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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 colored by the drng. The most efficacious therapeutic
measure 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 thg death of anadult. Another instance
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
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THE THREE-CYLINDER COMPOUND

a half years, began quickly to vomit, and continued to do so
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 is recorded 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 éenvulsivemovements. The pulse was frequent and
feeble, 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 Jourral records a case in 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 hottle 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 Pharmaceutical
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 thcir 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 benzine 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 kecl, 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
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being 10 inches, 15 inches, and 28 inches in diameter respec
tively, all of 2 feet stroke. The high pressure cylinder is
placed inverted over the intermediate one, the same piston rod
serving for both, and there being space between for packing
glands, etc. The cover of the intermediate cylinder is made
in halves, so that its piston can be drawn without removing
the high pressure cylinder. The crank shaft and screw shaft
are forged from Lowmoor scrap, the diameter of journals
being 53 inches. The surface condenser has 850 square feet
of tube surface, the tubes are three quarter inch external di-
ameter, packed with Marshall’s patent rings. The air pump
is 10t4 inches in diameter by 12 imches stroke, and is single-
acting; the circulating pump is 6 inches diameter by 12 inches
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Fig. 2.—DIAGRAMS FROM THE ENGINES OF THE ISA.

stroke, and double acting. There are two feed pumps 1%

inch in diameter by 12 inches stroke, and one bilge pump 234 |

inches in diameter by 12 inches stroke. The propeller has two
blades and is of gun metal, polished all over; it is 8 feet 6
inches diameter and 12 feet 8 inches pitch. Steam is sup-
plied by one boiler 8 feet 9 inches diameter by 8 feet 68 inches
long, with two furnaces 33 inches in diameter, and 106 re-
turn tubes of 234 inchesexternal diameter. The shell plates
are one inch thick with double butt straps, treble riveted;
the boiler was proved by hydraulic pressure to 250 1b. per
square inch, and with steam to 150 Ib. The working press-
ure is 120 1b. Theaccompanying diagrams were taken dur-
ing a run out to sea, the speed of the yacht being about 12
knots.—Engineering.

The Suez Canal.

Mr. Farman, United States consul-general at Cairo, Egypt,
furnishes the Department of State with an interesting article
on the Suez Canal. His facts are derived from authentic
sources. A few of them are selected of remarkable interest.
The entire cost of the canal was 472,921,799 francs, or $92,-
273,907. The stock of the company consists of 400,000
shares, at 500 francs each. These shares have sold as low
as 100 francs each. At the opening of the canal they had
advanced to only 300 francs. They are now quoted at 717
francs, and are probably worth more. The British govern-
ment paid about 568 francs. The number of shares bought,
in 1875, by Lord Beaconsfield at this price was 176,602. This
great purchase, aside from its political and commercial
advantages, thus affords a clear profit of 25,000,000 francs
at present prices. The balance of the stock is held by a
large number of persons, mostly in France. The revenues
of the canal have increased from 5,000,000 francs in 1870 to
over 30,000,000 francs in 1877. The expenses, including
interest, sinking fund, and lands, have been a little over 17,.
000,000 francs pegyear. 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 canal and its accessories is only about 2,000,000
francs per annum. The small comparative cost of main-
taining the canal arises from the fact that there are.no locks
or lateral embankments to be broken. Except the ordinary
cleaning, there is little to be done. Vessels 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.

Monsieur 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 remunerative.

MATHEW® BOILEB uucmu

In our last issue we gave an illustration and description
of this simple apparatus. The address of Mr. F. C. Mathews,
given at the close of the article, is incorrect. It should be
337 and 339 Canal street, New York.
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m WOBLD'S !'AIB OF 1883 AT NEW YORK.

That the hundredth anniversary of the acknowledgment
of the Independence of the Americar colonies by the mother
country in 1783, will be signalized by a grand world’s fair
in this city, may be accepted as morally certain.

The occasion will be one demanding especial recognition;
and in this industrial age there is no way by which the
great events of a nation’s history may be celebrated so ap-
propriately or so profitably as by a national or international
exhibition of the arts and sciences. From idle pageantry
and noise and mock engagements at arms, national celebra-

tions have risen to the higher level of useful exhibitions of
industrial achievements, progress in the higher walks of civi-
lization, national resources, and the thousand inducements
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 was 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 accomplished
in 1876 will be easily confirmed and surpassed by the exhibi-
tion of 1883. The former demonstrated not merely the
profitableness, but the possibility of a successful world’s
fair on this continent; and not only will our own people
“take a more lively interest in the next one, but millions of
our American neighbors, who were but feebly represented,
"or not represented at all, at Philadelphia, will have the
_strongest possible incentive to come forward in 1883. The
one took place during a period of profound industrial and
commercial depression; the other will reap the advantage of
the rising tide of what promises to be a period of national
" prosperity such as the world has never yet seen. The project-
‘ors of the Philadclphia Exhibition were met with almost uni-
versal doubt and incredulity; and it was not until the show

1 | was open that the majority of our people became convinced
246 | of its probable success.

The vast majority of our West In-
dian and South American neighbors were not reached by or
represented in it at all. Mexico was meagerly represented;
Central America not at all. With the exception of the
British Islands of Jamaica and Nassau, the West Indies
were unrepresented. Brazil was well represented, and Chili
slightly; all the other rising States of South America, so rich
in raw material,so promising as markets for our manufactured
goods, took no part at the Centennial. 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 a wider range and a higher grade of ex-
hibits. And the experience gained at Philadelphia should
secure also a more critical and judicious selection and ar-
rangement of materials.

It may be said that it is too soon to repeat what was, de-
spite its shortcomings, so admirably done at Philadelphia.
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 sccuring 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 1883, 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. And the success of American ex-
hibitors, there and since, at Paris, will compel our foreign

1| rivals to send the best they have.

We may be sure that whatever New York undertakes will
not be second rate in magnitude nor deficient in thorough-
ness of execution. The assured character of the gentlemen
engaged upon the new project gives good reason to antici-
pate a successful exhibition. It certainly will not fail
through any lack of broad views, practical ability, or ad-
ministrative capacity.

&

THE WORCESTER FREE INSTITUTE OF INDUSTRIAL
SCIENCE,

The Free Institute of Industrial Science at Worcester,
Mass., has now been in operation just ten years. It has
graduated eight classes; and the list of the residences and
occupations of its graduates shows them to be, almost with-
out exception, engaged in honorable and lucrative occupa-
tions. Very naturally the great majority of them are con-
nected with important productive industries. The directors
believe that by combining practical work with theoretical

t | study, the student’s entrance upon professional life is an ex-

pansion of his school life, and not an abrupt_transition to a
new mode of life, and the results seem to justify the be-
lief.

Practice, in this school, is subjected to three conditions:
First, that it shall be a necessary part of each week’s work:
secondly, that it shall be judiciously distributed; and thirdly,
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that the students shall not expect or receive any immediate
pecuniary return for it.

At the middle of the first year every student (except the
mechanical section) chooses some department under the ad-
vice of the instructors, and, until his graduation, devotes ten
hours a week and the month of July, to practice in that de-
partment—that is, for two and a half years. Students who
select chemistry, work in the laboratory; the civil engineers,
at field work or problems in construction; those who select
drawing, in the drawing room; and physics, in the physical
laboratory. The mechanical section practice in the work-
shop from the beginning of the apprentice half year, and
their practice extends over the whole course of three and a
half years. R

We should be glad to see a similar institution in every
American town.

ol
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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-
cles referred to we will state that the city of Baltimore, hav-
ing found its water supply insufficient, 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
depth 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 Lake 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 particularsof the progress of the work up
to March 1.

LOCH RAVEN.

The work done on this division since our last account con-
sists principally in consfructing 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-
stantial manner, which are quite ornamental in appearance,
and another one was commenced in November. The greater
portion of the excavations of the margins are now completed,
but little remaining to be done 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 deepest part,
nearly 500 feet long, and 65 feet thick at its base, backed by
165 feet of puddle clay, gravel, and riprapping. This work
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 hasagain
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
headings having met, and there remained on the 1st of March
only 3,321 feet (or about one eleventh 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
appears to be between shafts 1 and 2, where the tunnel runs
through limestone rock, through the fissures of which the
water from a stream called Mine Run enters the tunnel in
large quantities, and has driven the workmen out of the tun-
nel several times. There remained on March 1st, 1,290 feet
of this portion of the tunnel to be driven, which is about
three times as much as in the most backward of the remain-
ing divisions. The total expenditure on the tunnel to March
1 has been $1,141,624.50. The next section of the work is

LAKE MONTEBELLO,

on which good progress has been made. The filling in of
the bottom of the lake has been completed, and the embank-
ments at the eastern and western ends of the lake are advanc-
ing toward completion. The gate house is finished to within
a few feet of the top of the embankment or road surrounding
the lake.

THE CLIFTON TUNNEL

was 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 contractor con-
siderable trouble, and much praise is due them for the suc-
ceasful manner in which the work was prosecuted to its final
completion. This tunnel for its whole length had to be lined
with brickwork, but the main tunnel was mostly through
solid rock, requiring arching only in places.

From this it will be seen that the new water works are be-
ing pushed rapidly toward completion. When finished they

Fcientific dmerican.

will give Baltimore, it is believed, in addition to its present
supply, 150,000,000 gallons of water per day, with a head of
170 feet above mean tide.

Those of our readers who would like to see fuller details
of this great work may consult No. 19, vol. 36, of the ScIEN-
TIFIC AMERICAN, and No. 185 of the SUPPLEMENT, where a
sketch of the old Baltimore water works is given, together
with a full description of the works now under way, together
with a profile of the seven mile tunnel.

B
-

AN EXAMPLE FOR YOUNG INVENTORS,

The remark of the English builder, Mr. Frederick Smith
(ScreNTIFIC AMERICAN, March 29, page 202), that every-
thing about the American thumb latch *‘proves that brains
were used when it was designed and made,” calls out from
an old friend of the inventor the following account of the cir-
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
asked the salesman to show me the worst made article of gen-
eral use. He at once handed me a Norfolk latch. I bought
it, took itdhome, and in a short time made the present latch.
In the first year I sold 30,000 dozen.”

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

“That in 1879, nearly 50 years after the American latch
was patented, it should be considered a wonder by the intel-
ligent Englishman, is perfectly marvelous. That the Blake
latch hasneverbeen improved by the active American, proves
that Mr. Smith is correct when he says brains were used in
its design and construction. Having been 33 years in the
retail hardware trade, I know whereof 1 speak, and that Mr.
Smith has not overdrawn the picture, nor has he told one
half the truth. If he would take up the padlock branch, the
matter would be even more astonishing.”

Our young readers will readily understand why we have
called this an example for young inventors. To use a com-
mon phrase, Mr. Blake wanted to make some money. Yan-
kee-like, he decided that the surest course open to him was
to invent something. Even more Yankee-like, he went to
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
brains, and produced something that everybody needed—for
thumb latches were in every house in those days; and he did
his work so well that he need have no fear of rivals.

But this is not the only lesson that may be drawn from this
simple invention. Our article might as appropriately be
headed ‘“ An Example for Statesmen.” The Blake thumb
latch is a type of countless Yankee notions, which in the ag-
gregate have swelled enormously the conveniences of Ameri-
can households and the materials of American industry.
Their inventors, like Mr. Blake, believed it would pay to in-
vent something. However small in itself, any invention they
might make could be patented and protected as property.
The fee was small, and the protection fairly good. The hum-
blest and poorest was encouraged to invent; and we see the
results everywhere. Under a patent law like England’s, we
should still be using the Norfolk latch in its pristine clumsy
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 latch 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 Railway 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 comparison of the prices of staple articles in
that part of the country, as they are now, as they were before
the war, and again at the height of ‘ flush” times:

WHAT WESTERN FARMERS SELL.

1860. 1878. 1879.
Corn, per bbl.... 1.00 1.50 1.25
‘Wheat, per bush y K] ‘1.15 $ 85
Beef, per cwt. ... 2.00 4.50 5.50
Pork, per cwt... . 2.50 3.2 3.00
Wool, perlh.... 30 45 22
Bautter. per lb... 10 20 10
Eggs, per doz .. 6 20 8
Beane, é)er bush,. ... 1.00 1.7 1.05
Dry hides. per 1b.....cc.ceeeeeenenese. 10 16 10
Green hides, per 1b..... ee ceceseciaces . 4 7 321
$13.28  $10.20%;
$13.00 $ 9.00
90.00 60.00
1.50 1.00
1.40 1.00
2.7 1.7
30 20
14 10
5.!153 8.5(7)”
. ™ 50
$110.69 $115.4 $77.12)

From these figures it appears that the purchasing power of
farm products is now nearly douhle what it was before the
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war, and considerably greater than it was in the flush times
of 1873. For this the farmers are chiefly indebted to the de-
velopment and perfection of the manufacturing industries of
the country—especially the West; a development traccable
mainly to the patent system, since the manufactures of the
West are almost exclusively based on recently patented in-
ventions. Yet in spite of evidence like this, demagogues in
Congress and elsewhere have the effrontery to declare that
the patent system should be emasculated (and the progress of
manufacturing interests arrested) for the benefit of the farm-
ers who are oppressed and devoured by ‘‘patent monopo-
lies!”
—_— ——,tr—
A POSSIBLE IMPROVEMENT IN SUGAR MAKING,

A correspondent suggests the following method for secur-
ing a portion of the sugar lost in the usual treatment of sugar
cane. Whether the process would prove economical on a
large scale is by no means certain. It might pay, however,
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 carbonic acid
gas, let settle, and decant, evaporate, etc. My reason for
bringing the (cane) juice in contact with milk of lime is based
on the fact that even as little as one half per centof lime pre-
vents the conversion of cane sugar into invert sugar, etc.”

————r——
ART AS AN AID TO INDUSTRY,

A mechanic working in the blacksmiths’ shop of the
Pheenix Iron Company, at Pheenixville, Pa., visited the Penn-
sylvania Museum and School 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 protfitable industry. So at night,
in his own house, at a forge improvised for the occasion, he
andhisbrotherworked out designsin 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.
There is already a considerable demand for such ornamental
iron work in the decoration of buildings, and it is safe to
predict for the new industry and its originators a successful
and profitable development.

—_— et r————

A Valuable Mineral and Metallurgical Collection.

The American Institute of Mining Engineers lately pre-
sented to the Pennsylvania Museum and School of Industrial
Art the large collection of metals and minerals obtained from
foreign nations and from numerous States in this country
at the Centennial Exhibition. Some idea of the worth
of the collection may be gathered from the statement of
William W. Justice, the managing director, who says that
it ¢ could not be duplicated to-day for $100,000, and is of in-
estimable value to the mining and manufacturing interests
of Pennsylvania.”

In this collection not only Pennsylvania and other States
are represented, but also Germany, Sweden, Russia, Spain,
Austria, Portugal, Italy, Belgium, England, Victoria, South
Australia, Tasmania, Queensland, Canada, Nova Scotia,
New Zealand, Brazil, and Mexico. Those wkLo studied these
admirable collections in 1876 will appreciate their importance
to the students of the institution which has become their
PO88essor.

—_——t—
The Cincinnati Industrial Exposition,

Cincinnati 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 have been
donated by the city, and already about $1,000,000 have 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.

D~ O

A Snail that Would mnot Starve.

Ap Egyptian desert snail was received at the British Mu-
seum on March 25, 1846. The animal was not known to be
alive, as it had withdrawn into its shell, and the specimen was
accordingly gummed, mouth downward, on to a tablet, duly
labeled and dated, and left to its fate. Instead of starving,
this contented gasteropod simply went to sleep in a quiet
way, and never woke up again for four years. The tablet
was then placed in tepid water and the shell loosened, when
the dormant snail suddenly resuscitated himself, began
walking about the basin, and finally sat for his portrait,
which may be seen of life-size in Mr. Woodward’s “ Manual
of the Mollusca.” Now, during those four years the snail
had never eaten a mouthful of any food, yet he was quite as
well and flourishing at the end of the period as he had been
at its beginning.

———t-
A Long Lived Brewery.

One of the oldest breweries in the world s that of Dobrau,
near Pilsen, in Austria. It was founded in 1878, when it
had granted to it a prescriptive right to brew  old ” and
‘‘white ” beers. The five hundredth anniversary of the es-
tablishment of this brewery was lately celebrated.
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NEW YORK ACADENMY OF SCIENCES,
A meeting of the New York Academy of Bciences was held
Monday, March?24th, at the Stevens Institute of Technology,
Hoboken.

A NEW OZONE GENERATOR.

Prof. Albert R. Leeds exhibited his new form of ozone
generator, by the aid of which he has been enabled to over-
come the difficulty hitberto experienced by investigators of
preparing ozone in sufficiently large quantities for experi-
mental purposes. Formerly sticks of phosphorus were placed
in contact with moist 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 a watch glass, and when cool it is placed with
its convex surface upward on a perforated lead tray provided
with slots, 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
or six phosphorus cakes is then plunged into a glass jar con-
taining asolution of 25 grammes bichromate of potash in 1250
c.c. water acidulated with 150 c.c. sulphuric acid, so that the
convex surface of the phosphorus, kept clean by the energetic
action of the solution, remains exposed and ozonizes the air
in the jar. It is advantagcous 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.
Lceds finds it advantageous to place the jar in a copper
water bath, and 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 cent greater than from one alone, and with
three the increase is but slight.

A great point of difficulty in the cohstruction of ozone ap-

Corvespondence,

Gary’s Nail Experiment.
To the Editor of the Scientific Amertcan :

In an article on page 208 of the SCIENTIFIC AMERICAN, 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 8th, namely, that the nail falls to the ground by reason
of the superior force of gravitation while leaving the sheet
iron for the magnet. I 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 demagnetization of the nail upon
approaching the magnet; but, instead thereof, the explana-
tion implies clearly that the nail is simply drawn away from
the sheet iron, but before reaching the magnet the stronger
force of gravitation brings it to the ground.

The actual fact is that the nail does not leave the sheet iron,

0 nearly so as to allow gravitation to control it. Further-
I more, at the point of demagnetization at which the nail drops
| (if properly arranged to show the experiment), there is no
tendency to fly to the magnet, and the magnet has no attrac-
tion for it. )

Figs' 1, 2, and 8 will serve to show the three positlons of
the nail to illustrate this theory.

In Fig. 1 we assume that the nail derives its polarity

at the greatest distance
from the north pole of the
magnet, and its south pole
inclining slightly toward

“‘because, by reason of its approach to the attracting pole, it .
tends to fly to it,” but because it becomes demagnetized, or

principally from the arma- | Bi
ture; its north pole being !

His armature is of soft iron. He places it across the poles
of the stationary magnet, and much nearer this than the
rocking magnet. The armature is magnectized inductively
by thestationary magnet, and, of course, its polarity is oppo
site that of the magnet that influences it. And as his two
permanent magnets had their opposite poles exposed to each
other, it now follows that the rocking magnet is cxposed to
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 perpctual 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 to impoverish 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 pocket com-
pass he could have demonstrated the fallacy of his ‘ ncutral
line ” in three minutes, and saved himself and others a world
of expense and trouble. C. IL HABKINS,

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 horizontal 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 cxactly equal to the circumference of the circle.
sect A Fin G. Draw the perpendicular F H = the rac ius,
or 15 the diameter, A C, and complete the rectangle G F

'H I, which will be exactly ecual to the area of the circle =
.14 the circumference x !4 the diameter.

C -

@I 1]

paratus is in connecting the parts. Where rigid connections north pole brought nearer to the north pole of the stronger

are allowable they may be made by the use of paraffine, and ' magnet, and its south pole carried further away, the tendency

all corks through which glass tubes pass must be coated with ! being to a revérsed polarity from the proximity of its upper

it. Rubber is almost instantly destroyed. Fortunately Mr.
Day, of New York, has succeeded in making a species of
Kkerite, suitable for flexible connections. Tubes made of this
material have now heen 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
coal gas and becomes offensive.

A NEW 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 either to
obtain acids so pure or to make them himself, but that his
iodide of starch solutions were invariably affected by them.
Upon reasoning on the circumstance, it struck him that
iedides might be decomposed by light in the presence of
acids, a supposition which afterward proved true; and he
based upon it a 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 rays, to the
electric light, and to a magnesium light, and then comparing
the results in a color comparator, described in a previous
communication, he was surprised to find that the electric
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
apparatus for measuring the variations of length in metal
bars at different temperatures. This apparatus has been so
well described in the ScIENTIFIC AMERICAN (Dec. 8th, 1877)
that only a brief reference to it will be necessary in this
place. Finding that previous experiments in this direction
were vitiated by the fact that the heat or cold applied
to the metal bars to be measured at the same time affected
the measuring apparatus, Prof. Mayer conceived the idea
of separating the two parts, so that his bar could be brought
to the required temperature and could then be measured with
extreme rapidity. Great accuracy of measurement is ren-
dered possible by the use of Saxton’s reflecting comparator,
described at length in the SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 96, Nov. 3, 1877.

MEASURING THE EFFICIENCY OF ELECTRIC LIGHT
MACHINES.

Prof. Henry Morton then exhibited the apparatus in use at
the Stevens Institute for measuring the efficiency of machines
designed for generating powerful currents for the production
of the electric ight. The hour for adjournment having ar-
rived, no detailed description was given.

C. F. K

_ AMERICAN IRON FOR CHINA.—A shipment of 200 tons of
American iron was lately made by the Thomas Iron Co.
to fill an order from China. This is sald tobe the first

American iron ever sent to that market.

end to the magnet.

At this point the nail hangs free foran instant, with no in
clination of its lower end
either toward or from the
magnet, and then drops
directly to the ground.

In Fig. 8 the armature
is represented as still near-
er the magnet. The upper
end of the nail will now
show a slight south polar-
ity derived from the north
pole of the magnet 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 magnetism derived fromthe magnet enables
! the nail to adhere (although very weakly) to the sheet iron
arwature, 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 magnet, its
relations with the magnet
not having been changed,
except as regards strength
of magnetism acquired.

Mr. Gary, in his letter
to the SCIENTIFIC AMERICAN, published April 5th, page 209,

2
r

Fig.2

ﬁf/é’

“ Does not the writer know that when a nail is in contact
iwith an induced magnet, or any other magnet, it has the
! same polarity and is a part of the same?”

| I will reply to this question by asking Mr. Gary if he does
I not know that a piece of soft iron cannot be attracted by a
{ magnet without becoming itself a magnet, with a certain po-

| larity, which polarity will remain the same whether in con-

| tact or not?

| This fact also proves the non-existeuce of a *neutral

' line, * for, if such did exist, there could be no attraction on

i that line, and the armature in approaching the magnet would

. lose its magnetism andl iirop back. This not being the case,

[ there is no *“ neutral line.” G. F. MILLIKEN.
Boston, March 29th, 1879.

—_— . r—
Gary’s Neutral Line.
To the Editor of the Scientific American :

Referring to the latest ‘‘ perpetual >—Gary’s motor—I was
much pleased with your editorials thercon. 1 noticed also
'in your last issue a correspondent’s remarks regarding the
nail which drops when approached to one of the magnets.

But there is one point in Gary's fallacy that you have not
fully explained. I refer to his so-called ‘“ neutral line.” I
think the following explains this feature:

Referring to the sketch of the two permanent magnets—one
stationary, the other rocking on centers—he claims that he
arrests the attraction of the two magnets for each other by
interposing the armature of soft iron between them on the
¢ neutral line.” He does cut off the attraction, and in this
way:
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says in referring to my letter on page 177, of March 22d-

the north pole of the mag- | Ve o 1t
Fia 1. net. Fig. 2 represents the | )] D / i
J armature ncarer the mag- | 0
net, and the nail just ready Gi o F J
. to drop on account of demagnetization by having had its A : L Q
1 | H

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 semicircle,
and produce HF to N. F N will be a mean proportional
between G F and FLor FH. On F N describe the syuare
F N P Q, which will be exactly equal in area to the given
circle, A B C D. Q. E. 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 uncertainty are in store for them,

We are told, says the editor, that farmers arc 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 pcople 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 take
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 raisec 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
height 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
igni8 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.

—_—  ——wetr—
Coal at its Lowest.

The regular monthly coal sale of the Delaware, Lack.
awanna, and Western Company, in New York, for March,
was largely attended, and the 100,000 tons offcred were well
distributed, in small lots, at an average reduction of 8 7-10
cents per ton from last month’s prices, and an average reduc-
tion of 5 cents per ton from the prices obtained at the
Delaware and Hudson Canal Company’s sale on the 21st inst.
The quantities sold and the prices realized were as follows:

\Five thousand tons of steamer at $2 1714, a decline from

last month of 714 cents per ton; 20,000 tons of grateat $220
to $2 171, a decline of 7 cents per ton, 20,000 tons of egg at
$2 20 to $2 1714, a decline of 9% cents per ton, 43,000 tons
of stove at $2 55 to $2 50, a decline of 133{ cents per ton;
10,000 tons of chestnutat $2 3215 to $2 35, a decline of 714
cents per ton. This is the lowest price ever reached for
stove coal
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DEAN BROTHERS' STEAM PUMP.

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 diameter.
The crank shaft is supported by aframe which
joins the steam and pump cylicders, and the
fly-wheel and rotating parts 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 in 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,
88 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 alsoreversed with great
exactness at the proper place, so as to obvjate
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 a capacity in millions of gal-
lons per day of 24 hours, as follows:

Union City, Ind., 1; Brazil, Ind., 1;
Attica, Ind., 14; Marion, Ind., 114;
Michigan City State Prison, Ind., 143
Indianapolis Stock Yards, 1; Charles-
ton, Ill., 1; Peoria, Ill., 214 and one of
4; Alton, Ill., 2; Nashville, Tenn., two
of 5; Indiana Hospital for Insane, 1.

——.—-————
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 Adrian, 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
rclate to the shuttle and shuttle carrier,
the take-up, tension check, and shuttle
motion. The patent is assigned to the
Wilson Sewing Machine Company, and
the improved machine was .recently il-
lustrated and described in this journal.

An improved garden roller, in which
the handle-counterpoising weights are
formed in circular plates, which also
serve as ornamental heads for the roller
and as dirt protectors, has been patent-
ed by Mr. Joseph W Hobson, of New
York city.

Mr. Joseph B. Underwood, of Fay-
etteville, N. C., has devised an attach:
ment for a sewing machine treadle,
which is connected with the chair in
which the operator is seated, so that the chair is partly sus-
tained by the attachment, and the weight of the body, being
slightly rocked or shifted from one point to another, assists
in driving the machine.

An improved portable burglar alarm, patented by Mr. J.
D. William, of Rising Sun, Ind., may be carried in the pock-
et or valise, and is readily applied to doors or windows. It
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consists of a small case containing alarm mechanism which
is set off by cords connected with the doors or windows.

A novel rowingapparatus has been patented by Mr. G. H.
Felt, of Brooklyn, Mich. The objectof the invention is to.en-
able the rower to sit facing the bow of the boatinstead 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 spin-

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.

—_— e

BRICK MAKING 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 gradually, as the machines have become more and

T
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GREGG'S BRICK MAKING AND REPRESSING MACHINE.
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or front bricks, as ordinarily practiced, it has been prac-
tically impossible to supply an equal amount of clay to
each 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 in strength, especially at the
corners and edges, and are therefore unsuitable for use as
first quality front or face bricks. These serious objections
have been overcome by Gregg’s brick ma-
chine, which is shown in the accompanying
engraving,

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

Brick machines may properly be classified
1under 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 flll 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 together 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 hand
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 25 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 have to be evaporated therefrom every
twenty-four hours, The labor of handling 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
so 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 cohesive qualities are retained. In.
the burning process, the fusion being
complete, the bond between the parti-
cles is perfect and the bricks are less
perous, consequently stronger and ab-
sorb less moisture.

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

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

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

8d. Hand-made brick, hard, whole,
crushed, 49,000 1bs.; half, 32,000 lbs.;
quarter, 12,500 lbs.

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

The same tests were applied by di-
rection of the Supervising Architect
of the United States at the Treasury
Department, 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
95 and 97 Liberty street, New York,
and at 402 Walnut street, Philadelphia.

>
Cement for Uniting Metal to Glass.

The following recipe is from the

Monthly Magazine of Pharmacy: Take 1 Ib. shellac dis-
solved in a pint of strong metkylated spirit, to which is to be
added 0-05 part of solution of India rubber in carbon bisul
phide: or take 2 ounces of a thick solution of glue, and mix
with 1 ounce of linseed oil varnish, or 3-4ths of an ounce of
Venice turpentine; boil together, and agitate. The pieces ce.
mented should be fastened for 50 or 60 hoursto get fixed.

more perfect, and the product in both quality and quantity
is found to surpass the hand-made article, the opposition dies
out.

It is stated on good authority that the manufacture of
bricks employs more capital than any other business in the
United States.

In making bricks by machinery, aud especially face
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PROFESSOR HUGHES' INDUCTION BALANCE.
We condense from Engineering of March 14, 1879, the
following description of Professor Hughes’ induction
balance:

’mention it here because it forms the groundwork of the sys-

tem upon which Professor Hughes’ recent experiments have
been carried on. We may mention here, in passing, that
this arrangement forms a beautiful way of illustrating the

The invention of the telephone by Professor Bell has |diminution of induction influence by destroying the paral-
placed in the hands of the physicist a detecting instrument | lelism between the planes of the two rings, for if either of
of greater delicacy and sensitiveness than the most delicate | them be slowly turned about one of its diameters, the sound
galvanometer, and one which is instantin its action and beard in the telephone gradually diminishes as the angle be-
convenient in use; 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 electrical re-
search, and has
largely extended
its fleld of use-
fulness, 8o sen-
sitive is the tele-
phone, or per
haps itwould be
more correct Lo
say, 8o sensitive
is thehuman ear,
alded by the te-
lephone, that va-
riations of elec-
tric currents so
small as to be far
removed from
the powers of
the most sensi-
tive galvanometer to detect, are instantly made apparent by
its use, and it is found next to impossible to work the in-
strument for business purposes in many places during busi-
ness hours by réeason of the induced currents produced in its
conductors by the influence of neighboring lines conveying
telegraphic messages,

The ehmination of the effects of induction for telegraphic
working has hitherto been one of the great unsolved prob-
lems of the telegraph engineer, and several 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

wonderful instrument the microphone, to solve the problem
by which induction currents in telegraph lines may be ab-
solutely eradicated, and his solution of this problem is as
simple as it is scientifically accurate. His whole apparatus,
part of which we illustrate, consists of a few coils of wire,
a telephone, a microphone, a small three cell Daniell’s bat-
tery, and a galvanometer.

The diagram, Fig. 1, represents an experiment arranged
by Professor Hughes, which de-
monstrates a simple case of ordina-

ry electrical induction. A and C Y . =T
are two circular coils of insulated o - f
wire, of which one, C, is placed in [[[ | I

PROFESSOR HYGHES' INDUCTION BALANCE.

gether at the moment that they become perpendicular to
one another.

Professor Hughes placed between the coils a sheet of cop-
per 12 inches square and one millimeter thick between the
coils (joining both coils and plate to the same earth plate),

CLOCK AND MICROPHONE.

without disturbing the induction effects; he next tried the
effect of introducing between the coils laming of sheet iron;
but no perceptible reduction of the induction currents could
be detected. Covering each of the coils with several layers
of tin foil and imamersing both in a vessel of salt water, with
a plate of copper between them, did not diminish the induc-
tion as far as the ear could detect.

Fig. # represents a modification of the same cxperiment.
A is a D-shaped coil of wire havieg a hundred turns, its
two ends being joined to the terminals of a telephone, and
the straight pertion of the coil is inclosed in a heavy brass

tube, B, one eighth of an inch thick. C C is a primary wire

— _p

circuit with a battery, B, and micro- I/
phone, M, upon which & small clock
is placed, and the other coil, A, is
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-
rents produced in A, by the influence of the neighboring
microphonic currents passing through C. When the two
coils are placed one against the other the sound is nearly as
loud as when the telephone was included in the primary cir-
cuit, and as the distance between the two rings is gradeally
increased, the ticking becomes fainter and fainter, but at
several inches distance the ticking was louder than the origi-

nal sound emitted by the clock, and with several feet be-
tween them it remained distinctly audible. The demonstra-
tion of induction currents by means of two such rings does
not, of course, possess any novelty, but the employment of a
clock and microphone in conjunction with a battery as a
simple automatic source of sound, or rather of electrical im-
pulses, and of a telephone as the detecting instrument, forms
together an exceedingly convenient arrangement, and we

in connection with a clock microphone and battery. Upon
placing the side, B, of this coil near and parallel to the wire,
C, the sounds of the dleck are distinctly audible, and hardly

A >
— oy —_ — Ny = T — — ‘\\

B Flg 3 B
any difference of induction influence can be detected between
the influence of the currents in C on the portion of the coil
surrounded by the tube and on the unprotected parts of the
secondary circuit.

Having demonstrated that a metallic sheathing or screen is
altogether ineffectual for the protection of telegraph lines
from theeffects oflateral induction, Professor Hughes turned
hisattention to the question whether, although induction can-

FI1 G.4.
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not be destroyed, it may not be neutralized or compensated.
With this object in view he constructed a coil of four sepa-
rate insulated wires, which could be joined up at their free
ends in several combinations. - Joining one wire to the mi-
crophone, and one of the others to the telephone, powerful
induction, as might be expected, 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 thrce
of the wires were 1n 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-
rentthrough one
returns by the
other, the induc-
tive influence is
completely neu-
tralized, and ab-
solute silence is
the result. From
this it follows
that it is per
fectly possible
to protect a tele-
phone lineabso-
lutely from the inductive effects of a neighboring parallel 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
andreturn wire of the telephone circuit. The disadvantage
of such a system is that it introduces a double resistance and
twice the 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,
so that at each turn of the twist a portion of the line circuit
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and the return circuit respectively would be alternately pre-
sented to the inducing wire. The diagram, Fig. 3, will make
this clear, the arrows indicating the direction of the current.
It will be seen by reference to this diagram 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. 3, no sounds what-
ever being heard in the telephone. It
is not necessary to twist the wires
1nto 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 equally effective. Sce Fig. 4.
In Fig. 5, A and B represent the two cores respec-
tively of the horseshoe electro-magnet of a telegraph
instrument at the receiving station, but it differs from the
ordinary electro-magnets in the fact that the coil surround-
ing each core is connected with its own separate battery at
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the transmitting station and with the earth; and the batteries
are so arranged with regard to the transmitting Key that each
depression of the latter sends a positive current through one
wire and a negative through the other, and as the coils of the
magnet are so wound as to give opposite polarity to the two
cores under the influence of this double current, its magnetic
effect is exactly the same as that of an electro-magnet wound
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fn the usual way. An improved application of the same
principle is shown in Fig. 6. The bobbin of the electro-
magnet is wound with two coils of cqual length and thick-
ness. Each of these coils is connected with its own sepa-
rate linc and battery, and the connections at the transmitting
station are so made that a depression of the key sends a posi-
tive current through one line and a negative current through
the other, but the coils of the magnet are so connected to the
lines at the receiving station, that the positive current tra-
verses its coil in one direction as regards the magnet core,
and the negative current passes in the opposite direction, so
that, by the process of doublc reversal, the cffect is the same
as that of a single current of double the strength traversing
the magnet 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 telegraph enginecring. We have but lit-
tle doubt that Hughes’ induction balarce—by which term
we would include all instruments based upon its essential
principle—will ultimately take its place side by side with
Wheatstone’s bridge in the history of the electric telegraph,
for by its mecans the tclegraph engineer will be enabled to
eradicate from his lines the retarding and cost-entailing ef-
fects of clectrical induction. In Fig. 7, let
D, E, and F represent three lines of tele-
graph, supported on poles and running
parallel to one another; if a current of
clectricity 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 F, a current in the same
dircction as itself of exactly the same
strength as the currents produced in the L
opposite direction by induction, the two, T
being equal and opposite, would com-
pletely neutralize one another, and al-
thcugh, as a matter of fact, the induc-
tion would be exactly the same, its effects
would be completely climinated and de-
stroyed.

At the transmitting cnd 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 placced one in front of he
other, so as to exercise an inductive ef-
feet, the one upon the other. Now, from
what has been said, it is clear that if the
coils were all similarly connected to their respective wires
the cffects of induction between one circuit and the other
would be increased by the addition of the inductive cffects
of the coils being superposed upon and added to the inductive
effcct 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 circuits 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 cach coil, 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
one -another, the inductive effects of the coils are exactly
equal to the inductive effects of the lines, and if their direc-
tions be in opposite directions as is accomplished by the re-
versal of the coils, then the problem is solved and all effects
of induction are eradicated.

For the purposes of practically demonstrating the system
of compensation, Professor Hughes constructed the appara-
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 coils of cach of the outside pair are joined so asto
form one circuit, consisting of one black ring and one white
one, cach pair representing one line of a certain length, and
between them is & single coil representing an intermediate
telegraph line of a shorter length; this difference of length
was adopted by Professor Hughes in his experimental model
in order to represent a somewhat complicated case, and to
show that no matter what the relative lengths and distances
apart of telegraph lines, their mutual induction may be
compensated by suitably constructed and adjusted compen-
sating coils. The compensation portion of the apparatus
consists of three rings whose distances apart can be ad-
justed by sliding in or out the cylinder to which each of the
outer coilsis attached. On the left front corner of the board
is the commutator, consisting of six stiff elastic wires, which
can be sprung against twelve brass nails, and the connections
arc so arranged that the battery circuit may be sent through
any one of the lines, with or without the balance in the cir-
cuit, and each line can be made either a primary microphone
circuit, ora secondary line in connection with a telephone,
by simply placing the commutator wires against their pro-
per contact pins. The microphone and clock, which is the
source of sound. and which is shown below, was placed in
a distant room, and the dircction of the currents through-
out the whole apparatus was under perfect control by
means of the commutator to which we have referred.
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PROF. EDISON'S INDUCTION BALANCE FOR TELEPHONE
LINES.

On the opposite page we give a full description of Pro-
fessor Hughes’ induction balance—an invention for which
he cluims originality, and for which he is receiving great
credit in England. It is, however, identical in principle,
and almost exactly the same in construction and arrange-
ment as 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 facié evidence that he—
Edison—is the first inventor of the induction balance.

From Edison’s U. 8. Patent Specification.

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

EDISON'S INDUCTION BALANCE.

rusing sounds at the receiving instrument that greatly inter-
fere with hearing the message sent upon such acoustic lines.

The object of the invention is to compensate, neutralize,
and destroy the cxtraneous or induced currents from con-
tiguous circuits, so that the messages will not be in any
manner interfered with by false currents. The invention
consists, in the combination with the telephonic circuit, of
an induction coil, connected with the contiguous circuits in
such a manner that a reactionary induction is established in
the telephonic line of a power corresponding and similar to
the primary inductive action, but opposed to th: same, soas

lo neutralize the action of the same.
In the engraving, Fig. 1 is a diagram representing one of

coils, ¢ ¢, are included in the telephonic circuit at each end
of the line. In the coils are iron cores, surrounded by a
primary coil, the ends of which may or may not be connect-
. ed together, according to the compensation desired.
The iron core cxtends outside of the coils some distance.
. The circuits, No. 1 and No. 2, running in close proximity to
.the telephone wires, induce a momentary current in it
every time the circuits are opened or closed, the
1 strength of which is proportionate to the proximity
“of the wires to cach other and the number of miles that
they run side by side. These induced currents are in one
-direction in closing the circuit, and the opposite direction on
opening the circuit. To neutralize the induced current from,
say, No. 1 circuit, electro-magnets, ¢ ¢, are placed at each
terminal in the circuit of circuit No. 1.

These magnets are then adjusted to approach the iron
cores, k ¥, until the induced current thrown into the coils,
c and ¢, and telephone line by the action of the magnets, ¢
'and ¢, is equal, but opposite to, the induced current from the
circuit No. 1 thrown into the telephonic wire by running
parallel to it. Thus a perfect compensation is attained.

If the two lines run parallel for long distances the two ends
of the primary coil on ¢ and ¢ are connected together, and
thus retard the magnetism and demagnetization of the cores,
k %', and consequently lengthen the induced currents thrown
into ¢ and ¢’ by the action of ¢’ and e.

Having thus compensated for circuit No. 1, the compensa-
tion for circuit No. 2 is exactly similar. If the latter circuit
; does not affect the telephone circuit as strongly as No. 1, the
!elccl ro-magnets, f and f°, are placed a greater distance from
% and ¥, the latter may be elongated, and compensation at-

| tained from many «circuits by employing separate magnets in

. each circuit which affects the tclephonic circuit.

Owing to the great diversity in the character of the induweed
currents thrown into telephonic wires from wires in close
. proximity—due to different Jengths and the employment of
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different battery powers and systems of transmission—
many methods to meet special conditions are necessary.
Thus in Fig. 2, where the circuits 1 and 2 employ powerful
batteries and reversals, and many magnets are in circuit, the
induced currents thrown into the telephonic wire ure exceed-
ingly powerful; hence a more powerful means of compensa-
tion is necessary.

In Fig. 2, g is an iron core, over which there are three or
more coils—one for each line circuit. The coils 1 and 2 are
in the ordinary or Morse circuits Nos. 1 and 2, whilecoil 8is
in the telephonic circuit. The coils are so wound and ar-
ranged, in relation to the induced currents thrown into the
telephone wire by the proximity of the other wires, that they
will act in the iron core, g, to set up a magnetism therein that
will cause a powerful induced current to pass into coil 3 and
telephonic line opposite in direction to the induced currents in
the telephonic line due to the proximity of the other wires.

In cables containing a number of wires there is not only
dynamic induction, but static induction. The latter ap-
pears sooner than the former, and is of excecdingly 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-

the forms in which the compensation is effeccted. The large !

dition, which it does to a considerable extent, but not en.
tirely. The induction coils, 1 and 2, are
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 condcnsers are necessa-
ry—the 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 ecradicated by an
induced current from a magnet, because
time is required to cbarge 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 upon a
wooden bobbin is used, as shown in Fig.
4. Onc wire is placed in the telephonic
circuit, while the others arc placed in the circuits to be com-
pensated for, and so connected therewith that the currents
thrown into the tclephonic coil are equal but opposite to
those due to induction resulting from the wires running
parallel.

By employing large wire, and a large quantity of it, Iam
enabled to obtain nearly perfect compensation, as the coils
set up both dynamical and statical currents, no iron cores
being used to retard the appearance of the currents.

From Edison's English Specification.

When scverat line wires run near each other, the wire
used for the acoustic or speaking telegraph is influenced by
induction, and false sounds will be produced. I counteract
this tendency by placing one or more electro-magnets, A
(Fig. 5), in the circuit of the speaking telegraph, and one or

. more clectro-magnets, B, in the circuit of the adjacent wires,

Fig. 5.

and bringing the opposite coresof B, at such a distance from
the cores of A, that a certain magnetic action will be set
up in A by induction in the opposite direction to the induc-
tion currents from the adjacent line or lines.

By adjusting the distance between these magnets when
the speaking telegraph is not in use, until there is no sound
at the diapbragm from the induction currents, then these
‘currents will be neutralized, whether strong or weak.

—_— - —— ——————————

Les Mondes calls attention to the success with which M
Ravel, a merchant of Montagnac, near Riez, is cultivating
the trufle. He is in a position at present to furnish thou-
sands of these fungi, of excellent qmality., at about 75c.
each. He suggests that vines destroyed by phylloxera be
replaced by truffle yielding onks where the soil I8 calcareous
or argillo-calcareous; this would be a means of recovering
from the loss sustained. The products would bhe quickly
realized, for M. Ravel has oaks six, seven, and eight years

planted, which already yield truffles.



‘Walking, especially in the open air, is acknowledged to
be the most economical, the most enjoyable, and in many
respects, the most healthful form of physical exercise. Itis
an exercise, too, which is growing more and more in popular
favor, and as the season for summer rambling approaches,
when many will be seeking health and amusement in rural
excursions, the advantage of a simple means for recording
distances walked need not be insisted on.

To a 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 deficiency through fear of overdoing. On
the other hand the satisfaction attending the knowledge of
just how far one has walked in a day’s excursion, always
adds a relish to the performance. Accordingly not a few of
those who, for pleasure, or in the pursuit of health, have
cultivated this most delightful of recreative exercises, have
so felt the need of a simple pedometer that quite a demand
has arisen for such an instrument.

The pedometer made abroad for surveyors’ use has failed
to meet the wants of walkers generally. It was expensive,
and, besides, could not be adjusted to suit the varying step
of men, women, and children. The instrument illustrated
in the accompanyingengravings meets 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. The arm that supports the weight car-
ries pallets that engage'the ratchet wheel, B, at every oscil-
lation of the weight. The small pinion connected with the
ratchet wheel engages a pair of differential wheels on the
back of the dial, C, one of which is secured to the dial, while
the other is placed oii 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 Iess tooth
than the other, 30 that,when the dial has been turned through
one revolution, the wheel that carries the index hand 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

rain freezingupon them as it fell fastened them in that shape
with unyielding bonds of ice; and so they remsined until
old Sol mercifully set them free.

NOVEL BAGGAGE FASTERER AND SHAWL CARRIER,
In the old times a valise, shawl, package, or parcel de-
posited in a car seat sufficed tosecure it if left by the trav-

YOUNG'S BAGGAGE FASTENER AND SHAWL CARRIER.
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Mr. Young, the originator of this device, is an old railroad
man and an experienced traveler, and having seen the neces-
sity of a thing of this kind he invented it. Its advantages
need not be further stated, as it recommends itself.

A NEW DOUGH KNEADER.

The improved dough kneading machine shown in the ac-
companying illustration is capable of rapidly and thoroughly
mixing and kneading large quantities of dough. Probably
few of our readers realize the great advantage in mixing
dough so thoroughly that every particle of the flour is uti-
lized. We are informed that actual experiment has proved
that where this machine is used there ig g considerable saving
in flour, besides producing a finer quality of bread, which
readily commands a better price than the hand-made article.

The construction of the machine is quite simple, and seecms
well adapted 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 horizontal
shafts, and a breaker which is supported by an arm and car-
ried by a vertical shaft. The shafts of the kneaders and
mixers receive their motion from the driving shaft by an in-
genious combination of gearing, which is concealed by the
middle portion of the trough. In this machine the dough is
rapidly 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

a skilled mechanic to run it; an ordinary baker can learn to
run it in an hour.

Further information may be obtained from Mr. H. C,

Bosse, Quebec, Ontario, Canada.

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

eler for a moment. It was then only a matter of ordinary may be removed without cutting.

courtesy to regard this custom, but in this fast age the trav- |
eler not only risks losing his seat, but his baggage also, if he

An improved looping attachment for sewing machines,
patented by Mr. Alfred W. Cochran, of Harris, Ala., forms

chances to step out of the car or lose sight of it for a min-, a loop in the upper thread above the presser foot, so that

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 Paso,
Ill., bas 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 link, and having upon
one end a large ring, and upon the other 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 Joose ring and lock form another
loop, and the portion intervening between these loopsserves
as a convenient handle. 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

step, from 17 to 85 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.

——p e
A Singular Storm.

The storm of sleet which late-
ly caused so much havoc in the
forests of France by overloading
the trees with ice, was more than
paralleled by a recent storm in
Oregon. The Ashland Tidings
reports that one morning, on
looking towards the mountains
south of Ashland, the people
were surprised to see the pine
treesall bending in one direction,
as though bowed by a terrific
wind storm, while the morning
was clear and calm—not a breath
of air in motion. Upon a closer
inspection the phenomenon was
easily accounted for. During
the night before a heavy wind-
storm had swept over the moun-
tains, accompanied by rain and
snow, and the steady force of
the wind held the branches of
the trees in the bending, crouch-

Fig. 8.

THE DURAND DOUGH KNEADER,
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when the needle descends in making the last stitch in a
seam, a knot is formed, which prevents the unraveling or
loosening of the end stitches.

THE AMERICAN PEDOMETER.

Mr. Francis W. Long, of Philadelphia, 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 sufficient]y 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 , has
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, IlIl. 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
packed grooves.

Messrs. 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.
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The flylng frog is a native of East India and the
islands of the Sunda Archipelago. Several species of these
frogs have long been known, but it was not until a
few 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 entirely new species, but
subsequent researches have proved
the identity of this frog with the
so-called paddle frog previously
known

As will be seen from the accom-
panying engraving, the toes of the
flying frog are 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 a larger area than is taken up
by the body and limbs of the
animal. The individual captured
by Wallace was altogether about
four inches long. The skin between
the toes of the hind feet measured
four and a half square inches,
whilethe area taken upby 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 comsiderably 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.

el
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THE FENNEC, OR SAHARA FOX.

The fennec is an inhabitant of Africa, being found in
Nubia and Egypt. It is a 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 at 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.
It is said that the fennec, although a carnivorous animal,

date. It is also said that it can climb the trunk of the
date palm and procure for itself the coveted luxury.

This creature presents a strangemedle of characteristics
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.

isadmitted that the fennec belongs to the genus Vulpus, being
a congener with the various foxes of the Old and New
Worlds.

Like veritable foxes, the fennec is accustomed to dwell in
subterranean abodes, which it scoops in the light sandy soil
of its native land. Its fur is 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 fennec is & quaint little 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. The fennec is
identical with the fox-like animal named ‘‘zerda” by
Riippell and “ cerdo ” by Illiger.
KNOWLEDGE cannot be acquired 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
to meet you.

Utllity of Toads.

In our last issue we published an appeal, all the way from
India, for the crow, which our farmers a little later will
strive to annihilate, and, failing in that, will contrive all
sorts of devices for scaring them from their fields. Now
comes an appeal from our own land in behalf of the toad.

A writer in the New York Tribune notices the fact that
many gardeners already appreci-
ate the valuable services of common
toads for their insect-destroying
propensities, and afford them
protection, while as many more,
perhaps, are ignorant of their use-
fulness. To the latter class it
should be known that toads live 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 insectsare supposed to be
having it all their own way. En-
glish gardeners understand these
facts so 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, so
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 have 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
grasp by the middle with their jaws, cramming in the writh-
ing ends of the unfortunate articulates by means 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.

A e -
—4- 0o

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 as an orchid with six free stamens. The plant, which has
been called Corsia ornata (the genus name in honor of the
Marchese Corsi Salviati), is a 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 about an inch long. Eachstem is unbranched,

FENNEC.—( Vulpes Zaarensis,)
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and terminates in a solitary flower about 114 inch in diame-
ter when fully expanded. The perianth is superior, and con-
sists of six divisions, a large upper cordate one, which is
erect and flat, like the standard of some Papilionacem, and
five narrow strap-shaped ones directed downward. Stamens
six, in two series; fllaments distinct, but very short and thick;
anthers two-celled, relatively large; pollen pulverulent; ovary
inferior, one-celled, with three intruding parietal placentas;
style short, clavate, terminating in a three-lobed stigma.
With regard to the position of this singular plant in the natu-
ral system, Dr. Beccari says it is undoubtedly near the or-
chids, and further adds that it might constitute thetype of a
new family between the Burmanniacee and Hypozide, to be
called the Corsiace®. The habitat of the plant is in Mount
Morait, on the north coast of New Guinea, at an elevation of
1,200 to 1,300 feet.

Respiration of * Amia.”—The Amia calva is a fresh water
fish, abundant in the Mississippi river and the great lakes. It
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
account of a series of experiments which seem to show con-
clusively 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
compared it to the lung of some reptiles. ~Experiments
scemed to show that the aerial respiration was more active
when the water in which the fish lay was imperfectly aerated.
The average of 23 measurements of the amount exhaled was
13 c. centimeters. The exhaled air contained 3 per cent of
carbonic acid; and, when the fish was fasting, it contained
at least 1 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,
hyoid apparatus, and sides of the mouth.

Does the Opossum ** Play ’Possum ?”—We often hear of this
mammal ‘‘ playing 'possum,” as it §s 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 Seiencé 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 superlatively
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 caoutchouc 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, hut
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
uscless to the manufacturers of India rubber goods. From
an cxamination 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 having again been sent to
Dr. Berkeley he now pronounces it to be not a vegetable, but
a substance of as yet problematical nature, and states that
nothing is likely to solve the difficulty but examination of it
in the moment of deposit. The comnmercial 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 Austra-
lis by Prof. McCoy, which inhabits the rich soil of the
Brandy Creek district of Victoria, and attains the surprising
length of from 5 to 6 feet.

The “ Whistling Tree.”—In Nubia there are groves of
acacias extending over 100 miles square. The most conspicu-
ous species, says Dr. Schweinfurth, is the Acacia flstula. Its
Arabic name is ‘“ soffar,” meaning flute or pipe. From the
larvee of insects which have worked their way to the inside,
their ivory white shoots are often distorted in form and
swollen out at their base into a globular bladder-like gall,
about one inch in diameter. After the insect has emerged
from a circular hole, this thorn-like shoot becomes a sort of
musical instrument, upon which the wind as it plays pro-

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 Statss.—In a monograph of

vegetable productions are useful because they are edible.
None of the species are considered dangerous or even hurt-
ful, yet some are so small and so scarce that they are not of
much value for food. The larger ones are generally better
flavored than the smaller and more common ones. They
should be used as food in the immature condition only,
while the flesh is as yet of a pure white color. Puff-balls as
i an article of food have the advantage over mushrooms that
they are not often infested by insects or their larvee, and there
is scarcely any possibility of mistaking any deleterious spe-
cies for them. There are several genera of puff-balls, the
most extensive one being that of Lycoperdon. It is this genus
that is the subject of Mr. Peck’s paper. The whole number
of species of this genus thus far known to grow in the United
States, according to the article, is 28; and of these the edible
qualities of six of the larger species were personally tested.
He recommends as good eating the ‘“ giant’’ puff-ball (L.
giganteum), the ** cup-shaped” (L. cyathiforme), the ‘‘long
stemmed ” (L. saccatum), and ** Wright's” (L. Wrighti); but
finds the two common ones—the “ studded” (L. gemmatum)
and the ‘‘pear-shaped” (L. pyriformé)—of an unpleasant
flavfr. The largest specimen of New York puff-ball that
Mt. 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.
—_————r———
Operation of Trimming a Tiger’s Toes.

The Philadelphia Evening 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 a 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 bLars
and pulled. Her leg slipped betwcen the bars, and ¢ Jim ”
relinquished his hold upon her tail and caught her leg, which
he literally crunched between his teeth. The injured ani-
mal died soon after the occurrence.

Not long ago, while Mr. Forepaugh, who performed the
roperation, 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 animal 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 animal in case ‘ anything goes wrong,” to use Mr.
Forepaugh’s words. One of the ropes was a 3{ inch rope,
which was used to secure the animal’s head. The others
were 14 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 so 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
around, looking in mild surprise at the array of keepers.
The lion tamer coaxed him over near the bars, and placing
the loop of the large rope on a pole, tried to pass it over his
neck. The tiger did not at first understand thigmaneuver
and 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 awaited developments. The loop of
on€ of the smaller lines was next laid in front of his front
right paw. Mr. Forepaugh then, with a small iron scraper,
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, was fully awake to the situation, and
he showed his rage by deep roaring and frantic struggles to
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
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these fungi read before the Albany Institute in February, by .
Mr. Charles H. Peck, the author states that these well known |

enter the cage, and tie the unsecured paws of the tiger.
When both of the rear legs were caught in the noose, * Jim
sprang up in order to attempt to get loose, when the assist-
ants, by drawing on the ropes, threw him on his * broad-
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
through between the bars, and the cutting part of the opera.
tion commenced. Mr. Forepaugh used a pair of wire nip-
pers, sharpened to 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 foot. After cutting off
one of the claws, Mr. Forepaugh called for a penknife, and
dexterously drew from the wound another claw which had
grown in and which had been shed. When the claws on
this foot had been cut, burnt alum was rubbed into the
wound and balsam of fir was then poured in. The former
was to remove the corruption and the latter to heal the
wound. This same operation was repeated with the other
hind paw, and Mr. Forepaugh then procceded to attend to
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 started 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 a word from Mr. Fore-
paugh, pulled on the safety ropes, and the tiger sprang to his
feet and was free.

The relief was immediate, judging 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 caustic,
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 have 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. Forcpaugh said that they should be
cut as soon as 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,

—_— . or—
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 nct 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 arc 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
4to b5 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 the 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-
Jeased by a strong pull. While lying on the dock the fish
exuded about two gallons of the dark fluid 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 seeing 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 crab nets as bait, but the
beak and some of the larger talons were secured by Mr.
Reece. 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.

—_— ——.vor—
Pinto’s Journey Across Atrica,

Pinto, the Portuguese explorer, reports that, notwithstand-
ing the grievous hardships and difficulties, he succeeded in
saving all his papers, embracing twenty geographical charts,
many topographical maps, three volumes of notes, meteoro-

same way. The animal was now fronting the spectators, | logical studies, drawings, and a diary of the complete explo-
and, in order to secure the hind legs, Mr. Forepaugh had to ' ration of the Upper Zambesi with its seventy-two cataracts.
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Architeets’ Trials and Tribulations.

A writer in the American Architect relates the common
experience and trials of architects with their customers as
follows:

What architect has not had clients who came to him with
a painfully elaborated impossible sketch, saying, ‘‘ Now, this
is about my idea of a house. I wish you would make mea de-
sign that would embody it in a practical form.” The architect
takes such a sketch and remodels it, endeavoring to satisfy
all the requirements, and making of it, in the end, a crea-
tion entirely his own, which he presents to his client, who
exclaims almost invariably, “ Why, how simple! any one
could have done that!” and makes up his mind that archi-
tecture is a very easy business. Or, again, an architect in-
quires about some work that excites his interest or admira-
tion, as having architectural merit, and is answered, *“ Well,
Mr. So-and-so was our architect, but we really did not need
him; my wife was the real designer, and the good points of
the house are all her ideas.” Of course
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 themselves, with each oth-
er, and with his design, is tempted to vow
that in future he will reject, on principle, all
ideas brought forward by his client’s wife or
any of hisfemale relatives; or—a more dread-
ful vengeance still—that he will le¢ madam
design the house herself. It is the only re-
dress he can hope for, as, when such a version
of his services is given, it is more generally
believed than would seem possible, in view of
its improbability, ard he has few opportuni-
ties to justify himself.

But there are other instances where archi-
tects are subjected to more serious wrongs
and annoyances, and which are seemingly as
difficult 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 liberal 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, has 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
choice of the owner, a contingency which we
will not consider here. The building goes on,
and our architect returns to his own affairs,
but discovers, during or after the erection of
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?

_————re——
Beer Drinking in the United States.

For esome years past a decided inclination has been apparent
all over the country to give up the use of whisky and other
strong alcohols, using as a substitute, beer and bitters and
other compounds. This is evidently founded on the idea
that beer is not harmful and contains a large amount of
nutriment ; also that bitters may have some medicinal quality,
which will neutralize the alcohol it conceals, etc. These
theories are without confirmation in the observations of
physicians and chemists where either has been used for any
length of time. The constant use of beer is found to produce
a species of degeneration of all the organism, profound and
deceptive. Fatty deposits, diminished circulation, conditions
of congestion, and perversion of functional activities, local
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 a mere animalism; sensual, selfish, sluggish, varied only
with paroxysms of anger, that are senseless and Yrutal; in
appearance the beer-drinker may be the picture of health,
but in reality he is most incapable of resisting disease. A
slight injury, severe cold, or shock to the body or mind, will
commonly provoke acute disease, ending fatally. Compared
with inebriates, who use different forms of alcohol, he is
more incurable, and more generally discased. The constant
use of beer every day gives the system no time for recupera-
tion, but steadily lowers the vital forces, it is our observation
that beer-drinking in this country produces the very lowest
forms of inebriety, closely allied to criminal insanity. The
most dangerous class of tramps and rufflans in our large
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cities are beer drinkers. It is asserted by competent author-
ity that the evils of heredity are more positive in this class
than from alcoholics. If these facts are well founded, the
recourse to beer as a substitute for alcohol, merely increases
the danger and fatality following.

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

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

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.
—_— .o r—
The Coliseum Drained.

The stagnant water which has been suffered for years to
accumulate and breed fevers and frogs in the Coliseum at
Rome, has been drained off at last. An ancient sewer, ex-
tending from the meta sudans to the Tiber, was discovered,
and was connected with a drain from the Coliseum. The
water was admitted into this ancient sewer on the 3d of
March, and the flood which filled the basement story of the
famous amphitheater of Flavius was gradually drawn off.
In cleansing the sewer there were found a quantity of an-
cient lamps with gladiatorial ornamentation, human skulls,
and bones of animals. Much of the old Roman road in the
Foro Romano is now exposed to view, and the ruins of the
shops of the goldsmiths and silversmiths are visible.

- s
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Waterproofing of Cotton and Linen Fabrics.

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
oil, one quart, soft soap, ope ounce, and beeswax, one ounce;
the whole boiled until reduced to three quarters of its
previous quantity; but experiments are required to satis-
factorily test the above proportions; paint soon cracks,
and ceases to be impervious to water. The addition to the
boiled oil preparation of some ingredient which would pre-
vent all risk of spontaneous combustion, when bales of oiled
goods are sent abroad, would be advantageous; but no ob-
jection on this account applies to the supply of waterproof
sheets (prepared withboiled oil, etc.) foruse in ships, as only
those that are in the hammocks would be coated, and with
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them there would be no more risk than is incurred with the
seamen’s waterproof jackets; the small spare supply would 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 soap add 114
pint of water, and when boiling, add 5 Ib. of ground spruce
ocher, 14 Ib. patent driers, and 5 1b. of boiled linseed oil.

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

Japanese Bronzes,

Mr. Consul Flowers, in a report on the commerce of
Hiogo and Osaka, Japan, lately issued by the Foreign Office,
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 coating of clay is placed; over this
comes a layer of wax, which is moulded into
the design required. Another thick coating
of clay is then added, and the inner wooden
mould being taken out the orifice at each emd
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 subscquent 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 whichdepends 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 theimpression 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 charcoallaid
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 occu-
piesa day. When the casting is taken out of
the oven, the earth outside and inside is
scraped off, and reveals the vase or bowl in a
rough state. It is then put into the hands 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. It then passeson to
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 added, and the article is finished and ready for sale.”

————.—t e r—
Simultaneous 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 simultaneous appearance of the same invention
as follows:

‘¢ The application of the methods of ordinary writing to
telegraphic communications has 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 College, So-
merville, Mass., by means 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, 1879, Mr E. A. Cowper, of London, exhibited in
operation, before the Society of Telegraph Engineers, in
that city, a writing telegraph, constructed on the same prin-
ciple as that of Professor Dolbear; and from the drawings in
the SCIENTIFIC AMERICAN of March 29, one would suppose
the instruments identical. The achievement is a valuable
one, and both parties are worthy of highest credit as inven-
tors.”
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Dr. JamMEs FREEMAN CLARKE recently delivered a dis-
course on the Chinese question, in which he very quaintly
and truly said that in America, if a man is black we enslave
him; if he is red we steal hislands and massacre his wife and
children, and if he is yellow we won’t let him come here at

all.
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Isinglass from Seaweeds.

A very interesting product, called ‘‘ kanten,” or vegetable
isinglass—a species of gelose derived from either of the sea-
weeds Qelidium corneum or Plocaria lichenoides—is made in
China and Japan, and exported to Europe in flat and moulded
tablets and in bundles of strips. It is 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 weight.
It is manufactured as follows:

The seaweed, called by the native name of ‘‘ tengusa,” is
carefully washed and afterward boiled, so as to form a gluish
decoction, which is strained off and put into square boxes.
When cool it forms a stiff jelly, which can easily be 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 -

of temperature takes place in its mass, so that the oxidation
proceeds without the continuation of external heat. The
other principal sulphides are those of copper, lead, zinc, and
antimony. Sulphureted ores of copper, lead, and zinc are
usually roasted to render them reducible in the furnace, the
necessary heat being always obtained by the combustion of
coal or similar organic material. This roasting process ex-
tends over a considerable space of time, and the sulphur and
metals frequently burn to waste, because the utilization of
the heat resulting from the burning of such fuel has not
hitherto been considered of much importance. From data
obtained by calculating the comparative temperatures pro-
duced by the oxidation of the principal sulphides, Mr. Hol-
loway was led to believe that during this oxidation suffi-

cient heat was produced to render the smelting of the sul-'

phides a self-supporting 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-

to freeze. During the day the sun melts the water, which ! poses, after starting the oxidizing process by means of ex-
runs off, leaving behind what one might term the skeleton of | traneous heat, to force a rapid current of air through the
white horny substance, which is extremely light and easily | molten sulphide.
dissolved in hot water; when cooled, it again forms a stiff ‘ of the oxygen of the air is abstracted while passing through,
jelly. This article can be applied to many purposes—for: and that the elevated temperature obtained by the quickened
culinary uses, for making bonbons and jellies, for clari-: oxidation accomplishes in a few minutes what, in the case
fying liquids, asa substitute for animal isinglass, for making ! of copper pyrites, takes many months to do. .

moulds used by the plaster of Paris workers, for hardening : *]n geveral preliminary experiments, in which large quan-
the same materials—in short, as a substitute for all kinds of tities of pyrites were treated in a Bessemer converter, it was
gelatines, over which it has the advantage of producing a found that the pyrites could be melted by the heat evolved
firmer jelly. Another seaweed much used for industrial pur- ' by its oxidation, and that the heat developed was sufficient
poses is the ‘“fu,” resembling carrageen or Irish moss, and 'to render the operation continuous. Full details of each ex-
applied to similar uses, such, for instance, as the sizing of , periment are submitted in Mr. Holloway’s lengthy paper
the warp of silk goods. Recently the manufacture of anisin- | read before the Society of Arts; and the results of the ex-
glass of this kind has sprung up in France, being made from ' periments themselves, which were witnessed by many of the
the scaweeds found on the coast of that country. In its crude i most prominent chemists of England and France, seem to
state it is a yellowish gelatine, hutafter repeated experiments ' promise an approaching revolution in the methods hereto-

By this means, he claims that the whole '

under the auspi€es of the Industrial Society of Rouen it has
been successfully converted into what bids fair to prove the
best sizing for cottoncloth known, and will probably entirely
supersede the Asiatic product. Macerated in water for
twelve hours, boiled for fifteen minutes, and stirred till it be-
comes cold, the article gives a clear solution, which, as it does
not 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 at 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 a number of industries, especially in stiffening light !
and transparent gauzes, and the fine silk which is used for;
making fans, screens, hangings, etc. It is on these stuffs, so i
well stiffened, that the artists produce such beautiful designs
in colors, incomparable for their freshness 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 acquire an impermeability of long duration.

el

The Utilization of Sulphides as Fuel in Metallurgy.

A new application of a process of rapid oxidation, by
means of which sulphides are used as fuel, and which prom-
ises apparently 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 zinc
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 one or the other
of these two forms that the more common metals occur in
nature.

In the present processes for extracting metals from their
ores the requisite heat is always obtained by the burning of
coal, coke, or other form of carbon. Mr. Holloway re-
tinds us, however, that the sulphides can be made to burn

in the air, and 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, perhaps, more than
rivaled as sources of latent heat by these natural sulphides,
abundant in every country and occurring in almost every
vein in the earth’s crust. It was the author’s object to prove
that these minerals can be utilized as sources of heat in cer-
tain metallurgical operations. On account of the frequency
of its occurrence, and the extent of its 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.

fore employed in certain smelting operations.
—_———er———

Silver Reduction in Colorado.

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

The town (5,500 population) is garnished with a well-built
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
near the railroad cut. The chimney of the works is built on
top of a hill, 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-
wise 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 choking up;
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. In this 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. I 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
from Trinidad. The ores used are shipped from Rosita, Col.,
and Leadpville, consisting of argentiferous galena from the
‘“Ben Franklin” mines, some carbonates from the ¢ Bas-
sick ” of the first place, and all carbonates from the latter.
The Rosita ores are hauled to the works in wagons; the
Leadpville ores are hauled to Alamosa, Cafion City, and Colo-
rado Springs, and from there shipped by rail. Of the Lead-

which small holes were worn, that no ore might oe wasted.
It is such close and careful attention to the interests of their
' customers as this that is giving these works an enviable re-
putation among mine owners; for, as near as I could under-
stand it, the smelting furnace stands in the same relation to
the miner that the grist mill does to the farmer, and is con-
"ducted on much the same basis. As the ore is received after
weighing, an average assay is made; a deduction of ten per
cent 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 based on the price of silver per ounce on that
'day.

—_—  —etr—
) A New Great Gun.

The British WarOffice has been invited by Herr Krupp to
“send representatives to be present at the trials of a new steel
gun of extraordinary size, to take place at Meppen, in West-
'phalia. The invitation has been accepted by the War Office,
which will be represented by two_ officers deputed for that
purpose. The gun to be experimented with on this occasion
is the largest specimen of steel ordnance yet made. It weighs
72 tons, with a caliber of 40 centimeters, or 153{ inches. The
length of the gun is 32 fect 8 inches, and that of the bore 28
fect 6 inches. The English 80 ton gun has a caliber of 16
inches, a total length of 27 feet, and a bore 24 feet long. The
superior length of bore in the Krupp gun is thus apparent,
being 213{ calibers, asagainst 18 calibersin the English gun.
The material of which the Krupp gun is composed is 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 breeth 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 anamount 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 a 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 onigniting the charge. The closing of the breech
is effected by means of a sliding wedge, which passes across
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 385 pounds of
prismatic powder, the projectile being a chilled iron shell of
1,660 pounds, with a 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 yards a velocity of 1,443 feet,
at 2,187 yards a velocity of 1,391 feet, and at 2,734 yards a
velocity of 1,345 feet per sccond. 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 shooting 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
meters. It is not likely that the gun will be fired at any
great angle of elevation, or even this noble range would be
insufficient. It is estimated, rather as a matter of curiosity
than otherwise, that if the gun were fired with its axis raised
to an angle 43° with the horizon, it would send its projectile
to a distance of 15 miles. Great accuracy is alsoclaimed for
| this weapon, as for all the Krupp breech loading guns. At

F

ville carbonate—well, I have seen many clay banks that f the forthcoming trials targets will be placed at such a distance
looked as rich, although there is a perceptible difference in that the gun will have to be directed by other means than
the specific gravity; in color they resemble the clay banksof the visibility of the object to be hit. As may be supposed,
Kansas City, while the « Bassick ” ore was a light yellow the cost of this great stecl gun will considerably exceed that

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

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 haul by wagons, and where, of course, a
saving 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 proprietors give personal supervision to everything,
and as I watched the men carrying sacks of ore into the
building, previous to weighing, I heard the manager cau-
tioning the men to be careful in handling some sacks in
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' of the Fraser gun of 80 tons. The largest steel guns previ-

: ously made are Krupp’s two 56 ton breech loaders, one of

4 which is at Constantinople and the other at Cronstadt.
—_— v tr——

DR. DRAPER thinks that stupid people may as well stop
eating quantities of fish for the purpose of repairing the de-
 ficiencies of nature, for it won’t make them intellectual. In
! brief, fish doesn’t contain an excess of phosphorus, and when
dead fish

Shine as bright

As the stars at night,
it positively isn’t owing to the presence of phosphorus, but
to the oxidation of carbon.
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his patent through the Scientific American Patent
The Western and Southern States of a good Patent
opens negotiations for the sale of the patent or manu-
and persons contemplating the securing of patents Gauges. T. Shaw, 915 Ridge Ave., Philadelphia, Pa.
and our perfected faciiities for conducting the business. | litnograph, etc.
%lusn}t ﬁﬂ aud 2' ¥ gnnul' Presses, Dies, and Tools for working Sheet Metal, etc.
Advertsements must be received at publication office ©urmaterial. Condit,Hanson & Van Winkle,Newark.N.J.

flling the case,a complaint we often hear from other
sources. Another advantage to theinventor in securin,
" vl A Mechanical Draughtsman desires a situation. Ad-
Agency. it insures a special notice of the invention in dress I’. 0. Drawer 55, New Haven, Conn.
the SCIENTIFIC AMERICAN, which publication often
p ) ) el vy for sale. R.F.E. Co.,Indiana, Pa.
acture of the article. A synopsis the patent laws 5
in foreign countries may be found on another page, Shaw’s Noise Quieting Nozzles and Mercury Pressure
abroad are invited to write to this office for prices,| For Solid WroughtIron Beams, etc., see advertise-
which have been reduced in accordance with the times, ment. Address Union Iron Mills, Pittsburgh, Pa., for
Address MUNN & CO., office SCIENTIFIC AMERICAN. | H. Prentiss & Company, 14 Dey St., N. Y., Manufs,
i Taps, Dies, Screw Plates, Reamers, etc. Send for list,
The Charqe for Insertion under this head is One Dollar ' Fﬂl?t & other can tools. .Bllu & Williams, B’klyn, N. Y.
a line for each insertion ; about eight words to a line. | Nickel Plating.—A white deposit guaranteed by using
as early as Thursday morning to appear in. next issue, | Hydraulic Elevators for private honses, hotels, and
public buildings. Burdon Iron Works, Brooklyn, N. Y,

AprIL 19, 1879.]

Going Abroad.—Any family intending to visit Europe

and experienced courier, can hear of an honest and Worcester, are being 8old out very low by the George

The Lathes, Planers, Drills, and other Tools, new and |
this summer, and desiring the services of a competent gecond-hand. of the Wood & Ll&ht Machine Company, '

obliging man, who speaks most of the Continental lan-
guages. to accompany them. by addressing the editor of
this paper, I>. O. Box 773, New York.

Steam Tug Machinery, Engines, Boilers, Sugar Ma-
chinery Atlantic Steam KEngine Works, Brooklyn, N.Y.

The reason wky Downer’s Anti-Incrustation Steam

Boiler Liquid is 8o successful, lies in the fact that it is a
scientific preparation. It meets all cases. When pro-
per!y used it cannot fail. Is not injurious to iron. Office
17 Peck Slip. New York.

Jarvis Patent Boiler 8étting, same principle as the
Siemens process for making steel; burns screen-
ings and all kinds of waste fuel, without blower.
A. F. Upton, Agent, 48 Congress St., Boston, Mass.

The new fragrant Vanity Fair Cigarettes, New com-
binations of rare Old Perique and Virginia.

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

I beg to state that owing to lack of manufacturing
facilities 1 am unable to fill the numerous orders from
all sectivns for my Economy [iydraulic Motors, and
would ask manufacturers and others desirous of pure-
chasing the right to manufacture in any State or the
United States and Canada, to address me for good cash
bargains. James Talley, Jr., Kansas City, Mo.

Wanted—Second-hand 1 inch iron pipe. Address,
with prices, W. B, Creight, Winnsboro, 8. C.

Steel Castings true to pattern, of superior strength

Place Machinery Agency, 121 Chambers St., New York.

i Hydraulic Presses and Jacks, new and second hand.
: Lathes and Machinery for Polishing and Buffing Metals,
. E. Lyon & Co., 470 Grand 8t., N. Y.

Solid Emery Vulcanite Wheels—The Solid Original
Emery 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 18 the cheapest. New York Belting and Pack-

{ng Company, 37 and 38 Park Row, N. Y,
| For Shafts, Pulleys, or Hangers, call and see stock
. kept at 79 Liberty St., N.Y. Wm. Sellers & Co.

Portland Cement—Roman & Keene's, for walks, cis-
' terns, foundations, stables, cellars, bridges, reservoirs,
| breweries.etc. Remit 25 cents postage stamps for Practi-
: cal Treatise on Cements. S. L. Merchant & 0., 8
! Broadway, New York.

Needle Pointed Iron, Brass, and Steel Wire for all
' purposes. V. Crabb, Newark, N. J.

! @alland & Co.’s improved Hydraulic Elevators. Office

i 206 Broadway, N.Y., (Evening Post Building, room 22.)

! Turning Mill, Lathes, Planers, Drills, Bolt Cutters, etc.
Circulars. D. Frisbie & Co., New Haven, Conn.

Elevators, Freight and Passenger, 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

1
| For Sale Cheap.—Second-hand 8 foot Boring and

American,

ice cold mixtare, 1 part faming nitric acid (sp. gr. 1'49),
and 2 parts strongest sulphuric acid,add slowly by drops
5 parts of pure and concentrated glycerine (sp. gr.1°25).
The liquid should be constantly agitated by blowing a
uniform current of cold air through it. After standing
for 10 minutes or so the whole contents of the vessel is

| cautiously transferred to a large tubof very cold water !
to which a rotary motion has been imparted. The ni- |

troglycerine sinks to the bottom as a heavy oily liquid,
Consult Mowbray’s * Trinitroglycerine.,” 2. How is the
oil of glycerine manufactured and from what? A. Gly-
cerine in & more or less impure state isa by product
from the manufacture of candles and soap. Itis most

" heated steam or neutral fats. See Wagner's ** Chemical
Technology,” p. 634.

(3) F. K. writes: I have a large plate of
glass that has a scratch on it. Is there any way to fix it
80 the scratch cannot be seen, that is, to replace the
quicksilver? A. Clean the bare portion of the glass by
rubbing it gently with fine cotton, taking care to remove
any trace of dustand grease. If this cleaning is not done
very carefully, defects will appear around the place re-
paired. With the point of a knife cat upon the back of
anotherlooking glass around a portion of thesilvering 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 & surface equal to the size oft he nail.
The mercury spreads immediately, penetrates the amal-
gam to where it was cut off by the knife.and the required
piece may now belifted and removed to the place to be
repaired. This is the most difficult part of the operation.
Then press lightly the renewed portion with cotton; it
hardens almost immediately, and the glass presents the
same appearance as a new one.

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 catecha, 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 painted over with an-
other solution made of 1 part of bichromate of potash
and 30 parts of water. By a little difference in the mode
of treatment, and by varying the strength of the solu-
tions, various shades of color may be given with these
; materials, which will be permanent, and tend to pre-
. serve the wood. Afterdrying, slightly ofl and finlsh with
" shellac varnish if desired. 2. Will the same materials
do for staining butternut gunstock? Is it best to use
varnishor shellac after? A. Yes, if the wood 18 free
from oil. 8. Also please tell how to make a hand
mirror, that is,what will I put on the back forreflecting?
A. See SCIENTIFI0O AMERIOAN SUPPLEMENT, No. 105.

(5) D. T. J. asks for the number of pounds

- of water. A. A column of water one foot in height pro-
_ duces a pressure of about 0433 Ib. per square inch.

(6) J. E. S. asks: Is there a receipt for soft-
_ening castiron so thatit can be drilled? I have used

which may be washed by decantation with fresh water. |

readily obtained in a pure state by the action of super- :

(4) J. 8. asks: 1. How can I stain white '

pressure per square inch from twenty to forty feet head |

Uge

These coils must be wound in opposite directions.
three or four cells of gravity battery. 2. How many of
the same cells will it take to run an electric engine pow-
erful enough to run a large sewing machine? A. 40 or
50. 3. How can Iclean a straw hat that became dark?
A. Hang it inva barrel or box fllled with the acid fumes
of burning sulphur.

| (18) E. N. 8. asks how to put on the wa-
. tered or mottled appearance to brass articles. A. The
brass is first polished to the required degree, and if it
isa fine surface, the mottled appearance is imparted by
 rubbing over it with a gyratory motion a Scotch gray
stone moistened with water. If the work is not very
i fine, a piece of fine emery paper may be used in the same
way. If itis coarse, a dead smooth file may be used.
Another method is to secure emery cloth or paper to
the end of a smallround stick, placing the stick in the
, universai chuck of a lathe, holding the work against it
with a light pressure,and moving it along while the
lathe revolves

| (16) F. A. 8. asks: 1 Does the strength of
a bar magnet increase in proportion to its size? A. No.
2. Does the strength of a telephone depend more upon
the strength of the magnet or size of the induction
coil? A. It has been determined that the strength of a
telephone magnet may he varied between very wide
limits without materially affecting the loudness of
the tones. If an induction coil is used, it should
have about the same resistance as the telephone
bobbin. 8. What sized magnet and induction coil are
used upon the latest improved telephones? A. A triple
bar magnet with a round wrought iron pole extension
seems to answer well. The induction coil may have in
its secondary wire 200 or more ohms resistance. 4. Is
there an advantage in rounding the end of a bar mag-
net? A. Yes.

(17) H. H. J. asks: 1. Would a steel flue,
14 inch thick, or an iron one, y% 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 ordi-
nary purposes, if but 7 feet long. 2. Would you prefer a
boiler like that in the steamship Columbus, for porta-
ble use, to locomotive type? A. No. 8. In ScrENTIFIO
AMERICAN, February, 1, 1879, in an article headed * A
. Hint for an Invention,” you say the construction of the
'fire box of the locomotive boiler *is an arrangement
' necessitated by the requirements of science, and not in-
" dicated by rules of utility or goud construction.” Will
' you please give the scientific reasons for this construc-
: tion? Ihavelongsupposed there mustbe some cause
' not apparent for this style of boiler. A. From the de-
! sign of the machine as a whole, the parts attached to

and depending upou each other.

|

(18) N. M.—Professor W. R. Brooks, in
{ Bural New Yorker, gives the following simple but
very effective emoking arrangement for all kinds of
| meats, especially hams, shoulders, and bacon. The
| smoking 18 effected in a very thorough manner and in a
| short time. The writer had for this morning’s break-
"fast some ham which was smoked fu a contrivance
' precisely similar to this, in six hours. The ar-

and durability. Gearing of all kinds. Ilydraulic cylin- ——— ) = be made b ithout the least
ders, crank shafts, cross heads, connecting rods, and generally. D. Gilbert & Son, 212 Chester St., Phila, Pa. Equ:ckhmeax;!d ?‘ lf“’d n‘;l e?:ct on slelght 9:09- A]- To tr;f:ll:e:tngmi‘t 1s“slure t: ‘?:v{)ﬂ?:’e ;ery “t'lme The
machinery castings of every description. For price list | Holly System of Water Supply and Fire Protection for 5. 2 effec from the lime, you must have a large ’ : 3 g

and circular, address Chester Steel Castings Company, | Citles and Villages, See advertisement in SCIENTIFIC quantity, that is, sufficient to prevent the radiation of i sketch almost explains itself. The device consists of
407 Library 8t.. Philadelphia, Pa. | AMERICAN of this week. : heat from the iron after it is immersed in it. Try heat- | the barrel, A, of any suitable size. An ordinary flour or

" i i [ ized h:
Linen Hose.—Sizes: 13 In., 20c.; 2 In., 25¢; 21§ in., | Howard Patent Safety Elevators, Howard Iron Works, ing the shoe and leaving it in the fire until the fire dies . apple barrel will smokefour or five moderate sized hams

. or shoulders. Both heads arc removed and & movable
29¢. per foot. subject to large discount. For price lists cover provided for the top. This may be of boards, or
L an old oil cloth or tight blanket will answer. A short
| trench is dug, in which is laid a length of old stove pipe,

B. A larger ezcavation, C, is then made, in which a pan

of all sizes, also rubber lined hose. address Eureka Fire
Hose Company, No. 13 Barclay St., New York.

Best Turkey Emery in kegs, half kegs,fand cans;

Bufmlo, N. Y.

i Best Power Punching Presses in the world. Highest

| Centennial Award. A.H.Merriman, W. Meriden, Conn.
Wheels and Pinions, heavy and light, remarkably

. out.

. (0 L. 1L D writes: In the preface to *“ The
’Pioneers," Appletons® edition, page xiil., occars the
following: “It is worthy of remark that one of

liberal rates by the ton. Greene, TWeed & Co.,18 Park grong and durable. Especially suited for sugar mills the most ingenious machines known in European art

Place, New York.

Steam Boiler.—In cost, cficiency, safety, durability,
economy, beats everything 5, weight and bulk €0, per
cent, three years’ actual use; for steam heating cheap
as furnace. Partner with capital desired A. D. Brock,
118 Devonshire St., Boston, Mass.

Lehigh Valley Emery Wheel Co., Weissport, Pa.,
have reduced prices of machines 25 per cent. Send for
their new catalogue and price list.

Wanted—A 100 H. P Variable Cut-off Engine, Ad-
dress P O Box 1208, New Haven, Conn.

Sutton’s Patent Pulley Cover.—If you are losing
power, get it again by using these covers. Calculate
how much power you are losing and find the gain you
will make in your work by adopting a positive remedy.
Send for a circular. Address Joseph Woodward, pro-
prietor ard manufacturer, P, O. Box 3419, New York.

For Punches, Patent Bending Rolls, Radial Drills, and
Angle Iron Shears, Hilles & Jones, Wilmington, Del.

8 C. Forsaith & Co., Manchester, N. H,, and 213 Cen-
ter 8t.,, New York. Specialtiecs—Bolt Forging Machines,
Power Hammers, Combined Hand Fire Engines and
Hose Carriages. new and second-hand machinery. Send
stamp for illustrated catalogues, stating just what you
want.

Belcher & Bagnall, 25 Murray St., N.Y., have the most
economical Steam Engines, Boilers, Pumps, in market;
also improved wood and iron working machinery.

17 and 20 in, Gibed Rest Screw La‘hes. Geo. S. Lin-
coln & Co., Hartford, Conn.

New Pamphlet of *‘ Burnham’s Standard Tuarbine
Wheel ” sent free by N. F. Burnham, York, Pa.

5-16 Plug Taps, 30 cts. York & 8., Cleveland, O.
Vertical Burr Mill. C. K. Bullock, Phila., Pa.
Diamond Tools. J. Dickinson, 64 Nassaun St., N. Y.
Gaume’s Electric Engine. 171 Pearl St., B'klyn, N.Y.
Sheet Metal Presses, Ferracute Co., Bridgeton, N. J.
Excelsior Steel Tube Cleaner,Schuylkill Falls, Phila., Pa.
Tube Cleaners, 50 cts. per In. York & 8., Cleveland, O.

Mundy’s Pat.Friction Hoist. Eng.,of any power, double
and single. Said by all to be the best. J. 8. Mundy,New-
ark, N. J.

For Sale.—7 foot bed Putnam Planer, $350. A. A.
Pool & Co., Newark, N. J.

Bevins & Co.’s Hydraulic Elevator. Great power,
simplicity.safety,economy,durabjlity. 94 Liberty St.N.Y.

A Cupola works best with forced blast from a Baker
Blower. Wilbraham Bros., 2,818 Frankford Ave., Phila.

Blake's Belt Studs. The most durable fastening for
rubber and leather belts. Greene, Tweed & Co.,N Y

Lehigh Valley Emery Wheel Co., Weissport, Pa.,
manufacture standard wheels of best Turkey Emery or
American Corundum Send for prices.

' and similar work.
Pittsburgh, Pa.
Deoxidized Bronze. Patent for machine and engine
Journals. Philadelphia Smelting Co., Phila., Pa.
1 H.W. Johns® Asbestos Liquid Paints contain no water.
 They are the best and most economical Paints in the
world.
Wm. Sellers & Co., Phila., have introduced a new
Injector, worked by a single motion of a lever.
Pulverizing Mills for all hard substances and grinding
purposes. Walker Bros. & Co..23d & Wood St., Phila., Pa.

Pittsburgh Steel Casting Company,

HINTS TO CORRESPONDENTS.

accompanied with the full name and address of the
writer.

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

name the date of the paper and the page, or the pumber
of the question,

Correspondents whose inquiries do mnot appear after
a reasonable time should repeat them.

Persons desiring special information which is purely
of a personal character, and not of general interest,
should remit from $1 to $5, according to the subject,
as we cannot be expected to spend time and labor to
obtain such information without remuneration.

Any numbers of the SCIENTIFIO A MERICAN SUPPLE-
MENT referred to in these columns may be had at this
office. Price 10 cents each.

(1) W. asks: 1. How large or what sized
8pool, silk insulated copper wire No. 85, must one have
to obtain the best resnlts in making a pair of bell tele-
phones? A. The spoolshould be about % inch long and
134 inch diameter. 2. Is it absolutely necessary for the
spool tofit close npto the magnet, or must the wire be
wound directly on the bar? A. The spool should fit the
bar, and it should be very thin. so that the wire may be
as near as possible to the magnet. 8. Will common an-
nealed iron, such as is used for self-binding harvesters,
- do for a line for working telephones from one half to
l three miles? A It i8 not large enough. Use No. 12,

No. 10 1s still better.

(2) F. P. H. asks (1) how to make nitrogly-
cerine in quantities of, say,501bs. A. To 83 parts of an

" {8 derived from the keen ingenunity which is exercised
i in this remote region.” What machine did Mr. Cooper
! allude to?—[Perhaps some of our readers may be able to
\ answer Mr. D.'s question.]

i (8) J. D. H. asks: What are the propor-
tions of the ingredients of a bichromate battery? A. For
information concerning batteries see SCIENTIFIC AMERI-
CAN SUPPLEMENTS, Nos, 157, 158 and 159.

| (9 C. W. H. asks: What is best to use
‘for whitening belts wornby the militia? Something
_that will not rub off. A. If not enameled, rub them

" | thoroughly with chalk reduced to impalpable powder

and a trace of sperm oil.

(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 sur-
face. A. Boil in strong solution of potash or soda,

No attention will be paid to communications unless 'rinse in water,and rub first with moistened and then !

- with dry rouge or chalk.

! (11) J. W. W. asks: 1. What degree of
icentigmde is water at its greatest density? A. 4°, 2.
i How is the degree of centigrade converted into Fahr.?

! verted into Fahr.? A. 89-2°,

(12) A. B. C. asks: What is the best method
of cleaning and polishing old copper coins which have
become badly coated with dirt and oxide? A. Boil them
" in a strong aqueous solution of caustic soda, rinse in
"soft water, and dip bright in nitric acid, and quickly
'rinse again. Polish with a little putty powder, rouge or
tripoli.

(18) C. L. writes: 1. I have made two
electro-magnets which, when connected with the battery,
are very strong, but retain the maguetism for several
days after being disconnected. Please let me know
cause and remedy. A, If the armature of a mag-
net is left in contact with its poles during and after
the rupture of the electric current, the magnetism
will be retained. If the cores of the magnets are not of
the softest iron, they will retain more or less mag-
netism. 2. Is * bichromate battery,” described in Sup-
PLEMENT No. 159, suitable for telcgraphing purposes? A.
If yon refer to the Grenet, it is not sufficiently con-
stant.

(14) F. 8. asks (1) how to construct an
electro-magnet of about 4 1b. sustaining power, and how
many cells of gravity batteries it will take to run it?

of burning cobsor chipscan be placed. This is covered
i 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 earth banked up around the

bottom of the barrel and over the stovepipe, to keep
all tight, as plainly shown in the cut. The meat may be
| suspended from a stick laid across the top of the barrel,

and then all covered tight with an oil cloth or blanket.

On placing a pan of smoking cobs or chips in the place
. provided, the emoke passes through the stovepipe into

Werenew our request thatcorrespondents, in referrng . 5| gee ScrEnTIFIC AMERICAN SUrPLEMENT, No. 141. | the barrel, filling it with a dense, cool smoke. Should
to former answersor articles, Will be kind enough to .3 Whatwould the degree of 4° centigrade be if con- the supportof the hams, etc., break, the latter cannot be

lhurt by coming in contact with the fire or ashes, as
' sometimes happens in the regular smoke house.
|

(19) W. H. asks: Will you please tell me
the composition of the mixture with which mani-
fold paper is prepared, and what kecps the black from
rubbing off on the hands? A. Melt together one part of
beeswax and 6 or 7 parts of good lard, and add to the
fused mixture sufficient lampblack. Rub this mixture
intothe paper placed on a heated iron plate. Then pass
between heavily weighted rollers to remove excess.

(20) R. F. B. asks for the method of pre-
paring what is known as **bottled light.” It is used by
' the watchmen in Paris to give light in places whereex-
plosives arestored, A. Agitate a few fragments, about
the size of peas, of clecan phosphorus, with about3 fluid
drachms of pure olive oil, hot cnough to melt it. Then
. close the flask, which should not be more than one-fifth
_full, with a glass stopper. When required for use agitate
and remove the stopper for a minute,

(21) ““Subscriber ” asks: Is there an elec-
tric light that would be suitable for lightiug 8 mine; 1f
80 what would be the cost? The mine is about 200 feet
" deep and 600 feet long. Want to light the bottom when
the men are at work. A, There are several electric

A. Take a 3§ inch bar of soft iron. 8 inches long, bend | lights that would answer your purpose. Consult ourad:
itinto U form, with the arms about 2inchesapart. Wind | vertising columns, or insert in the ScreNTIFIc AMERI-

on each limb of the U 8 or 10 layers of -No. 18 wire. icAN au advertisement for proposals to light your mine.

© 1879 SCIENTIFIC AMERICAN, INC.
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(22) Chemist asks if there is known any
chemical or of chemicals which, if applied
to the hair of the head, will turn it gray, without produc-
ing any injurious consequences. A. We know of
nothing that we can recommend for this pyrpose.

(23) S. W. C. writes: In your paper for
February 1, 1879, page 75, No. 14 of “ Notes and Queries,”
you state that a strong aqueous golution of tannic acid
wili restore faded writing on parchment. Would that
work on paper? A. Yes.

(24) W. M. asks what is the best varnish or
paint for iron tanks, to protect them from rust. Would
like to get something that will not scale off. Would
paraffine applied to the iron hot, stick well and stand
for a long period? A. Coat the dry tank with genuine
asphaltum varnish, and when this has nearly dried,
with melted parafine. Let the varnish harden thor-
oughly before filling the tank.

(@5) L. M. C. asks how to make a gold
bath for plating, so that he will get a dark gold deposit,
and how many Bunsen’s elements are required. A. See
¢ Eleciro gilding," p. 2540, SCIENTIFIO AMERICAN SUP-
PLEMENT, No. 160.

(26) J. B. asks what chemicals are used in
fire extinguishers. A. Usually a strongaqueoue solution
of carbonate or bicarbonate of soda and strong sul-
phuric acid.

(27) W. H. G. 8. writes: I have a large
quantity of small malleable iron castings: I wish to cop-
per them. How shall Idoit? A. See SCIENTIFIC AMERI-
CAN, vol. 39, p. 75 (23).

(28) J. P. asks: 1. Is there any way of
making artificial stone without kiln drying; is there any
treatise on the manufacture? A. Yes; consult patents
2,202, 82.731, 105,132, 100,944, 100,945, 101,253, 118,477,
119,394, 150,179, 157,511, and 155,176. See Maj. Gen. Q.
A. Gillmore's “ Practical Treatise on Coignet Beton and
other Artificial Stones.” 2. Have the postal depart-
ment found a satisfactory canceler ? A. We believe
not.

(29) C. H. ask5° What was the first steam-
ship to cross the Atlantic? Was it the Savannah of
New Yorkin 1819 or a vessel from Liverpool in 1817¢
A. Savannah, 1819.

(30) F. H. B. asks how to make a glossy
blue japan for tin. I tried white varnish added to blae
dissolved in linseed oil and spirits turpentine, but the
color was dingy and the mixture muddy. A. Grind
bright Prussian blue or smalt with pale shellac or mastic
varnish.

(31) H. L. asks: What wire gauge is re-
ferred to in giving the size of wire used on the dynamo-
electric machine described in SCIENTIFIO AMERICAN
SUPPLEMENT, No. 161# A. American.

(82) J. A. 8. writes: 1. Give size and ma-
terial (metals, etc.) of the Righi telephone(dimensions
of each part). A. The construction of the Righi tele-
phone is described on p. 186 of current volume of the
SciENTIFIC AMERICAN. The dimensions given in the
engraving are correct. The diaphragm may be of
wood or metal, or a8 membrane may be used. The spring
may be of brass or steel. 2. Where are the connections
made? A. One wire i8 connected with the spring, the
other with the metal attached to the diaphragm.

(33) J. W. W. asks (1) how lead pipe is
made. A. By forcing semi-melted lead by hydraulic
pressure, through a die, in which, concentric with its
walls, is supported a core. The process is gualogous to
that of tile making. 2. How is iron gas pipe made? A.
By passing strips of iron heated to a welding heat be-
tween rolls having semicircular grooves. The pipe is
formed and welded over a mandrel as it passes between
the rolls.

(34) R. E. H. asks: Does the Gatling gun
send all its shots to thesame point, or do they ?

hinati,

etc. 2. Whatis the recipe for making a brilliant black
ink used in fine pen work? A. See answer No 15, p.
218, current volume ScCIENTIFIC AMERICAN, 8. Which
is the best steam engine governor in use? A. There are
several governors that seem equally good. We are un-
willing to decide between rival manufacturers.

(39) G. L. L. asks: 1. What can I use to
coat the inside of a wooden box for holding silver plat-
ing solution? A. Line the vat with sheet lead, and give
the latter 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 rubber the kind that is used for making rubber
band stamps, and will J have to valcanize it after taking
it from the mould? If so what is the most simple pro-
cess? A. Yes; see pp. 48 and 105 SCIBRTIFIC AMERICAN,
vol. 39.

(40) W. G. W. asks: 1. What will make
hair grow, such as beard and moustache? A. Keep the
system in a vigorous condition and the skin clean.
Bathe the parts frequently with cold water containing a
small quantity of tincture of cantharides. See ‘‘Hy-
giene of the Hair,” by Professor Erasmus Wileon, Scr-
ENTIFIO AMERICAN SUPPLEMERT, No. 110. 2. What will
turn it black or dark, not instantly, but slowly? A. The
diluted juice of the hulls of green walnuts (Paulus
ZXgineta) is commonly employed.

(41) C. H. H. writes: 1. Take two round
balls of precisely the-same size, one being, say, four
times heavier than the other, and let them both drop at
the same time. Will the heavy ball sfike the earth any
quicker than the light ball? A. In air the heavier body
would reach the earth first. 2. In the ScrENTIFIC
AMERICAN of February 15,in the article headed *‘Galileo’s
Museum ** by H. D. Garrison, it is stated thatall bodies
large or small, dropped from an elevation at the same
time, will reach the earth at the same time. Is this so?
Please explain, as I think the atmospheric resistance
would be greater in the large body than in the small.
A. In a vacuum all bodies would fall with the same
velocity: in air, the action is modified. 8. In query
February 1, in answer to E. W. in directions for making
a Leyden jar, he is told to coat an ordinary candy jar
with shellac and then coat with tin foil inside and out.
This I have tried by putting three or four layers of shel-
lac on first, and then coated both inside and out smoothly
with tin foil, and yet the jar will not work. Please give
me the reagon. A. Jars for this purpose should be of
green glass. Flint glass ie not a good insulator. You
should also reject a jar which has the slightest crack or
flaw.

(42) B. W. asks if an electrical plate ma-
chine and a battery of Leyden jars will work an elec-
trical pen, as well as a Bunsen battery? Or tolerably
well? A. No; the discharge of sparks is not suffi-
ciently rapid.

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

W. M. 8.—Itis the pollen of the plne (Plnus strobus)

COMMUNICATIONS RECEIVZD

On Rlectric Light. By G. F. 8.
On Vibratory Motions. By J. C. W.

[oméux. .

INDEX OF INVENTIONS

POR WHICH
Letters Patent of the United States were
Granted in the Week Ending

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

A. It may operate either way. The gunner, by giv-
ing it a lateral motion, may scatter the bullets to almost
any extent.

(85) J. H. F. asks by what process he can
extract nicotine from tobacco. A. Tobacco leaves are
digested for 24 hours, and repeatedly, with water con-
taining sulphuric acid, pressed, and the liquid evaporated
half down. Itis then distilled with caustic potassa,
and the nicotine exhausted from the distillate by ether.
The ether is removed from the ethereal solution by
evaporating, finally elevating the temperature to 140°C
(=284° Fah.). The nicotine, which is still impure, of a
brown color, is distilled slowly at 180° C (=356° Fah.)
in a current of dry hydrogen over quicklime. Some va-
rieties of tobacco yield as much as 7 per cent of nicotine,
Havaua only 2 per cent. Nicotine turns brown and is
partially decomposed in contact with air.

(36) F. H. N. writes: You told in a late
paper how to cut off water gauge glasses for steam
boilers. [suggesta better plan. Take a small round flle,
insert it in the glass, and hold your thumb for a gauge
a8 to the length you want to cut off, then scratch around
and the thing is done.

(37) M. McL. asks (1) how gas is made, and
of what material, at the Municipal Works, foot of 44th
street. Is it made from water? My friend contends
that it is made from water; I say that it is not possible
even in this age of science. A. Yes; when superheated
steam is passed slowly through a large body of ignited
carbon (coal) it parts with its oxygen to the latter. The
resulting gas—composed chiefly of hydrogen—and car-
bon monoxide—has very little illuminating power, but
this is remedied by introducing a small quantity of the
vapor of some rich hydrocarbon—as naphtha—into the
retort with the gases. 2. Also what is meant by the gov-
ernor room in a gas works. A. The governoris an ap-
pliance by which a uniform pressure is automatically
maintained as the gas passes from the reservoirs or gas
holders to the street mains. The room where the gov-
ernot stands is called the governor room.

38) D. C. asks: 1. What is the tempera-
ture of a vacunm? A. The temperature of bodies within
a vacunm under ordinary circumstances varies with the
temperature of surrounding badies, the inclosing walls,

A complete copy of any patent in the annexed list,
including both the specifications and drawings, will be
furnished from this office for one dollar. 1n ordering,
please state the number and date of the patent desired
andremit to Munn & Co., 37 Park Row, New York ciiy.

Abdominal )1

Gale...........
Advertising caster, J. H. Flynt .
Alarm lock, T. N. Roberts. .....
Artist’s kit, W. H. Brownell..
Axle and box, vehicle, O. Robirds...
Axle box, car, W. W. Worswick...
Axle, vehicle, B. E. Lincoln......... ........
Balls, machine for making pail, L. Williams
Baker’s cabinet, W. L. Allen.........
Ballot box, J. Powell............
Barrel chock, G. 8. Jewell
Batting, package of cotton, G. M. Emnnn
Beads, stringing, 8. M. & J. C. Lewis ....
Bed bottom, A. C. Langworthy. ....
Bee hive, J. J. Lawson ...... ceeeennes
Beer pressure regulator, M. 'rlchlrxl
Bell, gong, J. 8. Crane.... ............
Bird seed reservoir, 0. W. Taft........
Blue, manufacture of Prussian, L. Graf...
Boat lowerer and detacher, W. A. Brice ....
Boot and shoe, L. J/088eF.......cccceeiieniecancanesss 218217
Boot aad shoe heel stiffeners, machine for crimp-

ing, M. H. Hall......... ees 218,191
Boot upper, 8. A. Robinson .......
Boot and shoe manufacture, W. R lmler

for mov t cure, D. T.

218.M

Bow and arrow, Wright & Thorne..... . 213,083
Box catch, A. Gaertner.... ...... . . 218,102
Bracket, O. A. Bingham......... . 218,084
Bread box, W.G. Jones..............- 213,206
Brick, ete., kiln for burning, N. Lodge 218,216

Brick machine, J. C. Anderson.....
Bridge construction, E. Willlams .
Bridle bit for horses, G. D. Dudley
Buckle, harness, J. P. Bisley ...
Buckle, trace, H. Persels ...
Buffer spring, W. M. Betts .
Calculator, tax, R. L. Mudd
Candlestick, J. Frick ..
Car brake, R. D. Chatterton
Car brake, A. Weymouth........
Car coupling, Maxhimer & Trubey
Car coupling, J. C. McCollum...
Car, rallway hand, G. 8. Sheffield

.| Lock, J. Sargent..

American,
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Car wheel, 8. L. Wiegand........
Carriage boot clasp or fastener, A. G. Snell..
Carriage bow rest, J. E. Reeves.  .....
Casting mould boards, W. J. Adams.
Catafalque, E. H. Parker....
Churn, 8. O. R. Harris...
Churn, A. Muller................
Circuit closer lock, C. H. Pond
Clothes horse, H. 8. Thompson. .
Coat and hat hook, E. E. Stow
Cock, gauge, T. R. Bingham......
Collar cap press, G. Chamberlin....
Colter, wheel, J. Lane...........

Colter, wheel, T. Pates...
Corn sheller, S. M. Massle .

Curtain fixture, R. D. Whltaker.
Dental drill, C. Poor (r).......... cevees
Dental engine hand piece, B. 8. Brown
Dental plugger, H. Richmann..
Domestic boiler, 8. W. Bradley..
Door bolt, Falrchild & Hazeltine.
Door spring, T. W. Hill..
ht attach ‘tor""
Dngt,pgn, W.W.& F.B.Mix.........c.c..ue
Electro-magnetic engine, C. T. Mason.
Ellipticspring, H. C. Luders.....
Elliptic springs, ear blanks for. W. m (r).
Fan, automatic, T. J. Bottoms..
Fan, automatic, J. Watts....
Featherrenovator, 'I'. F. McBrlde cevercencenaieenes 218,228
Fence harbs from wire, cutting, J. Neimeyer..... 218,237

Fence post, iron, 8. Metzler. ... .......cceveeeene 000 218,054
Fertilizer distributer feed cup, Marks & Jessup... 213,063
File case or box, 8. Duryee....... «ceeeeeeee ooo ... 218,040

Filtering semi-fluids under pressure, apparatus

for, Needham and J. & J. Kite, 2d............... 218,236
Firearm, revolving, P. Mauser........ . . 213221
Fire extinguisher, E. C. Lefferts ....... ... 218,116
Flourand meal chest with sifter, H.8.G.&H.B.Ray 213,069
Flour commode, J. Johnson.............. seee ... 213,206

hh

Flour mill dust coll , C. C. W n..
Fruit drier, Moore & Bruner ..............
Fruit gatherer, G. G. B, Greenwood .
Furnaces, apparatus for supplying fuel to boller

and other, J. Proctor. ............ teseccesenseses 213,067
Game apparatus, C. G. Knight... ... 218,209
Game indicator, Jones & Osgood.
Gate, I. P, Gladfelter...........
Gate, Maddox & Humphries.........
Grainsnd middlings separator, W. H. Rhodes.... 213,070
Graln separator, J. Allonas........ceee0e0eeee
Grate, G. B. Mershon
Grater, nutmeg, W. Nash................
Grinding mill, ). W. & S. J. Woodcock .
Grinding mill burr, M. F. Connett ..... .
Harness, C. 8. Plersons..... .o 213,246
Harvester, C. P. Gronberg............... «eo 218,106
Harvester pitman connection, W. B. Dunning.... 213.039
Hats of straw, palm leaf, etc., C. M. Osgood 213,40
Heat and ventilation, producing, M. A. S8hepard. 218,188

. 218,273
oo 218,175

Hitching bar, A. L. ADArewSs.......c.cccceceennneccnes 218,084
Hop press, J. E. McCabe... 213128
Horse bit, J. Stanley........ teeecienenens eeees 218,258
Horse hampering pad, W. E. Washburn
Hose coupling, A. Work.................

Hydraulic elevator, S. Swarts..
Hydro-motor, E. Fleischer....
Ice makers, cell for tanks of, F
Insect trap, W. J. Quinn...
Insect destroyer, L. C. Root.
Insect destroyer, O. Mueller
Iron and steel by magnetism, ascenuning the

density and tensile strength of, A. Herring.... 213,197
Knockdown chair, W. W. Hopkins .. ceeees 28,111
Lamp, D. Lubin........ ceeeennane . 213,052

23
37

Lamp, Stineman & Flack....
Leather buffing roll, W. Place.

Leather piping, Z. M. Lane....... .c.c.cc.0 ceeenees 23211
Lever,device for placing the working of more

than one engine or mechanism under the eon-
cecereenens 213.(7!9

trol of a single, H. Wadsworth....
Life preserver, F. G. C. Welr.......

Locomotive and dummy engine. E.D. McCracken 213,224
Loom shedding mechanism, O. W. Kenison .
Loom shuttle, C. I. Kane...........
Loom shuttle, metallic, Beatty & Edwards
Loom shuttle motion, A. Faulkner.........
Lubricator, E. F. Gordon.....
Malt liquors, preventing galvanic action in

manufacture of, Strater, Jr., & Rueter
Mash from whole kernels, process and apparatus

for preparing maize, C. A. 0.& G. A. P, Bohm. 218,092
Match safe, E. H. Whitney (r) ......cceceveneene... 8,621
Measure and funnel, liquid, C. V. Pettibone..... 213,244
Measuring tank, liquid, W. Baldwin................ 213,161
Metals, paper, eto., for protecting, 8. C. Eaton.... 218,100
Moulder’s tool, G. Sheed
Musical instrument, O. H. Arno...
Nail driver, R. M. Bidelman.........ccccee0e
Nozzle for hardening dies, J. B. Harmstead,
Nursery chair, W. E. Harrison. ..........
Organ blow pedal, J. H. White .
Overalls, I1. F. Woodward (r)......
Pan former, T. R. Morgan, 8r....e....ccccceeeeeee0. 218,128
Paper bag machine, triangular, Nugent & Burns.. 213,060
Paper cutter, A. Beck..... ... 218,089
Paper, expansible and contractible core for rolls

0f,J. P. V1eNOt.....c.ccoevuinrenncnrnrinnncenns.. 218,262
Pea sheller, J. Budd.......
Picture frame attach . A,
Picture support, V. Vizet..............
Pipe coupling, A. 8. Brownell
Planer, road, J. P. Lafetra ...
Planer and matcher, W. H. Doane ...
Planter, convertible corn, A. Runstetler (r) .
Planter, corn, J. M. Brownwell........ ....
Planter, corn, 8. Page .....
Planter, seed, W. J. Mercer...
Planter, seed, J. H. Morgan ..
Planter, seed, J. Preston et al.
Plate holder, V. Vizet..........
Plow, A. Goodyear ....
Plow,G. D. Loonis ...
Plow, G. W. McDanel..
Plow, A. W. Tucker........ ..ccceceeeen
Plow attachment, wheel, J. R. cmnmlnl.
Plow, hill side, W. E. Connelly ...........
Plow, rotary gang, N. Palmer .
Printing machine, cylinder, H. B. Denny ....
Pulley for travellng cables, supporting, O. H.

Jadwin (r)......
Pulverizer, ground, E. D. Fink..
Pump base, vacuum, G. Payne..
Pumping fluids, gases, etc., compound valve tor.

L. O. Gassett........ ...
Railway frog, E. H. Johnston. .
Railway rail, M. R. Perkins..... .......coceveeeeais 218,182

ceee. 203,104
the

Rocking chair, W. H. Hamaa....
Roofs, construction of,J. Boyd ........ . .
Roving machine fliers, G. J. Hazard ............... 213,196
Rowlock, I. H. Wright........ ........ cererieneenees 213125
Rubber roller for clothes wrlugera and other pur-

poses, vulcanized, G. H. Hood ....
Ruling machine, paper, J. C. Forman.......
Saw, cottongin, J. E. Carver.........
Saw sharpener, gin, P. Armstrong..
Sawing machine, band, C. H. Mn.yo. .
Scales, weighing, F. D. Payn..........
Scoop and sifter, flour, J. B. Hughes
Seed drill, 8. W. Bard........

Seed dropper, J. M. Forden (r)... 8,618
Seed treater, W. B. Fisher (r) .. 8,615
Service box and valve for cloaet cisterns, E. W.
MeYer.... .. cecceeeciencianennns [ £.5- 1]
Sewing mschlne. G. 8. Darling... 218,038
Sewing machine, J. N. Tarbox 218,146
Sewing machine, L. Dustin .... . 218,181
Sheet metal box, D. M. Somers............ .. 218,014
Sheet metal pipes, grooving, C. Letterman. .. 213214
Shingle cutter, W. Goldfe...........ccceeeunnne . 218,168
Shipping case, H. 8. Sprague.. 213,140
Shutter bower and fastener, 'I‘ B. Rogers, J T. (r) 8,616
Sink trap, J. T. Bladen.......c.cceneeeeenenccnnees.. 213,168
Slateframe, H. L. Andrews.. 213,028
Spark arrester, J. L. Jacobs ...... 218,112
Speculum suppositor, D. T. Gale... 213,043
Spokeshave, C. Spring ........ ceereeenes 2132
Stamping mill stem guide, Crane & Raup.......... 2!3,177
Steam engine regulating device, C. C. Jenkins.... 213,202
Steam engine, rotary, J. H. Darragh 213,096
8till, oil, C. AIVOrd ......... «. ceeeneen 218,157
Stocking supporter, A. B. Shaw (r).... 8,622
Stone, artificial, H. Bacon........... 218,087
Stone, artificial, T. P. Hall . 213,100
8tool, camp, 8. N. Stewart............... . 13,260
8tove, steam cooking, J. Ashcroft.... .. . 213.029
Stoves, laundry attachment for, B. Swift. 218,14
Straw cutter, T. B. 3haw ......cccccvveeeee . 218.253
Stuffing box for valves, etc., J. O’'Meara . 213,239
Sugar liquoring apparatus, E. Langen (r). . §620
Swing, O. Unzicker..... ceeeeeeennes 218,150
Syringe, agricultural, P. C. Lewis..... 213,060
Tables, fly fan for, J. E. Hanger.......... 218,193
Tapper for barrels, etc., J. H. Armstrong. . 213.159
Tassel, muff, M. Sflberstein...........ccceeeveneee... 218,139
Telegraph, automatic fire alarm, J. H. Guest (r).. 818
Telegraph instrument, fire alarm, C. H. Pond..... 218,065
Telephone, electric speaking, A. G. Bell... 218,080
Thill coupling, J. McDermott............. 213,226
Thimble and bread cutter, A. McIntosh . . 218,124
Tinware vessel, W. G. Moore........... 218,056
Tobacco dresser, C. R. Messinger . 213,229
Towing canal boats, H. Stevenson.. 218,076
Truss, Wilkins & McLean .... ..... 213,271
Truss pad, N. Jones (r)....... 8,623
Twine holder, G. H. 8tedman........ . 218,075
Valve, balance puppet. L. D. Bartlett.. 218,030
Valve gear, G. E. Tower ..... 213.261
Valve, vacuum, N. C. Locke 218,118

Vaporburner, Z. Davis .........
Vapor burner, J. 8. Kellogg .
Vault, burial, 8. G. Maus
Vegetable cutter, T. Tschanun..
Vehicle spring, S. 8. Claar........

Vehicle top prop, C. F. Ogell .... .o 218,129
Velocipede, Hinckley & Culver..........cccee veeus 218,109
Ventilating and sewer connection for houses, W.
Pickhardt ......ccevviiiiiiiinnnnnnns . 3245
Vessels, constructing hulls of, T. Lee.. ... 218,213
Vise, B. W. StOrey.....ccceeee ceveerennnn-ceconnnnsss 28,077
‘Wagon reaches, rub iron for, A. B, Webster .....
Washing machine, T. 8. Anway...... teeeceeenenanes 218,086

Watch, stop, U. A. Juvet......... ceverees oo 213,048

‘Watchman’s detecter, G. H. Roth..213,072, 213,135, 213,136

Water elevator, A. W. Coates cereneceesss 213178

‘Water gauge and alarm, O. Collfer ........ ........ 218,174
Water to tanks. machineryforregulating the sup-

ply of, K. & D. L. Murchison ... 218,058

. 218,080

Water wheel, turbine, J. T. Wilder . ..

\Whiffletree, T. 8. Hill....... ....c....... ... 218,198
Whiffletree hook, G. W. Jackman ...... .. 218,201
Whip socket, O. B. North........... . 213288
Whip socket, E. W. Scott.... . 218,187
Whistle, steam, F. A. Wood... . 218,272
Window screen, W. H. Betts.......cccoeevereeee.. . 218,091

Wood, bending thin sheets of, T. B. De Forest.... 213,19
Wrench for inserting bung bushes, D. Ackermann 213,028

TRADE MARKS.
Bitters, Hart & Myers
Boots and shoes, A. Meyer & CO .......cccevvvenee.. 7,086
Certain medicinal preparation, Billings, Clapp & Co. 7,101
Coal, Akron Irou Company.......... cseces seee
Cologne water, G. W. Willlams & CO........cceueuee. 4,091
Corn flour, Glen Cove Starch Manufacturing Com-
PANY.ccceeeceeccansasssssssansasseses o00.T,108, 7,104, 7,106

ceeenns T4

Edge tools, Collins COmMPANY.....ccceveuuerennnecannns 1,094
Guano, phosphate, or other fertilizing compositions,
R.W.L.Rasin £C0 .. ceconviiinnrinnnnnns connes . 1,081
Horseshoe nails, Anvil Nail Company. . 709
DNluminating ofls, H. B. Riggs .... 7.088, 7,089
Laundry bluing, L. H. Thomas ...... .. 7,08
Lanterns, Buckeye Lantern Company. .9
Lubricating oils, J. P. Weeks & Co....... . 7,008

Lubricating compounds, Dean, Gracey & Co.
Medicinal preparation, P. Davis et al.
Medicated fruit, E. Grillon.... ...
Needles, Liebenroth, Von Auw & Co.
Refrigerators, D. Eddy & Son......
‘Whisky, J. S. Finch & Co......

DESIGNS.
Burial caskets, M. H. Crane...
Carpet, H. Horan.
Carpet pattern, A. Heald.........

Handkerchief, A. Tilt.. . .....
Heating stoves, H. A. Wood ..
Ornamental chain links, D, S. Spauldlng
Pencil cases, G. S. Clark
Pencl cases, C. L. Downes
Show cases, H. R. Brown.
Stocking, G. Branson..
Wall papers, F. Mencke

Engll-h Putents Is-ued to Americans,
From March 11 to March 14, inclusive.

Archery, W. H. Wright et al.. Rochester. N. Y.

Carding machinery, E. A. Dick, Washington, D. C.
Carding machinery, W. C. Bramwell, Hyde Park, Mass.
Cooking apparatus, W. Pickhardt. New York city.
Electric light, C. F. Brush, Cleveland, Ohfo.

Fog signal compass, W. Hughes, San Francisco, Cal.
Locks, H. Rogers, New Haven, Conn,

Metera, liquid, J. F. de Navarro et al., New York city.

Railways, destroying vegetation on, L. B.Simp 218,255
Ralsing heavy bodies, T. C. Naramore....c........ 213 128

© 1879 SCIENTIFIC AMERICAN, INC.

gine, G. F. Blake, Boston, Mass.
Sewlng machine, G. W. Hooper, New York city.
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Afvertisements,

h insertion ««-73 cents a line.
avo, oach insertion - = - - $1.00 & line.
(About eight words to a line.)

Enqravings may head advertisements al the same rale

ver line, by as the letter press. Adver-
¢ semenb mmtbewwtwd atpubllcauon QMﬂmﬂy
a: Thursday to appear in next

Founded by Mathew Carey, 1788,

BAIRD'S

B

FOR PRACTICAL MEN.

Our newand enlarged CATALOGUEOFPRACTICALAND
SCIENTIFIC BOOKS, 96 pages, 8vo; a Catalogue of Books
on DYEING, CALICO PRINTING, WEAVING, COTTON and
WOOLEN MANUFACTURE, 4to; Catalogue of a choice
collection of PRACTICAL, SCIENTIFIC, and ECONOMIC
BOUKS, 4to, List of Books on STEAM AND THE STEAM
ENGINE, MECHANICS, MACHINERY, and ENGINEERING,
4to. List of Important Books on METALLURGY, MET-
ALS, STRENGTH OF MATERIALS, CHEMICAL ANALYSIS,
ASSAYING, etc., 4to; two Catalogues of Books and
Pamphlets on 80CIAI, SCIENCE, POLITICAL EcoNOMY,
BANKS, POPULATION, PAUPERISM,and kindred subjects
sent free to any one who will forward his address.

HENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,
810 WALNUT STREET, PHILADELPHIA.

FOR SALE—DICING MACHINE. SMALL
%‘ﬁ?&%?c”ﬁfs.iﬁe{‘:‘&%m' Biivi Fro oty wowla

t
Gostnew over $0 gn gt pROK, West Bloomfield. N. Y.

PEN%]ONG procured upon reasonable temm
B. STEVENS & CO., Cleveland, Ohio. Established 1864,

THE FORSTER-FIR-
MIN GOLD AND SILVER
AMALGAMATING COMP'Y
of Norristown, Pa., will t
state rights or licenses on
easy terms. This system
workl;ls up to ug‘nly. al:d re-

i cove! e mer: pidly.
(i1 Apply nsnbove s

MPORTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS.- Buerk’s Watche
man’s Time Detector, capable of accuratelyocon-
trolling the motion of a wat.c‘: or pauolman at the
different stations of his beat. Send for circular.
ERK, P. (0. Box 919. Boston, Mass.
Bewm‘e of buylng infringing Detectors.
5c. Photogra h ot Self-Pla; rgan Atmhment
sl‘zn any mnalc n any key. X' ngreu E. F. O'NEILL,
rm

BALDNESS —BY GEORGE H. ROHL,

ses of Baldne: ow is_produced, why the
]Ia.u- falls off, wlt.h explanations of Kafosi’s Prompt and
Effectual Remedy and Recipe for the sames together
with Directions " an I Advice for lgreventing
Baldness, Preserving the Huair. This is
one o!t.he most Useful, ical, and Valsble Papers
oonce the Treatment of Baldness ever pi

ln S8UPPLEMENT 161. Price 10 cents.

Scientific Jmerican,

creates but little fri
This Packing 1
JOHN H. CHEEVER, Treas.

RUBBER BACK SQUARE PACKING.

BEST IN
For Packing the Piston Rode and Valve Stems of Steam Engines and Pumps.
Bnpmemtm the packing which, when in 1s in contact with the Piston Rod.
A the elastic blckp?vrlflch keeps the part B Jlnan thmd "rltl:::g\ll‘ﬂlclel'x’t pres:uro to be steam-tight,and yet
ction,
s made In lengths of about 20 feet, and of all sises from i to 2 inches square.
NEW YORK BELTING & PACKING C0., 5; & 33 Park Row, New York.

E WORLD.

Fine Pamgmlets i 75¢. a Page

per 1,000. 1,000 .2 50. Pﬁee 1ist“or
timate and samples for m &
. Loca 1’ Printing Hon-e, Sllver (h-eek.

Eacre Tosx Co,

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

BOILER FLUES of all the Regular Sizes,

Of Best Material and Warranted.
§2 ORDERS PROMPTLY EXECUTED.
No Payment Bequtred till Tubes are Fully Tested and
Satisfactory.

Latest Style CARDS,
case, name in gold, 10c

5 Wv’! BROS., umum ct

Lathes, Planers, Shapers

Retall Established

CENTS R 1848,
per pound, < it [ Hol

Warranted of E warrante

the hardes

temper,

an
never to settle.

Better than any English make,

HWARRANTED!!

mdonlyonothntlstully

50 si from 1-2 Ib. t 1bs.
Canlones'mlr%%heggln applicatio; . 8“0

Cigar Box Lumber,

MANUFACTURED by our NEW PATENT PROCESS.
The Best in the World.
SPANISH CEDAR,
MAHOGANY,
POPLAR.

Also thin lumber of_all other Hndsuato ﬁln ,at oorre-
’N“,‘ﬁ‘,'.‘f prices. All qualities.

{u and at prices much under any to be obtalned
Outaide of our eatablishment. Send for price list.

hin%(;]yt "id&%'fﬁ'g”ﬁ'ﬁ%f;’ Mﬁ.’f‘?g'lee:vug, N.J. GEO'SGWB %D%‘Levﬁs gtreel, N.Y.
lllloﬁex?’l‘ugs.ELDED CHARCOAL 1RON R.J.S&ﬁ'“‘"?.‘l lX R

Ste , Light and H
Engines, Bollern. Cotwlfg’reuea 2o elal'llvl
Furnace Work.

and Disat
RBADING IRON_WORKS,
. 2061 South Fourth St., Phila.

I.Mh.‘l | and cortaln i

e o

."-‘.‘.u 4 ﬁuuuni
et hers oountorfoit,

uu.q,lu.m

BARNES’ Patent FOOT and STEAM POWEB MACHINERY.

SECTIONAL VIEW.

FOOT OR STEAM POWER.

e 18 back Cuts screws
8t. Bwinga?x&fm Workmuuhl

Molﬁo turns and bores tapers.
d material first-class in

Has h
mpe&llowsptndlo,‘mtnd.

ROORKIORD, _II.-I-IN’OIS.

EPILEPSY sirt
ruu. AOKAGE Sext Fnck, by Cheotole sad

patient hrnﬂcrlng or ll ynn wﬂm
DI Rou. Biohmond. lnd —Dol.r In hgn per-

An lnhlllbhnBEexmue!

Plll| GURED!!

remed; torrl il
Falling Sfbkneu, warranted y u,Ep =
Permanent Cure. ‘A Free Bottle” of my re-

nowned specific and a valuable Treatise sent to any
sufferer sending me his Fost-ofice and
dress. Dr. G. ROOT, 183 Pear] Street, Y

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

PHILADELPHIA

Sold on Gdaystrial before payment; The

MERRIAM
TELEPHONES,

und transmitters. and the only Acous=
':leTelephoneA that can be used around angles with undimine
ished power, PATENTS NOow PENDING.  With our new
Disphi Insulators the ticking of a watch
mn plnnlv heard a hundred feet around4 sha
ds! Nos. 1and &forordinl lnu,wlthwunder.‘?.ﬁ
an ir. Line mmrh -z low
f"e

the bestandcheapest made. and
lingto send them ontrhlh 'uﬁdn t guarsa

are as represented. g ntain no |IMI'0-
ment on an; p-tent. fall

i 2t ) S

THE BIGGEST THING OUT. Eecimicct

N, 111 Nassau St., New York.

esnéusnsn 1840.

PATENT SPARK-ARRESTER.
86 P. Mounted, 8650.
2 - 1000
Send for our Circulars. “ 350

Pa};’ge&Sons,Gommg,N.Y

te where you saw th

The Genrge Place Machinery Agency

Machinery of Every Description,
131 Chambers and 103 Beade Streets, New York.

2:H.P. Eurelu.tl 80.

by your treatment, for which I am truly
snufnl.' Durin t‘ t three years Ihaverecommended
‘:n to others 'h%hv]o’.:hobun’ennd. Nomom could

M!.

what you bave done for me.
tes of Numerous other Cures l.na full in
Dr. ROSS, 512 Main St., thmond. lld.
An engine that works without
Boiler. Alwaysready to be started
and to ve nt once fuleer.
1 GOV RN CE
Burns oommon gﬂl Alr. No
steam, no coal, no uhea. no fires,
ra insurance.

no danger no ext
" Almost no attendance.

'l'lIE NEW 0'1‘T0 SILENT GAS ENGINE.
gaﬁm nm ot )é 3. a.nd THP. byng(r,(ll TEICHER,

R
estnut Street, Phﬂa.. a
H. S. Mnnnhm & Co., 111 Liberty St., N Y., Agenu

flcates
mation address

DYERS AND MANUFACTURERS FIND

'l‘homns’ ONF DIP dyes, Jet Black No. 4 and Blue Black
No. 55, the best and fastest blacks known. ",l’h soften

* | For Expei-l(m

WkwTen 5125 SRR T

~/000 WURKING MACHINERY.

M\”NG )[\l b‘N(,
-rf‘f'1 l D Tl
MATC MO
TENJ/V/_NG, CAA’V//VG_
BAND & SCROLL SAWS

UNWERQAL N
VARIETY WOODWOMER6

J. 4. IFAY \( 1'

CINCINNATI.O.U.

FOR SALE.

rgo Lot of ELECTRO-
AGNETS, 15t0 25 Ohma sistance.

Suitable for Telephones, Sounders, or Rclays.

Armatures, 25 cents extra.
Cost 75cents. W1ll mail, postpaid, on receipt of 25 cents.

HENRY W. POPE, Elizabeth, N. Y.

goods beautifully dyed at one openmon
ond very convenient. Reclpe boo!
N. SPENCER THOMAS, Elmira, N Y

'ns.Adren

60 Chrumo and Perfumed Cards [no 3alike), Name in
GoldandJet,10c. CLINTON BruS., Clintonville, Ct.

UTIl.D

BEST
STEAM PUMP.

ARRISOIN,

FOR ALL PURPOSES.

Brooklyn, E. D., New York.

R MACHINISTS’ AND BOILERMAKERS‘ HREAVY
Clamps, send for circular to C. W B LE
ul

AND
Belngl a

HOW TO REMOVE STAINS
Spots from Cotton, Woolens, and Silk.
table of Speelﬂc Directlons. showing how to

N

inds of pgoods any

removing from each of the n.bove

tflnso thefoll% ar ww t: Stal&ul °‘1§'}“‘¢§'

Glue, umen T ish, , Paln

Stearine, Vegetable Colt fz'é“ ‘wm - ot tatng, Red

[nk, Alizarine Ink, !ron Ru Ink mad

b e, Alkall s, Tannin, Green Nnt Bulns. Coal 'l‘ar
ns, W n Grease, Acld Stains, By mecna of

t.hll nlua le table ns any person, by pro-

directions
viding h lmlel.twlthntew simple chemicals, and using
them as directed, may readily clean any species of the
above goods. andu' necessary set up a cleaning shop.
This is one of the most convenient and valuable papers
on the uulgect ever published. (ontained in SUPPLE-
MENT 1 cents.

X BESTANDCHEAPEST
' SCREW GUTTING

Stz rul DESHETEN iyl
SEND FoR WiusTRaTeD CATALOGUE

GOODNOW & WIGHTMAN
76 MASHINGTON ST BOSTGN MSS.

DMUND DRAIER,
Mauunfacturer of l-lrst-cl 15s Enzineers’ Instroments,
Estahliahed in 1830, 226 Pear St., Phila., Pa.

AHEAD OF ALL COMPETITION!

1879-

N

USE.
POWER.

SxEx suas OR HAND,
n om L 'y
'I'HREE S FOR ?IORﬂE
and highest awards st the ex-

Inuatlve eld Trial at the Paris World’s Exhibition in

878, together wlth those at the greathundred daytrialat
the Centennial in 1876. prove that these machines full
maintain their repnta.t on as the wn Mower ye!
made. Do not buy worthless imitations, when the genu-
ine can be had for the same money.

GRAHAM, EMLEN & PASRMORE,

entees and Man
631 Market Se.. Philndelohin, Pa.
8end for Descriptive Catalogue with prices.
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STEAM PUMPS.

HENRY R. WORTHINGTON,
239 Broadway, N.Y. 83 Water St., Boston,
THE WORTHINGTON DUPLEX PUMPING ENGINES FOR

WATER WORKS—Compound, Condensing or Non-Con-
densing. Used in over mo Water-W orks Btations.

8TEAM PuMPs—Duplex and Single Cylinder.
Price list issued Jan. 1, 1879,
with a reduction exceed-
ing 30 per cent.

WATER METERS. OIL METERS.

Pullman P;I_ébe Car Co.,

INDORSE

TheHancock Tnspirator

asthe most economical and perfect
botler feeder,

[coPY.]
GEO. M. PULLMAN, Prest. Pullman Palace Car Co.
T. A. BISSELL, Manager Detroit Shops.
CONSTRUCTION DEP'T, DETRUIT SHOPS.
March 18.
Messrs. PHILBRICK, CHRISTIE & Co., Agents,
Detroit, Mich.:

Gentlemen—The ITancock Inspirator is workingto our
entire it the most economical
and perfect boller feeder that we know of .

Shall put in anotherone as soon as we can stop the
boilers long enough to do it. We are now running until
ten o’clock at night.

Very truly yours,
T. A. BISSELL, Manager.

£a oti 14,
e

¥ Illustrated and Descriptive Circulars sent
onapplicationto

Hancock Imspirator Co.,

52 CENTRAL WHARF,
BOSTON.

et
./:.d

@ Q ;"
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Srciendific American

FOR 1879. ,
The Most Popular Seientific Paper in the World.

VOLUME XL—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the Fourth day of January, 1879, &
new vol will be com d. It will continue to be
the aim of the publishers to render the contents of the
new volume as, or more, attractive and useful than any
of its predecessors.

‘| Only 83.20a 3’;n{ including Postnge. Weekly,

Numbers n Year,

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information, and a large number of
original engravlngs of new inventions and discoveries,
repr Engl in Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, ete.

All Clnsses of Renders find in THE SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and it is the aim of the publishers
to present it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a ccnstant supply of instructive
reading. [t is promotive of knowledge and progress in
every community where it circulates.

Terms of Subscription.—One cbpy of THE ScIEN-
TIFIO AMERICAN will be sent for one year—52 numbers—
postage prepald, to any subscriber in the United States
or Canada, on receipt of three dollars and twenty
cents by the publishers; six months, $1.60; threes
months, $1.00.

Clubs.—One extra copy of THE SCIENTIFIC AMERI-
CAN will be supplied gratisfor every club of five subscribers
at $3.20 each; additional coples at same proportionate
rate. Postage prepaid.

One copy of THE SCIENTIFIC AMERICAN and one copy
of THE S8CIENTIFIO AMERICAN SUPPLEMENT will be sent
forone yeur, postage prepaid, to any subscriber in the
United States or Canada, on receipt of seven dollars by
the publishers.

The safest way to remit is by Postal Order, Draft, or
Express. Money carefully placed inside of envelopes,
securely sealed, and correctly addressed, seldom goes
astray, but isat the sender’s risk. Address all letters
and make all orders, drafts, etc., payable to

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

To Foreign Subscribers.—Under the facilities of
the Postal . Union,the SCIENTIFIC AMERICAN i8 now sent
by postdirect from NewYork,with regularity,to subecrib-
ers in Great Britain, India, Australia, and all other
British col ; to France, Austria, Belgign, Germany,

STRONG AND CHEAP SPAR BRIDGES

Genenl descrlptlon. dlmenslons and loulars, with

es of drawing ring tllastrations of all the

de forubrldge ot 100 teet span or less; s| ly

of creeks, small rivers, lies, or

ooot y § cture is not desirable. The draw-
Bridge exhibl

De e exnibiu ted at the Oenten-
partment o Engine
l;l'e wholly oompoaed undressed ati

BWPLIIIN‘R

© 1879 SCIENTIFIC AMERICAN, INC.

Russia, and all other European States: Japan, Brasdl,
Mexico,and all States of Central and Sout® America.
Terms, when sent to foreign countries, Canadaexcepted,
#4, gold, for SCIENTIFIC AMERICAN,  year; $9, gold, for
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1
year. This incindes postaye, which we pay. Remit by
postal order or draft to order of Munn & Co., 37 Park
Row, New York,
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Srientifis

American,

[APrIL 19, 1870.

gdmtimmmw.

age, each inrertion « « .
lxo e-c insertionee«

bout eignt words to s
Ewmvingamyhead adwrtbanmhat Mc same rate
the letter fetter pres. Adm

wﬂe enu n line,

P. B. & F. M. R0OTS, Wf'rs, Connorsville Ind.

8. 8. TOWNSEND, Cen. Agt., }3 C"rlllndlﬂ.
COOKE & BECGS, Sell'g Agts.,

3 8END FOR PRICED CATALOGUR,

To Manufacturers and Competent Mechanies,
An enterprising, competent mechanic or manufactu-
rer, with a comlnntlvellnmmll capital and with an
honest reputation. Canton, Ohio, a well

known, lmﬁ nmanufacturlng int, having a popll-
lation of al ut.aoooo smmt.e 100 miles wost of Pittaburg
on the P. Ft, C.R. R..a rare chance in Noveliy

Works for stc sz into an active, payil
business. Wit four months two more ﬁ
roads. now nearly compieted, will run into Canton. For
further information concerning the works, business. and
chances, please address

K BOX TWENTY, Canton, Ohio.

Every Man <pp$3 Pressiiz:

etc. (Self-inker 85) 9 Larger sises

FdR,lonnl rall.

HIS OWN ‘E;".L:.?;‘::';F‘p‘:::; rpe e
tam]

Printer.Wesne ¢ e, ton
. L]

Sewmg Machine Mechanics Wanted.

We want a number of S8ewing Machine Mechanics to

work in the factory, offices, and to put machines in
manufactories. ages reasonable; references re-
quired, and only first-class men wanted. For further
particulars, address Superintendent,

WILSON SEWING MACH. bo., Chicago, IlI.

SHEET METAL DRA WIN SNES,
STILES & PARKEBLPRESS C(} (L;lh}:llltegw:.nconn

FARg LAW. ADDRESS OF HON. ED-
MUND H. BENNETT, delivered berore the Massachusetts
State Board of Agrlculture This is an essay embr.cing
complete and practical information, nluable‘ not only
the farmer but to-every one. Showin; g how to Buy &
rm ns that are not Bindin, . oundaries, and
where they are ln strenms Ponds, s, Or on the Sea-
shore; wln t a Deed arm includes’ mchts in the
oad, Farm Fences: thelr Legal Helght, e otc. Rallway
poun

Fences. Stray attle: Cattle on Rallways;

Cattle. The Farmer's Liability for his Animals. The
Law on the Dog. The Farmer not Liable for hln
Water Blfhts and Drunm Da mmlng, Dlvertlng °
€ourse BStream. nderground
Water. 'I'reapaulng. in %‘:nu nnd in w:nw unt-

ing and Fis on Boun Llnel etc.,
eto. "tn gon UCLENTIFIO AMESIGAN BUF PLEMENT

Oontaln
16886. Price 10 oceuts.

AIR COMPRES

[ (

HOISTING ENGIN ESM(LUTHER
MINING MA CHINERY

B MAN Uy A I

CRIFFITH & WEUGE ANEJJII.LE OHIO.

T LARGE CONSUMERS OF FINE LIGHT

Maulleable Iron Castings, we can

offer special inducements in the way of VERY SUPERIOR

QUALITY GUARANTEED, and at fair prices. Being our-

selves large consumers an . re«i\urlng the moat perteot

castings, other work {8 insured

MALLORY, VH!EEl ER

AVKN,

Mill Stones and Corn Mllls

‘W e make Burr Mmst.ones Portable Mﬂhi}nu
chines, I'ackers, Mill Picks, Water Wheels, eys
Geall'lnz. specially a.dnpted to Flour Mills. 3end £ o
catalo

J. T. NOYE & SON, Baffale, N. Y.

’ III [III1=+UWROUCHT

IRON
’l‘HE UNION IRON MILLS. Pittsburgh, Pa., Manu-
facturers of improved wrought iron Beams and
Girders {patented).

I‘he m'eat. fnll w lch has taken Slaoe in the prices of
Iro {I n Beams used in the construction
ofFIRE PR OFB 1LDINGS,induces usto call the spe-
cial attention of Engineers, itects, and Builders to
the undoubted advantages of Now erecting Fire Proof
structures; andbireferenceto pegesi2& 54 of our Book

of Sections--which will be sent on application to mone
oontem(plath;f the erection of fire proofbuildi

CCURATELY CALCULAT
cost of Insuranoe avoided,and the serious losses and in-
terruption to business caused by fire: these and like con-
giderations fully justify any additional first cost. 1t is
believed, that, were owners fully aware of the small
difference which now exists between the use of W
and Iron, in many cases the latter would be adopted.
We shall be pleasedto furnish estimatestorail the

NN.

BEAMS & GIRDERS

sspercent.orcmmryolluarmbe&wedbvaor

Pure. Umlauted'Paints, Full Body, and Full U, 8. Standard Measure.

ual these in

er Pain! stroctural
Iﬂgm. mﬁs&am";"w"°w'°'§...‘zaz
or W

iquid Wlnue Mc bam

ualit rlohneu ot color, rin, and dura-
NI T oots, Trot Wt S M EPROOF
adopted exterior and interior

Jor

HW. J OHN S M'F'G 00., 87 Maiden Lane,N.Y.

Biemh
noemenu dealers,

s ol

R Soningy STRR

elBc'ollel- Ooverlncz, Steam ?nckinzﬁ:&

ete.

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

LONDON St. Andrews St., Holborn Viaduct, B. C.
L—2 The 'rempi @ St.
GEO. PLACE, 121 Chumbers St., I\ew York Agent.

ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTUREDEY B o1 icuRock Dritt Co

SENC F°R PAMFHLET FITCHBURG MASS.

PATENTS at AUCTION,

ﬁq Monthly Sales. _IKor terms, address N. Y.
PATENT EXCHANGE, 67 Liberty Street, New York,

SHEFPARD’S CELEBRATED
$30 Merew Cutting Foot Lathe.

Foot, and Power Lntheu. Drill Presses,
fcrolls, Circular and Band Saws, Saw
Attachments, Chucks, Mandrels, Twist
Drills, Dogs, Calpers, ete. Send for
catalogue of outfits for amateurs or
nrunm.

&SHEPQRD 00., s et
e el ouo. )

PERFUMERY.—BY W. A. SAUNDERS,
Tharmacist.

and
fames now on the market, ons for the reF:nuon
and compounding of the lngredlenta eto '1'I¥e 1w | FOr pa

mntion ot the follo
oss Rose, W ch
Patghouly, Mlllellour. Yang
¥ est Ends, Tube-

own Hay, Frangi-

'»0. SUPPLEMENT

BSTABLISHED 1844

JOSEPH C. TODD,
INEER and MACHINIST. m Hemp, Jute, Rope,

b AGRLY SESohinery. Bredt Enainon Botere
eto. I also manutacture Baxter's New Portable Engine
Rorse-power “.%‘i‘ﬁé% Seing, ompiete, $13; two horse
rse-power n ) -
mn'."o $225; ':’30 ‘x}:u' 7 hree
orse-power,

horse-power, $250; t!
urcd axelas vely by

3. C. 1onn,

10 Barelay 8t., New York, or Patarson, N. J.
v uWoodwoxl'l}lmllx_x: RlclurdsOn s Pl&n Ime
mon lhchlnel, ‘Monhin. Moulding, and
Smnw chines. an y Machinery gene-
TR EREy RUGG & BI DSOX,
Salisb orcester, Mass.
(8bop tormarly oobaried by k. BATL &
DIANAPOLIR, IND
IN R, AND.,
DeanSteam Pumps
g e

Wood-Working Machinery,
DEAN anoruns,
THE DRIVEN WELL.

Town and County ﬂrlvn luhnc Driven
Wella and tatliahed
An.ie:lun DEves wﬁ Patent, m..z bY the year

partiea, by
Wﬂ. D. AHDREWS & BRO-.

ORK.

HOW TO BELL PA fa Httle book fully ex-
how all oan be for N

B o A P o [ el T

DYSPEPS1A. BYDB.CFKUNZE

nn!p.tlon. Symplmgl
f o by Genere DL

Trea! m lhould le n oni
men Lm.le at 8 g:;ned before more is
wlwn Zo' lnd Awm;(h%'mﬂo ’é‘ﬁ'&‘

o Disesacs. Conthiond n SCXES-

Treatment in Febrile ed
TIFIC A\ummAN SUPPLEMENT No. 129. Price10cents.
Tobe had atthis office and of all newsdealers.

The J. L. Mott Iron Works,

88 and 90 BEEKMAN 8T,
Manufacturers of

DEMAREST'S PATENT

WATER CLOSETS.

Bimple in construction, perfect
n operatlon th orouglﬂ{ exclud-
ing all sewer gas, an

every way.

et BEST snireir
KUBRII_J. & KEIZER, 44 HOLLIDAY 8T., BALTIMORE,

complete, for any specific stmctura 80 that the d lrerenoe
in cost may at once be ascertained. Addre
CARNEGIE, BROS. & ©0. Pltubumh. Pa.,

TRON RAILWAY TIES AND SLEEPERS.

By CHARLES WooD, C.E. Twelve {illustrations, The

varlous Systems of Jron Sleepers: the Bowl Pot, or
al; the Longitudinal Wrought Iron; th<

verse Wrought Iron. Practical experience with each.

Durability of Wrought Iron for SIeepers Adlmtment

of(}auge on Curves Spread gz Out. Barlow Oom

bined leeper and Ra) mws. Hoenegx r‘s.m

nen’s Systems. Sen-e s a.nd Bamgs’ Systems, M’Lelh.n’:

and Potel's SIeepers ’s Oro: The sey.

eral systems ilJustrate wl th pa.rtloulm-s of Ballut

Spikes, Keys, Collars, Cimlrs. and Tools; Labor, Firs:

Cost, Repalrs, Wear, Corrosion, etc.

POIN'I'S OF A GOOD HORSE BEII\G

% rt of the Committee ap so he New
zhn cultural Soclety to eclde upon Rnlel for
Gnldnnce of Judges of Horses, Exoe -
lence, Size, Color, Symmetry of Bo Held nn Neck,
Eye and Ear, Feet and Limbs. tully eacrlbed. Speed at
the Trot, and in Wnlklns Style and Atctlon ete.,

[ y. . The

y Horses, Park or Pheeton Honel.
An excellent Guide in selecting animals, -
ned in SOIENTIFIO_AMERICAN SUPPLEMENT NO.
11‘ g'.?'d g{llce 10 cents. To be bad at this ofiice and of, f, all
8¢

J. LLOYD HAIGH,
Manufacturer of

very descrlptln!or Raliroad 1

%entors.

DT e N ga‘ndl Tor pﬂ: 0 Tiat.
Estimates furnished for Suspension Bridges

Power, etc.
Plane and

Pond’s Tools,|;

Engine Lathes, Planers, Drills, &c.

IIAIIII W. POND, Worcester, Mass.

FOR TEN DOLLARS CASH

we willinsert a seven-llne advertisement one week in a
list of 269 weekly newspapers, or four lines in a different
list of 837 papers, or ten lines two weeks in a cheice of
elther of four smn and distinct lists contal
from 70 to 100 papers each, or four lines one week in
fourof the same lists, or one Ilne one week in all six lists
oombined, being mor than rs. We also have
lists of g-dperl y States, thmughou the Un!tad Sntes

and Can Send 10 cents for our 100 gcmz
Address G+0. P. ROWELL & Co., NewspnperA
Bureau, 10 Spruce Street, New York.

AGENT’S profits per week. Wil
57 6 prove it or forfeit 8500. New articles,
él‘llt stﬁﬁﬂlm les sent free to

Iton8t., N. Y.

HOW TO SELL PATENTS. . ecctost

containing valuabl ion, free.
SQnd\u youromdmu GE0, C.TRACY& 00., Cloveland,O.

#ND OPRIE'I' RS 0 s 'l?n‘
6 undorsigned. ha: o F ﬁt or ¢
fatroduction of un oxoh-

gv;v coatrol of your ls oi &" . e .’gow gizho

‘aabington Bodon.llu-

i 7 ide™ Visiior? Terms and Gutdt Froe.
s P. O. VICKERY, Augusts, Maine.

MINING MACHINERY. Enzines. Ballrrs, I‘Imps,
Coal .ndOnJIn, Bumlns pplian s,

and advice free ers. ennesvﬂle Iron Wor
J C. Haydon & Co.). Address HOWELL GB.EEN.
upt., Jeanesville, Luzerne Co., Pa.

(=5 RARE _OPPORTUNITY. &1

The proprietor. 'vanced in years and desirous of
from uctive control of business, would sell at a
. Or convert into a joint stock com n and retain
an Interest himself, a Foundry and Mach
all their machinery and fixtures oomplete. and now
crowded with custom work, having cost upwards of sixty
thousand dollars. and the onI{ ones of magnitude for
120 mfiles on the Mississippi River, on various points of
which may be seen rpe 8 of work of these sho?s at
Stillwater, Wino McGregor. Dubuque,
Lyons.()llnmn Mumtlne and on many of the bosts.
rticulars,address the proprietor at Clinton. Jowa.
A. P. HOSFORD.

Address JOHN A. ROERLING'S SONS, Manufactur-

ers, Trenton, N. J., or 117 Liberty Street, New York.
\Vheels and ope for conveying power long distances.
Send for circular.

HAFTING PULLEYS, HANGERS, etc.

A.&F. %BOW& 57-61 Lewla Street New York.
SPARE THE CROTON AND SAVE THE COxT.

Driven or Tube lls

lurnlahed to large eonsmners of Croton and Ridgew:
Wate M. D.ANDREWS & BRO., 414 Water 8t. NY.
who eontrol thepatent forGreen sAmerican DrivenWeli.

THE 1879

Pennsylvania Lawn Nower,

This mmhlne em«
dbraces all the ad.
vantages ot a light
and durable Lawn
Mower. Points of
superiority claimed:
Lightness combined
with strength
construction; easi-
ness of ndjnstment H
easiness in securing

—= andle ;
Uability to obst'ruction from clogging, elthei- in short or
(for a lawn mower) high grass; lig itness or easiness
of running whilst being worked; ' ita uttractlve appear-

ance. Every machine warrante
NOVELTIES, NOTIONS, LLOYD, SUPPLEE & WALTON,
Watehes, Cheap Jewelry, Stationery Packages. PHILADELPHIA.
f\nentamjloount utores n‘m]g:legwt 111 n‘ bal;a OI“r:ﬂ-
b 'way, New York. AddH;: letters to P O, Box 5778 mometers. g%‘;n.:"ﬁf,’g’“ hfge }!ip:.t,
HngensySu rg%%slﬂ?m%%llﬁ:%ndumr,

MACHINISTS’ TOOLS.

NEW AND Iln'lwvu) PArrmn.
Send for new lllnnnud

Lathes, Pla.ners, Drllls, &o.

NEW HAVEN MANUFACTURING CO.,
New liaven, Conn,

AT $1.600 PER TON

The PICTET ARTIFICIAL ICE CO,

Boomﬁ.mmm%chn‘:nge,l’.o.noxmn. T.

DIAMOND ROCK DRILLS

ly Machines giviug a solid oure suuwing exact
natnn of rocks mnaé‘d ll:'gow- e

THE AMERICAN UIAMONOROCK G

SENC FOR PAMFPHLET NE

M:g{noScOPES.lmlzeru (-lnue 8 ect;ldcle;
;m&y redu

rices. Send three ! ted Cata-
ogue. R. & 3. BECK, Philadelobie. Pa:

I(‘OR ALL KINDS OF MACHINERY—Apply to
8. C. HILLS, 78 Chambers St. pﬁé’w York.

149 Broadway, N, Y,

Invested in Wall 8t. Stocks makes
fortunes every month. Books sent

$10 m $1“ 00 free explaining everything.

Address BAXTER & CO., Bankers, 17 Wall ‘st. » N.Y.

CAVEATS, COPYRIGHTS, TRADE
MARKS, E1C.

Mesars. Munn & Co., in connection with the publica-
tisu of the SCIENTIPIO AMERICAN, continue to examine
Improvements, and to act as Solicitors of Patents for
Inventors,

In this line of businees th-y have had ovER THIRTY
YEARS® EXPLRIENCE, and now have wuequaled facilities
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. aleo attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels,
Rei Assi ts, and Reports on Infringements

Working Models

And Experimental Machine or Wood, e
order by J.F WEﬁi‘ER & Centro Bi N. Y.

WARRANTED THE BEST.
1H. P. Boiler & Engine, $150.
2H.P.,$175. 8 h.P.,$200.

‘Tested to 200 Ibs. Steam.

LOVEGROVE & CO.,
132 N. 3d St.. Philadelphia, Pa.,

tlders of Engines and Bolilers, 1 to 100
orse power Send for C
andstate size l.nd style you want.

to

prices,
ON THE PROGRESS O AERONAUTICS.

Y, 0

ion. d resting paper. Contain-
ing bri.f monnts ot the most recent trials of balloons
having mochani. 114 tachments. Tﬁlerequlred

machine: alculations of the

uﬁcr:lv.e lIlu gthf"t)h ugh ihe iﬁd uisif ceeacful
tions o € mechan

sorial mvlgutlon.tu all‘ndleatedany the mgm of birds.

h

Report of ball ha

mule by he British War &n&gn by
oons. Experlmental tﬂuls

ty’!.npparatus for testing the Lifting ower of Iane
surfaces when exgosed to wind curren De ion
0 boconait 02 ks pracTiear cel ut oh mn‘:‘.‘mm

[ e C
Description of Moys’ remarkable self-) en-
rine lnpgboﬂer ot%‘ne horse power, but :s.ghlng

nly
thirteen poumil. with dimensions, arrnngement of the
lifting fans, etc. SUPPLEMENT 53 Pricoe 10 centa. *

AY to Agents canvassing for the mﬁ-

MACHINIST GOODS

Ar:g Small Tools of all kinds. Catalogues sent

A. J. WILKINSON & CO., Boston, Mass.

JENNINGS ™ 'WATER CLOSETS

Sisgrar Liecnaw

AT

Prices Reovero

9 Birnway - Sirprd Yorn

PERFECT

NEWSPAPER FILE

The Koch Patent FIle, for gee
a‘fumu and pn.mg n reeently improvr:i
an oe reduced. ubsorlbers he SCIENTIFIC AM-
nmc‘\ and 8CIENTI IlmCA\ SUPPLEMENT can be
f&r the low pﬂ%e of $1.50 by nuﬂ. or $1.98 u the

A board st : nscription
w‘? ENTIFIC B.ICAN in g:lt eoeaury !or
xm & CO,,
Puotfsham SQWITIVIC AMERICAN.

© 1879 SCIENTIFIC AMERICAN, INC.

of Patents. All business intrusted to them is done
with special care and promptness, on very moderate
terms.

We send free of charge, on application, a pamphlet
containing further information about ’atents nd how
toprocure them; directions concerning ‘I'rade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
fringements, Assignments, Rejected Cases, llints on
the Salc of Iatents, etc.

Foreign Patents.—We also send, free of charge, &
Synopsis of Foreign 1'atent Laws, showing the cost and
method of sccuring patents in all the principal coun-
tries of theworld. American inventors should bear in
mind that, as a general rule, any inventicn that is valu-
able to the patentee in this country is worth equally as

2 | much in England and some other foreign countries.

Five patents—embracing Canadian, English, German,
French, and Belgian—will sccure to an inventor the ex-
clusive monopoly to his discovery among about oxm
HUNDRED AKD FIPTY MILLIONS of the most intelligent
people in the world. The facilities of business and
s‘eam communicat on are such that patents can be ob-
tained abroad by our citizens almost as easily as at
home. The expense to apply for an English patent is
$75; Geran, $100; French, $100; Belgian, $100; Cana-
dian, $50.

Copies of Patents,—Persons desiring any patent
izcued from 1836'to November 26, 1867, can be supplied
with efficial copies at reasonable cost, thc price de-
pending upon the extent of drawings and length of

specifications.

Any patent issued since November 27, 1667, at which
time the I’atent Office commenced printing the draw-
ings and specifications, may be had by remitting to
this office $1.

A copy of theclaims of any patent issued since 1896
will be furnished for $1.

When ordering copies, please to remit for the same
asabove, and staté name-of patentee, title of inven-
tion, and date of patent.

A pamphlet, containing full directions for obtaining
United States patents eent free. A handsomely bound
Reference Book, gilt edges, contains 140 pages and
many engravings and tables important to every pat-
entee and mecbanic, and is a useful hand book of refer-
ence for everybody. Price 25 cents, malled free.

:ddress
A MUNN & CO..
Publishers SCIENTIFIC AMERICAN,
37 Park Row, New York,
BRANCH OFFICE—Corner of F and Tth Strests,
Washirg!
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