours, and repeatedly, with water con-
talning sulphuric scld, pressed, and the liquid evaported
half down, Itls then distilled with canstie potases,
and the aicotine exbausted from the distillate by ether,
The ether Ix removed from the ethereal wolution by
evporsting, finally clevating the temperatare to 140°C
(=254" Fah.), The nicotine, which Is still Impure, of a
:WIW.‘:GW slowly st 180 C (=35%4" Pah,)

A corrent of dry hydrogen over quicklime. Some ¥a- | pails machine making pail, L. m....
Hetien of ohaceo yleld ax much as 7 per cent of nicotine, | m.uunu:ov'v.l.. m:-n.x. w
Havana only 2per cent.  Nieotine torns brown and §s | Ballot box, J. Powel
partially decomposed In contact with aly,

(38) F. . N, writes: You tol in a Jate
paper Now to cnt off water gauge glasses for steam
boflers. [ sugpest & better plan, Take s emall round file,
Insert it in the glass, aud hold your thumb for & guuge
84 10 tha length you want to cut off, then seratch aroand
snd the thing i done,

Letters Patent of the United States were
Granted In the Week Ending

March 11, 1879,
AND EACH BEARING THAT DATE.,
[Those marked (r) are relssued patents,]

A complete copy of any patont in tho annoxed list,
Including both the specifications and drawings, will be
furnished from this office for ono dollar. 1n ordering,
please state the number and date of tho patent desired
and remit to Munn & Co., 37 Park Row, Now York city,

Abd el 10

P for mov
(1 A O T L
Advertising caster, J. H. l?lynl.
Alurm loek, T. N. Roberts.
Artist's kit, W. H. Bro'nell sovse
Axle and box, vehicle, O. noum
Axle box, car, W. W. Worswick
Axle, vohicle, B. E. Lincoln

t oure, D. T,

Matting, package of cotton, G. M. Hamlin,
Beads, stringing, S. M. &£ J. C. Lowis .......
Bed bottom, A. C. Langworthy. .
Beohlve, J. J. 1awson ......cocivvians
Boer pressure regulator, M. Twchirg!.
Bell, gong, J. 8, Crane.... ...oconivnise
Bird seod roservolr, O. W, Taft..........
Blue, manufacture of Prussian, L. Graf, .,
(87) M. MoL. asks (1) how gas is made, and | Boat lowerer and detacher, W. A. firico
of what material, &t the Munielipal Works, foot of 44l | Boot and shoe, L. Loeser......... :
street. [a it made from wator? My friend ‘°°"'”"‘| Boot nad ahoe heel atiffeners, mnchlnn r-u crimp-

that it 1 de from water; L ony that it Is not possible S BRI, 5 o5 o s owniasnpoise cikn osdpang woron num
In this age of A: Yeo; when saperheatod | Boot upper. B. A. Robinson .». cons 2BT0
S s B s R 3
mw)“l'ﬂl'ﬁhﬁu;.mm:h Intter. THE | Rox cateh, A. GRETIDET.... ..oov. cvrvvrires oosens m;.lm
resalting gas—aoom prome) y of hydrogen—and car- | Brackot, O, A S e 21804
bon monoxide—has very litle (laminating power, but | Bresd box, W. G. Sones s TIL
this is pesnediod by lntrducing & smal) quantity of the  Friek, eto . kiln for burning. N h-u». . M
vapor of some vich hydrocarbon—as naphthe —into the | Prick machine. J. € Anderson . Ao
retort with the gass. 2. Alwo what ls taeant by (he gov- Bridge construction, B. Williams o 2N
inages works. A, The governor s an ap Bridie bit for horses, G. D Dodley ...ovvverins oos 218 o

by which s aniform re 1o automatically ::::::: :unwc;'.ll r I'\hl'y ...... A0
saalatained as the gas passes from the reservoirs or zan RPN S vk oo Tod SRR
ey g s hagl ‘:‘ ﬂ:;:vhu::r‘lnc W.M.Betta..... SFesinas . mom
bolders #reet maln I, B L. Mudd. .. niniiiieis o TSN
ernor stands Is called the governor room Candlestick, J. Frick W
@8 D. O. asks: 1. What s the tempern :-r brake, B. 0. Chatterton .....oooe.r. .. EITR
taroof s vacanm? A. The tempernture of bodies within | . :: :m..,h gt nbesy p nalm |
mpling, Maxhimer & Truboey a2 |

& yacoum under ondinary clreumatances varies with the | Oar coupling, J. €. MeCollam TIA088

temperature of surrounding bodles, the lnclostug walls, | Car, milway band, G. 8. Stemeld. ........

ey

Car wheol, 8. L. Wiegnnd., .
| Oarriage boot clasp or rcutrrwr. A.G. Fne II X
Carriago bow rest, J. E. Reaves

Casting mould boards, W. J. Adams.....

mre
. I
F10.248
R Y

Catafalque, E. 1. Parkor ... ssusnssssingvavecsrser SERID
Churn, 8, 0. R, Harris.. 23,19
Charn, A, Muller.ooooiiininins .

wes 100N
..... . Nars

oo U0
. 2 0m
wers TIAN0D
vees TN
es BN
..... 2150,1%
..... 10,004
..... 210,045

| Clrouit closer lock, U, 1. Pond .......
.(‘lmlu-horu . & Thompson. .
Coat and hat hook, K. E, Stow
Cock, gange, T, B Ringham . ...
' Collar cap pross, G, Chmmberlin. ...
Colter, wheel, J. TADG..cocivinens
Colter, wheel, T, Pates......
Corn sheller, 8, M. Masslo .....
(.‘oncl, C. H Carson
‘ribbage box, M. Greenspecht
" (uruln fixture, k. D. W hlulur ........
Dental drill, O, 1P00r (B viisniniininn
Dental engline hnn«l plece, B, S, Rrown ..
Dental plugger, H, Rickmann
Domestic boller, 8. W. Bradley....
| Door bolt, Falrchild & Hazoltine..... .
| Door speing, T. W, HIL . ooiiiiirivimnisvrsrransnnes 0,19
| Draught attachwment for vehicles, G. A. Hall...... 15,190

:

Dustpan, W, W. & F. B MIX. .. oo A=

‘Iﬂmro-ml‘nﬂlcenﬂnf C.T. Mas0n. .. .oviaess 2N
Eiliptic spring, H. C. Luders.....cocooenr = sronnen U308
Elliptic springs, ear blanks for, W. m [\ JRAT LT+
Fan, sut ie, 'T. J, Bo

Fan, automatic, J. Watts.
Feather renovator, T. F. MeBrdo ...covvivinnvinn
Fence barby from wire, cutting, J. Nelmeyer.....
Fence post, ron, B, Metsler. .. ....covviviiinnie vae an8.004

Fertilizer distributer foed cup, Marks & Jessup... 213,063
File case or box, 8. DUrye.....ov coveesnnes con sar 215,040
Filtering semi-flulds under prossure, apparatus

for, Neodbam and J. & J. KIto, 2o

Firearm, rovolving, P. Mauser........ ¢ <
Fire extinguisher, B, C, Lefforts «...oooiiiiinnnns
Flour and meal chost with sifter, JL.8.G.& HLB. Ray 213,000
Flour commode, J. JONNSON. .o cvivcarsnianes ceenes 213,906
Flour mill dust collector, C. C. Washburn, .
Fruit drier, Moore & Bruner...... .
| Frult gatherer, G. G, B. Greenwood «..vveiiiienns
Furnaces, apparatus for supplying fuel to boller
and other, J. Proctor. ... .....
Game apparatus, C. G. Knight. ...
‘Game indicator, Jones & Osgood..
Gate, F. P, Glndfelter......cooen wnee oo
Gate, Maddox & Hamphries ...oooovineiimsinmmnnns
Graln snd middlings separator, W. FL. Rhodes .... 214000

hssenaeanrasanan

umnmpnmnqnnoalon. w. B nun!u . U300
Hats of straw, palm leaf, ete., C. M. Osgood ... N0
Heat and ventilation, producing, M. A. Shepard. 213188

Rocking chalr, W. H. Haman....
Roofs, construction of . J. Boyd ...
Roving machine fliers, G. J. Hamand .
Rowlock, I. H. Wright ........ ...
Rabber roller for clothes wrmgnn -ml m!uw p.r.
poscs, valcanized, G. H. HOOd c.ooiviiiviniiii
Ruling machine, paper, J. C. Forman ...,
taw,cottongin, J. E Carver ......... "
Saw sharpener, gin, P. Armstrong.......
Sawing machine, band, C. H. Mayo. ..
Scales, welghing, F. D, Payn.........
Reoop and sifter, lour. J. B }!ub”
Seod drill, 8. W.
Seed dropper, J. M. Forden (r)..
Sood treator, W. B, Fisher (r) .....v sesevissvenndnid
Soervico box and valve for closet dl“ﬂll- E.W.
Meyer.... ...
Sowing machine, G. 8 Dnrluu
Sowing machine, J. N. Tarbox ...
Sowlng muachine, L. Dustin .......
Shoot metal box, D. M. Samers..... esevsenrre
Sheet metal pipes, grooving, C. lnlm
Shingle cutter, W. Goldle
Shipping case, H. 8. Sprague
Shutter bower snd fastener, T. B, lln.'n Jr. (0.
Slok trap, J. T. Bladen...
Slate frame, H. L AMm. o
Spark arrester, J, L. Jacobs ... .
Speculum suppositor, D. T. Gale.
Spokeabave, C, Bpring ...ccosvvsrrmnsnnsnss
Stamping mill stem guide, Crane & Raup....
Stoam engine regulating dovice, C, C. Jenkina....
Steam engine, rotary, J. H. Darragh,
St ofl, C. Alvord .....ovv wo vos

1] ssagaeééu

B R T TR

3 . Asheroft, .
Stoves, laundry whohmont for, B, Bvlft.
Straw cutter, T. B. SBAW ....coccvininnrnrsanes
Stufling box for valves, oto..J. omum
Sugar liguoring apparatus, B. Laogen (r).
Swing, O, Unsloker....coavnesrassannsssnnes
Syringe, agricultuml, P, C, Lewis,,
Tables, iy fan for, J. E. Hanger,.....oe..o
Tapper for barrels, ete., J. H. Armstrong.
Tassel, mufl, M. S{ibersteln..... csmnagsmenae
Telegraph, automatic fire alarm, J. H. Guest
Telograph instrument, fire alarm, 0. H. Pond.... 21508
Telophone, electric speaking, A. G, Bell...........
Thill coupling. J. McDermott .

se-eaaaseééeaezsgeagsesézsgszgs

....... areassranananne

Thimble and bread cutter, A. Mclotosh «..ovveee. 210N

Truss, WHKIns & MCLEAN ... .cecievcevansnnsssenss ST
Truss pad, N. JOOOs (fh. . ciiiiiecinioinsssnnsnssnnne
Twine holder, G. H. Stedman.........ccecrsssssces RIS
Valve, balance puppet, L. D. Bartlett. ... ......... 318000
Valvo goar, G. B. TOWET ....ccvueersssasasssnsns: sse SHASL
Valve, vacuum, N. C. LocKke. ..ccirrrerinsssnes «oee JBIN

2308 | Vapor burner, Z. Davis nion

Vapor burner, J. 8. KellORR «.cuveeriirairarensasases JHIM

Voult, burial, S, G. Maus .......... a1

Vegetable cutter, T. 'l‘adnmm.. W0

. Vollclo spring, 8. 8. Clsar..... 230

Hydraallc elevator, S. Swartz.. Vehicle top prop, C. F. Odell .. AN

Hydro-motor, B. Flelscher......... o Velocipede, Hinckley & CUIVOE. ... Loivs e ia SRl 28,100
Toe makers, cell for tanks of, F. N. Mackay....... 213219 | Ventilating and sewer connection for houses, W.

Insect teap, W. J. Quinn....... s Ay RIS Plokhandt ..ooeeannes N

Insect destroyer, L. C. Root.... snnigess S13.351 | Vessels, constructing hulls of, T. s ns
Insect destroyer, O. Mueller Vise, B. W. Storey..... sssisss. assasassaneisssersesty

Iron and steel by magnetism, ascertalning the
density and tensile strength of, A. Herring.... 21319
Knockdown chair, W. WM.. asan
- N3

a3

Leather plping, Z. M. Lane. ...... voceeeae nsvovie = ANUNR
Lever, device for placing the working of more
than one engine or mechanism under the eon-

trol of a single, H. Wi rth. PR

e

1

Wemwrver.li‘ G. C. Weir....... ccansens sesnsene
book J. 8

ivennd d

Loom shuttle, metallic, Beatty & Edwards. . « 250w
TLoom shuttle motion, A. Faulkner........coeeees SIS
Taubricator, E. F. GONON. covvvsesnesnn sesnssresnss SILIN
Malt ligquors, preventing galvanie saction In the

munufncture of, Strater, Jr., & Ruoter ........ U512
Mash from whole kernels, process and appartus

for preparing maize, C. A. O. & G, A. ¥, Bohm. 215,003
Matoh safe, E. H. WBItDoy () ..ooovvaenniineis ve
Measuro and fannel, liquid, C. V., Pettibone.....
Measuring tank, liquid, W. Baldwin. . .cooone
Metals, paper, ote., for protecting, 8. O, Eaton
Moulder's tool, G. Fheed ........
Musical Instrument, O. H. Armo.

Nozale for hardening dles, J. B
Nursery chalr. W. E. Harrison.
Organ blow pedal, J. H. White
| Overalls, H. F. Woodward (1)..
Pan former, T. R. Morgaa, &..... ...... eosssnisnses
Paper bag machine, triangular, Nugont & Burns, .
Paper cutter, A. Beck. ........oe00s sorssisessunsbaTee
Paper, expansible and wﬂo core for rolls
of, J. P, Vieaot. ..
f'oa sheller, J Budd........
Mmﬁuouuchnul.n A. Posslos...
Pleture support, V. Viset, ..
Prpo coupling, A. 8. Bm'noll
laner, road, J, Phlou-
Planer and matcher, W, i, Doane . .. cornraananes N80
Planter, convertible corn, A. Runstetier (r) . ...,
Planter, corn, J. M. Brownwell. .. ..o civveiie aus
Planter, corn, 8. Page .
Planter, seod, W. J. )lemr
Planter, seed, J. . !lor'- .
Planter, seod, J. maa
Plate holder, V. Viset.....
Plow, A. Goodyear ......
| Mow, G. D. Loomis .....
| Plow, G. W. MeDandel. ...

EE%EE SEEsbbiREitihs

i
2
5

Mow attachment, wheel, J. I.O.-!-
Plow, hill sde, W, K. Connelly .. shee woevens
Plow, rotary gang, N. PO ......o coone sesssssns
Printing machine, cylinder, JI. B Denny .
Pulley for tmveling oables, supporting, 0
JINAWID (F).cvineirianrninnsnsrrrnisnss Seeeraanenans
PMulveriser, ground, B D, "ll .......
Pump base, vaowum, 0, l'lm

Hallway frog, B, H. Johnston,
Raflway rafl, Mo R, TOrRIDE ... o onviennesssnses TR
Rallways, destroying vogotation on, l. Il Slmpean 20025
Ralsiog heavy bodios, T, C. NGratore. .o 18199

it EE}E%EEEEEH&

.23

ply of, K. & D. L. Murchlson  ..cccocmmeienins
Water wheel, turbine, J. T. m“onm-.cn
Whifletree, T, 8. Hill.
Whiflotree hook, G. W.m.....u-m . m
Whip socket, 0. B, Mnuuunnnunmu s ”

SesnmansanaatRRRins v

nmm
W00d, bending thin sheets of, T. B, De Forest.... 1810
Wrench for inserting bung bushios, D. Ackermann 213,08
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o3 Ddvertisements,
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JUULS

FOR PRACTICAL MEN.

Our newand enlarged CATALOGUROP PRACTICAL AND |
SciesTire BOOKS, % pages, Svo: a Catalogme of Books
on DY EING, CALICO PRINTING, WEAVING, COTTON and
WOoOLEN MAXUPACTURE, {to; Catalogwe of a cholce
collection of PRACTICAL, SCIENTIFIC, and ECONOMIO |
BOOKS, {to, List of Books on STEAM AND THE STEAM
ENGINE, MECHANTCS, MACHINERY, and ENGINKEKING,

List of Important Books on METALLUNGY, MET-
i STRENGTI OF MATERIALS, CHEMICAL ANALYSIS,
AYING, otc, 4to; two Catalogues of Dooks lml
Pumphlots on SO01AL SCIENCE, POLITIOAL EcoNoOMY, |
BANKS, POFULATION  PAUPERISM, and kindred subjocts

sent freo to any one who will forward his addross.

HENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,
1) WALNUT SreExr, PHILADELIHIA.

FOR SALE—DICING ING MACHINE mS\l.\LL
o. won! w

R, DaRA R | ©
mmontmﬁ:. PECK, West Bloom#field. N. ¥

MILO
od 1564,

line.
ne.

Jo terms W

<10N d upon

BVENS & CO., Clevetand, Ohlo. ‘
THE FORSTER-FIR- |
MIN GOLD AND SILVER
AMALGAMATING COMPY
of Norristown, Pa., will grant
state rights or licenses on
ecasy terms. This lyldtom
works up 10 assay, and re-
covers &e mercury rapidly.
Apply as above.

|

JOHN H. CHEEVER, Treas.

XPOR"I‘A.‘T FOR ALL CORPORA'I’IO\S AND
MANF'G CONCERNS. - Buerk’'s Watch=-
man’s Time Detector, capable of socurntely con-
trolling the motion of a watchman or patrolman ut the
olm-n-mnnuomu! Is beat. Send for cireular.
J. E. BUERK, P. 0. Box 979, Boston, Mnass. |
Bewnm of buylng infringing Detectors.

Organ Attachment.

Co Phuwm?h uf Self-F An Ain:
NELLL,

YA any mluh. n sny key.

E,\LD\'Ess —BY GEORGE H. ROHL,
M D. A hﬁnl but Highly Useful paper. showing tho

of Bal T i _produced, w h{ the
lhlr hlln ol. with mhnulonl of Kafosl's P d
Effectual Hemeody Heclpe for tho same u'x?:unr
' g

with mm(lum nnd Gvnenl Advice for
Bal his s

d Preserviog the Hair,
dneas over nnbnlnmd.

dness, Restoring
one of lhu most Unm Practical, and Valuablo

_l-}l\'i-'lNE

Scientific Amervican,

253

s RUBBER BACK SQUARE PACKING.

‘ For Packing the Plston Rods and Valve Stems of Steam D-ul-u and Famps,

of the packing which, whon in use, Is in contact with the Piston o

nwﬁ;& part
A elastic baok, Ihk‘h keops Lho part 11 against the rod with suflicient prossure Lo be -l-ln- tight, and yet

croates but little frictic
This

Packing i mln in longths of about M feet, and of all sizes from X to 2 inchos square
NEW YORK BELTING & PACKING €O, 53 & & Park How, Now York

Fine Pamphlets Pre 190, @ Page| , Reran, Established
per 1000, 1000 Fine 9x12 Clrculars, 8.0, Price Jist or CENTS 1843,
ostimate and samples for stamp. L Flontw, $1. per p...‘. PSR S

“*Local™ l'rlullnn House, ¢ lln-r (. ¥ Crool n, N. Y.

| Warranted of warranted

the hardost
and Face o

{teroper, and
Eacre Touse Co., . e ot e |
Dettor than any English mako, and only one that is fully |
614 to 626 W, 24th St., Now York.,

ED 1!
BOLLER FLUES of all h Regtr S| e Sickoires e

S50 slzes, fram 142 1h, ta S00 lbs.
Cllllnuum furnished on applioation.
Of Best Material and Warranted.
§# ORDERS PROMPTLY EXECUTED.

Cigar Box Lumbe
No Payment Raguired till Tubos are Fully Testod and
Satisfactory.

i MANUFACTURED by our NEW PATENT I'RO(L\\.

The Best in the World,
SPANISIHL CEDAR,
MAINOGANY,
POPILAXR.

Also thin lumber of all othor kinds, 34 10 ¢ in,, at corre- |

sponding prices. All qualitios, Equal in all respects to

un made, and st pricos much unde lny to be obtalned
de of our establishiment: Send for price lst,

not o "ru..f

JOHNH MEGOWAN
. AN

2
-

Latest Style Cms. l I.a-ru Floral, c(r
case, name in gold, 10, VT B3OG., Nerthlard, Cl

50 ST

Lathes, Planers, Sha pers o

Drills, Bolt and Gear Cutters, Milling Machines, S GEO. W. READ & CO.,
| Machiinery. E.GOULD & EBERIL RoT ‘\"::m‘";? 3. 156 1o 200 I.r\:l- mireet, N. Y.
LAP WELDED CHARCOAL mox " — &
Boller Tubes, Steam Plipe, Light and Heavy Forgings, B i SVK[L.'!AR':‘EA.IX'IR 1
Engines, noum. Cotton Presses, Rodllog Mill and Blast | = AR I e oox frees e epatiom - oo
w "READING IRON WORKS a § e e s
261 South Fourth Sty Phila. | = Dy e Cived

BARNES' Patent FOOT and STEAM POWER MACHINERY.

SECTIONAL VIEW.

LATHE
PRICE,

No. 5.

FOOT OR STEAM POWER.
u&hﬁwgér‘%m Cnu-cnnuo un. turns and bores upcn. Has hollow W food,
nooxron:o. ILLINOIB

or FITS |8AlESMEHL
CURED! WANTED

Am.ad

u\'u.l. 4
Dl Ross. Rnchmond lnd ~1)ear In {‘::vo &mper-

y cured by your treatment, for which I am truly

concorning the Treatment of B
Contained In SUPPLEMENT 161, }'rico 10 cents,
cu ' lr:urul
RED!! |i

P l T An In!nlllfug uuum&ni

nmody for Fits, Epllepsy or
Falling ﬂﬁeknu-, warranted to effect a apoedy and
Pormane: “ A Free Bottle?® of my re-

nowned upnlnc nnds\‘nlulhlu Treatise sent to any
sufferor sending me his Fost-office and  Express
Address. Dun. H. G. ROOT, 153 Pearl Street, N, Y,

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

PuitApgLrnia

lold on SGdaystrial before payment; The

MERRIAN
TELEPHONES.

Porfectaound transmitters. sodtheonly Acous
o Teluphiones t - n be used around angles with undimine.

‘v.-u pawer, NTS XOW PENDING,  With our new
)uw-v-;u. In .m. urs Ui tlekiong of a wateh has
boes plainly heard & hundrod foot sround 4 lllur’o
Now. 1and 2, fur ardinary lines, with soun:

t palr Line wmaterial at low
convenlent instrument for Deal -
& m o hear the lesst sound, $1.20 o §2.59) pe
The .u|- yA wity of these Instruments over the ear trum |-|
demonstration. We elalm thatour Telephoues are
apeost made. and the factthat we nre wils
o trial is sufficlent guarsntee that they
) They contaln no lnfringe.

mont on any patent. For full partioular sddros

The Morrinm Manulieturlog Company,
0. 4 Exchange Place, Boston,

THE BIGGEST THING OUT .'.l!‘:f&":l,‘iti
(nw Addross 1. NASON, 111 Nussau 8t,, Now York
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FPATENT SPARK-ARRESTER. o

0N P Mn'm!-d $650

10 = 750. 2.W.P Euui\ $150,
12 = 1000 ; . 250
r our Clreula > 360

L \NVI’.t‘, xw&%on ,Culnmg N.Y.

The George Place Machinery Agency

VMinchinery of Every Description,

/00D WOR
P LANING

MAT Gl MOLO
TENOIV///(, bi'/v VING

Durin ¢ past threo years [have recommended
to others wao have also been cured, bo mun could
what you have done for me, RAY

oF Cercifeaten of Numerous othar Oures and fuil 1afite
Kation address Du, ROSS, 0% Main St., Richmond, Ind,

I\‘ .lblllh

An engine that works without
Bolh~r Always ready to be started
m"giw ut once full power.
- ’
co

Burns coxumun Gas and Alr, No
lusun no mnl nu ashes, no fires,
A extra insurance.
A.lmou no u(cndnnco.

THB NEW OTTO SILENT (u\b ENGINE.

Useful for all -rork of small stationary @
Bulit in suosof l.nnd?l’! by S(C Ill l(‘lli‘ll,
SCHU & CO., 3M5 Chestnut Street, Phila., Pa.
u. =. Vlnnnluz &. (.n., m l.lbo rty St., N. Y., Acunta.

DYERS AND MANUFACTURERS FIND

Thomas' ONE DIP dyes, Jet Black No, 4 and Hluo Black
No. 55, the best and fastest blacks known, They saften
all fibers and all fabrics. Fur or wool hata dyod In two
hours at one operation. Raw cotton earded and spun ns
well after as before dyelng. Cotton and wool mixed
umuh besutifully dyed at one operation,
and very convenlient, Reclpe books uu.\lln.
N.SPENCER THOMAS, Elmim, N. ¥

BAND & SCROLL SAWS

vafﬂﬁd
VaRie 1y woo0 WORKERS,

J. A.TFAY & CO.

CINCINNATI,.O.U.S.A.

FOR sSsAILXE.

For Exporlummnll‘uu-m-- A Large Lot of BLECTRO-
MAGNETH, 15 to 35 Ohmas Heslstance.

Suitable for Telephones, Sounders, or Relays.

Armatures, 25 conts axtes,
Cost T5conts, Wil will, postpald, on revelpt of 25 conta,

HENRY W. POPE, Elizabeth, N. J.
6

Economical
Addross Chromo and l‘ormmnd ﬁmlu (no #alike), Namo in

Gold and Jot, 100, CLINTON Bios,, Clintonville, Ct, |

A TUII.D & GARRISON
BEST FOR ALL PURPOSES.
STEAM PUMP,

Brooklyn, E. D., New York.

EDMUND I)IL\I'l.IR.
Manufacturer of First<cliss Engloeers' Instruments,
Establiabod in 180, 220 Vear St Philng, P,

B s !

AHEAD OF ALL COMPETITION!
Y PHUADELPHI

N.Y. STENCIL WORKS 87 NassabSLN.Y

mll MACHINISTS AND HOILILER MAKERS' l"‘b\\'\'

Bteol Ulamps, sond for elroular to O, W, LE COUNT,
; HSouth Hor\mll (.t_.

A N])
i

IHOW TO REMOVE STAINS

Spots from Linen, Cotton, Woolans, nnd Silk g n
tuble of Specitio Directions, showing how to proosed (o
removing from ol of tho above kKinds of goods nny
statoy of the followlong charnotor, to wit : Stalon of Bogar,
Glug, Blood, Albumon, Groasn, V urlll-h. Ol Paints
Stearine, \’nuu!uhlc" ‘olors, Ked W Ing, Frult ﬂmluu Hed
luh. Allgarine Ink, Iron e, Ink madh nllhuulln. 1 imeo,
Lye, Alkall Btains, Taonin, Groon Nut Stains, Conl Ty
stalon, Wagon Groaso ,\ul-l Ftalon, oto, By moanas of
this valuable table of dircotions Dy person, by pro-
viding himself with o fow straplo ohamioals, and using
lln s o directed, may readily clean any spocies of the
above goods, and if necessary sot up n oleaning shop
This is one of the most convenlont and valuable papers
on the subject ever published  Contalned In SUPILE.
MENT 158, Price 10 cents

18'79-
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ﬂll"lf‘l NI‘IYH "o
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ng !

e SEHRE BOR Th K Pow ER.
The complite pietory and highest awards st the
houstive Flola Treinl ot the Paris Workd's tlhlhl(hm in |
1974, togother with those ut Che grent hundred day trial at
the Contennial in I¥¥. prove these machines fully
matutsin thelr reputation as 1 el Lawn Muwor yol
madae. Do not buy worthloss tmitatlons, when t Kouu.
ine can be hal for the same money :

GRAMADM, EMLEN & PASSMORE,
“wlentees and Manufoacturors

G311 Market s, .
Send for Descriptive ?\'l. oguan 'l':::‘l':“"'.'.. Pa

BESTANDCHEAPEST |
SCREW CUTTING

| ENGINE LATHES
S0 o SESCHTORA 1N 4oyl

SEND rom Ex%&‘r‘fn CATALOCUE
GOODNOW & WIGHTMAN
176 WASHINGTON $T BOSTON MASS.

STRONG AND CHEAP qP‘\" BluDGl'ﬁ.

| Geaeral description, dimensious, and foulars, with l

con of drawings, covering (Hustrations of ail the
-h-x Is, fur e brkdge of VO fecl apan or less; specially
useful for cromsing of oreeks, lnnl rivees, loa, or
wherever & oustly structure Is not destrable "h draw-
| Ings are from the Spar Dridgs u‘b biled at the (‘-oun.
nial, in the U, 5 Departimens o Hitary Enginsering,
Thowse tridges are wholly.oomx of andressed uu.

151 Cinmbers sod 18 Reade Stroots, New York

SUFPLEMENT 71, Frice W cents,

STEAM PUMPS.

HENRY R. WORTHINGTON,

239 Broadway, N. Y, N3 Water St., Boston.
Tie Woxrmxeoros DUrLex PuMpriso EXGINES Mon
“«

WATER Works~Compound, Condenstog or N¢ On-
densing. Used in over 100 Water-W orks Statio

Srean Pours—-Duplex and Biogle Cylinder.

Price list issued Jan. 1, 1879,
with a reduclion exceed-
ing 30 per cent.

O1, Merenn,

WATEIR METERS,

PuIIman Palace Car Co.,

NDORSK

TheHancncklnsmramr

as the most economical and perfect
boiler feeder,

[cory.)
GEO. M. PULLMAN, Prest. Pullman Palace Car Co.,
T. A. BISSELL, Manager Detroit shops,
CONNTHUCTION DEP'T, DETHOIT SHOPS,
March 18,
Messrs, PHLunCR, Cunisrie & Co., Agents,
Detroit, Mich :
Gentlemen—The Hancock Inspirator Is working to our
lnlue satistaction. We consider it the most economios
and perfect boller feoder that we know of
Shalfl put in another one &s 00N as we oan stop the
botlers Jong enough to do it. 'We are now running antil
ten o'clock at night,
Very truly yours,
T. A. BISSELL, Manager.

7 Illustrated and Descriptive Circulars sent
on application to

‘Hancock Imspirator Co.,

52 CENTRAL WHARF,

BOSTON,

. - .a m -
Scientific Amevican
The Most Poplhrps?l::ll:f’l‘t.per in the World.

VOLUME XL —NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to canounce that on the Fourth day of January, 1599, a

row volume will be commenoced. It will continue to be
the aim of the publishors to render the contents of the
new volume as, or more, sttractive and aseful than any
of Its predocessors.

Ouly 8S3.20n YeAr lncluding Postnge. Weekly.
33 Numbers o Year.

This widely clreulated and splendidly Ulustrmted
paper is published weekly., Every number contalnes six.
toen pages of wseful Information, and & lnrge number of
original engravings of new lnventions and dlscoveries,
roprosonting Engineering Works, Steam Machinery,
Now Inventions, Novelties in Mechanios, Manufuctures,
Chomistry, Rlectrictty, Toelegmphy, Mhotogrphy Archi.
tecture, Agriculture, Horticulture, Natural Mistory, ete,

All Clnssen of Readers find In Tur Sapstine
AMERICAN & popular resume of the Dest scientific i
formation of the day ; and It s the alm of the publishers
o presont it in an sttmetive form, avolding as moch as
possiblo abstruse terms. To every Iintelligent mind,
this Journal affords 4 constant supply of Instructive
roading, It s promotive of Knowledge and progress in
evory community whore It clreulntos,

-
Terms of Subseription, ~One copy of Tue Screx.
TIVIO AMERICAN will bo sent for eue year -2 numbors—

| postago propald, to any subweriber in the United States

| or Canada, on recelpt of three dollars and twenty
| conts by the publiabers;
| months, $L.00,

slx months, $L8; three

Clubs.~Oune extra copy of THESCUENTIFIC AN ERL-
CAN will e sappliod gratis for seery clud af Sre sudscriders
ot B0 each ; additional coples al same proportionate
e, Postage prepald

One copy of THE SCIRSTIFIC AMERICAN and one copy
Oof T SOrEadire AMERICAN SUPPLINEST will De sent
for one your, postage prepaid, 1o any subseriber In the
United! States or Canads, ot rocelpt of seoen dollars by
the pubilishers

Tho safest way to romit bs by Posta) Onder, Draft, or
Expross, Money carefully placed luside of envelopes,

| securely soaled, and correctly addressed, soldom goes
| Astray, but Isat the sender's riak. Addross all lotters
and mako all onders, drafts, ete., payable to

MUNN & CO.,
37 Park Row, New York.
To Varelgn Subscribers.—Undor the facilities of

| the Postal Union, the SC1ENTINIC AMERICAN is now sent

by post direet from Now York, with reguiarity to subscrid-
ors In Grest Britain, India, Australia, and all other
lnunbnlnuu 1o France, Austria, Delgium, Germany,
| Munsln, a0 411 othar Furopean States: Jepen, Rrasl,
Moxico, and all Statos of Contral and South Amerioa,
Terma, when sent (o foreign countries, Oanada excepted,
B, gold, for SCLENTIRIC AMERICAN, | yoar; $, qodd, for
both SCIENTIFIC AMERICAN and SUPPLEMEexT for |
yoar, Thisincludes postage, which we pay. Remit by
Mwwmwmdmtmlm
Row, New York,
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Roots’ Improved Portable Forg_:

P.E & F. X.B007S, M'{*re, Oonnorsville, Ind,

8. 6. TOWNSEND, Oon. Agt., |6 Cretland! 81,
COOKE & BEOCS, Soll'g Agts., | NEW YORK,

W EEND FOR FRIOED CATALOOUR

Te Manufacturers and Competent Mechanles
An snterpoistig. competent mechanio or manufpoto-
with & comparatively small oaplial and with an
otest repuaiation, will find in Caston. Ohlo, & well |
known, important manufpetaring point, having 8 popi-
Istion of about MR sk aate 10 m‘h« werl of Pittabune
onthe ' F Yapd O R N s e chanoe in Novelly
Works for stopplig Into an sctive, paying prosperous
business m:ﬂ.\.. four months two more additions] rall.
romds. now noarly eomnpeeted. will run into Canton. For
further Information coneoeming the works business and
chanoes, pleaso adidross S
LOCK BOX TWENTY, Oanton, Ohlo,

Every Man <z $3 Pressi:z:

ATEet olpen

HIS OWN ot 3o
Printer.W<os 5

Scientific Amervican,

l‘,\[-}(l!) 1O, l879’
e ——

95 per Cent. of Customary Ouulny

',!‘_

LIQUT

Pure, Undituted Paints, Full Body, and Full U, 8. Standard Measure,

. < 1 the in quality
Mo cliver Palet e e Treq ¥ "u"“."l‘( 'l'l.ii‘ ‘l'" l‘\“l:~ fur Tin Roofs, Iron Work, eto
‘\.luuhi White has déen adopled for axterior ond inlerior

- des of Jors freo by el
FE‘"NT:"&“ l.uo.:d-“\.\ o werk. T Our Asbeston
seorh on the U, 5. Capliol af Washisgton.

H.W.JOHNS M'F'G 00.,87 Maiden Lane,N.Y.

riehiness of color, cgvering oapscity, and dum.
' FIREPROOF

NooNuy, Shenthings, Contings, ('l‘llml:l.. Boller Covertngs, Bteam Poacking, ete,

."'lal':l!":rlm wooments (o denlers. Jarge consumers, and re

SHEFARD'S CELERBRATED
$30 derew Cotting Fool Lathe,

Foot and Power Lathes, Drill Presses,
Sorolls, Clreniar and Haod Eaws, Saw
stinohments, Uhucks, Mandrels, Twist
Dritle. Dogs, Ualipers, oid end for
oatalowrne of outfits for amateurs of
Artisatie,
H, I, SHEPARD & ('O,
AR, SR B & 5 Waest Front Street,
Clncinnatl, Oklo,

-
~

- T2 T D L° » - TRY
PERFUMERY.—BY W. A. SAUNDERS,
"harmacist.~A yaluable and praction] paper upon the
wepnration of Perfume Extracte. With formulm ‘f- r
ho proparation of the most prominent and popular Per-
fumes bow on the market, directions for the preparation
nd compounding of the ingr dlonts, eto "he Formulm
hore given gubmos the proparstion of the following
Perfumen: Jookey Club, Moss Roso, White Hose, Vie-
torih. Bes. Bouaguel. Musk, Patchouly, Millefleur, Yiang
Viang, spring Vlowers, Wood Violots, ® st Enda, Tube.
rose, Stophanotis, lu-ndvh'llul Now Mown Hay, Frangi-

anl, Clove FMink, Viclot, Mignonette. EUFPLEMENT
8.- . Price 10 centa.

ESTABLISHTD 1844,

Sewing Machine Mechanics Wanted.

We want & num of Sewing Machine Mechanios to
work o the Das(o M¥hoes, and 1o put machines in
manuinctories N reasonable ™
quired sod only 6 Asy men wanted
partioulnrs, » supertutendont
WILSON SEWING MACH, OO, Chlcage, 111

SHEET METAL DRAWING PRESSES, |
STILES & PARKER PHESS 00, Middietown, Conn ‘

> TP ~ y ™
FARM LAW. ADDRESS OF HON. ED-|
MUND H. BEVN T, delivered before the Massachusetts
State Board of Agr! ure. This Is an essay embr.cing
complete and jract formation, valuable not only
to the farmer bul 1o every one. *howing how to Buy a
Farm ; Bargains that are not Binding: wundarios, and
where Lney are In Streams, Poads, Lakes, OF on the Sion.
shore; what & Doed of & Farm tocludes; Rights in the
Road. Farm Fences: thelr Logul Helght, ete. Rallway
Fences. Stray cattle: Cattlo on Rafiways ; Impounding
Cattle. The FParmer's Liability for his Antmals. The
Law on the Dog. The Farmer not Liable for his Dy
Water Rights and Drainage : Damming; Diverting the
€ourse of 8 Stream. Surfaco Water; Ungerground
Water. Trespassing, in Summor and in “‘lnlet. Hunt-
ing and Fishing. Fruit Trees on uoumurg- Lines, eto.,
ete.  Contalned o SCLESTINIO AMERICAN SUPPLEMENT
166. Price 10 vents.

T . -
For further

AIR COMPRESSORS,
HOISTING ENGINES ano OTHER

MINING MACHINERY:;:

NUFACTURED BY

MA
GRIFFITH& WEDGE. ZANESVILLE,OHIO.

TO LARGE CONSUMERS OF FINE LIGHT
Nialleable Iron Castings, we can
offer special Inducoments In the way of VERY SUFERIOR
QUALITY GUAANTESD, "and at fulr prices. Belng our-
selves large consumers an  requiring tho most perfeot
castings, other work Is insured the same attention.
MALLORY, WHEE: ER & CO,,
NEW HaveN, CONN,

Mill Stones and Corn Mills.

Wo make Burr Millstones, Portuble Mills, 8mut Ma-
chines, ackors, Mill Picks, Water Whoels, Pulleys, and
Go‘:?nw. spocially adapted to Flour Mills. Sen.d for
aulalogue.

J. T, NOYE & SON/Buffulo, N. Y.

] IIIIIIIT:U WROUCHT

IRON
BEAMS & GIRDERS

E UNION TRON MILLS. Pittsburgh, Pa., Manu-
facturers of lmproved wrought fron Boams and
Girders (patented).

The great fall which has taken place in the prices of
Iron, and elpednu{‘ln Beams used In the construction
Oof FIRE PROOF BUILDINGS, induces usto call the spo-
cial ®iention of Engineers, Architects. and Builders to
g:“undﬁubmd advantages of now erecting Fire Proof
o

cturess and by reference to pagesi2& 51 of our Book
agiuting the eroction of fire PRt botames P
¢ erection of fire proofbu! ~THE
COST CAN !flt ACCURATELY EADCULATBE!D. the
©ost of Insarance avolded.and the serious lossesand in-
terruption to business caused by fire: these and like con-
siderstions fully justify any additional first cost. 1t is
belleved, that, were owners fully aware of the small
difference which now exists between the use of Wood
w(l 1rBa, in ml.nr cases the latter would be adopted.
v shall be pleased to Tutnish estimates 1orall the B

JOSEPH C. TODD,

Bxotsuen and Macmrxisr. Flax, Hemp, Jute, Rope,
Oakum and Bageiog Machinory, Steatn Engines, Bollers,
eto. | als manutacture Baxter's New Portable Engine
of 1577, Can be soen In Opemation At my store. A one
horse-power portable engine, comp’ete, §135; t wo horse.
wiwer, $£255: two and & half horse-power, i; three
lu-mﬂ-ov-cr. 5. Manufactured oxclusively by

J. C.T0DD,
10 Barclay St., New York, or Paterson, 5.J.

Wood-Working Machinery,

Such s8s Woodworth Planing, Tonguing, and Grooving
Nachin Daniel's Planers, Richurdson’s Patent Im-
roved !?i'enon Machines, Mortising, Moulding, sad
» M.ﬁlm. :&dbwood-“'uﬂn: Machinery genes
rally. Manufactu
% WITHERBY, RUGG & RICHARDEON,

» Suut.nr‘-:um Worcester, Mass,

(Shop formerly occupied by R. BALL & CO.)

DEAN BROTHERS,
INDIANAPOLISR, IND,,
Manufact

urers of

DeanSteam Pumps

fler_Feed d Pampe
Bfnzerhlu':ﬁ:lg:.ry. nfor nn.lr o~
purposcs.

THE DRIVEN WELL.

Town and Count vileges for making Drive
Wells and llng, .Itinnsm under the mbrl‘lhos
American Driven Well Patent, leased by tho yoar
to responsiblo partios, by

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

HOW TO BELL PATENTS.—~This little book full
&l-lm how ﬂi}-(cnu can be sold for iood prices.
cents, L. D. SNOOK, Barrington,

0x-
rice
ates Co., N, X,

DYSPEPSIA. BY Dr. C. F. KUNZE.
Sym i A%potlt)? Diminished, Btomach Digestion
much slower than Normal. Constipation. Symproms
in Children, Chronfo Cases.

D, lop:‘rdn oy by
too much Food ; bx Indigestinle $ l? neral De-
rangoment; by Alte: Conditions o; nervation.
f ourishment should be Ea -
and Dlgested befo

when Stomuch s Oy ce.
Treatment in Febrile Diseases. Contalned in Screx-
TIFIC AMERICAN SUPPLEMENT No, 129. Price 10cents.
To bo had at this ofice and of all pewsdonlers,

The J. L. Mott Tron Works,

SSand 90 BEEKMAN ST.,
Munufacturers of
DEMAREST'S PATENT

_WATER CLOSETS.

Slmple in construction, perfect
in operation, thorouﬁh) exclud-
2 ing nll sewer gns, an c{cmly in

St 5o every way.
DAMPER AND WEIGHTED
REGULATORS B E S T GAUGE COCKS.

MURRILL & KEIZER, 4 HOLLIDAY BY., BALTIMORE.

complete, for any specific structure o that the difference
In cost may 4t once bo nscertalued. Address
CAHRNEGIE, BROS. & CO., Pittsburgh, Pa.

TRON RAILWAY TIES AND SLEEPERS.
By Cuances Woop, B, Twelve Mustrations. The
us Systoms of Tron Slecpers; the Bowl, }'ot. or
i thé Longitudinal Wrought' Iron; the Trons-
yerse Wrought Iron, Practical experience with each.
Du Ity of Wrought Iron for Sleepers. Adjust
()luﬂ: on Curves. Sproading Out. The Barlow C
ned Sleopor and fafl, Hilf's, Hoenegger's, and Thom.-
nen's Byatoma. Borre's and Battigs' Systems. M’ Lellan's
und Potel's sleepers. ' Wood's Croes Bystegn. The sey.
eral systoms Hhstrated, with particulars e Ballasting
%Mkcn Kuys, Collurs, Chairs, nnd Tools; Labor, Firs
‘ost, Repulrs, Wear, Corroxion, otgr .,
LA

PO - J-.
INTS OF A GOOD W :

the Report of the Committes s |! hy the New
Enzland Asﬂcul(unl Bocluty wp1.ocl-1n npo’;: Rules for
Guldance of Judges of Hories*s The Polnts of Excel-
lence, 8ize, Color, Symmetry of Body, Head snd Neck,
Eye and Ear, Feetand Linbs. fally described. Speed st
the Trot, and o Wnlklm&. Stylo and Action, etc,, with
the percentage allowed for cach quality. The Standard
Bize snd -peed for Mateliod Carrlago’ 1lorses, Gents'
Driving Horsex. Family Horses, 'ark or Phmton Horses,
oo An excellent Golde in solecting auimals. Cone
11.‘1;:’:6 plﬁu&;aba;la:c’nﬁxn'a&‘s BUPPLEMENT NoO,
3. M o b at this oMo (
103, price’ his ofice and ofall

BEING

J. LLOYD HATGH,

Munufaoturer of

Pond’s Tools,

Engine Lathes, Planecrs, Drills, &c.

DAVID W. POND, Worcester, Mass.

ARISONS NN CHANGEABLE kP LATHE HAS oK TAVE
SRERT FACILITIES FOR {ARGE OR MEDIUM 355yt S FRONT

U Ph

L

FOR TEN DOLLARS CASH,
we will insert u seven-ling advertisement one week In o
115t of 200 weekly newspaners, or four lines in o different

either of four separato and distinet lists containin

from % to 100 papers each, or four lines one week in all
four of the same lists, or one Jine one week in all six |ists
combined, being move than 1,000 pipers. Weo nlso havo
sty of papers by States, throughout the United States
and Canadn.  Send 10 cents for our 100 page gmuphlm.
Address Gro, P. ROWELL & Co., Newspaper Advertising
Bureau, 10 Spruce Street, Now York.

AGENT'S profits per week, WiI

- prove it or forfelt 8500, New articles,

ust patonted. Samples sent freo to

all. Address W. ¥1. CHIDIESTER, 215 Bulton St 8. ¥,

woription, for Ralirond und Mining Uso.
ﬂe;’:(«ga,?;‘l?:mgkn fit.rpu Troamways, Transmission o
ower, vlo, No, Bl Jo end for price lst.

an Bt., N, ¥
Plany And Estimates turnished for Buspension Bridges.

HOW TO SELL PATENTS. ,5zong cur
of Instruction, containing valuablo |nfurmnlh-n. froo,
} Bond us your m‘dr(vr& Gro, CTRACY & O0., Cleveland, O,

TO INVENTORS
AND PROPRIFTORS OF SPECIALTTES
The andoersigned huvin. unsurpisses fweilitios for lilc

Irlnrm!lu-lluu .;r Patented ;lwrln‘ll“ﬂ,rulll‘l\ e exein
#ive control of your good- forand in the New Eungland
States  Would Manwufacture om Royalty .

WELLES & ©0,, 427 Washington Bt,, Boston, Masa.

list of 837 papers, or ten lines two weeks in a choloe of |

ble looal salosmen. Send for Bamples, I'rien Lists, ete

MINING MACHINERY. Foglnes. Bollers, Pamps,

Cosl and Ore Jigs, Dust Burning Applianoes l'm'_'ln'-
and Mivice freo Lo customers. Jeabosville Tron Works

J L Maydon & Oo Address HOWELL GREEN,
Sapt ., Jeanoayille, Lugerno Co., I'a

17" RARE OPPORTUNITY, &1

Tho proprietor, advanced In yoars and dasirous of
retiring from active control of business, wonld el af o
Dargain, Or comvert Into s Joint stork n-m‘mn) and retsin
an Mterost himself, s Foundry and Machine Shops, with

all their machinery and fAxtures complete, and now |

crowded with custom work, having cost upwards of sixty |
thonsand dollsrs and the only ones of magnitude for
139 milos on the Miss'asippd Itiver, on various points of
whioh may be seen spocimens of work of these shops at
Btilhwater, Winona Motiregor Dubuque Fulton,
Lyons, Olinton Musostine, nw‘ on many of the bosta,

For partioulars, sddress the proprietor st Clinton, lowa,
A V. HOSFOMD.

WIRE ROPE

ROERLING 'S ~ON=, Manufactor-
ers, Trenton, N. J , or 117 Liberty ~treet, New York

W heels and Rope for conveying power long distances
Send for cireular,

Address JOHN A.

NOVELTIES, NOTIONS,

Watehes, Chesp Jewelry, Stationery Packages.
Arents and country stores suppiled. lllustrated etreu-
iar free, J. BRIDE & CO., ) anufacturers, Salearoom,
247 B'way, New York. Address Jetters to ¥, O. Box 2778,

MACHINISTS' TooOLS.

NEW AND INPROVED PATTERNS.
Bend for new [llustrated catalogue.

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACTUKRING CO,,
New liaven, Conn.

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

Room 61, Coal and Iron ¢, P. 0. Box 383, N. Y.

DIAMOND ROCK DRILLS

g s L e e
THE AMERICAN DIAMOND ROCK Bt
SEND FOR PAMPHLET NEW
- sc Gl acles,
VB s
okue. R. & J. BECK, Philadeiphin, Pa.

R ALL KINDS OF MACHINERY—Appl
FO 8. C. HILLS, 78 Chumbors 8&.? &:w%ork.

|

| PA

'rl\l,,l K T A IN l'j‘i: CO--

STROUDSBURG, PA,

EMERY WHEELS AND GRINDERS.

1ONDON-9 £t Andrews 58, Holborn Yied
AV ERPOOL~6 Tho Trmple, Dule sty o - O,
GEO. VLACE, 1 Chuanbers st., New York Agent,

ROCK DRILLING MACHINES |
AIR COMPRESSORS

MANUFACTURED BY B o oo Raex Dane Co
SEND FOR PAMPHLET

PATENTS at AUCTION,

JReguiar Monthly Sales  For terms, sddresd N, Y,
FENT EXCHANGE, €7 Liborty Street, Now York

FITCHBURG MASS

GHAFTING PULLEYS, HANGERS, e

SPARE THE CROTON AXD SAVE THE COST.

lDriven or Tube Wells

farnished 1o large consamers of Crots nand 1Y
Water, WM. D. ANDREWS & 550 014 Watre ol Ko
whooontrol the patent forGreen' s American l)ﬂvanacll.

b= ¥ T THE 1879

Pennsylvania Lwn Nower,

L
const jon ;
nese of ndjustment ;
, A tine
- Bandle s the least
liabllity to obstruction from ol either in short or

| OF rubajo htiet patte s M‘T:'a'in atiractive Sppear-
of running w eing w ts o Yo spposr-
Address

ance. Every machine

LLOYD, SUPPLEE & WALTON,

PHILADELPHIA.
ometers, . fur v
team, O Stille, ete

Bofler F1 S\wcrbmwd , O11 = 3
HENREY W. BULKLEY, Sole Manufsctarer,
149 Broad
fortunes every month sent
ning

way, N. Y.
$10 10 S1000 s
S, N.Y.

Invested In Wall Bt Stocks makes
. Books
Address BAXTER & CO., Bankers, 17 W

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC,

Mesars. Munn & Co., in connection with the publica-
tion of the SCIEXTIFIO ANERICAK, continne to examine
Improvements, and 10 act as Solicitors of Patents for
Inventors,

In this line of business they have had ovex TmIRTY
yrans' pxromeNce, and now have wwegualed facililie
for the preparation of Patent Drawings,
and the Prosecution of Applications for Patents in the
United States, Canads, and Foreign Countries.  Messrs,
Munn & Co. also attend to the preparation of Caveats,
Trudo Mark Regulations, Copyrights for Books, Labels,
Rel Assfgnments, and Reports on Infringements

Working Models

And Experimental Machin Meotal or W made to
order by J.F. WEQ;Z\‘ER. o Contrzogi.. N, g’

WARRANTED THE BEST.
1 H. P. Boiler & Engine, $150.

2 H.P.,$175. 8 h. P.,8200.
Tested to 200 Ibs. Steam.

LOVEGROVE & 0.,
152 N. 3d St., Philadelphin, Pa,,
1ld Engt d Bollers, 1to 1
:Mo;soggr. s%‘x’:lduf‘or c!rc;’mt an
prices, and state size and style you wunt,

ON THE PROGRESS O AERONAUTICS.
—An y read before the Aeronautical Soclota' of
Great grlmln by Frederick W. Brearoy, Secrotary of tho
Assoclation. A useful and intercst) r‘;: r. Contaln-

X L of balloons
having mechanical pro) attachmonts, The required

dimensions and best rgrcnu or balloons with gm
machinery. Calculations of tho {)owcr oxortol o?y
n traveling through the air, nnd their methods of action,
Calculntions of the mechanical requisitos for succossful
Hoport o€ balloon’rials Navig verieal porder prapelocs:
n tri ving ve BCrOW pro|

made he British \\'u:n&nco. Alr nav {;gu by
“'yq;:;hln "‘ballxoom. T trgmaﬂ%l u};lnil’agf U o‘ Boolc-
pparatus for tost o r of pl
surfaoces whon e. ed Lo wind curmnmv g)o pu%g

A tesomiv

nl Locom wi
leal trial at the tgryl lnce.
kable self-1i “tonm uT-
rine and bollorl of one horse power, but weil Ing only

thirteen pounds, with dimonsions, arrangemont of tho
Liting fans, ¢to. BUPPLEMENT 50. Price 10 cents,

=

an account of its pra
Description of Mo,;n‘

A DAY to Agents canvassing for the Fi
| $7 wide Vln‘nor‘f Torms and Outfit :‘mo. m:

dress ', 0. VICKERY, A Malne.

MACHINIST GOODS

ﬁ?f Small Tools of all kinds, Cataloguessont
A.Jd. WILKINSON & C0., Boston, Mass.

] JENNINGS’ LOSETS
R

Seno ror Cinouran

.1 94 Bemman New  Yorx

STREET

PERFECT

NEWSPAPER FILE

m’rhlf‘ l§§°h }:nton! ﬂ?'&' {or menlnnunmhml'&
o, %, nnd pamphleta, hiss been recen Proy
umfrvrmo reduoced. 'h‘uhooribon t0'the wl;ﬂrlc AM-

| BERICAN and SCIENTIFIC AMERIOAN SUPPLEMEXT can be

:lfl' :!:EI(::I f{;,r‘ lhgulow prioo of £1.50 by n:‘n‘;l. r ,l.ﬂ"ll the
i) 0 por, oavy board os; insol jon
* SCITENTIFICO A'MF.RICAN." in giit .\'mr;uxor
o\-u:-(vuuuo who wishes to preserve the paper.

. MURNN & CO,
Fudbnshers SCIENTINIC AMERICAN.

of Patonts. All business intrusted to them is donve
with special care and promptucss, on very moderate
terms.

W send froo of charge, on application, & pamphlet
containing further information about Natents ind how
to procure them; directions concerning "'rade Marks,
Copyrights, Designs, Patents, Appeals, Relesues, In-
fringements, Assignments, Rejected Cases, Hints on
the Salo of 'atents, ete.

Foreign Patents.—We also send, free of charge, &
Synopsis of Forelign I'atent Lawa, showing the cost and
method of securing patents in all the principal couns
tries of tho world. American inventors should bear In
mind that, as & general ruls, any inveuntion that s valo
able to the patentee in this country Is worth equally ns
much in England and some other forelgn countries.
Five patents—cmbracing Canadian, English, German,
French, and Belgian—will sccuro to an inventor the ex-
clusive monopoly to his discovery among about ON®
HUNDIED AND FIPFTY MILLIONS of tho most intelligent
pooplo in tho world. The facilities of business and
ream communieation are such that patents can bo ob=

> | talned abroad by our citizens almost as onsily s at

home. The expenso to apply for an English patent Is
£1; Gorman, £100; French, $100; Belgian, $100; Cana-
dian, $50. -

Coples of Patents,—Pereons déslrlng any patent
fesned from 1830 to November 26, 1807, can bo supplied
with oficial copies at ressonnble cust, tho price de-
pending upon the extent of drawings and length of
spocifications.

Any patont 1ssued since Novembor 7, 1607, ut which
time tho I'atent Office commenced printing the draw-
Ings and specifications, may bo had by remitting to
this ofice §1,

A copy of tho claims of any patent issued since 1836
will be furnished for $1,

When ordoring coples, please to romit for the same
ns above, and state name of patentee, title of inven-
tion, and dato of patent,

A pamphlet, containing full directions for obtaining
United Statos patents went free. A handsomely bound
Reforenco Book, gilt edges, contalns 140 pages and
many engravings and tables Important to every pat
onteo nnd mochanic, and is & useful hand book of refer
ouce for everybody. Price 25 cents, malled free.

Address
MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, New York.
BRANCH OFFICE—Corner of ¥ and
Waskington, D, O,

nth
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