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OPENING OF THE GREAT BRIDGE.

The time of our going to press slightly. antedates the day
of the opening of the great bridge .connecting New York
and Brooklyn; but our readers will be interested in know-
ing the intended order of proceedings.

The initial ceremonies have been appointed to take place
in the Brooklyn station of the bridge on Sands Sneet at 2
P. M., on Thursday, May 24, 18883,

The marshal of the day will be Major-General James
Jourdan. The President of the United States and Cabinet,
the Governor of the State of New York and staff, with others,
will be escorted from the Fifth Avenue Hotel to the New
York anchorage by the 7th Regiments, Colonel Emmons
Clark commanding, and. there received by the trustees
and escorted to the Brooklyn anchorage, from which point
the 23d Regiment, Colonel Rodney C. Ward commanding,
will act as escort to the Brooklyn approach.

Seats will be reserved for the President and Cabinet, the
Governor and staff, United States Senators, members of
Congress, Governors of other States, members of the Legis-
lature, the Common Councils of New York and Brooklyn,
city and county officials of New York and Brooklyn, Army
and Navy, the National Guard, the Press, especially invited
guests, and the employes of the bridge.

At 2 o’clock the exercises will begin at the bridge station,
Hon. James 8, T.. Stranahan presiding. The programme
is as follows:

1. Music.....cooivennnn. veeew +..28d Regiment Band.
2. Prayer. .. ..e........ [ [P Bishop Littlejohn.
8. Presentation address in behalf of the trustees, William C.

. Kingsley, vice-president.

4. Acceptance address in behalf of the City of Brooklyn, Seth
Low, Mayor.

5. Acceptance address in behalf of the City of New York, Frank-
lin Edson, Mayor.
. Abram S. Hewitt.
7. Oration.. Richard 8. Storrs, D D.

8. Music........... 7th Regiment Band.

In the evening. a grand display of fireworks from the
bridge takes place, and also a reception, at the Brooklyn
Academy of Music, to President Arthur and Governor
Cleveland. : .

But these exercises, however interesting to the compara-
tively few who can witness them, will -be as nothing com-
pared to the great popular pageant, the sight of the millions
of the two cities increased by .the multitudes. of strangers
who will march over the bridge on the opening day.

PLACING THE STATUE OF LIBERTY
Attention.is called to the. description and 1llustrat10ns,
published on another page, of. the method proposed’ by Mr.
C.E., of New" York city, to erect

the Bartholdi statue of ¢ Liberty Enlightening the World,”

6. Oration.. .

eee cbesscssseristeiatannn

and to build the pedestal upon which it-is to stand, There
is a reason for speaking first of the ¢ erection of the statue,”

for that; by Mr. Goodridge’s plan, will precede the construc-
Although no comprehensive or detailed.plan has been ac-
cepted and published for the work of building the pedestal

{and raising the statue,. it.is generally supposed that it is to

be done in the usual way .of cconstructing the masonry—by
means-of false work, or staging; extending not merely to
the top of the pedestal; 150 feet, but also to the top of the
statue, and beyond, another 150 feet. or more. At the
best, this will' be a very. costly job, requiring much time
and money, probably more than the cost of the entire
statue.

Mr. Goodridge, however, proposes to dispense-with the
staging, and he proposes also to remove the apprehensions
of those who fear the weakening and overthrow of the
statue from the effects of #leswdnd in its very exposed
gituation. - It is claimed—and with good show_ of reason—
that the statue, being composed-of plates of comparatively
light weight, and yet presenting a large surface to the wind,
will be unable to sustain itself. on its proportionally narrow
base, and will require some internal support to give it the
required rigidity. This is considered in Mr. Goodridge’s
plan; and he also proposes to make the use of the statue a
present possibility instead of a future probability. He
would erect and equip the statue at once with the electric
light; and hereafter carry up the pedestal, the statiie being
lifted and taken up with the pedestal. Theplanis simple,
economical, and apparently very practical. This latter—
the practical—is a quality for which the works of this
engineer have always been especially distinguisbed.

4.
.

) THE DRIVE WELL PATENT.

In a recent trial in the United States Circuit Court, Des
Moines, Iowa, the judge decides that the original drive well
patent of N. W. Green is null and.void. This decision
might be important if it were not contrary to a number of
other previous decisions by eminent judges of the United
States courts, by whom the patent has heretofore been up-
held. .The present ‘case- will now go on appeal to the Su-
preme Court of the United States:

The invention of the drive well was made in 1861, by
Nelson W. Green, an officer in one.of the New York regi-
ments then serving in the war. There was a rumor that
the enemy had poisoned the wells. To make sure of a pure
supply of water for his own regiment and for the Union
forces generally, wherever they might march, he cenceived
the idea of driving into the earth small tubes of iron, per-
forated at the bottom, and of attachinga pump to the upper
end of the tube. He reasoned that, when the pump was

[
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worked and suction produced, the water would rise in the
tube, and thus serviceable wells might be made anywhere,
by a few minutes’ work, at small cost. His invention was
found to be completely successful, was immediately adopted
in the army, and our troops seldom lacked for good water
wherever it was practical to drive down Colonel Green’s
tubes. From the army the use of the invention quickly
spread through this country, then to foreign countries; it was
adopted by the British army; it is now an adjunct of the
military equpiments of all nations, and is in common use
throughout the world.

The patent to Col. Green was not issued to him until
1868, owing to the inability of the inventor to attend to the
business of taking the patent until after his relations with
the army were ﬁnallv closed. Such, in brief, is the history
of the drive well patent It is one of the most useful in-
ventions of the day, and has conferred vast benefits upon
the people of this country and the world in general.

‘When Col. Green received his patent, he became entitled
to demand compensation for the use of his invention from
that time onward for seventeen years, and he established a
general tariff or patent fee of ten dollars for each well made
in accordance with his discovery. Many thousands of the
Green drive wells were put into use before his patent was
granted; for such prior use he could make no claim; but
for the continued use of these wells after the grant of the
patent, he was entitled to demand payment.

There are regions of country where every farmer has
from one to ten of the Green wells on his premises; where,
in fact, people have them in their kitchens, cellars, yards,
and fields; wherever they want water, they drive a tube and
put on the pump.

These people knew nothing about the patent when they
put in the wells; and the appearance of the patentee’s agents,
asking for ten dollars’ payment on each tube, with threat of
a law suit if the demand is refused, naturally excites sur-
prisé and indignation. 'They feel as if their rights as Amer-
ican citizens were being invaded. What business, they
ask, has the Patent Office to grant a patent to prevent us

from pumping water. out of the ground? We have always

been accustomed to stick a tube with its pump into our cis-
terns and cellars to draw water; and we claim a free right
to stick the tube into the ground and get water wherever
we can. For reasons such as these many have refused pay-
ment; but the courts have decided adversely in various test
cases, and the legality of the patent has been fully sustained.

But the costs of the law suits, and the expenses of collect-
ing the royalties have greatly diminished the patentee’s re-
ceipts. . The patent will expire by its own limitations on
January 14, 1885. ' If the Supreme Court shouldgeside ad-
versely to the patent in the present case, the inventor and
his associates will probably lose more money than-they have
received from the invention.  If the court sustains the
patent; they may possibly realize a profit, as they will be
enabled hereafter to collect damages from all who made
use of the patent during its lifetime.

—_——-—ttrr————
USES. OF PAPER,

: Under the generic term of paper; other substances used in
combination with paper pulp are comprehended in general
descriptions and occasional notices. - When some wonderful
story is read of the substitution of paper for wood, stone,
the metals, for mortar, and plaster, and concrete, and other
compositions, the reader should not understand that it is the
material defined by Webster as ‘‘a substance formed into
thin sheets-or leaves, made of pulp obtained from rags,
straw, bark, or like materials, pressed and dried.” Paper,
forso many and so differing usesasareattributed to it, must
have something besides a vegetable pulp in its composition.
In fact, the term ‘‘paper” is a misnomer for products that
derive all their special qualities from foreign materials, held
together by the paper pulp acting as a matrix. Thus, as-
bestos, in filaments, or powder, may be mixed with paper
pulp to form a convenient uninflammable and possibly an
#ncombustible material, shaped while plastic to convenience
for special uses. 8o, clays in almost impalpable dust may
become a part of the paper pulp production, and be a sub-
stitute for other materials. Other mineral substances may
be mixed with the pulp, and, in short, there appears to be
scarcely any limit to the uses that may be made of paper
pulp mixed with foreign substances, moulded and pressed
to form.

ety ——————————
_ BELT WIDTHS.

An exchange says that <‘ the true way to belt up machin-
ery, and have it to do good service and last well, is to get a
belt a little wider than your machine calls for; instead of
getting a three-inch belt where you ought to get four, get
five-inch instead, if you can possibly use it.”

Iundefinite advice of this character is of little value. Not
only is it impracticable in most cases to substitute a five-
inch belt for a four-inch, but in most cases, also, the build-
ers of machinery have adapted the width of the pulley faces
to the work the:machine should be called upon ‘to perform
Of course, no more work”can be got out of a five-inch belt
on a pulley with four-inch face than from a four-inch belt,
and all the overplus in width is a weight and drag to be
carried. There was a time, in the early history of manu-
facture in this country, when the home-made (shop-made)
leather belts ‘were run, at first, as wide as possible to allow
for stretch-and - consequent narrowing.. But belt-making is
now an art, and the belts come.from the factory fully
stretched and of exact, unvarying width, a width that will
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be retained as long as-the belt lasts. If the transmitting
power of belts has not yet been formulated into unvarying
and trustworthy rules, under all circumstances of diameters
of pulleys, distances between pulleys, relative positions of
pulleys—horizontal, vertical, or diagonal—enough is estab-
lished to render unnecessary such a variation in the width
of a belt for doing a certain amount of work as that of one
inch in four.
_— 4 —
How Cable Messages are Received.

Until the fore part of November the French cable, baving
its terminus at North Eastham, Mass., employed the flash
system of signaling. Now the cable is worked duplex on
the Sterns system, says the Journal of the Telegraph, using
an automatic recorder, by which the messages are received in
ink on a narrow strip of paper. ’

By the system which has been displaced the messages
were spelled out by flashing a ray of light back and forth
across a standard line, the right and left flashes correspond-
ing with the dots and dashes of the ordinary telegraphic
alphabet.

In this system the light is flashed by reflection from an
extremely light mirror, which is turned to right and left by
the opposing influences of positive and negative impulses.
This system has the advantage of being operated with very
slight electric impulses, but also the disadvantage of leaving
no permanent record. :

To secure the latter very important end the recording in-
strument has been adopted. The press dispatch announcing
the change states that in the new recorder the ink is dis-
eharged by the agency of electricity and ‘‘ not by capillary
attraction as in other cable recorders.” This statement is
incorrect, electricity being now similarly employed in the
recording instruments used at Heart’s Content, the New-
foundland station of the Anglo-American Company’s
cables.

A recent visitor to Heart’s Content describes as follows

the method of receiving messages at that point. The re-
corder is a horseshoe magnet, electrified by the usual circles of
fine wire, and attracting a small metallic coil. The coil is
hung between the magnetic poles, and by a light lever and a
thread almost as fine as the strand of a cobweb is connected
with a delicate siphon hung in a little reservoir of ink. The
Ink is electrified, so as to produce arepulsion of the particles,
making it flow more readily through the siphon, which out-
side is about the size of a darning needle, and the interior
tube scarcely larger than a hair. The lower end of the
siphon rests against a paper tape playing perpendicularly
through rollers. The whole machine is almost of gossamer
fineness and flexibility, so as to minimize the electric strain
necessary for working the cable. .
. Let us imagine now that a. coming message has been sig-
naled f¥o1ii far across the ocean at Valentia. The operator
at first opens the simple machinery that works the brass
rollers. On the center of the tape, as it passes between the
rollers, the siphon at first marks only a straight line. Sud-
denly the line swerves to the right orleft, The message has
started, and the end of the siphon has begun its record.
Worked by two keys, and positively or negatively electri-
fied, the coil swirgs the siphon point now to one side, now
to the other, along the tape. Responsive to the trained
hand of the operator, the filament of ink marks outsone
notch, two notches, three notches; ‘then suddenly it may be
a high elevation or depression, until the delicate line traced on
the tape looks like the tiny outline of a mountain range.

But it is a range whose every hilltop, peak, and valley
means an alphabetical symbol to the telegrapher’seye. The
recorder is the invention of the famous electrician Sir Wil-
liam Thomson. How delicate an interpreter it is may be
inferred from the fact that ten jars work 1,800 miles of
cable between Valentia and Heart’s Content, while twenty-
five jars of the same electric power would be needed to work
350 miles of land wire; in other words, the recorder is more
than twelve times as efficient for its purpose as the ordinary
Morse instrument. The recorder traces its character on the
tape about as fast as a slow penman copies aletter. Besides
its delicacy of work, the recorder, as its name imports, has
the merit of leaving the record of the message.

—_—_———— e —

) Telegraph or Telephone.

Despite the fact that recent experiments have demonstrat-
ed the possibility of telephoning over long circuits, it is to
be doubted if the instrument will be used otherwise than lo-
cally. It is too sensitive to induction, to atmospheric elec-
tricity, and to grounds for circuits eéxceeding a few miles in
length. The experiments have been tried under the best,
not under the worst conditions, and through a complete me-
tallic circuit—in other words, a double line. It is bardly
possible for the telegraph business of two large cities to be
conducted by telephone by the senders of messages them-
selves, for five hundred wires might not suffice to pre-
vent a block in busy hours, and merchants could not and
would not wait.

To operate telephones as the telegraph is now used wouid
be equally impracticable. Even were the instruments as
little liable to disorder as the Morse, the greater darger of
errors would weigh against them. There is no system of
signals as clear as the present Morse code as interpreted by
the ‘“ sounder.” Each letter of a word is given, and ordi-
narily goond operators seldom err in the record. By tele-
phone it is the sound of a word, and not its vowels and con-
sonants, which the operator receives, and a mistake can
easily happen even under "the best conditions. It is to be

doubted, too, if the rapidity of transmission by telephone,
where the message had to be written down at- the receiving
station, would even approximate that of the Morse system.
Proper names, scientific terms, and phrases in a foreign
language, etc., would have to be carefully spelled out, and
even then would fall wide of accuracy.

By the Morse system good operators will receive at the rate
of forty-five words a minute, which is almost the limit -of
rapid penmanship, and will often take a 2,000 word message
without once interrupting the sender. The lines, too, will
work in the heaviest weather, and are only interfered with
by serious electrical storms, or by actual accident to the
wires. Again, by the quadruplex system, four messages can
go at once over one wire, while the long distance telephone
requires two wires for one message. All in all, there seems
to be but little prospect of the present series of experiments
resulting in a practical good, however gratifying from a
scientific standpoint.—N. Y. Sun.

e ——t O —

New and Remarkable Chemical Experiments.

. The liquefaction of oxygen gas and nitrogen, the freezing
of alcohol and sulphide of carbon, are the latest achieve-
ments of chemical science. This news comes 1o us from the
laboratory of M. Wroblewski, in Cracow, Poland, who has
given some interesting particulars in a dispatch to M. Debray,
published lately in Comptes Rendus. By the use of liquefied
ethylene, M. Wroblewski and K. Olszewski obtained the re-
markably low temperature of —136° C., equal to —212-8° F.
Oxygen gas subjected to about this temperature, and com-
pressed under a pressure of about 25 atmospheres or 375
pounds to the square inch, was readily liquefied in glass
tubes, and formed a colorless and transparent liquid, very
mobile, and resembling carbonic acid.

Nitrogen was also liquefied, forming a colorless liquid,

Alcohol was solidified at—1305 C. or —202 9° F'., forming
a white body. Sulphide of carbon froze at about —116° C. or
—176-8° F.

These are certainly very interesting and remarkable ex-
periments. Air contains by weight, approximately, 23 parts
of oxygen and 77 parts nitrogen. Itiscommon to compress
1t to a far greater degree than above mentioned. For motive
power, in driving compressed air locomotives, a conipression
of the air to 1,000 pounds to the square inch isin some cases
employed. The difficulty heretofore experienced in the
liquefaction of oxygen and nitrogen has been to obtain a
sufficiently Jow temperature in conjunction with compres-
sion. This ohstacle now appears to be removed, and a
variety of new and valuable observations concerning the
nature of gaseoua substances may be expected.

—_—_——— e —
Artistic Type. .

Tt must be confessed that while a modern press can turn
out a vast number of volumes with great credit, scarce any
book nowadays can vie in beauty with the old Alding books,
with many printed in Italy in the seventeenth and eighteenth
centuries, or with those printed by our English Baskerville
in the last century, between the years 1756 and 1775. One
reason of this is that our types are not so beautiful. In old
days each type founder was desirous of getting designs for
his letters from men of real artistic feeling; nor did these
disdain to design a‘comma, any more than they would scorn
to make a beautiful leaf or flower in a picture devoted to
saints or historical personages. There is a tradition that
Hogarth designed Baskerville’s types, which is likely
enough; at any rate, they were the last English types of
originality or beauty.

The best now existing are copies of copies. reproduced
mechanically, which have long ceased to have the human
brain infused, as it were, into the molten metal. The best
existing types at this i’ﬁot'nénp are French, and they, not
ours, are the true descendants of Baskerville’s; for at his
death in 1775 his types were sold to France,and used to print
an edition of Voltaire, still well known, and most excellent
in its workmanship. The modern French types of the best
fonts are reproduced, as it would seem, from these, but
with less of exact mechanical copying and more of human
variation and fancy. There could scarcely be a better work
for the artistic future of books than that wbich might be
done by some master of decorative art, like Mr. William
Morris, and some great firm of type founders in tonjunction,
would they design and produce some new types for our
choicer printed books. — Fortnightly Review.

A Fishway for the Potomae River.

For the Potomac at Great Falls, in order to facilitate the
movements of shad, an appropriation of $50,000 has been
made by Congress, and the United States Fish Commis-
sioner, Professor Spencer F. Baird, invites suggestions as to
the construction of a proper fishway. * There are certain en-
gineering difficulties which would have to be overcome, due
to the rocky nature of the bed of the riverand ice accumu-
lations in winter. Mapsof theriver can be had of Professor
Baird, necessary for a thorough acquaintance with the con-

tour and grade found at the falls.
- . -—

TaE New York Belting and Packing Company, proba-
bly the most extensive manufacturers of rubber belting,
packing, and hose in the United States, have just removed
to their new building, No. 13 Park Row, New York. The
new quarters of the company have been fitted up with spe-
cial design for the business, and are most complete in every
respect. ‘They are located directly opposite the Post Office
and -Astor House.
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Sunday in New York City.

A recent number of the New York Tribune covtains an
interesting article, showing how Sunday is passed in the
great city of New York, with its population now number-
ing a million and a quarter of people. :

The church- membership is given at nearly one half the
population, or 600,000 members, of which 500,000 are by
estimate credited to the Roman @atholics, but of this there
is no actual enrollment; there are 100,000 enrolled members
among the Protestant churches. The Catholics have 190
churches, the Protestants, 310, total 500 churches. The
Protestants have 365 Sunday schools, and 119,000 scholars
attend. Catholic Sunday schools not given.

As to Sunday amusements in summer, about 75,000 per-
sons leave the city for excursions intp the country and the
sea shores. The Germans, of whom there are about 250,000
in the city, visit the beer gardens in large numbers. Cen-
tral Park receives 100,000 visitors on Sunday. Only one or
two libraries are open on this day, at which the attendance
is about 2,000. As for drunkenness and other crimes, there
is a trifling let up on Sunday; the average number of daily
arrests is 193; the average for Sunday is 182. Monday, 227;
On Sunday evenings there are a few concert halls and beer
song places open, visited, in the aggregate, by about ten
thousand persons.

—_————— 4 —
Twenty=four o’Clock. .

The Railway Reporter says that the Cleveland, Akron,
and Columbus Railroad Company have recently issued a
new time card, based on jthe twenty-four hours system—
that of numbering the hours of the day from one to twenty-
four, instead of making two divisions of twelve hours each
designated or distinguished as Ante Meridian and Post
Meridian—A. M. and P. M. At present still another desig-
nation is used, that of M. when 12 midday is to be distin-
guished from 12 P. M. The Reporter says that this company
is the first to employ this continuous system; but in reality
the method is a very old one, coeval with the history of
clocks, and is still in use in some parts e southeastern
Europe. The Reporter adds, that ‘“the day begins at mid-
night, as under the common system, but there is no possi-
bility of confusion between forenoon and afternoon hours.
The great advantage of this scheme in a railroad time table
will be seen at once: 7 A. M. and 7 P. M. are frequent&g
misprinted or misunderstood, while no one will confoun
7 oclock with 19 o’clock. Any watch or clock can be
adapted to the system by simply putting the extension of
the hours in a circle just inside of those already on the face.
The exterior numbers will then be consulted up to 12 o’clock
(noon), and the interior ones for the remainder of the day.

B o B
Fuchsias,

Fuchsias like a rich soil, freely drained, consisting of
turfy loam, old, thoroughly decayed manure, or leaf-mould
in ahout equal portions, with a good sprinkling of charcoal
dust and sand, and, if at hand, a handful of bone-meal may
be added at the last shift. Should they be required to
bloom for a long time and continuously, they must be well
fed. They are often well grown under vines, the moist
atmosphere necessary for their proper development and the
partial shade of the vine foliage seeming to benefit them
materially; bear in mind, however, that where the vines are
closely trained and the foliage becomes dense, the shade
will be too much for the fuchsias.

— ettt P
New Postage Rates.

On and after October 1, 1883, letter postage will be uni-
form at two cents for letters to any part of the United
States. On and after July 1, 1883, mongy orders for $5 and
under may be obtained for three cents. The order will be
payable to bearer, and will be good for three months from
date of issue; after that time the holder can get par value
only by applying to the department ai Washington. On
the same date the rate of money orders on all sums will be
changed, and not exceeding $10 be procurable for eight
cents, and from that to $100, the rate increasing up to 45
cents, “

—_ -t —

LuMiNosITY OF THE MAGNETIC FIELD.—Professor W. F.
Barrett, of Dublin, has been making some interesting ex-
periments to test the correctness of the discovery claimed to
bave been made by the late Baron von Reichenbach, viz.,
that a peculiar luminous effect, resembling a faint electric
discharge in rarefied air, emanated from the poles of a mag-
net, and was rendered visible in a perfectly darkened room.
These new experiments confirm those of Reichenbach.

————— O

W. E. SAWYER the well known electrical inventor and
writer, died at his residence in Waverley Place, in this city,
on the 15th instant. Professor Sawyer’s name is familiar to
our readers, as it has on several occasions been presented in
our columns in connection with his inventions. He was a
tireless worker in the field of electric illumination, and de-
vised many novel things in thatline. )

NEW subscribers to the SCIENTIFIC AMERICAN and SCIEN-
TIFIC AMERICAN SUPPLEMENT, who may desire to have com-
plete volumes, can have the back numbers of either paper
sent to them to the commencement of the vear. Bound
volumes of the SCIENTIFIC AMERIGAN and SCIENTIFIO
AMERICAN SUPPLEMENT for 1882, may be had at this office,
or obtained through news agents.
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GOODRIDGE’S PLAN FOR THE ERECTION OF BARTHOLDI’S | pedestal about 148 feet in height. This construction renders | the several parts of the statue are put together by devices
STATUE, it assailable by the strong winds that sweep our bay. which it is not necessary for us now to describe. It
The question of the most desirable plan for the erection of | One of the plans proposed for this work, and one which |is lined with concrete or similar materials of fine
the Bartholdi Statue of Liberty in New York Harbor is one of -
considerable iutersst to engineers, and those who are in the e S, |
habit of working on engineetring structures. In size the -4 ins
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statue and its pedestal are beyond precedent, and as the | i ‘| 1 ; ,rf
statue is not only to he erected but maintained in position, _f' | o /
its enormous height together with its light weight render the N Ira—i ,/’
problem somewhat difficult. The statue is formed of rolled ' i f i
copper riveted together. It measures 150 feetin height, and i i' J I !
weighs less than eighty-six tons, and is to be placed upon a i ‘ :.
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7 7 has been made the subject of an application for a patent by ol I W = == | JL [
i % = John C. Goodridge, Jr, of this city, is illustrated by our I‘h_.:' |
i - — = engravings and may be thus [T Iﬁ |‘
) A r briefly described. | —H'l
— o AWy The foundations having been
":_-T____ 7 iz )_‘::"': 54:; ‘% built, a series of piers are built | Fig. 1.—MODE OF SETITING UP THE STATUE, CRANE,
—— ) '7;“ v~ upon it. These piers are incor- INTERIOR TUBE, AND BRACING.
)\J‘):— —==_ = Yy p (o ) porated into the structure as the
— e N / f‘—j) work progresses, and on them | quality, making it heavy at the base, and decreasing in thick-
T e N |Il the base of the statue is placed, | ness as it goes up. The intention ef this is to give the
) f \ Nﬁ and the statue is assembled. As
? / =

statue greater weight and increase its strength and stability.

Fig. 5—THE STATUE AND PEDESTAL NEARLY COMPLETE.

. Fig. 4—THE STATUE SET UP COMPLETE AND READY FOR ELEVATION.
GOODRIDGE’S PLAN FOR THE ERECTION OF THE STATUE OF LIBERTY AND ITS PEDESTAL IN NEW YORK HARBOR,
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When the statue is completed, a series of jacks (or mech-
anism of 4 similar character) are placed upon the founda-
tion between the piers upon which the statue now rests. By
working these jacks the statue is lifted bodily high enough
for a course of masonry to be builtupon the piers; the spaces
between the piers are then filled as high as the statue has
been lifted, the jacks replaced, and the process continued
until the statue reaches the required height.

If desirable the erection of the statue, and the building of
the foundation, may be proceeded with simultaneously.

In addition to this, if desirable, a number of tubes are
carried through the well hole or other apertures left in the
masonry, so that large jacks remaining stationary on the
foundation ‘can be made to lift the statue, the tubes to be in-
creased in length at the bottom as the work pro-
gresses.

Iron rods, passing up through the masonry and
through the pedestal, are so arranged as to gauge

“the height to which the statue shall be raised at each
lift, and to keep it permanently fastened to the
pedestal. These tubes or columns are attached, and
form a part of the interior bracing of the statue.

When the statue has reached its proper height,
these columns can be cut off from the bottom, leav-
ing them suspended from the base of the statue and
its interior bracing, thereby adding to its weight
und lowering its center of gravity.

In the engraving Fig. 4 shows the statue assem-
bled on its foundation ready to be lifted. Fig. 5
shows the statue during the process of erection.
Fig, 1, Fig. 2, and Fig. 8 will give an idea of the
details of this planto any one familiar with this
class of work. The engravings are intended to give
simply an idea of the construction and not the archi-
tectural design.

Thbe statue will be safe at all times during the pro-
gress of work, and may be left without danger dur-
ing the seasons in which it is not practicable to
carry on such work. There is another advantage, and one
which is of importance to the public generally—that is, the
statue by this method can be put up as soon as the founda-
tion is prepared, and by the same men who are now putting
it together. )

The difficulty of putting the statue together, some time
hence, by those not familiar with its construction, is appa-
rent. As the money is to be collected by subscription, some
time may elapse before it is all received; and by other
methods of erecting the statue it could not be put in posi-
tion until the pedestal is completed, while by this method
the statue can be erected at once with the funds now availa-
ble, and commence its mission of lighting the world, or at
least that portion of it visible from Bedloe’s Island.

DE LABASTIDE'S POCKET MITRAILLEUSE.

The “ pocket mitrailleuse” constructed by Mr. De La-
bastide, of Nice, is a weapon which, though of small size,
carries many cartridges; for the dimensions of an apparatus
carrying 12 cartridges and of 7millimeters caliber need not
exceed 6 centimeters in
width, 10 in length, and 214

groove on one side of the case, and its striking part is bent
at right angles and forms a head which carries two points
(Fig. 6). It is pulled into the position shown by the dotted
lines, PP’, by a large spring, G R (Fig. 3). In this position
the points will have traversed two holes in the breech, and
one of them will have struck the center of a cartridge, while
the other will have entered a small hollow, ¢, between two
of the barrels (Fig. 7). The barrels (same figure) are arranged
quincuncially, so that, after each ascent brought ahbout by
the motion of the hammer, they wiil present themselves suc-
cessively before the points in the order numbered.in the
figure, and that when the point to the right falls on a car-
tridge to the right, the point to the left will drop into the
hollow opposite it. The opposite effect is produced when

the point. to the left strikes the cartridge to the left.
A series of small pins, the same in number as the barrels,
is arranged on each side of the latter, and serves as a rack
for raising them bodily to a distance equigalent to the dis-
tance apart of two of the pins, at each recoil of the hammer.

In the center of the hammer rod there is a notch (Fig. 3),
in which is placed a triangular piece, ¢, which is movable
around the screw which holds it, and which a small spring,
7, tends to keep in the position shown by the dotted line, ¢'.
On examining the figure it will be readily seen that, when
the hammer is drawn back, this little piece, by passing un-
der one of the pins of the rack, will cause the system of
barrels to rise until the pin has lifted the small spring, 7,
which latter will at once fall back behind it so as to prevent
the barrels from dropping again. In this position the ham-
mer will be enabled to return to its first position without
moving the combination of barrels, these being held, as they
are, by the pin remaining over the little spring.

The mechanical part of the hammer just described faces
the interior of the case, and is shown externally in the figure

Fig. 10MANNER OF USING THE POCKET MITRAILLEUSE.

A spring, R (Fig. 4), abuts against the hammer rod, and
when this latter is pushed back, introduces itself into the
first notch, 1, which is the safety catch (Fig. 1), and alter-
ward fastens the central notch, 2, which is the catch of the
weapon (Fig. 4). Under these two circumstances the ham-
mer will be held very firmly, although the spring, G R,
tends the while to pull it back.

To the trigger, G (Fig. 5), there is fixed another spring,
R/, very nearly like the former, but provided with a tail
piece whose point, when the trigger is pushed in, passes be-
tween the spring, R, and a projection under the trigger
guard, and abuts against the latter, until the two springs,
R R/, leave their catch (Fig. 3). Then the large spring acts
with all its power, and percussion is effected. The firing
having taken place, a spiral spring, b, draws back
the trigger as seen in Fig. 1. If the trigger acts di-
rectly upon the hammer, its spring catches in the
last notch, 3, carries it along, and, reachingthe end
of its travel, frees itself therefrom, as has just been
said.

In the lower part of the apparatus there is a rod,
B (Fig. 8), which is designed for disengaging the
barrels.

If it be desired to use rim fire cartridgesinstead of
central fire ®unes, a hammer which is made in a
single piece must be employed. In such a case it
will be possible to place the barrels much nearer
each other, since there will be no longer any need of
leaving vacant spaces between them to receive the
points.

As may be seen, this weapon operates like the
most improved revolvers. It may be fired either
i by drawing back the hammer by means of its head,

or by pressing with the forefinger on the trigger.—
La Nature.

Underground and Submarine Wires.
Our London contemporary Nature has an article
on the above subject in whith it says wires are almost invari-
ably carried underground through towns. Copper wire insu-
lated with gutta-percha, incased in iron pipes, is the material
used. There are 12,000 miles of underground wire in the
United Kingdom. There is a great outcry for more under-
ground work in England, owing to the destruction to open
lines by gales and snowstorms; but underground telegraphbs,
wire for wire, cost at present about four times as much as
overground lines, and their capacity for the conveyance of
messages is only one-fourth; so that overground are, commer-
cially, sixteen times better than underground wires. Tolay
the whole of the Post Office system undergound would mean
an expenditure of about £20,000,000. Hence there is no de-
sire to put wires under ground except in towns. Besides,
snowstorms are few and far between, and their effects are
much exaggerated. Of the numerous materials and com-
pounds that have been used for insulating purposes, gutta-
percha remains the oldest and the best for underground pur-
poses. It, like all other materials used for telegrapbhy, has
been improved vastly through the searching power that the

current gives the engineer.
The past ten years have

in thickness. The weapon

partakes of the form of a Fig.1

small bound book, and occu-

seen the globe covered with a
network of cables. Subma-

rine telegraphs have become

pies no more space than a
cigarette case. The absence
of a butt and other project-
ing parts, which are so much
in the way in ordinary pocket
weapons, renders this terrible % §
apparatus essentially porta-

a solid property. They are
laid with facility and recov-
ered with certainty, even in

the deepest oceans. Thanks
to such expeditions as that
of H. M. S. Challenger, the

ble, as well as convenient to

handle.

floor of the ocean is becom-
ing more familiar than the

surface of many continents.

The annexed, figures repre-

sent a six-shooter type which

has served in experiments;
but, as the number of car-
tridges carried in no wise

modifies the system, the fig-
ures will answer to allow of a

description being understood.

Fig. 1 gives a geueral view of
the mitrailleuse, which is a

sort of oblong case, open at
the top and bottom, of slight

depth, and into which slide
like a drawer the ten barrels

(Fig. 2) that are hidden in
Fig. 1 by a morocco, cover.

Tq one of the extremities of

this case there is affixed a 4
piece of wood forming a pom-
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There at present 80,000 miles
of cable at work,and £30,-
000,000 have been embarked
in their establishment. A
fleet of twenty nine ships is
employed in laying, watch-
ing, and repairing the cables.
The Atlantic is spanned by
nine cables in working order.
The type of cable used has
been but very little varied
from that first made and laid
between Dover and Calais;
but the character of the ma-
terials, the quality of the
copper and the gutta-percha,
the breaking strain of the
homogeneous iron wire,
which has reached ninety

mel. Above is seen ‘the
hammer. At the lower part
of the other extremity there is
a circular aperture, and, at the upper part, a projecting
channel through which the balls pass freely. The piece
interposed between these two parts is the trigger.

To use the weapon, it is held in the hand with the wooden
part resting in the palm, while the middle finger is passed
through the circular aperture. In this position the appa-
ratus is held very tirmly and the forefinger is left free to
manipulate the trigger. The hammer, PP (Fig. 8), which
occupies the whole length of the apparatus, slides in a

Figs.

1 to 9—DE LABASTIDE'S POCKET MITRAILLEUSE.

only, so that it may be more readily understood. The com-
bination of barrels is provided with two racks, and oper-
ates just as well with one as with the other. If, after firing

only a few shots, it be desired to put the weapon in the |:

pocket, the barrels are withdrawn the rest of the way from
their sheath by a backward and forward motion of the ham-
mer, and are then reversed and put back into the case, so
that the cartridges that were at the bottom are now at the
top.
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tons to the square inch, and
the machinery for laying
have received such great ad-
vances that the last cable laid across the Atlantic, by the
Telegraph Construction and Maintenance Company, was
done in twelve days without a hitch or stoppage.
i g

THE Journal de Pharmacte says that a mucilage com-
posed as follows will unite wood, porcelain, or glass:
eight and a half ounces of gum arabic in strong solution,
twenty grains of solution of alumina dissolved in two-thirds
of an ounce of water.
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THE NEW YORK AND BROOKLYN BRIDGE.

The practical completion of the grandest piece of bridge
engineering the world has yet seen necessarily attracts at-
tention, not only in the immediate vicinity of the work, but
throughout the civilized world; not only from curious sight
seers, but from those who labor for the advancementof their
fellows and rejoice in the success of a stupendous undertak-
ing. In maany respects this bridge has been an innovation,
not only because of its vast proportions, but because of the
materials entering into its construction. From time to time
during the past thirteen years we have described and illus-
trated the main parts of the bridge at the time of their being
finished, yet we do not think it amiss at the present time to
summarize as briefly as possible the dominant features of
this triumph of the science of engineering.

On the 16th of April, 1867, the Legislature of New York
passed an act incorporating the New York Bridge Company,
for the purpose of building a bridge over the East River
between the cities of New York and Brooklyn. On the?23d
of the following May, John A. Roebling was appointed
chief engineer, and toward the close of the same year made
bhis report, discussing at some length the three routes and
the practicability of building suspended bridges of long
span. The charter fixed the Brooklyn terminus at the junc-
tion of Main and Fulton Streets, but#llowed the New York
terminus to be at or below Chatham Square, but not south of
the junction of Chatham and Nassau Streets. Copsidering
the value of the property to be condemned, the grades, the
difference in the cost, and the fact that City Hall Park would
remain the center of travel for many years, it was thought
best to build on the Park line. During the summer of 1869,
a detailed survey of the route was made, and the Brooklyn
tower located. It waswhile engaged in this work that Mr.
Roebling met with a most serious-accident. His right foot
was crushed by the shock of a ferry boat against the fender
rack of spring piles on which he was standing. Lockjaw
set in, and after sixteen days of extreme suffering terminated
in his death. In August of the same year his son Washing-
ton A. Roebling was appointed chief engineer.

The plan of the bridge was approved by the Secretary of
War, and under date of June 21, 1869, the Chief of Engi-
neers wrote to the company stating that under no condi-
tions must the center of the span be less than 135 feet above
mean high water; no portion of the tower foundations above
the river bed must project beyond the pier lines; and no
guys must ever be attached to the main span which will be
below the bottom chords of the bridge.

An act was passed June 5, 1874, changing thename to that
of the New York and Brooklyn Bridge, and making it a
public work to be constructed by the two cities, Brooklyn
paying two-thirds of the cost and New York one-third.

Taken as a whole the bridge consists of the approaches,
»ne at each terminus; station buildings at the ‘extreme ends;
an anchorage, at the end of each approach, to which the
four cables are fastened; two towers, over which the cables
pass. To the cables are secured ropes on which hang six
systems of longitudinal trusses, connected transversely by
floor beams, dividing the width of the bridge into two road-
ways, two carways, and one promenade.

Work-was commenced on the foundation of the Brooklyn
tower on January 8, 1870. Borings, made previously,
showed gneiss rock at a depth of 96 feet below high water,
above which were layers of hardpan and trap bowlders em-
bedded in clay and sand. This was considered compact
enoughb to form a satisfactory foundation without going
more than 45 or 50 feet below the surface of the water.
Timber immersed in salt water is, practically, imperishable,
and if placed below the bottom of the river will be out of
reach of sea worms. It was therefore decided, in order to
secure a bed of uniform character, to build a solid timber
foundation having strength sufficient to act as a beam, aud
weight to insure even settling. The magnitude and import-
ance of this feature in the great work becomes apparent
when it is known that it would be called upon to sustain a
dead weight of some eighty thousand tons.

The caisson was an immense box having a roof and sides
but no bottom, so that when it was placed over the site and
sunk, the water would not rise in the interior beyond the
edges, thus forming an air chamber in which the men were
free to work. The caisson was 102 feet wide, 168 feet long,
the height of the air chamber being 915 feet. A section
through the sides formed a V, the inner slope of which had

an angle of 45 degrees, and the outside of all the walls:

had a batter of 1 in 10. The, walls sloped down toan
edge, or shoe, formed by a semicircular casting, protected
by boiler plate extending 8 feet up the sides. The timbers
forming the V wereheld together by drift and screw bolts,
and secured to the roof by angle irons and common tim-
bers. The roof, upou which the tower was to rest, con-
sisted of fifteen courses of Georgia pine timbers 12 inches
square, alternate courses heing laid in the same direction,
and the pieces bolted both horizontally and vertically. To
make the caisson air tight the seams were thoroughly calked,
and in addition a vast sheet of tin was inserted between
the fourth and ffth courses and down the four sides. There
were shafts cut through the roof of the caisson for the
passage of the laborers and to take outthe excavated ma-
terial and admit supplies. There were two water shafts
made of boiler plate three-eighths of an inch thick,
and having a rectangular section 7 feet by 614 feet. These
shafts were open both above and below, and the lower
cnd extended below the edge of the shoe for 21 -inches.
Through these shafts descended dredges which grappled and
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raised any substance placed beneath the opening. There were
two airshafts, 814 feet in diameter, having an air-lock at each
upper end, for.the useof the men. The supply shafts were
cylindrical, 21 inches in diameter and furnished with two
doors, one above and onebelow. To admit material the lower
door was closed, and the tube filled with the desired objects,
after which the upper door was closed. The valve to the
equalizing pipe was then opened, and as soon as the air pres-
sure 1n the tube was equal to that in the chamber the lower
door was opened, when the material fell into the chamber.
All the doors to the airlocks, as well as those to the shafts,
fitted closely and swung into the chamber having the greater
air pressure.. Five massive frames, or walls, divided the air
chamber of the caisson into six compartments. . When this
great box had been finishgd, it was launched and towed to
its future resting place.

During the building of the caisson the site of the founda-
tion had been cleared, and a rectangular space a little larger
than the caisson, and baving a depth of water sufficient to
float it, had been prepared. On May 1, 1870, the caisson
was towed down, and on the following day was warped into
position. . The tower proper was now commenced on the top
of this caisson, but it was not until three courses of ‘masonry
had been laid that the caisson was weighted sufficiently to
rest firmly on the bottom and resist the action of the tides. Six
air compressors had been placed on the surface for the purpose
of supplying air to the air chamber of the caisson. The pres-
surein this chamber was kept equal to the hydrostatic head,
differences in the materials passed through making slight
deviations from this rule necessary. The work of excavating
was carried on from the chamber, all obstructions being re-
moved from under the shoes and frames. At the same time
the masonry was being laid on top with the aid of boom der-
ricks and engines. "'When bowlders were encountered too
large for easy handling, they were pulled out of the way by
hydraulic jacks, then drilled and blasted. The blast pro-
duced no ill effects on the men, although some trouble was
anticipatéd owing to the dense atmosplere.’

Gradually but surely the caisson sank toward its final
resting place, while the tower grew above it. At the end of
five months 20,000 yards of earth had been removed. As
the caisson proceeded downward the disproportion between
the load above and the buoyancy became more and more,
and to support this overweight additional shores were intro-
duced, which rested upon a block and wedges and supported
a cap placed against the roof. When the caisson had
reached within three feet of its journey’s end, 72 brick piers
were built having bases averaging 20 square feet. These
had strength enough to uphold the whole mass’ if the air
pressure should from any cause be xemoved. When' the
caisson had reached a depth of 4414 feect below mean high
tide, the operation of filling the entire air chamber with con-
crete was begun. The concrete consisted of one part of
Rosendale cement, two of sand, and three of small sized
gravel. The total quantity required, including the brick
piers, was about 4,000 yards. 4

The danger from fire in an atmosphere of compressed air is
very great, and the difficulty of quickly subduing it makes
every known precaution necessary. At a pressure of 25
pounds to the square inch, the flame of a candle will return
after having been blown out. On December 2, a fire was
discovered in the caisson after it had Leen going some hours
and attained considerable headway. Streams of water,
steam, and carbonic acid were successively tried, but availed
nothing. After struggling unsuccessfully for some timethe
caisson was flooded, and left so for two and a half days.

When the air was again admitted and the water expelled,
about 200 borings were made in the roof to ascertain the ex-
tent of the fire. Vertically it was confined to the third,
fourth, and fifth courses of timber, but laterally it extended
to points 50 feet apart. Holes were made in the roof, the char-
coalscraped from every burned stick, and the holes filled with
cement. In order to prevent any settling at this point, a pier
of square blocks of trap rock was built directly under the
space burned. Cleaning and filling the burned section occu-
pied 18 carpenters, working day aund night, two months, be-
sides common labor.

The Brooklyn caisson, completed, contained 250 tons of
iron and 111,000 cubic feet of timber.

The New York tower is located in a direct line from the
Brooklyn one, perpendicular to the stream, and at a distance
of 1,59514 feet. Borings on the site did not encounter rock be-
fore reaching a depth of from 77to 92 feet below high water,
and as extensive beds of quicksand rested on therock, it was
necessary to go to it for a firm foundation. As this caisson
would ultimately be subjected to a much greater pressure than
theone upon the other side, the dimensions were made 102 by
172 feet. The roof was 22 feet thick, surmounted by a cof-

fer dam reaching to high water mark, thus increasing the,

buoyancy, and lessening the pressure on the frames during
sinking. The air chamber was 914 feet high, and divided
into six compartments. The interior of the chamber was
lined with boiler iron, riveted together and calked. This
lining made the chamber airtight and guarded against fire.
Twe sets of double air locks were built into the roof of the
caisson, each being 614 feet in diameter by 8 feet in height.
There were four supply shafts, two of which were 24 inches
in diameter and two 21 inches. The caisson was sunk to a
depth of 78 feet in a manner very similar to that pursued on
the other side, but owing to the natureof the material passed
through, sand pumps were introduced, which utilized the air
pressure in the chamber to force the sapd out through tubes.

The air chamber was filled as in the other case, except that

© 1883 SCIENTIFIC AMERICAN, INC

[May 26, 1883.

the brick piers were deemed superfluous owing tothe greater
strength. The New York caisson contained 180 tons of
bolts, 200 tons of iron work, and 118,000 cubic feet of timber.

The tower is not a solid mass of masonry, but consists of
three buttressed shafts, joined together up to the roadway by
four connecting walls. In the Brooklyn tower the course
next the caisson is 17 feet thick; the thickness diminishes by
offsets until at high water it is but 1014 feet. This forms two
well holes, which are filled with concrete below water line,
butleft open up to the roadway. "Spaces werealso left from
2 feet above the arches to within 414 feet of the top of the
tower.

In one of the wide shaftsis a small vertical opening 2 feet
5 inches by 8 feet, connecting with one of these small spaces.
By means of a trap and iron ladder access can always be
had to the roof. Above the roadway the tower consists of
three columns having an oblong section, and united at the
top by arches having a span of 393 inches, The points of
the arches are 114} feet above the roadway. The arches are
pointed and are formed by the intersection of two arcs of
circles having a radius of 48} feet.

In order.to guard against any possible change of form,

‘heavy irons were inserted in the masonry and rods placed

across the span. 'The masonry of the towers below water is.:
largely limestong, except the facing of the two upper courses,

which is granite. The backing ahove high water to the
roadway is mostly granite, and all the remainder of the work
is granite. To raise the stones from the yard at the foot of
the tower to the work, engines driving drums were used.

About the drums was wound a rope which passed over a
pulley on the top of the completed course of the tower. A,
lewis having been put in the stone to be raised, it was at-
tached fo the rope and hoisted to the top. Here a car run-
ning on rails projecting over the edge was run under, and the
stone lowered on it. Having reached the tower, the derricks
carried it to-its destination. Upon the upper portion of the
work balance derricks were used instead of the boom der-
ricks.

The vertical dimensions of the towers are as follows:

Height of roadway above mean high tide, 1191 feet;
beight of springing of arches above high tide, 198 feet;
height of springing of arches above roadway, 791 feet;
height of ridge of roof stone, 27114 feet. The height of the
ridge of roof stone of the Brooklyn tower above bottom of
foundation is 316 feet. In the New York tower the height
of ridge of roof is 34915 feet. A balustrade around the
towers will increase the height to 276 feet above tide.

The following are some of the horizontal measurements:
At the top of the caisson the Brooklyn tower is 151 by 49.
feet, and. the New York tower -is 157 by 7% feet; at high
water the Brooklyn tower s 57 by 141 feet, and the other
59 by 141 feet. At these points the towers have a solid sec-
tion. At the base of the three shafts, or roadway, the
Brooklyn tower is 45 by 131 feet; at the épringing of the
arches, 4214 by 12814 feet; at the base of the upper cornice
it is 40 by 126 feet. The openings in the towers are 3334
feet wide. Above high water the New York tower differs
from the other by an increase of 8 feet in thickness in the
direction of the axis of the bridge. The total weight of the
Brooklyn tower, masonry and timber, is 93,079 tons. The
greatest pressure at any point in the tower masonry will be
at the base of the central shaft above roadway; this will be
about 2€ tons to the square foot, or 361 pounds per square
inch.

At a distance of 930 feet from each tower is an anchorage

 designed merely to resist the pull of the cables which pass

over the towers. These rest on- timber foundations, the
spaces between the sticks being filled with concrete. The
‘masonry of the Brooklyn anchorage is 4 feet above tide,
while the other is at high tide level. The Brooklyn foun-
dation is 1191 by 132 feet; New York foundation, 1193 by
1388 feet. The masonry is similar. The work is solid with
the exception of two openings, or tunnels, in the river side,
which are arched by semicircular arches of 23 feet span,
springing at from 62 to 66 feet above tide. The anchorages
are about 90 feet high above tide level. They are built of
limestone and granite. The Brooklyn anchorage contains
27,113 cubic yards of masonry; the New York, 28,803
cubic yards. )
In the end of each anchorage furthest from the towers are
four anchor-plates.(one for each end of each cable), which
are held down by the dead weight of masonry piled upon
them, and to which the cables are attached. The anchor-
plates in the Brooklyn anchorage are placed 8 feet above
tide, and those in New York 6 feet. These plates are cast-
iron, 214 feet thick at the center, and measure 1615 by 1714
feet on the surface. In form they much resemble an enor-
mous wheel, having a massive hub and 16 spokes but no
rim. Each plate weighs about 28 tons. The cables enter
the corner of the anchorage diagonally opposite the plates,
and after traversing a short distance horizontally, make a
curve of about 90 degrees to the plates. The wires compos-
ing the cable do not come much beyond the corner of the
tower, the connection between them and the plates being
made by anchor bars. “These bars start in double sets from
each plate, one curving over the other, and are vertical for
a distance of about 25 feet, when they curve about 90 degrees
on a circle having a radius of 4914 feet. They then extend
to within 25 feet of the front of the masonry, where they
meet the cable wires. The bars have an average length of
1214 feet; the first three sets have a section of 7 by 3 inches,
the pext three 8 by 8, the next three 9 by 3inches; the tenth
set is double in number, and each 134:by 9 inches section.
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Piercing the center of the anchor-plates are two parallel sets
of apertures, each set containing 9 holes. A bar is passed
through each hole, and a bolt, or key, run through the eyes,
or holes, which are in the end of each bar. These bolts
bear firmly against the under side of the anchor-plate, and
serve to distribute the strain to every part of the plate.
The next series of bars are attached to these by a bolt 5 feet
in length and 5 inches in diameter. In this manner the
succeeding bars are united, forming a chain having very
long links connected to each other by bolts passing through
the eyes. These bolts vary in size from 5 to 7 inches in
diameter, according to the strain to be placed upon them.
At each kiruckle of the chains a large piece of granite was
placed with a heavy cast-iron plate inscrted as a bearing for
the heads of the links. The bars in the last link are in-
creased in number to 38, and are arranged in four courses,
one above the other. The wires of the cable are divided
into 19 strands, and each strand is fastened around a grooved
eye-piece so as to form a loop.

The total dead weight in the anchorage is about 1,000, 000
pounds, and the weight on the anchor plates is about two
and one-half times the force exerted by the cables against it,

It now becomes recessary to get a rope from one anchor-
age to the other passing over the two towers. To do this
a reel containing the first ropes was placed in a frame erected
on a scow, moored in front of the Brooklyn tower. Theend
of the rope was then hoisted over the tower and drawn down
on the other side into the yard. Here it was fastened to'a
rope leading to an engine on the anchorage. Carefully it
was hauled over, men being on the intervening buildings to
protect them from injury:. -The scow with the reel was then
towed across the river to the New York tower, where the
other end was carried over the towerand down into the yard
to the enginé which had been used to hoist stone. Men
were now stationed on the tower to watch the craft in the
river, and when an open space with no boats near was -ob-
tained, word was given the engineer, who started up. Grad-
ually but surely the rope was drawn over the tower; leav-
ing the water, it rapidly rose until the ‘desired deflection of
80 feet was reached. .

A second rope was taken over in the same manner. After
having been fastened to the top of the tower, the ends of
the twd ropes were hauled over the buildings to the New
York anehorage. The ends of these ropes were spliced to-
gether around the driving and guiding wheels placed on the
New York anchorage, thus forming an endless rope moving
toand fro. In this way the first path across the East River
was placed in position. Thistraveler was made-of galvanized
steel wire, three-quarters of an inch in diameter. Shortly
after another traveler was erected alongside of this one, the
ropes being carried over by the éne already up. The first
rope was taken over August 4, 1876, and eleven days after
Mr. B. F. Farrington, master mechanic of the bridgé, passed
over the span, seated in a boatswain’s chair. After this
there were suspended a ‘ carrier” rope 134 inches in dia-
meter, and designed to bear the weight of the heavier ropes
while being carried over; three cradle ropes 214 inches in dia-
meter for supporting the cradles; two foot bridge cables;
one auxiliary: rope; two storm ropes attached to the foot
bridge, and to each of the towers below the roadway, in
order to prevent the wind from lifting the foot bridge; two
ropes for band rails for the bridge.

The cradles, ten in number, were nearly 48 feet long,
placed perpendicular to the axis of the bridge, and arranged
so that the strands of the main cables would be within easy
reach of the men. The foot bridge was made of oak slats 3
by 134 inches, laid two inches apart, and fastened to longi-
tudinal strips which were secured to the ropes.

All the work we have heretofore described was erected for
the purpose of holding in position 6,800,000 pounds of steel
cable wire. These wires are made of hardened, tempered,
and galvanized steel, size No. 8, full, Birmingham gauge: A
length of fourteen feet weighs exactly one pound. Each
wire has-a breaking strepgth of not less than 3,400 pounds,
which is equal to 160,000 pounds per square inch of solid
section. As the cables were to be suspended in a salt atmo-
sphere, galvapizing was deemed the only sure safeguard
against corrosion, and this was done at a temperature that
did not affect the temper of the wire. Every known pre-
vention was taken to have the wires conform to the standard
as set forth in the specifications, and every lot was critically
examined by inspectors appointed by the bridge, and pieces
cut from the delivered rolis were being constantly tested by
engineers. The cable making machinery was located’on the
Brooklyn anchorage. Each traveler ran around a driving
wheel 11 feet in diameter on an upright wrought-iron shaft,
and by three guiding wheels. On the New York anchorage
the traveler ran around two 4 foot wheels placed on a sliding
frame, so that the slack in the rope could be taken up.
These wheels were made of oak.

Placed in the wire shed on the Brooklyn anchorage were
32 drums having a diameter of 8 feet, face of 16 inches, and
a depth of rim of 6 inches. These were to act as reels for
the cable wire, and their working capacity was about 50,000
lineal feet. The first operation in actual cable making was
that of adjusting four wires to be used as guides in obtaining
the exact deflection of the balance. This was done by select-
ing four wires of uniform size and weight, and by adjusting
them by referring to a tangent line for the land spans whose
position had been calculated, and to a level line tangent to
the lowest point of the curve for the center span. Allow-
ances were made for the temperature prevailing at the time.
A wire was fastened. to the shoes in the anchorage, and then

passed around a sheave which was attached - to one rope of
the traveler by iron arms from its axle. .

The sheave carrying the bight then started on its journey
to the other side, the speed of the traveler averaging 514
feet per second, and as the wire ran out at twice the rate, 11
feet of wire were placed per second. On reaching the New
York side ‘the bight was passed around the shoe, when the
sheave returned empty. The adjusting of the wire was
commenced at-the Brooklyn side.
the wire as it passed over the Brooklyn tower, and it was
hauled until the men stationed in the cradles previously men-
tioned signaled that it -was up to the proper elevation, when
it was held in that position on the tower. A tackle was then
fastened to that part passing over the New York tower, and
the river span- was raised until pronounced all right. A
similar operation was repeated between the tower and anchor-
age on the New York side, and the slack was taken around
the shoe. The whole programme was again- gone through
with with-the other wire, but in a cofitrary dire¢tion.

A strand consisted of 278 wires, and the first or lower one
was finished and attacked to the bars July 14, 1877. -‘To keep
the strands apart and prevent chafing, they were seized
throughout their length at every 24 feet and wrapped by
about 5turns of No. 14 annealed wire. .
first strands showed that no difficulty would be experienced
in obtaining a larger wite; and therefore it was increased’ tio
No. 7instead of No. 8." This gave 11 feet to the pound instead
of 14, After 12 strands had been finished, the central 7
(which formed the core of the cable) were brought together
and bound at intervals. The last-wire in the cables wasrun
over October 5, 1878, and the-19 strands of the four cables
were in place.

At a distance of 2114 feet from the anchor bars heavy
clamps were put on the cables to draw them to a cylindrical
form. This was made necessary, as the anchor bars spread
soas to cover a space 5 feet square. The final work of
wrapping the cables was now begun. The wrapping wire
was No. 10, charcoal iron wire, drawn hard and galvanized.
The wrapping wire was put on with a machine, and was very
tightly drawn. The binding wires on the core were cut and
clamps screwed on the cable in advance of the wrapping. As
the work progressed, the whole was saturateg with linseed
oil. :

As the bundles of cable wire came in comparatively short
lengths, joining was frequently necessary. The coupling
was made of Bessemer steel wire 0 281 of an inch in dia-
meter and 1} inch long. - This was drilled, and a right and
left screw cut in each end respectively. Reverse threads
being cut upon the ends of the wire, the coupling was
screwed up. After hawing been galvanized, the joint was
equal in strength tothe wire. The cables are 153 inches
in diameter, and each one contains 3, 515 miles ‘of wire,
wrapped by 243 miles of wire. .

Passing over the towers alongside of the cables are a
number of stays of steel wire rope. These stays are attached
to the trusses carrying the floor system, and reach to a dis-
tanice of ahout 400 feet from the towers, and at intervals of
15 feet. They are designed- to sustain a portion of the load
and to prevent vertical vibrations.

As the cables pass over the towers they rest in sadd]es,
the object of which is to furnish a bearing with easy verti-
cal curves. In plan they are rectangular, 13 feet long by
43, feet wide, and have an extreme height of 414 feet, and
a thickness of 4 inches. Oné cable passes over the center of
each through a groove 1914 wide and 17} inches deep at
the center. There are two smaller grooves on each side of
the large one, in which four of the long stays are situated.
Wherever there is a possibility of chafing the wire, the ends
and edges are rounded.

To reduce the weight and secure uriformity in thickness,
17 openings were made beneath the grooves. Longitudinal
edges are extended 1 inch below the under surface of the
saddle to make bearings for iron rollers to be described
shortly. The inner faces of these edges are true, and the
under surface is planed so as to bear a straight edge in any
direction.

The saddle-plates rest in seats prepared in the masonry
and form absolutely true beds, on which the rollers travel.
They are 16} feet long and 1434 inches high, theoutside ones
8 feet wide at the center and 614 feet at the ends; the inner
ones being 614 feet wide at the center. The central portion
is 414 inches thick, and the sides 814 -inches. The central
channel is planed perfectly true, and the edges that form
bearings for the rollers are also planed true.

Each saddle weighs about 25,000 pounds, and each saddle-
plate about 11,000 pounds.

Between the saddle and saddle-plate are steel rollers,
along which the saddle is free to move. By this means the
cables are free to move backward and forward, and not

|only to accommodate themselves to any unequal loading

that might occur during construction, but also to adapt
themselves to changes caused by alterations of temperature
and load after completion. All liability to wear while
moving was thus obviated. oo

The floor system of the bridge consists of six longitudi-
nal trusses, connected by floor-beams, the whole suspended
from the cables by suspender ropes. Between the towers
and on each side of them, with the exception of a short dis-
tance from each anchorage, the floorg are below the cables.
The suspender ropes are made of twisted steel galvanized
wire, and are from 134 to 134 mches in diameter. They are
capable of sustaining about five ‘times the load they will
ever be called upon to bear, or about 50 tons, They are
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-feet wide, and will be used by passenger cars.

attached to the cables by wroughtiron straps, % of an inch
thick and 5 inches wide. The straps were placed on the
cables when they were wound. The backs were heatéd in
forges until they could be opened so as to admit the cable,
when the-two ends were drawn together, a thin plate of iron
having been previously inserted between the cable and hot
iron to prevent burning. The under side of the strap termi-
nates in two lugs, %of an inch thick, through which passes an
iron serew-bolt 134 inches in diameter, holding'the wrought-
iron closed socket on the upper end of the suspender rope.
On the lower end of the rope is fastened a cast-iron socket
having a hole in each end through whieh pass two stirrup-
rods to hold the floor beam. These rods have long screw
threads by which the beam can be raised or lowered.

As the floor system of the bridge is in a continuous line
with the surfaces of the anchorages, and the cables leave the
anchorages a few feet below, the floors rest on the cables
until the latter rise above the grade. The beams are laid on
posts varying in height to suit the distances, and braced by
plate brackets. The lower end of the post is bolted to the
upper half of a strap encircling the cable, The total num:
ber of suspender ropes is 1,520, and the number of posts.
280.

The floor-beams were made in ha]f lengths, and when
riveted at the center m#de a continuous beam the width of
the bridge, 86-feet from end to end. They are 32 inches
deep, 934 inches wide, and weigh 4 tons. - Each one has two
top and two bottom chords braced together, so as to form a
triangular lattice girder. The chords are of steel channel
bars. They are suspended 714 feet between centers and an
aced between each pair, restinggon truss chordi
so that the planking will be supported at every 334 feet.
The floor-beams were hoisted to the floor: of the arches in
the towers and then attached by ropes to their respective
suspender ropes, when they were swung off, raised to the
proper height, and the stirrup bolts inserted. Those imme-
diately adjacent to the towers were placed first, and a track
laid as fast as the work progressed, upon which the more
remote ones were run out. The number of double floor-
beams is 450. ‘ ’

The six longitudinal trusses which divide the bridge into
five passage ways have the following heights, measured from
the top of the floor-beams: The two outside ones, 7% feet,
the ‘four intervening ones, 15 feet 714 inches between the
floor and bottom of the top races. Across the central
opening is a system of light beams supporting the foot way;
this foot way is 12 feet above the floor-beams. The outside
divisions are 1834 feet wide in the clear, covered with plank
flooring, and designed for vehicles. - The next two are 122
The central
opening—the foot path—is 15 feet- 7 inches wide, and the
elevation of the walk permits an unobstructed view of the
surrounding country. As'the foot passenger approachesthe
tower he ascends five or six steps, and to avoid the central
shaft passes through the arches on a flooring laid on the
beams over the car tracks. The cars and vehicle ways go
through the arches side by side.

To prevent horizontal vibrations and resist the force of
the wind, there are wind braces placed  beneath the floor-
beams. These braces are large wire ropes, and are anchored
at the four facing corners of -the towers to eye-bolts set in
the masonry. From the corners to which they are attached
they passed diagonally across the floor-beams to the oppo-
site side of the bridge, where they are secured. - The longest
ones reach about one-third way across. Similar braces are
placed on the land spans. As a further precaution, and par-
ticularly to secure stability in the center of the span, where
the braces are of little effect, the outside cables are dlawn
in a short distance toward the center.

To allow for expansion and contraction of the long trusses,
expansion joints ‘are inserted between the towers and an-
chorage and in the main span.

The total weight of the suspended superstructure, includ-
ing cables, trusses, suspenders, braces, timber flooring, steel
rails, etc., is 14,680 tons; and the transitory load is estimat-
ed at 3,100 tons, making the total weight of the bridge 17,-
780 tons.

‘We have now finished the bridge flom anchorage to an-
chorage, and shall devote the remainder of our space to cor-
sidering the approaches, stations, cars, moving cars, and
financial statements. '

The approach on the Brooklyn side is 900 feet long on the
center line, and commences at street grade at Sands Street,
rising 285 feet per 100 to the rear of the anchorage, where
it is 60 feet above ground. - It is crossed by several streets,
and has one curve at about 200 feet from Sands Street. Itis
100 feet wide throughout. All the streets are crossed by box
or plate girders. The New York approach is 1,546 feet
long, commencing at grade at Chatham Street, and Tising
325 feet per 100 to the rear of the anchorage, where it is 68

‘feet above ground. It is 100 feet wide for about 500 feet of

the distance, and 85 feet for the remainder. At Franklin
Square is an opening measuring 210 feet on one side and 170
on the other, which is spanned by a truss bridge. The other
streets are crossed by semicircular stone arches. The ap-
proaches are a series of arches resting on heavy piers with
fronts entirely of granite. The cornice over the arches has
a dentil course below, surmounted by a heavy projecting
coping course. The coruice is surmounted by an ornamental
granite parapet, 4 feet high. The arches in. the approaches
will be fitted up for warehouses, and in order to sustain
great weight the'floor beams will be of steel and wrought
iron,
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Both the station i)uildings are constructed of iron. The via-
duct to accommodate passengers at the Brooklyn end is about
600 feet long. Beginning at Sands Street it is 56 feet wide
(the two passage ways Yor vehicles are at either side of the
building) for 205 feet, of which 185 feet isroofed and in-
closed on the sides. This forms a building, the ground floor
of which is used by foot passengers, with the exception of a
waiting room, 60 by 18 feet, on the left as
we enter. The next floor is at a height of
about 20 feet above Sands Street, and con-
tains three lines of rails in the central space
and two capacious passenger platforms, one
at each side, and raised 2} feet above the
rails. These platforms extend to some dis-
tance beyond the end of the building. The
sides of the building from the main floor
to the eaves of the roof are of ornamental
cast-iron work and glass. The lantern
framing is over the center of nearly the
whole length of the building, and is 14
feet wide by 8 feet high. The car passen-
gers enter the waiting room below, pass
up wide stairs to the platform, and enter
cars on the right track. - Incoming passen-
gers get off on the other side. »

The New York station is 260 feet long

by 52} feet wide; the height to peak of
small roof at rear end is 5214 feet, at front
end 61 feet. The general arrangement is
very similar to that of the other station.
- The twenty-four cars are like those now
in use on the elevated roads of this city.
They are 44 feet between couplings, 915
feet wide from out to out, and will com-
fortably seat 48 passengers. In the middle
of the car the seats are placed crosswise,
leaving an aisle between; near the door-
ways they are placed along the sides.

The cars are moved by being attached to
an endless rope operated by powerful en-
gines situated beneath the Brooklyn ap-
proach. This steel wire rope, 114 inches
in diameter, passes over the bridge in the
middle of the right railway track, and
returns along the other. It is supported
throughout its length on 490 pulleys, placed 2214 feet apart.
Motion is communicated to the rope by winding it three times
around a pair of grooved driving drums, placed facing each
other. These drums are made of cast iron, 12 feet in diame-
ter, and have faces 2714 inches and 26 inches across respec-
tively. )

The drums are revolved by means of a friction drum
placed between them, and being 5 feet in diameter and 3114
inches across the face. This drum is mounted upon a shaft
of hammered wrought iron 12 inches in diame-
ter, and at each end of the shaft is a crank to
which the engines are attached. By means of
a clutch at each end of the shaft the engines
can be worked alone or together. The engines
have a variable cut-off, 48 inches stroke, 26
inches diameter of cylinders, and will work
safely with 100 pounds of steam. The boiler
house contains 4 boilers, and is placed in a
separate building located to the right of the
approach. From the driving drums the rope
passes upward and over a grooved sheave 10
feet in diameter, and a loop is then passed
around another sheave of the same size,
mounted on a heavily loaded car moving on
a steeply inclined plane, thus serving as a
balance weight to draw the rope tightly. The
returning part of the rope goes under a third
sheave, then up over a summit sheave placed
between the rails, and then out on the pulleys.
The switching of the cars on this side is done
by dummy engines.

Just before the New York station proper is
reached, the rope is passed down over a sum-
mit sheave around return sheaves to the other
track, up over another summit sheave and
back to the Brooklyn side. Before leaving
the New York side the rope passes over and
then under two sheaves placed near together,
thereby giving them motions in contrary di-
rectiong. On the shafts of these sheaves are
small grooved friction drums, which can be
pressed by a lever against either sheave ac-
cording to the direction of the revolution
desired. Wound about these two drums is an
auxiliary rope leading into the station. After
the car has discharged its passengers, it is
attached to this auxiliary rope, which takes
it to the upper end of the station. ~The grade
of the road is such that upon being released
the car descends by gravity toits station at the
otherplatform,where it meets the endless rope over the bridge.

The engineers are not prepared to make public the plan
of the clutching device by which the cars will ‘be attached
to the rope. From end to end the bridge is lighted by arc
electric lights, the dynamos and engines being under the
Brooklyn approach. ‘

On the 81st of last March the financial condition of the
bridge was, briefly stated, as follows:

Scientific dmerican.

Cash received from New York .......ccccivennnes $4,871,900 00
L K *% Brooklyn. .......cecieeiuiinnnnn 9,423,602 73

Ll Ll ‘¢ rests interest, gale of material,
[ R 5000000800 600d 391,463 03
Ol vevneeeen eee eevi s eoeiee uneenenn .. $14,687,057 66
There is still due from the city of New York........ 216,666 66
And from Brooklyn........coeevee ceiininn ceennn 5 433,333 34
Total cost of Bridge.....coeo coevesns PP, $15,337,057 66

Fig. 1.—MACHINE FOR BRANDING CORKS AND STOPPERS.

Some of the principal items of cost up to March 1, were:

Engineering, salaries, etC.ooe.vviieis vivniiiiannn. $498,963 68
Office @XPENBES ...... .eceveer eeeine cveeenn aene 167,446 41
Timber and lumber. ....... ver  sene tessen. .ee.e 469,081 23
CONSEIUCHON ..o iiviveeressban.nnns . 8,128,969 46
Laboz..... il K O p 2,416,151 83
Machinery and Tools........ . s 161,015 56
Land, damages, and_buildings........ 3,780.988 94
LiMeSTONE. ..t ov.v vevvveaties van cerenenerane sans 668,041 37
Cast steel cable Wire... ..... ceveve.ceis eveneenens 623,733 16
GIANItCaeesaeenanenreannenn ounn JRTRF U U S 8% 2,120,004 93

Fig. 2—MACHINE FOR BRANDING CORKS AND STOPPERS.

The names of the engineers who planned and so success-
fully executed this work are:
JoHN A. RoEBLING.
WiniiaMm A. RoEBLING.
C. C. MARTIN. W. H. PAINE.
F. CoLLINGWOQOD. G. W. McNuLty.
S. R. ProBasco. W. HILDENBRAND.
E. F. FARRINGTON.
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MACHINE FOR BRANDING CORKS AND STOPPERS.

A number of machines for marking corks with hot irons
have already been invented, but as a rule these machines
have been designed to mark the cork only on its circumfer-
ence. The machine which we describe below was invented

by M. Chenet, and constructed by M. Leclére, of Paris,
France.

It differs from the machines which bave been in
use heretofore in that by one process it
marks both the circumference and one of
the ends of the cork. The machine Che-
net is represented in elevation in the en-
gravings given.

The corks are thrown loosely in the -re-
ceiver, A, at the bottom of which is ar-
ranged an inclined duct, through which
the corks are pushed one by one under
the action of a wheel provided for the
purpose, and constructed with two rows of
bent teeth similar to those on a ratchet
wheel. This wheel is connected with the
crank, C, from which it receives its power
by a sprocket wheel connected by an end-
less chain and by two miter wheels, :

Each cork as it leaves the duct is guided
by a screw and placed in a horizontal posi-
tion by means of a suitable stop, against
which it is brought in contact. At this
instant the stop falls and the cork receives

. at its end the imprint of the brand, U,
being held during this operation by the
vise, F, which is attached to a lever that
falls on the cork the same instant that the
stop is withdrawn.

‘When this is accomplished the mark is
pushed back by a spring, and the stop, as
well as the lever, resume their original
position. The cork thus branded on one
end is now seized by the wheel with the
serrated or grooved felly, L, which is re-
presented in the drawings as raised and
out of the way. The shaft, 1 2, which
carries this wheel, -being mounted upon’
the two levers, 1 4, 2 8, and united' by the
stirrup, B, may be given any position re-
quired by revolving it around the axis

of the crank wheel, C. This arrangement is made with a

view of rendering the wheel movable vertically when placed

upon the cork, so that it may receive under the felly
corks of a different size. The wheel, L, rests, as we have
said, upon the cork already marked upon one end, and be-
ing put in motion by the crank wheel, moves the cork
forward and rolls it to the point of discharge from the ma-
chine. ‘Furthermore, the cork in being rolled along, passes
over a key, which is not shown in the drawing, and which
actuates on the one hand the screw, H, and
on the other a marker. The cork then passes
over a second brand, K, which acts upon the
circumference of the cork; and finally it
passes over a key which terminates in an in-

clined plane, after which the cork falls into a

basket and the operation is completed. The

same machine, with a few modifications in
the details, could be used to mark corks upon
both ends.

Rendering Cement Airproof,

A method of rendering cement impervious
to air has been successfully practiced by. Herr
C. Pascher. This experimentalist claims to
have found that the only way to render ce-
ment unalterable by atmospheric influences
is by the application of a cold solution of 1
part of sulpbate of iren in 8 parts of water.
The articles to be protected should be left to
soak in the solution for twenty-four hours,
when they take a greenish black tint from
the hydrated protoxide of iron. The ab-
sorbed solution is decomposed in the interior
of the cement, which is increased in weight
10 per cent. All the pores of the mass are
thus stopped by the hydrate; and as this
compound is not attacked by air, the cement
itself becomes impervious. Cement facings
may be washed down with several coats of
the solution. - When dry, the cement may be
covered with a wash of ocher, or by a solu-
tion of sulphate of alumina. If a greenish
white face is desired, the surface may be first
washed with a solution of chrome alum, and
then with soapsuds. Either of these coats
may be painted or colored in distemper. It
has been observed that when oil colors are
laid upon bare cement they easily peel or
scale off; but this inconvenience may be
avoidéd by washing the cement thoroughly
with soapsuds, and when perfectly dry rubbing with a
brush or linen cloth until the surface shines. Afterward
the oil colors may be applied in the usual way.

—_— <

A BRASS cannon, 6 feet long, has been found by an agr-
culturist, while plowing, at Coorum, near Soopa, in the
Bhimthudy talooka. This cannon, it is said, was manufac-
tured by Michael Burgerbays, and is dated 1640.
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THE POUCHED GOPHER.

The pouched gopher, pocket gopher, or pouched rat (Geo-
mys bursartus, Rich.) of the Northwestern States is a small
rodent ten to twelve inches long, including the tail. Its
color is reddish-brown above, paler beneath, with a plumb-
ous tinge along the vertebral region. This little animal
is remarkable for its large head, which is almost as thick as
its body, for its large incisors, which project from its mouth,
and for its cheek pouches, which are very large, which ex-
tend as far back as the shoulders, and are lined with short
hair. These pouches are capable of distention, and are used
mainly or wholly to convey food into the burrows, to be
stored up or eaten at leisure.” The animal’s paws, which
are short, terminate in strong and sharp claws.

The gopher leads a subterranean life, digging burrows in
which it remains most of the time. Outside of these exca-
vations are usually seen, here and there, heaps of earth
similar to those made by the mole, but which are usually
closer together and arranged in a zigzag manner.

From the observations of those who have examined these
subterranean galleries made by the gopher, it appears that
they first run longitudinally and then meet in one center in
common, where they end in several circular galleries, in the
midst of which is situated the principal chamber, this being
usually at a depth of from three to five feet beneath the sur-
face of the earth. This chamber is capacious, and is lined
with soft grass. This is the covert and nest of the animal;
in which it remains asleep during a great part of the winter.
These little animals scarcely ever
leave their retreat except in sum-
mer, and then only in fine weather,
when they go out to gather food,
as well as material to line their
dwellings. Their motions #bove
ground are heavy and awkward,
and, when they chance to turn over
on their back, they have difficulty
in regaining their feet. Under
ground they move with greater .
facility, and they burrow as quick-
ly as the mole.

These rodents cause great havoc
in planted grounds, since they gnaw
off all the roots that come in their
way. They have been known to
ravage whole fields of tuberous
plants. Many attempts have been
made to keep gophers in captivity,
but they almost always succeed in
gnawing through their cages and
escaping. Audubon had one which,
having got into one of his boots,
found it more convenient to gnaw
through the toe and get out in that
way than to turn about and make
its exit through the leg, where it
had entered.

Firing Torpedoes by Steam.

Some interesting trials lately took
place at Westminster with a sec-
ond-class torpedo boat recently built
for the English Government by
Messrs. Yarrow & Co., in order to
illustrate the new system of steam
impulse introduced by them. The
arrangement consists in building
two troughs inclined at an angle of
five degrees in the bow of the boat,
which are provided with suitable
guides for carrying the Whitebead
torpedo. Aft of these troughs or
guides are two long steel steam cyl-
inders, 6 inches in diameter and 7
feet stroke, the piston rods of which
press against the ends of the torpe-
does. Upon steam being admitted into these cylinders, the
torpedoes are instautly forced out with considerable velocity,
the speed being estimated at about fifteen miles an hour. If,
therefore, the impulse is given when the boat is going twenty
miles an hour, the total speed of the torpedo upon entering
the water is clearly thirty-five miles an hour. The arrange-
ment is exceedingly simple and under the entire control of
the steersman,

B —

Hydraulic Silica.

If a solution of potassium or sodium silicate (water glass)
is decomposed by an acid, gelatinous silicic acid separates.
If this be dried at a red heat, and the operation repeated un-
til the alkaline saltsareentirely removed, a pure silicic oxide
(silica) is obtained that is insoluble in acids. Landrin says

" it is the source of the real hardening of hydraulic mortar.

In certain cases the aluminate of lime is a help to the set-
ting of the cement, somewhat as gypsum would be, for, not-
withstanding its slow solubility, it renders the combination
of the hydraulic substances easier at the first immersion and
prevents the rapid entrance of water into the mass of the
mortar, which is favorable to the slow and gradual union of

* the lime with the hydraulic silica. It is a fact, for instance,
that the lime from Theil, which contains none of the alumi-
nate, cannot be used for hydraulic constructions in the ocean
because it crumbles before it sets, while it has proved very
valuable for use in the Mediterranean Sea.— Compt. Rend.

Scientific dmevican,

NATURAL HISTORY NOTES.

The Largest American Trees.—The largest specimen of
wood that has thus far been received by the Central Park
Museum is a section of the white ash, which is forty-six
inches in diameter and eighty-two years old. The next
largest is a section of the Platanus occidentalis—a tree known
in various sections of the country as sycamore, buttonwood,
plane, etc. This section is forty-two inches in diameter and
only one hundred and seventy-one years of age.

Vegetable Parasitism in Fishes appears, from recent ob-
servations made by Messrs. Olivier and Richet, to be so con-
stant that it may be regarded as normal. These gentlemen
examined about 150 fishes taken in the Channeland the
Mediterranean, and in all of them they found in the peritoneal
liquid, in the lymph, in the blood, and so'in all the tissues,
microbes more or less numerous, having all the characters
of land microbes and being capable of similar reproduction.
These organisms were mostly the bacterium called Bacilius.
The authors cultivated these microbes successfully. They
also repeatedly made an experiment which consisted in put-
ting a whole fish or part of it-in paraffine melted at120° or
140°, After solidification, the paraffine was coated with
several layers of collodion and Canada balsam. The tissues
thus guarded from atmospheric germs all showed, after a
few weeks, an extreme development of microbes which
were nof those of putrefaction. The authors propose to in-

vestigate the mode of penetration of these parasites and their
influence on the vital functions,

Stamens of Heteranthera.—Fritz Muller communicates to
Nature some interesting facts with regard to plants which
have differently colored anthers orpollen in the same flower,
or stamens of different length. Thus in Heteranthera reni-
Jormas insects visit the short stamens with yellow - anthers
while fertilization is effected by the longer stamen with
pale blue pollen. He suggests that the green color of the
anthers of the longer stamens of the mid-styled and shorter
styled flowers of Lythrum salicaria may protect them
against the attacks of pollen-eating insects. In a species of
Cassia he has noticed that the humble-bees which visit it
gather the pollen of the four intermediate stamens, the
three upper ones being pollenless, while the three lower
ones, which are very long and curved, deposit their pollen
on the backs of the insects, whence it is taken by the simi-
larly curved and elongated style.

The Colors of Feathers.—At the close of a valuable paper
in the Proceedings of the Zoological Society of London, on
the colors of feathers, Dr. H. Gadow sums up his conclu-
sions as follows: We have to distinguish between several
categories of colors in feathers: 1. Objective chemical colors,
directly produced by pigment. To these belong black,
brown, red, orange, and yellow. 2 Objective structural colors.
The feathers may contain no pigment at all, and the color
be produced solely by special structural arrangement of the
feather substance, for instance, white, and  frequently
yellow; the latter, if the surface is composed of very fine
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and narrow longitudinal ridges. Or the feather contains a
yellow to brownish -black pigment, and the color actually
observed, as green, blue, and véolet, is prcduced by a specially
produced and particularly constructed transparent layer be-
tween the pigment and the surface of non-changing colors,
blue and wiolet are always structurally objective. Green
seems to be only in a few cases the result of yellow pigment
combined with blue surface structure. In most cases it
seems to be not a mixture of two colors, but due to yellow
pigment light being broken into green. A green pigment
seems to be very exceptional. 8, Colors which change and
which entirely depend on the position of the light and eye.
They are produced by a transparent sheath, which acts like
a prism. Any changing color represented in the solar spec-
trum may be thus produced in feathers.—American Na-
turalist.

The Regulative Action of Birds upon Insect Oscillations.—
The question, ““Do birds sometimes vary their diet so far as
to neglect their more usual food, and take extraordinary
numbers of those species of insects which, for any reason,
become superabundant for a time?” is answered by Pro-
fessor Forbes (Bull., I1l. State Laboratory) in a very concly-
sive manner. He selected an orchard which had been for
some years badly infested by canker worms; shot a consid-
able number of birds: therein for two successive years (54
birds of 24 species the first year, and 92 birds of 31 species
the second year), representing nearly all the kinds seen in
the orchard; made full notes of the relative abundance of
‘the species; examined carefully the
contents of the stomachs obtained,
with reference not only to the pre-
sence of canker worms, but of all
other insects as well; and tabulated
the results. The summaries on these
tables are brought into comparison
with those derived from birds of
the same species shot in ordinary
situations during the same month.
Thirty-six species of birds were
taken in the infested orchard; 72 per
cent of the species, and 60 per cent
of the specimens, had eaten canker
worms; 35 per cent of all the food
eaten by all the birds was canker
worms. The comparisons made be-
tween the food of these birds and
that of birds shot in other situations
show that the large proportion of
the food which the canker worms
constituted in one case was com-
pensated by a general diminution of
the ratios of all the other kinds of
food, and not by a neglect of one .
or two alone. Hence the birds, in
checking the increase of the canker
worm, were not tending to allow
an undue increase of any other spe-
cies of insect.—Science.

‘The Rose Polytechnic Institute,

Chauncey Rose, a rich bachelor
of Terre Haute, Ind., who died a
few years ago, provided in his will
for a grand school of technology in
that city. A splendid edifice and
complete workshops were built some
time ago, and on March 7 the school
was formally opened with a class
of twenty-five students selected by
competitive examination from forty-
five applicants. Charles O. Thomp-
son, eminent in his profession, from
‘Worcester, Mass., is president. The
press reportrof the State remarks:
*¢ This event is one of the most im-
portant in the history of education
in this State, the institution being the first of the kind estab-
lished in the West. The institution, in addition to the build-
ings and property, has, according to the Minnesota Trade
Journal, an endowment fund of near $500,000, left to it by
its founder at_the time of his death in 1878.”

A fair notion of a few of the leading ideas of this new
Western enterprise may be obtained from the following ex-
tracts from President Thompson’s opening address:

‘“The Almighty makes superintendents and leaders of
men—no school can, But the training required for a super-
intendent must be that of his subordinates. All the best ex-
perience of the world sanctions this rule. A superintendent
who has not had the training of the shop is as useless as
Achilles without his weapons; he may seem and assume to
direct and to lead, but he does not. On the other hand, the
man who attempts to lead without nataral leadership is as
useless as the weapons without Achilles.”

—_— .t r—

BARON HAUSSMANN explains the distress of the Parisian
cabinetmakers and carpenters as due to the vast importa-
tion of ready-made deal furniture, rafters, window frames,
lattice blinds, etc., from Norway and Sweden. It is much
cheaper to get them made there and transport them to
France than to manufacture them in Paris, where wages
are very high and the purchasing power of money low.
This importation is new. It began after the last universal
exhibition, when the building trade was in full activity.
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RECENT INVENTIONS.
Railroad Switch.

This invention consists of a switch lever contrivance and
apparatus attached to the locomotive for enabling the switch
to be shifted by the locomotive or not, at the will of the en-
gineer, the shifting apparatus being contrived to be set by
steam for shift-
ing the switch
to right or left.
The switch is
self-locking, and -
is so arranged
that when open
the switch rails
can be shifted
by the wheels.
so as to pass it
in one direction,
after which the
rails will be
shifted back by
a spring ar-
rangement in e
the switch bar,
so contrived for ‘Fig. 2.
enabling the train coming upon the main line and wanting
to back off over the switch to change the switch before pass- |
ing it, so that after passing the switch it will be set for back-
ing off on the branch. The engineer has by this contrivance
full command of the switch, whichever way his train may
be moving and whichever way the switch may be, whether
open or closed, afid, at the same time, the switch can be
shifted by hand, if required. Fig. 1 is a plan view of the
switch. Fig. 2 shows the steam switch operating mechanism.
This ingenious device has been patented by Mr. Albert T.
Fay, 715 Fourth St., S. E., Minneapolis, Miun.

New Telephone.
The cut below shows one of the Bennett Telephone Com-
pany’s instruments complete. For a private line telephone
they are excellent, using no battery. A mag-
neto ‘bell generates all the electricity neces-
sary for signaling. This company sells the
instruments outright instead of renting them.
Business men will find them very convenient
in connecting the various departments of a
store, factory, or outbuildings. Three to
seven instruments may be connected in a
line, or by means of their key board any
one instrument may be rung. Right angles
may be put in the line without the least detrimental effect.
The instrument has a patent earphone attachment, and, as
we are informed, the telephone is covered by six United
States patents. The general office and factory is at Indian-
apolis, Ind.

Bosom Stretcher and Ironing Board.

The engraving shows a very simple and practical device
for stretching the bosoms of shirts and holding them taut
while being ironed. The invention consists in an ironing
board combined with a frame having rubber strips project-
ing from. its inner
edges; this frame
is passed over the
board to bhold the
shirt. The iron-
ing board is pro-
vided on its sides
and ends with cor-
rugations to pre-
vent the edges of
the rubber strips of the frame from slipping. By means of
this device it is claimed a child can iron a shirt bosom as
well as the most experienced person. There is nothing
about this stretcher to’tear or injure a shirt. It gives the
bosom the proper shape, and is very easily used. This use-
ful invention has been patented by Mr. A. C. Gibson, 377
Fifth Avenue, Chicago, Il

Cable Stopper.

The engraving shows an 1mproved cable stopper recently
patented by Mr. John B Lynch, of Leadville, Colo. A
frame having an opening at the center is closed by a door
secured upon a shaft at one end of the frame. The upper
part of the door is formed of a
piece secured to the shaft, and
hinged to the lower piece, the
latter having its free end pro-
vided with a slot through
which the chain passes. The
slot is made narrow at its inner
end, with parallel sides, and
broadly flaring atits outer end,
withits edges beveled on the
upper side. The frame is pro-
vided with vertical guides on
each side of the doorpiece, by
which the movement of the
lower part is confined to a di-
rect line and great strength is
given to the piece. The shaft
is provided with suitable bearings at one end of the frame,
and is connected to a lever by which power may be applied

iclamp hook is attached to

of a vessel, and-is further strengthened by stay rods which
are to extend to the deck. When the door is shut down it
engages the chain, and when it is opened by means of the
lever it releases the chain.

Hood for Vehicle Tops.
This is a-hood to be attached to the front of the tops of
| vehicles for preventing rain or snow from driving over the
top of the apron. The hood is formed of a frame, which is
covered with oil cioth or leather, as may be desired. The
frame is formed of two bows which are pivoted to each
other at or near the ends, and are of such size that one bow
can fold within the other bow, as shown. Both bows are
provided at the middle with a suitable joint to permit of
folding the bows. Bracing straps are attached to both bows
to prevent the outer bow
from swinging down too far,
and to relieve the covering
from the strain. If the cover
is made of very strong mate-
rial, the brace bands can of
course be dispensed with. A

each end of the larger bow
and provided with a binding
screw for securing it to the
fixed front bow of a carriage
top. When the hood is not
to be used, the clamping
screws are loosened, the hood
is removed, the bows are folded, as shown in Fig. 2, and
then can be conveniently stored in or undeér the seat. This
invention has beeu patented by Mr. Chaxles T. Shreve, of
Haddenfield, N. J.

The Force of Nitro=glycerine.

Mr. G. M. Roberts, manager of the Nobel’s Explosives
Company, London, writes as follows to the London Zimes :

Nitro-glycerine and dynamite do not, when exploded, ex-
ert-such a force as is popularly believed. * To speak precisely,
the power developed by the explosion.of a ton of dynamite
is equal to 45,675 tons raised one foot, or 45,675 foot tons.
Onpe ton of nitro-glycerine similarly exploded will exert a
power of 64,452 foot tons, and one ton of blasting gelatine,
similarly exploded, 71,050 foot tons. These figures, although
large, are not enormous, and need not excite terror. Seventy-
one thousand tons of ordinary building stone, if arranged in
the form of a cube, would measure only 90 feet on the side,
and if it were possible to concentrate the whole force of a
ton of blasting gelatine at the moment of explosion on such
a mass, the only effect - would be to lift it to the height of a
foot. 'The foregoing. figures are derived from experiments
made at Ardeer with an instrument which gives accurate re-
sults in measuring the force of explosives. The power ex-
erted by an explosion on surrounding objects is in the inverse
ratio of the cube of the distance from the point of explosion.
Thus, at 100 feet from the exact point of an explosion the
power is only the cube of.g}5 or gy part of what
it is at a distance of only one foot frofa that point; or, in
other words, if the power at one foot from the spot be rep-
resented by 1,000,000, at the distance of 100 feet it will be
but 1. It is thus seen that the effects are intensely local,
but comparatively trifling at even short distances.

If a ton of dynamite or nitro-glycerine were exploded in a
London street, the effects would be felt severely in the im-
mediate neighborhood oniy of the explosion, and beyond
that they would be confined to the mere breakage of win-
dows. Indeed, it would be impossible by a single explosion,
however large, to do damage to any considerable extent be-
yond the immediate neighborhood in which the explosion
took place. On one occasion 1 happened to witness the ex-
plosion of over a ton of nitro-glycerine from a distance of
only 60 yards. The nitro-glycerine was about 10 feet be-
neath the level of the ground, which was of sand and cov-
ered with water. Beyond the breakage of windows and the
bursting of a few doors in the surrounding buildings there
was no damage done. A little sand was thrown over me,
but I received no personal injury.

Vague statements have been from time to time promul-
gated Lo induce the belief that there are stronger explosives
than nitro-glycerine and nitro-glycerine preparations, and
that the wretched men who have been guilty of the late
attempts on public buildings, etc., are in possession of more
powerful explosives than any known to chemists. The pub.
lic may rest assured that such is not the case. Nitro-glyce-
rine and its preparations form the strongest explosives yet
known. The strongest of these is the material known as
blasting gelatine. It consists of nitro-glycerine combined
with a cerfain proportion of nitrated cotton. It is much
more_difficult to prepare than either nitro-glycerine or dyna-
mite, and cannot be made by unskilled persons. If the
power of dynamite be represented by 1,000, that of nitro
glycerine will be 1,411, aud of blasting gelatine, 1,555.

The 114 cwt. of nitro-glycerine seized by the police the
other day would, if exploded, exert a force of only 4,833
| foot-tons, and if converted into dynamite it would represent
'a force of only 4,567 foot tons. The conversion of nitro-
glycerine into' dynamite reducesthe power of the former, but
renders it more easy and safe to handle anduse. The power
given above is comparatively insignificant, and as it is the
maztmum effect that could be produced under the most fa-
vorable circumstances on the very spot of explosion, it never

to operate the door: The frame is to be bolted to the bow

could be obfuined in practice. It is therefore absurd to say,
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as was said the other day in a London paper, that the explo-
sion of such a quantity of nitro-glycerine would blow-up the
whole of London. In fact, the explosion could scarcely be
heard over London, and the damage done by it would be
strictly local.

Ihave often, by way of experiment, exploded a pound of
dynamite suspended from the end of a fishing rod by a string
about 6 feet long, holding the rod in my hand the while.
As there was no solid matter to project I'received no injury,
and the end of the fishing rod was not even scratched.
About 3 feet of the string at the end of the rod was always
left uninjured.

It will be seen from the foregoing that the scoundrels who
attempt to destroy public buildings are powerless todo much
harm by their operations. They cannot by any means at
their disposal lay a whole city in ruins—not even a street.
They may injure special buildings, but that is the most they
can do.

Gelatine Plates Treated with Eosine,

At the last meeting of the Photograpbic Society of France
were presented, in the names of MM. Clayton and Tailfer,
two photographs of the same piece of material striped with
deep' blue, light ; yellow, orange, and violet. The ordinary
photographic impression of such a stuff would give the effect
of the blue being paler than the light yellow, and violet
lighter than the orange. One of these two prints, from-an
ordinary gelatino-bromide plate, gives this effect. The other
photograph, from a specially prepared plate, gives the true
relative luminosity of the colors; that is to say, the yellow,
a hue moreluminous and lighter in tone to the eye than deep
blue, is rendered by a tone conforming to this effect. 1t is
the same with the orange and deep violet. The reagent em-
ployed by MM. Clayton and Tailfer to modify the nature of
the sensitive film is eosine, a substance already indicated

—

-with this intent in 1876, in the Photographic News, by Major

Waterhouse. M. Sarrault has actually used it on collodion
plates; but the inventors named above, in applying it to
gelatine plates, have had recourse to ammonia as a solvent
for the eosime. To the emulsion one per cent of this solution
is added, and afterward proceed in the usual way. With
plates already coated, the solution must be mixed with alco-
hol, and the liquid spread over the surface of the plate and
afterward washed in water. It is to be hopedthatthe plates
will come into general use, ds the important result obtained
gives a truer reproduction of the relative luminosity of vari-
ous colors. The error will thus be avoided, in our present
sensitive films, of treating light yellow, red, and green as if
of 'durker tone than in reality. The reproduction of pictures
will gain-much by this, and polychromatic applteativis-of
photography will be also coﬂylderab]y improved.

P
i

Floors Weakened by Gas Pipes.

A short article in the Building and Engineering Times, on
the subject of weakened floors, deals very intelligently with
the harm that may be done in this direction by careless gas'
fitters. It is common enough, in cases where a pipe has to
be led under flooring and across joists to serve a pendant,
for the pipe to. be taken straight across the center of the
room, and the joists notched about an inch deep all the way.
‘Workmen who do this never reflect on the harm they are
doing to the floor, nci do they know that a notch cut out of
the top of a joist will seriously weaken it. This at once
becomes evident when it is known that the strength of a joist,
which is a rectangular beam, is proportional to the depth
squared. If, therefore, a groove 1 inch deep is cut across a
7 inch deal, the reduction of strength is not only one-seventh,
but a great deal more, in the proportion of 36 to 49, or a loss
of rather more than one-quarter of the original strength of
the beam. This somewhat startling result is due to the self-
evident fact that the upper part of the joist is required to be
solid, in order to resist compression, just as much as the
lower portion must be capable of bearing tension; and to
cut a notch in the top of it is equivalent to removing the
substance along the whole length of the joist to the full
depth of the groove. This observation only applies to cases
where the notch is cut out of the center of the span, which
is the commoner practice. There is much less objection to
cutting joists close to the end, and thus allowing the pipe
to be laid round the room to a point where it can be run to
the center between two joists. Or, if this course cannot be
followed, the pipe may be safely passed through a hole
bored in the middle of the joists. If this is not feasible, the
indispensable notch may be cut right down to the middle of
the joist, and the pipe thuslaid across the neutral line; the
space above being afterward filled with a tight wedge which
will safely transmit the compressive stress.

Suez Canal Tolls.

One of our English contemporaries, alluding to the fact
that the present Suez Canal brings in dues to the amount of
about £10,000 per day, thinks there is not much doubt but
thata second canal would pay well, and that shipowners
would only be too glad te have two passages through the
Isthmus; for to say nothing of the gain of time owing to
their being less traffic through each, the two canals would
compete with each other, and the mutual reaction would, as
in the case of two railways to the same place, make the
rates go down. No nation has a tithe of the interest Eng-
land has in the undertaking, and he hopes our commercial
magnates will not so long delay in obtaining the necessary
concession as to enable some other nation o step in and bear
it off before them.,
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ENGINEERING INVENTIONS.

A car brake, which can be adjusted so that
it will be applied automatically by the bumping to-
gether of the cars, is the subject of a recent patent
granted to Mr. J. B. O’Donnell, of Hazleton, Pa. The
drawhead is eperated by alever so arranged as to be
acted upon by the drawhead.

Mr. H. M. Neff, of Denver, Colo., has re-
cently secured a patent on improvements in-sleeping
cars,in which the berths and seats can be folded very
compactly, so as to occupy but very little space when
not in use, and by his simple arrangements the berths
may be prepared and taken down mach more rapidly
than in most sleeping cars now in use.

A car brake to utilize the momentum of
the cars to apply the brakes has recently been patented
by Mr. C. A. Millener, of Deseronto, Ontario, Canada.
The construction of this brake is exceedingly simple,
and is so arranged that either the engineer or a brake-
man in the caboose of freight trains can release or apply
the brake at will.

Mr. G. M. Bedinger, Jr., of Erlanger, Ky.,
has patented an electric signaling apparatus for railway
drains, the object of which is to provide for telegraph-
ing between trains, or from a central station to. any
train on the line, so that all the frains may be under the
control of one person at the central station, lessening
the danger of irregularity in the movement of the trains
and consequently preventing accidents.

Mr. Daniel Spangler, of Hanford, Cal., has
received a patent for improvements in channeling rivers
and navigable streams. ‘I'he object of the invention is
torestrict toa given course the channels, whereby not
only submerged land may be reclaimed, but a fixed
channmel is available for navigable purposes, and the de-
struction of property consequent upon inundations is
avoided.

A very simple and inexpensive car coup-
ling is the subject of a patent granted to Mr. W. D.
Sandwich, of Montgomery, Ala. "This consists of a
rotary head provided with a coupling pin, and formed
with a series of notches for locking the head. The
rotary head is turned automatically upon its pivot for
coupling by the entrance of the link into the drawhead.
The rotating head is held in coupled position by means
of a pawl, which drops into one of the series of notches
in the head, according to the relative height of the
cars,

el § P ——
MECHANICAL INVENTIONS,

Mr. John Lynch, of Alleghany City, Pa.,
has recently patented an improvement in*furnaces for
assaying and refining metals, the special novelty of
which consists in the mode adopted for supporting, ad-
justing, and handling the cupel.

‘Mr. E. P. H. Capron, of Hudson, N. Y., has
patented a ¥imple and ingenious friction clutch, the ob-
ject of which is to facilitate the locking of pulleys and
wheels upon their shafts and the releaging of them, and
to prevent the shafts from being cut ol worn by the
clutches. N

Mcr. F. H. Gross;-of Deer Isle, Me., has pa-
tented an automatic sash holder to- be jointed or at-
tacbed in a swinging manner to the sash and bear
against'the window frame, to automatically hold the
sash in any position to which it may be raised or low-
ered.

A patent for improvements in cutter heads
and knives of rotary planers has recently been granted
to Mr. A. V. Cross, of Williamsport, Pa. 'The knives
aremade with opposile cutting edges, ¢o that when
worn too much on one edge they can be reversed, thus
utilizing the knife to its fullest extent.

A labor saving bhand drilling machine of
simple and convenient construction has recently been
patented by Mr. Jacob Cherney, of Denver, Colo. '[his
drill isadjustable for boring either horizontal or vertical
holes by bringing into play a lever attachment,easily ena-
bling one man to accomplish the whole work of hand
drilling without the assistance of a helper.

Animproved method of uniting the ends of
driving belts has been patented by Mr, Carl Eibee, of
Brooklyn, N. Y., which consists in joining tHe two ends
of the belt by means of several pairs of screw clamped
metal plates, each pair being on either side of the belt
and held together by screws which extend through both
clamps, securing the belt between them.

Mr. W. F. Martin, of Dannemora, N. Y.,
has patented a labor saving machine for beating up
napped hats or removing the cotton which in the pro-
cess of manufacturing is mixed with the fur. By the
aid of reciprocating beaters and a moving bed this re-
sult is accomplished to the great saving of hand labor,
which is the usual way of finishing.

An apple mill, simple in form, cheap in
construction, at the same time well calculated for effi-
ciency and durability, has recently been patented by
Mr. J. P, Patterson, of Dunmore, W. Va. 'The entire
mill is made of wood, not only on account of economy,
but also that no metal shall come in contact with the
juice which frequently causes injurious results.

A combined can, pump, and measure for |

providing retail dealers a more economical and safer
apparatus for dealing out liquids than at present in use
has recently been patented by Mr. B. F. Myers, of
Hunnewell, Ky. The invention consists of a can contain-
ing a float and a measuring scale. Theliquid is forced
from the barrel by aid of a pump through the measur-
ing vessel.

Mr. Arthur Felber, of Nyack, N. Y., has
recently received letters patent for improverents on
his patent issued November 14, 1882, for a stop motion
for button hole sewing machines, whereby he has so
simplified the construction that a single operator can
run four machines at the same time. By an ingenious
automatic stop mechanism, the machine stops itself
when each button hole is finished.

A fire escape has been recently patented by
Mr. H. D. Eastman, of Minneapolis, Minn. The appa-
ratus is so drranged that it may either be attached per-
manently to buildings, or made portable by mounting

Scientific Qmervican.

329

on wheels and constructing in two sections hinged to-
gether. An endless chain carries buckets or cars for
the removal of merchandise or people, and the frame is
g0 arranged that il can be used as a water stand pipe.

A novel canning press, de-igned to be used
in factories wheresteam power is employed. has been
patented by Mr. Lucins Hamlin, of Sebago Lake, Me.

The.invention consists of a press with contrivances to |.

facilitate the filling of cans with food substances, and
a follower to pack the same into the cans, which is ope-
raled by a pneumatic vacuum produced by a steam ejec-
tor.

Mr. G. W. Hill, of Stark’s Point, Wash.
Ter., has patented a file handle. contrived with atlach-
ments for enabling it to be used for jointing, setting, and
gauging the teeth of the saw. It is. also provided with
a straight edge and lineal measure, so the implement
embocies all the necessary devices for enabling the
woodman to carry with him the meauns by which to
keep his saw in order.

Mr. E. A. Darling, of Hartford, Conn., is
the patentee of a surface gauge for the use of metal
workers and others in marking out work. Provision is
made for a more convenient final vertical adjustment of
the upright or standard carrying the marking point.
This gauge it is believed will supersede those now in
use, the inventor claiming that they are much less com-
plicated and cheaper to make.

A machine for separating and preparing the
fibers of jute and other pl:ints foruse in the manufacture
of paper and bagging, etc., is the subject of a patent by
Mr. 1. J. Spear, of New Orleans, La. The procéss con-
sists in passing the plants between a series of plain and
corrugated rollers that the plants and the stalks may be
crushed and flattened and the juice pressed from them.
After the plants have been passed through the machine
they are set aside torot for ten or twelve days, after
which the macter will be ready to be manufactured.

Among the recent inventions relating to
improvements in cotton machinery is the elevator and
distributer of Mr. A. D. Thomas, of Morrillton, ArK. |
In this machine an endless elevator iz provided for
raising the seed cotton from the wagom on to the car-
rier, by which it is transferred either directly into the
gin or to the bins for storage. A supplementary trans-
ferable elevator is provided to raise the cotton from the
bins%. to the carrier for delivery into the gin. This is
a great labor saving machine, as thissort of work has
heretofore generally been done by hand.

To facilitate the operation of sizing, scald-
ing, and sticking hat bodies, an improved machiné has
been patented by Mr. G. F. Larkin, of Danbury, Coun.
A tank is constructed with ribbed platés inclined
from each other, and keptin place by guides, whereby
the rolls of hat bodies placed between these plates will
be rolled with & movement similar to the rhanipulation
by hand. The goods are placed on the bend of an
apron while being worked, so that they may be readily
removed from the tank without the necessity of the
operator putting his hands in the hot water. ;*

A -mouthpiece in which the sizel may be
varied to suit the requirements of the different perform-
ers on the cornet or similar wind instruments witliout
changing the pitch has been patented by Mr. H. E.
Jones, of Caribou, Me. The tube of the instrument is
fitted with an inner tube provided with a cup that fits
closely within the mPuthpiece of the instrument. The
inner tube is provided with a screw thread, and by turn-
ing the tube the supplementary cup will be moved with-
in the mouthpiece, thereby increasing or diminishing
its size,

Mr. E, 8. Williamson, of Bradford, Pa.,
has patented an apparatus for pumping and flowing oil
wells, which is an improvement upon a patent granted
to him in August, 1882. The apparatus consists of two
tubes, one inside of the other, and the improvement re-
lates principally to the method employed of anchoring
the outer tube to the sides of the well, and in placing-
the packing box for the workiig tube nearer the bot-
tom of the-well than was possible in the first invention,
When the oil will not flow naturally to the surface it is
forced up, and will be discharged from the top of the
hollow tube by moving this tube up and down for that
purpose. -

An improved apparatus for extracting
grease from wool has been patented by Mr. A. H.
Butel, of Bridgeport, Conn. The material to be ope-
rated upon is first placed within a rotating cage, after
which it is lowered into a tank containing liqnid hy-
drocarbons and other suitable solvents, and after the
material has been sufficiently immersed by the rotation
of the cage in the liquid, it is taken out and passed
through a wringing machine, when the material is
spread outaud dried. The liquid, however, is drawn
from the tank into a still for the purpose of separating
the’oil from the liquid, the volatile oil passing away by
evaporation into a condenser, wheuce itis drawn into
an oil tank. Thus the machine accomplishes two useful
purposes, cleansing the wool and preserving its oil.

Improvements in the machinery and the
method of shrinking, drying, and finishiug cloth has
been patented by Mr. William Hebdon, of New Brigh-
ton, N. Y. The advantages of this invention consist in
the continuity and rapidity of its operations, the uni-
formity in the dampening and shrinking, and inthe tho-
roughness with which the cloth is dried and finished.
The dampening, shrinking, drying, and finishing may
all be carried on at the same time. 'I'ne nap may be
laid and a beautiful finish given to faced goods by pass-
ing them fag end foremost over heated metallic sur-
faces. The middle crease in the cloth is removed, so
that in doubling it for cutting the selvages may be
placed edge to edge, and thecloth cut to the best possi-
ble advantage. Thesame inventor has also patented a
machine for measuring cloth, which is an improvement
upon a patent granted to him June 18, 1878. This con-
sists in arranging a series of rollers in such a.way in a
frame that as the cloth passes over them it will be sub-
ject not only to an easy examination, but by rotating
one of the rollers over which it passes the amount of
cloth will be automatically measured, and the result in-
dicated on a dial or marking index connected with the
said roller,
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MISCELLANEOUS INVENTIONS,
Mr. F. E.  Bundy, of Elmira, N. Y., has

recived a patent for a hat holder made of wire or nar-
row strips of metal, which can be carried in the pocket
and hungon chairs in theaters, churches, halls, etc.

Mr. Jean B. Rolland, of Paris, France, has
patented a traveler for ring spinning frames, which is
designed to regulate the tension of the thread in a new
and improved manner, while being spun,

A simple safety snap hook, which is so cen-
structed that the bolt or plunger cannot be pushed back
by the horse, thus preventing the accidental opening of
the hook, has been patented by Mr. Henry Straw, of
Guilford, Me. .

Mr. J. B. Dunwody, Jr., of Walterbor-
ough, 8. C., has patented an improved shutter bower
which consists of a spring bar connecting the two blinds
across the window, constructed so that the biinds swing
open or are shut by the leverage of the spring bar.

Mr. Charles T.. Crum, of Winchester, Va.,
has patented a novel cask out of the ordinary straw or
paper pasteboard. These are so constructed that they
may be readily taken to pieces for transportation, and as
readily put together again when required for use. )

Mr. Hans M. Carlsen, of Cleveland, O., has
invented a new and improved binding pole and chain,
used on wagons forsecuring the load in place in a more
effectual manner than by similar devices heretofore em-
ployed.

M. August Schulze, of New York city, has
received a patent for a hand mirror holder for toilet
cases, intended to provide hand mirror holders with a
case constructed. in such a manner as to receive and
hold securely hand mirrors of various shapes and sizes.

A patent has been issued to Mr. Franz
Zander, of New Yorl city, for improvement in boxes
for toilet sets, which consists in an arrangement of
springs in such a manner in the top of the box as to
Liold a mirror of any shape, without changing the con-
struction.

A horse collar pad hasrecently heen patent-
ed by Mr. W. J. Cochran, of Denison, Iowa. He sur-
rounds the galled place with a wall of padding on all
sides, admitling air through holes in the pad, which
keeps the galled part cool and at the same time keeps
off flies.

A fence, cheap, light, and secure against
hogs and other animals, has been patented by Mr. Mad-
ison Dagger, of Newtown, Ind. The invention consists
in a worm rail and wire fence in which' dauble - posts
and cross stakes are used, producing a very superior
fence at limited cost.

A very simple device for fastening the heads
and bottoms in barrels has been patented by Messrs. F.
Le R. Tetamore and S. E. Fordham, of Brooklyn, N. Y.
This fastener consists in a metal-shaped piece, which
receives the head and bottom of the barrel and holds
them securely in place.

A-combined tobacco box and match safe
has been patented by Mr. William. Riley, .of New York
city. The match receptacle is located on the top of the
tobacco box, and the contents of both the match aud
tobacco compartments are simultaneously exposed on
raising the cover of the latter.

A very convenient artist’s box for holding
paints, brushes, and other artists’ materials has been
patented by Mr. W. H. Brownell, of Brooklyn, N. Y. It
is arranged so that an easel can be formed of the top,
and it is furnished with a strap toconfineit to a person’s
knee while sketching where a table or other support is
not within reach.

An improved harness bridle has been pa-
tented by Mr. J. J. McCue, of Nashville, Tenn., which
consists of ametal crown plate formed with a fly terret,
loops, guide, crosspieces, etc. The buckle for guiding
the check reins and the crowa-piece-being cast and ai-
| taetre TG The head piece by screws, it can be put on
quickly, and easily adjusted, and requires no stitching,

- A novel device for fastening bows or neck
ties in place has been patented by Mr. W. A. Bates, of
Princeton, Me. This consists in providing the bow at
the back with a flexible tube, Which in use passes over
the button and is retained thereon by its elasticity, the
outer end being closed, so that suction shall assist in
holding the tube jn place upon the button.

A simple holder for exhibiting hose, so that
one or more of the number may be removed without
disturbing the rest, has been patented by Mr. O. W.
Conner, of Wabash, Ind. The object is to enable the
store keeper to display a large variety at a time, so that
any pair of hose selected by the purchasermay be taken
from the holder without disturbing the others.

A device to be applied to the window sashes
of carriages to prevent the rattling and jarring of the
same has been patented by Mr. B. Hurtubes, of Rah-
way, N. J. This consists in applying to each vertical
edge of the window sashes a rubber tube stiffened by a
metallic bar. It is claimed of this buffer that it will
prevent all noise and jar of the windows.

Mr. Stephen Coutant, of Kingston, N. Y.,
has patented an apparatus for dressing and finishing
bricks before burning, which work heretofore has gene-
rally been done by hand. The invention consists in
a frame, carrying finishing and pressing rollers, which
are caused to move over the bricks, removing all imper-
fections. . .

A very simpfe lace fastener to be applied
toshoes, gloves, and other similar articles is the subject
| of a patent granted.to Mr. H. H. Porter, of Littleton,
N. H. This device consists in an eyelet provided with
a transverse bar, whereby, by passing the cord through
the eyelet over the bar and back through the eyelet
again, it is firmly held at any desired point in the
length.

A novel device for preventing cattle from
straying on to railroad tracks or passing into or out of
an inflosure at a point where the fence is- terminated
by the track has been patented by Messrs. B. J. Dillon
and A. Gartner, of Savannah, Ga. This cattle guard
cousists in placing a series of spiked rollers upon frames
which may be located between and on both sides of the
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track at points where cattle are likely to pass, prevent-
ing their crossing the track. Its nse also obviates the
construction of pits customarily used by railroad com-
panies.

An improved spike, so constructed as to be
firmiy held in the timber in which it has been driven,
has been patented by Mr. Abram Wakeman, Jr., of
New York city. A hole extends through the head down
through the body, and terminates in a curve at the side
of the spike. By driving a pin through this hole it wili
be bent and curve into .the timber almost vertically to
the-spike, making it fast in the timber.

A Vvery handy and useful implement for
transplanting rose bushes and small plants without dis-
turbing the roots has been patented by Mr. John M:
Lindsey, of Crystal Springs, Ga. Two spoon-shaped
scoops .attached to.handles and pivoted together are
forced into-the ground ¢ach side of the plant, so that
when closed they inclose the roots and the surrounding
earth, enabling both to be removed together,

Mr. Ambrose Huttinger, of Liverpool, O.,

has patented a stove pipe fastener which. consists of a

| hooklever pivoted on the side of the pipe, and a rod ex-

tending along a groove in the side of the pipe and
through the pipe Liole to engage with the ¢himney. The
hook is provided with a toothed rack and a spring pawl
for holding it, and the rod is extensible, so as to connect
equally with a thin stove plate or a thick chimney wail.

An improved trunk strap has been patented
by Mr. J. W. Putnam, of New Orleans, La. This strap
instead of being made of leather is made of a woven
webbing with a looped end, which is furnished with an
adjustable buckle frame, whereby the length of the
strap may be altered according to the size of the trunk.
This strap may be used for anysize of trunk or box,
and does not become stiff and difficult to handle from
being wet. - ’ ’

A substantial platform gear for heavy trucks
has been patentedby Mr. Edward Clark, of New York
city. Theinventor uses helical springs as being capa-
ble of supporting greater weight in proportion tothe
amount of metal than those ordinarily in use. Leaf
springs may also be used as a support for the gear if
desired. By this improvement a very substantial gear-
ing will be provided with the use of very little metal.

An artificial cork has been patented by
Messrs. Carl Grunzweig and Paul Hartmenn, of Lud-
wigshafen, Germany. The invention consists in mix-
ing powdered cork with starch and water, and kneading
the mass while boiling hot until it is thoroughly mixed.
This should then be poured into moulds for forming
the articles, and afterward dried at a very high temper-
ature. - The composition provides an excellent substi-
tute for native cork, is quite light, and possesses non-
conducting properties.

Mr. A. G. Forster, of New York city, has
patented some improvements in swings for children "in
which a device is provided for preventing the child
from falling out of the same. This consists in a front
barwhich 1s hinged at oneend to tbe seatarm of the
swing, and secured at thé othier end and at the center by
pins which are provided with spring catches for fasten-
ing the pins in place antomatically. The invention fur-
ther relates to the manner of fastening the swing to the
ceiling or beam.

An improved spring bed botlom, so con-
structed as to enable the folding of the bed and to faci-
litate the storing and transporting of the same, has been
patented by Mr. John McPeck, of New York city. The
bed frame cobsists of twq series of slats held apart by
interposed springs, while they are separated laterally
by cross slats. Theupper longitudinal slats at the sides
of the bed are slotted, so that theymay be slid together
to decrease the length of the bed bottom,

Mr. J. H. Dumont, of New York city, has
réceived letters patent for an improved railroad express
indi gilar m form and 18 pro
with suitable ‘slots in which are inserted iron plates
which have perforations in the form of letters and num-
bers, by means of which the time of departure of the
trains and like information may be communicated. The
indicanbr i*provided upon the inside with a lamp, by
means of which the slides will be visible by hight as
well as day.

A novel construction of springs for two
wheel vehicles has been patented by Mr. Harry Watts,
of Knightstown, Ind. The seat of the wagon is sup-
ported upon coiled springs, the lower ends of which
are attached to the axle of Lhe vehicle, while the other
ends of the springs instead of terminating at the seat ex-
tend forward and connect with the shafts, whereby the
objectionable back and forth motion given to the car-
riage by the horse’s shoulder is neutralized. Rubber
cushions are placed between the springs and the shafts
at the point of juncture. '

An improvement in bowls for water closets
has been patented by Mr. J. J. B. Frey, of New York
city. Connected with the bowl is a slop safe which
forms an integral part of the water closet bowl, thus
avoiding multiplicity of parts. The slop safe-as well
an the bowl is furnished with a flushing rim or duct,
each being supplied with water by its individual pipe.
The bowls are of porcelain or earthenware, and being
constructed of one piece, they occupy much lessspace,
cost less, and otherwise possess advantages over the
ordinary sysiem of arranging water and slop closets.
This invention is an improvement on a patent granted
to Mr. Frey in July, 1882.

An apparatus for electric telegraphy to be
used by-persons unskilled in the use of ordinary trans-
mitters has been patented by Mr. P. E. Perez, of New
York city. A suitable table is provided in which are
placed signal plates of metal, each plate being made to
correspond with a letter of the Morse alphabet. A non-
conducting material is placed between each plate to
form a suitable space between each letter. Metal strips
are employed to hold down the plates upon the table.
A stylus is provided consisting of a non-conducting han-
dlefitted at one end with a metal roller which is con-
nected with the wire from the.end pole of the electric
telegraph circuit. - By passing this trausmitrer over thc
whole row of plates as set the message will be transmit-
ted and.- will be taken down-by the ordinary Morse
register at the other end of the circuit,
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The Chargefor Insertion under this head is One Dollar
@ line for each insertion ; about eig/it words to a line.
Adverti, ts must be 1 d at publication office
asearly as Thursday morning to appear in next issue.

Best Squaring Shears, Tinners’, and Cahners’ Tools
at Niagara Stamping and Tool Company, Buffalo, N. Y.

Lewis’ Combination Force Pump makes three ma-
chines made of brass throughout. See Adv. page 317.

Saw Mills, Hauck & Comstock, Mechanicsburg, Pa.

Wanted, Superintendent for Malleable Iron Works.
Address “ Y,” P. O. Box 73, New York.

Wanted, man who understands making the mandrels,
and turning all kinds of furniture springs; give refer-
ence and experience. Address A. B, P.O. Box 8,621,
New York. .

Am. Twist Drill Co.,Meredith, N. H, make Pat. Chuck
Jaws,Emery Wheels,Grinders,automatic Knife Grinders.

American Fruit Drier. Free Pamphlet. See ad., p. 818.

Drop Forgings of Iron or Steel. See adv., page 316.

Brass & Copper in sheets,wire & blanks. See ad.p. 318.

The Chester Steel Castings Co., office 407 Library St.,
Philadelphia, Pa., can prove by 20,000 Crank Shafts and
15,000 Gear Wheels. now in use, the superiority of their
Castings over all others. Circular and price list free.

The Improved Hydraulic Jacks. Punches, and Tube
Expanders. R. Dudgeon. 24 Columbia St., New York.

Diamond Drills, J. Dickinson, 64 Nassau St., N. Y.

Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 317.

Gear Wheels for Models (list free); Experimental
Work, ete. D. Gilbert & Son, 212 Chester St., Phila., Pa.

Drop Hammers, Power Shears, Punching Presses, Die
Sinkers. The Pratt & Whitney Co., Hartford, Conn.

Catechism of the Locomotive, 625 pages, 250 engrav-
ings. Most accurate, complete., and easily understood
book on the Locomotive. Price $2.50. Send for catalogue
of railroad books. The Railroad Gazette, 73 B'way, N.Y.

20,000 Duc Spherical Elevator Buckets, sizes 314 to 17
inches, constantly on hand. Telegraphic orders filled.
T1'. F. Rowland, sole manufacturer, Brooklyn, N. Y.

First Class Engine Lathes, 20 inch swing, 8 foot bed,
now ready. F.C.& A. E.Rowland, New Haven, Conn.

Catalogues free.—Scientific Books, 100 pages; Electri-
cal Books, 14 pages. E.& F. N. Spon, 4 Murray St., N. Y.
Straight Line Engine Co., Syracuse, N. Y. See p. 317.
For Pat. Safety Elevators, Hoisting Engines, Friction
Clutch Pulleys, Cut-off Coupling. see Frisbie’s ad. p. 300.
For Mill Mach’y & Mill Furnishing, see illus. adv. p.300.
See New American File Co.’s Advertisement, p. 302.
Mineral Lands Prospected, Artesian Wells Bored, by
Pa. Diamond Drill Co. Box 423. Pottsville, Pa. See p. 302
Woodwork’g Mach'y. Rolistone Mach.Co. Adyv., p. 300.
Steam Pumps. See adv. Smith, Vaile & Co., p. 300.
Stenographers, type-writers, clerks, and copyists may

be obtained free of charge at the Young Women’s Chris-
tian Association, 7 East 15th Street, New York.

Ejector Condenser for Steam Engines or Vacuum Pans.
J. L. Alberger, Buffalo, N.Y.;or 1. Sault, New Haven,Ct.

Lathes 14 in. swing, with and without back gears and
screw. J. Birkenhead, Mansfield, Mass.

Five foot planers, with modern improvements. Geo.
8. Lincoln & Co., Pheenix Iron Works, Hart{ford, Conn.

The Best.—The Dueber Watch Case.

It an invention has not beerr patented in the United
States for more than one year, it may still be patentedin
Canada. Cost for Canadian patent, $40. Various other
foreign patents mayalso beobtained. For instructions
address Munn & Co., SCIENTIFIC AMERICAN Patent
Agency, 261 Broadway, New York.

Curtis Pressure Regulator and Steam Trap. See p.286.
The Celebrated Wooton Desk. See adv., page 286.

Lightning Screw Plates, Labor-saving Tools, . 286. ~ 1y

Wanted.—Patents or ihe right to manufacture the
articles on royalty. Give full particulars. ,Cuts, draw-
ings and specifications will be returned, if not in our
line, on request of parties sending same. Lock Box 35,
West Troy, N. Y.

Farley’s Directories of the Metal Workers, Hardware
Trade, and Mines of the TUnited States. Price $3.00
each. Farley, Paul & Baker, 530 Market Street, Phila.

Correspondence solicited from parties desiring brass
or bronze castings. Special facilities for large and heavy
work. Lock Box 35, West Troy. N. Y.

Improved Skinner Portable Engines. Erie, Pa.

Guild & Garrison’s Steam Pump Works, Brooklyn,
N. Y. Steam Pumping Machinery of every descrip-
tion. Send for catalogue.

Boiler Scale.—Parties having fine specimens for sale
or loan. address Jas. F. Hotchkiss, 84 John Street, N. Y.

Permanent Exposition.—Inventors’ Institute, Cooper
Union, N.Y. City. Every facility for exhibition of machin-
ery, merchandise, and inventions. The expense is small
—the advantages great. Send for particulars.

Contracts taken to manuf. smali goods in sheet or
cast brass. steel, or iron. Estimates given on receipt of
model. H. C. Goodrich, 66 to 7?2 Ogden Place, Chicago.

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions. ete. Com-
plete outfit tor plating, etc. Hanson & Van Winkle.
Newark, N. J., and 92 and 94 Liberty St.. New York.

Lists 29, 80 & 31, describing 4,000 new and 2d-hand Ma-
chines, ready for distribution. State just what machines
wanted. Forsaith & Co., Manchester, N. 11, & N. Y. city.

“Abbe” Bolt Forging Machines and ** Palmer’® Power
Hammers a specialty. Forsaith & Co., Manchester,N.H.

Railway and Machine Shop Equipment.
Send for Monthly Machinery List
to the George Place Machinery Company,
121 Chambers and 103 Reade Streets, New York.

25’/ Lathes of the best design. G. A. Ohl & Co.,
East Newark, N. J.

“How to Keep Boilers Clean.” Book sent free by
James F. Hotchkiss, 84 John St., New York.

Engines, 10 to 50 horse power, complete, with govern-
or, $250 to $550. Satisfaction guaranteed. More than
seven hundred in use. Forcircular address Heald &
Morris (Drawer 127), Baldwinsville, N. Y.

Wanted.—Patented articles or machinery to make
and introduce. Gaynor & Fitzgerald, New Haven. Conn.

Water purified for all purposes, from household sup-
plies to those of largest cities, by the improved filters
manutactured by the Newark Filtering Co., 177 Com-
merce St.. Newark, N. J.

Latest Improved Diamond Drills. Send for circular
to M. C. Bullock Mfg. Co.,80 to88Market St., Chicago, T1l.

For Power & Economy, Alcott’s Turbine, Mt.Holly, N. J.

Ice Making Machines and Machines for Cooling
Breweries, etc. Pictet Artificial lce Co. (Limited), 142
Greenwich Street. I. O. Box 3083, New York city.

Split Puolleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works. Drinker $t., ’hiladelphia.Pa.

Machinery for Light Manufacturing, on hand and
built to order. £. E. Garvin & Co., 139 Center St., N. Y.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J.

Supplement Catalogue.—Persons in pursuit of infor-
mation on any special engineering. mechanical, or scien-
tific subject, can have catalogue of contents of the Sci-
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains lehgthy articles embracing
the whole range of engineering, mechanics, and physi-
cal science. Address Munn & Co .. Publishers, New York.

NEW BOOKS AND PUBLICATIONS.

REPORT OF THE CHIEF OF ORDNANCE FOR
1882. Government Printing Office.

In this summary of the condition of his department
for 1882, General Benet speaks of the Springfield breach
loading rifie as having no superior for army uses, and
expresses the belief that it will hold its place until it
is superseded by a magazine gun. Of this class of
rifles submitted for examination therewere forty guns,
representing different systems of detachable and fixed
magazines. After tests extending over a pericd of
fifteen months, only three were recommended as ‘* suita-
ble for military service’’—the Lee, the Chaffee-Reece,
and the Hotchkiss. In view of the appointmentof a
select committee on heavy ordnance for the navy and
seacoastdefenses, General Benet says that ¢ full power
guns must be made of steel. An improvement on the
present ordnance can be made, however, by using cast
iron guns with a rified tube of steel, the barrel to be
wound exteriorly with steel wire. He doubts if
steel guns can at present be produced in this country—
guns of the requisite caliber made entirely of steel—as
we have neither the suitable plant nor the means of
producing the steel in the necessary masses. He sug-
gests either the establishment of a national foundry, or
encouragement to private foundries to procure the ne-
cessary plant and experience. The report is illustrated
with plates and contains several instructive and useful
tables.

TECHNOLOGISCHES WORTERBUCH—TECHNO-
LOGICAL DICTIONARY—IN ENGLISH AND
GERMAN. Gustav Eger, Brunswick.
Frederick Vieweg & Son, B. Westermann
& Co., 838 Broadway, New York city.

This is an octavo volume of over 700 pages containing
words, terms, and phrases, of a colloquial and technical
character, giving the German equivalent for the Eng-
lish subject. Among the titles are: Architecture, ship-
building, railways, roads, bridges, mechanics, manufac-
ture, agriculture, navigation, mining, and the sciences
connected with the arts. The volume makes a valua-
ble and convenient reference book.

THROUGH ONE ADMINISTRATION. Frances
Hodgson Burnett. Boston: James R.
Osgood & Co.

Those who have patiently accepted the installments
of this story as they have periodically appeared, may
be glad to have it in complete and usable form for
ready reference; for, unlike some writings which are
only stories, the delineations of character and relations
of incident by this author invite a revision and re-read-
ing. Those who have not yet read this attractive novel
now irretiecence by the appearance
of this volume, which is of just a handy size for the
traveling bag or reticule, and adapted to the inviting
laziness of the seashoreor the cool silence of the forest.

DEEP BREATHING AS§ A MEANS OF ProMmoTt-
ING THE ART OF S0ONG, AND OF CURING
‘WEAKNESSES AND AFFECTIONS OF THE
THROAT AND LUNGS, ESPECIALLY CON-
SUMPTION. Sophie Mar uiseA Ciccolina;
from the German b gar S. Werner.
New York: M. L. olbrook & Co.

The object of this little treatise is to restore as an art
a perfectly natural physiological habit, thatof deep
breathing, or of infiating the abdomen as well as the
lungs with atmospheric air. The directions are the re-
sults of efforts made to restore a lost voice, to enable
one with natural vocal powers to sing. She claims that
the public life of arlists can be greatly prolonged, that
persons of “ weak ** voice can become singers, that the
general health can be improved by a voluntary practice
of deep breathing, such as is seen in the sleeping infant
and in the adult when excited by coughing, retching,
etc. The ultimate result of this practice, on the author,
and its good effects on others, who adopted it by her ad-
vice, seem to be conclusive as to its benefit. These
facts are contained in a small volume of about fifty
pages, to which our readers are referred for the modus
overandi, which is illustrated by diagrams.

A MANUAL oF PHOTOGRAPHIC CHEMISTRY,
THEORETICAL AND PRACTICAL. By Reyy
T. Frederick- Hardwich,” M.A. Ni
edition. Edited by J. Traill Taflor,
Ed. - Photographic Times. New York:
Scovill Manufacturing Co., 419 Broome
Street.

The usefulness of this treatise as a manual for photo-
graphers may be inferred from the publication of a
ninth edition. In addition to its information for the
professional and the amateur photographer, this volume
contains, also, an interesting history of photography
and a chapter of outlines of general chemistry. ® its
descriptions of the details of the practice of photogra-
phy. this manual does not confine itself to one method,
but gives several processes and explains thereasons why
some, or one, should be preferred.

MyYSTERIES OF TIME AND SPACE, WITH
TwENTY-FOUR ILLUSTRATIONS. Richard
A. Proctor. New York: R. Worthington,
770 Broadway.

This is the title of a collection of twenty-four essays
by Mr. Proctor, the well known popular writer and lec-
turer on astronomy. That they are intensely interest-
ing need not be stated to those who have either heard
Mr. Proctor’s public addresses, or who have read only
the newspaper reports, which have necessarily been ab-
stracts, or at most merely synoptical. Mr. Proctor has
a faculty of presenting the results of wearisome calcula-
tions, not merely in dictatorial statements, but with a
foundation of mathematical and historical fact that
carries conviction. For instance, in the opening essay
he elucidates the astronomical fact of the gradual re-
tardation of the period of the earth’s rotation, by his-
tory and observation, so that what might before have
been accepted as a true statement becomes appreciated
as a proved fact. In his essay on the ** Birth and
Death of Worlds,” Mr. Proctor finds actual illustrations
in the solar system of the five stages, earth at pres-
ent occupying the middle or third one. The sun repre-
sents the first stage of planetary life, that of existence
in the form of vapor—the hardest minerals and most
obdurate metals being held in'a gaseous, glowing state
byintense heat. Jupiter is an example of a world the
nucleus of which has become solid, but which holds its
oceans suspended in its atmosphere. Jupiter isin the
second planetary life stage and will not be in the third,
or earth stage, for 240 millions of years. The earth re-
presents the third, or life-producing stage. Mars is in
old age, or decreptitude; and the moon is essentially a
dead world, a condition which earth will reach in about
200,000,000 years.

THE POSSIBILITY OF NOT DYING; A SPECULA-
TIoN. Hyland C. Kirk. New York: G.
P. Putnam’s Sons.

This little volume of scarce more than 100 pages at-
tempts to give somespeculations on the possibility of a
continuous physical existence. The ¢ speculations® are
curious and interesting, and whatever they may tend to
prove or disprove, the writer appears to be animated by
his statement in the preface: ‘“The chief conservator of
morality in this life is religion. No one, therefore, has
the right to attempt the destruction of those barriers
which protect society, unless he has stronger methods
of defense to substitute therefor,” : .

THE FRENCH FOREST ORDINANCE OF 1669;
wITH HISTORICAL SKETCH oF PREVIOUS
TREATMENT OF FORESTS IN FRANCE.
John Croumbie Brown, LL.D., Compiler
and Trauslator. Edinburgh: Oliver &
Boyd.

Dr. Brown has given a valnable history of the sylvan
property in France, from the earliest times, in a neat
volume of less than 200 pages. The object is to give
praclical information on the subject of the value and
use of standing forests; how they may be utilized for
the needs of man without being destroyed, and how they
may be réstored where the country has been left bald by
their destruction. There are portions of this country
that need the benefits of such intelligent instruction as
this compilation affords:

TuaE CENTURY. Vol. XXV., from Novem-
ber, 1882, to April, 1883. The Century
Company, New York.

An elegantly bound volume of between 900 and 1,600
pages looks as little like the monthly visitor that we
know as The Century as the mature ¢ cock of the walk”
looks like the hatching dozen of eggs. The fine letter
press and exquisite engravings seem much finer and
more exquisite in solid backs, and en masse.

feries

HINI'S 'O CORRESPONDENTS.

No attention will be paid to commurnications unless
accompanied with the full name and address of the
writer.

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

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

Correspondents whose inquiries do not appear afier
a reasonable time should repeat them. If not then pub-
lished, they may conclude that, for good reasons, the
Editor declines 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 cannol be expected to spend time and labor to
obtain such information without remuneration.

Any nunmbers of the SCIENTIFIC AMERICAN SUPPLE-
MENT referred toin these columns may be had at the
office. Price 10 cents each.

Correspondents sending samples of minerals, etc.,
for examination, should be careful to distinctly mark or
label their specimens so as to avoid error in their identi-
fication.

(1) 0. A. T.—To make a furniture polish,
take turpentine (oil), one pint; alkanet root, one half
ounce; digest until the liquid has become sufficiently
colored; then add beeswax, scraped fine, four ounces;
put the vessel into hot water and stir the contents until
ahomogepeous mixture is obtained. If wanted pale,
the alkanet root should be omitted. 2. White: white
wax, one pound; liquor of potassa, two quarts; boil to
proper consistence.

(2) S. M.—The Chinese method of laundry-
ing shirt bosoms, etc., iz thus described: A rather thick
starch paste is prepared.by first beating up a handful of
raw starch (usually cornstarch) and a teaspoonful of
finerice flour with about one quart of water, making a
liquid of cream-like consistence. A certain quantity
(determined alone by personal experience) is poured
into a quantity of boiling water while the latier is vio-
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lently stirred with a short wooden spatula. With this
the portions of the linen to be dressed are well smeared
(the linen moist from wringing and the starch quite hot).
Thus smeared the pieces are laid aside for a few minutes,
then rubbed well between the hands, so that the paste is
well distributed inthe fabric. The linen is then usnally
dried by artificial heat. When ready for ironing, the
starched portions are dampened by means of a cloth
dipped in raw starch water to which has been added a
small quantity—abeut half an ounce to the quart—of
blood albumen—clarified serum of bullock’s blood. The
proportion of starch in this water is usually about as one
to fifty of water. In ironing, the irons are first made
very hot, and cooled somewhat externally just before
using by momentarily plunging them into a pail of water.
The irons commonly employed are what are termed pol-
ishing irons—they have the posterior edge rounded in-
stead of angular, as in the ordinary smoothing or sad
iron. Much of the fine gloss observed on shirts laun-
dried by Chinamen is accomplished by the skillful
manipulation of this ¢ rounded edge " over the work—a
manipulation very difficult to describe in words. It is
most laborious work for those not accustomed to it. It
not only renders the surface glossy, but imparts easy
flexibility to the heavily starched fabric otherwise not at-
tainable. Custom made shirts are usually laundried
before delivery in trade at tbe factory, theironing in
these cases being largely performed by steam mangles,
thongh some are hand finished. The following receipt
for a laundry starch is said to produce a very fine and
lasting gloss on linen without the expenditure of the
amount of labor in ironing usually requisite to produce
a fair appearance:

Corn starch............ ceeeretanianinn 1 ounce.
Water, boiling.. e ...1% pints.
Bluing ......coeveviennen [P o N

To this when it has cooled somewhat is added and
thoroughly mixed in about half an ounce of the follow-
ing preparation:

Gum arabic......... 2 parts.
Sugar, loaf ...... o
Soap, white curd.. “
‘Water glass (““ A" 8irup).eeeeececnea.. 1 “
Eggalbumen. ..oooos vevvnennn .4 ¢
Water, warm........ cesanien e it 20 “

In preparing this the first three ingredients are dis-
solved together in the water at boiling heat, the water
glass is thenadded and when the mixture has cooled
down to about 150° Fah , the egg albumen is put in and
the whole well begten together.

(8) G. P.—The following has been sug-
gested as a very desirable substitute for the ordinary
pastes used for mounting photo. prints. It is said that
it can be used®so as to scarcely swell the paper at all,
avoiding the objectionable cockling so much complained
of:

Thick, well boiled, clearstarch (corn)

paste......-.... ceeve sevsennee «.....1pound.
Glucose sirup (‘*“ A" clear). .7'ounces.
White curd 80ap...cceeeeeiven.oes . 1 aunce,
Dextrine, flowered....... ..... ...:..5ounces,
BOraxX.....co0t covienene cee foees ees Y5
Cloveoil .......... ...u.e . .... afew drops.

All are heated over the waterbath and thinned down
to a proper consistence (if thin paste i8 required) with
fresh skimmed milk. Itis advisable to use the paste
warm and as thick as possible.

4) E. P. S. asks how to make matches
without phosphorus? A. The following is one of the
best receipts for composition match tips without phos-
phorus. It is the same as‘that used in preparing the
well known U. and P. matches, and does not require &
separate rubber or prepared surface:

Potasgsium hlorate....... .26 ounces.
Manganese, black oxide.. 250 ¢
Potassium bichromate. .. L2000«
Lead cyavide............ L2000 ¢
Antimony oxysu]phlde ..... P, 20 ¢
Glass powder........ voovieninn.. eee. 4

These substances are first powdered separately and
then gradually mixed into a solution of 1 pound gum
in 4 pounds water, to form a thick, smooth paste; with
this paste the dry wood splints are tipped, and after
about eighfeen hours’ exposure to the air in a drying
room, kept at about 80° Fah., the matches are ready for
boxing. To render the matches non-absorbent of

moisture, or ‘ waterproof,”” they are momentarily
dipped into aliquid composed of:
Shellac, best white........ Ceiieeeenas 1 pound.
Alcohol (or wood naphtha)............. 1 quart.

digested together in a closed vessel for several days
with occasional agitation, then strained through fine
linen cloth.

(6) E. G. B—DBriefly stated, the process of
rendering fabrics water resistant, yet not impervious to
air, is as follows. First the clothis put into a boiling
bath composed of:

Yellow soap....... .. .. ¥ pound.
37 <) 1 gallon.

and worked through and about in this for about one
hour, when it is passed through a roller wringer to press
out excess of the liquid and suspended in the air foran
hour or more, or uniil nearly dry. Next the cloth is put
into a hath composed of;

Ammonia alum

............... veee...D pounds.
ceeses Y5 gals.

and remains therein for from eight to sixteen hours,
according to the nature of the fabric and the require-
ments. The time of this exposure may be considerably
Jessened by working the cloth through a series of rolls,
which cause the discharge of the absorbed liquid and
admit of the reabsorption of fresh portions of the bath.
Finally, after wringing out, the cloth is put through the
soap bath again, and after rinsing in clean water, dried.
See other similar processes of waterproofing in SCIEN-
fIFIC AMERICAN, No. 6, vol. xlv., 1881,

(6) J. H.—Good pattern metal may be made
of lead 8, antimony 2, but it shrinks in cooling. Lead
75, antimony 16, bismuth 8, does not shrink in casting.
It also makes good patterns. Goed red brass; 88 cop-
per, i1 zinc. Electrotype manipulation is the deposi-
tion of metal by the galvanic batteries. Consult
 Napier’s Electro Metallurgy.”
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(7) M. E.—Ordinary hemlock tanned sole
Jeathermay be said to be hardened without any ma-
terial alteration of its nature by the following treat-
ment. Prepare a bath as follows:

Slaked lime... .
Sal soda...

. % pound.
2 (13

Waber...ooovviiiiiiieniiieennnennes. 14 gallon.
Boil together, cool, and add:

Slaked liwme......... SN P, 14 pound.

Water....... e et eeeeeeies veeres-... Y gallon,

Put the leather into this for three days, then remove

and put it into a bath of : .

Slaked lime. ....... e teenenns . ...3 pounds.

Water.... ceeveverenenieiaein cue .....134 gallons.
and let it soak in this for from two days in summer to
three days—or even fourtlays—in winter. When taken
out of this, pass through water heated to about 180°
Fah., and then pass between heavily weighted rolls, or,
if a denser material is demanded, press in a hydraulic
press. When subjected to the latter, a product nearly
as hard as vulcanite is obtained, but one still possessing
the appearance and nature of leather quite distinctly.

(8) @&. C. W. asks how to make a cheap
white metal that will beat thin, same as gold leaf is beat.
Itis to be used for gilding on plaster of Paris. A.
The common white gilding leaf is composed of tin and
lead—® parts tin, 1 part lead make a very white tough
leaf. Equal parts of each is a little darker; 1 part tin
to 2 parts lead is about as low as you can go with this
compound and have it keep bright. There is a plastic
metallic alloy described in the Journal of the Franklin
Institute, vol. xxxix., page 55, which might be of use to
you.

(W) C. C. C.—To soften sheet brass for

stamping, heat to low red and quench in water._ Some.

kinds of brass need be only heated to what is called the
black heat. As the composition of yellow brass varies
very much, you would do well to order your sheets an-
nealed and of the kind used for stamping.

(10) G. E. Z. asks: How can I cut out round
glasses that willnot crack easily? I now heat the glasses
almost to a melting point and press them out to the size
required, three-fourths and one-half inch diameter, but
find tbat heating the glass makes it very brittle. I can-
not use a diamond, as they must be exactly alike,and the
glass willnot always break where cut, withouat the edge
chipping. The glasses are used between two lead washers
held by a nut against a boss, and are tested to 150
pounds pressure to the squareinch. A. The process of
stamping or pressing glass makes it brittle because of
uneven cooling. The pieces can be made a8 tough as
the nature of glass will allow by thoroughly annealing
in the same manner as is done in the glass houses.
Youcan construct a small oven, somewhat after the
style of a baker’s oven, or get what is called a mufleand
set it in small furnaceif your work is small in quantity.

(11) D. P. K.—Back draught or explosions
in fire chamber are generally due to imperfect combus-
tion at the commencement of firing, caused by accumu-
lation of carbonic oxide above the ﬁre,whon upon open-
ing the door it takes fire b other
times, when the ash pit door, and fire door are entirely
closed to prevent steam making, the fire chamber will
fill with carbonic oxide and will take fire upon opening

sthe door. [tis well to allow a little air through the fire
door at all times. For ‘“sun dial’ see Notes and
Queries, No. 3, September 30, 1882, which is correct for
New York.

(12) J. O. B.—The enameling of cast iron
is done by brushing upon the surface for the first coat,
the following composition, of the consistency of paint:
66 parts powdered calcined flint,34 parts borax; mix,
melt, and pulverize, then add 12 parts potter’s clay.
Grind together in water enough to spread with a brush,
Paint the work and putina warm place todry. For th
second or glaze coat take 15 parts borax, 78 parts gt
powdered glass that has no lead in it. 12 parts caustic
soda; thoroughly pulverize and mix with enough wdter
to make it flow under a brush. Lightly and guidkly
brush a thin coat of the last mixture over the dry coal of
the first mixture, and dry. Then fuse the enamel in ¥n
oven at low red heat. To tin cast iron is diffieult an
unsatisfactory. You can galvanize castiron with zinc
and then redip in tin, if necessary to have a tin surface.
See SCIENTIFIC AMERICAN SUPPLEMENT, No. 176, for
galvanizing process, also SUPPLEMENT, 161, for zinc bath
for galvanizing.

(13) E. K. asks: 1. How is resin oil made ?
A. Crude resin-oil is obtained by heating the lower
grades of resin in an iron still up to 158° to 160° C. First
water, pyroligneous acid, andnaphtha pass over. Then
the temperatnre is raised to near the red heat of iromn,
when the resin boils, and crude resin oil distills over. 2.
What percentage will it give? A. 20 to 25 percent. 3.
Isit necessary tohave a copper condenser, or would an
irononedo? A. Iron will answer. 4. A receipttomake
yellow axle grease. Also receipt to make black axle
grease, A'.‘ The following is a receipt for a thick oil

grease:
1. For use in winter:
Tallow.... —cevvienennns Ceeee einn *....35 parts
Ol of resin..... coveveveus covrennn .. b (]
Oliveorrapeoil.....coovvveiee iavnenn 65
2. For use in summer:
TalloW. . cee ceveeerneecarannnnnnn ...60 parts,
Oil of resin.... .8
Olive orrape Oil.eeecviueienieenennnn.. 40 «

The blue color is due to the dark violet tint of the oil
referred to, while the yellow tint is produced by the ad-
dition of a solution of turmeric rootin caustic soda.

.(14) W. H. F. asks how powder is made.
What is mealed powder?+How is it made? A. The
composition of powder varies according to the usefor
which it is intended; thus sporting and rifle powder has
a composition equal to:

SAtPeter. . .ve eriie it 7484 per Cent.
Sulphur............. tesierieenenn 1184«
Charcoal..coeeeeeeennnnns e aines 1332 v

The pulverized ingredients, thoroughly mixed, with-
out the addition of water, form * meal *’ powder.

(15) H. R. E. writes: In your last issue, on

Scientific Qmervican,

page 298, A. G. G. asks, What are the ingredients of
Spencer’s acid? I have used the following for the past
nine years, with very satisfactory results, onr steel and
copper plates. (@) Dissolve 1 ounce granulated silver in
5ounces of pure nitric acid and 5 ounces water. ()
Dissolve 3 ounces mercury in 5 ounces nitric acid and 5
ounces water. Forstrong Spencer acid take 2 ounces
of (@), 2ounces of (), 1 ounce nitric acid, and 24 ounces
soft water. Mixand keep in a dark bottle. It may be
interesting o state that the above acid does not take
effect on steel unless started off by touching the steel
under the acid with & piece of clean zinc, when instant
andrapid action takes place. It might remain on the
steel plate forever without bitingif the zinc 1s not ap-

plied.

(16) G. T. R. writes: In your issue of
April 28, you gave an account of a meeting of the
¢¢ Elmira Farmers’ Club * toinquire into the best method
of preserving fruit trees after being girdled by mice or
rabbits. A very simple treatment by my father a num-
ber of years ago, in the State of Missouri, was wholly
successful in preventing the girdling. About a yearafter
he had planted a large orchard, the rabbits commenced
‘“barking *’his frees so rapidly that, unless a stop was
immediately put to it, he would soon have only dead
trunks. He accordingly went to work and wrapped old
newspapers around those yet unbarked,* commencing
at the ground, and wrapping for a distance of, say, two
feet up, tying the paper with an ordinary cotton string,
These trees were never afterward touched by the rab-
bits.

(17) G. B. asks for the mode of making
*‘neatsfoot o0il.” A. The ox feet—the feet and hocks
of neat cattle cut off about 18 inches above the hoof—
are denuded of skin and slit up longitudinally. Near
the hoof is a small mass of soft fat, which is scooped
out with the knife, and set aside for the preparation ot
the best quality of oil. The hoofs are washed in cold
water, and then boiled in open pans set in brickwork,
and heated by a fire beneath. A certain quantity of oil
isthus boiled out of them, and when skimmed off,
forms an inferior grade of neatsfoot oil. After about
three hours’ boiling, the tissues between the horny
hoof and the last digit bone are sufficiently softened
to allow of the latter being easily scooped out of the
hoof with a knife. These ¢ cores’ consist of bone,
gelatinous matter, and fat, and, together with small
pieces of fat previously alluded to as being removed by
the knife before boiling, are put into a separate pan of
fresh water and all boiled together for the extraction of
the oM. This forms the best kind of neatsfoot oil.

(18) M. C. B. writes: Can you tell me how
to make the copper paint? A. Precipitate metallic cop-
per out of any solution of a copper salt by introducing
scrap iron into the liquid. Then mix the precipitated
copper with linseed oil or varnish,

(19) H. B. writes: Having seen an article
from the SCIENTIFIO AMERICAN relating io the green
caterpillar, or worm which destroys so many cabbage
heads, I will send you my sure cure. I puta gquantity

-of green tansy into abarreland add cold water, let it

stand a day or two, then sprinkle the cabbage heads
(using a fine sprinkler) with the liquid about twice a
week. Ihavenever found a worm on them after the
third sprinkle. Continue to sprinkle, or they will come.

(20) W. asks: What is ““salt of gold”? I
am advised to try ¢ an ammoniacal solution of an oxide
or salt of gold,”” and ask your suggestions as to how1l
am to proceed. What is “salt of steel”? A. The
chloride of gold,which is the usual commercial salt, can
be used for the purpose. Salt of steel is probably a so-
luttonm of steelin-some acid, and may, we think, be re-
placed by using the iron chloride.

(1) J. V. 8. writes: I find that a very re-
liable rubber cement which I am using evaporates so
rapidly thatin a short time'it-hecomes toa thiektuge, |
I have tried thinning it with benzine; but whenI put
on a patch with the cement diluted with benzine, the
rubber peels off the patch, leaving only the cloth stick-
ing to the patched surface. 1. Can you inform me
through your Notes and Queries how I can thin the
cement without impairing its value? A. Most all rub

er cements consist of rubber dissolved in either car-
bon disulphide, chloroform, or benzine, and you must
add some one of these. 2. What is the best India rnb-
ber solvent? A. A mixture ef methylated ether and
petroleum spirit.

(22) J. C. McR. asks (1) for a mortar for
adhering tiles to the walls of a Turkish and Russian
bath, which would resist the action of heated air and
steam. A. Use a mixture of commercial glycerine and
finely powdered litharge. This compound will resist a
temperature of 225°. 2. Also a kalsomine or paint for
the walls of baths,which would resist the action of heat
and steam. A. Usezincwhitein dammar varnish; letit
dry very thoronghly.

(23) M. Bros. write: We are trying to find
a white enamel paint that will resist the ac:ion of water.
We use it on the inside of a pine pail for dairy purposes.
Have tried dammar varnish mixed with linseed oil, and
put on four to five coats; and although it makes a nice
enamel it does resist the action of water for any length
of time. A. Use zinc white in dammar varnish and let
dry very thoroughly before putting the liquid into it.

(24) W. A. 1. asks for the best method of
polishing brass work, and the best way of retaining a
polish for a length of time. I am assistant engineer of
one of our fire companies, and find it very difficult to

obtain a good polish. I have been looking over back 1

numbers, but cannot find desired information. A. For
keeping up the polish upon your brasswork, do not
scour with coarse powders. Get ‘‘electro silicon,” or
rotten stone; even whiting does well when the others are
not at hand. TUse a little kerosene oil in rubbing off
the work; it does not oxidize or become acid like vege-
table or animal oils. After you get the article well
cleaned up, you need use only whiting for rubbing off
the every day stains, and wipe off with the oily cloth,
It prevents the action of moisture and air, and reduces
thelabor.
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INDEX OF INVENTIONS

For which Letters Patent of the United

States were Granted
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AND EACH BEARING THA'T DATE.

[Seenoteat end of list about copies of these patents.]

Abrasive wheel, A. H. Rolfe........
Accordion, F. Gessner.
Accordion, O. Spaethe .
Alarm. See Burglar-alarm.
Amalgamator, H. B. Meech
Ammonia, process of and apparatus for ob ain-

ing, F.LOTeNZ.ccvuieriiiiens cor vovenniies conans 211,041

........ 211,062
. 211,264
211,368

. 211,316

Annunciator and communicating apparatus,
electric, W. Humans ... ........cceeeiiiinnnnns 217,286
Anvils, constructing, W. C. McCarthy.. . 21,311
Apron, workman’s, S. D. Webb.....c.ccoeeiiiinnnn. 211,118
Axle box, car, J. Timms.. .c..ocviiieriniiennnnnnns 11,382
Bag. See Paper bag.
Bag fastener, C. W. Bradford.....ccceeeeuveennnnn, 271,210
Bale binder, cotton, L. Burr.......... cevceiene ceeene 211,20

Bale tie, A. A. Southwick
Bale tie, Southwick & Wittich....
Battery. See Secondary battery.
Bed bottom, folding spring, C. L. Mills
Bed bottom spring, C. L. Mills....
Bed canopy, folding, A. Stevely..

. RT1367
217432

277,323
.. 211,322
.o M3

. 217,208

Bed, invalid, J. J. Bowker........ .

Bed spring, W. M. Davis... . 2110121

DBed spring, J. A. Kienardt... .....ccovviiiee wenn ot 271,136

Bedstead, folding, R. F. Meissner... .....c..coueee 211,046

Belts and preventing their slipping, compound for
preserving, W. H. Durkee...........ceceiennnnnn 217,017

Berth, automatic ship’s, W. T. Milligan . 21,321

Billiard cushion, 8. De Gaetano (r).... 10.322
Bit stock, W. J. Bayrer. 271,105
Bituminous compounds, apparatus for melting

and mixing, B. D. Healey.... ... 11,21
Blanket pin, S. F. Merritt.. . 211,318
Blind stop, L. Tilton 211,381
Block. See Brake block.
Board. See Center board. Wash board. Ironing

board.
Boat cover, detachable, J. H. Mansfield . 211,146
Boat plug, I.. J.Baker................ .. 207,102
Boiler furnace, steam, R. L. Slater.. . 271,361
Boiler tube stopper, W. F. Smith, . 271,365
Bolt and nut lock, C. Carleton..... . 217,408
Bolt-heading machine, T. Cooper. . 217,010
Book clamp, J. N. Wilson.....ceovvieii cniinnnnnns 211,096
Box. See Axlebox. Firealarmbox. Lunchbox.
Box, W. H. Atkinson 211,401
Box cover, W. H. Rohe.. . 201,061
Box-trimming machine, R. C. Anderson........ .o 277,100
Brake. See Car brake. Vehicle brake.
Brake block, M. J. Siqueira 211,360
Brake shoe, W. M. Abbott... . 217,098
Brake shoe, D. Prew..... 211,159
Brick kiln, W. N. GTaVes....cccieiiiennnieinnnnnes 211,421
-Brick machine, J.C. Anderson ....216,991, 276.992
Bridge, G. Lindenthal...........ccoiiiiiniiiinnnn.., 217,039
Broom handle attachment. F. W. Linco]n . 271,298
Buffing wheel, J. R. Abbe . 271,097
Bung bushes, machine for threading. C.E. Rob-

... 207,160

Burglar alarm, ringing, A w. Lawson ...... 211,296
Bushing for loose pulleys, J. Foschinbaur.. . 21,57
Button, T.J. Close......ccvvuvvnnnnnnnnnnns 217,005
Button, duplex sleeve, F. E. Williams 211,095
Button fastener, F. A. Smith, Jr............. 211,169

Button fastener, J. F. Thayer
Button hook, G.Clark .
Button hook, G. L. Witsil....cceeveriiinnneninnn oee
Calendar, J. Cussons
Can. See Oil can. Sheet metal can.

Car brake, A. E. Harris....... [ leeereenens 21214
Car brake, W. P. Widdifield

271,242
1215
217,300
277,051
207,152
277,863
211,319
217,350
216,999
. 211115
. 211,114
211,143
217,015
211,229
211,388
211,116
. 217,052
211,406

T coupling, Harry & Kieffer.
Car coupling, J. C. Look......
Car coupling, C. P. Nicolson...
Car coupling, W. Nunamaker..
Car coupling, E. S. Smith..
Car coupling, J. Thigpen..
Car, dumping, Rohne & Moenke
Car fender, railway, R. T. Bishop..
Car or other seats, H. B. Cobb
Car seat, H. B. Cobb
Carpet fastener, E. J. Lewis...
Carpet stretcher, W. H. Drew.
Carpet sweeper, W. H. Castle........... .....
Qarriage curtain lights, frame for, J. Watters
Carriage top, D. Conboy
Carving fork guard, W. A. C. Oaks
Center board, vessel, G. 8. Bell....

Chain, roller, W. Ballou........ 211,194
Chair, H. 8. Hale................ L1202
Chair, C. P. Nash . 277,329
Chandelier, extension, D. W Parker . 2,057

Channeling and grooving knife, Whitman & Tay-
lor...
Channeling and soul shaping or roundmg ma-
chine, S. F. Packard... ..oceveeee civeveneiennnns 211,056
Channeling machine groover, Whitman & Taylor. 277,093
Churn, H. Baldridge .. 71,103
Churn, W. Werfield 277,091
Churn cover, M. D. Chapin 271,001
Cider press, J. L. Barnes .o 271,195
Clamp. See Book clamp. Rubber dam clamp.
‘Well tubing clamp.
Clasp. See Purse or bag clasp.

. 217,092

Cleaner. See Slate cleaner.
Cloak, circular, W. B. Dowse ...... ....... ceeresnne 217,014
Cloek, carriage, R.J.Clay............ 211,234

271,261
211,104
217,059
21,111
277,066
211,002
201,317
211,088

Clock leveling device, R. B. Freeman ..
Clock winding device, elecfric, G. F. Ballou
Clod crusher, A. Peterson.
Clothes reel. J. H. Stuart....
Clutch, friction, G. N. Schoenberg.
{ Clutch mechanism, O. R. Chaplin..
| Coffee separator, J. R. Merrihew..
Collar, J. M, Varney........ «eceuee
Coloring matters from diazoamido compounds,
production of, J. Wolff. .. 217,182
Combination lock, W. B. Atkinson . 211,188
Corn and fodder binding device, T. G Brooke 211,214
Corn cutter, ear, J. N. Howser. e 217.284
Cosmetic wash, B. E. Buse..... . vees 211,221
Cotton and hay press, B. Babcock.... 17,101
Cotton gin, T. Camp .. 207223

Form, dress, Ri L Al FTTTTT
T See Screen frame. Slate frame.

Cotton gin G, Forshag........ «civvvieinnveineenns 21417
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Cotton gins, mills, ete., driving machinery for,

. 201,240

Coupling. See Car couphng Thill coupling.
Cream of tartar, apparatus for treating argols in

the manufacture of, A. Dreyfus.. 271,016
Cross tie, iron, J. Parr.......co.oovivvviiinnnnnnnnn, 211333
Crusher. See Clod crusher.

Crusher and pulverizer, M. A. Shepard............ 211,071
Crushing mill, F. A. Huntington... 211,134
Curd mill, Castle & Pohl... .... .. 20238
Curtain pole, A. D. Field... cesesiiinnes 211,253
Cushion. See Billiard cushion.

Cuspidor holder, T. H. Schmitz....ic..cccvuuennenen. 271,353
Cutter. See Corn cutter. Rotary cutter.

Dental engine hand piece, C. P. Grout . 211,126
Desk, school, G. Munger......... .. 211,326
Die plate, J. E. Sanders........... 277,163
Door lock, extension, J. Kuster, Jr... 211295
Doubling silk, ete., machine for, G. Singleton..... 11,014
Dramatic effects, apparatus for producing illu-

sory, J. W.Knell... ...cooiiiiiiiiniiiieiennnnn. 201,137
Drawer pull and lock, combined, J. Wise 211,398

. 211,283
Dredging machine, T. Z. Cole 211,236

Drier. See Fruit drier. -

Drills, grain and fertilizer spreading attachment
for, BE. W. Free....ccoo.cvviviiiinnnnnn veererseenes 211,260

Dust pan, F. W. Carpenter . . .

Dust pan, H. C. Godfrey.. 217,266
Earring, A. F. ATNOIA....ccovvviunnnieienrececnnnnnes 276993
Egg beater, L. Burnham ..217,218, 277,210
Ejector, double headed, W. J. Sherriff ............ 1,072
Ejector for wells, W. O. Robbins.. .. .. 201,346
Elastic roller, J. W. Osborne 277,154

Electricconductors, manufacture of silicious cop-

per and bronze for making, I.. Weiller. . 271,089
Electric divining rod, C. F. Varley..... 211,087
Electric machine, dynamo, J. A. L. Craig...277,2237, 277,238
Electric machines, armature for dynamo, L. Daft. 277,119
Electrical conductor, S. D. Strohm.. 201,314

Elevator, J. B. & W. M. Brimer. ... . 211,212
Elevator safety attachment, Carscadin & Fish.... 277,226
Elevator safety attachment, A. C. Rice.... 211,343
Elevator safety attachment, P. J. Singer 217,073

.. 2711289
. 271391
211,308

Embroidering machine, J. Jonson.
End gate, J. H. Werden... ....
End gate, wagon, J. Lutz

Engine. See Steam engine.

Engraving, J. Barle.....c..cooviviiiiiinniiiies coren 217,412
Evaporator. See Molasses evaporator.

Excavator and grader combined, W. C. Harrah.... 277,027
Exercising apparatus, G. Worthington....... .... 211.399
Exhaust, regenerating, Gruson & Handrick....... 211,211
BExtractor. See Pulp extractor.

Eye bars, manufacture of, C. L. Strobel............ 201,373
Fastening for satchels, ete., A. C. Frankel... 211,259
Feed water heater, D. C. Stillson............. . 211,075

. 01,285
. 211,357

Feed water heater and purifier, J. W. Hubber..
Fence, M. N. Sevier. .
Fence wire with spur attachment

. F. Hyde..... 217,288
Fender. See Car fender.
Fermented liquors, method of and apparatus for
manufacturing, E. Schmitt . 271,065
Ferrule for bandles, J. Barker. . 277,404
Fertilizer, J. Gould... 217,023
File, bill, I. S. Smith.. . 217,170
Filter, liquid, J. Benson . 21,208
Fire alarm box, electric, B. Frese . 217,020
Fire escape, H. Fairbanks....... ... . 211,415
Fire escape, S. T. Mickey. . 217,049
Fire escape, A. L. Pitney... . 217,340
Fire escape, W. H, Stuckey............ v seees .. 211,376
Fire escape, Todd & McKee.. . 1433
Fire escape, A. S. Trafton . 21,175
Fire escape, A. Vogt..... . 271.386
Fire escape, J. D. Weed.. . 271,389
Fire escape ladder, A. C. Ferns . 114
Fire escape ladder, flexible, W. C. Bush . 201,222
Fire escape tower, S. J. Pardessus........ ..... . 271,156

Fire extinguisher, automatic car stove, J.F.Gyles, 277,127

Fire kindler, W. J. Babb . 277,190
Fishing rod tip, T. H. Chubb....... 211,230
Flower pot holder, P. Goeden.... . . .....ceeuee.. 207,125
Flux, welding, E. A. Whitcomb . 217,393

—e 24

Frame corner fastening, J. E. Stuart . 211076
Friction movement, J. A. Horton.... . 217,282
Friction roller and box, R. Seldon.. . 217,070
Fruit basket, R. E. Morey . . . 277,148
Fruit drier, W. C. Doherty............cceeuuse Ve . 71018
Furnace. See Boiler furnace.
Furnace, G. E. Buschick.... ... 201,407
Furnaces and device for operating the same, re-
versing valve for, H. Swindell .................. 217,019

Gage. See Printing press feed gage.
Gas by electricity, device for lighting, J. B. Odell. 277,053

Gas machine, air, J P. Clifford 211.113
Gas making retort, M. Gross ... 271,270
Gas tubing, etc., compound for coating, S. Barr... 276,998
Gate. See End gate.
Glass lamp mold, A. H. Baggs ....coeeviereniniennns 277402
Glass lamps, apparatus for making, W. L. Ewing. 277414
Glove, grooming, R. W. Thompson.......... --..... 11,1713
Glucose, sugar, or similar articles, machine for
cutting blocks or cakes of solidified, C. C.
MillEr e iiiiiiiiiiiies ceriiiiiiieianiees ceeens 277,320
Gold and silver from their ores, apparatus for ex-
tracting, R. Barker........cceeiiiiirneiiinniennns 216,997

Grain binder bundle discharger, J. R. Severance. 277,356
Grain drills, variable feed device for, W. F. Marks. 277,306
Guard. See Carving fork guard.

Gum compounds, apparatus for working Yulcan-

izable, A. C. EAQY.....cevvevinnnnneninnnns e 277,018
Gum compounds, working and vulcanizing, A. C.

0 16 211,019
Gun, needle, J. M. & [1. Villa 211,385
Hair tonic, J. A. Shattuck.. . 211165
Halter, E. P. Sears..-.... . 271,354
Halter, J. Thornton ..... . 211,380
Hammer, drop, N. C. Stiles (r) 10,324
Tfammock and method of making the body of the

same, A. O. Rood.... . 271,161
Handle. See Knife handle. Saw handle.

Harness or hame link, J. J. Kelly.....c.co.ooieeeuen 207,290
Harness pad, E. Kettering........ covvvviiiin vanes 211,201

Harrow, rolter, and scraper. combined, J. Harter. 277,029

Harvester. L. Sweet 211,078
Hat shaping apparatus, L. H. Hoyt.... ... 17,085
Hats and sizing or felting hat and other fabrics,
scalding napped, J. S. Taylor........ccoevvuueeen 211,081
Hay rake and loader, E. B. Towl.. . 271,174
Hay stacker, J. C. Testman.. . 211,318

Heater. See Feed water heater.

Heel burnishing tool, E. Bourgeois
Hinge, spring, J. Spruce
Hoisting and transmitting freight, coal, etc.,

mechanism for, K. Murgatroyd... AN1,827
Hoisting device, C. W. Baldwin . 27,408
Holsting machine, Mayhew & Payne............... 201,147
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Holder. . See Cuspidor holder. Flower pot holder.
Horse tail holder. Lamp holder. Lead or
crayon holder. Life:preserver holder. .Sew-
ing machine attachment holder. Shot holder.
Stencil holder.

Hook. Seeé Button hook. Ice hook

Hoop skirt. T.. Gallaher..

Horse blanket, E. W. Allen,

* Horse power. A. Stuart.. .

Horse power and capstan, C. C. Brush

Horse tail holder, A. C. Smith

Horseshoe nails, machine for forging,

Hub attaching device, G. W. Patterson

Hub, véhicle wheel, M. L. Senderling....

1ce, aiding the formation of atrhosphericor natu-
ral. O. Guthrie . 07,024

Ice cream freezer, F. Espel. 201,250

Ice hook, J. Winebrener.... 271,437

Ice machine, A. \V. Eldredge........ . .. 21249

Ice tool. combination, G. M. Patten .. 271,334

Incrustation preventive. G. Downie... .. 201122

Indicator. Sée Pheuwmatic indicator. Speed indi-
cator.

Injector. ointment, A. W, Brinkerhoff.

Ink, stamping. W. Reissig......

Insects, destroying, J. Cole...

Insulated conductor of clectricity, electroplated,

217,063
277425
271,855

.o2t212
. 217,342
271,008

N. H. Edgerton........... «oooooiviiiiinan . 01,248
Insulated electrical conductor, W. Smith. . 211,366
Iron. See Polishingiron. Waffle iron. .
Ironing board, B. F. MODE....covieeeeiiiiieennrnnnns 217,34
Joint. See Sheet metal pipe joint. .

Journals, take-up box for shaft, F. 1. Pearce. .... 217,157

Jute, butts, andanimal hair, treating, 1. Ohnstein. 271,054
Kiln. See Brick kiln,

Knife. See Channeling and grooving knife.

Knife bandle, G.’S. Hastings................. Ceeieen 211,132
Knitting machine, W. W. Clay 211,004
Knitting machine, G. Lindley, Jr 217,299
Lamp, electric ar¢, A. Shedlock.............. 211,166, 277,167
Lamp holder, electric, A. Shedlock.... .. ..... ... 277,168
Lamp hood, electric, 8. H. Tacy .. 21371
Lantern, N. Tufts ......c.ccoiiiiiiiinniiiiienn 277,086 |
Lathing device, 8. PeIry.....ccoovee s veeeiieennnns 277 058

Lead or ¢rayon holder, W. I1. H Knight...2717,188, 217,139
Leather splitting machine, J. A. Enos.. 217,413
Leveling instrument, W. W. Le Grande .. 213,037
Life preserver holder, W. P. Gray. . 211,269

Lifting jack, M. Eaton.... .. «ccoe v cerenreennnnes 207,247 |
Lock. Seé Combination lock. Door lock.
Locket, F.B. GOUlA....cocevvis vevrirnrnennesnennnns . 271,022

Lockets. manufacture of, C. S. Pine
Locomotive, O. Rothrock..
Lubricating apparatus. O. Colvin
Lunch box, W. Felstead
Magneto-electric machine, C. A. Seeley
Malting apparatus, C. G. Bosch
Mechanical movement, Hadley & Grout
Milk can cover, J. W. Lane..
Milk, preserving, E. Scherff .
Mill. See Crushing mill. Curd mill. Roller mill.
Rolling mill.

.. 277,339
.. 211428

........... 277,025
.. 211,140
211,352

Mill stuffrecovering machine. D. H. Tord. . 217,301 |
Milistone balance, W. C. Hale.................. .. 23 ‘
Mixing sugar. etc., apparatus for, C. C. Miller..... 211,319
Molasses evaporator, J.'S. Boren............. Lo o 207,206 |f
Mold, J. Harrison....ii.c.ceeieieenn oo . 277,181

Motion. device for converting, J. R. Rlcketts 201,345 |
Maugical instrument, me¢hanical. A. H. Hammond: 21,129
Musical instrument, mechanical, N. R. Marshman 277,309
Musical instruments, key board attachment for,
© J.Schwertner.......iveevceveeenes eeregee peseces 211,067
Nail plate feeder, automatic, W. Brown .. . .. 11215
Neck bow fastener, W. D. Slocum . 201,362 |
Nut lock, J. M. Perry .. 277,336 |
Odorless excavating apparatus, Boyér & Hen‘ry .. 277,209
0Oil as a ‘substitute for lmseed oil, manufacture of,

. G. Oster
Oil can, J. F. Lockwood..
Oil can nozzle, F., 8r., & W. Hummel
Ore crushing machine, W. Clark

271331
217040 |
201,287,
. 271233

Organ blow pedal, J. C. Vetter.... ...... ...covuuen 71435
Packing for steam joints, D. N. Melvin....._...... 217,048
Packing, steam, C. H. Newmal..........ccceetunen 217,151
Pad. See Harwess pad.

Paging machine, J. McAdams Ceeeedeient 211,310 -
Pail, dinner, Starbuck & Taylor.. . 1i3n

Taun. See DUst Pan. Vatuum pan.
Paper bag, J. P.Onderdonk....
Paper bag filler, automatie, T. H. Hill .. 3
Paper, making luminous, W. Trotter, Jr vee. OTM,383
Paper pulp, machine for reducing wood to, J.

Prickett.. ..ot

L. 2153
LTRTIAB8

211,060

Paper pulp screen, P. H. Cragin 17,239
Pen rack, R.Charles..........oo veaninnn . 277,003
Pen, stylographic fountain, E. W. Morton... 71,149
Pessary, stem. G. W. Lutz... 1,424
Pick, W. A. Wright 277,183
Pin. See Blanket pin. Tuning pin.

Pipe. See Soil and waste pipe.

Piston, S. Maltby ......cooiiiiis ciiiieiiiiiiiiiiena, 217,305
Planter and fertilizer distributer, combined seed,

M. H LineoIni...oe coln civveniierenidinnin., 217.038
Planter check line reel, corn, G. D. Haworth .. 277,080 |
Plarter cut off, hand. 8. . Babcock. .............. 216,995 |
Planter, potato. L. A. Aspinwall 216,994 |
Planter, seed. G. D Haworth. 277,021 |
Planter, seed, D. Wise....... 217,391
Planters, spring metal cut off for hand, S. P. Bab-

216.996
Plow, C. Anderson.... 217,185
Plow, L. I. Bodenhamer.. .o 77,205
Plow, E. D. Meagher 211,314, 277,315
Plow, A. MeKenney...........civeeveeeinnnencannnns, 207,041 |
Plow for submarine work, curved rotating, A. W.

Von Schmidt . 201
Plow, sulky, G. H. 211258 |

Pneumatic indicator and speaking tube, J. Capron 277,110 !
Polishing iron, C. Ball .... ... c..iiiiciiids vaees 217,193
Polishing wheel, F. 1. Morse. . 201,3%
Pot. See'Stove fire pot.

Power. See Horse power.

Powerlodding apparatus; F. Peteler... .......... 211,337
Press. See Cider press. Cotton and hay press.

Printing press feed gage, T. H. Winchester . 217,396
Puller. See Staple puller Stump and grub puller. *° =
Pulp extractor, automatic. S. L. Gould.............. 277,268

Pump, double acting, J. Henwood
Purse or bag clasp, E. Sontheimer..
Puzzle or toy, F. W. Davenport....
Rack. See Pen rack. :
Railway signal, . C. Beckwith............ Ceenaieas 277.2007]
Railway signals, apparatus for operating, A. G.
Cummings..
Railway signals. circuit instrument for electric,

LT,
. rmges
LA

Railway skid, reversible, S. Lowe P
Railway sleeper and chair, Bronson & Armstrong 277,000
Railway trains, electric signaling apparatus fnp,

Shaw & Judkins...........covoiiet L ciiiiieniaien 211,358
Rake. See Hay rake. . L
Rake straightening device, G. N. Sweet............ 2,01

| Valve. balanced slide, J. Murphy

:{ Vehicle hound socket, H. McFarlane .

Ratchet wrench, W.D. FOrbes...c..eceevueneennncss 217,256
Rattan scraping machine, G. S. Colburn.. .o 211,285
Planter check lme reel

Reel. See Clothes reel.
Reelette, C. B. Clark.......cccevviiiiiiiiiieennnnnns 217,231
Refrigerating chamber, car, and appamtus, Myer

& BAYIEY . etiiiiiiiiiiits cianns seeeescsiisinnines 211,150

Refrigerator, filter, and water c¢ooler, combined.,
T. C. Nativel . 217,330
Register, J. L. Harley... 211,130

Ring. See Earring.
Rivet setting machine, H. E. Spencer .............. 217,369
Rock drilling machine, H. Dunham...... eraeianes 271,244
Roiler. See Elastic roller. Friction roller. Spring
roller.
Roller mill, D. W. Marmon........ceeseeeeeeess eeee. 201,307
Rollers with toothed metsl, apparatus for cover-
ing, W. T. Leech..........e.eiuverenns seoe sveenes 207,297

. 217,044

Rolling mill, continuous. W. W MecCallip..
Roofing. machine for flatténing the seams of sheet
metal, Painter, Murrill & Keizer................
Roofing, metallic, T. F. & J. Fitzberger..
Rotary cutter, O. J. Beale
Rubber dam clamp, J. P. Carmichael.
Sail hank, W. H. Peteler.. ..
Salt and apparatus for use therem and for other

217,405
. 224
. 211,338

purposes, manufacture of, H.Frasch........... 17,419
Salt, ete., and apparatus therefor, graining or crys-
tallizing, H. Frasch..... ......icoiveveiiee onn . 211, 418

.. 277,090
.. 217,021
. 21,141

Sandpapering machine. Weirback & Bltting
Saw. E.' H. Gabus ... .....
Saw, buck, E. A. Learned
Saw guide, horizontal, J. J. Sadler
Saw handle, Ha!l & St. André ..
Saw jointer, W. H. Smith........
Scale, wheat and flour, G. M. Knight
Screen. See Paper pulp screen. - Window screen.
Screen frame. G. N. Joss
Screw driver, A. Benson ..
Screw, coffin, G. Rogers
Seat. See Car seat.
Secondary battery, E. R. Whitney
Sediments or precipitates, apparatus for deposit-
ing and collecting. G. Bacher..
Seeder ind fertilizer dlstrxbuter, combmed B.
Kuhns (1) ...oiiiiin viiiiiiniiiiiiiiiiic i e
Separator. See Coffee separator.
Sewing machine, G. . Burgess
Sewing machine, E. T. Thomas .
Sewing machine attachment holder, E. T. Thomas 211,083
Sewing machine attachments, clamp for, G. A.

. 21121
. 207084

Sewing machine button hole attachment, J. P.
Hallenbeck......c., o iiiiiiiiieeeeiiiidionininnns
Sewing machine tension, automatic, R. W. Whit-"

DY . titnetnnnnsereesossonsens natansnnaancnn ve eee. 271,094
Sewing machine tension device, H. Holden, Jr... 277,281
Sewing machines, clamp guide for button hole,

Bolton & Pentz......ccoovvvviienn viis it el 211,106

Shavings and dust feeder, pneumatic, H. C, Baer. 277,192 |

Sheet metal can. E. P, Follett - 277,255 |
Sheet metal, machine for wiring, Wilson & Bools 217,180

Sheet metal pipe joint, C. Recht.... . .04
Shirt, R. Cluett.. RN ..217,006
Shot holder, J. C. Turner L 77384
Sifter, flour, J. Henninger . 211,218
Skating rinks and other purposes, compound for, .
Lumbye & De Bevoise.. teteetenienns . 271,043

Slate cleaner, C. E. Ramage
i Slate frame. school, D. Serymgeour.
Slate, school, J. B. Walsh
Soil and waste pipe, J. Barrett . eeee. 07,196
Soldering machine, can, L. W. Counselman . 21,01
Sole trimming and channeling machine, J. H.

. 27134
277,164
. 211,381,

. RM7.395.

Soles or heels, apparatus for and method of cut-
ting elastic. ‘L. T. Tougas
Speculum and vaginal irrigator, G. W. Lutz
Speed indicator, magnetic, E. Weston ‘. 77,179
Spinning frame flier, H. B. Frost v 271,262
Spinning frame spindle bearing, McCracken &
Hamer
Spoon rest, M. A. Maeder.
Spring. ' See'Bed spring ‘Bed bottom spring. Ve-
hicle spring.

277 085
. 27042

Spring roller; balanced, J. Il Russ........ o 217429
Spring shackle, C. W. Saladee..... . 271,162
Staple puller, H. A. Gore........ . 217,420

Steam boiler, B. N. & D. W. Payne

SBleam engme, WoE. Hill..
G.B. McOr‘Lcken

Sfencﬂ hnlder, J.W. Bennett..

Stopper. See Boiler tube stopper.

Store service apparatus, H. H. Hayden..

Stove, cooking, Cooper & Conwell ...

. 11426
277,034
. RMM5
. 201,201

.. 2216
. 211,009

Stove fire pot. J. A. Miller..... . 217,050
Stove pipe shelf, J. Kurtis . 71,294
Straw stacker, A. H. Allison ........ 217,400

Straw stacking machine, W. €. Swindler. . 217,080
Stump and grub pulier. D. Cornelius .t
Sugars, centrifugal machine for treating sorghum

and other, R.B. Palmer........ ... . ..........
Tag and envelope, combined, J. T. Dunham

211,155
211,245

Tank. See Water closet tank.

Tap wrench, A. J. Smart .. RN,430
Telegraph, automatic, J. H. Rogers.. . 271,349

Telegraph cable splice, W. R. Patterson ... 277,335

Telegraph line, underground, W. Cohlman . . 211,007 |
Telephone, H.Clay.: ........ ... ... . 211,112 §
Telephone, receiving, M. L. Baxter... . 217,199 [
Telephone, transmitting, M. L. Baxter . 271,198 |

Telephonic and other electncal purposes, line \

changer for, C. H. Lothrop . 211,145
Thermostat, W. G. Day S 277,241
. 217,416

Thill coupling, J. H. Foote
Thill coupling for sleighs, A. J. Allen.

271,099 J

Thrashing machine, S. E. Oviatt.. ... . . 71,055
Thrashing machine: Roberts'& Schafer............ 211,347
Tie. See Bale tie. Cross tie. :

Tooth crown, artificial: H. Weston ....... . . 217,392

Truck for handling brick, J.'S. Armstrong ..
Trap. See Steam trap.
Tug box loop, hame, W.

. 217,187

A. Underwood 217,434

Tuning pin for stringed instruments, W. R. Briggs 277,211 l
Universal joint, E. W.Vogel... .. ........ceeeil 211,176 [
Vacuum pan, W. A, Hoeveler.... «. ..ot cevvnn oo 271280 |

Vacuum pans, device for cleaning, G. Dinkel . 271,012°
211328
Valve cover, removable, E. E. Carter... . R
Valve for steam fire engines. relief, R. H. Atwell 211,189
Vehicle brake and starter, H. Marneffe . . 277,308
. 211,313
. 271,204
. 277,032
. 277409 |
. 21,252 |

. 217246 {

Vehicle spring, L. F. Betts
Vehicle, spring, ‘A. E. Hermann ..
Vehicle. two wheeled, J. A. Chapman
Vehicle wheel, E. G. Ferguson
Velocipede, D. E. Dutrow .
Vise, bench, G. W. Pittman. . 21,158
Waffle iron. 11arker & Wilkins .. . 21422
‘Wagon, buckboard; J. H. Sinclair ............... .. 211359 [
Wagon platform gear, W. S. Appleget.... . 271186
Wall paper;apparatus for drying, H. Hilbers . 27,083 '
Washboard, E. Butzbach...... e eeereeaeeen e 271,109

‘Washing machine. C.Dodson.... .... cenennier 207.243
‘Washing machine, R.S. llarrlngton eiededeia . 201,028
Water closet apparatus, K. E. Kritch............... 211,293
Water closet tank or cistern, H. & W. Sutcllﬂe A
‘Well tubing clamp, oil, D. L. Lewis .. 211,142
‘Wheel. See Abrasive wheel. Buffing wheel Pol-
ishing wheel. Vehicle wheel.

‘Whip socket, F. Baumgartner. . 1,197
Window screen, J. W. Carman...... 111
Wire and cord stretcher, J. Sedgwick . 217,068

. 217,423

Wire, barbed, C. 8. Locke.............c...... .

Wire straightener, rotary, Goodyear & Morris..... 211,267
Wrench. See Ratchet wrench. Tap Wrench.

Wrench, L. W. & T.F.Giles....cceoiiiiiiiiianianeees 211,265

DESIGNS.

Buckle, C. V. Goddard............ cereeiieiiieneeas 13.898
Flower pot. C. S. Reed. . . 13.896
Fringe, T. Abbott....... 13,889, 13,890
Fringe, C. CressON...cciieeieces cevssesenssnes sonennn 13891
Fringe, G. E. Goucher.. 3,892 to 13,895

Seal press, R. 1. Smith. a 13,897

TRADE MARKS.

Beer. bottled, P. Best Brewing Company...........
Cigars, cigarettes, and smoking tobacco, S. Jacoby
& Co..
Dress shlelds., 1. A. Canfield Company
Cotton sheetings and shirtings, Jackson Com-
pany. y 10,256, 10,257
Flour,J. F. Imbs & CO.vuvvvnnnrnninnnnnn 10,255
Hydrocarbon fluid. Hopkins & Milnor 10,254

. 10,262
10.258

Medicinal preparations, G. L. Beck . 10,260

Medicine, cathartie, Francis Brothers............... 10,261

Tobacco, cigars, and cigarettes, fine cut and plug
chewing and smoking, G. H. Spear.............. 10.259

\\’ashmg powder, Benk \1anufacturmg Compa.ny 10,252

A prmted copy of the specification and drawing of
any patent in the foregoing list. also ot any patent
issued since 1866. will be furnished from this office tor 25
cents. I[n ordering please state the number and date
of the patent desired, and remit to Munn & Co., 261
Broadway, New York. We also furnish copies of patents
granted prior to 1866 ; but at increased cost, as the
specifications, not being printed, must be copied by
hand.

Canadian Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, at a cost of $40 each. For full'instructions
address Munn & Co., 261 Broadway, New York. Other
foreign patents may also be obtained.

————

Advertisements,

Inside Page. each insertion - = - 75 cents a line.
Back Page. each insertion - = =« 81.00 n.lme.
About eight words to a line.)

Engravings may head advertisements at the same rate
per line, by measurement. as the letter press. Adyper-
tisements must be received at Dpublication office as early
as Thursday morning to apvear in next issue.

+>1883.
F THE GRAND EVENT OF THE YEAR.

" TH Cincinnagiz=
i i »'%Industmal

Manufactures—Arts—nventions—Products.
Recognized everywhere as the
NATIONAL EXHIBITION OF INDUSTRY AND ART,
EXHIBITORS FROM EVERY STATE IN THE UNION.

ADMISSION 25 CENTS.
Na charge for space or steam power. Special
arrangemerics made for transportation of ex-
hibits and v151tors For full particulars, ad-
dress, Wm. H. STEWART, Sec'y.

1883.<

THE CASCADE BATTERY.—DESCRIP-
tion, by F. Higgins, of a battery of the circulating kind,
for telegraphlc purposes, in which the alimentary fluid
employed passes from cell to cell by gravity, and main-

tains the action of the battery as-long as the flow con-
tinues. Illustrated with one fizure. Contained in Sc1EN-
TIFIC AMERICAN SUPPLEMENT, No. 363. Price 10

.

ceuts To be ha,d at this o!ﬁce and from«all newsdealers

BEFORE YOU BUY A BICYGLE

Of any kird, send stamp te GUMP BROS.,
k, Dayton, Ohi hio, for [arge JIMustrated Pnce
g List of mew and Second-Hand Machines.

INSTRUMENT FOR DRAWING CON-
verging Straight Lines.—A paper by Prof. F. Sinigagli,
descriptive of the theory and mode of construction of a
simple and easily constructed instrument for drawing
converging straight lines and ares of circles whose cen-
ter falis outside the paper. Illustrated with ten figures.
ontained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
363. Price 10 cents. To be had at this office and from
all newsdealers.

Lo 1LeR

Lamp and Oiler Combine !, Spout turns up when not in use. Send
sor Pnces E.R. WALKER & CO., 164 Randolph St. Cuicigo.

REMEDY FOR SICK HEADACHE.—

| Abstract of u paper by Surgeon’ Roehring, giving the

favorable results obtained by him from the use o: sali-

cylate of sodium in nervous headache. Contained in

{ SCIENTIFIC AMERICAN SUPPLEMENT, No. 363, Price

}10 g?nts. To be had at this office and from all news-
ealers.

NOTICE to Users of Steam anpe.
) We have received followmg letter in
regard to one of our No. 5 * ' (316)
Steam Jet Pumps elevatmg 14 meh pipe
of water mnre t g
| N§l~ MI
VAN DUZF]\ & TivT. Cmcmnatl, 0.
* Money could not buy the Jet of us
unless another could be had. Iwould
not give your No. & *“ L for a $700 pump,
equal distance to rafse.
" N. A, Litchfield, Supt. Ml('h slate Co.”’
‘We make eTen Sizes of these Jet Pumps.” Prides $7 to $75.
Capacities 100 to 20,000 gallons per hour. State for what

purpose wnnted and send for atalogue of ¢ Jets,”
VA TIFT, Cincinnati, Q.

N DUZEN &

© 1883 SCIENTIFIC AMERICAN, INC

GET THE BEST AND CHEAPEST.

D A FAY &£ CO..
" (Cineinnati, Ohio, U. 8. A
Excluslve Agentq and Importers for the Tnited States, of the
ELEBRBRATED

PERIN BAND SAW BLADES,
Warranted superior to all othersin quality, fin.
seh, unlfl)rmth[ of temper, and general dura-
ullfy One Perin Saav ontwears Flisree ordinary saws.

~-DURIFIER o
FfOR STEAM BOILERS

APPLICATION|

U.S, &

SPEGIAL NOTICE.

In press and ready for distribution in thirty days.

APOCKET MANUAL FOR ENGINEERS,

Edited by JOHN W. HILL,
Mechanical Engineer, Member American Society of Clvil
Engineers,Member American Association, R. R.M
EDITION, 10,000,

Of which first 2,000 copies will be furnished, postage pre-
paid, at one dollar ($1) each; subsequent copies fur-
msl:llled (postage prepaid) at one dollar and a half ($1.50)
ea,

FOREIGN PATENTS

A pocket manual of useful information for mechanical

| engineers, steam users, and mechanics, containing 224

pages (set in nonpareil type) of carefully selected ‘data,
formulas, and experimental investigations from the
latest .and most approved sources.

Printed from electrotype plates. on white No. 1 book
paper, in stiffmorocco covers, with cardinal edges.

Size of page. 4% X 6% inches.

From % ress of Robert Clarke & Co., Cincinnati.

Published by WM. A. HARRIS, ‘Builder of Harris«
Corliss Steam Eng nm PROV(D!«NCE R. I, to whom all
subscriptions for coples should be sent.

The Brayton Petrolenm Engme Co.

50 Federal St.,
BOSTON, MASS.

N -redueq
‘3ouR
‘SOUSY ON
-Jol0U ON

"SOILY ON

*90URPUSY)Y OU
o0
‘1800 ON

q80TITY

"HOTROTdX!
“Teeuduy ON

-INSU] BIIXO ON

UN
‘BS ON

SAFETY! ECONOMY ! CONVENIENCE!
Expense Ceases when Engine is Stopped.

‘While the cheapest motor in the world for continuous
running,the cost of fuel becomes a mere trifie
when power is required at intervals only.

J. R. SMITH............. .Philadelphia, Pa.

G. 8 WORMER & SON Detroit. Mich.

G.S. WORMER & SON .Chicago, 111, Agents.

T.8. BOWMAN....... .8t. Louis, Mo

ROBINSON &‘~CALR4Y $t. Pau, Al M 5
COURSES IN

Mechanical Engineer,ing
Electrical Engineering

Civil Engineering
and Architecture

ENTRANCE EXAMINATIONS BEGIN AT 9
A.M. JUNE 18 and SEPT. 18, 1853.

Tor the UNIVERSITY REGISTER, containing full state-
ments regarding requirements for admission. courses ot
study, degrees,:-honors, expenses, free scholarships,
ete., and for-special information, apply to

THE PRESIDENT of CORNELL UNIVERSITY,Ithaca, N.Y.

-‘-'-FIRE -—AND— VERMIN: ==
PROOFR

Sample and Circular Free by mail.
U, S, MINERAL WOOL CO, 22 Courtlandt Sty N. Yo

seno 70| ONDON,BERRY20RTON
———— PHILAPA FOR »—————

PATENTS.

MESSRS. MUNN & CO., in connection with the pub-
lication of the SCIENTIFIC AMERICAN, continue to ex-
amine Improvements, and to act as Solicitors of . Patents
for Inventors. '

In this line of business they have had thirty-eight -
years' experience, and now have wnequaled facilities for
the preparation of Patent Drawings, Specifications, and
the prosecution of Applications for Patents in the
TUnited States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Copyrights for Books, Labels, Reissues, Assignments,
and Reports on Infringements of Patents. All business
intrusted to them is done with special care and prompi-
ness, on very reasonable terms.

A pamphlet sent free of charge, on application, con-
taining full information about Patents and how to pro
cure them; directions concerning ILabels, Copyrights;
Designs, Patents, Appeals, Refssues, Infringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-
tents, etc.

We also send. free of charge. a Synopsis of Foreign
Patent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO.y Solicitors of Patents,
261 Broadway, New York.

BRANCH OFFICE -Corner of F und Tth Streets,

Washington. D. C.




Sreientific

American,

333

United
States

" Mutual
ACCIDENT
Association,
820 Broadway,

N. I, p

$35.000 Accident Insurance. %25 Weekly
Indemunity.  Mcembership Fee, $4. Annual
cost about $11. $10,000 Insurauce, with $50
Weelily Indemnity, at Corresponding Rates,
Wreite or call for Circular and Application
Blank.
EUROPEAN PERMITS WITHOUT EXTRA CHARGE.
CHAS. B. PEE'T (of Rogers, Peet & Co.), Pres’t.
JAS. R. PITCHER, Sec’y.

320 & 322 BROADWAY, NEW YORK.

2]
THE DINGEE & CONARD, CO'S

GE HOUSES

ly establishment making a SPECIAL
£5S of ROSES. '60 L ARGE H!
) alone, Strong Pot Plants suitable for
immediate bloom delivered safely, postpaid,toany post-
splendid varieties, your (%holce all labeled;
? for 82: (9 for 835 26forg4: '35 for $5;
75 forg(0; 100for 8i3; We CIV Ea_ Handsome
X of choice and valuable ROSES free
with every order. Our NEW OUI%E, a complete
Treatise on the Rose,T0DD. elegantly illustrated— freeto all.
THE DINGEE & CONARD CO.
Rose Growers, West Grove, Chester Co., Pa.

———————
gigna; Bird, Floral, Gold Punel, German, French-
Italian and Oriental Views, summer, winter, moon,
light and marine scenes, all in- beautiful colors en superfine
enameled board, with yournamein fancy script type, 10c. A 30
page ilinstrated Premium List sent with ‘each order. Agents
make 50£er cent. Full particulars and samples for 3c. stamp,
OA.

TON PRINTIN& CO., Northford, Conn.

for handsome Hinstrated stand.
A(EE!“Tstw%"ttedx' Books & Bibles

low in price; selling fast; needed

everywhere ; Liberal terms.
Bradley, Garretson & Co., 66 N. Fourth St., Philadelphia, Pa.

Patent Foot and
Actual Workshop
Suws, Scroll Saws,

FREE. _&)

Read what our Customers say:
0. C. HiLL, M.E., BLACKFOOT, IDARO:—I sat

equiil to a titteen hour job in & machine shop.

sider the lathe without an equal.
Address We Fo. & JOHN BARNEFS,

on trial if desired.

For Business in the Waorkshop.

lathe steadily for eleven hours, cutting off and threading
1)% steam pipes. . Those who saw the work declared it

with speciul regard to the velocipede fuot motion, I ¢con-

No. 1,999 Main St , Rockford, X1l

BARNES’

Stcam Power Machinery, Compiete Outfits for
Business, Lathes for Wood or Mectal. _Circular

Formers, Mortisers, Tenoners, ete., ct¢ Machines
CATALOGUE AND PRICE LIST

DESCRIPTIVE

at the

12 INCHES SWING!

&% o . BETWEEN CENTRES
ZHoLLOW SPINDLE
‘L'aken

RIEIVIOVAIL..

MANUFAC

THE NEW YORK BELTING AND PACKING CO.,

TURERS OF

RUBBER BELTING, PACKING & HOSE,

HAVE REMOVED TO
Nos. 13 and 15 PARK ROW, opp. Astor House, NEW YORK.

NUT TAPPING
MACHINE.
DURRELL’S PATENT.

No. 1 Machine, 900 1b., 7 spindles.
Wy “ 1050 <Y ey
“ g 600 3 “
Capacity of 7 Spindles, 8,000 per
10 hours.

«

ou:
Acknowledged to be an indispens-
able tool Manufactured by

HOWARD BROS,,
Fredonia, N, Y.

NEW HAVEN MANUFACTURING CO.
NEW HAVEN. CONN,,
MANUFACTURERS OF IRON WORKING

MACHINE TOOLS

Lathes, Planers, Drills, Shapers, ete.
ILLUSTRATED CATALOGUE ON APPLICATION.
ete.

Orint YourOwn <.

TLarge sizes for circulars, etc., $3 to $90.
For pleasure, money makingr, young or
old. Everything easy; printed instruc-
tions. sSend two stamps for Catalogue of
. Presses, 'T'ype, Cards, etc., to the factory.

KELSEY & CO., Meriden, Conn.

CARDS,

Rider's New and Improved
COMPRESSION

HotAir Pumping Enging

New and Improved Designs.

INTERCHANGCEABLE PLAN

MANUFACTURED BY

DELAMATER IRON WORKS,

C.H. DELAMATER & Co., Proprietors,

No. 16 Cortlandt St., New York, N. Y.
: BOOKWALTER ENGINE.

Compact. Substantial. Econom-
ical, and easily managed; guar-
anteed to work well and give
full power claimed. Engine and
Boiler complete, including Goy-
ernor, Pump, ete., at the low
price of
3 HORSE POWER........$240 00
- o . 280 00
“ . 355 00
S e e 440 00
§=" Put on cars at Springfield, O.
JAMES LEFFEL & CO.,
Springfieid. Ohio,
or 110 Liberty St., New York.

“

3 PATENT COLD

0 S WATCH CASES
Economy! Strength! Dura-

bility | ELEGANT DESIGNS!

. w .- /GUARANIEEDIag;ZOYeanl

URAEI Stamps.© Bedt Made. Immense Oatalozue
»free to Agents. The G. A. Harper M1g.Co.,Cleveland,0

e lmpgnuu}fﬁcvfg'rrm(ﬁnt} C :li‘mﬁlzrm’ﬁh}
2 10c. Quality not quantity. Warranted best sold.
Bonanza for agents. FRED L. JoNES, Nassau, N.Y.

RUPTURE

cured without an operation or the injury trusses inflict
by Dr.J. A. SHERMAN’S method. Ofiice, 251 Broadway,

ew York. His book, with Photographic likenesses
af bad cases, before and after cure, mailed for 10c.

$66

a week in your own town. Terms and $5 outfit
free. Address H. HaLLer & Co., Portland, Me,

DYKE’S REARD ELIXIR
Forces Juxuriant Mustache, Whise
PP kocs, or hajr an bald heads in 20 to §

2 or 8 Phgs doos
Will proveit or forfeit
directions peaiad -nu

wrise everybody,
e, tho work,
Drice_por DPackage with

& £
osrpaid 25 ennts, § fo

]
gt’s, Palatine, lil.

106.0
s, stamps orsilver. A, L. SHITH & CO.y Sole

All New Enameled Gold and Floral Chromo Cards,
name on,10c. W, H. Card Works, West Haven, Ct.

50
$7
MORPHINE

s WHISKEY

Habits eagily cured with my DOUBLE

(NERCHLORIDE OF GOLDEmw

BEMEDIES. 5,000 cures. Bonks FREE.
LESLIE E. KEELEY. M. D.,
Surgson C. & A. Railroad. Dwight, Il!

] . can now -grasp a fortune. Out-
fit worth $10 free. AddressE. G.
7 Y7

A WEEK,$12a dayathomeeasilymade. Costly
Qutfit free. Address Trur & Co., Augusta, Me.

RIDEOUT & CO., 10 Barclay St., N. Y.

HOOD!

KNOW THYSELF.M&3<7®
A Book for Every Man!
Young, Middle-Aged, and 01d.

The untold miseries that result from indiscretion in
early life may bealleviated and cured. - Those who doubt
this assertion should purchase and read the new medical
work publishel by the Peabody Medical Institute,
Boston, enti:led the Science of liife: or. Self-Pre-
servation. [tisnotonly a complete and perfect trea-
tise on Manhood, Exhausted Vitality, Nervous and
Physical Debility, Premature Decline in Man. Errors of
Youth, etc.. but it contains one hundred and twenty-five
‘préscriptions for acute and chronic diseases, each one
of which is invaluable.so proved by the author,
whose experience for 21 years is such as probably never
beforefell to the lot of any physician. It contains 300
pages, bound in beautful embossed covers, full gilt,
embeilished with the very finest steel engravings, guar-
anteed to be a finer work in every sense—mechanical,
literary, or professional -than any other work retailed
in this eountry for $2.50. or the money will be refunded.
Price only $1.25 by mail. Gold medalawarded the author
by the National Medical Association. Illustrated sam-
ple sent on receipt of six cents. Send now.

Address PEABODY MEDICAL INSTITUTE, or DR.

V. H. PARKER, No. 4 Bulfinch Street, Boston, Mass.
Phe anthor may be consulted on all diseases requiring
gkil} and experience.

+-—="%te 150 Harse Power,

GEORGE WESTINGHOUSE, J ., President.
RALPH BAGALEY, Sec’y & Treas.
H. H. WESTINGHOUSE, Superintendent.

TEE

WESTINGHOUSE  BNGINE,

Is absolutely balanced at all speeds,
and may be run from 300 to 1,200
revolutions per minute. Requires
neither Lining, Adjustment, Key-
ing Up, Packing, Lubrication, nox
Wiping.

A, ||u|||m|,
SN
Western Office, 14 South Canal St., Chicago, 111,

Is especially adapted to direct connec-
tion to Hi%h Speed machinery; also, for
all general purposes of belfed power.
tV‘/'olrkmanshlp equal tothe best machine
00ls.

All parts built strictly to gauge
and interchangeable.

DAMASCUS BRONZE.

A composition metal unequaled in
strength, durability, anti-friction quali-
ties, and price.

" Send for illustrated circular and price

st.
The Westinghouse Machine Co,,

92 & 94 Liberty St., New York.
‘Works at Pittsburg, Pa.

BARREL, KEG,
TOBSEEAD,

Chamf:;ii:%ri?nv;e]ig, S[ II héND Fanand Stave Jointer.
" OLAVE LLiChInery,

Over 50 varieties
N Vmanufactured by

Eas

w A"TE D—Catalogues and prices of Wooden
Houses. None but manufacturers need

apply. Address P. O. Box 3793, New York City.

X,

S = AE> -
Our 10-Horse Spark-Arresting Threshing
Eugine has cut 10,000 feet pine lumber in 10 hours.
\- ill 'burn wood six feet long, coal, straw, and corn.
stalks. Send for Price listand Catalogue “ A 2,»
+ PAYNE & SONS,
Tox 1207. Corning, N. Y.

OF 1PON
OR STEEL

DROP FORGINGS

BRECHER & PECK, NEW HAVEN,CONN.

SPEAKING TELEPHONES.

THE AMERICAN Ii}wmmumr_cww
3~ V. R. DRIVER, THro. N.Varrn,
resident. Treaswrer. Gen. Manager.

Alexander Grabam Bell’s patent of March 7, 1876,
owned by this company, covers every form of apparatus,
including Microphones or Carbon Telegh,ones. in which
the voice of the speaker causes electric unduiations
corresponding to the words spoken, and which articuia-
tions produce similar articulate sounds at the receiver.
The Commissionerof Patents andthe U. 8. Circuit Court
have decided this to be the true meaning of his claim;
the validity of the patent has been sustained in the Cir-
cuit on final hearingin a contested case, and many in-
junctions and final decrees have been obtained on them.

This company also owns and _controls all the other
telephonic inventions of Bell, Edison, Berliner, Gray,
Blake. Phelps, Watson, and others.

(Descriptive catalogues forwarded on application.)

Telephones for P’rivate Line, Club, and Social systems
can be procured directly or through the authorized
agents of the comnany. .

All telephones obtained except from this company. or
its authorized licensees. are infringements, and the
makers. sellers. and users will be proceeded against.

Information furnished upon application.

Address all communications to the
AMERICAN BELL TELEPHONE COMPANY,

95 Milk Street. 3oston, Mass.

Send for
Catalogue;

and
Prices,

CARRY ENGINES and BOILERS IN STOCKfor IMM

ATLAS

INDIANAPOLIS, IND,, U. S, A
77 MANUFACTURERS OF )

=) STEAM ENGINES ¢
a0 BOILERS. (.

ENGINE
WORKS

EDIATE DELIVERY

Double
Induction

TIB:HEletric M

For Family Sewing Machines, Dental, Jewelers’,
Watchmakers’' Lathes, Fans, ete. Motor, with auto-
maticbattery and completeoutfitfor sewingmachine,
i35 to $40. HE ELECTRO-DYNAMIC Co. OF PHIT.A.,
121 So. 34 _St., 19 E. 15th St., Cannon St..
Phi a. New York. London. Eng.
In writing for catalogue, give street and number.

““ BLAKE’'S CH

ALLENCE"”

Partented November 18, 1879,

For Macadam Road making, Ballasting of Railreads. Crushing Ores.use of Tron Furnances,
etc. Rapidly superseding our older styles of Blake Crusher on aceount of its superior s&rmgth
ency,and simplicity. Adopted by important Railway and Mining Corporations, Cities, an T
First Class Medals of Superiority' awarded by American Institute, 1879 and 1880.

‘BLAKE CRUSHER (O.. Sole Makers, New Haven, Conn.

ROCK BREAKER.

effici-

'owns.

Forthe Merchant on our NewFPlan
Crown byourselves on our own Farms

SEEDS |

trade list.

T.ANDRETHS

Handsome Tlustrated Catalogue and Rural Register free to all.
e I some TS e O DRI CBONS, SEED GROWERS, PHIT A DEL VITTA: PA.

EDIGRER SERDS.

7 = Establléhed 98 Years. &1
ISEEDS | Fgr the Markes Eamierer | SEEDS

Merchants, send us your business cards for
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ASYT.

(RON REVOLVERS, PERFECTLY BALANCED,

Has Fower Parts than any other Blower,

P. H. & F. M. ROOTS, Manufacturers,
< CONNERSVILLE, IND.
8. 8. TOWNSEND, Gen. Agt.,22Cortland St., 9Dey St.
COOKE & CO., Selling Agts., 22 Cortl *
JAS. BEGGS & CO,, Sgelliigs Agts. 9 SL‘;’ §€:§§{'
NEW YORXK.
SEND FOR PRICED CATALOGUE.

FIR

23
INDICATORS FOR ALKALIMETRY.—

By Prof. E. J. Hallock. A critical examination of the
indicators at present in use for marking the neutral
gomt Jn the determination of the strengths of acids.

ontained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
3225, Price 10 cents. To be had at this office and from
all newsdealers.

BRICK AR e e

v RACE, PHILADELPHIA.

79 Original and Effective Designs in
AIR AND GAS PUMPS.

Highest references for durability.
Hand Pumps (from $450 up, $6.50 up).
Pulley Pumps (steady blast for blow-

\ g'lpes. ete.), with air chamber, ete., $30.

eared and Steam Pendulum Pumps
up to 50 cub. feet per min. Cost about
half of other constructions. Rotary
Blowers and Exhausters (15 1b. p res-
sure ov vacuum), 25 gal to 1(% cub.
feet. Writeforcircularof hand pumps
% or send three 3c. stamps for photos. to
H. WEINDEL, 405 N.4th st., Phila., Pa.

MICROSCOPIC PHOTOGRAPHY AP-
plied to Chemistry.—Description and illustration of new
and ingenjous apparatus devised by the Municipal Lab-
oratory of Paris for taking micro-photographs of food
and chemical products. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 325. Price 10 cents. To
be had at this office and from all newsdealers.

GRAY’S
GRINDSTONE DRESSER
Trues a grindstone in a few
minutes. Makes no dust, and
works equally well with or
_ without water.

e Hundred in successful
operation. Circulars free.
G. A. GRAY, JR. & CO,,
Manufacturers of
- MACHINE TOOLS,
42 East Sth St.,
Cincinnati, Ohio.

KERS.

lathes, see the **Whitcomb,’ made b
ATCH TOOL CO., Waltham, Mass. 4

SHEPARD’S CELEBRATED
$60

N Screw Cutting Foot Lathe,

Foot and Power Lathes, Drill Presses,
Serolls,8aw Attachments,Chucks, Man-
drels, Twist Drills, Dogs. Calipers. ete.
Send for catalogue of outfits for ama~
teurs or artisans. Address

) H. 1.. SITEPARD & CO.,
=&~ 341 & 348 West Front St.,Cincinnati, 0.

NEW TELEPHONE!

For Private Lines. Latest, best; always reliable.
Works 2 miles on steel cable-wire. Illustrated Clircu-
lars free. Holcomb & Co. Atwater Place. Cleveland, O.

PLANING AND MATCHING MACHIIgE.

g

Before buyin,
AMERICAN

4
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A°NIS £210q1] 601 PO
ODp S¥IAvoYd 'd 0

Special Machines for t'ar Work, and the latest impf‘ové
Wood Waorking Machinery of all kinds.

| partment, steady employment guaranteed.

Clark’s Noiseless Rubber Wheels,
Absolutely prevent splinterin§ and wearing
W of floors caused by use of Iron VWheels.
Adapted for Truczks, Boxes, Baskets, Tables,
and work of cvery kind in Mills, Ware-
houses, Stores, ete. Catalogue free.

GEO. P. CLARK, Winasor Locks, Ct.

erday at home. Samples worth $5free.
$5 to $20 pAddl‘ess Srizson & Co., Portland, Me.

[ AND FINE GRAY IRON ALSO STEEL
- a g 1
l E,ABL CASTINGS FROM SPECIAL i

A X/ FINE TINNING Jame pATTE
oMASDEVUN K00 Friistune AP‘“\‘Nnﬁs KN\D\"
J THOM L EHIGH AVE & AMERICAN ST. PHILA. €

Wanted, a First-Class Saperintendent
F

Western Foundry()Zﬁd Machine Shop,

At present employing 400 hands. To onewho has bad a
thorough. experience in the manufacture of Corliss
Enginesand General Machinery, and who is com-
petent to take charge of the entire manufacturing de-
Must give
satisfactory_reference. stating experience, etc. Apply
by letter to JOHN SMITH, care \W.'I. Davidson, .
41 to 47 Keap St., Brooklyn, N. Y.

WITILERBY, RUGG & RICH A R DSON. Manufacturerd
of Patent ' ood Working Machinery of every descrip-
tion. FKFagilities unsurpassed. Shop formerly occupied

Send for Catalogue
COMMON SENSE ENGINES
Simp'e. durable. of the best workman-
ship and material. Solid Wrought Iron

Boilers. Engine complete, on board
cars at Sprirgfield. Obio. at following

prices:
3H.P...... 275) TH.P......§375
5H. P 30010 H. P...... 500
15. 20, and 26 R. P. at very low prices.
These Engines fully guaranteed in
every respect. Address
Common Sense Engine Co.,
SPRINGFILLD, OHIO.

by R. Ball & (0., Worcester. Mass.
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Advertisements,

Inside Page, each insertion - - = 75 cents a line.

Back Page, each insertion = - - $1.00 a line.

’ - (About eight words to a line.)

Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisemends must be received at publication office as early
as Thursday morning to appear in next issue.

JUST PUBLISHED,

(‘ontmning 44 large quarto
lates of low priced cot-
ages. Price, postpaid. $5.
WM. T. COMSTOCK,
Publisher,
6 Astor Place, New York.
Circular on application.

COLUMBIA BICYCLE.

This easy running, staunch, and du-
rable roadster is the favorite with
riders, and is confidently guaranteed
as the best value for the money at-
tained in a Bicycle. Send 3c. stamp
for 36-page (‘atalogue, cont ining price
list and full informatio

THE POPE M’F’G CO.,
597 Washington St., Boston, Mass.

HENRY CAREY BAIRD & CO.,

Industrial Publishers, Booksellers, and Importers,
810 Walnut St., Philadelphia.
Our stock comprises the literature of every branch

of science agphed to the arts. Catalogues free to any
address in the world.

Books on Steam anﬂ the Steam Engine,

JUST PUBLISHED.

ESTABLIBI—IED 1888.

RUBBER .BELTING PA.CKING HOSE.

Steam Packing,
Piston Packing,
Leading Hose,
Steam Hose,
Suction Hose,
Pump Valves.
Ball Valves,
TRADE MARK.
1318

PATENT

: 1810
PATENT RED STR!P RUBBER BELTING.
CARBOLIZED RUBBER FIRE HOSE,

Maltese Cross Brand. Over two millipn feet in use.
Baker Fabric Cotton-Lined Fire Hose.

caskets and Rings,
Car Springs,
Wagon Springs,
Wringer Rolls,
Grain Drill Tubes,
Corrugated Rub-

ber Matting.
TRADE MARK.

Linen Hose, Plainand Rubber-Lined.

GUTTA PERCHA & RUBBER M’F’G CO., 23 Park Place, New York.

Hunzumal Steam Engines,

For best Automatie Cnt-off or
Plain Slide Valve of Sn-
perior Design, -
N Complete il;) Evlgrv Respect,

,AWIBI}RTVILLE IRON WORKS,
. LAMBERTVILLE. N\, J.

JENKINS PATENT VALVEC’
THE STANDARD. (‘bC) i

N
s
. A. HARRIS,
PR()VI])ENCE, R. I. (PARK STREET),
1 X minutes waik \v est from statlon
ginal and Onl

HARRIS-CORLISS LNGINE

With Harris’ Patented Improvemems,
from 10 to 1,000 H. I,

WILLIAMSPORT
Pony or Panel Plan-

¥or %eneral use
in‘ Door Shops, Box
and Furniture Man-

MANUFACTURED OF
BEST STEAM METAL.
JENKINS BROS.7IJOHN S*NY.

A Catalogue of Books on Steam and the Steam Engine,
Mechanics, Machinery, and Dynamical Engineering, for '
sale by us, will be sent free, and free of postage, to any J
one in any part of the world who will furmsh hisaddress.

HENRY CAREY BAIRD & C |

Industrial Publishers, Booksellers, and Importers, !

810 WALNUT STREET, PHILADELPHIA, PA. ’

NEW YORK COAL TAR CHEMICAL CO.
i IO WARREN SFNY. _

Forsteep or flat roofs. Appled by ordinary workmen
at one-third the cost of tin, Circuiars and sampies free,
Agents \Wanted. T.NEW.8? John Street, New York.

“BUCKEYE "
LAWN MOWER.

The lightest and easiest run-
ning Mower ever made.

3 STRICILY FIRST CLASS.
i MAST,FOOS & CO.,
Springfield, Ohio.

Send for catalogue.

The ‘““ MONITOR.”

A NEW LIFTING AND NON-
LIFTING INJECTOR.

Best Boiler Feeder
1 the world.
Greatest Range
yet obtained. Does
not Break under
Sudden Changes of
St,ea.m Pressure

EJE cT(l RS |
Water Elrators,

For Conveying
Water and Liquid.
Patent Ollers, Lu-

bricators, ete.

INA'LEAN & DREYFU
Send for catalogue. 92 & 94 Liberty St., New York.

= STEMWINDING Eermsec beck,

Till, Desk, Drawer, or C oset. Owuer
may use either1, 2, 3, or 4 of its 50 numbers.
Millions of churﬁes equally possibleand easy.
Seecurity unri Simple, durable, nickel :

plated. Sen 50 for sample by mail, or
stamp for [Ilustmted List of Locks, Til's, and
Padlocks. D. K. Miller Lock Co., Phxla Pa.

W.JOHN

ASBESTOS s

ASBESTOS ROPE PACKING,
ASBESTOS WICK PACKING,
ASBESTOS FLAT PACKING,
ASBESTOS SHEATHINGS,
ASBESTOS GASKETS,
ASBESTO0OS BUILDING FELT.
Made of strictly pure Asbestos.

H. W. JOHNS M'F'G CO.,

87 Maiden Lane, New York,
Sole Manufacturers of H. W. Johns’ Genuine

ANBESTOS LIQUII) PAINTS, ROOF
PAINTS, _R( PTING, S’l‘EA M PIPE
D) BOILER COVERINGS,
FIREPROOF ( ()A'l‘INGS
CEMENTS, ETC.

Descriptive price lists and samples free.

SANS
HAND Books

n,qp,.or THE WOF\’ LD

%, EMERSON,SMITH & CO.
tss BEAVER FALLS,PA

Double Screw Parallel, Leg Vises.

Made and WARRANTED stronger than any other Vise
by EAGLE ANVIL WORK only. Trentony, No Js

g Q
“\Q_RSONS Ly STRATED SAWYERS

ufactories. For plan-
ing Door Panels

Cigar Box Stuff, and
Furniture work, it
hag no equal,

We use the Ellis

solid forged steel
head. Two pressure
bars. Has strong
feed. Will plane from
1-16 to 6 inch thick.
Weight, 1,400 1b The
lowest priced firgt«
clags planer in the
market. ROWLEY & HERMANCE, Williamsport, Pa.

. THE HOLLAND LUBRIOATOR, VISIBLE PROP,
I8 guaranteed to be
1. A perfect insurance
against the cutting of
Valve seatg, Cylinder and
Governor Valves ot the

on,
g T¢ will pey for itself
ipsixmonths, in the saving
of oil, coal, and packing.
. - Tt - will ‘insure more
geed in the revolutions of
e engine, say from one to
two strokes per minute,
thus increasing the power
of theengine. M’{’dby Holland & Thompson, 217 River Sc., Troy,N.Y.

PHOENIX FOUNDRY 8 MACHINE Co
SYRACUSENY

'EMANUFACWRERS OF HORIZONTAL
| AND VERTICAL STEAM ENGINES WITH

BAUANGED VALVES THE BEST iNTHE
MARKET ALSO IRON & STEEL BOILERS
"gl)HAiTINﬁ! PULLEYS AND GENERAL
W FOUNDRY WORK.
Sl Jou §

Pries

ROPOSALS FOR TICKET PUNCHES.
POST OFFICE DEPARTMENT,

WASHINGTON, D, C., May 1, 1883.
| pATALEDLEROPOSALS will be recexvgd Bt tfhls De-
ing 6,500 Ticket Punches, either stat{dhary "o Hpish-
form of pliers, to be dehvered at this Department on or
before the tenth day of A:

The punches are t0 supp. y a, new want of the service,
being required for uge in the issue of postal notes. Bid-
i ders will submit with their proposa s samples of the
punches offered to be furnished by them.

All proposals are to be made in accordance with the
printed forms and specifications which will be furnished
on applice tion, by letter, to the **Superintendent of the
Money O der éys tem, Post Office Depar ment, Washing-
ton, D. (".,” to'w hom bidders should address their sealed
i)’roposa]s, marked on the envelope, ‘Proposals for

unches

A decision on the bids will be made -on or before the
sixth day of June, 1883; the right being reserved to re-

ject any or all of them.
W.Q GRESHAM
Postmaster deneral

UPRIGHT DRILLS 1660 INCHSWING
BORING &TURNING MILLS
TOSWIG 48 6584 NGHES || BIGKFORD

UNIVERSAL

Pulverizes everything—hard, soft, gummy, ete,
The best Clay Grinder and the best Cotton’ Beed
Huller in the world.
Portable Steam_ Engines, Stationary Engines, =
Horizontal and Upright Boilers, all sizes, on =
hand for immediate delivery. =

10 Barclay St., N. Y. City.

PATENT QUICK

Adjustable Stroke

SHAPERS

Can be Changed while in Motion.

E. GOULD & EBERHARDT,
No. 111 N. J. R. k. Ave.,
NEWARK, N. J.
Hugunin Improved Sash Balances are not catches,
but mechanical substitutes for weights, at quarter their
applied cost, tor buildings, steamboats, carg, ete, Write
R. B.Hugunin, Sole Maker, Hartford, Ct.,for parhculars

A PRACTICAL SUCUESS,
VAN DUZENS PAT. LOOSE PULLEY OILER.

Thousands in satisfactory every-
day use. Entire reliability and con-
stancy demonstrated in a two years’

est by (would be) Eastern skeptics,
] Economy shown byreasonable prices
and perfect perflgrmﬁar}ge. Send for

VAN DUZEN & TIFT, Cincinnati, O.

The Newell

GOLD MEDAL, PARIS, 18498,

BAKER’S

CHOCOLATES

Baker's Premium Chocolate, the best
of plain chocolate for fam-
ﬂy use, — Baker's Breakfast Cocod,
from which the excess of oil has been
removed, easily digested and adinirably
adapted for invalids. — Baker’s Vanilla
Chocolate, as & drink or eaten as con=
fectionery is a deliciousarticle ; highly
recommended by tourists.— Baker’s
Broma, invaluable as a diet for chil-
dren.— German Sweet Chocolate, &
most excellent article for families.
Sold by Grocers everywhere.

W. BAKER & CO,»

Dorchester, Mwsse
Mic'roscopes,
RECTACLES fie v

ete. R,
Manufacturing Optl iang, Philadel hm, Pa.
g= Send for Illustrated Price Catnlogue. &1

NATIONAL STEEL
TUBE CLEANER.

For cleaning Boiler Tubes Saves its cost every time il
is used ; indorsed by best Engineers.

Asbestos_Materials, Fiber, Millboard,
Packing, and Cement.

AL RS SPENCE COMPANY
Address CH ME 23 John Street, New York,

THE RIDER HOT AIR

COMPRESSION

Pumping Engine,

" For city and country residences where
it isrequired to raise a supply of water.

Simple, Economieal, Effective.
No skill required to run it. We can

refer to our customers of eight yeurs’
standing. Send for catalogue.

CAMMEYER & SAYE
19 Dey 8t., New Yo

Telescopes, Pho-

togra;

SéUTHWARK FOUNDRY & MACHIVE COMPANY,
430 Washington Avenue, Philadelphia,

Engineers & Machinists,
Blowing Engines and Hydraulic Machinery.
Sole makers of the

Porter-Allen Automatic Cut-Off Steam Engine.

FOR PAPERMILLS.BGOK BINDERS,
woD WC“’HN' AND A‘wFlLULTUhAL

"TAYLOR STULES & CO.
RIECELSVILLE WARREN CO.N.J.

Valuahle Manufacturing Property
AT AUCTION.

If not sold privately, the undersigned will, on
6th of June, 1883, sell at auction, at Bagg’s Hotel,
Utica, N. Y., at 2 P.M., the property formerly be-
longing to the Paris Furnace Company, located at
Clayville. .

I'his property consists of two separate mills or
shops, one with steam, and each with good water
power, full line of shafting, etc.

Attached to the works are shops, offices, resi-
dence, and twenty-four acres of land.

They are on the line of the D, L.& W.R.R,,
ten miles from Utica, Were formerly used for
the manufacture of hoes, forks, scythes, etc., but
can be readily adapted to any purpose. Taxation
light. Coal and labor secured at lowest rates.

The owuers will let the property go at a great
sacrifice, and to any one desirous of engaging in
manufacturing no better location can be found.

If not sold as an entirety, the manufacturing
establishments will be offered separately.

Terms, one-third cash; balance on bond and
mortgage, at 5 per cent., if desired.

For particulars and description, address

H. C. SHOLES, Att’y at Law,
Clayville, N. Y.

~. AD_epgme that works without
\ Boiler. Alwaysreadyto be started
\ and to 1?give at once full power,
ETY, ECONOM
CONVEN II&NCE
4 Burns common Gas and Air, No
steam, no coal, no ashes, no fires,
n¢ danger, DO extra insurance.

™ Almost no attendance.
THE I\I]W 0’1"10 SILENT GAS ENGINE.
Useful forall work ot small statlonm' steam engme
Built in sue 8nf2,4,and 7 H. P, b EICHER,

-CHU 1M & CO., N."E. cor. 33 58 Wal nut Sts., Phila,
Pa. A. C. Mmmmn, 38 Dey St., New York, Agent

Address JOHN A, ROEBLING’S SONS, Manufactur-

ers, Trenton, N. J ., or 117 Liberty Street, New York.
Wheels and Rope for conveying power long distances.
Send for circular.
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N
ITHEELERS [JooD HULLER
THE ONLY ARTICLE ivE A DURABLE ECONOMICAL,
NATURAL ANG PF ELY FINISH TO HARDO woOD

BREINIG'S LITHOGEN SILICATE PAINT

VERY DURABLE ANG ECONOMICAL ONE S ALLON
EQUALS TWO GALLONS OR MORE OF THE BES{ MiXED PAINT

THE BRIDGEPORT WOOD FiNiSHING CO,
40 FLESCKER STREET NEW

4A/~F COLORS SENT ON

KORTING UNIVERSAL
N\ e e INJECTOR

FOR BOILER FEEDING.
Operated by ane handle.
WILL LIFT HOT WATER.
POBITIVE ACTION GUARANTEED UNDER

' § ALL CONDITIONS.

NO ADJUSTMENT FOR VARYING STEAM PRESSURE.
WILL LIFT WATER 26 FEET. SEND FOR DESCRIPTIVE CIRCULAR,’
OFFICES AND WAREROOMS:

PHILADA., 12TH & THOMPSON 8T8, | NEW YORK, 100 LIBERTY 8T.
[BOBTON, 7 OLIVER 8T. CHICAGO, 84 MARKET 8T.
AUGUSTA GA., 1026 FENWICK 8T, } 5T. LOUIS, MO., 709 MARKET 5T.
IDENVER, COL., 438 BLAKE ST. SAN FRANCISCO, 2 CALIFORNIA 8T.
IRICHMOND, VA, 1412 MAIN 8T, ’

~ HARTFORD
STEAM BOILER
Inspection & Insurance

COMPANY.

W.B. FRANKLIN.V. Pres't. J. M. ALLEN, Pres't.
J. B. PIERCE, Sec'y.

F. Brown's Patent

FRICTION
CLUTCH.

Send for Illustrated Cata-
1l;ogue and Discount Sheet

For showing heat of
Pyl‘ometers- Ovens, Hot Blast Pipes,
Boiler Flues. Superheated Steam, 0il 'Stills, etc.
HEN V& LKLEY. Sole Manufacturer,
149 Broadway, New York,

OF THE

Sriendific dmerican

"FOR 1883.
'The Most Popular Seientific Iaper in the Wol‘ld.

Only $3.20 a Year, including postage. Weekly.
52 Numbers a Year.

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

All Classes of Readers find in the SCIENTIFIO
AMERICAN a popular reswme 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 constant supply of instructive
reading. It is promotive of knowledge and progress in
every community where it circulates.

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

Clubs.—One extra copy of the SCIENTIFI0 AMERI-
CAN will be supplied gratis for every-club of flve subscribers
at $3.20 each; additional copies at same proportxonate
rate.

One copy of the SCIENTIFIC AMERICAN and one copy
of the SCIENTIFIC AMERICAN SUPPLEMENT will'be sent
for one year, 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 placéd inside of envelopes,
securely sealed, and correctly addressed, seldom goes
astray, but is at the sender’s risk. Address all letters
and make all orders, drafts, etc., payable to

MTITIT & COo.,

261 Broadway, New York.

To KForeign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERICAN is now sent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India, Australia, and all other
British colonies ; to France, Austria, Belgium, Germany,
Russia, aird all other European States; Japan, Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9,.gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. This includes postage, which we pay. Remit
by postal order or draft to order of

MUNN & CO., 21 Broadway, New York.

PRINTING INKS.

HE_‘Scientific American® is printed with CHAS.
ENEU JOHNSON & CO.’S INK. TenthandLom-
bard Sts. Phila., and 47 Rose St., opp. Duane St.. N. Y.






