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THE GREAT CANTILEVER BRIDGE OVER NIAGARA
RIVER.

This double track railroad bridge, completed within the
past few days, was designed to connect the New York Cen-
tral and Michigan Central Railroads. It is located about
800 feet above the old railroad suspension bridge, spanning
a chasi 870 feét wide between the ‘bluffs and ®ver 200 feet
deep. The banks of the river are formed of masses of
broken rocks and immense bowlders reaching up to within
about 60 feet of .the level land. '

.As the foaming rapids at this point rendered it impossible
to build piers in the river or erect temporary supports, it
was necessary to design a structure which could be erected
without such false work; to attain this end abridge of the
cantilever type was adopted which would be self-supporting
during erection. The principle of the cantilever is that of a
beam supported at or near its center, with arms.extending
both ways, one arm being held down by an anchorage or
counterweight so that the load on the overhanging arm pro
duces an uplifting force in the opposite end which is resisted
by the counterweight. The designs of | this structure were
worked out .jointly by C. C. Sehneider, chief engineer in
charge of the work,and Edmund Hayes, engineer of the
Central Bridge Works. )

The structure consists of two immense steel towers, 132

feet 614 inches high, resting on stone piers 89 feet high.
Each of these towers supports a cantilever 895 feet 2 f inches
long. One end of each tower rests upon an abutmentat the
edge of the bluff, while the other end extends out over the
river. The shore ends of the cantilevers are anchored to
the abutment masonry or anchorage piers, and both river
#iMs are connected by aa intermediate span of-120 feet which
is suspended from the extreme ends of the river arms. The
total length of the bridge proper is 910 feet 454 inches be-
tween the centers of the anchorage piers; the clear span,
beétween towers being 470 feet. The height from surface
of water to base of rail i#239 feet.

The towers are braced steel structures, containing four
columns each, which are made up of plates and angles riveted
together, braced with horizontal strutsand tierods. The
batter of the columns at right angles to the center line of
the bridge is'1in 8, and parallel to the center line 1 in 24.

The trusses are two in number, 28 feet apart between cen-
ters; -the various members being connected with steel pins
714 inches, 634 inches, and 534 inches in diameter, turned
accurately so as to fit the bored pin boles within & of an
inch. The depth of the cantilever trusses over the towersis
56 feet, and at the shore ends 21 feet, and at the river ends
26 feet. The lower chords and centerposts are made of plates
and angles riveted together and latticed, the intermediate

posts being of 12 by 15-inch channels, latticed. The upper
chords of the cantilevers are 8-inch eye bars, the shore arm
having a compression member 18 inches deep composed of
plates and angles packed between the chord bars. The shore
ends of the cantilevers are attached to short links, oscillating
on pins anchored to the abutment masonry, which serve as
anchorages and also as rockers to allow for expansion and
contraction of the shore arms produced by changes of tem-
perature. Expansion joints are also provided for at the. con-
nection of the intermediate span with the river ends of the
two cantilevers. '

The material used in the superstructure is steel and
wrought iron. Towers and heavy compression members,
such as lower chords and center posts, are of steel, as are all
pins. All tension members are of double refined wrought
iron. The only use made of cast iron is in the pedestals on
the masonry and in filling rings; the castings at the top of the
towers are all steel. All materials were carefully inspected
at the mills, and none was allowed to go into the structure
without being properly tested and found to possess the
strength, elasticity, etc., called for by the specificativns.

The floor beams are 4 feet deep, of wrought iron, riveted
between the vertical posts and made of plates and angles.
There are four lines of longitudinal stringers, resting on top

(Continued on page 340.)
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9! the well known Siemens electric lamp. His name is also

THE USE OF ARGOL IN DYEING.

A considerable proportion of the argols annually imported
into the United States is used for dyeing, in the state in
which it arrives, instead of being refined for use in baking
powders. It comes, as is well-known, in very different
states as to purity, but it is scarcely possible to find any sam-
ples, no matter how muddy or poor, which cannot be used
in dyeing low grades of woolen stuffs, while for finer quali-
ties a better quality of argols, even up to refined cream tar-
tar, is required.

Although argols are employed by dyers as a mordant, they
are seldom so used except in connection with another mor-
dant, when their curious chemical constitution enables them
to be used for two directly opposite purposes. They in
some cases act as an acid, because their tartaric acid can be

.80 readily set free; and in other cases they act as an alkali,

because their potassa serves to neutralize the too powerful
acid of the other mordant. A single illustration may suf-
fice. The brilliant, beautiful red of the British uniform is
known the world over. It owes its splendor of color to
argols. Of course the fine cloth worn by officers, especially
of high rank, must be treated with the utmost refinement of
skill. Twenty pounds of ‘‘spirits of tin” are reckoned
enough for 100 pounds of cloth. Thirteen pounds of this
are boiled for two hours with eight pounds of refined argols,
a few ounces of cochineal going wdith it, just barely to re-
port progress.

This decoction is then poured upon the cloth, the remain-
ing seven pounds of ‘¢ tin spirits ” are added, together with
six pounds of cochineal, boiled still further, and for common
purposes the work is done. But if a specially “ ‘fiery ” red
is needed for the highest gradesof uniform, these argols are
all that is required, and the splendid color remains as their
trophy. They acted here first doubtless as an alkali, and
then in all probability as an acid.

One form of Prussian blue is also worked out on such
geods as merinoes, through the agency of argols, and they
are used extensively in dyeing black, especially cloths of
rather low grade.

— - ——
Charles William Siemens.

Sir Charles William Siemens;, D.C.L., LL.D., F.R.S,, the
well known scientist, engineer, and electrician, died in Lon-
don, on the 20th ult., of rupture of the heart. Dr. Siemens
was born at Leuthe, Hanover, April 4, 1823, and belonged
to a distinguished family of scientists.

He was educated at the Gymnasium of Lubeck, the art
school of Magdeburg, and the University of Gottingen. He
entered Count Stolberg’s engine works as a pupil in 1842,
and in 1843 and 1844 visited England to introduce and patent
a gilding and silvering method of his brother Werner’s and
a differential governor for steam engines invented by him
and his brother,

He ever afterward made England. his home, becoming a
naturalized citizen in 1859. In 1849 he and his brother
Werner bhecame famous for their process of anastatic print-
ing, Professor Faraday delivering a lecture about it before
the Royal Institution. During the following three years Sir
William was occupied at times with the chronometric gov-
ernor. ~Several of these governors are used in the Royal Ob-
servatory at Greenwich for controlling the motion of transit
and recording instruments. About the same time he also
brought out his double cylinder air pump. In 1847 he turned
his attention to the then new study of the dynamicdal theory
of heat, and also the use of a regenerator for recovering that
portion of the heat which presents itself at the exhaust port
of a caloric engine. In 1851 he introduced his water meter,
which has been used extensively. Between 1856 and 1861
he worked out, in conjunction with his brother Frederick,
the regenerative gas furnace. While working upon this
furnace Sir William also sought to make steel and iron direct
from the ore. With this object in view he coustructed his
sample steel works at Birmingham in 1866, and in 1867 he

3 | sent several samples of steel produced in this way to the Paris
884 | Exhibition.

Since then he has continued to manufacture
steel upon the open hearth of his regenerative gas furnace.
In 1868 he originated the Landore Siemens steel works, which
manufacture upward of 1,000 tons of cast steel per week.
Ever since 1848 Dr. Siemens has been interested in tele-
graphy, and has occupied a prominent position in the de-
velopment of electrical appliances. In 1858 he established,
with his brothers Werner and Carl and Dr. Halske, of Berlin,
the works now known as those of the Siemens Brothers, in
London, Berlin, and St. Petersburg. He planned and had
built the steamer Faraday for laying ocean cables, and at
their Woolwich factory the brotbers manufactured several
of the Atlantic cables, the North China cable, and the wires
for several other telegraph lines. 1n the department of elec-
tric lighting he was esteemed second to no one in England,
either in theoretical knowledge or successful practical appli-
He and his brother Werner were the inventors of

connected with many other inventions.

Many honors were hestowed upon him, all countries recog-
nizing and appreciating his ability. Hereceived the Telford
medal of the Institution of Civil Engineers; was elected a
fellow of the Royal Society in 1862; member of Council of
Institution of Civil Engineers and of the British Association;
a manager and vice-president of the Royal Institution; and
was once president. of the Institution of Mechanical Engi-
neers. He was first president of the Society of Telegraph
Engineers. In February, 1877, after having. visited this
country, he was made an honorary member of the American
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Philosophical Society, and i in October, of the same year, be-
came an honorary member of the Gewerbe-Verein, of Berlin.
He was a member of the Athengum Club and of the Philo-
sophical and Royal Society Clubs.  In 1869 Oxford Univer-
sity conferred upon him the degree of Doctor of Laws, and
in 1874 he received the Royal Albert medal for his researches
in heat and his metallurgical processes. In 1875 he received
the Bessemer medal ot the Iron and Steel Institute for his
services to the iron and steel trades. He was appointed first
a commander and subsequently a dignitario of the Brazilian
Order of the Rose.
_ ., r-————
Effect of Frost on Fire Plug Casings.

At a recent meeting of the Engineers’ Club of Philadelphia
Mr. Allen J. Fuller referred to a general impression that
the freezing of the earth around fire hydrants has a tendency
to gripe fast tothe frost jacket and lift it with the expanding
or heaving earth, which he denied for the following reasons;

1. The frozen earth slides onthe surface of the. frost
jacket, because its expansion is greater than that of iron.

2. As the expansion of the earth must be in proportion to
the intensity of the cold, so will it be greater above than
below a given point, therefore the fivst foot of frozen ground
will have a greater upward movement than that which is
below it, and the second foot greater than the third, ete.
Thus it will be seen that the earth below a given point rises
more slowly than that above, and its friction is opposed to
the one above.

8. If this is true of feet it is true of inches, and of por-
tions of an inch, therefore there is a retardation movement
throughout.

4. The upward movement of the ground, the freezing
being greatest toward the surface, and such movement in-
valving a more complete fracture of the earth surrounding
the frost jacket, it follows that the friction is less at this
point than that below it, and in consequence there is less
power to move upward than downward. :

Of course the above does not apply to any construction
that the frost can get beneath.

Professor Haupt remarked tliat he thought the theory was
in part sustained by the tact observed by some of the dis-
trict surveyors, and verified by the accurate measurements
they were obliged to make, that fences moved bodily to the
south and east in consequence of ‘the action of the sun and
frost upon the ground on opposite sides of them. He
thought also that the deductions concerning the immobility
of structures resting below the frost line was not fully sus-
tained by the facts as, in the Northwest, where ice forms
rapidly, he had heard of numerous instances of piles, driven
for bridges and extending some distance below the frost line,
having been raised as much as five to six inches in a single
night, and he conceived the action in this case to be similar
in kind to that of piles driven entirely through solid ground,
the only difference being in the amount of the resistance
offered by friction and weight of pile.. The waterin freez-
ing around the pile acts upon it as a gripper or vise, and the
expansion of the various strata or lamins of water as they
become converted into ice act as levers to force up the pile.

Mr. Howard Murphy did not consider the case cited by
Professor Haupt as parallel, as the so-called piles, being
driven through water and soft mud, were probably columns
resting upon their bases and depending but little upon the
frictional resistance of the material through which they
passed. Therefore the expansive force upward of the freez-
ing water would be opposed by little more than the weight
of the pile, whereas in a fire hydrant casing or other deeply
planted post the presumably well rammed material around
the whole length underground would offer such proportional
frictional resistance as to cause the freezing earth to slide
up the post rather than to lift it. If the ice could be sup-
posed to act downward upon the piles in question, it is
hardly likely that it would have forced them further home.

————— e ——
A Novel Clock.

A gentleman in Brussels claims to have contrived a per-
petual clock. It was started in the latter city about one
year ago, and up to a recent date is said to have been run-
ning perfectly. An up draught is obtained in a tube or
shaft by exposing it to the sun. This draught turns a fan,
which winds up the weight of the clock until it reaches the
top, when it actuates a brake that stops the fan, but leaves
it free to start again after the weight has gone down a little,
and thus the power is stored for keeping the clock in
motion.

- N —

.

Improved Projectile.

Krupp, the noted gun maker of Essen, has just taken out
a patent on a flat-headed artillery projectile. The pointed
projectiles, as is well known, are apt to deflect when strik-
ing iron plates or water at certain angles. The new pro-
jectile, slightly tapering at the butt, will not only pierce the
plates. all the more easily, but is also calculated to hit the
ironclads below the water line. In order that the resistance
of the air against the flattened head may not impede the
celerity of the projectile, the latter is provided with a
pointed tin cap, filled with grease, which cap drops off on
striking the object.

——————— A —

IN an article on the ‘‘ Traveling Electric Light.” on page
287 of this journal, credit should have been given to our
contemporary. La - Lumiére- Electrigue, for the illustrations
and description.of the apparatus.
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ASPECTS OF THE PLANETS FOR DECEMBER.
URANTUS

is morning star, and holds the place of honor on the plane-
tary record of December, for he is the only planet whose
progress on the celestial track is diversified by a noteworthy
incident. On the 20th, at 2 o’clock in the afternoon, he is
in quadrature with the sun, having accomplished half his
journey from conjunction to opposition.

Uranus has of late been in an exceptionally favorable situ-
ation for observations coricerning his disk and figure. The
last time he was in an equally favorable position was in the
years 1842 and 1843. Professor Young has improved the
opportunity for viewing him in the great Princeton telescope.
He detected markings on his disk, shadowy resemblances of
the belts on Jupiter’s disk, and hopes to use them as the data
for determining the time of the planet’s axial rotation.
Schiaparelli, of Milan, has employed the same favorable op-
portunity for making a series of observations on the figure
of Uranus. His observations agree with those made by Pro-
fessor Midler in 1842 and 1843, and indicate that Uranus is
the most elliptical of all the planets, excepting Saturn.

To those who have only seen Uranus through an ordinary
telescope as a tiny sphere of a delicatesea-green hue, it seems
almost beyond belief that a powerful telescope wielded by a
practiced hand can bring to view belts on bis disk and an
elliptical outline to his figure.

The right ascension of Uranus is 11 h. 52 m. ; his declina-
tion is 1° 86' north; and his diameter is 36",

Uranus rises on the tirst about 1 o’clock in the morning;
on the 31st he rises a few minutes after 11 o’clock in the
evening.

JUPITER

is morning star, the present being the last month in which
he will play this part for some time to come. He will be
the most superb object.in the heavens on moonless nights
throughout the month, appearing now above the horizon at
half-past 8 o’clock, and rising earlier every night, until at
the close of the month his shining face looms above the east-
ern hills at half-past 6 o’clock. It seems anomalous to call
a planet that rises so early in the evening a morning star,
but astronomers class the outer planets as morning stars from
conjunction to opposition, without regard to the time of
rising. :

The famous red spot that for five yearsformed an interest-
ing feature on the planet’s disk faded rapidly away during
the last winter and spring, and has not been seen since the
middle of May, when it was cxceedingly faint. No one can
tell if it will be seen again, for no one knows the cause that
produced it. If any vestige remains, it is safe to say that it
will be found by some of the eagle-eyed observers who are
diligently scanning the face of our giant brother.

Interesting telescopic observations have been made on the
Jovian disk that give positive indications of an atmosphere
enveloping the huge planet. Satellites and stars when oc-
culted disappear and then flash up again. This phenomenon
has been frequently observed, and can be explained by the
intervention of clouds in the planet’s atmospbere. In the
case of occultations, clouds may intercept temporarily the
light of satellites or stars, which may flash up again assoon
as the clouds have passed. In the case of satellites eclipsed
by the shadow of Jupiter, the flashing up at intervals of
the light of the satellites may be caused by their passage
through darker regions in the penumbra of the planet’s
shadow due to such clouds.

Professor Pickering, of the Cambridge Observatory, records
avery interesting observation made by him on the 14th of last
April. A star of the seventh magnitude was occulted by
Jupiter a little more than two hours atter midnight. For
about two minutes before the final disappearance the star
alternately disappeared and reappeared witheut any obvious
reason, as if it were playing hide-and-seek with the clouds.
The immersion of the star about twenty-eight minutes after-
ward took place in the most orderly manner without a single
fluctuation of light. These little incidents are of great mo-
ment in the attempt to find out the constitution and physical
conditions of the huge planet. It is by heaping up such ob-
servations in boundless measure that results bearing some
impress of certainty will finally be xeached.

Those who are unable to make telescopic researches con-
cerning the Jovian planet can at least admire his stately and
majestic appearance in the starlit sky, where he reigns su-
preme during nearly the whole time that darkness veils the
earth. .

The right ascension of Jupiter is 8 h. 27 m.; his declina-
tion is 19° 35’ north; and his diameter is 40°8".

Jupiter rises on the 1st at half-past 8 o’clock in the even-
ing: on the 81st he rises at half-past 6 o’clock.

MARS

is morning star. He may be readily recognized by his prox-
imity to Jupiter, being a short distance southeast of his far
more brilliant rival. Though comparatively small, he is
not a planet to be despised, especially when within two
months of opposition. He seems just now to be running
away from Jupiter and to be running after Regulus, the
bright star on the east of him. His short reign, however,
will soon commence, when for a month beforeand a month
afler opposition, the culmination of his brilliancy for the
present will be reached.

The right aseension of Mars is 9 h, 30 m.; his declination
is 17° 25’ north; and his diameter is 10°4".

Mars rises on the 1st about a quarter before 10 o’clock in

the evening; on the 31st he rises a few minutes before 8
o’clock.
SATURN

is evening star. He has commenced his travel toward the
sun and from the earth. He is therefore receding from us
and growing less bright than when in opposition. But the
diminution is not yet perceptible. As soon as darkness
covers the earth, he takes his place among the stars, slowly
receding from the neighhorhood of the gentle Pleiades and
ruddy Aldebaran as he makes his way over the celestial
track. Every observer bas a kind word for the planet so
softly shining, and no one privileged to behold him in a
large telescope will ever forget the magnificent picture.

The right ascension of Saturn is 4 ‘h. 19 m.; bis declina-
tion is 19° 24’ north; and his diameter is 19-4".

Saturn sets on the 1st at a quarter before 7 o’clock in the
morning; on the 31st he setssoon after half-past 4 o clock.

NEPTUNE

is evening star. He threads his course over the starry con-
cave with snail-like pace, and is above thbe horizon nearly
the entire night. As he cannot be seen, he is of little ac-
count to the ordinary observer.

The right ascension of Neptune is 3 h. 8 m.; his declina-
tion is 15° 46’ north; and his diameter is 26",

Neptune sets on the 1st about half-past 5 o’clock in the
morning; on the 31st he sets about half-past 3 o’clock.

VENTUS

is evening star and will soon put on glorious apparel. Be-
fore the month closes, there will be no difficulty in finding
the fairest of the stars in the western sky. She is now above
the horizon about an hour after sunset, and must be looked
for two and a half degrees south of the sunset point. At
the close of the month, she is above the horizon two hours
after sunset and must be looked for about two and a half
| degrees north of the sunset point. She will then set a few
minutes after Jupiter rises, a charming sight for observers
who can command a clear view of the eastern and western
horizons. '

The right ascension of Venus is 17 h. 48 m.; her declina-
tion is 24° 20’ south; and her diameter is 10-8".

Venus sets on the 1st at half-past 5o’clock in the eve-
ning; on the 31st she sets about half-past 6 o’clock.

MERCURY

is evening star and is swiftly making his way from superior
conjunction to eastern elongation.

The right ascension of Mercury is 16 h. 42 m.; his declina-
tion is 23° 27’ south; and his diameter is 4°6".

Mercury sets on the 1st not far from half-past 4 o’clock in
the evening; on the 31st he sets at 6 o’clock.

THE MOON.

The December moon fulls on the 13th at 20 minutes after
10 o’clock, Washington time, 12 minutes later New York
time, and 24 minutes later Boston time. On the 1st, at 27
minutes after 4 o’clock in the morning, the new moon of the
29th of November'is in conjunction with Venus, being 5° 9
north. On that evening the moon sets about two hours, and
Venus one hour afterthe sun. Sharp-sighted observers may
pick up the fair star and the slender crescent, though they
will be beyond their nearest approach and not close together.
This will be the first of a series of views in which during the
' winter we shall enjoy some of the most charming pictures
ever painted on the celestial canvas—that of Venus and the
young moon in conjunction.

On the 11th, the moon pays her respects to Neptune at a
respectful distance north. It will be remembered that con-
junctions among the heavenly bodies take place when the
longitude or right ascension is the same, regardless of the
difference in latitude or declination. On the 12th, the moon
makesa close conjunction with Saturn, being55’ south. In
some positions in southern declination, between 18° and 71°
south, Saturn is occulted by the moon for the 9th and last
time during the year. On the 16th, the moon is at her
nearest point to Jupiter; on the 18th, to Mars; on the 21st, to
Uranus; and on the 31st, to Mercury.

On the 31st, she has made the circuit of the planets and
swings round for the second time to the near neighborhood
of Venus. The conjunction takes place at twenty-two
minutes past 2 o’clock in the afternoon, when Venus is 6° 51!
south. Star and crescent will make a lovely picture on the
early evening sky. The moon sets on thatevening two
hours and a half, and Venus two hours after the sun, and
the charming exhibition of celestial glory canbe seen with-
out money and without price.

—_— O r——
BACTERIAL DISEASE OF THE IMPORTED CABBAGE
WORM.

Prof. S. A. Forbes, State Entomologist of Illinois, has
found larvee of Pierés raps (the imported cabbage worm)
seriously affected around Normal, Ill., by a disease which in
a few hours causes them to decay and reduces them to a
black, almost fluid condition, dissolving at the touch. He
finds the disease due to immense numbers of bacteria, ex-
cessively minute, and that they can be cultivated artificially
in beef broth and thus introduced and propagated among
healthy insects.

This black rot of the cabbage worm has been known to
us for some years, and is quite widespread. We have made
reference to it on page 70 of our Bulletin on the cotton
worm (1881), in connection with some experiments with
yeast ferment, in the following words: ‘¢ An incident con-

nected with these experiments which I made is, however,
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well worthy of being mentioned, because it shows how very
easily single experiments may lead to false hopes and con-
clusions. A certain proportion of the last named larve (P.
rap®)-—the proportion differing in the lots treated—perish-
ing before, or while transforming to the chrysalis state.
They became fluccid and discolored, and after death were
little more than a bag of black putrescent liquid. I should
have at once concluded that the yeast was a success had I
not experienced the very same kind of mortality in previous
rearing of this larva, and had I not, upon returning to the
field from which the larvee in question were obtained, found
a large proportion similarly dying there.—C. V. Riley.
——— 4 —
Copper Sulphide.

H. Schultze has recently published in the Journal fur
Prakt. Chemie an interesting memoir on soluble antimony
trisulphide, in which it is pointed out that perhaps other
sulphides will also prove to be soluble. M. Spring, having
to prepare pure sulphides and oxides which were needful in
an investigation with which he was engaged, had the oppor-
tunity to observe that several of these bodies can easily be
obtained in the coiloidal state. The observations of Schulze
concerning the solubility of antimony and arsenic trisul-
phide in pure water completely agree with the author’s re-
sults. He finds further that copper sulphide is readily and
completely soluble in pure water on proceeding as follows:

A dilute solution of copper sulphate in ammonia is treated
with a current of sulphureted hydrogen until all the copper
is thrown down as sulphide. Theblack precipitate is then
washed by decantation with sulphureted hydrogen water.
As soon as ammonia sulphate or hydrosulphate is no longer
present in the washings, the sulphide passes gradually into
solution, and there is ultimately obtained a black liquid
with a slight greenish fluorescence. This black liquid passes
like water through a filter. On examining it in a stratum of
2 centimeters in depth the colors appear brown and the pres-
ence of suspended copper sulphide cannot be admitted; the
solution is clear. This solution can be boiled without de-
composition, and if gently evaporated on the water bath,
the sulphide is left as a black varnish. Small quantities of
solution of salts quickly cause the black liquid to coagulate,
especially when the liquid is bot. Precipitated copper sul-
phide, which is then readily taken up by water in the
colloidal state, loses this property, even if dried in a vacu-
um at common temperature. The author adds that the pure
dry copper sulphide thus obtained is not black, as generally
asserted, but of a fine dark green. If submitted to a pres-
sure of 6,500 atmospheres it forms blocks of a deep blue me-
tallic luster. Manganese peroxide, obtained by treating
manganous hydroxide with hypochlorous acid, passes when
perfectly washed into a deep brown solution. The behavior
of antimony trioxide, tin oxide, and tin sulphide is similar.
The author has ebtained more than 50 grammes of this body
as a reddish brown transparent nitrous mass by evaporation
in a vacuum of sulphuric acid.

How the Inventor Plagues his Poor Wife.

A facetious chap connected with one of our daily news-
papers give the following amusing burlesque on the trials of
an inventor’s wife:

Tt is all very well to talk about working for the heathen,”
said one, as the ladies put up their sewing, ‘“but I'd like to
have some one tell me what I am to do with my husband.”
“ What is the matter with him?” asked a sympathetic old
lady. ‘William is a good man,” continued the first, wav-.
ing her glasses in an argumentative way, < but William will
invent. He goes inventing round from morning till night,
and I have no peace or comfort. I didn’t object when he
invented a fire escape, but I did remonstrate when he wanted
me to crawl out of the window one night last winter to see
how it worked. Then he originated a lock for the door that
wouldn’t open from midnight until morning, so as to keep
burglars out. The first time he tried it he caught his coat-
tail in it, and I had to walk around him with a pan of hot
coals all night to keep him from freezing.” ‘¢ Why dido’t
he take his coat off?” ¢I wanted him to, but he stood
around till the thing opened itself, trying to inventsome way
of unfastening it. That’s William’s trouble. He will invent.
A little while ago he got up a cabinet bedstead that would
shut and open without handling. It went by clockwork.
William got into it, and up it went. Bless your heart, he
staid in there from Saturday afternoon till Sunday night,
when it flew open and disclosed William witk the plansand
specifications of a patent washbowl that would tip over just
when it got so full. The result was that Ilost all my rings
and a hreastpin down the waste pipe. Then he got up a
crutch for:a man that could also be used as an opera-glass.
Whenever the man leaned on it up it weut, and when he
put it to his eye to find William, it flew out into a crutch
and almost broke the top of his head off. Once he invented
a rope ladder to be worn as a guard chain and lengthened
out with a spring. He put it round his neck, but the spring
got loose and turned it into a ladder and almost choked him
to death. Then he invented a patent boot heelto crack nuts
with, but he mashed histhumb with it and gaveit up. Why,
he has a washtub full of inventions. One of them is a
prayerbook that always opens at the right place. We tried
it one morning at church, but the wheels and springs made
such a noise that the sexton took William by the collar and.
told him to leave his fire engines at home when he came to
worship. The other day I saw him going up the street with
a model of a grain elevator sticking out of his hip .pocket,
and he is fixing up an improved shot-tower in our bed-room.”
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Dividing Profits with His Workmen.

At the French Association for the Advancement of Science
an interesting account has been given of the successful ap-
plication of the system of admitting workmen to a share of
profits in the large cotton printing establishments of M.
Besselievre, near Rouen. The Pall Mall Gazette, referring
to the subject, states that M. Besselievre does not, indeed,
give his hands a share in the management and risks of his
business. Hekeeps his books to himself, and pays them the
wages ruling in the district, like ordinary laborers. But in
addition to their wages he has since 1877 distributed among
all the workmen who have been in his servicefor five years
an annnal bonus proportionate to his own profits, which has
amounted on the averageto 12 and in one instance reached
17 per cent of the wages earned by them during the year.
Half of thisbonus is paid to the men in cash, and half is
retained to form a sick and pension fund and to provide for
the family of the workman in the case of his death. This
money is invested in the business at the rate of four per
cent, but it is not confiscated if the workman is dismissed.
To give the best of guarantees against capricious dismissal,
moreover, the right to discharge a workman hasbeen ceded
by M. Besselievre to a committee, of which the majority
consists of persons engaged in the factory. M. Besselievre
has disbursed 80,000 fraucs in the last six years in these extra
payments to his workmen, but considers himself to have
been commercially the gainer by his liberality, owing to
tbeir increased devotion to their work and attachment to
their employer. The success of such experiments wherever
they have been tried ought to encourage more frequent
imitation.

Enterprise in Dakota.

The following good story, which illustrates the rapidity
with which towns are built up in new Territories, was told
the Northwestern Lumberman by a gentleman who was
looking around in Dakota recently. He was present when
officials of the Chicago, Milwaukee & St. Paul road arrived
at a point thirty miles north of Mitchell and planted a town
which they called Woonsocket. At the time only one farm
house was standing in the vicinity, and a car was used as a
depot. This was on Thursday, and on Saturday of the same
week there were twenty shanties, a livery stable, two stores,
a saloon, a hotel, and three lumber yards. There are men
who have loaded lumber on cars without knowing where it
would be unloaded, and then run it to the first new town
they hear of being started. But it is not best to imagine
that all .of the yards which are established so suddenly in the
new Dakota towns have complete assortments or are models
of neatness. A few hundred feet of lumber thrown down
by the track constitutes a yard, which grows gnd is put
into shape as the town progresses.

—  ——t—
CULTIVATOR.

The plows, in the cultivator herewith illustrated, are made
with angular forward parts, and have their rear parts cut
into strips bent into the form of mould boards and twisted
through a quarter of a turn, so that the svil may sift through
while the weeds will fall to the ground from the rear ends
of the strips. Each plow is connected to the frame by two
standards of unequal length, so that they are firmly sup-
ported against the draught strain. The frame is formed of
three cross beams connected near their ends by two side
beams, and at the center by a beam projecting in front to
serve as the draw beam, and to its forward end are secured
two parallel rods, which extend nearly vertically upward for
a suitable distance, when they are bent to the rearward and
secured to that end of the beam, The draw rod passes
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PLATTEN’S IMPROVED CULTIVATOR.

forward between the parallel or guide rods, and its forward
end is provided with a hook for the attachment of the
draught, The draw rod passes through a clamp, by which
it can be held at-any point on the upright parts of the guide
rods, thus regulating the depth to which the plow works,
The forward parts of the plows are made angular and nearly
flat, and run beneath the surface, cutting off the rootsof the
weeds.

This inveution has been patented by Mr. John Platten,
8r., of Fort Howard, Wis,

BOX FASTENER,

The object of an invention recently patented by Mr.
James R. Morrison, of Oakdale, Ill., is to provide a fasten-
ing for the covers of egg cases or other boxes, whereby the
cover can be held firmly on the box and can be removed
easily and rapidly. One end of the box cover is provided
with a fixed cleat having one or more dowels, @, and the op-
posite end has a hinged cleat, , also furnished with dowels.
The dowels in the fixed cleat are passed into holes in one
end of the box, and those on the hinged cleat into holes, e,
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MORRISON’S BOX FASTENER.

in the other end of the box. The hinged cleat is then locked
in place by a pin or bolt, which is passed through the cover,
the hinged cleat, and a fixed cleat on the end of the box, as
shown in the perspective view., Fig. 2 is a section through
the cleats and box. ’

BARREL PUMP.

The device is attached to the barrel by means of a bung
tube, d, within the upper end of which fits a short tube, @,
through which passes the puwp tube, ¢, provided at its
lower end with sharp points, ¢, that are to be embedded into

GUIGNON’S BARREL PUMP.

the barrel for staying the bottom of the pump tube and
steadying the device while pumping. The pump and
plunger are of the ordinary construction. The bottom of
the tray, %, is made conical, so that the drain will be from
center to circumference. Near the edge of the tray the bot-
tom is provided with a short tube, a, through which the
drip finds its way from the tray back into the barrel, thereby
avoiding the use of a separate drip pipe. The detachable
brace, f, is formed at one end with a sleeve, ¢, that fits upon
the bung tube, and at the other end with a crosspiece that
fits in the channel formed upon the bottom of the tray, serv-
ing to support the tray and prevent vibration. A guard
with radiating arms is placed in the tray to prevent articles
from falling upon the bottom. The vessels to be filled stand
upon this guard. The pump is simple in construction, and
is firm and steady while being operated.

This invention has been recently patented by Messrs. L.
E. and E. E. Guignon, of Corry, Penn.

o

Conscience in Boiler Making.

We are sometimes very much annoyed by the want of
good faith in boiler construction. There seems to be a feel-
ing, certainly on the part of some, that a little departure
from the correct thing is of little account if it will only pass.
One of the tricks is to use thinner iron for the construction
of the shell in places where the lap of the sheet is inside.
For instance, if a boiler shell is constructed of three sheets
in length, the outer sheets will overlap the center sheet and
prevent the edges being seen unless one gets into the boiler.
Now it is not unfrequently the case that this center sheet is
of thinner iron than the other sheets. An inspector discov-
ers this when making the .internal examination.

In casting up the safe working pressure of a boiler, the
strength of the weakest point must be the highest limit
allowed for bursting pressure, and the factor of safety must
simply reduce the pressure which would burst the boiler to
a safe working pressure. Now the thinner the iron the less
resistance it affords, and if the thin sheet is the weakest
point, it must be made the basis for calculating the safe
working pressure, which would be lower than would be
allowed if the sheets in the boiler were of uniform maximum
thickness. We call attention to this fact because the dis-
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covery of such practice has made serious trouble between
the boilermaker and the steam user.

This business is sometimes carried so far that the edges of
the plates are ‘‘upset ”” so as to appear thicker and heavier
than they really are. We would not believe that there were
men 80 blind to the duties and obligations which rest upon
them as to resort to such practice, but the careful inspector
finds all such defects, and in time we come to know whose
work is carefully and honestly done, and whose is open to
suspicion. In States and cities where inspection laws are
in force that give the methods and rules by which the safe
working pressure of a boiler is calculated, there is no alterna-
tive except to follow the rules; and if certain requirements
regarding construction are a part of the law, there is no
authority or right to depart from it, and yet there are hoiler-
makers who try to force their boilers into such localities
when their work is not up to the requirements of the law.
Now this boiler making is pretty serious business, and inas-
much as some one must be blamed when accident occurs, it
is important that all who have to do with boilers, from their
construction to their care and use, shall be honest in all
their work.—The Locomotive.

P P

Transplanting Trees.

A writer in Farm and Firesids, in bis directions respecting
the treatment of trees before their removal, states as fol-
lows:

““ A tree in full leaf may be compared to a powerful pump,
the roots absorbing water from the soil, which is carried up-
ward through the stem and exhaled from the leaves in the
form of vapor. This exhalation from the leavesisreally the
primary operation, however, being simply a process of evapo-
ration. If, now, the principal portions of the roots be cut
away, and especially the fine rootlets which are farthest
from the stem and through whose extremilies nearly all the
water is absorbed, the leaves, if allowed to grow, will exhaust
the water from the stem and roots more rapidly than it can
be supplied by the remnant of the latter, and the consequence
will be the destruction of the tree. Hence, in transplanting
trees the leaf bearing twigs should be cut away in proportion
to the loss of roots, and it should be remembered that the
root surface is generally equal to that of the twigs; conse-
quently the safest rule is to remove nearly all the branches,
trimming to bare poles. It is hard to do this, but the after-
growth of the tree will be enough more rapid to compensate
the apparent loss. In moving large trees it is an excellent
plan to dig down and cut off a large portion of the roots a
year before transplanting, removing a portion of the top at
the same time. This will cause the formation of new root-
lets.near the stem, which may be preserved in the final trans-
planting.”

—_——— S ——————————————
SLOTTING SHEARS,

The slotting shears recently patented by Mr. Charles W.
Crane, of Batavia, Iowa, are designed to cut slots in tin for
any purpose. The shear blade is movable and is fitted to a
stationary slotted die plate. The blade bas a point near its
pivoted end to punch through the tin to form one end of the
slot, the sides of which are cut by the side edges of the
shears. The slot will be limited by one of the series of
ledges on the blade coming down in front of the end of a
bit which is movable along the slot between the plates to be
set for any ledge. The bit, shown in section in Fig. 8, has
tongues running in grooves on the sides of the plates of the
die. A single stroke of the blade, which is provided with a
lever handle, will cut slots of different lengths. The sheet
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CRANE'S SLOTTING SHEARS,

may be shifted sidewise to make slots wider than the blade,
In order to sharpen the edges of the die plates and reset them
closely to the blade, they are made separate und bolted to the
table. By removing one of the die plates a straight cutteris
formed. In Fig. 2 the device is shown adapted for cutting
wire of all sizes. Fig. 1 shows a slotted sheet to indicate
the work done by the shears. Fig. 4 shows the way of ope-
rating the shears. - The apparatus is particularly applicable
for making the slotted tia strips used in making the glass
gauges for cream cans,
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Endis Ink.

A Chinaman named Chen-ki-souen has written a mono-
graph on the famous Chinese ink, more commonly known
here as India ink., We find the following interesting ex-
tracts, regarding its history and preparation, in the Deutsche
Industrie Zestung.

Many articles are found in the extensive literature of
China written by their learned men about the .paper, ink,
and brushes that they use fot writing, but unfortunately
very little is said about the technology of their inks. It is
quile otherwise in the recent book written by Chen-ki-souen,
for he.describes every stage of its preparation with greatac-
curacy and in detail.

According to our Celestial author, akind of plgment mk
was discovered 2697 to 2397 B. C. It was employed for
writing on silk with 8 bamboo red. Afterward an ink was
prepared from-a eertain stone (encre de pierre), which is still
koown/in China as ché-héi. It was net until 260 or 220 B. C.
that thiéy began to make anink fronrvsoot or lampblack.
The soot was ebtained by burning gum lac and pine wood.
This ink was made at first in round balls and very soon sup-
planted the stone ink.

_For a while the province of Kiang-si appears to have had
a monopoly-of ink makifg. Under the dynasty of Tang, in
618 to 805 A. D., there was a special officer called an in-
spector, who bad charge of its manufacture. He had to fur-
nish the Chinese court with a certain quantity of this ink
annually. - Some of the factories seem to have been ‘‘ royal
Chinese "’ factories. The Ewperor Hinan-Tsong (713 to 756
A. D.) founded two universities, to which he sent 836 balls of
ink four times a year.

The most celebrated ink factory in China is that of Li-
ting-kouéi, wholived in the latter part of the reign of Tang,
and is said to have made an excellent article. He made his
ink in the shape of a sword or staff, or in round cakes. The
test of its authenticity copsisted in breaking up the rod and
putting the pieces in water; if it remained intact at the end
of a month, it was genuine Li-ting-kouei. Since the death
of this celebrated man there 'seems to have been no percepti-
ble advance made in the manufacture of India ink.

In the manufacture of lampblack nearly everything. is
used that will burn. Besides pine wood we may mention
petroleum, oils obtained from different plants, perfumed
rice flour, bark of the pomegranate tree, rhinoceros horn,
pearls, musk, etc. Nordoes fraud seem to have been en-
tirely wanting. = According to Chinese authorities, the prin-
cipal thing is the proper preparation of the lampblack; the
best smells like musk, and the addition of musk not only
serves-to give poor goods the resemblance of fine. ones, but
really makes it worse.

The binding agent plays the chief part next to the lamp-
black; ordinary glue and isinglass alone are now used.. In
old times glue made from the horns of the rhinoceros and of
deer was employed.

Good Chinese ink improves with age, and should not be
used fers few yearsafter it is made. It is not easy to keep
it as it must be protected from moisture. Some persons, in
rubbing it up, make circular movements that soon ruin it.
It is better to rub it in straight lines back and forth with the
least possible pressure.

—_— i —
FIRE ESCAPE.

The fire escape herewith illustrated consists of balconies
for each stery, or for alternate stories, of a building, ar-
ranged on central pivots, on which they may be swung in
such a way that the rising end of one will meet the lowering.
end of the next, thus forming a zigzag passage down
which people may pass. Fig. 1 shows the balconies
so arranged, the intermediate ones being permanent-
ly attached to the wa]l The balcouies are firmly
bolted to the central shafts, which are square in the
partsfitting the balconies,and which extend through
the wall (Fig. 3), and are supported in bearing plates
bolted to each side of the wall. Inside of the wall
the pivots or shafts gear with a working lever by
means of a toothed segment on each shaft and a
vertieal toothed bar gearing with the segments and
also with the lever,as indicated in. Fig. 4 The
lever is located at the base of the wall, where it may.
be inclosed for its protection against fire. The ver-
tical bar extends to ‘the highest shaft, and is ‘made
in sections connected by swivels. The outér eads
‘of -the shafts bave bearings in a long post diyerging:
from the vertical line, in- order that the ris‘ing end
of one balcony will project beyond the falling end
of the other, to provide safe transfer from ¢ne to
the other. ‘The balconies are made of sheetiron,
with outwardly curved sides at their upper edges to
deflect -the flames, and are also made with double
floors, between which the air will circulate, thus
keeping the upper floor cool. Along the inside of
the outer side plate of the balcony is a hand rail. The sta-
tionary balconies are made narrower than the others, so that
persons may drop from one to the other without danger of
falling te the ground. - Fig 3 is a vemcal sectfon through
the wall.

The invention has been recenﬂy patented by Mr. William
8. Cassedy, of Kelly's Station, Pa., who should be ad-
dnass&d for fuxther information.
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THE French are expenmenting with a new: riﬂe, designed
for infantry use, which: is said to discharge three projec-
tiles at & time.

‘ings. The accompanying engraving sbows a fan of novel

| either horizontally or perpendicularly. A 48-inch fan now

A NEW DISK :FAN OR  BXHAUSTER.
~» 'To.economiecally move lavge. quantities of. air. is a subject
of great importance in many of the industries, and enters as
one of the principal factors in the ventilation of large build-

constryction, which, although simple and of but few parts,
may be readily and easily adjusted to suit conditions. The
fan works-on the principle of thescrew. propeller, and by a
simple device the blades may beset at any pitch, so that the
quantity of air moved may be varied to any point between
the minimum and maximum capacity, and the same device
enables the blades to be set so as to move the air in

NEW DISE FAN OR EXHAUSTER.

either direction. There are six curved blades made of sheet
steel, having an increasiug pitch augmenting the power and
the amount of air moved. To each blade is riveted a heavy
wrought iron arm havlr% a thread cuL ?pon the end, which
screws into the hub and is'set by meansdf a lock nut. This
arrangement is indicated very pla.lnly in the drawings of
detached - parts, ‘representing “the shaft, .hub, and one
blade in posltlon, and the bhule alone. The cast: iron
frames and sheet 'steel band 'make the * cut-off” in which
the blades run, and cause a strohg suction’or force curient,
From the above it will be readily understood how the cur-
rent can be changed in direction without disturbing e1 er
the belt or pipes. The shaft is in one piece, running in jour-
nals which are adjusted by two set screws, asshown. The
fan may be fastened to the ceilmg, the  journals having been
inverted.

The fan is noiseless in Operation,and as the air is free to pass
through the whole area, thg current is much slower than in

with the exbaust fan run by gas: engines or. other small mo-
tors. These fans are now. being manufactured by the
Bimonds Manufacturing Company, of 50 Cliff Street,
New York city, who have received many letters highly
commending the fan and dwelling upon the large amount
of air it moves, its Jightness nnd simplicity, and the economy
its use insures.
L I S —
Mail Statistics of the World.

The statistics of the Universal Postal Union for the year
1881, published by the International Bureau at Berne, show
tbat the United States anks first in number, with 45,512
offices, Great Britain being next with 14,918 Japan Jeads
Russia, Austria, Italy, Spain, and British Tndia. Bwitzer-
land ranks first in the relative proportion between the num-
ber of offices and the population, having an average of 985
inhabitants to each post office. In the nmumber of letters
carried Great Britain ranks first with 1,220,854,800; the
United States next with 1,046,107,848; then Germany with
6568,226,700. The Argentine Repubhc stands at the bottom
of the’ Iist The United States used the most postal éards.
In respect to the number of letters and postal cards to each
inbabitant, the countries ranked as follows: Great Britain.
88+7; Uunited States, 273; Switzerland, 19°9; Germany, 15°8,
The United States ranks first in the number of newspapers
conveyed in the domestic mails with 852,180,792; Germany
next with 489, 089,900; France, 820,188,688; Gireat Britain,
140,789,100. Germany leads in respect t6'the gross amount
of revenue with 205,324,215 francs; United States next with
194,630,444 francs; Great Britain third with 176,690,000
1rancs.

—_—  ——te—
Coffee and Alcohol in Braxil.

According to the statement of the Vice Director of the Rio
Janeiro faculty of medicine, it appears that in Brazil, where
great quantities of coffee are used and where all the inhabi-
tants take it many times a day, alcoholism is completely un-
known; it is further stated that the immigrants arriving in
that country, though beset with the passion for alcohol,
contract little by little the habits of the Brazilians, acquir-
ing their fondness for drinking coffee and their aversion for
liquors; and as the children of these immigrants brought up
with coffee from their early years never contract the fatal
habits known to their parents, it would seem that the number
of drunkards in the country is in inverse ratio to the amount
of coffee consumed. A South American: Wnﬂeu of
the Medéoal Times confirms the above statements, asserting
that the number of cafes in-the large cities of Bﬂmlv--whu
multitudes of persons from the highestdown to the lowest
clasges go in to take a cup of that delicious beverage which
none but Brazilians know how to make' properly—~isénse-
mous, while drinking saloons or bars are very few, and
their patrons fewer still. .

If the above is correct, our temperanee advocates might
take a useful hint. Less oratory and more coffee would give
better success to their efforts. The opening of a cheap coffee
house alongside of every gin mill might- have the effect to
dry up thre liquor business. §

e
Scarlet Fever in Horses.

For some time past scarlet fever among horses bas at-
tracted considerable attention, and committees from three
medical societies are now investigating the subject. The
disease was first described in horses, in 1514, and from that

the usual forms, thus avoiding the unpleasant buzzing sound

CASSEDY'S FIRE ESCAPE,

caused byair passing rapidly through small openings. When
necessary a rapid-current can be produced by reducing the
size of the pipes. It can be put at either end or at the cen-
ter of a pipe; in a'wall or window, and will run equally well

on exhibition 4t the American Institute Fair, r nuning at
about 450 revolutiong a minute, draws through the small
house to which -it is attachéd the great amount of 26,175
cubic feet of air each ‘minute. It is run with a 8-inch belt
and uses 2 horse power. These fans were awarded; the high-
est'medal at the American Institute. The patented, Mr. L.

date to 1610 there are evidences showing its simultanéousap-
pearance in both horses and men. The conclusion
Las been d awn by some writers that it originatedin
horses and was by them communicated to man,
The New York Sun reports Dr. John C. Peters,
chairman of each committee, as saying:

““The most remarkable results have been obtained
by D. J. W. Steckler, of Orange, N. J. He had
some equine virus sent to him by Dr. Witliams, of
Edinburgh. Dr. Steckler inoculated twelve ‘child-
ren, who were afterward exposed to the disease of
scarlet fever and. did not. take \it. - "Thati was: l.ut
May or June, - He has inoculatedt two youug. cblts
and reproduced the dmenas among: them, ._He:failed
with a calf, showing $hat the horses w o Mss-
captible of the disease. Another et of chﬂdfen
was moculated -all otf geie. liviae.in.

mula.hon took the disense, but &‘ﬂ:ﬂmity emaped
“There was only pne case that i like failure.
Dr: Steekler will cultivate. the virus and prove his
exper_menta . He is sure to mest-with great opposi-
tion, and possibly as much as Jenner did, but I
have no doubt he has made a discovery as great as
Jenner’s, and one that will prove as signal an epoch
in the history of medicine.”

Cleanliness in the stable, good ventilation, pure water, and
reliable disinfectants, are the haﬂ preventwes

Percussion of the Sknll -rqr Hm- of Magnosts.

In the course of an article in the Laneet, Dr. A, Robert-
son tells us that in a case under his cave, pereussion of the
skull revealed a painful area over the motor region of one
side of the brain. The patient had loag been subject to
convulsive seizures, mainly unilateral, and has greafly im-
proved since the application of a series of blisters over this

J. Wing, has perfected a plan of ventilating large edifices
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THE GREAT CANTILEVER BRIDGE OVER {NIAGARA ]

RIVER.

(Continued from first page.)
of the floor beams; these stringers are plate girders 214 feet
deep. The track consists of 9 by 9-inch ties of white oak,
spaced 18 inches between centers, every other tie projecting
to support a plank walk and hand railing, making the width
of the floor 32 feet. The guard timbers are 8. by 8 inches
of white oak. The hand railing consists of cast iron posts,
6 feet apart, and four longitudinal lines of 114-inch gas
piping.

All masonry is built of Queenstown limestone, in courses
of 2 feet rise. The piers supporting the towers are 12 feet
square under coping, and have a batter of one-half inch to
the foot; each pair of piers is connected by a wall 3 feet9
inches thick on top, and battering the same as the piers.
These piers are on foundations made by excavating and blast-
ing the rock on the banks of the river until a suitable bed
was reached, consisting of layers of huge bowlders. The
pits were filled with beton Coignet to a depth of about 8
feet, thereby forming beton blocks of 20 by 45 feet under
each pair of piers.

The anchorage piers are 11 by 3874 feet under coping,
with a batter of one-half inch to the foot. They rest on a
platform consisting of twelve iron plate girders, 214 feet
deep and 36 feet long; under these girders are eighteen 15-
inch I-beams, through which the anchorage rods pass in
such a manuer as to distribute the pressure over the entire
mass of masonry. Each anchorage pier contains 460 cubic
yards of masonry, weighing 2,000,000 pounds. Asthe max-
imum uplifting force from the cantileversunder the most un-
favorable position of the load is only 678,000 pounds, it will
be seen that this upward force is amply counterbalanced.

One of the most interesting features of this important
work is the erection of the river arms of the cantilevers.
After the towers were built the shore arms of the cantilevers
were erected on false work in the usual way; after the shore
arms had been placed in position and anchored down to the
anchorage piers, the river arms were built out from the tow-
ers toward the river, one panel or section at a time, by
means of great traveling derricks designed and constructed
specially for the purpose and provided with steam power.
After one panel had been built and its bracing adjusted, the
traveler was moved forward and another panel erected.
Thus the work progressed until the ends of the cantilevers
were reached. The intermediate span of 120 feet was so de-
signed, with bottom compression members, that it, too,
could be built out from the river arms of the completed
cantilevers until the middle panel was reached, which was
accurately fitted to close the remaining gap between the two
gides. The fixed connections between the intermediate span
and the cantilevers were then removed to allow the expan-
sion joints to act.

The structure is proportioned to carry, in addition to
its own weight, a freight train on each track at the same
time, weighing one ton per lineal foot, with each train
headed by two 76-ton consolidation engines, with a factor
of safety of 5. The wind bracing has been proportioned
for a pressure of 30 pounds per square foot, on a surface
twice the area of one face of the truss, plus area of floor
system, plus the area of side of train taken as 10 feet verti-
cal height.

The contract for the entire work, including foundations
and masonry, was awarded to the Central Bridge Works, of
Buffalo, N. Y., of which Gen. Geo. S. Field is the mana-
ger, and Edmund Hayes the engineer. The engineering
force on the work was made up as follows: C. C. Schneider,
chief engineer; A. R. Trew, first assistant engineer; J. A.
Bell and B. F. Betts, assistant engineers; J. B. Trew, rod-
man; W. F. Zimmermann and Jacob Jung, inspectors; S.V.
Ryland, superintendent of erection for the Central Bridge
Works.

The engraving represents the bridge as seen from the
American bank of the river, looking toward Niagara Falls,
which can be seen under the center span.

—————r——
Fireproof Rolling Stock for Railways.

It seems strange that we should hear the strongest advo-
cacy of building railway cars of iron and steel from way out
in Colorado, where, it is urged, the natural resources in coal
and iron would enable such an industry to be prosecuted,
even in competition with the work .of Eastern rolling mills
and machine shops. It is, however, only one of the many
reminders constantly forcing themselves upon the attention
of how great our country is and how wonderful are its re-
sources. It is predicted that it will not be many years be-
fore Colorado will be ‘ able to produce steel cheaper than
any other State on the continent.” But as yet, their soft
coals are gotout and marketed at a price which issome
thirty-three per cent above that ruling at Pittsburg. Their
ores may be of - the most excellent description, and easily
obtainable, but the coal also will have to come down, be-
fore our Western friends can look forward to doing a manu-
facturing business in the way of making iron and steel rail-
way cars, although it is intimated, in this connection, that
the Denver and Rio Grande Company intend ordering an
experimental sleeper made entirely of steel plates and bars.

O
—p—@

IN some of the large saw mills in the Northwestern lum-
ber districts a small appliance is attached to the trimmer,
which automatically stamps the name of the company or

mill on every board that passes over the trimmer.

Krientific Dmevican,

Manufacture of Straw Goods.

The New York Hatter and Furrier contains an article on
the past and present manufacture of straw goods in Ameri-
ca, from which it appears that the straw business as a manu-
facturing enterprise in America started with Fisher & Day,
at Wrentham, Mass., in 1804.

Statistics give the number of bonnets made in 1837 as
4,000, with a value of $12,000. In 1845 the value of braid
made in Milford was $12,500, while the value of bonnets pro-
duced had decreased to $1,5600. In 1875, with only one
manufactory, the capital invested had increased to $30,000,
and the value of ¢he goods to $190,000, employing in the
production 16 males and 168 females. These figuresare said
to be much below the present plant and worth of goods,
with three establishments, employing some 600 people, both
male and female.

Relatively the same increase in the volume of businesscan
be noted in other towns where the industry was started in
the early days, and nearly all have contributed in a large
degree to bring it up to its present condition as an important
factor in industrial history. Twenty-five years ago, the
following towns were credited with a production in straw
goods valued as below:

Upton

All in Magsachusetts. Foxboro was producing 2,000,000
hats and bonnets, whose value is not given. :

The civil war marked a new era in the making of straw
goods, as it did in many other lines of industry. In 1870,
the number of establishments in the United States was 75,
with employes numbering overl4.000, all but about 2,000 be-
ing females; Massachusetts had 39 shops, employing 1,113
males, 10,000 females; New York, 18 shops, and 518 males
and 886 females; Connecticut, 3 shops, with 225 males and
755 females. Since that time the business has grown in the
places mentioned, and secured a firm footing in other locali-
ties, especially in Philadelphia, Baltimore, Chicago, Milwau-
kee, and the State of New Jersey. There are very few of
the places noted as pioneers in the manufacture of straw
goods that do not carry it on to-day, Medway, Mass., being
an exception. Holliston, Framingham, and Westboro,
Mass., are places not mentioned above, where, especiallyin
the two latter, straw serves as a large and important item in
the enterprise and general prosperity.
° The output from the New England shops last year is set
down at 14,000,000 hats, and from factories west of New Eng-
land nearly as much more, making in all from 25,000,000 to
30,000,000 hats asthe annual production of the country.
This, with the large number of hats made over in the repair
shops, gives a supply probably equal to a straw hat for
every individual in the United States. In the estimates
above, however, the velvets and felts which some of the
shops make for ladies’ wear are included, but mean’s, except
straws, are not taken into account.

—_———t——
Spider Life Wonders.

In a lecture at the Lowell Institute, Professor Wood dealt
with the phenomena of spider life. The female is larger
and much fiercer than the male,who while paying his ad-
dresses is in constant peril, frequently Yosing some of his
legs. In one tribe the female is 1,300 times as large as the
male. The spider’s thread is made up of innumerable small

threads or fibers, one of these threads being estimated to be:

one two-millionth of a hais in thickness. Three kinds of
thread are spun: One of great strength for the radiating or
spoke lines of the web. The cross lines, or what a sailor
might call the ratlines, are finer and are tenacious, that is,
they have upon them little specks or globules of a very
sticky gum. -These specks are put on with even inter-
spaces. They ure set quite thickly along the line, and are
what, in the first instance, catch and hold the legs or wings
of the fly. Once caught in this fashion the prey is held
secure by threads flung over it somewhat in the manner of a
lasso. The third kind of silk is that which the spider throws
out in a mass or flood, by which it suddenly envelops any
prey of which it is somewhat afraid, as, for example, a
wasp. A scientific experimenter once drew out from the
body of a single spider 8,480 yards of thread or spider silk—
a length a little short of three miles. Silk may be woven
of spider’s thread, and it is more glossy and brilliant than
that of the silk worm, being of a golden color. An enthu-
siastic entomologist secured enough of it for the weaving of
a suit of clothes for Louis XIV.
————— et ——
Top Dressing for Lawn. .

Instead of top dressing a lawn with stable manure every
fall, and then raking it off in the spring, as is the usual cus-
tom, writes a correspondent, try sowing broadcast in the
fall 300 pounds to the acre of finely ground raw bone meal
and an equal weight of refuse salt from the pork or beef
packing establishments, and 150 pounds of gypsum (land
plaster). Then scatter on the surface at least half an inch
of good, rich, black soil, sow at the rate ‘of two bushels of
blue grass seed to the acre, and give it a thorough raking
and then roll it, and you will have no further trouble with
your lawn, no matter how dry the seasons may be.
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A Seventh Sense.

Sir William Thomson, the eminent Professor of Mathe-
matics in the University of Glasgow, in his inaugural ad-
dress as President of the Midland Institute at Birmingham,
broached the idea of the existence of a magnetic sense. This
sense he called the seventh sense, to distinguish it from our
other six senses—namely, those of sight, hearing, taste, smell,
heat, and force. He said that, in speaking of a possible
magnetic sense, he in no way supported that wretched, grov-
eling superstition of animal magnetism, spiritualism, mes-
merism, or clairvoyance, of which they had heard so much.
There was no seventh senseof a mystic kind. Clairvoyance
and so on was the result of bad observation chiefly, some-
what mixed up with the effects of willful imposture, acting
on an innocent and trusting mind.

If there was not a distinct magnetic sense, it was a very
great wonder that there was not. The study of magnetism
was a very recondite subject. One very wonderful discov-
ery that was made in electric magnetism was made by Fara-
day, and worked out very admirably by Foucauld, an ex-
cellent French experimenter, showing that a piece of cop-
per, or a piece of silver, let fall between the poles of a mag-
net, would fall down slowly, as if through mud. Was it
conceivable that, if a piece of copper could scarcely move
through the air between the poles of an electric magnet,
that a human being or living creature, in the same position,
would experience no effect? Lord Lindsay got an enor-
mous magnet, 8o large that the head of any person wishing
to try the experiment could get well between the poles; and
the result of the experiment was marvelous, the marvel be-
ing that nothing was perceived.

Sir William Thomson, however, was not willing to admit
that the investigation was compleled. He could not but
think the quality of matter in the air, which preduced such
a prodigious effect on a piece of metal, could be absolutely
without any perceptible effect whatever on a living body.
He thought the experiment was worth repeating; and it was
worth examining whether or not an exceedingly powerful
magnetic force was without perceptible effect on a living
vegetable or animal body. His own speculations had led
him to conclude that there might be a seventh or magnetic
sense; and that it was possible an exceedingly powerful mag-
netic effect might be produced on living bodies that could
not be explained by heat, force, or any other sensation.—
British Medical Journal.

———— A e
Burdette’s Lectures to Young Men.

Robert J. Burdette, the facetious editor of the Burlington
Hawkeye, has been Jecturing to large audiences in different
parts of the country, and in his amusing style he imparts to
the rising generation some wholesome advice. = The follow-
ing is from one of his lectures:

‘‘ Be somebody on your own account, my son, and don’t
try to get along on the reputation of your ancestors. No-
body knows and nobody cares who Adam’s grandfather was,
and there is not a man living who can tell the name of
Brigham Young’s mother-in-law.” The lecturer urged upon
his hearers the necessity of keeping up with the every-day
procession, and not pulling back iu the harness. Hard work
never was known to kill men; it was the fun that men had
in the intervals that killed them. The fact was, most people
had yet to learn what fun really was. A man might go to
Europe and spend a million dollars, and then recall the fact
that he had a great deal more fun at a picnic twenty years
ago that cost him just 65 cents. The theory that the world
owed every man a living was false. The world owed a man
nothing. There was a living in the world for every man,
however, providing the man was willing to work for it. If
he did not work for it, somebody else would earn it and the
lazy man ‘‘ would get left.” There were greater opportu-
nities for workers out West than in the Eastern cities, but men
who went out West to grow up with the country must do
their own growing. There was no browsing allowed in the
vigorous West. An energetic man might go out into the
far West, and in two or three years possess himself of a
bigger house, a bigger yard, a bigger barn, and a bigger
mortgage than he could obtain by ten years’ work in the
East. All young men ought to marry, and no young men
should envy old men or rich men. In conclusion, Mr. Bur-
dette said that a man should do well whatever he was given
to do, and not despise drudgery. The world wants good
shovelers, teamsters, and laborers, but it does not want poor
lawyers, poor preachers, or poor editors.

—— el 4 ———————————
A New Method of Obtaining Pulp.

G. Archbold macerates wood or straw, cut into suitable
pieces, in dilute milk of lime, after twelve hours introduces
them into a suitable digester, and saturates with sulphurous
acid, the pressure amounting to four or tive atmospheres.
In two hours the material is so loosened up, that after wash-
ing with water and further treatment under pressure with 3
per cent chloride of calcium and half per cent aluminum sul-
phate digsolved in a little water, the stuff obtained without
any. further operation has the appearance of cotton, and can
serve for the manufacture of fine qualities of paper.

e et O

RECENTLY some valuable experiments in photographing
the larynx and soft palate at the instant of singing have
been made. A powerful electric light was thrown into the
throat, the subject then sang a note, and the actual position
of the vocal ligaments, uvula, etc., was photographed.in-
stantaneously.



‘DECEMBER 1, 1883.]

Frientific Jmerican,

Petroleum—How Obtained and Piped.

An interesting pamphlet, entitled ** Manual of Petroleum,”
published by the Financial News Association, in this city,
gives the following:

The petroleum bearing rock is a sandstone existing in ir-
regular shape, whose extent and form are found only by ex-
perimental boring. This rock lies on a level, and is from 5
to 30 feet thick, varying in the different fields. The depth
to which a boring has to be made to reach it depends on the
topography of the overlying country. The deepest wellsare
in the Bradford, which is the largest field. Some wells
there are over 2,000 feet deep, while about Oil Creek they
do not penetrate to more than a third of this depth. The
earlier theories were that petroleum existed in crevices or
tissures of the underlying rock, but it isnow established that
it permeates the entire bed of sandstone, the forcing power
for the flowing well being furnished by the pressure of gas.
After the well has been flowing a considerable time this
pressure diminishes, and with the final escape of the gas
pumping has to be resorted to. No one can attempt to pre-
dict how long a well will last, nor how soon it will give out.
Some wells have been pumped for years, and others have
failed entirely within a few weeks, and the quantity of oil
afforded varies from less than a barrel to over 4,000 barrelsa
day.

y HOW THEY GET OIL.

In boring for oil a wooden derrick of plank and boards is
erected. Tt is usually 20 feet square at the base, 60 to 70
feet high, with the corners so arranged that the top is about
3 feet square. Here rests a heavy piece which holds the
pulley over which the 2-inch drilling cable works. In the
less elevated localities it is necessary t o drive pipe to prevent
the caving in of the well and the influx of water. This pipe
is of wrought iron, 8 inches in diameter, and is driven in 17
foot sections by a heavy maul erected in the derrick. Since
it is to guide the drilling tools, great care is taken to keep it
straight. The engine, usually of 15 horse power, is placed
near the derrick, 12 feet from the center of which is placed
the ‘*Samson” post, a heavy piece of timber, 20 inches
square and 12 feet high, the top of which is prepared to re-
ceive the walking beam. This beam tapers slightly each
way from the center. It is about 15 inches square, and of
such a length that when properly balanced on the ¢ Sam-
son ” post one end is over the middle of the derrick floor.
To this end is fastened the cable and drilling tools, which
weigh some 3,000 pounds, and the other end derives power
from the engine, giving the beam a rocking motion, which
lifts and drops the tools. They are lowered and drawn by
the aid of the “bull” wheel and shaft.

An 8-inch hole is drilled below the veins of fresh water,
which are shut off by a wrought iron casing tube, 514 inches
in diameter, lowered in sections 18 feet long. After the
necessary length of casing is introduced, the size of the hole
is lessened to 514 inches, and this size continues down till
the well is completed. After oil is struck the tubing pipe,
of 2 or 214 inches diameter, is let down inside the casing,
and a seed bag dropped in between the tube and the casing.
This bag is of leather and is filled with flax seed. When it
becomes saturated with water it swells and makes a water-
tight joint, so that no water can get below it. . Four men,
two drillers and two blacksmiths, are required to sink a
well, and the cost runs from 75 cents to $1.50 per foot. The
rock, pulverized by the blows of the drill, is removed by
use of the sand pump. This is a heavy metal tube, 6
feet long, which is rapidly lowered with every 6 feet of pro-
gress, the drilling tools being first withdrawn. The sand
pump has a valve in the lower part, which closes and retaius
the contents until the surface is reached.

TORPEDOING A WELL.

The process of ‘torpedoing ” a well is resorted to when
the well shows signs of giving out. A tin shell filled with
a couple of gallons of nitro-glycerine is dropped down and
exploded, bursting the rock at the bottom. The effect of
this is generally to at once largely increase the yield for the
time being.

THE PIPE LINES.

The storage and transportation of petroleum is in the
hands of two companies, whose pipes cover the entire field
of Pennsylvania, and convey it to reservoirs hundreds of
miles-distant. The largest of these companies, the United
Pipe Lines, is controlled by the Standard Oil Company.
These lines are six in number; two run from Olean to Com-
munipaw, on New York Bay; another runs to Buffalo, one
to Cleveland, one to Pittsburg, and the sixth to Milton
Station, on the Reading road. Its pipes, in the aggregate,
are over 3,000 mileslong, and its owns over 600 tanks with
an aggregate storage capacity of 20,000,000 barrels. The
nucleus of this great system existed prior to 1876, when there
were several short lines under different organizations. Be-
tween 1876 and 1879 they were all absorbed by the Standard
Oil Comp:iny.

The other company is the Tidewater Pipe Line Company,
controlled by Messrs. F. B. Gowen and James R. Keene,
which connects the Bradford field with Tamanend Station,
on the Reading Railroad. This was started in 1879, and
altogether handles but about one-seventeenth of the business
transacted by the United Pipe Cines.

The Pipe Lines not only connect the various fields with
the market points, but also the fields with each other.

In dealing with the producer the Pipe Lines send a maa
to the well when the tank there is full. With his measuring
rod he takes a gauge of the oil in the tank, and runs the oil

off into the connecting arm of the Pipe Line by means of a
stop-cock. When he finishes, he measures the depth of the
oil that still remains in the tank, and makes out a certificate,
giving the depth of the oil in the tank at the beginniﬁg of
the run, and its depth after running off the oil. One copy
of his certificate is given to the producer and another issent
to the head office of the Pipe Lines. The books are kept
there, and an entry is at once made, giving the producer
credit for just the number of barrels run off, less three per
cent deducted for waste.

The producer receivescertificates in lots of 1,000 barrels
each for just what oil he is entitled to, which are good any-
where for just that much oil, or its value, save that when a
holder wants the oil it represents delivered, he is required
to pay twenty cents a barrel for pipage and a further charge
of fifty cents per 1,000 barrels per day for storage. No stor-
age charge is, however, made against the producer for the
first thirty days. These certificates are subject to a double
storage charge if not returned to the company for renewal
within six months of their date.

It is not to be supposed that the Pipe Lines stand the loss
which occurs when a tank takes fire. This loss is assessed
on all the oil in store, each holder of an acceptance being
taxed his share. The loss from this source is, however,
very trifling.

The Pipe Lines convey the bulk of the oil to terminal
points, but not all. A considerable quantity is conveyed by
pipe to convenient stations, and then shipped by rail in the
oil tank cars so familiar to the sight and olfactories of the
tourist. .

The Pipe Lines work by gravity where-that is possible;
and where it is not, pumping engines are set up and the oil
is forced through the pipes.

The oil that is carried by the Pipe Lines is crude petroleum.
The refining necessary to fit the oil for its commercial nses
is done principally at Cleveland, Buffalo, Qil City, Pitts-
burg, and in the vicinity of New York city. The bulk of
the petroleum exparted is refined oil. o

™ T

— The Corn Crop. .

Aﬁ{i]waukee grain dealer has just published an estimafb\
on the yield of corn this year, compiled from official re-
turns and other reliable sources of information, from which
it appears that the total crop slightly exceeds that of last
year, and is the largest ever raised in the United States, ex-
cepting 1880. The total amount this year is put at 1,621,-
100,000 bushels. The United States Department of Agri-
culture, in its October report, placed it at 1,617,025,100 bush-
els, or only a little over three millions less than the Milwau-
kee estimate. The total crop of 1880 was 1,717,435,000
bushels, or 96,435,000 more than this yeal’s. Following is
the tabular statement of yield by States:

State. Bushels. State. Bushels,
Maine.....cccovvevvnnn ounn 800,000 | Arkansas... ............. 34,000,000
New Hampshire.......... 800,000 | Tennessee................ 75,000,000
Vermont.......... ....... 1,800,000 | West Virginia............ 15,000,000
Massachusetts. ........... 1,200,000 | Kentucky.... ........... 75,000,000
Rhode Island........ PO 800,000 | Ohi0....c000 ceverennnnnn 70,000,000
Connecticut .............. 1,200,000 | Michigan.. ............. 25,000,000
New YorK... ............ 20,000,000 | Indiana....... ..........100,000.000
New Jersey...............10,000,000 { Illinoi8.ssuucee. .vu oo 170,000,000
Pennsylvania..... ....... 40,000,000 | Wisconsin........ce0.u.. 25,000,000
Delaware... ........ ..., 4,000,000 | Minnesota... « .c.oceu..s 20,000,000
Maryland.......cc.u.. ... 16,000,000 | Towa.. .......... PO 165,000,000
Virginia  .............. .35,000,000 | Missousi .oeu ... ... «....180.000,000
North Carolina .. ........85,000,000 | Kansas .c.eceeeeeeneen .. 190,000,000
South Carolina...... ..... 15,000,000 | Nebraska. .............. 90,000,000
Georgia..ee.ouvans ie.. .86,000,000 | California.......cc....... 3,000,000
Florida.......co0euvene . 4,000,000 | Dakota.... co0u oo «... 6,000,000
Alabama.. . ....... .....32,000,000 | Other States and Territo-
Miseissippi....... ce0e. .. .80.000,000 TieB..ooviiiieiinnnne. 5,000,000
Louisiana......... ....... 15,000,000 -_—
\>-<: T TR 65,000,000 Total . .coevvnnnnnn 1,621,190,000

How Stumps are Blasted Out.

A correspondent of the Ohio Farmer gives his experience
and some practical directions on this subject, as follows:

¢ Last spring I sent to Indiana and hired a man to come
aud blast out stumps. I paid 4214 cents per pound for the
powder, and 15 cents for each stump taken out—he to fur-
nish caps and fuse. The stumps were mostly white and
burr oak, from 20 to 40 inches in diameter, and had been
cut from six to twelve years. Sixty-seven of the worst were
taken out at an expense of 68 cents per stump. There were
only three or four failures in the whole lot. As they were
blown into pieces, it was much less work to pile and burn
them than when taken out in the ordinary way. I bought
material and took out nearly 200 smaller stumps at an ex-
pense of about 20 cents each. It took me about ten or fif-
teen minutes to prepare a blast. I used a two-inch auger on
a five-foot shaft for boring under the stump. A crow bar
will do in soft ground; those who follow the business use a
two and a half inch auger. The charge should be put as
nearly under the center of the stump as possible.

It is not very dangerous to use, as flre will not explode
it. The cap is placed in the cartridge, and is connected by a
fuse. You light the fuse, which in one or two minutes ex-
plodes the cap. The concussion of the cap, which is equal
to 500 pounds, explodes the dynamite or Hercules powder.
Eight or ten rods is a safe distance if you are facing the
stump, or you can easily dodge chunks if any come toward
you.

It will not pay v use it very extensively on green
stumps, as it will take from three to eight pounds per

stump, and will not give very good satisfaction at that.”
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The Shoeing of Horses.

At the recent meeting of the American Street Railway As-
sociation, the following was reported on the above subject.
The hoof of the horse in its natural state is adapted only to
the soft and yielding soil; and so when we wish to put them
to practical use upon common roads and paved streets, it
becomes necessary to protect the foot from the unnatural
wear they become subjected to. The practice of protecting
the hoof in some manner dates back for centuries, and from
the rude devices then used we have come down 1o the present
day, in which many forms of shoes are made, all of which
have their claims to saperiority.

1n selecting the shoe the kind of foot should be considered;
but as a rule, in our judgment, a flat shoe that will leave the
foot in the most natural state, allowing the frog to receive a
portion of the weight or blow, is preferable, particularly for
the forward foot; the natural formation of the frog being of
a soft, spongy growth with clastic properties, would seem to
be made for that purpose.

As a rule, horses coming fresh from the pasture have
sound and healthy feet with broad frogs, and we should so
adapt the shoe as to retain the natural formation as near as
possible.

Too much care cannot be used in preparing the foot for
The frog should never be cut; the shell requires
more or less cutting. The shoe should always be fitted to
the foot and not the foot to the shoe, as is often done.

Corns, the most prevailing disease we have to contend
with, appear in the angle of the foot near the heel; and are
caused by the shoe not being concaved enough, or allowing
them to remaiun on long enough for the shoe-to become em-
bedded intothe heel, and often is the result of unskillful
shoeing. :

Moisture we believe to be essential to the preservation of
the foot. The railroad horse stands on the floor about twenty
hours of the twenty-four, and consequently the feet get very
dry; therefore we would recommend the application of water
frequently, not only to supply the natural moisture, but for
cleanliness,

In shoeing the horse the workman should bear in mind
that he is protecting the foot from the unnatural wear, and
that it is only for that purpose; therefore all prejudice as
to opinions of how it should be done shouid be laid aside.
The horse commences life with sound feet, but too many of
them are ruined by unskillful shoeing, and thus brought to
comparative uselessness at a time of life when they should
be in the prime of their power.

_— i’ r—
The Health of the Army.

According to the report of the Surgeon-General of the
Army for the year ending June 30, 1883, the diseases of the
respiratory organs stand first in numerical importance, -and
of these 64 per cent are catarrhs of the upper air passages.
Extremes of variation in temperature will account in part
for the frequency of these diseases, but to a larger extent
insufficient ventilation of barracks and dormitories, as well
as irregular and unequal distribution of artificial heat
during cold weather, must be held responsible. Wounds,
injuries, and accidents stand second on the list of causes im-
pairing the effectiveness of the army. The large number
recorded in this class may probably be attributed to the
use of troops in mechanical and laborious employments
which form so large a proportion of the soldier’s duties. As
an indication of the peculiar hardships to which our troops
are exposed, the rates of admission for wounds, accidents,
and injuries are 122 per thousand higher than those reported
for the German army, and 142 per thousand higher than the
deceunial rate of the British army. It is interesting to note
that the colored troops make a particularly favorable show-
ing in the small number of admissions foralcoholism and its
results, exhibiting, as they do, a rate of only 4 per thousand
to a rate of 76 per thousand of mean strength among the
whites. On the other hand, in diseases of the nervous sys-
tem they have an unexplained preponderance.

it 4
—

The Origin of Cholera.

A correspondent thus writes to the Brit. Med. Jour., Oc-
tober 6, 1883:

I have no work to refer to, but, if I remember rightly,
butyric acid, when taken internally, produces symptoms
like cholera; and the acid is formed when dead animal mat-
ter is left for some time in water. If this be right, then, as
the Ganges and the Nile have presented thie conditions
favorable for the formation of the acid, may not some of
the cholera near both rivers be accounted for ? A great
outbreak of cholera occurred in Shanghai in 1863, after the
Taeping rebellion, and when the rivers contained numerous
dead bodies.”

—_— et -— .
Hot Water for Colds.

Dr. George R. Shepherd, Hartford, Conn , says, in respect
to the use of hot water as a remedial agent in the treatment
of inflammation of the mucous membranes, “I have used
hot water as a gargle for the past six or eight years. In
acute pharyngitis and tonsillitis, and in coryza, or cold in the
head, if properly used in the commencement of the attack,
it constitutes one of our most effective remedies, being fre-
quently promptly curative. To be of service it should he
uced in considerable quantity (a half pint or a pint at a
time), and just as hot as the throat will tolerate. I bhave
seen many cases of acute disease thus aborted, and can ccr.
mend the method with great confidence.”

-
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A Grand Observatory on the,l'ﬂadlterranean.

The readers of the SCIENTIFIC AMERICAN SUPPLEMENT
will remember that some time ago (No. 327) appeared an il-
lustration and description of a new observatory that was in
process of construction at Nice, France, by a wealthy Con-
tinental banker. The London Z%mes has recently published
a more detailed account of this observatory, from which we
extract as follows: One of the finest observatories in Europe
is now almost completed at Nice, and the work of observa-
tion has already commenced, under the able direction of
M. Perrotin, the French astronomer who conducted the
expedition to Patagonia for the observation of the Transit
of Venus. The importance of this new undertaking may
be judged of from the fact that more than £80,000 has
already been spent upon it, and the total cost, when all
is complete, will not fall far short of £120,000. This
great enterprise is due entirely to the munificence of M.
Bischoffsheim, of Paris. France, it is well known, has
fallen somewhat behind the age in the matter of astronomi-
cal observatories, whether public or private.

In England, America, Russia, and other countries they
are far more numerous than in France; and the establish-
ment of the observatory at Nice is consequently considered
a patriotic work which will help to redeem the reputation
of France in the world of science. The site is admirably
selected on the crest of a bill to the east of Nice, dominating

76 centimeters; yet it can be moved with the slightest touch
of the hand and follows with ease every movementof the
planets. When in working order it will be one of the sights
of Europe. Until the telescope now projected for the Ob-
servatory of Pultawa at St. Petersburg is completed, it may
be considered, we are assured, the finest instrument of its
kind. The building destined to hold this giant is a formida-
ble quadrangle of Turbie stone, and though the heights of
Turbiee are within sight of the observatory, and but a few
miles away, the mere stones required for the wall around this
telescope cost £6,000. Altogether, this one telescope, the
cupola through which it can command the sky, and the
building it occupies will cost about £40,000. The town of
Nice can now boast of an institution that will render its
name as familiar among astronomers as itisto those who
study the climatic treatment of disease.
—_— -
LOCOMOTIVE ELECTRIC LIGHTS.

In our paper for November 10, we gave illustrations of a
traction engine carrying an electric machine for generating
light and a tower for the use of the light. We herewith
illustrate another special application of the electric light in
its use upon railroad trains for brightly lighting up the road
ahead of the locomotive. Upon certaiu lines, on which the
track may beccme easily obstructed, such a light is of great

importance, and is capable of rendering great services.

back of the smokestack. By a lever extending to the cab
the engineer starts or stops the electric machine, and so lets
on or shuts off the head lights.

A Curious Electric Phenomenon.

On his ground at Espeluy, Count De Las hasa locomotive
that runs a thrashing machine. While standing near the
belt and holding over him an umbrella to shield himself from
the sun, the Count chanced to touch one of theiron braces
that supported the ribs of the umbrella, and suddenly felt a
very perceptible spark upon his hand. On the following
day, he says, Irepeated the experiment, and obtained at two
centimeters’ distance very frequent sparks that formed an al-
most continuous current, whose intensity increased with the
rapidity of the motion.

When the rapidity of the engine wasgreatthere was heard
a crackling of strong sparks which were leaping from the
belt to the boiler, although we could not see them on ac-
count of tbestrong sunlight in the middle of the field. How
is this phenomenon to be explained? Could it be attributed
to the development of electricity obtained by evaporation,
which was the basis of the Armstrong electric machine? No,
because the boiler of this machine must be mounted upon
large insulated columns. Here, on the contrary, the loco-
motive, through its iron wheels, communicated directly with
the earth, and the latter, which was certainly quite moist.

3]
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LOCOMOTIVE WITH ELECTRIC HEAD LIGHTS AND ELECTRIC MACHINE.

the Valley of St. Roch, and commanding a magnificent pano-
ramic view of the entire town, the basin of the Paillon, and
the innumerable mountains that rise on either side to shelter
the flower gardens and the orange and olive groves that lie at
their feet. The central building is the library, a capacious

and luxuriously furnished hall, with sweet scented pine wood |

sbelves, bearing the literature in all languages devoted to
the one subject of study; while the walls outside are deco-

rated with handsome mosaics, inscribed with the names of |

Laplace, Arago, and Leverrier.

On both sides of the library are the houses of the astrono-
mers, distinguished by elegance and comfort., In the Di-
rector's office telephonic communications connect every part
of the establishment. The two largest instruments are the
great and the small equatorial, each, of course, placed in a
building of its own, with a revolving cupola roof. The
smaller of these telescopes is now in working order. It
measures 7 meters in Jength, and the objective 1838 centi-
meters in diameter. Both the body and the lenses were
made in Paris. The cupola of wood and copper opens and
shuts and revolves with the greatest ease, one man alone
sufficing to set the whole of this large dome in motion, and
this without any fatiguing effort. The larger equatorial
telescope will cost for the instrument alone £14,000. This
monster, which can only be compared to a 100 ton gun, is
18 meters in length, and the diameter of the object glass is

In order to permit.of the adaptation of the electric light to
a locomotive it fias been found necessary to have recourse
Ito a regulator of spectal construction, and one capable of
| operating well while submitted to the jarring that attends
| such an engine.

The regulator of Messrs. Sedlaczek & Wilkulill is of this
tnature. It has been derived from an apparatus, now old,
constructed in 1856 hy Messrs. Lacassagne & Thiers.

In this lamp, which we have heretofore illustrated, the
upper carbon being fixed, the lower one was pushed into
a tube by a column of mercury that rose slightly every time
the arc became too large.

The entrance of mercury into the tube that carried the
lower carbon was regulated by the current itself in the fol-
lowing way: The slightly elevated reservoir that contained
the mercury communicated with the carbon holder tube
through a rubber tube that was held between the core of an
electro-magnet and its armature. This electro was traversed
| by the current from the lamp, aud, as long as the intensity
was normal, its attraction upon its armature kept the rubber
[ tube closed and prevented the mercury from flowing. But
when the arc elongated the armature fell, and the mercury
pushed the carbon up until the former intensity was estab-
lished again.

Our illustration, which is from La Lumiére Electrique,

| shows a locomotive with the dynamo machine arranged just
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increased its conductivity. The explanation that appears
probable to me is the following: The belt was not suffici-
ently taut, and, in order to increase its adherence to the
rim of the fly wheel, it was thickly besprinkled with resin.
But, despite all this, the adherence was not perfect; there
was friction betWeen it and the fly wheel, and, in this rotary
friction, just as happeus in the electrophorus, the two fluids
separated. The metallic frame work of the umbrella oper-
ated as a condenser, and, since the belt was 10 meters in
length and 20 centimeters in width, it presented a superficies
of 8 square meters, upon which a large quantity of free fluid
was capable of accumulating. 1 had not, upon the spot, a
means of verifying the kind of electricity, but I think that I
can assert that it was resinous.—J. M. Folache, in La Na-
ture. N

[The ‘‘phenomenon” would seem curious only to those who
do not know about the electricity of machine belts; belt
electricity is within the experience of most mechanics, and
nothing beyond the ovdinary appears to have occurred in
the Count De Las’ case. Also the allusion to Armstrong’s
machine and the electrophorus indicates that J. M. F. is not
a very competent witness on electrical matters.—EDs. Scr-
ENTIFIC AMERICAN.]

THE Treasurer of the immense colony of South Australia
says that the population is only 300,000.

[ —
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THE CANADIAN PORCUPINE.

From time immemorial the belief has existed that the
porcupine can project its quills through the airlike arrows at
an enemy, and beyond this the popular mind is yet more in
error as regards the structure and habits of this aberrant
and curious mammal. Let us therefore consider some of
the more prominent points in its life history.

The female porcupine during the last of April or the first of
May builds a rough nest in some hollow tree or rock fissure,
and there brings forth usually two, sometimes three, young
ones. The mother is exceedingly shy until the young are
weaned, and but few observations have been made upon
them during the period of suckling: probably like all rodents
they mature very rapidly and are soon able to shift for them-
selves. This species is one of the slowest and most clumsy
of quadrupeds; safe in its protective armor, it seldom makes
much effort to escape when surprised on the ground, but
placing its muzzle hetween its fore legs, erecting its spines,
and whisking rapidly its short tail, waits on the defensive—
and even the panther and formidable grizzly bearare obliged
to retreat from this fine array of bayonets.

The spines vary much in size and shape, varying from the
coarse brown bair with which they are mingled to strong
three inch spikes one-eighth of an inch in diameter. Their
bases are white and the points dark brown, the latter portion
well provided with sharp, recurved barbs. Being but loosely
rooted in the skin, when roughly touched the points pene-
trate, the barb holds fast, and the quill comes off attached
to the offending body; doubtless from this arose the fable
that the animal can shoot its quills. When the sharp spines
once penetrate the skin of ananimal, owing to the peculiar
set of the barbs the muscular movements of the wounded
part cause them to work their way inward, and a very serious
wound is finally the result. Panthers, wolves, and wild-
cats have frequently been found dead with hundreds of
quills embedded in their fore feet and mouths, thus proving
fatal. Dogsare also frequently killed and injured, and in
consequence the porcupine is hated and always mercilessly
killed by bunters whenever found. The food of the hedge-
hog—as the porcupine is almost upbiversally called by
wondsmen—consists of the inner bark, and attimesthe leaves
of trees. When pressed by hunger it will devour the bark
of almost any species, but the hemlock and spruce seem to
constitute its favorite food. Theyoung and succulent trees
are usually the ones selected, and the animal seldom leaves
one until ithas been entirely stripped of its bark. But the
porcupine seems to be almost omnivorous, for in captivity it
will eat almost any vegetable
substancé. 1In the Adiron-

yellow incisor rodent teeth, two above and two below, the
skin provided with a thick mat of erectile spines, are suffi-
ciently prominent characters to identify the animal at a sin-
gle glance.

The genus Erethizon presents many interesting details of
structure; as is the case in the beaver, the molar teeth resem-
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THE CANADIAN PORCUPINE.

ble in structure those of the horse, being formed of com-
plex infoldings of deutine bounded with enamel and the
valleys between filled with cementum—the best arrange-
ment imaginable for grinding thoroughly its coarse and
fibrous food. 1t is exceedingly interesting that the beaver,
feeding on the same substances, sbould present the same
tooth structure.

The infraorbital foramen—in most mammals of very

of the left, but my ewn dissections would not put the limit
at more than one-third larger.

The whole muscular system is exceedingly well developed,
and the skin is well supplied with powerful special muscles
to erect the spines,

The Canada porcupine is essentially a northern animal,
seldom being found as far south as Virginia. A western
variety issaid to be found as far south as Mexico, but only,
I believe, on high plateaus of temperate climate. It has
been found asfar north as latitude 67°. In the North Woods
of New York State, asalready stated, I have found it abun-
dant; a few yet remain in the wildest portionsof Pennsyl-
vania; but this is one of the many animals doomed to rapid
extinction, and every year it becomes rarer.

Ravpr W. SE1ss.

—
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Horse Hair.
It appears that the great bulk of the horse hair used in

’| the United States is imported from the Argentine Republic

and Uruguay. The hair sells in Buenos Ayres and Monte
Video at from 26 to 32 cents per pound, and is packed in
bales weighing about 1,000 pounds, and costing from $250
to $300 each. The total amount imported in 1882 was
4,082,000 pounds, of which 8,417,000 pounds came from
South America, 196,000 pounds from Mexico, and 469,000
pounds from Russia. In the previous year the importation
was 3,643,972 pounds, and in 1880 nearly 4,000,000 pounds;
but in 1879 it was not quite 2,000,000 pounds. Assuming
an average price of 28 cents per pound, the amount imported
last year into the United States would reach a total value of
about $1,150,000. The bulk of this horse hair is manufac-
tured by four or five concerns, one of which is in Boston,
one in New York, one in Philadelphia, and one in Balti-
more.

YOUNG MARMOSETS.

In the accompanying engraving we present to our readers,
through the kindness of the London @raphic, an illustration of
the marmosets (Hapale jacchus) recently born in England.
These are claimed to be the first of their kind that bave ever
been bred in Europe, although this is disputed by some, ow-
ing to records of births of these curious monkeys some
twenty or thirty years ago. It is questioned, however,
whether the monkeys referred to were really marmosets.

Marmosets are very small in size and closely resemble the
squirrel in shape and agility. - The adult is about 8 inches
in length, with a tail several inches longer than the body
‘and anito buchy. Tha hair
over the eyes also becomes

dack wilderness—where this
species abounds —they are
frequent visitors at deserted

camps, trying their powerful
incisor teeth on all that
comes in tbeir way. It is
exceedingly unsafe to leave
one of the light cedar canoes
there used anywhere in the
woods unguarded for a day
or two, for the hedgehog
seems to have a decided liking
for oil paint and varnish, and
will cut down the entire side
of a boat in a very few days;
I have seen many boats so
rendered useless. As may
be imagined, they are not
much beloved by the guides,
among whom ¢the d—d
hedgehogs” is a favorite
topic on which to let off steam
when a boat leaks.

As already suggested, the
porcupine is a capital tree
chmber, its strong hand-like
fore feet and long claws be-
ing perfectly adapted for the
purpose. It usesthese paws
to hold food when eating, sit-
ting on its bhaunches in the
manner of a squirrel,

It does not hibernate, but
remains active during the
winter, clearing the snow
away from the tree branches
and living entirely on their
bark. At times it forms a
den in a hollow tree near its
feeding grounds, in which to
pass the night.

The porcupine quill work

quite long as the animal ma-
tures, and obscures the ears
completely from view in
front. They are natives of

the southeastern portion of
Brazil. In disposition they
are rather timid, and are sen-
sitive to the cold, their coats
being fine and fleecy.

They cannot boast of a
very high order of intelli-
gence, and are princially at-
tractive as pets for their play-
fulness and their gentle and
insinuating ways. It is to
be greatly regretted that the
little fellows represented in
our engraving should bave
succumbed so soon to the
tribulations of this material
existence, and that scientists
should have been deprived
of the pleasure of watching
the different stages of their
development.

..

Trimming the Elephant’s
Feet.

The whole of a day was
spent recently at Bridgeport,
Conr., by five men in trim-
ming the feet of two ele-
pbants. The-operation is per-
formed, the New Haven Reg-
ister says, once on the road,
once in the fall, and again in
the spring. The sole of an
elephant’s foot is covered
with a thick, horny sub-
stance, which, as it grows
thicker, tends to contract and

of the Indians—the quills be-
ing stained various colors—is
too well known to need de-
scription; its flesh is also eaten by both whites and Indians,
and is said to resemble pork.

This species becomes very tame and gentle in confine-
ment, readily learning to take food from the hand, and
never elevating its quills when stroked or taken in the arms
of those who are kind to it.

The Canada porcupine (the Erethizon dorsatus of zoologists)
scarce needs any description; a short, heavily built animal,
thirty-eight inches in entire length, with a short tail, huge

YOUNG MARMOSETS.—LIFE SIZE.

small size and transmitting only the infraorbital nerve and
blood-vessels—is of enormous size, and through it passes the
great muscle which closes the lower jaw—the masseter; by
this arrangement great leverage and strength is given to the
inferior jaw.

A porcupine found in Java shows the curious anomaly
of a tongue provided with tough, horny plates, but this is
not the case with the American representative of the genus.
The right lung of the Hrethizon is stated to be twice the size

© 1883 SCIENTIFIC AMERICAN, INC

crack, often laming the ani-
mal. At the time of .trim-
ming the elephant stands on
three legs and places the foot to be operated upon across
a large tub. * Two men hold the leg down, and one
stands at the animal’s head to prevent him from turning.
Then with a two-foot drawing knife one man shaves ofl
great pieces of bone from the sole of the foot. The ele-
phant bolds the foot high of his own accord, seeming to
understand what the men are doing, and after the opera-
tion he flourishes his trunk, trumpets, and expresses sin-
cere thanks.
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Testing Boilers.

A writer in the Cincinnati Ar¢ésan adds his testimony as to
the inefficiency of the hydraulic test in examining steam
boilers as follows: This test is oniy valuable in bringing to
notice defects which would escape ordinary inspection. It
is not to be assumed that it in any way assures good work-
manship or material, or good design, or proper proportions;
it simply shows that the boiler being tested is able to with-
stand this pressure without leakicg joints or distorting the
shell to an injurious degree.

Bad workmanship may often be detected at a glance by
an experienced person. The material must be judged by
the tensile strength and ductility of the sample tested ; the
design and proportions to be judged on constructive grounds,
and have little or nothing in common with the hydraulic
test.

The great majority of buyers of steam boilers have but
little knowledge on the subject of tests, and too often con-
clude that if they have a certified copy of a record showing
that a particular boiler withstood a test of say 150 pounds,
it is a good and safe boiler at 75 to 100 pounds steam
pressure. If the boiler is a’ new one and by a reputable
maker, that may be true; if it has been in use and put upon
themarket as a second hard boiler, it may be anything but
safe at half the pressure named. By the hydraulic test, the
braces in a boiler may be broken, joints strained so as to
make them leak, bolts or pins may he sheared off or so dis-
torted as to be of little or no service in resisting pressure
when steam is on.

The practice of inspecting boilers by sounding with a hand
bammer is in many repects to be commended. It requires
some practical experience in order to detect blisters and the
wasting of plates, by sound alone. The hammer is especially
applicable to the thorough inspection of old boilers.

It frequently happens in making a test that a blow of the
hand hammer will either distort it or be driven entirely
through the plate; and it is just here that the superiority of
this method of testing, over orin connection with the hydrau-
lic test, becomes fully apparent. The writer once knéw a
locomotive which had been run into the repair shops for

some slight repairs, and afterward was subjected to the|
usual hydraulic test and was foundto be tight; it was then |

run into the round house for service, but before it was
fired it was accidentally discovered by a boy’s ¢ fooling ”
around the fire box with a hand hammer that the plates

which were originally five-sixteenths inch thick had been?

reduced in some places by corrosion to a thickness scarcely
3 inch. This jpcident js i

by way of a digression simply to show the value of the

hammer test and the insufficiency of a hydraulic test in the
case of boilers which Have be'en for some time in service.

The location of stays, joints, and boiler fittings all modify,
and are apt to mislead the inspector if he depends upon
sound alone. There is a certain spring of the hammer, and
a clear ring indicative of sound plates, which are wanting
in plates much eorroded or blistered. The presence of scale
on the inside of the boiler has a modifying action on the
sound of the plate. When a supposed defect is discovered,
a hole should be drilled through the sheet, by which its
thickness may be determined as well as its condition.

The literature of boiler explosions is by no means scanty,
and varies any where from sound practical experience to the
most visionary idealism; but those who have most to do
with steam boilers, and whose business it is to trace results
to causes, are singularly upanimous in the opinion that
almost without exception boilcr explosions may he traced
directly back to the causes—overpressure and neglect.

—

A Spring Motor.

An exhibition of a spring car motor was given ata
recent date at the works of the United States Spring Car
Motor Construction Company, Twelfth Street and Mont-
gomery Avenue. As a practical illustration of the opera-
tion of the motor a large platform car, countaining a number
of invited guests and representatives of the press, was pro-
pelled on a track the length of the shop. The engine, if
such it may be called, was of the size which is intended to
be used on elevated railways. As constructed the motor
combines with a stationary shaft a series of drums, carrying
springs, and arranged so that they can be brought into use
singly or inpairs. Each spring or section has sufficient ca-
pacity to run the car, and thus as one spring is used another
is applied. There is a series of clutches by which the drums
to which the spribgs are attached are connected with a mas-
ter wheel, which transmits through a train of wheels the
power of the springs to the axles of the truck wheels. The
motor will be so constructed that it may be placed on a truck
of the width of the cars at present in use, and will be nine
feet long, with four traction wheels, It is proposed to do
away with the two front wheels and platform, so that the
front of the car may rest on a spring to the truck. There
will be an engine at each end of the road, which, it is cal-
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been 'employed by the company. The strip of steel is slowly
passed through a retort heated by the admixture of gas and
air at the point of ignition in proportions to produce intense
heat. When the strip bas been brought to almost a white
heat, it is passed between two rollers of the coiling machine.
It is then subjected to a powerful blast of compressed air
and sprays of water, so that six inches from the machine the
steel is cold enough for the hand to be placed on it. After
this operation the spring is complete and ready to be placed
on the shaft. The use of the springs is said to be beyond
estimate. Theymay be employed to operate passenger ele-
vators, the springs being wound by a hand crank. It is un-
derstood that the French Government has applied for them
for running small yachts for harbor service. Among the
advantages claimed for this motor are its cheapness -in first
cost and in operating expenses. It is estimated that an en-
gine of twenty-five horse power will be required at the sta-
tion to wind the springs. 1f there be one at each end of
‘the line, the cost for fuel, engineer, and interest will not ex-
ceed $100 per week. This will answer for fifty or any addi-
tional number of cars, The company claims that by using
twelve springs, each 150 feet in length, an ordinary street
car can be driven about twenty miles.—Phil. Inguirer.

CARPET FASTENER.

The engraving shows a cheap and simple device by which
druggess, mats, and other carpet covers may be readily
fastened down. The fastener is of a staple-like form, having
the separated ends sharpened, and made in one piece of
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! ALLEN’S CARPET FASTENER.

suitably-shaped ‘wire. The parallel sides are bent as shown
in the sectional drawing, the length of these bent portions
nearest the points being less than the others, thereby placing
the head part at a higher elevation. When the fastener is
to be applied it is held nearly upright, the points beiug
down and with its opposite raised end portions in front.
The pointed ends wre pushed through to the floor, when the
upper part is lowered backward, and the fastener pressed
forward and inward until the second bend is within a certain
| distance of the carpet. The thumb is then placed upon the
! head and a finger upon the drugget a little beyond the ends,
when the ends are brought up through the carpet but not
through the drugget, while the depressed sections of the

drugget to hold it in place.

This invention has been patented by Mr. Charles E. Allen,
whose address is Winsted, Conn.

—_— e, -—
Free Sulphuric Acid in Salphate of Alumina.

Sulphate of alumina is taking the place of alum for many
purposes. In paper making it is very essential that this
salt should be free from acid, since the latter destroys ultra-
marine and injures the sizing by causing transparent spots.
Oscar Miller has reported the results of his experiments in
the Berlin Berichte, which show that methyl orange is the
safest aud best test for the free acid. With pure sulphate
of alumina it produces only an orange color, but is very
 sensitive to free acid, with which it produces a rose color, or
| pink. Ethyl orange is more sensitive to free acid; but, in
fact, too much su, as it turns pink with a neutral sulpbate.
Tropeeoline is not sensitive enough. Byextracting the acid
with alcohol, and evaporating, the solution may be titrated
with methyl orange.

- h—
The Electric Light in 'Theaters.

The Edison installation at Niblo’s Grarden consists of one

K dynamo, 55 volts electro-motive force, capable of supply-

ing current for 500 eight candle power B lamps. At each |

performance of ‘‘ Excelsior,” the Edison lights are in use as

sides rest upon the floor and the head section bears upon the
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The Watch, Manufacture in England.

The London 7T%¢mes, in a recent article on this subject,
shows that there has been no real growth in watch making
in England for the past hundred ycars. The methods of
manufacture and the total production are now substantially
the same as they were about a hundred years ago, and the
great increase in the trade bas been met by French, Swiss,
and American manufacturers. The making of watches in
France on a large scale is a comparatively modern industry.
In 1850 the production at Besancon, the center of the French
watch trade, only amounted to some 50,000 watches annu-
ally, whereas about ten times as many are now made there
yearly. In Switzerland the annual production is now esti-
mated to equal 3,500,000 watches, or an increase amounting
to about a million watches a year within the past five years.
But in estimating the extent of the English watch trade it is
stated that, for 1880, the latest date for which complete re-
turns had been published, the total number of watches made
bearing the stamp of Goldstiths’ Hail was only 206,000, an
output which is equaled by that of one American firm. The
Enoglish watches are usually high-priced, and they meet a
certain demand, largely from those who think they do not
own a first-class timepiece unless it has cost a good deal of
money, but the entire increase in the trade in England has
been filled by watches of foreign manufacture.

The causes that retard the development of English watch.
making, as stated by the T%mes, are *‘ defective organization
and defective appliances. The method of munufacture and
the tools employed are not substantially different from the
method and the tools of 100 years ago. It is a natural con-
sequence that the trade has shown no elasticity, and that in
latter years ithasfound little custom at home. English
watches are not made in sufficient quanticies to justify the
production on a large scale of any one particular type; the
trade is for the most part in the hands of -small men,” who
make certain sizes in dozens and half dozens. In the Swiss
and American factories a particular type, af it be considered
worth making, is made by thousands; everything is organ-
ized for production on a large scale. Confining the contrast
to English and American methods, the principal point upon
which it is necessary to insist is that in America the twelve
or fourtesn trades which constitute watchmaking are aggre-
gated under one roof and form one compact organization.
By the older method still pursued in England, and until re-
cently almost the rule in Switzerland, the different partsare
transported from one workshop to another, in differeut
quarters of the town, and even from one part of the country
to another. Under the new method the mazimum of effici-
ency and individual responsibility is obtained by the minute
subdivision of every-process; the loss of time in the transfer
from one department to another is 0 mimimized as to be
practically non-existent.”

— il ———
Creosoted Wood Hard to Burn.

An establishment for creosoting piles and plank was re-
cently burned in New York, when ‘it was demounstrated that
creosoting afforded considerable protection against fire. A
correspondent says: ¢‘The building wasof pine and spruce
in their natural state, except the sills, which were made of
creosoted pine. The latter were set on posts and raised
about a foot above the greund, so that the flames bad a
chance to get under them; they were charred, yet retain
their form and a certain amount of strength, whereas not a
piece of the untreated lumber could be found. Scattered
over the premises were numerous creosoted piles and severul
thousand feet of plank all charred, but the pieces mostly re-
tained their original form and a certain degree of usefulaess.
Where the flames could reach the comparatively uninjected
heart wood, they ate into it, leaving a charred creosoted
shell. In all the above charred pieces the fire went out of
itself; creosoted wood burns with a dense black smoke,
which probably has a smothering effect.”

Quinine from Gas Tar.

The last contribution of modern chemistry to science is
the production of quinine from gas tar. Professor Fischer,
of Munich, has succeeded in obtaining trom distilled coal a
white crystalline powder, which, as far as regards its action
on the human system, cannot be distinguished from quinine
except that it assimilates even more readily with: the sto-
mach. Its efficacy in ‘reducing fever heat is said to be re-
markable, even rendering ‘the use of ice ununecessary.  The
importance of such a discovery as this consists not so much
in the actual fact achieved as in the stimulus given to scien-
tific research by the opening up of a new channel of investi-
galion.  The romance of gas tar is evidently far from being
exhausted. In addition to the sweetest scents, the most
brilliant dyes, the most powerful disinfectants, and even
prussic acid are some of the numerous and wonderful pro-
ducts of its decom position.

A —

New Apparatus for Demonstrating Foucault’s
Current.

culated, will wind up the springs in at least two minutes’ | foliows: 1st act, last scene, the electric torch held by the| Prof. A. Von Waltenhofen has devised a simple apparatus
character ¢ Light;” 2d act, last scene, the Brooklyn Bridge; [ for the above purpose, consisting of an electro-magnet which
While the mere construction of such a working motor in-|8d act, 1st scene, the discovery of the electric spark in |is fastened in a vertical position, and between the poles of
volved nothing new, the real problem involved consisted of | Volta's laboratory. In thelast scene the ballet dancers are | which a copper pendulum oscillates. The copper plate has
the rolling of a piece of steel 800 feet long, 6 inches wide, | provided with wands, each having an Edison lamp on the |the form of a segment of a large flat ring, is eight inches
and a quarter of an inch thick. Another element was the:end, and festoons of lamps are lowered from the flies above. long, 2 inches wide, and one-half inch thick, and is sus-

time.

coiling of this strip of steel preliminary to tempering. To
temper it straight wasto expose the grain to unnecessary
struin when'wound ina close coil. To overcome this was
the most difficult part of-the work. At the exhibition
the inventor gave an illustration of the method which has

"At a given signal the entire number of lamps—400—are

f lighted instantaneously, producing a magical effect of great.
brilliancy. To instantly light such an immense number of
lamps at their proper candle power is a very severe test on
the regulating capuacity of the engine and the dynamo.
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pended by a sort of trapeze arrangement, so that it may
pass exactly between the poles. The pendulum is set swing-
ing, but as soon as the current is connected it goes very

lslowly, as if moving through’ a thick liquid, or stops en-

tirely. —Instrumentenkunde.
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ENGINEERING INVENTIONS.

Improvements in air compressing engines
form the subject of a patent issued to Mr. Friedrich
Honigmann, of Aachen, Germany. The invention con-
templates compressing air to ten or more atmospheres,
and so that, by specially devised meane, the air will
also be highly heated.

An elevated endless single track railway
has been patented by Messrs. William R. Bishop and
Ryland W, Eames, of Columbus, Col. It cheapens
construction by using a single rail, the cable is relieved
of unnecessary weight by suspending the load from a
car upon the track, and a rotary tramway is made, so
increasing the capacity of performance,

An improved switch operator has been pa-
tented by Messrs. James H. Kennedy, of Iona Station,
and Thomas P. Hall, of Toronto, Canada. It provides
for a simple attachment to the locomotive, whereby the
engineer can move the switch to turn the train on to a
siding, and also for a similar attachment to be let
down from the hind truck, whereby the switch can be
shifted back after the train has passed on tothe siding.

A grading machine has been palented by
Mr. Lewis C. Gandy, of Humboldt, Neb. It is of simple
and substantial consiruction, for grading and leveling
earth in making the road bed of railways, having a
cutter mounted on a frame by which it is drawn, said
cutter being susceptible of easy adjustment for depth
of cutting, and also a mould board for conducting earth
to one side of the grade as may be degired.

— et
MECHANICAL INVENTIONS,

An improved log roller or carrier has been
patented by Messrs. Freeman S. Farr, and Joshua
Evered, of Muskegon, Mich. By a movable stop com-
bined with a canting arm, both fltted for operation by
a steam ¢ylinder, logs are more conveniently moved
and held than heretofore, and are not liable to be thrown
against the carriage blocks to break them, as now fre-
quently happens,

A centrifugal pump has been patented by
Mr. Christoffer A. Christensen, of Willamena, Oregon.
It is of simple construction and easily variable capacity
to lift sand, gravel, and other solid or pulpy substances
without obstruction, and designed to be so worked as
to utilize the applied power directly and to the best ad-
vantage,

———— > ——————

AGRICULTURAL INVENTIONS.

A check row attachment for corn planters
has been patented by Mr. Valentin Webher, of Prince-

ville, Ill., intended to facilitate the planting of corn in |

accurate check row. By this invention a seed drop-
ping slide is made to be operated by the passage of a
check wire through a specially devised and arranged at-
tachment.
———— - “
MISCELLANEQOUS INVENTIONS,

An improved riding saddle composed most-

ly of epriugs, which renders great relief to the horse |

and ease to the rider. Mr. Merlin Comstock, of Los
Angeles, Cal., is the patentee.

An improvement in drawers has been pa-
teuted by Mr. Charles Z. Celler, of New Yorkcity. Its
object is to avoid heavy seams in the crotch and fly,
and to strengthen these parts against ripping.

A paper bag and twive holder has been pa-
tented by Mr. Abbott M. Recves, of Mansfield, Ill. It
is an improved device for holding a ball of twine, and
also to suspend convenient for use different sizes of
paper bags or wrappers.

A powder flask has been patented by Mr.
Paul Otto Kessler, of Darien, Ga., so constructed as to
form a charger, by which the proper charge of powder
can be automatically measured for any amount desired
in filling cartridges or loading guns.

Mr. Emmet N. Barber, of Kent, Ohio, has
patented a lumber measure that will accurately register
the aggregate number of feet, board measure, of boards
of any width and length, the length deing known to the
operator.

Mr. Heory Smith, of Newark, N. J., has
patented an improvement in pear] buttons, with the de-
sign of providing a simple, convenient, neat, and effect-
ive means for connecting the pearl front of a button to
its back.

Mr. J. R. King, of St. Paul, Minu., is the
patentee of a combined paper weight, pin cushion, cal-
endar,and pen rack, all of which are so adjusted one to
another as to make a very convenient and ornamental
article for the counting room desk.

An improved cartridge pouch has been pa-
tented by Mr. Oliver D. Collins, of Snoy Hill, Md. To
carry a large number of cartridges conveniently it pro-
vides a series of tuhes united side by side, open at the
upper ends, and provided at the lower ends with latches
for holding or permitting the withdrawal of cartridges.

An improvement in fruit gatherers has
been patented by Messrs. Jesse L. Talbot and Mr.
Chesterfleld J. Hiter, of Elizabethtown, Ky. Its ob-
ject is to facilitate the gathering of such fruit as may
be beyond reach tfrom ordinary ladders, and prevent
the fruit from being brujsed while being gathered.

An improvement in picture mounts is the
subject of a patent which has been issued toMr. Stella
A. Jackson, of New York city. The object of the in-
vention i8 to secure a picture againsta waxed back
plate, so that dust will be effectually excluded, and the
tints of the picture be preserved.

A fruit jar has been patented by Mr. Rob-
ert Malcom, of Cornwall, N. Y. It has a thickened
neck, screw threaded internally, and with a groove on
its upper surface; the cover is externally screw thread-
ed, and presses a packing ring firmly into the groove in
the top surface of the neck. .

Mr. Hiram P. Pruim, of Grand Haven,
Mich.,has patented a new and improved breastpin,
whereby the pin is made much stronger than one hing-
ed in the usual manner, does not wear out so rapidly,

andirtisless apt to become disengaged than are pins of
the usual construction,

A fruit drier has been patented by Eliza-
beth Shuts, of Casstown, O. "The object of the iuven-
tion is to provide an apparatus for drying all kinds of
fruits and vegetables, and it is so constructed that it
can be conveniently operated without danger of burn-
ing them.

An improved school desk and seat has been
patented by Mr. William J. Jackson, of McComb, Miss.
The desk can be adjusted vertically according to the
size of the children to occupy it, can be swung upward
to facilitate the sweeping of the room, or folded so as
to occupy but little space.

An improved warp linking machine has
beeén patented by Mr. Clayton Denn, of Philadelphia,
Pa. In linking warps as delivered from warping ma-
chines the peculiar construction here patented provides
for more rapid and efficient work than has heretofore
been possitle. :

A blasting needle consisting of a needle
made with a copper pointto prevent striking fire, and
with one or more holes through fhe opposite end for
cutting off the end of the ‘*squib,” or straws used in
priming the charge, is the subject of a patent granted to
Mr. Ralph B. Platt, of St. Nicholas, Pa.

An improved door holder, or check, has
been patented by Mr. Joseph A. Coultas, of Brooklyn,
N.Y. The device issecured to the inside of the door,
so as to hold it open at any desired position, agaiust
dranghts of air, but when itis desired to close the
door it works automatically and requires no attention.

A pearl button, with a perforated pearl
front, the back having a countersunk perforation with
an eyelet provided with a crossbar, so that the pearl
front will not be disfigured by rivets or other means by
securing it to the button back, is the subject of a patent
granted to Mr. Henry Smith, of Newark, N.J.

An electric voling machiue for legisla-
tive bodies has been patented by Mr. John A. Enos, of
Peabody, Mass. It provides for an electrical apparatus
by which each voter may cause his vote to be indicated
on a dial, and his name displayed to view, by one and
the same current of electricity, .

An improvement in ore concentrators has
been patented by Mr. Hinche P. Mabry, of Fort Worth,
Tex. The object of the invention is to facilitate the
removal of the lighter and worthless parts of the ore
from the heavier and valuable parts by means of a pe-
culiar arrangement giving a rotary shaft a longitudinal
reciprocating or a rising and falling movement,

A fruit picker, more particularly designed
for picking or clipping oranges, has been patented by
Mr. Richard J. Morgan, of Orlando, Fla. Its construc-
tion is such that it is held and operated by certain fin-
gers of one hand, while the remaining fingers are at
liberty to grasp the fruit, leaving the other hand, en-
tirely free. ' ¥

"An improved stave jointer has been patent-
ed by Messrs. Julius F. Vogt and William C. Vogt, of
8t Louis, Mo. According te this invention an improv-
ed arrangement of the cutters is provided for, 8o that a
gauge may be used, and the staves will be kept pressed
against it, whereby they may be made uniform as to the
width of the ends.

A horse checking and unchecking device
has been patented by Mr. Daniel O. Cox, of Manns-
ville, N. Y. This is an improved arrangement whereby,
from a peculiar construction and arrangement of parts
connected with the harness, the driver can check or
uncheck a horse harnessed (o a vehicle without leaving
his seat.

An elevator attachment to ship’s gang plat-
forms has been patented by Mr. Henry N. Pharr, of La
Grange, Ark. It is intended to facilitate the delivery
of goods by the use of steam power applied directly or
through intermediate gearing, and is also designed for
use in grading railroads, canals, and lawns, and in the
construction of large buildings.

Mr. Francis Wayland Brown, of Rochester,
N. Y., has patented a means for insulating, carrying,
and laying electric wires under the ground. The pipe
or trough in which the wires are laid is filled with coal
dust, sand, resin, or other non-.conducting substance
closely packed, so that the wires are held in place firmly
and surrounded with a substance which will not con-
duct the electric current from the wires,

An electric time lock has been patented by
Mr. William Edgar Peirce. of Newark, N.J. Ithas a
‘battery, the circuit wires with two breaks, one closed
automatically by time mechanism and the other by
band, and both wires connected with an electro magnet
havingits armature connected with a catch leveren-
gaging with the locking bolt, so that the latter will be
released when both breaks in the circuit are closed.

A gas and coke Kiln, principally as an im-
provement in making coal gas. has been patented by
Mr. Hayden H. Hall, of New Hamburg, N.Y, The
kiln has a removable cover at the top, a blast and ex-
haust pipe on the line of grate of charge receiving
chamber, and another chamber below to receive the
coke of each charge by the fall of the sectional floor or
grate at the sides of the blast pipe.

Mr. Rudolph C. Koerber, of Austin, Tex.,
has patented a process for cleaning, tinting, and polish-
ing pecan and other nuts. The nuts as brought in from
the woods are carried up by an elevator, rapidly revolv-
ed in a cylinder, in which is common lye, sand or
gravel, and water, then screened automatically, after
which they are revolved in a second cyiinder with suit-
able tinting material to restore the abraded nuts to
their original color oran improved hue.

An excavator, for use in digging ditches,
building roads, etc., to be used with either horse or
steam power, has been patented by Mr. David Harper,
of Jonesborough, Ark. Properly mounted on a suitably
devised and firmly made truck, a wheel is made to re-
volve horizontally, with chains carrying buckets . or
scrapers attached to its outer rim, these being guided
by one or two men in the scraping or digging, while a
boy can attend to the dumping of the buckets as far off
as the chains will reach.

Fnsurance,

The Atna Life Insurance Company, of Hartford,
Conn., have assets exceeding $28,000,000.

The Connecticut Fire Insurance Company, of Hart-
ford, Conn., have surplus of $1,292,000.

T'he Pheenix Insurance Company, of Hartford, have
paid over $16,400,000 in losses, and have nearly $4,500,000 of
assets,

The Travelers’ Insurance Company has written
908,000 general accident policies and has paid 93,000 claims
for fatal or disabling injuries.

Dr. Talmage once remarked that ¢ if a man can pay
the premium on a policy of life insurance, it 1s a mean
thing for him to go to heaven while his family goes into
the poorhouse.”

A company has been organized in Berlin, Germany,
to restore lost articles to their owners or make good
their value. How they propose to check bogus claims is
not stated.

Sinanrinl,

Post, Wales & Co., 72 Broadway, New York, make a
specialty of investment securities.

The Treasurer of the United States reports that the
one and two dollar United States notes have increased
during the last year $3,000.000, and ti'at of the 28,000,000
silver dollars coined during the last year he has been
able to pay out but $400,000. -

Mammoth vaults are being constructed at the Washing-
ton Treasury capable of holding $45,000,000 in silver coin
If the coinage continues at the present rate, it will not
take long to flll it, as it has been found necessary to
order a large amount taken away from the Boston Sub-
Treasury to prevent the bursting of the vauit.

‘I'he Secretary of the Treasury will recommend to
Congress to retire the three-cent nickel piece. As this
coin is about the size of a ten-cent piece. and as it was
coined when we had a three-cent postagestamp, its days
of usefuiness ure over.

Forster & Co., 6.-Wall Street, New York, offerat par a
limited amount of Texas Siftings Publishing Company’s
stock. See their advertisement in financial column.

Amfacturivg WNotes,

The Nicholson File Company, of Providence, R. I,
are building an addition, 80 x 40 feet. two stories, for the
manufacture of the finest grades of flies' for jewelers’
use.

The Magee Furnace Company, Chelsea, Mass., are

constructing a six story building, 66 x 100 feet, to be used
ag a stove mounting shop and for storage.

Buzsiness and Personal.

The Charge for Insertion under this head is One Dollar
a line for each insertion ; aboul eig/it wordsto a line.
Advertisements must be received at publication office
asearly as Thursday wnorning (o appear in next issue.

Auction: Sale of Machinery.—In order to reduce our
stock we will sell at auction at 10 o’clock A.M., Dec. 12,
1888, our stock of new and second-hand machinery at our
branch warerooms, 205 and 209 Centre St., New York city.
Tools consist of a first-class assortment, nearly every
item new, and sale positive. We give below a partial
list, viz.: Engine Lathes as follows, back-geared, screw
cutting, power cross-feed, hollow spindle and compound
rest: One 8’ x R'’, one 10' x20'’, two 8' x20'', one 7' x20",
onell’ x18'/,one 9' x 18'', one ¢’ x18'’, two 6’ x 18”, one
8 x17"", two 6/x 16", one 4%’ x14'', one 4 x13'". Drill
Presses, back-geared, quick return, power feed: One
82'', one 307, one 28'', one 24'’, one 20'', one 3-spindle
drill, one 4-spindle drill, one No. 7 drill. Nut Tappers:
Two 7-spindle and one 2-spindle machines. Speed
Lathes: One 9’ x15, one 6'x 16", one 6'x 15, two
5' x14'", Iron Planers: One 7’ x82'' x 25//,two 6/ x 24// x
24/(, two shaping machines, one 48 radial drill, Betts
Machine Co.make; No. 3, 60 1b. *“ Palmer ¥ power ham-
mer; one spinning lathe, three watchmakers’ lathes,
four milling machines, one 40 H. P. vertical engine, five
small engines, four hydraulic jacks, twenty-four vises,
ten lathe chucks, fourbench lathes, five steam pumps,
and many otheritems. Machinery can be examined at
any time prior to sale. Send for catalogues. 8. C.
Forsaith & Co., Machinists and General Machine Deal-
ers, Machester, N. H.

Useful information and tables on Steam and Water
for Engineers and others contained in Blake’s new illus-
trated catalogue of steam pumps and pumping engines,
just published. Copies sent free. Address Geo. F.
Blake Mfg. Co., 95 and 97 Liberty St., New York.

The wrapper for Blackwell’'s Durham Long Cut.is
unique. The foil, which effectively preserves the fresh-
ness and aroma of the tobacco, is stamped into a silken
surface. At the top is the triumphaunt Durbam Bull,
symmetrical in figure and lordly in proportion. Beneath
are the Pyramids, on whose top an ambitious sculptor is
carving—not Excelsior, but which is the same thing—
|-Durhewm. - Enjoy. the artistic design before passing it
over to the children.

See adv. of Folding Basket, page 348.

To parties desiring to invest in a profitable manufac-
turing business (protected by letters patent and in suc-
cessful operation), we would sell or exchange exclusive
rights in territory too remote for us to handle to ad-
vantage. Address Arnd Mfg. Co., St. Louis, Mo.

For Sale.—Engine lathe, 1514 ft. bed, 28 in. swing;
with blocks to swing 43 in. ; back-geared, screw cutting;
with usual fittings. Price, F. O. B. St. Louis, Mo., $500.
8. C. Forsaith & Co., Manchester, N. H.

Pumps—Hand & Power, BoilerPumps. The Goulds
Mfg. Co., Seneca Falls, N. Y., and 15 Park Place, N. Y*.

Microscopes, Microscopic Mounting Instruments, and
Materials. Send for catalogue. Queen & Co., Phila.

Dies, Patterns, etc., Chas. A. Bailey, Middletown, Ct.

Steam Pipe and Boiler Covering, Roofing Paints, Pre-
pared Roofing, and general line of Asbestos materials.
Phil Carey & Co., 127 Central Avenue, Cincinnati, O.

For Sale.—Five patents entire. Nos, 235.844, 244,414,
254 251, 247,286, 238.545. Paper Pulp Engine. Pay as
speciality. J. R. Abbe, Manchester, N. H.
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¢+ Best Popular Science Works, 15 cents each. Cata-
logue free. . J. Fitzgerald, 20 Lafayette Place,NewYork,

For Freight and Passenger Elevators send to L. S.
Graves & Son, Rochester, N. Y.

Brush Eleciric Arc Lights and Storage Batteries.
Twenty thousand Arc Lights already sold. Our largest
machine gives 80 Arc Lights with 45 horse power. Our
Storage Battery is the only practical one in the market.
Brush Electric Co., Cleveland, O.

Cotton, Rubber, and Leather Belting, Rubber, Linen,
and Cotton Hose; all sizes. Greene, Tweed & Co., N. Y.

Best S8quaring Shears, Tinners’, and Canpers’ T'ools
at Niagara Stamping and Tool Company, Buffalo, N. Y.

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

The Best.—The Dueber Watch Case.

If an invention has not been patented in the United
States for more than one year, it may still be patented in
Canada. Cost for Canadian patent, $40. Various other
foreign patents may also be obtained. For instructions
address Munn & Co., SCIENTIFIC AMERICAN Patent
Agency, 261 Broandway, New York.

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

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions, etc. Com-
plete outfit for plating, etc.. Hanson & Van Winkle,
Newark, N. J., and 2 and 94 Liberty St., New York.

Lists 29, 80 & 81, describing 4,000 new and 2d-band Ma-
chines, ready for distribution. State just what machines
wanted. Forsaitb& Co., Manchester, N. H., & N. Y. city.

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

“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.
“How to Keep Boilers Clean.” Book sent free by
James F. Hotchkiss, 84 John St., New York.
Wanted.—Patented articles or machinery to malke
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
manufactured by the Newark Filtering Co., 177 Com-
merce St.. Newark, N. J.

Improved Skinner Portable Engines. Erie, Pa.

Latest Improved Diamond Drills. Send for circular
to M. C. Bullock Mfg. Co., 80 to 88 Market St., Chicago, 1.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.
Machinery for Light Manufacturing, on hand and
built to order. E. E. Garvin & Co., 139 Center St., N. Y.
Split Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting

Works, Drinker St., Philadeinhia. ra.

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

Spy Glasses, Telescopes, Opera Glasses, Field Glasses.
Send for catalogue. Queen & Co., Philadelphia.

Fossil Meal Composition, the leading non-conducting
covering for boilers, pipes, etc. See adv., p. 350.
Woodwork’g Mach’y. Rolistone Mach. Co. Adv., p. 302.

Steam Pumps. See adv. Smith, Vaile & Co., p. 801.

Catalogues free.—Scientific Books, 100 pages; Electri-
cal Books, 14 pages. E. & F. N. Spon, 35 Murray 8t., N. Y.

Straight Line Engine Co., Syracuse, N. Y. Bestin
design, materials, workmanship, governing; no packing.

AjaxMetal Company, Phila. Clamer’s Ajax Metals for
railroad, rolling mill, engine bearings, cocks, and valves.

Fire Brick, Tile, and Clay Retorts, all shapes. Borgner
& O’Brien, \’f’rs, 23d St., above Race, Phila., Pa.

Peck’s Patent Drop Press. See adv. page 333.

Drop Forgings. Billings & Spencer Co. Seeadv., p. 333,
Bradley’s Road Cart, Syracuse, N.Y. See p. 334.
Diamond Engineer, J. Dickinson, 64 Nassau St,, N.Y.
Steam Hammers, Improved Hydraulic Jacks, and Tube

Expanders. R. Dudgeon, 24 Columbia St., New York.
Emerson’s 1884¢5%~ Book of Saws. New matter. 75,000.

Free. Address Emerson, Smith & Co., Beaver Falls, Pa.
Hoisting Engines. Friction Clutch Pulleys, Cut-off

Couplings. D. Frisbie & Co.. Philadelphia, Pa.

Gould & Eberhardt’s Machinists’ Tools. See adv.,p. 333.
Soapstone Packing, Empire Gum Core, and all Engine

Packing. Greene, Tweed & Co.. 118 Chambers St., N. Y.

Barrel, Keg, Hogshead, Stave Mach’y. See ad., p.383.

Use King’s Office Pen, patented July 31, 1888, Supe-
rior to all others. Price, $1 per gross, mailed free of
postage. One dozen pens sent as samples on receipt of
10 cents. Geo. F. King & Merrill, 29 Hawley Street,
Boston, Mags.

. Magic Lanterns and Stereopticons of all kinds and

prices. Views illustrating every subject for public ex-
hibitions, Suuday schools,colleges, and home entertain-
ment. 116 page itlustrated catalogue free. McAllister,
Manufacturing Optician, 49 Nassau St., New York.

For Mill Mach’y & Mill Farnishing, see illus. adv. p.332.,

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

Mineral Lands Prospected, Artesian Wells Bored, by
Pa. Diamond Drill Co. Box 423. Pottsville, Pa. See p. 334.

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

For best low price Planer and Matcner, and latest
improved Sash, Door, and Blind Machinery, Send for
catalogue to Rowley & liermance, Williamsport, Pa.

Amateur Photographers can bave their negatives
printed or enlarged by Rockwood, No. 17 Union Square.

The Porter-Allen High Speed Steam Engine. Sonth-
work Foundry & Mach. Co., 430 Washiogton Ave.,Phil.Pa.
Stereopticons and Views for public and private ex-
hibitions. Send for catalogue. Queen & Co., Phila.
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NEW BOOKS AND PUBLICATIONS.

THE ART oF TEA BLENDING. N. P. Fletcher
& Co., Hartford, Conn.

The idea of tea blending arose from the fact that a
more pleasing and satisfying beverage, and less costly,
could be produced from a variety of teas scientifically
mixed than could be obtained from any one tea. The
book is intended as a hand book for the tea trade and
a guide to tea“ merchanis, brokers, dealers, and con-
sumers in the'@scret of successful tea mixing.

ILLUSTRATED CATALOGUE. Drawing ma-
terials, -Surveyors’ instruments, etc.
Keuffel & Esser, New York.

Itis hard to imagineany want of draughtsmen and
surveyors, in the wayof tools and appliances for their‘
work, for which this catalogue does notgive a wide
choice from which to supply the deficiency. And it is
most beautifully gotten up, too, the engravings being
original and made from drawings of the goods offered
by the firm.

ARCHITECT'S AND BUILDER’S Pocker CoMm-
PANION AND PricE Book. By Frank
W. Vodges. Henry Carey Baird & Co.,
Philadelphia. Price $2.

Perhaps the best recommendation that can be made
of this compact and meaty little pocket reference book
is to state that seven thoysand copies of former editions
of it have been sold, thus encouraging the publishers
uow in its reigsue, ‘‘ enlarged, revised, and corrected.”
Tt is a little book which does not argue, but shows re-
sults in tables and formulas, rules and saggestions, and
is carefully indexed. -

THE TiNMAN'S MANUAL AND BUTLLDER'S AND
MeceANIC’s HANDBOOK. By L R. Butts
Seventh edition. Cupples, Upham &
Company, Boston.

This is a book which has'acquired no little popularity,
because it gives in a simple manner, a great many valu-
able and practical directions to journeymen, without
any pretense that most of the matter so presented is
uew or original. Receipts for the use of japanners and
varnishers, directions for mechanical drawing, and nu-
merous tables for actificers help to fill up the 200
pages.

PrysiciaN’s DatLy Pocker RECORD. 8. W.
Butler, M.D. Published by Medical and
Surgical Reporter, 115 South Seventh
Street, Philadelpbia, Pa.

The book is now in its eighteenth year, and is most
favorably known among physicians. In addition to the
blanks left for records are the metric system, general
posological table, doses for hypodermic injection, in-
balation, and for suppositories and pessaries, treat-
ment in poisoning, poisonous bites and wounds, as-
phyxia and drowning, examination of the urine, and new
remedies . aQyelties, The book is

nvenient pocket size, bound in T

PLASTER AND PLASTERING; OR How ToO

AND USE MORTARS AND CEMENTS.

By Fred. T. Hodgson. Industrial Publi-
cation Company, New York.

This little book is one of an industrial series issued
by the same publishers, and is intended as a practical
guide for those who follow the trade, as well as for the
information of sll having anything to do with the build-
ing industry. It mentions the characteristics and dif-
ferences of the leading kinds of cements, describes the
ordinary and some very little known methods of mak-
ing plasters,-gives rules for measuring and estimating
on work, and presents several plates with elaborate de-
signs in ornamental stucco work.

PATENT LAWS oF THE UNITED STATES.
Text Book. By Albert H. Walker.
K. Strouse & Co., New York.

This book is written by a lawyer, for ¢ the bar and
the bench.” It is a most elaborate and comprehensive
exposition, from a professional standpoint, of the state
of the law asit stands to-day, hased on the Constitution
and Statutes of the United States, and as interpreted
in some twelve hundred and fifty Federal and State
judicial decisions. Every page bristles with references
to cases in which the ruleof law has been decided or
points of equity passed upon. The treatise is intended
to “‘ coverthe entire field ** of patent law practice, from
the commencement of the government, and the first
statute about patents enacted in 1790, down to Septem-
ber of the present year. In the appendix may be found
the successive patent enactments, and various forms of
patent) pleadings. The book also bears evidence of
thorough original investigation, as well as agreatdeal
of hardlabor. Itcannotfail to be of great value to the
old practitioner, and of almost incalculable benefit to
the beginner.

DIE VERKEHRS-TELEGRAPHIE DER GEGEN-
WART, MIT BESONDERER BERUCKSICHTI-
GUNG DER Praxis. (Telegrapbic Inter-
course of the Present.) Von J. Sack.
Wien, Pesth, Leipzig: A. Hartleben.
1883. Pp. 303. Price 3 marks = 4 fr.
101 illustrations.

In the present volume,*which forms the fifth of Hart-
leben’s electro-technical library, we have a very concise,
yet quite complete description of nearly every form of
electrical telegraph used for communication between
distant places. In the first chapter we have the needle
and dial apparatus described; in the second the differ-
ent registering and printing systems, including the
Morse, Hughes, and Phelps; in the third the various
relays are described; in the fourth the alarms employed
to call the attention of the operator to the fact that a
message is about to be sent. In the fifth chapter the
automatic systems of Wheatstone, Little, Hefner-Alte-
neck, and Jaite are described, but the American sys-
tems, both the Leggo and Rapid, are omitted. The
various duplex, quadruplex, and other multiplex sys-
tems are described in the sixth and seventh chapters,
while the cable systems occupy the eighth chapter. 1'he
book is without index, and in many respects inferior to
tlie other volumes of the series, but is nevertheless the
best book for the price on this subject that we have
seen. It should be studied in connection with vol, xiv.
of the same series on ** Telegraphic Conductors.”

A
L.

———

HIN'I'S TO CORRESPONDENTS.

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

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

Werenew our requestthatcorrespondents, in referring
to former answers or articles, will be kind enough to
name the date of the paper and the page, or the number
of the question.

Correspondents whose inquiries do not appear after
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 1o $5, according to the subjecr,
as we cannol be expected to spend time and labor to
obtain such information without remuneration.

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

Correspondents sendipg samples of minerals, etc.,
for examination, should be careful to distinctly mark or
label their specimens 8o as to avoid evror in their indenti-
fication.

(1) G. J. H. writes: I have a machine for
placing labels on round cans; could you give me a
formula to make an adhesive matter that would pick up
the label? Iuse glucose, but the atmosphere affects it,
consequently the machine docsnotdo its work regu-
larly. A. The use of asoluble glue or a mucilage in com-
bination with glycerine suggests itself as being snitable
for your purpose. Soluble glue is prepared by dissolv-
ing glue in acetic acid, the vessel containing the mixture
being kept in hot water until a perfect solution is pro-
duced.

) O. R. writes: I have a large celluloid
mirror which in moving has become scratched and
broken. Isthere any way in which I can receat the
celluloid to bring it back to its former beauty and white-
ness? A. The celluloid is polished in the same manner
agivory and horn. Dress out the scratches and finish
up the broken place with pulverized pnmice stone and
water; then finish with a buff of soft leather and oxide
of tin with water, and whiting and water to gloss with a
rag.

(3) L. N. writes: Find time twilight begins
and ends in latitude 40° 51 north, when the sun’s de-

k]
18° below horizon. A. The duration of twilight for
your latitude with the declination stated is 1 hour 17
minutes, at 18° depression for the ending. Authori-
ties do not agree as to this amount by two or three de-

variations in the conditions of the atmosphere and the
personal equation of the eye. Twilight being conced-
ed to begin at sunset, by adding the duration above,
the time of ending is obtained. The right angled
triangle is formed by subtracting tbe sun's declination
from the latitude when the sun is north,or adding when
the sun is south. Using the hour angle equivalent to
18° for the leg @, then leg d=a cot. A, and the

Y a?+b2=c¢, the hour angle required, as here illustrated:
a=18°=1h 12 m.=72 m.

A

67 m.

b=

(4) 0. A. W. agks: Can I use a rubber tube

to convey alcoholic vapors from the alembic to the con-
densers? A. Yes.

(5) H. D.—The reason why the needle
points to the terrestrial pole is still one of the mys-
teries of the physical nature of magnetismand elec-
tricity. The terrestrial magnetic pole, or the strongest
one, if there are two, as is claimed, is situated at about
75° north latitude aud 85° west from Greenwich at the
presenttime, and isstill moving westward, or around a
circle about 15° from the north pole. Observations
show that the line of no variation has moved westward
about 85° in 200 years, which if it continues will com-
plete a rotation in from 800 to 900 years. The cause of
the recession of the needle at any given point becomes
apparentwhen you lay out the course of the magnetic
pole around the terrestrial pole upon a globe, and view
this circle from any place in mid latitude. You will
see from the station at Paris that the western variation
Jhas now reached it limit and must commence to re-
turn. The change is slow at this time and variable
from other causes. The azimuth of Polaris will con-
tinue to decrease for about 200 years, when its distance
will be about half a degree, in conformity with the fact
that in consequence of the precession of the equinoxes
the north pole is ewinging in a great circle among the
stars,and will return to its present point in about 26,000
years.

6) C. H. I, in writing of the bulging of
the wall of a building in Boslon, says he believes that
the bulging of the front was owing to the greater con-
traction of the mortar in the back courses of brick
rather than to the swelling of the thin joints of
cement used in the front. Is this so? A. Weare of
the opinion that the Portland cement had but little to
do with the bulging of the wall. It is the experience
of New York builders that a close laid facing with
Portland or any other cement requires a close, well laid
backing. The weight of the whole front compresses
the porous mortar backing, and will bulge a front not
anchored.

clination i 20° 25/ north. Zewmith—Hstante 18 1085 0r-l__

grees, nor can it possibly be an exact quantity, from the |

(7) J. H. F. writes: In respect to a dis-
pute about a brake attached to a cylinder on a stop cy-
linder printing press: Before the brake was attached
there was always a slight quiver or shake when the cylin-
der stopped. But before the quickest feeder could place
the sheet against the guides, the cylinder was perfectly
still. I claim thatattaching the brake does not affect the
register, either in colored or book work; am I right? A.
The shaking or vibration of the cylinder is generally
caused by the back lash of loose gearing or gearing that
has been worn, The brake is no doubt an improve-
ment. If thc amount of vibration was large, it would
certainly affect the register, although you might not
notice it; besides, the brake will tend to save wear
upon the teeth, which is always greater when there is
back lash,

(8) J. H. W. asks how many gallons of
water are required for a steam boiler per horse power,
say at60 pounds pressure. A. At the Centennial Ex-
hibition and tests, 30 pounds steam per horse power
per hour was taken ag standard; this is a Jittle less than
half a gallon, but it depends much on the character
and condition of the engine through which the steam
is worked. The qu' antity of water may vary from one-
third of a gallon to two-thirds of a gallon and even one
gallon in a very had engine.

9 A. M. L. writes: I use well water in
my steam boiler and find it is gradually incrusting it.
Croton water would cost three dollars per day or
more, and I can pump water much cheaper. On the
other hand I lose considerably on coal by incrustation in
boiler and in frequent cleaning out. Can this be over-
come? If so,what is thebestremedy? A. If your water
has much lime in its composition, you should blow off
for a short time once or twice a day. Your engineer can
judge, by observation of the delivery of blow off pipe,
when it ceases to blow ouat lime or other deposit. Try
gum gambier; it will tend to keep deposit loose, so
that blowing may be effective. Use one pound of
the gum, dissolved in water and pumped into boiler, to
each ton of coal burned.

(10) H. P. writes: 1. Will one Grenet 12-
inch cell (half a gallon) be sufficient to operate a Ruhm-
korff induction coil, giving a four-fifths inch spark? A,
Yes. 2. Would a smaller Grenet cell answer? A. One
somewhat smaller might answer, but the larger one is
to be preferred, 3. If the electrodes of such a coil
should be placed so far apart that a spark could not pass,
would there be any danger of aspark passing inside
the coil through the coatings to spoil it? A.In a
properly constructed coil there is no danger from in-
ternal discharges. 4. Would the coil sustain any other
injury in such a case? A. No; but the perforation of
the insulating coatings would render the coil useless.
5. Is there any particular make of these coils that is
preferable to the others? A. Richie’s coils are con-
gidered as satisfactory as any.

). L. 0. B. asks: 1. Will the dynamo
machine described in SUPPLEMENT, No. 161, be capable
of charging the storage battery illustrated in ScrEn-
TIFIC AMERICAN, No. 26, vol. xliv., sufficient to run one
Edison lamp? And if so, for how long? A. The bat-
tery may be charged by the dynamo, but it would re-

quire considerable time. A battery of several elements |
would be required to run an Edison lamp. Better
make one of the more recent storage batteries andx
charge it with a larger dynamo. 2. How can I increase -
the size of drawings to make dynamo of double the
power? A. Increase the rize fifty per cent, and wind ,
with wire of the same size. It is advisable however to
makethe larger machine on the more recent plansof
Siemens.

(12) R. H. S. asks how many pounds pres-
sure a boiler made like the one illustrated on page 2891,
in SUPPLEMENT, No. 182, ought to bear, and how many
pounds of steam it will take to ran an engine with 2
inches diameter of cylinder and 4 inches stroke, Also '
whbat thickness the casing of the above mentioned
boiler should be? A. 1. It will be quite safe at 160
pounds pressure, 2. It will depend upon the amount of
work you put on the engine. 3. The casing may be of .
sheet iron, say one-eighth of an inch thick, but it should
be lined with fire tile or brick.

(13) B. T. W. asks: What, if anything,
will prevent water from freezing, such as is kept for
the purpose of extinguishing fires on bridges, boats, i
buildings, etc.? A. Salt is ugually employed as an
anti-refrigerant; a saturated solution of salt and water
does vot beginto freeze until near zero temperature. |
A partially or half saturated solution with 3 per cent
glycerine in covered casks will probably serve yourpur-
pose.

(14) J. G. N. asks if the new invention for:
coating iron and steel with iridescent copper, vol.xlv., |
No. 5, page 70, July 80, 1881, could be used for brass,
copper, or tin? If not, how could such effect be brought
forward? A. As to the posgibility of applying the mix-
ture to brass, copper, or tin we are unable to say with- :
out experimenting. Puscher’s solution for coloring |
metale is described as follows, and is probably quite
as desirable asthe one referred to: To preparethe solu-
tion dissolve 114 ounces sodium hyposulphite in one
pound water and add 134 ounces lead acetate djssolved 1
in half a pound of water. When this clear solution is
heated to 190° to 210° Fah., it decomposes slowly and
precipitates lead sulphide in brown fiocs. Tf the metal
is now immersed in it, a part of the lead sulphide isf
deposited thereon, and according to the length of time |
and consequent thickness of the deposited lead sul-
phide the various and beautiful luster colors are pro-
duced. In five minutes there may beimparted to brass ‘
articles a color varying from a beautiful gold to a cop-
per red; then a carminered; then dark, then light ani- |
line blue, to a blue white like sulphide of lead; and at :
last a reddish white, according to the length of time ’
they remain in the solution used. The colors possess
the most beautiful luster. and if the articles to be col-
ored have been previously thoroughly cleaned by means
of acids and alkalies, they adhere so firmly that they
may be operated on by the polishing steel. To produce
an even coloring, the articles to be colored must be
evenly heated. Tf, instead of lead acetate, an equal
weight of sulphuric acid be added to the sodium hypo-

|
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sulphite, and the process carried on as before, the brass
is coverel with a very beautifulred, which is followed
by a green, and changes finally to a splendid brown
with green and red iris glitter.

(15) W. T. asks how to render printer’s
ink (which has been printed and become dryon the
paper) again ‘“wet,” or as it was immediately after
being printed, so that it would take bronze, as in ordi-
nary printing with size and bronze. A. We know of
no means by whichan ink once printed can be softened
again, for it dries by the evaporation of the volatile con-
stituents, which cannot be added to the ink unless the
mass be thoroughly mixed. Glycerine if added to an-
ink in proper proportions, according to the percentages
of the otheringredients, will produce an ink which will
not readily dry. The best and most satisfactory plan,
however, would be to apply to a German maker of inks
for an article such as you desire, an ink thinned with a
suitable amount of size,

(16) W. W. 8. H. writes : 1. Can you tell
me how to temper mill picks? A. There is nothing pe-
culiar in hardening mill picks, only that they should be
as hard as possible and moderately tough. The greatest
care should be taken to avoid burning the steel. Where
there is much of this work to be done, the picks can be
heated in a pot of cherry red hot lead, then dipped
plumb into clear water at about 60°. Do not draw the
temper. The hardening by the ordinary smite’s fire
can be well done if charcoal is used, and not hurried
through the fire. Hurry burns the corners. Much also
depends upon the shape of the pick, as to whether it is
a sectional or leaf pick, or a thick, solid pick, the last
being the most difficult to manage, on account of the
sharp edge and thick back, They should be laid across
the fire, 8o as to heat the eye as fast as the edge. 2. How
much steam pressure is a boiler of the following dimen-
sions capable of standing: Length of boiler 12 feet; dia-
meter, 44 inches; bhas 48 lap welded tubes, 3 inches in
diameter; has steam dome on top, 18 x 24 inches? The
boiler is made out of charcoal iron 2% of an inch thick.
Longitudinal seams double riveted, other seams single
riveted. Heads are 1§ inch thick, well braced. It has
been in constant use since June, 1875. It is free from
scale, and hasbeen well taken care of? A. We cannot
adviseas topressure allowable on your boiler, as we
do not know the condition, A new boiler would be al-
lowed 981b. to 1051b. 3. Give rule for finding proper
gize of steam pipe for steam engine. A. From 14 to
1 the diameter of cylinder, according to the velocity at
which engineis run.

(17) ', D. G. asks for thé best method of
tinning cast iron boxes before running the Babbitt me-
talin. Ihave used alcohol and sal ammoniac, and
heated the casting until it fused the latter, but cannot
get the tin to adhere to the casting. A. Make the in-
side of the boxes clean, wet the parts to be tinned
with muriate of zinc and sal ammoniac, made by dis-
solving zinc in muriatic acid to saturation. Then add
about 10 per cent of crude sal ammoniac pulverized—as
soon a8 dissolved it is ready for use. Then puta piece
of block tin in thebox and heat until the tin is melted,
thev rub the tin over the surface with a stick of wood.
Throw off the surplus,

(18) J. P. B. asks what are the average
wages of agood journeyman machinist, and what are
the wages of a good foreman machinist? A. The wages
of journeymen machinists vary greatly, as with the ex-
perience and reliability that is found in the various
grades of workmen. A first class man with a good
character, capable of doing all kinds of work, will obtain
$2.75 to $4.00 per day. The average mechanic gets
from $2.00 to $2.50. Many get but $1.50. It is nol
easy to make an average that is of any value where the
terms are so variable, Foremen get from $3.50 to
$7.00perday. This also is not satisfactory, as theman
makes the price. It is impossible to lay down any
rules on such matters, as the wages paid depend very
greatly upon the expense of living in the locality in
which the machinist is sojourning.

(19) J. D. G. asks: Will glass rubbing on a
wire cable wear the cable as much as brass? A. Hard
Bohemian glass has very little friction and wear when
the pressure is light and lubricants are used. The only
trouble will arise from heating and cracking. Neither
glass nor brass will wear well or save a dry cable
from wearing. Weshould prefer hardened steel oran
alloy of 6 ounces tin to 16 ounces copper.

(R0) T. V. G. asks: 1. If there is any differ-
ence, which would start and draw the heavier load—a
locomotive with 77 foot drivers, or one with' 3 foot driv-
ers, both to be of same heft, and engine supposed to be
strongenough to slip thedrivers? A. Theoretically, no
difference; but we think practically, 7 foot drivers. 2.
Whichwould draw the more—a locomotive with six
drivers or one with four drivers, both to have the same
amount of weight upon drivers? A. Practically, a loco-
motive with six drivers.

(21) A. W. B.—The following is the for-
mula for the mucrlage said to be used on the United
States postage stamps:

Dextrine
Acetic acid....

Add the alcohol to the other ingredients when the
dextrine is completely dissolved.

INDEX OF INVENTIONS
For which Letters Patent of the United
States were Granted
November 13, 1883.

AND EACH BEARING THA'T DATE.

[See note at end of list about copies of these patents.]

Advertising device for cars. E. Kitz
Air compressing engine, F. 1ionigmann
Alarm. See Bridge alarm.
Amber into a large block, uniting small pieces

of, B. Borowsky.......... eeeierrireteteetanane .. 288,800
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Ammonia, process of and apparatus for making,
T. B. Fogarty........ .
Ammonia, process of and apparatus for manufac-
turing, T. B. Fogarty ... 288,324
Animal trap, J. G. Gilleland . 288,225
Annunciator and fire alarm, electric hotel A.T.

2 T oo . 288,570
Automatic gate, Thornton & Ferris . 288,601
Awning, A.J. Chandler........... . 288,207
Axle box, F. D. Bliss.. . 288,299

Axle, vehicle, J. Folant.
Bag or satchel, L. Sanders..
Barrel heater, M. C. Dann..
Bed bottom, spring, . Fraser,

. 248,563
288,495
. 288,218
. 288,223

Bed bottom, spring, S. P. W hltcomb .. 288,583
Bell, polarized electric, W. J. Bowen............... 288,202
Belt tightener, S. KryzKi ......ccoeeeiiiviiiiencnnns 288,569

Bicycle performances, fire wheel for, J. B. El-
Bicycle riding platform,J B. Elllott
Blast furnace for burning gaseous fuel, L. D.

YOrKe.oeoivniniininnennn oo N . . 288,607
Block. See Snatch block.
Book mark, M. A. Webb.....ccoeeeeeen vovniiennnnns 288,285

Boot and shoe burnishing machine, 8. A. West...
Boot and shoe pattern, M. J. Ferren.... .. 288417
Boots and shoes, spring heel for, G. E. Swan. .... 288,274
Boring machine, H. T. Brown.... . . 288,403
Bottle for milk, etc., A. M. Hurel... .. 288,238
Bottle stopper, J. T. Walker........ . 288,521
Bottle stopper, pneumatic, W. Von Schlieffen ... 288,603
Box. Seé Axle box. Electric signal box. Leather

box. Paper box.
Box fastener, J. JIOEW.... c.cevivinrriineeneinnns ... 288,351
Box matcher machine, H. B. Gaus, Jr.............. 288,567
Bracket. See Eaves trough bracket.
Braiding machine, W. Hedtmann...........
Brake. See Car brake. Wagon brake.
Brakes, automatic stop for draw bar, W.

creeeess 288,236

B.

Bread and meat slicer, T. K. Knapp..
Breastpin, H. P. Pruim........c.cc.00 e
Brick kiln, H. Konhorst...
Brick machine, Hodkinson & Miller..
Brick macbine, J. B. Mowry.
Brick making machines, mould and die for, A.
Ittner.......cceveveveiennniiinnnaae
Bridge alarm, draw, E F. Meyer
Brush, fountain, J. Stevens..

288,240
. 288,470
. 288,598

Buckle, trace, J. O’Brien.. . 288,475
Buggy top, S. N. Lennon. . 288247
Bung valve for barrels, Witherell & Clement...... 288,390
Burner. See Gas burner. Vapor burner.

Button setting apparatus, W. A. Boland .......... 288,401
Button setting instrument, J. H. Goodfellow...... 288,228

Calendar, H. S. Hack..
Car brake, H. Barratt..........
Car brake, automatic, A.J. Berg. ..
Car brake, automatic, W. B. Guernsey.
Car brake, automatic, D. J. Macpherson.
Car coupling, L. W. & D. Page
Car counling, J. W. Sheaffer
Car coupling, V. Shreve
Car coupling, J. W. Snyder.
Car coupling, A. T. Teall, Jr
Car coupling, J. S. Waugh ...
Car door, freight, H. N. Frentress
Car gate, railway, W. W. Rosenfield.
Car, sleeping. W. H. Paige.... ...
Car, stock, E. B. Brown...
Car, stock, H. C. Hicks....
Car wheel, P. B. Merrihew..
Carpet stretcher, H. W. Bowen.
Carpet sweeper, D. R. Nichols ..

... 288,329

. 288,398
. 288,208
. 288,569
. 288,461
........ . 288,258
.. 288,604
. 288,270
. 288,600
. 288,521

Cart, road, J. M. Hiller............cccuueee . 288,336
Centrifugal separator, W. P. Northway . 288,257
Chain bar, jewelry, G. E. Adams........ 288,392
Cigar bunching machine, G. Moebs 288,355
Cigarperforator, R. M. €Collard.........cceeevvueennns 288,210
Clamp. See Saw clamp.

Cleaner. See Colter cleaner.
Clock, electrie, J. P. A. Schaefli...
Cloth fabrics, ornamenting woven, Maltby &
Gardner......
Cluteh, friction, J. H. Wright.
Collar, horse, T. Loveday......
Collar throat, horse, E. D. Fisber.

I TTTPPPPPN ... 288,49
. 288,291
. 288,248
. 288,562

Colter cleaner, F. E. Jeanjaquet............ . 288,442
Comb and brush, combined, B. M. Wilkerson . 288,534
Cornice pole joint, W. H. Edsall..........ce. voeene 288,319

Cornice pole and curtain suspender, Grimmett &
COOK.... .covve uun . .
Corn sheller elevator, W. .
Coupling. See Car coupling. Thill coupling.
Crutch, A. Schoeninger..........cceeeviienienns ..... 288,368
Cultivator, J. H. Allen 288,292
Cultivator, H. V. Thompson.... . 268,514
Cultivator, R. M. Williams . . 288,288
Cultivator, N. H. Williams . 288,286
Cut-off valve gear, J. P. Benoit. . 288,297
Cut-off valve, steam engine, A. A. Ackerly........ 288,196
Cutter. See Stalk cutter.
Cutting and shaping objects, method of and appa-
ratus for, F. Bain
Cyclonerefuge, J. N. Mileham..

Dental engine hand piece, 8. R. Screven ...... . 288,499
Desk and seat, folding, W. J. Jackson.... 288,441
Dividers attachment, H. Hanstein...... . 288,285
Door sheave, sliding, 8. H. Houghton...... . 288,338
Drier. See Fruit drier. Grain drier.
Drier for white lead, etc., G. L. Irwin.............. 288,574
Drilling machine, G. C. Taft............. eee oe 288,510
Dust pan, Timoney & Brown...........cceveunuee .. 288280
Baves trough bracket, adjustable, F. P. Camap-

=) O 288,307

Electric currents, appavatus for regulating, De
Ferranti & Thompson........ ce eees ool 288,315
Electric light circuits, current regulator for, C.

R. Arnold. 288,393
Electric machlne‘ dynamo, De Ferranti & Thomp-
BODtetuaneeesnneonasssssss asneios cocanninne o ae 288,318

Electric machine regulator, dynamo or magneto,
~T. A. Edison
Electric signal box, Wilson & Davis.. .
Electric wire conduit, B. A. Dryer ceense.. 288,555
Electric wires, subterranean line of, H. B. Cobb 288,311
Electric wires, system of laying subterranean
lines of, H. B. Cobb
Electrical conductor, compound, L. Johnson .. 288,448
Rlectrical signal, E. Dummer........c.ccooceeveeee . 288,556
Elevator. See Corn sheller elevator. Grain ele-
vator. Hay elevator.
Elevator bucket, N. S. Ackerly...
Elevator bucket, F. T. La Rose
Elevator gate, B. C. Vanduzen....

288,310

Elevator safety device, O. B. Gaston........ ...... 288,325
Elevators, follower for ram, W. R. Low............ 288,852
Engine. See Gas engine. Gas motor engine.
Pumping engine.
Excavating and screening sand, ete., apparatus
for, C, A. Carpenter.c.......ceevveeeerencnnnanees 288,545

Hxpiosive compound, H. D, Van Campen 288,516

Eyeleting machine, G. Shipman................ ..... 288,873
Fabric for furniture and wall coverings, J. M.
Baldwin
Faucet, W. H. Hedges....................
Feed, automatic boiler, Nunns & Smith.
Feed water heater, G. Cassady
Fence wire, machine for spooling barbed, D. G.
.. 288,530
. 288491
288,221

Filter, coffee, J. A. Raleigh.. .
Fire alarm indicator and recorder. F. H. Field....
Fire escape, J. H. Burks, . .
Fire escape, C. Connolly .
Fire escape, Keith & Carleton.
Fire escape, J. Kennedy... ........

Fire escape, inclined plane, E. H. Bailey
Flour bolts, etc., conveyer for, Mount & Bassett. 288,588
Frame. See Mattress frame.

Fruit drier, E. Sheets............cooivieniieniiniannn, 288,503
Fruit shipping and truck basket, F. P. Haines.... 288.429
Fuel feeding device, G. Sinclair ... ..... 288,505

Furnace. See Blast furnace. Hydrocarbon fur-
nace. Smoke consuming furnace.
Furnace, T. M. Fell ... 288,416
Furnace for steam boilers, ete., W. C. Ford. .. 288,418
Furnaces, air supplying device for steam boiler,
J. Howden
Gauge, adjustable, S. E. Stacy.
Garment stand, W. H. Knapp
Gas burner for heating and metallurgic purposes,
J. E. Karns . . vee. 288,445
Gas engine, C. W. Baldwln .. 288,396
Gas engine, N. A. Otto.. e eee. 288,479
Gas in gas wells, apparatus for regulating the
flow and pressure of, W. E. Karns............
Gas motor engine, N. A. Otto .. 288478
Gas valve, automatic, H. A. Stearns. .. 2882711
Elevator gate. Rail-

. 288,446

Gate. See Automaticgate.

way gate.
Generator. See Steam generator.
Glass globe, J. LOCKe.... . ..ccvveeiiiienee vannnnns 288,582
Glucose, manufacture of, H. J. Krebs . . 288,245
Gold separator, Walker & Bacon....... 288,520

Grader and scraper, road, P. Raab.
Grading machine, L. C. Gandy...
Grain binder, R. E. Strait
Grain drier, Gregory & Lapbam
Grain drying machine, L. V. Moulton.
Grain elevator, M. F. Seeley
Grain, hay, ete., process of and device for stowing

and curing, O. W. Kendall..
Grain scourers, cylinder for, J. H Chase
Grain, stowage of, T. F. Seery

288,243
.. 288,309

. 288,500

Graining machine, wood, E. Brillinger... 288.302
Gun, spring, 8. E. Clark... . .. 288,548
Gun wiper, C. S. Leet 288,459
Halter, H. Rorebeck.... . 288,595

Hame fastening, metal, E. D. Fisher...............
Handle. See Tool handle.

288,322

Harness line holder, A. J. Larson .... .. 288,246
Harrow, Nash & Pennybacker, Jr. .. 288,472
Harvester, S. D. Maddin . .. 288,853
Harvester cutter bar, M. W. Kiefer................ 288.342
Hat and bonnet stand, W. V. Whipple........ ceeees 288,287

Hat brims, wire frame for, W. B. Curtiss.... ... 288,313
Hats and bonnets, wiring brims of, M. H. Ryder.. 288,596
Hay elevator and carrier, E. F. Morse..... .. 288,587
Hay knife, S. J. Baker ... . . 288,198
Hay rake, horse, J. Dain, Jr.. .. 288314
Headlight signal, locomotive, J. M Kelly...... ... 288242
Heater. See Barrel heater. Feed water heater.

1linge, lock, J. A. Kline ... 288,345
Hoisting apparatus, C. Mettam. ..... . 288,586
Holder. See Harness line holder. Pillow sham

holder. Sash holder.

Hoop preparing mechanism, H. F. Campbell......
Hops, apparatus for treating spent, E. Davies....
Horse detacher, W. 8. Martin... .... ........
Horse detacher, Rissey & Horton ...
Horse quarter boot, J. Fennell.....
Horses’ feet, moisture and pressure pad for, L. A.

268,205
288,553
.ev. 288,464
. 288,365
. 288,220

Couilliard ... ... ...... cesessecaee ceeeeieneneess o 288211
House, apartment, E. T. Hatch.... ... 2838332
Hydrocarbon furnace, O. D. Orvis... . 288471

Ice machine condenser, J. C. Kline..
Illuminating apparatus, E. Warne.
Index, L. B. Tebbetts..
Indicator. See Fire alarm indicator.
dicator.
Insulating electrical conductors, machine for, J.
Kruesi......cooo viiniiiiiiinin, ceeseeresennnenes, 288,454
Insulator, telegraph, S. Oakman.... .co..ceveeennes 288,360
Jack. See Lifting jack. Wagon jack.

...0 288,281
... 288,217,
Station in-

Joint. See Cornice pole joint. Railway rail
Joint.
Journal for shafts, sleeve, J. K. Proctor........... 288,489
Kiln. See Brick kiln.
Kiln for burning brick, tiles, ete., H. McCue....... 288,466

Knife. See Hay knife. Veneer cutting knife.

Knife blades, marking, M. Schweizer ....

Knitted fabrics to woven fabries, etc., mechanism
forattaching, W. Girling.... .. 288,326

288,369

Knob lock, L. Terry...... .. 288,512
Ladder, folding, J. K. Landes.. .. 288,455
Lamp, A. Kaestner......... . 288,340

. 288,232

Lamp burner, E. J. Hale ... .
. 288346

Lamp, electric, E. R.- Knowles .-
Lamps, contact for electric, 1. Edmunds, Jr.,

288,217, 288,218
.. 288,286
eeee 288,227

Last,G. M. Wells......ccocouunnnnn. .
Leather box, F. W. T. Glover.........

Leather splitting machlne. E. Cummlngs veo. 288551
Lifting jack, L. Rose....... ceee. 288,367
Light. See Skylight.

Limb, artificta},-@.-A. Ingram......... 288.239

Lock. See Knob lock. R -
Lock nutforpipe couplings. M. A. Maus.......... 288,250

Locomotive drive wheels, device for magnetizing

the tires of, E. J. Molera.......... 288.356
Locomotive grate bar, I. W. Swallow...... .. 288,599
Locomotive tenders, coupling attachment for, G.

. 288,209
Log roller, Farr & Evered.. 288,415
Loom for weaving tufted fabrlcs, C E Skinner,
288,266, 288,267
Loom for weaving tufted fabrics, Skinner &
TYymesOoN...coeeerenns vuues eesecceseen smassannee
Loom lease rod, W. Brown . 288.503
Loom shuttle, W. P. Uhlinger ... 288,602
Looms for weaving elastic webbing, stop motion
for, B. A. Mann. ee.. 288,462
Lubricator, J. A. Green...... . 288.328
Lubricator, R. J. Hoffman .. 288,434
Mash, making and cooling, T. Hayes .. 288,333
Match sticks, machine for bunching, W. H. H.

. 288.268

Sisum . . 288,506
Mattress frnme, . ceveee-... 288431
Measuring the density of liqulds, apparatus for,

N.Borodoulin..........c.oeeeennn [ P . 288,402
Mechanical movement, L. Schultz. .. 288,497
Milk can top, G. Abbott, Jr.... ceceeviiiiiinnienn ot 288.391

Mill. See Rolling mill.

Mouldings, ornamenting, F.J. Newcomb..... . 288,478

Nailing machine, L. Goddu....
Necktie, W. C. Cross.........
Nut lock, H. Schwarzwalider.
0il, paint, 8. W. Hempsted
Oleaginous and soluble matter from other bodies,

288,421 to 288,425
oo 288561
. 288,263

extracting, G. N. Phelps........ ..ccccvvvvvnnnnns 288,259
Ore separator, J. A. COOmMbeS... .coeeuven oo veneen 288,550
Oven for cooking, baking, or drying, G.S. Blod-

== ceesessenees seeee.. 288201

Packings, apparatus for cutting, F. W. Jenkins... 288,339
Padlock, permutation, M. A. Ekl et al......... . 288,559

Paint, fire and water proof, D. H. Smith .. ....... 288,269
Pan. See Dust-pan.
Paper bag and twine holder, combined, A. Brown. 288,204
Paper box, H. S. Munson ..... ...... eee....288,254, 288,255
Paper making machines, measuring device for, H.
27 ) 288,295
Patterns on goods, device for clamping, G. A
. 288,410

Pen fountain, P. E. Wirt......
Percolator, Carter & Smith

Saw arbors, swinging bridge for, D. J. Murray. 288,589

Saw clamp, G. N. Stearns........... . ....c..o0 veeeee 288.376
Saw drag, M. A. Ekl et al.... . . 288,558
Saw drag, G. G. Seeger.... .... 288,264
Saw feeding device, M. S. Harsha. 288,330
Sawing machine, H. M. Irwin....... .. 288,440

Sawing machine. feed mechanlsm for lath, J. A.

Robb...cceeueer vinneee . . 288,498
Scarf, neck, C. E. Ward.. 288,387
Screen. See Window screen.

Seal in treps of water closets, urinals, wash basins,

sinks, etc., preserving the, J. P. Hyde..... ore.. 288,513
Sealing fruit and other cans, J, Waterous......... 288,526
Sealing rruit cans, etc., composition of matter to

be used for, J. Waterous.........ceceuvveevnrens . 288,525
Seat. See Spring seat.
Seed dropper, Dement & Palmer.... ....... ..c.eeee 288,317
Seeding machine, A. Miller ceeee e 2884171
Separator. See Centrifugal separator. Gold sep-

arator. Ore separator.

Sewing machine presser foot and gauge, E. A.

. 288,629
. 288,575
288,474

Sheet metal machine, W. E. Jones
Shoe horn, E. Noppel.. .
Shoe, mud, S. T. Carroll 288,406
Shoe nail clincher, J. F. Koeuig ... 288,244
Shoes, tool for attaching buttons to, J. H. Good-
fellow....... Soovevsntece soses [P
Shutter, fireproof, J. T. Cowles
Signal. See Electrical signal. Headlight slgnal
Skate, roller, C. A. Stoddard
Skid, S. Taylor. e eee
Skidding machine, H. Butler......
Skylight, ventilating, C. L. Williams........
Smoke consuming furnace, G. W. Davisson.......
Snatch block, More & Tarbox .
Soap, manufacture of, H. De Castro .. 288,412
[ Boua~wa -gas chamber in. C. A.
Prentiss . 288,487
Solder cutting machine, G. T. Pillings.. . 288,482

%88,608
288,276
eeee. 288,306

Soldering machine, can, G. H. Perkins.. . 288,363

Soldering machine, can, G. T. Pillings.......... ... 288,481

Sole channeling and trimming machine, €. T.
StetBOM. cevinieeiiiiiiiiiiiis i .. 288,377

Spark arrester, J. C. Printup....
Spindle. See Spinning frame spindle.
Spinning frame spindle, ring, J. R. Gray...........
Spokes from wheel hubs, device for drawing out,
D. 8. Tallman.. . ... 288,511
Spring. See Vehicle spring.
Spring seat, W. H. Bate
Squibs, seal for miners’, J. R. Powell ....
Stalk cutter, Snider & O’Bannon........
Stamp, hand, G. Van Zandt............
Stamping, ete., composition for dry, F. L. Bird....
Stand. See Garment stand. Hat and bonnet
stand.
Station tndicator, 8. Stewart...
Station indicator, W. H. Waddell.
Stavejointer,J. F. & W. C. Vogt..
Steam generator, G. W. Lutz....
Steam generator, 8. Waterhouse ..
Stenographic machine, J. Galloway.....
Stereotyping outfit, Bradwell & White .
Stocking, cut, 0. OSbOIne.........coe senee.

28R,488

288,199

veeesee.. 288379
. 288,518
. 288,517
. 288,584

. 28859
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. 288290 | Telephonic apparatus, J. H. Kinsman.... .
. 288,547 | Telephonic communication, apparatus for, J. H.

Steone, composition to be used in the manufac-

ture of artificial, J. L. Rowland................. 288,262

Stone sawing machine, L. B. Batcheller. 288,296
Stone working machine, Z. Butler ....... 288,644
Stopper. See Bottle stopper.
Stove, oil, M. W. WaJKer...o.covuven vuernennens eee. 288,523
Stove, vapor, H. A. Dow 28.216
Strap or buckle fastening, F. A. Neider.. 288.358
Straw stacker, portable, S. H. Garver.... . 28824
Street sprinkling apparatus, H. Flad.. . 288,222
Stud for shirts, ete., P. F. Allen....... .....iq..... 288,293
Surveying inaccessible heights, ete., lnstmment

for, M. Farley.. ceeees ... 288821
Switch operator, Kennedy & Hall.. . 288,577
Tachometer, C. H. Priismann.. 288,593

{ T'ap and faucet, P. Larkin.. . 288,457

Telephone, A. E. Dolbear eeee eees 288,215
Telephone holder and automatic circuit breaker.

adjustable, W. H. Eckertetal....... [N . 288,320
. 288,449

Pianos, stringing. L. C. Therrien ... 288,279 Rogers.... . . 288,366
Picker or opener for fibrous materials, C. L. God— Tellurian, A. C. Shaw.... ...... . 288,372
. eeeees. 288,327 | Thill coupling, S. E. & S. A. Browne.. . 288,541
Pier or ferry rack, H. Case........ . 288,308 ' Ticket, passenger, J. M. Reynolds.. . 288,594
Pillow sham holder, S. R. 8. Ufford. - . 288,515 | Tobacco pipe, E. Trieloff.... ..... . 288,382
Pipe. See Tobacco pipe. Tongs, roofing, T. Schwarz............... . 288,498
Plane, one hand, L. G. Gilson.... .. ccc.eveeeennnes 288,226 | Tongue support, wagon, J. R. Chadwick. . 288,407
Plant protector, A. G. & L. H. Macomb. .......... 288,251 | Tool, combination, C. H. Barr... ...c.ccceeeeseee ose 288,397
Planter and fertilizer distributer, seed, R. Plat- Tool handle, R. C. Ellricb........ cocesane oeee 288,560
MAN... cevrreeernnnanns Ceerereeieeees saes weee.... 288483 ' Tooth crown, artificial, 8. M. Roach........ . . 288492
Planter, check row, M. E. Johnson. . 288,444 | T'orch and lamp opener, A. C. Humphreys. . 288,489
Planter check row attachment, corn, V. Weber... 288,528 | Toy, C. F. Shourds.. . 288,265
Planter, corn, L. L. Battle . . 288,399 | Toy pistcl, E. J. Steele . 288272
Planter, potato, H. D. Herrington 288,237 | 'I'oy race course, J. D. O‘Donoghue . 288,476
Plastering, H. Bissell............... 288,200 | Toy target, S. L. Woodruff........ . 288,605
Plow, A. C. West....... 288,53t | Train stopping and signaling apparatus for land-
Plow. gang, H. S. Palmer . . 288,362 slides, electrical, W. P. Phelps....... ......uue 288,480
Plow handles, machine for bending, A. Kehler ... 288,576 | Trap. See Animal trap.
Plow or harrow, riding roller, E. H. Brownell..... 288542 | Truck, harvester, H. Clayton.... . 288,208
Plow, sulky, C. A. Kellogg 288,341 | Trunk catch, J. Wayland..... . 288,284
Plow, tilelaying, H. King.......... 288,344 | Turn table, portable, C. F. Chew.. . . 288,408
Pocket, safety, L. H. Law..... ....ccooveenns ... 288,458 | Umbrella and parasol, W. L. Fussell.......... . 288,566
Printing and perforating machine, label, W. R. Umbrella catch and runner, J. B. Powell. .. ...... 283,486
Landfear. .. Umbrella runner, J. B. Powell, . 288.485
Printing press attachment, F. M. Brooke....... .. 288,404 { Umbrella stick, Wright & Bechter. . 288,606
Protector. See Plant protector. Valve,jHaskell & Fleming....... . 288,331
Pulley or wheel, J. Walker Valve, R. Lauckner................ . 288,350
Pulley wheel, J. Walker... . Valve, steam-actuated, S. F. Locke.. . . 288,460
Pulp engine roll bar, A. Hankey... 288,234 | Vapor burner, A. Kindermann................. eiees 288343
Pump, centrifugal, C. A. Christensen... 288,409 | Vault cover or illuminating grating tile and sur-
Pump regulator, steam, W. D. Hooker ............ 288436 face made thereof, T. Hyatt ........... veeeee.. 288,571
Pump, steam, B. C. Vanduzen................c..e. . 288,384 | Vault covering or illuminating grating and sur-
Pumps, automatic leak valve for, J. Watson.. 288,283 face made therefrom, T. Hyatt.... veeeeee. 288,572
Pumping engine, steam, C. P. Deane........ 288214 | Vehicle shifting rail, F. Schreidt. . 288,597
Purse, G. B. AdamB8 .....covvvvniiinnnniennnnanns .. 288,539 { Vehicle spring, Cornish & Hall ....... . 288,812
Railway and locomotive, electric. W. M. Thomas. 288,513 | Vehicle spring attachment, J. B. Whltcomb . 288,604
Railway brake connection, G. Westinghouse, Jr.. 288,388 | Vehicle, two-wheeled, A. P. Nelson.. . 288,256
Railway, elevated endless single track, Bishop & Vehicle, two-wheeled, R. G. Wood... ... 288,538
Bames........ coeeee v veneiennnes veens.. 288,400 | Velocipede, L. W. Elliott... . 288,219
Railway gate, S. B. Langford.... 288,580 | Velocipede, C. V. Woerd .... . 288,587
Railway rail joint, W.J. Stevens.. ... 288,378 | Velocipede, railway, G. N. Spencer... ... . 288,507
Railway signal apparatus, F. Lane.... .. 288,348 | Veneer cutting knife, H. J. Mark...... . 288463
Railway time signal, W. H. Waddell.. . 288,519 | Veneer cutting machine, H. J. Mark .. . 288,585
Rake. See Hay rake. Veneer fabric, F. Koskul... . 288,458
Razor strop, J. R. Torrey.. ..288,380, 288,381 | Ventilator, R. Foulsham... . 288,564
Razor strop, J. A. Wilson ...... er 238389 [ VISE, J. W. Iudoosteeeescennses . + 288,458
Refrigerating structure, W. S. Post 288,260 | Vise, bench, W. H. Cloud. . 288,549
Refrigerator,S. Gray....ccceeeeiveiiennes 288,427 | Wagon brake, F. B. Carson. . 288,546
Refrigerator, J. Hammerl ............. 288,430 | Wagon brake, D. S. Lane. . 288,456
Refrigerator, H. H. & H. T. Lovell . 288,583 | Wagon jack, A. H. Taft.... .. . 288275
Regulator. See Pump regulator. Washing machine, J. L. Bushong. . 288,548
Roller. See Log roller. ‘Washing machine, S. C. Danforth.. . 288,562
Rolling mill, T. Shaffer........c........ veee 288501 | Watch balances, mechanism for tlming, . J.
Ruling machine, paper, G. Schwemlein. 288.370 Hall.. teseevesrenanssacssnensssss veese... 288,283
Sash holder, C. E. Steller 288,213 ; Welis and apparatus therefor, formation of deep,
Sausage stuffing machine, J. Armstrong.... 288,540 J.B.EASOD. . tivtiiiiiiiieiiiiiiiiiiiiiiiaaaaaaas 288,657

Wheel. See Car wheel.
‘Whip, H. J. Bush
Window screen, J. Watson. .
Wire, implement for handling colls of.;...A

McGuiggan
Wire, loom for weaving, J. McMurray.
Wire puller, J. Keene.............cceeeeeee
Wire stretching machine, Norris & Young.
‘Wool oiling machine, J. L. Mathews........

Pulley wheel.

. 288241
. 288339
. 288465

‘Wrench, J. M. Harland........ . 288,432
Yoke, neck, J. T. Ramsey..... .. 288,364
DESIGNS.

Clocks, moon dial for, H. Rost....
Coffin handle socket, W. M. Smith..
Costume, lady’s, C. O’Hara
Costume, lady’s, J. Q. Reed...
Engine frame, C. R. Arnold
Finger ring, L. J. Heintz..
Lamp, hanging, W. A. Hull.

.. 14421
.. 14422
.. 14418
.. 14,420
.. 14404
.. 14,406
14,407, 14,408

Panel, L. De Planque........ccoeeeeiiee sonenannnns 14,417
Polonaise, jady’s, C. O'Hara 14,415, 14,416
Skirt, walking, C. O’Hara...........cco.e.e . 14,412

.. 14411
. 14,405
14, 409 14,410
.. 14,419
.. 14,414

Steam engine frame, D. N. Melvin...
Type. font of printing, J. M. Conner
Type, font of printing, W. W. Jackson
Violin box, W. W. Randall..
Wrap, lady’s, C. O’Hara......... ... poo

TRADE MARKS.

Caps and cartridges, primers, shells, and wads, pis-

tol or gun, Union Metallic Cartridge Company. 10,717
Cards, playing, M. F. Milward...............ee oo euen 10,712
Earthenware, iron-stone china, black luster, and

fancy colored stoneware, Edge, Malkin & Co... 10,710
Flour. Tellado, Giberga & Co... ..ccevvvnnn.n. 10,714, 10.715
Flour, Van Gundy, Constant & Co..........ccuuueenn 10,718
Liniment for external and internal use, C. A.

Vogeler COmMpany.. .......ccoeeeiiieeeennnnnn. .. 10,7119
Medical compound, certain, J. M. Baker. 10,707
Oysters, J. W. Boyle............ 10.708

Plaster. curative, G. L. Burnside .. 10,709
Ribbons with satin edges, taffeta, Obertenffer,
Abegg & Daeniker.. .
Sauces. table, W. H. Railton
Soap in cakes or bars, G. E. Marsh & Co

10718
10,716
. 10711

A printed copy.of thespecification and drawing of
any patent in the foregoing list. also ot any patent
issued since 1866.will be furnished from this office for 25
cents. [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
band.

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.
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MECHANICAL ENGINEER
of loug experience wishes engagement at reasonable
pay with'a party where a chance to make a new patented
engine can be had. For information, please address

C., P. 0. Box 713, New York,N. Y
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GAS ENGINES,

For reducin,

UARTZ KRY, CO.

construction, ‘Welght, 5,500
1IN FEN HOUR wit] %OH.P

CONTINENTAL WORKS, BROOKLYN,

DUC’S MECHANICAL ATOMIZER OR PULVERIZER,
to an imga U%ble ‘fowder all kin%g]?f har(d) 1%nd brittle substances, such as

; hea

N. Y.

ES, BARYTES, COAL, PHOS-

| BHATE ROCK, ete. It issimple and not liable to get out of order, revolving shell being

eonstructed of Siemens-Martln steel, and all parts mechanical in_ design and of first-class
viest piece, 1,500 Ib.
. For circulars and full particulars. apply to or address,
'HOS. F. ROWLAND, Sole Manuf’r,

It will pulverize 7 T0 10 TONS
rooklyn, N. Y.

WATCHMAKERS.

Before buyin% see the Whitcomb Lathe and the Wi
ster Foot Wheel, made by the AMERICAN WALCH
TOOL COQ., Waltham, Mass. )
ARE-YOU SHORT OF !

Our method challenges.investigation. Our ma-

chinery is portable, operated by horse or steam

power. Procures water in earth or rock, anywhere, no matter how
great the drouth. 'We want names of parties wanting water, Send
3c. stampfor catalogue. (, D, Piorce Well Co., 29 Rose St., N. ¥,

& Woodworklng Machinery, «
For Planin, Mi]]s, Furniture
and Chair ries. Car and
Agricultural Works Carriage &g
.and.Buggy Shops, and General
%V g wo orkers Manufact’d by
= Cox;

Lzml Co.,
Cincmnau . U
1 assortment of! Perm Saw Bladeg.

A

~~iFIRE ==AND== VERMINi—>
PROOF - .
: ..Sample and Circular Free by mail.
U. 8. ‘MINERAL WOOL CO, 22 Courtlandt St,y N. Yo

Paehing Presses
DIES IIDUTIIEH Tllﬂl.s
culn '15:?':0 coo‘:.l.
Sllles & Parker Press Gn,
-HllAlstewn, Ooan.

(,‘HT&SLAK BARR
A0 ASPECIALTY

= JOHN GREENWOQD &C
ROCHESTER N

FEWILSON'

LIGHTNING SEWER !-

Two thousand stitches a minute. The only
absolutely ﬂrst-elass Seglng Mnehine in the
world. Sentont arranted 5 years.
Send forIilnutra ed Catalowue and Clreular
B. Agents Wante T TLSON SEW-
ING MACHII\ E CO., Chleago or New York.

Half horse glo_wer will pump 500 gallons of water 100 feet
“high per hour with 25 feet of gas.

POWER DETERMINED BY ACTUAL TEST.

Cull and 588 tHSLI, OF foF ClT6HIAYe 41 Prlces Addross |~

THE CONTINENTAL GAS ENGINE CO.,

No. 231 BROADWAY, NEW YORK.

THE l[()LLAND LUBRICATOR, VISIBLE. DROP,
Is guaranteed to be
1. A perfect insurance
vgn.mlt thu cutting of
glve seats, Cylinder and
Govemor Valves of the

‘2 It will pay for itself
1n six-months, in the saving
of oil, coal, and packing.

3. 1t will insure more
egeed in the revolutions of

e en%lna ,8ay from ope to
two strokes yper minute,

thus increasing the pnwer
M’f’d by Holland & Thompsaon, 217 River 8t., Troy, N

of theenglne,

WILEY & RUSSELL M'FG CO.,

GREENFI1ELD, MASS,

New Combined Countersink and Drill, for Carriage
Makers and others. Also Lightning Screw Plates and
other labor-saving tools.

seyp FOR SAMPLE »°CIRCULAR
W. H. STEWART
74 COURTLAND, ST. NEW-YORK.

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 uwnequaled 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 prompt-
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 I.abels, Copyrights,
Design's, Patents, Appeals. Reissues, 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 miethod.of securing
patents in all the principal countries of the world.

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

BRANCH OFFICE.—Corner of F and 7th Streets,
Washingion. D. C.

COMPRESSION

ot AirPumping Bnging

New and Improved Designs.

=INTERCHANGEABLE PLAN

MANUFACTURED BY

DElAMATER IRON WORKS,

C.H.DELAMATER & Co., Proprietors,
No. 16 CORTLANDT ST., NEW YORK, N. Y.

SEND FOR NEW CIRCULAR
FITEHBbPl" ACQUSTIC TELC
1

TCHBURG MASS

- e

ORMAN’S PRINTING PRESSES
BEAT THE WORLD.

Send Stamps for Catalogue and state size of
Press wanted. Address J. F. 'W. DORMAN, 21
GERMAN ST., BALTIMORE.

a—==2 POINTERS for Users of Steam Pumps.

Van Duzen’s Patent Steam Pump

ConPu 58 Eﬁot or (Ilold. E Is
an mp | Sandy or Impure
{ Watérwr Liquids, Efficient.
Has no moving parts, consegueutly no
i wear, no repairs. no trouble. Purchasers
. @ assume no risks. as we guarantee every
I |1|| Ii Pump Above comparison with Jet
‘2[“[‘ i - Pu Ejectors, etc.,, made of Iron,
pint emun iis Pump ot your dealer an
B D dm P t dea | d
= ~  take no chea subs itute. Wemake Ten
Prices from $7 to $75. Capacities from 100 to
20,000 gallons hour. State forw at purpose wanted

er
and send forl()la,talo ue of *
N & TIB"]‘. Cirrcinnati, 0.

gla.rk’s Noiseless Rubber Wheels,
bso lutely prevent spiintzermg and wearing
of floors caused use of Iron Wheels.

Sizes.

and work of every kind in Mills,
housgi,] Stores. ete. ' Catalogtie free.

g 0. P. CLARK, Windsor Locks, Ct.

bee

I\b‘\TIONAL TGGL CO..

MANUFACTURERS OF

MACHINISTS TOOLS.
WILLIAMSPORT. PA.
| PLANERS A SPECIALTY.

Pulverizes everything—hard, soft, gummy, ete,
The best Clay Grinder and the best Cotton Seed
IHuller in the world.

Portable Steamm Engines, Stationary Engines,
Horizontal and Upright Bouers, all sizes, on
hand for immediate delivery.

10 Barclay St., N. Y. City.
EVAPORATING FRUIT

Treatise on improved methods
SENT FREE. onderful results.
Tables of Yields, Prices, Profits,
and General Statistics. Address

AMERICAN MANUF’G CO.,

Waynesboro, Pa.

|am]

3

The Newell

Amevican FruitDrier.

$66 a week in your own town. Terms and $5 outfit
free. Address H. HaiLet & Co., Portland, Me.

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

MACHINE TOOLS

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

T ON

Purwirier
fOR STEAM BOILER
0.8, % FOREIGN PATENTS

WHO NEEDS MONEY?

I have a first-class manufacturing building, equipped
with a one hundred and fifty horse power engine,
boilers, shafting, benches, etc., suitable for almost any
kind of manufacturing purposes, and money to help any
person who has an article to manufacture of intrinsic
merit. For further particulars, write to me. stating
what you have, ete.

W. @ WILSON, Chicago, Ik

"pm\.'

CULARE -

R

DESCRIPTIVE
APPLICATION

(¥

WITHERBY, RUGG & RICH A RDSON. Manufacturers
of Patent \Vood ‘Working Machinery of every descrip-
tion Facilities unsurpassed. Shop formerly occupied

by R. Ball & (l0.,. Worcester, Mass. Send for Catalogue.

L ONDON BERRY=0RTC
———— PHILA PA FOR ~——

THE BEST BAND SAW

AMOUNT OF TANNIN IN THE BARK
of some of the Trees of the United States. Table show-
in% the proportion of tannin in various barks, and_indi-
cating several species of trees, not now in general use,
which mscy

supply. Contained
MENT, No. 376. Price 10 cents. Tobe had at this office

and from all newsdealers.
CARY & MOEN Q
AESCRIPTION g
\EJ‘EEWLZ\QI!RI’E EVERY DQTFELSPHNGS NENYORK 0T
FRICTION CLUTCH
Pulleysand Cut-off Couplings.

JAS HUNTER & SO‘I North Adams, Mass.

cOE BRASSMFG ¢ ~3i
W

ooked to_as a possible source of tannin
in SCIENTIFIC -AMFRICAN SUPPLE-

BRASs TORRINGION .~ CONN.

¢ O PPER MATERIALS FOR METALLIC.
N SHEETS MMUw T

Steel Castings.

From i( t0 15,000 Ib. weight; trae to pattern, of unequaled
stre toughness, and durability 20,000 Crank Shafts
006 Gear Wheels of this steel now running prove
its superiority over other Steel Castings Send for
circular a.nd Priee ist.
CHESTER STEEL CASTINGS CO.,
407 Library St., Philmdelphia, Pa.

" STV

STEEL D165 &
N
<o

VOLNEY W. MASON & CO..
FRICTION PULLEYS, CLUTCHES, and ELEVATORS,

PROVIDENCE, R. L.

BIBB’S - .
elchrated. Original

FIRE-PLACE HEATERS.

To warm upper and lower rooms,
The - handsomest, most economigg)
Coal Stoves in the world,

B. C. BIBB & SON
Poundr Office_and Salesrooms,

and 41 Light Btreet,
altlmore. Md.
MARBLEIZED SLATE MANTELS,

Jor Uzrcubm (N -

Steam Fitters’ & Plumbers’ Sunplies.
RUE’S LITTLE GIANT INJECTOR.

JOHN S. URQUHART, Successor to
ATLBERT BRIDGES 46 Cortlandt Street. New York.

= AND FINE GRAY IRON ALSO STEEL
EABL gl Ch"TlNGa FROM. SPELAAL

UNN TER

OMP‘S DEVLIN % €O, ( g

NG
LEHIGH AVE. & AMERICAN ST PHILA

W e manufacture and &

er with

and July 20th, 1 to Mr.

ROCK BREAKERS AND ORE CRUSHERS.

x1%1;' at short notice and lowest rates, Stone and Ore Crushers con-
tainingtheinvention described in Letters Patent. issued to Eli W

. Blake. June 15th. 1858, togeth-

NEwW AND VALUABLE It)‘rpicdogrdmmms for which Letters Patent were granted May 11th

. L. Marsden

the superlntendence of Mr. Marsden, who, for the past fi

the manufacture of Blake Crushers in this country a.nd England.
FARREL FOUNDRY AND MACHIN

COPELAND & BACON, Agents, New York,

All Crushers supplied by us are constructed under
fteen years, has been connected with

(}0., Mlnnfrs., Ansonia, Conn.

© 1883 SCIENTIFIC AMERICAN, INC

Sinancind.

’Q\-es\()\\-,\&@u“&‘cco.
Vonwers.

CHICACGO, ILL.

Receive Deposit Accounts.
Issue Circular Letters of Credit available in all
parts of the world.
Foreign Lxchnnze bought and sold.
INVESTMENTS.

We have constantly on hand a
line of choice State, County, City,
and School Bonds, which we can
sell at attractive rates.

Full information furnished on ap-
plication.

We also dealin land warrants and
land scrip.

TO INVESTORS.

‘We offer for sale at PAR a limited amount of TEXAS
SIFTINGS PUBIISHING COMPAN Y’'S stock, which
pays 12 per cent. dividend.

FORSTER & CO., BANKERS,

6 Wall St.. New ank.

BROWN BROTHERS & CO0.,

59 WALL ST., NEW YORK.
211 Chestnut St., Philadelphia.
66 State Street, Boston, Mass

Alexander Brown & Sons,
Corner Baltimore and Calvert Streets, Baltimore,

BUY AND SELL BILLS OF EXCHANGE

On Great Britain and Ireland, France, Germany, Bel-
gium, Switzerland, Norway, $weden, and Holland.

Issue Commereial and Travelers® Credits,

In Steriiiig available in any part of the world. And in
rancs, in Martinique and Guadaloupe.
Make Telegraphic Transfers of Money
Between this and other countries, through London or
Paris.: Make collections of Drafts drawn abroad on
all points in the Unitcd States and Canada, and of
{)ii'ufts drawn in the United States on Foreign Coun-
ries,

TO TRAV ELERS.—Travelers’ Credits issued either
against cash. deposited or satisfactory guarantee of re-
payment;: In dollars, for use in the United States and

acent countries: or in Pounds Sterling, for use in
any part of the world. Apﬂ catious for credits may be
addressed to either of the above houses direct, or
through any first-class Bank or Banker.
Brown, Shipley & Co..
26 CHAPEL STREET, L1VERPOOL.

Brown, Shlhpl
UNDLRS Coum:. LOTHEBURY, LONDON.

THE MORRIS.CANAL AND ITS. IN-
clined Planes.—By Herbert M. Wilson, C.E, History of
the Morris Canal. Cost. Details of eonstruction. 'The
inclined planes. Exvenses of planes as compared with
locks. Illustrated with fourfigures. Containedin ScmN-
- TIFIC. AMMRICAN SUPPLEMENT, No.:8373.:

cents. To e had at this oﬁioe and from all newsdealers.

OF THE

Scientific American

FOR 1883.
‘The Most Popnlar Scieutific Paper in the World,

Only $3.20.2 Year, including postage. Weekly,
5:2 Numbers a Year,

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information, and a large number of
original 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 SCIENTIFIG
AMERICAN a popular reswme of the best scientific in-
formation of the day; and it is the alm 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. 1t is promotive of knowledge and progress in
every community where it circulates.

Terms of ¥nbscription.—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 dollnrs and twenty
cents by the publishers; six months, $1.60; three
months, $1.00. 4

Clubs.—Oné extra copy nf the SCIENTIFIC AMIRI-
CAN will be suppiled gratis for every clubof five subscribers,
at $3.20 each; ddditionul copies at same proportionate
rate.

One copy of the SCIENTIFIC AN ERICAN and one copy
of the SCIENTIFIC AMERICAN SUPPLEMENT will be sent
for one year, postage prepaid, to any subscriber in the
United States or (anada, on receipt of seven dollars by
the publishers.

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

DMTITIT & CO.,
261 Broadway, New York.

‘T'o Foreign Subscribers.—Under the facilities ot
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 otherx
British colonies ; to France, Austria, Belgium, Germany,
Russia, and 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 fo1
one year. ®his includes postage, which we pay. Remit

by postal order or draft to order of
MUNN & CO., 261 Broadway, New York,




DECEMBER 1, 1883.]

The Best and most Complete Book on Electro-Metallurgy in
ans Language.

Wahl's Galvanoplastic Manipulations

Galvanoplastic Manipulations. A Practical Guide
for the Gold and Silver Electroplater and the Galvano-
plastic Operator. Comprising the Electro-Deposition
of all Metals by means of the Battery and the Dynamo-
Electric Machine, as well as the most approved Pro-
cesses of Deposition by Simple Immersion, with de-
scriptions of Apparatus, Chemical Products Employed
in the Art, etc. Based jargely on the * Manipulations
%Alrydro%lustiques ?’ of Alfred Roseleur. By Willlam H.

ahl, Ph.D. (Heid.), Secretary of the Franklin Insti«
tute. lllustrated by 189 engravings. 8vo. 65 pages.
g'}gth, %.50. By mail, free of postage, to any address in
world.

CONTENTS.—HISTORICAL FACTS. Paur 1. THIN
METALLIC DEPOSITS.—Chapter I. Object of the Hydro-
plastic Art.. 1I. Cleansing. III. Cleaning S8ilver. IV.
Seratch-Brushing, V. Cleaning by Attrition. VI. Gold
Varnish. VII. Cleaning Zine, ete. VIIL. Galvanic
Batteries. IX. Dynamo-Hlectric Machines. X. Deposi-
tion of Copper. XI. Electro-Brassing. XII. Tinning.
XIII. Gilding. XIV. XV, and XVI. Stmpie Immersion
Gilding. XVII. Gilding with Gold Amalgam. XVIIL
Gilding by Friction. X%X. Gilding with Brush or with
Shell Gold. XX. Electro-Gilding. XXI. Electro-Gild-
ing in Hot Baths. XXII. Gilding Watch Movements,
ete. XXIII. Gilding Fine Wire. IV. ¢ Sto%ping-oﬁ’ ?
Varnishes. X . Dead Gilding, etc. XXVI. Dead
Gilding Zinc. XXVII Useful Notes, etc. XXVIIL Sil-
verinf. XXIX. Plated Silver. XXX. Leaf Silvering.
XXXI. Silvering by Simple Immersion. XXXII Cold
Silvering with Paste, XXXIII. Sequel to Silvering
without the Battery, etc. XXXIV. Electro-Silvering.
XXXYV. Silvering Bath for Amateurs. XXXVI. Cyanide
Plating Solutions. XXXVII. Methods by which the
‘Weight of Deposited Silver is Ascertained. XXXVIII.
Roseleur’s Plating Balance. XXXIX. Burnishingf.’ XL.
“Stopping-off’ Varnishes. XLI. Ornamental Plated
Surfaces. XLII. Dissolving Silver from Silvered Arti-
cies, XLIII. Electro-Silvering, Concluding_ Remarks.
XLIV. Platinizing. XLV. Nickel Plating. XLVI. De-
position of Zinc.” XLVII. Deposition of Iron, Alumi-
num, Antimony, Bismuth, Lead; Electro-Chromy.
XLVIIL. Reduction of Old and Spent Baths; Recovery
of Gold, Silver, Platinum, Copper, and Nickel; Ashes.
PART 1. GALVANOPLASTIC OPERATIONS PROPER;
THICK METALLIC DupPoSITS,—XLI1X, Objects of the
Galvanoplastic Art. L. The Bath. LI. Modes of Oper-
ating, etc. LII. Diaphragms; Keeping the Battery in
Order; Amalgamating Salt; Acid Baths. LIIL. Dispo-
sition of the Pieces in the Bath; Galvanoplastic De-
{)osits upon Metals with Adherence. LIV. Dead Gild-
ng. LV. Non-adherent Galvanoplastic Deposits upon
Metals ; Copies of Daguerreotypes. LVI. Deposits upon
Non-metallic Substances, TLVIL. Metallization, ete.
LVIII. Moulding. LIX. Electrotyping. ILX. Deposits
on Patterns without Delivery; Lenoir’s Process; Arti-
cles in High Relief with Gutta-Percha Moulds, LXI.
Duration of the Oi)eration. LXII. Removing the Mould;
Finishing. LXIII. Operations with Go!d and Silyer

Baths. LXIV. Galvanic Etching, etc. LXYV, Tinning
Immersion. LXVI. Galvanizing by Immersion in
Zinc. LXVIIL. Bronzing. PArT III. CHEMICAT

PRO-
DUCTS AND APPARATUS USED IN THE ART.—LXVIIL
Chemical Synonymy. LX1X. Chemical Products Em-
B}oyed. LXX. fv[nstruments and Apparatus. LXXI.

ixtures., LXXII. Useful Notes. APPENDIX.—Lists of
American and British Patents Bearing on the Subject
of the Electro-Deposition of Metals— 3. Index.

§F~ The above, or any of our Books, sent_free of postage,
ai the publication price, to any address im the world.

03 Our Oatalogue of Practical and Sclentific Books,
96 pages 8vo, and _our other Citalogues, the whole covering
every branch of Science Applied to the Arts, sent free and
free of postage to any one in any part of the world who will
Jurnish his address.

HENRY CAREY BAIRD & CO,,

Industrial Publishers, Booksellers, and Imlyorters,

810 WALNUY STREET, PHILAD ELPHIA, PA.

INDIAN Relics, Agate Goorls, Curi-

osities, Specimens. Send stamp for

" Catalogue to I H. Tammen & Co.,

No. 9 Windsor bIKk., Denver, Colo.
. Py
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SEND COPWFOR) "CROSSCUP & WEST.
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WOOD

A WEEK, $12 a day at home easilymade. Costly
Outfit free. Address Truk & Co., Augusta, Me.

, GOLD SEEKERS FRIEND
If you will send us TFQ
. EENTS Silver, you’l ge
A LT
at will help you to more
A'IGP)N CFE!‘, tga,n any othe? glet;hod inthe wo!‘ld?\ SH
never fails. World M’fz Co. 122 Nassau St. NewYork.

perday at home. Samplesworth$5free.
$5 to $20 Address Stinson & Co., Portlax?d. Meg.
ﬁn

ave a positive remedy for the above disease; by its use
thousands of cases of the worst kind and of long atanding
have been cured, Indeed, sostrong is my faith in
that I willsend TWO BOTTLES F, EE, together with a VA

] eﬂicswz,
UABLE TREATISE on this disease, to any sufferer, Glve Ex:
press & F, O, address, DR, T, A, SLOCUM, 181 Pearl 8t., N. Y.

OPIUM

Habit easily cured with CHLORIDE OF GOLD

LesuE E. KeeLeY, M.D., Surceon, C. & A.R. R,
DWIGEIT, YXllinois.

RUPTUR

cured without an g})eratlon or the injury trusses inflict
%y Dr.J. A. SHERMAN’S method. Office, 251 Broadway,

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

266th EDITION. PRICE ONLY $I

BY MAIL, POSTPAID.

KNOW THYSELF. 46
A Great Medical Work on Manhood,

Exhausted Vitality, Nervous and Physical Debility, Pre-
mature Decline in man, Errors of Youth, and the untold
miseriesresulting fromindiscretions or excesses. A book
for every man, young, middle-aged, and old. It contains
125 prescriptions for all acute and chronic diseases, each
one of whichisinvaluable. Sofound by the author,whose
experience for 23 years is such ag probably never before
fell to the lot of any physician. 300 pages, bound in beau-
tiful French muslin, embossed covers, full gilt, guaran-
teed to be a finer work in every sense—mechanical, liter-
ary, and professinnal—than any other work sold in this
country for $2.50, or the money will be refunded in every
fnstance. Price only $1.00 by mail, ?ostm id. Tllustra-
tive sample. 6 cents.  Send now. Gold medal awarded
the author by the National Medical Association, to the
offieers of which he refers. .

Phis book should be read by the young for instruction
and by the afflicted for relief. It will benefit all.—Lon
don Laneet.

There is no member of society to whom this book will
not be useful, whether yout}x, parent, guardian, instruct-
or, or clergyman.—Arionaut.

thdressgtie PPeabody Medica] Institute, or Dr. W. H.
Parker, No. 4 Bulfinch Street. Boston, Mass., who maF
be consulted on all diseases requiring skill and experi-
ence. Chronic and obstinate diseases that " E AL ave
dbated the skill of all other physicians a

7

Seientific Jmevican,

THE MOST WONDERFUL MUSICAL IN-
STRUMENT IN THE WORLD.

AN $8.00 INSTRUMENT FOR ONLY $4.00, §

Will Play Tune.

- We are the GENERAL AGENTS for the

United States forthisWOND« RFUL and

FIRST OLASS OXGANETTE. Itisa

REEDinstrumentand isconstructed on the

same principle as an organ, with bellows &

and Full Sized Reeds. The -music consists

of perforated sheets, which are putintothe

Organette, furnishing either FINISHED S0LO

PERFORMANCE, A ‘H ACCOMPANIMENT TO

THE VOICE OR VALUABLE ORCHESTRAL EF-

FECTS. They aremarvelsof Musical Inven-

tion, and combine in themselves all the

principles upon which automatic organs, organettes, &e.,
made, requiring no skill in the performer.

Any child ol enouah to_use its hands_intelligently can

Bllﬁf'r%}nﬁi the RANGE OF MUSIC IS ABSOLUTELY UN-

We wish to introduce one of these Organettes in every
townand hamlet throughouttheUnited States,and in order
todoso speedily have concluded to sell a LIMITED NUM-
BER to tae readers of this paper at ONLY $4.00 each
but your order must be received on or before JANUARY
1st, a3 we shall place the Organette at $8.00 each after
that date. We will positively not sell more than »ne Or-
ganette to any one person at this reduced price, as we
only make this unprecedented offer tc introduce this
FIRST CLASS ORGANETTE throughout the world, well
knowing that after one is received in a_neighborhood we
will sell several at OUR REGULAR PRICE.

‘We wish to caution you against the many WORTHLESS
INSTRUMENTS being sold  UNDER VARIOUS NAMES,
. ‘We are the General Agents for the McTAMMANY

81‘RQANETTE, and you must order direet fr¢ T
* through our Authorized Agents, Remember, the M .

are now bein

THE McTAMMANY ORGANETTE.

- E. P, TIFFANY & C0,, Goneral Agents, 196 Fulton St., New York.

ONIL\Y

$4.00

many Organettes are not Toys but are Large and Pow.-
erful Instruments, built of BLACK WALNUT, highly
¥ohshed and decorated in Gold ; the Reeds being so power-

ul that they produce sufficient volume of music for the
Chapel, Parlor, Lodge, or Ball Room. There is nothing
about them to get out of order, in fact, they produce a
richer and sweeter sound after huvin§ been used a few
ears, FOR HOME ENTERTAINMENTS THEY ARE UN.

'URPASSED,

The cut will give you but a faint idea of Size and Finish
of this beautiful instrument, but we willreturn themoney
and pay express charges to any one who is not perfectly
satisfled after receiving it. IT SINGS 178 OWN PRAISES,
‘With each Organette we enclose a selection of popular
| tunes FREE, and pack all in a strong box. If youarein
I New York at any time call on us, or if you have friends
living here, you can request them to call and pur.
' chase for you. If you wish to act as an Agent for us,%nd o
AT ON and secure the agency for your town. ou
Oan Easﬂg Sell the [nstruments 2t $10 to 315 Each,

{IUMEQ glil‘uTE}lS MMONI%LE RESE;&ED. gen&l mNong
¥ stered Mail, Money Order, Draft, or Pos ote.
ADDRIESS OR, GALL ON ! g

THE MOUTH FLUTINA

Is thelatest and most charming novelty in musical in-
struments, 1tis easy 10 play, and makes delightful mu-
8 and tone any reed instrument
ever made. It isbeautifully finished, resembling polished
mahogany, and has silver keys, trumgets,_ mouth-piece
and two bass ke{s. We guarantee this instrument to
give better catisfaction than otherreed instruments
selling atless than 7. We are so confident of its merits
and large sale, that we imported several thousand at a
very low price, and propose to give the readers of the

FARM, FIELD AND FIRESIDE

sie, far excelling in quali

the beneflt ‘of our advantage thus secured. HOW TO
GET ONE OF THESE DELIGHTFUL INSTRU-
MENTS During the present year we
have in- # creased the circulation of our
paper over 75,000 copies and have to-day an actual
pregaxd circulation larger thap that of any paper
ublished west of New York C1t§. We still wan?to
urther increase it many thousands before January 1st,
1884, and make this WONDERFUL OFFER: To any one
who will send us four yearly subscribe s at One Dol~
lar each (theregular price of the paper), and twenty-,,
five cents, to pay lelivery charges, v 1l send one of
1] gn uments free, or if youcan n tsend sub-
bers we willse them for Tw Deollars y
Biates, Stnd raoney by Roumtarnd Lortor, Mant
States. Send money by Re Te ¥, Money-
Order or Express. Mention this paper. Address y_l-

FARM, FIELD AND FIRESIDE, .
89 Randoiph -Stroel, Chioage, llis:

EF Our readers should take advantage f thisqffer.
at once, a8 it will not be made again,

@
OPTICAL. MUSICAL. ETC.

LT wst FREE

onderful an Aﬁ
All styles ORGANINAS, ORGANETTES, etc.

CEM ORGANETTA$ 6

AND 100 FEET OF MUSIC, ONLY

With EDISON’S Instantaneous Mnsic (the best)
any one ahle tocount can play a tune on the Piano or
Organ in 10 minutes. 24 tunes and instructionsonly $1

e

Or MAGICAL MEGASCOPE (by mail)
with which Chromo Cards, Photogra) (hs,Prian$2|50
from Books, Coins, Works of a Watch, etc., are shown
on the scre:ﬁ. instead of glass slides (no end_of amu:
men at small cost), b% mail on recel'Bt of ogﬁf
86 McTAMMANY ORGANETTE (f 7
gize Organ Reeds), and POLYOPTICON LII-)ES
COAL WITH S

OIL, MAGIC LANTERNS from_%1.50 up.
Tllus. Catalogue, 160 pp., incluing Photo. & Lecture, 10c.

. Catalogu
HARBACH ORGANINA C0.809 Filbert St.,Phllada,,Pa,
PHONOGRAPHY, OR PHONETIC SHORT-HAND.
Catalogue of works by Benn Pittman, with alpha-

bet and illustrations for beginners sent on upplica ion.
Address PHONOGRAPHIC INSTITUTE, Cin’ti, O.

For pleasure
and businegs

3 In owr jolly picture” guye i
A NEW, original, cheap lantern, for projecting and en2.
larging phntogl'{ra hs, chromo onrds, opaque pictures and
objects. - Works like magic, and delights and mystifies
evarybody. Send for our full aud free gescri tive circular
M, HiLL PUB. Co.. 129 East 28th St..

ew York. s

Send 25 cents for
full information for
use of the &35 New

Model CAMERA'! |
Cameras and Outfits $10
everywhere.

% A most acceptable Holiday Gift. -

)

TO TAKE PICTURES

with which anyone
having no knowl-
edge whatever of
photography may

ONLY 25¢. |k

and upward, on sale at Book-Sellers and Opticians

Send for Catalogue to THE ROCHESTER OPTICAL CO.’

Box A. ROCHESTER, N. Y.

PAYNE’S AUTOMATIC ENGINES,

W

Established 1840,

Rellable, durable, and economical, m'lolt[umfah_ [
ae power with one-third lesa fuel and water than an; er enging
built, not fitted with an antomatic cut-off, Send for Illustrated
Catalogue ** A 2 forinformation and prices. Box 1207

Bs W. PAVNE & SBONS, Corning, N. ¥,

\ — Y
MACHINER

le Qutfits Furnished.

925 MARKET ST
PHILADELPHIA.

L

Working
MACHINERY.

THE DUPLEX INJECTOR.

The constantly increasing demand for this Boiler

m%tcli:lli'éyﬁn {?:;ttzlll)ncgg%tfglusl%ccessfully T “ Y s E I. F

d oves its superiority over other macbines now
il;eﬁs:.r pgexrd for illugt.mted circular and price list.
Manufactured by JAMEsS JENKS, Detroit, Mich.
s i - .
G\ Model Engines,
‘L'\ A Complete sets of
(= CASTINGS
for making small
Model Steam Engines 1 1-2 in. bore, 3in. stroke, price,$4
Qitto 2 in. bore, 4 in, stroke, price, $10, same style as cut;
Gear Wheels and Parts of Models, Al kinds of Smal
Tools and Materials. -Cataiogue Free, GOODNOW &
WIGHTMAN, 176 Washington Street, Boston, Mass.

PATENT

OLD ROLLED
SHAFTING.

The fact that this shafting has % per cent. greater
strength, a finer finish, and is truer to gauge, than an
otherin use renders it nndoubtedly the most economical.
We are also the sole manufacturers of the CELEBRATED
COLLINS’ PA'T.COUPLING, and furnish Pulleys, Hangers,
ete., of the most n.x‘)]proved st{les. * Price list mailed on
application to ONES & LAUGHLINS, Limited,

Try Street, 2d and 3d Avenues, Pittsburg, Pa.
ake and Canal Sts., Chicago, 111
his shafting in store and for sale by

Corner L
§F Stocks of ti
LLER, DANA FITZLBoston, Mass.

Geo. Place Machinery Agency. 121 Chambers St., N. Y.

M'F'G OPTICIANS.
| &3’@(‘/__/ SURVEYING INSTRUMENTS:

‘&.SPN Transits. Levels, Compasses,

. ¥ Rods, Chains, Tapes.
Ce= DRAWING INSTRUMENTS,

Separate and in cases. Scales,
Angles, Curves, T-squares, Micro=
scopes, Telescopes, Opera and
Field Glasses, Magic Lanterns,

id and Me;‘%ﬂ);ianth-

meters, Hygrometers, Hydr = stering Ther-
!ll’lgdogletefs,oﬁ%rmeters, Rhumkorﬁ Coils,

nets, etc. Send forand specity (S A-catalogue), 192 pages

WTice

Leffel Water Wheels,

With Important Improvements.
11,000 IN SUCCESSFUL OPERATION.

FINE NEW PAMPHELRET FOR 1883
Sent free to those interested

JAMES LEFFEL & C0., -
Springfield, Ohio.
110 Liberty St., N. Y. (?,iﬂ'_’

Curtis Pressure Regulator,

FOR STEAM AND WATER,
Is made entirely of Metal. Occupies the
same space as a Globe Valye. It has no
glands or packing, and is a lock-up valve.

CURTIS STEAM TRAP

Has main valve Mt;l{%l:dl and air valve
CURTIS REGULATOR CO.,
34 Beverly St., Boston, Masa.

© 1883 SCIENTIFIC AMERICAN, INC
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R@ﬂi’ & IRON BLOVEN

POSITIVE BL.ASY.

IRON REVOLVERS, PERFECTLY BALANCED,

Has Fower Parts than any other Blower.

P. H. & F. M. ROOTS, Manufacturers,
CONNERSVILLE, IND.
8. 8. TOWNSEND, Gen. Agt.,22Cortland §t.,9 Dey St.,

COOKE & CO., Selling Agts., 22 Cortland Street,
JAS. BEGGS & CO., Sgelling Agte. 9 Dey Street,

NEW YORIXK.
SEND FOR PRICED CATALOGUE.

THE CENTURY
ror- BECEMBER—

CONTAINS:

“ AN AVERAGE MAN,” BY ROBERT GRANT.

First chapters of a novelette of New York life,
by the author of ** The Little Tin Gods on Wheels,"’
and ‘‘Confessions of a Frivolous Girl;' ' —the
most serious literary work Mr. GRANT has yet
attempted.

THE FAIREST COUNTY OF ENGLAND.

An interesting paper descriptive of Devonshire,
with nine illustrations by HARRY FENN.

“DR.SEVIER,” BY GEORGE W.CABLE.

The second installment of a serial novel of
New Orleans from 1855 to 1865, by the author of
‘“0Old Creole Days,” and ‘ The Grandissimes.”
This story, begun in November, will run through
the magazine year.

PETER COOPER.

An anecdotal paper by the head of the Woman's
Art School at the Cooper Institute, with a portrait
of Peter Cooper, engraved by JOHNSON.

THE FRIEZE OF THE PARTHENON.

An instructive illustrated paper by DR. CHARLES
WALDSTEIN, lecturer on archaology at Cam-
bridge, England, written with special reference to
a recent discovery by himself.

ECHOES IN THE CITY OF THE ANGELS,
The romantic story of the founding of Los
Angeles, California, by ‘* H. H.:” illustrated.

THE PRETENDERS TO THE THRONE OF FRANCE,

An interesting personal sketch, with portraits
of the Comte de Chambord, Comte de Paris, and
Prince Napoleon and his sons,

THE BREAD-WINNERS,

This anonymous novel’ grows more entertaininﬁ
as it nears the end. A pamphlet containing a

R

. 4-the installmente previous to November is for sale

by all dealers, price 10 cents.

ORIGINAL DOCUMENTS
OF THE NEW TESTAMENT.

An illustrated account of a discovery which the
author, Prof. HARRIS, of Johns Hopkins Univer-
sity, has made with regardto the text of the Bible.

THE OTHER CONTENTS

Include the second and concluding parts of *‘ The
Impressions of a Cousin,” by HENRY JAMES, and
‘“The Silverado Squatters,” by ROBERT Louls
STEVENSON; a charming short story by a new
writer; a critical paper on GEORGE FULLER, the
artist, with two full-page pictures; reviews of recent
novelsin “ Open Letters,” poems, etc.

The present volume of THE CENTURY began
with the November number, with which new sub-
scriptions should commence. Popular features

TO BE SOON PUBLISHED

Include authentic papers on Generals Sherman and
Sheridan, with full-page portraits; an illustrated
paper on the French Academy; a series of un-
technical articles on Astronomy; Mr. Benjamin's
illustrated papers on @ Cruise in the Gulf of St.
Lawrence; General Garfield’s Diary in England;
the series on American architecture, etc., etc.

Price $4.00 a year, 35 cents a number. Sold
and subscriptions received by all book and news-
dealers or the publishers, The’ Century Co., N. Y.

CUTLER’S POCKET INHALER

- AND
) Carbolate of Iodine
» INHALANT.

A cure for Catarrh,Bron-
chitis, Asthma, and all dis-
Z. eases of the Throat and

Lungs—even Consump-
tion—if taken in season. It wili break up a Cold at
once, It is the King of Cough Medicines. A few
inhalations will correct. the most Offensive Breath,
It may be carried as handily as a_penknife, and is guar-
anteed to accomplish all that is claimed for it.

This Instrument, charged with the Inhalant, is a Pre-
ventive of Disease. It was first tested at Shreve
during b Y?HOW o n, et nd of the great num-
ber of pergons. inclu I’hysicians and Nurses, who
used the INHALER a8 a Ereventlve, not one is known to
have heen atiacked with any of the diseases to which

hey were exposed.
t P!{tenred tlt]]rough the n.genc{] of the SCIENTIFIC
AMERICAN in i 43, this Inhaler has since had a larger
and more extensive sale than any Medical Instrument

er invented. .
evlt is approved by physicians of every school. and in-
dorsed by the leading medical journals of the world.

Over 300,000 in use. N
Sold by Druggists for $1.00. By mail, $1.25.
. H. SMITH & CO., PROP’S,
r% H.8 410 Michigan St., Buffalo, N. Y.
PERFECT

NEWSPAPER FTILE

é)reserving newspapers.

Koch Patent File, for )
mThezines. and pamphlets. has been recently improved
and price reduced. Subscribers to the SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or $1.25 at the
office of this paper. Heavy board sides: inscription

« SCTENTIFIC AMERICAN,” in gilt. Necessary for
every one who wishes to preserve the paper.

Address MUNN & co'

Publishers SCIENTIFIC AMERICAN:
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Divertisements.

Inside Page, each insertion - - - 73 cents a line.
Back Page. each insertion - - - $1.00 a line.
(About eight words to a line.

Bngravings may head advertisements at the same rate
er line, by measurement, as the letter press. Adver-
ti t8 must be received at publication office as early

as Thursday morning to appear in next issue.

STAR HACK SAW b
DD ==

This Saw is very much harder than a file, and will
cut Iron and Steel almost as readily as wood. One
saw will cut off a bar of half-inch round iron eight
times, or a bar of untempered steel forty times. It
cutsten times as fast as a file, and at one-tenth the
cost. As it cuts everything, it will do most of the
sawing required about a house, shop or farm.

The Frame is made of Steel, polished and N. ickel
Plated, and will face the saw in four different direc-
tions. Frame and 12 Saws sent by mail on receipt of
$1.50. Hardware dealers will furnish them at the
same price. All genuine goods are marked with a
Star, and bear our name—

Millers Falls Co.,

74 Chambers St., New York.

- BROKAW MFG CO'S
sIERELIABLE =
. BLUE COLORED FLANNEL
== SHIRTS £ FLANNEL FURNISHINGS

MANUFACTORY - NEWBURGH,N .Y,
:BRANCH SALESROOM- GGl BROADWAY.N.Y CITY

n
o
L
=
<
-
L
ot

$75 TO $100 WEEKLY
will be made by Agents se]lm%Wagner’s Patent Shaft
Tug. Address JULIUS WAGNER, Reading, Pa.

FOSSIL MEAL COMPOSITION,

The Leading Non-Conducting Covering
FOR BOILERS, PIPES, ETC,

‘With % to ¥ inch thickness it radiates less heat than
other covering does with 2 inches.
eighs very light,is very durable, fire
ensilf applied. Sold In a dry state by the

Fully indorsed by Professor Ordway,
Institute of Technology, Boston.

FOSSIL MEAL CO., 48 Cedar St, New York.
e

proof, and is
R{)\md. .
assachusetts

Best Boiler Feeder
in the world.
Greatest Range
yet obtained. Does
not Bre nder

The ‘““MONITOR.”
A NEW LIFTING AND NON=

LIFTING LETOR.
2

Steam Pressure

Also Putent

R

(o)

Water Elevators,
For Conveying
‘Water and Liquid.
Patent Ollers, Lu.
brientors, ete.
NA'TEXAN &k DR EYFUS
Send for catslogue. 92 & 94 Llberty St., New Yorka

v For showin

heat of
Pyromet’ers' Ovens, Hot Blast Pipes,
Boiler Flues, Swerheated Steam, Oil Stills, ete.
HENRY W.BULKLEY. Sole Manufacturer,
149 Broadway, New York.

THL 4
oﬂ ILLUSTRATED WITH ZI
Original Stee! Engravings, Y3
Photogravures & Oil Pictugo;. ¢
Send twenty cents for one
¥ou will certainly subscribe Twccg Ig:')lfsgg
or a year and get ten.times its value,

W. Jennings Demorest, Publish.
12 East 14th 8t., Ne’w ’;ork!. e

THE BEST

SOLD BY ALL NEWSCEALERS AND POSTMASTERS.

HW.JORN

ASBESTOS

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

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

Sole M nufacturers of H. W. Jo%ins GO de
ASBESTOS LTIQUID PAINTS
PN e, RN e
) LT L1
FIREPIROOK COATINGS ™
CEMEN'T'S, EI'C
_nescriptlve price lists and samples free.

9

T ESTHAATES
SHMMPLES

1'1t0vm‘::713(l)i; I}i I“AR'“S'
Six minutes walk Wéslz‘f‘r%‘n{‘sgggﬁ .EET)’

HARRIN-CORLISS ENGINE

W bl e

Emery Wheel.
JoEN H. CHEEVER, Treas.

SOLID

EMERY

standard BELTING, PACKING,

Nos. I3 & IS P

All other kinds Imitations and Inferior.

VULOANITE

WHEELS.

Our name is stamped in full upon all our

and HOSE. Address

NEW YORK BELTING AND PACKING CO.,

ark Row, opp. Astor House, New York.

AMERICAN STEAM GAUGE CO.,

Send for New I]]ustrﬁ%ag lrérlce List and name this paper.
E. BURT PHILLIPS, Treas.

For cles.nh:f
is used; indo

Original Steam Gange Co.

Bus. Estab. in 1851.
Incorporated in 1854.

IMPROVED
THOMPSON

INDICATOR

PLANITMETER AND
PANTOGRAPH.

BOSTON, MASS.

DELL, Prest.

NATIONAL STEEL
TUBE CLEANER.

Boiler Tubes. Saves its cost every timefit
rsed by best Engineers.

AsbestosPMnterinls, Fiber, Millboard,

Address CHALME
419 and 421 8th Street, New York.

acking, and Cement.
llts SPENCE COMPANY,

REVOL

DANNER'’'S

VING

L1 B

PATENTS.

the World.

world. Made
sizes, styles, and prices.

list to

JOHN

DAN

oX, U8

Sole Manufacturers of the

36 Chardon St.,

H. K. MOORE, Supt.

BOOKCASE.

SECURED BY SEVEN
The Originat and Best in

Thousands of these cases
now 1 use throughout the
in various

Warranted to give com-
plete satisfaction or no sale.
Beware of infringements.
Send for illustrated price

ER, |
B

SUPPLIES FROM
HYDRANT PRESSURE,

j the cheapest power known.
Invaluable for blowing
Church Organs, running
Printing Presses, Sewing
ach in _Households
Turning Lathes, Seroll
Saws, Grindstones, Coffee

Mills, Sausage Machines,
Fee

d Cutters, Electric
Lights, Elevators, ete. It
needs little room, no firing
up, fuel, ashes, repairs, en-
gineer, explosion, or deiny

} no extra insurance, no coa
I bills. Is noiseless, neat,
¥ @ compact, steady; will work

A & o at any ;ressure of water
above 15 1b.; at 40 1b. pres-

AT E R T sure has 4-horse power, and
. capacity up to horse

power. Prices from $15 to $300. 3end for circular to
THE BACKUS WATER MOTOas CO., Newark, N. J.

O00OKSONBUILDING,PAINTING,
trated Catalo
WL T

Decorating, ete. For 1883 eighty-eight-page illus-
ue, address, inclosing three 3-cent stamps,
. COMSTOCK, 6 Astor Place, New York.

The Eclipse Engine

Furnishes steam power for all
gricult purposes,

Saw Milis, and for every use

B! where a first-class and eco-
nomical Engine is required.

2 Eleven _first-class B;emiums

{1 awarded, includi ntenni-
al,’ 0. 7, issue of

ESTABLISHED 1841
JOHN HOLILAND,

Manufac=
PENS,

turer
Pen Holders, Pencil Ca.. MacKinnon Stylographicand

of
Elastic Fountain Pens. Over one million of our Gold
Pens now in use, many of them more than twenty years
old. If not sold by your stationer or jeweler, send for
illustrated price list to 19 West 4th 8t., Cincinnati, O.

For steep or flat roofs.
Agents \Wanted.

OOFINC.

Appled by ordinary workmen
at one-third the cost of tin. Circuiars and sampies free,
/ T.NEW, 32 John Street, New York.

WO00D WORKING TOOLS

PATTERN SHORS FITTED THRQUGHOUT
SEND FOR GATALOGUE 119 MILL ST B

This cut represents a Horse Power Hoisting Machine
for Railroad Contractors, Quarrymen, Mineral and Coal
iners, Masons, and Builders. Information furnished
lﬂon %gplicatlou. THE CONTRACTORS' PLANT

F’G CO., 129 Erie St., Buffale, N. Y.
Labels,

gglces.

TRICMILLS—For
Crucibles, Fire Clay

Corn and_Cob, Tobacco, Snuff, Sugar, Salts, Roots,

Asbestos, Mica,

other mills,

Coffee,
c., and whatever cannot be groun

Also _for Paints.

JOHN W. THOMS

inding Bones,
uanos, Oil Cake, Feed,

Cocoanut, Flaxsee Y

b;
Printers’ Inks, Paste glackin ,, ete

DUS, corner of White and Elm Sts., New York.

ON, successor to. JAMES BOGAR-

2 Print Your Own Gards 2"

with cur $3 Printing Press. Larger sizes
for circulars, ete., $8 to $75. For young
or old. business or pleasure. Everything
easy, printed directions, Send two stamps
for Catalogue of Presses, Type, Cards,
etc., etc,, to the factory, Kelsey & Co., Meriden, Ct.

PLANING AND MATCHING MACHINE.

“ Seibert Cylinder Oil Cup C | e
The eihert Cylinder Uil Gup Co., b 2w
A X Manutacturers of 0il 22y
X = g @ Cups for Lacomotive, E45
o 2 R Marine and Stationary ggm
Engine Cylinders, under g7 g
. the Seibert and Gates <495
Patents, with Sight Feed. _.'25 o
TAKE NOTICE. = 2 o
qE The “Sight Feed” is owned o o °
gﬁcl\;mv]%s‘fv é’ﬁ ,:hasegioslll(l)%anl% %ﬁg §) eci;lvadachines foll; Car Work.land the latest improved
dg 6a States Cirouit Court, Dise 00! orking Machinery of ail kinds.
tr}?t oft Massachustetttg, Feb‘i 218, ’li' M
parties, exce| ose duly li- D v
censed by us,are hereby notified to JEN KINS PATENT VALVEC
desist the use, manufacture, or sale 'Sy THE STANDARD. <+ 0

53 Oliver

of Infringing Cu
orously pursue all infringers.

Street, Boston, Mass.

, as we shall vig-

The Seibert Cylinder 01l Cup Co.,

L,

MANUFACTURED OF
BEST STEAM METAL.

P2 )
!
JENKINS BROS.TIJOHN SINY. 'Yrk,r-)

MAILED ELECTROPATHIC ASSOCIATION | mMaiLED
FREE

s6. BEI.T OF I.IF'XE. S,
. Only Address in New York, 12 East Fourteenth Street. -
LT L | SEEEFER.
<% ffPbs: SEEaRED
2 E3pg EEARG
a8 f34LE A
By 8572 « gees: oy
Bisosks = JEEVE R
MERESEEs 3 2355 on
wa s 56828 & Eefu.2
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1~ AGENTS WANTED in ev

Note ox1.¥ address: ELECTROPATHIQ ASSOCIATION, LIMITED, 12 EAST 14TH 81., NEW YORK,

Buropean Offices—LONDON, 21 Holborn Visdu®ty PARIS, 32 bis B

ery City, Town, and Village. &8

oulevard Haussmann,
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F. Brown’s Patent

FRICTION
CLUTCH.

Send for 1llustrated Cata-
%Og'ue and Discount theet
0

4

OWN, 43 Park Place, New York,

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.
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