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FIBERS AND FIBER CULTURE.

The natural orders of the plants from which the
vegetable fibers now in most general use are derived
are botanically widely differentiated, and the methods
used for fiber extraction are therefore somewhat dis-
similar. Such widely separated families as the nettles
and hemps (Urticacee), Spanish daggers (Liliacee),
palms (Palmacee), peas (Leguminose), flaxes (Linacee),
aloes or century plants (Amaryllidacee), and jute
(T%liaceer), furnish the principal fibers for which there
are at present good and fairly steady markets. The
decortication of a number of these is well understood
and provided for by well tried and excellent mechan-
isms. Butin the case of some of the more recently
discovered fibers much remains to be invented.

A display of the greatest industrial value was made
by Messrs. Ide & Christie, of London, England, at the
recent Jamaica exhibition. This firm, who are large
handlers of all fibers, displayed samples of at least
twenty-five different sorts in the different conditions
in which they reach the London wmarkets. To the
West Indian, Mexican and Central American resident
this exhibit was of great interest and of considerable
educational value; and some of the facts gleaned
therefrom yielded matter of equal interest to the
citizens of our own country.

Under the Palins there were exhibited specimens of
fibers from the Dwarf Fan, resembling coarse horse-
hair ; Piassava, from Madagasear, Bahia and Para, the
former the finest and strongest ; Raffia (Rhafia), from
brackish swamps and only good for mats, ete.; Coir
fiber, from the Cocoanut Palm (Cocos nucifera), which
is very durable and always in great demand in the
English market ; and the Hat Palmetto (Chamerops
humdilis), which 1s hardly a true fiber producer, but
which yields an excellent and durable leaf for hats,
matting, ete. Of these the Coir (cocoanut) fiber seems
to be the most adaptable and valuable, but is not
likely to be successfully cultivated in the United States
unless a limited area yet to be reclaimed in the Ever-
glades of Florida shall prove to be suited thereto.

Flax (Linum usitatissimum) the strong bark of which
yields the linen fiber of commerce, and which has been
thoroughly introduced into this country from Europe,
and Jute (Corchorus capsularis), a soil-exhausting crop,
only suited to hot, damp climmates, are both too well
known to need further mention. The latter has an in-
digenous congener in Corchorus siliquosus, a yellow-
flowered, low shrub, not uncommon irom Florida to
Louisiana.

It is, however, among the so-called hemps, found in
the three widely distinct families of the peas, aloes,
and nettles, that sub-tropical and tropical America
have reason to look with the most confidence. Here
we have the Sunn, Sausiveria, Sisal, Russian and In-
dian hemps, and that king awmong fiber plants, the
Ramie fiber. Least valuable in this group may be put
the Sunn hemp (Crotalaria juncea), a species of rattle-
pod, whose fiber is of very ordinary quality, command-
ing a low price.

Next to this in the scale of fibrous excellence stand
the Russian or Italian and the Indian hewmps {Canna-
bis sativa and C. indica).

The first of these is an indigenous growth; the latter
has been introduced as an ornamental plant. From
the first of these, both being nettles of strong narcotic
properties, is made ‘‘ gunjah,” a preparation of the
dried leaves which is smoked, and which when pound-
ed in water is drunk under the name of ‘“bhang.” It
is the resin of this Cunnabis which produces the nerv-
ous excitement, and increasing doses of it lead to de-
lirium, catalepsy, and finally end in insanity. C.
indica, the Indian hemp, is well known from its pro-
duct, ‘‘ hasheesh,” a most virulent narcotie, very popu-
lar in the East. Both of the plants yield fair fibers,
but the demand for them is decreasing.

This same family (Urticacee®) furnishes us with the
genus Behmeria, the false nettles, fromn which we de-
rive the Ramie fiber (Baehmeria nivea), which is now
universally acknowledged by experts to be the best of
all fiber-producing plants known to agricultural sci-
ence. Ramie or Rhamia has long been knowu to the
Chinese as an excellent substitute for or adulterant of
silk. To quote Mr. Wm. Fawcett, director of the Bo-
tanical Department of Jamaica, it ‘ has the appear-
ance of silk and the strength of flax.”

Messrs. Ide & Christie report Rawmie fiber as in great
demand, with but very little available at present, and
the same report comes from New York. The State of
Vera Cruz probably produces over one-half now being
sent to market, and it was at a hacienda in that State
that the recent trials were made for the large cash
prize offered by the Mexican government. These tests,
it is understood, were far from being regarded as final.
Ramie can be grown from Central Awmerica to New
Jersey, the crops under the most favorable circum-
stances in the former averaging seven per year, while
two or three may be taken off the land in the pine
barrens of the latter. Its congener (Be®hmeria cylin-

12085 | drica) is not uncominon in swamp lands, from Florida

to the region around Philadelphia.
At present it is the need of proper decorticating and
other special machinery which seems to stand most in
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the way of the development of both Sisal and Ramie
fiber cultivation. There are large areas in the United
States, notably in Florida, along the Gulf coast, and
in Texas and New Mexico, where both of these fibers
could be cultivated to a remarkably successful extent.
This is especially true of Ramie, and thisis fortunately
so, for, as already said, this plant produces a beautiful
fiber of silk-like quality and of very great strength,
which needs but to be seen and compared with any of
its rivals to commend itself as the most desirable for
cultivation. It is quite safe to say, indeed, that when
the inventive faculties of our American mechanics
shall have produced superior fiber-extracting machin-
ery, Ramie is destined to drive from the market many
other fibers now used for cordage or spun goods. This
plant should yield four crops per year along the Gulf
coast of the United States.

Sisal hemp, the fiber extracted from the American
aloe or century plant (Agave Americana), and its near
ally the Spanish dagger (Yucca aloefolia) are both well
known plants in our Northern hot houses. The latter
is indigenous to this country as far north asthe coast
of North Carolina, and the former has a well estab-
lished congener, Agave rigida, which grows in south
Florida, and which I believe will be found to produce
a valuable fiber. Spanish dagger (Yucca) may in time
yield a fair fiber, though with the great promise held
out by Ramie and Sisal, it hardly seems likely that it
will be cultivated. Sisal hemp has been much more
largely advertised in the public prints, and it is un-
doubtedly at present the best known and most favora-
bly considered of the American fiber products. Per-
bhaps its remnarkable aptitude for growing in the most
barren places—on honeycomb rock and in arid sands—
has rightfully earned it its present reputation. Be
that as it mnay, it is the plant which has awakened the
dormant energies of Yucatan, yielding handsowe rev-
enues where only deficits were possible before, and
which now bids fair to revolutionize the sterile reaches
of the Bahamas, thanks to the judgment and energy
of their former governor, Sir Henry Arthur Blake, now
governor of Jawaica. A plant that will grow where
even a sandpiper would hesitate to alight, or that will
flourish on rocky hillsides where the withered vegeta-
tion tells of a very sparse rainfall, has much to com-
mend it to the attention of thoseagriculturists who are
in search of a profitable crop to utilize barren or
abandoned lands.

There are certain other features of Sisal hemp which
will at once recommend it to the attention of planters.
It requires no plowing nor manuring; it has no
insect nor other animal enemies; §t is a perpetual crop
when once ready to cut; and it will last from 15 to 25
years without replanting, according to the nature of
the soil and climate. Ramie fiber, its only formidable
rival for preference in this country, does not last so
long, is a favorite food with cattle and horses, and it
has its seasons. But while it will mature in a few
months, Sisal, on the other hand, requires three years
before it is ready for cutting. All that Sisal hemp
seewms to ask of the cultivator is that it shall be placed
where shines the hottest sun, and on the poorest avail-
able soil. An unshaded, rocky hillside is an ideal
location ; the planter will be dumfounded to see it
flourishing and sending out mnyriads of suckers where
there seems to be no soil whatever. In the tropics,
Sisal is planted during any month of the year, though
the rainy season is usually preferred. Fences are not
required ; hogs, cattle, ete., give Sisal a wide berth.
The principal care called for, besides that to be taken
in cutting for market, is to avoid an undue and ex-
hausting growth of suckers, and also to prevent its
attempting to send up the long flower-stalk, which is
invariably the precursor of death, no matter what the
age of the plant. But these are items of simplest de-
tails, easily mastered by the most indifferent farm
hand.

As has already been said, nothing is now lacking but
the application of American inventive skill to the
problem of fiber extracting. When this shall have
reached a reasonable solution, many thousands of acres
of land now looked upon as useless will come under
profitable cultivation in this country, and fiber grow-
ing, if suitably protected during its infancy, will rap-
idly become a prominent industry in regions where
abandoned or uncleared lands are now the rule.

What can the readers of the SCIENTIFIC AMERICAN
offer the waiting agriculturist in this direction of de-
corticating apparatus? The government of Jamaica
has a standing offer of £200 ($1,000) as a premium, and
the fiber-consuming world has a farlargersum in store
for the inventor of the best machine of this sort.

O +-&
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Valuable Discovery of Silica,

At Priedensville, Pa., flve miles from Allentown, ac-
cording to the Philadelphia Ledger, there have been
discovered practically inexhaustible deposits of silica.
Over fifty acres are known to be underlaid with that
wmineral, the veins varying in thickness. Samplaes of
the silica were submitted to pottery experts at Tren-
ton, who pronounced them admirably adapted for
chinaware.
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POSITION OF THE PLANETS IN AUGUST.

JUPITER
is morning star, according to astronomical classifica-
tion, which ordains that planets when on the western
side of the sun are morning stars, and when on the
eastern side, evening stars. The natural classification
would make him evening star, for he rises at 9 o’clock
at the beginning of the month and at 7 o’clock when
it closes.

Words fail to picture the splendid appearance of this
princely planet as he makes the circuit of the skies on
August nights. He is at his best, for his opposition
occurs on September 5, and the month before and the
month after opposition inclade the most brilliant por-
tion of his course. He is retrograding or moving west-
ward, increasing in size and luster as he approaches
the earth, rising earlier every night, and traveling
north, which lengthens his stay above the horizon, as
observers can see for themselves.

The moon is in conjunction with Jupiter on the 20th,
the day after the full, at 7 h. 25 m. P. M., being 3° 44’
south. The conjunction takes place very near the
time when the moon and planet appear above the
horizon.

The right ascension of Jupiter on the 1st is 23 h. 18
m., his declination is 5° 53’ south, his diameteris41°.6,
and he is in the constellation Aquarius.

Jupiter rises on the 1st at8 h. 51 m. P. M. On the
81st he rises at 6 h. 47 m. P. M.

MERCURY

is evening star. He reaches his greatest eastern elon-
gation on the 16th, at 7 h. P. M., when he is 27° 25’ east
of the sun. He sets then about an_ hour after the sun,
but is 12° south of the sunset point, the moon is near
the full and the summer twilight lingers long. These
conditions make it difficult to find him, although he
is nearly at his maximum distance from the sun.
Mercury moving eastward from the sun meets Saturn
moving westward toward the sun. The conjunction
takes place on the 13th, at 8 h. 8 m. P. M., Mercury
being 3° 36’ south. The planets set on that evening
about the time of the conjunction. Observers endowed
with good visnal power may have a glimpse of our
celestial neighbors in the west soon after sunset, if the
sky is cloudless and the atmosphere serene. A marine
glass will be a valuable assistant in the search.

The right ascension of Mercury on the 1st is 10 h. 17
., his declination is 11° 11’ north, his diameter is 6".0,
and he is in the constellation Leo.

Mercury sets on the 1st at8 h. 12 m. P, M. On the
8loc he sets at 6 h. 55 m. P. M.

VENUS

is morning star. She is close to the sun and invisible,
but an incident occurs in her August course that,
under other conditions, would attract great attention.
She is in conjunction with Mars on the 22d at 8 h. 4 n.
A. M., being 1'north. One minute of arc is a very
small piece of sky, and the planets are so near together
that they will seem to touch, or make an appulse.
They are, however, below the horizon at conjunction
and no human eye can witness the rare phenomenon
that comes near being an occultation of Mars by Venus.

The moon, the day before her change, is in conjunc-
tion with Venus on the 8d, at 8 h. 12 m. A. M., being
3° 34’ north. '

The right ascension of Venus on the 1st is 7h. 58 m.,
her declination is 21° 17 north, her diameter is 10".2,
and she is in the constellation Cancer.

Venus rises on the 1st at 3 h. 51 m. A. M. On the
30th she rises at 5 h. A. M.

MARS

[s morning star. His meeting with Venus has already
been referred to. He has advanced so far on his course
westward from the sun that he rises nearly an hour
before the great luminary when the month closes.

The right ascension of Mars on the 1st is 8 h. 44 m.,
his declination is 19° 19' north, his diameter is 3".8,
and he is in the constellation Cancer.

Mars sets on the 1st at 7 h. 11 m, P. M. On the 31st
he rises at 4 h. 29 m. A. M.

SATURN
is evening star. He sets on the 1st about an hour and
a half later than the sun, and may be found about 16°
east of Regulus and slowly receding from the bright
star. His conjunction with Mercury on the 13th has
been referred to.

The moon, when three days old, is in conjunction
with Saturn on the 7th, at 5 h. 21 m. A. M., being 38°
16’ north.

The right ascension of Saturn on the 1stis 11 h. 9
m., his declination is 7° 84’ north, his diameter is 15.2,
and he is in the constellation Leo.

Saturn sets on the 1st at 8 h. 51 m. P. M. On the
81st he sets at 6 h. 47 m. P. M.

URANUS

is evening star. Keen-eyed observers will find him 6°
east of Spica. His right ascension on the 1st is 13 h,
43 m., his declination is 10° 9’ south, his diameter is 23".6,
and he is in the constellation Virgo.

Uranus sets on the 1st at 10 h. 22 m. P. M. On the
S1st he sets at 8 h. 25 m. P. M.

NEPTUNE

is morning star. His right ascension on the 1st is 4 h.
29 m., his declination is 20° 12’ north, his diameter is
2.6, and he is in the constellation Taurus.

Neptune rises on the 1st at 0 h. 27 m. A. M. On the
31st, he rises at 10 h. 31 . P. M.

Venus, Mars, Jupiter, and Neptune are morning
stars at the close of the month. Mercury, Saturn,
and Uranus are evening stars.
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Death of Two Noted Entomologists,
BY C. V. RILEY,

Henry Edwards.—Probably no entomologist who
has died in recent years will be wore sincerely
mourned by a larger circle of friends than Henry
Edwards, who died June 9, at his home in New York
City. Mr. Edwards was a inan of the most engaging
qualities, was a well-known actor, and was one of the
foremost entomologists of this country, where he has
resided for many years. His collection of lepidoptera
is almost unsurpassed, and he possessed, also, very
large series in other orders. His collection was not
strictly A:merican, but included many thousands of
specimens from other parts of the world, prinecipally
from Australia, where he lived for a number of years.
He was not only a systematist of some note, but also
a keen observer of the habits of insects, and a most
enthusiastic lover of the biological phase of the
science. His kindly nature and his great generosity
were two of his most prominent characteristics.

Mr. Edwards was sixty years of age at the time of
his death, having been born at Ross, Herefordshire,
England, August 27, 1830. His early manhood was
spent in London, where he became an amateur actor
and subsequently a professional. He began the study
of entomology while in London, and when, in 1853, he
sailed for Australia, it was probably the entomological
novelties to be collected in that then almost unknown
country which attracted him quite as much as the
chance of professional success. He remained in Aus-
tralia twelve years, and then moved to California,
where for twelve years more he was an actor and stage
manager in the California theaters. During that
period he collected as industriously as ever, and mnade
one or more trips to Mexico, as described in a charm-
ing book of sketches published in 1878 under the title
of ‘A Mingled Yarn.” During his stay in California
he was for some years president of the celebrated Bo-
hemian Club, in San Francisco. He removed to Bos-
ton in 1878, and in 1879 to New York, where for a num-
ber of years he was connected with Wallack’s theater.
During this time he was president of the New York
Entomological Club, and one of the founders and first
editor of Papilio. In the summer of 1889 he went to
Australia to fill a professional engagement, and re-
turned to this country last fall. His death was due to
the grip, followed by pneumonia and Bright’s disease.
Entomologists of the present generation will cherish
his memory both for his lovable personality and for
what he did as a scientific man. Those of future times
will know him from his descriptive papers in lepidop-
terology. Perhaps the most useful work he has left
behind him is his excellent catalogue of the described
transformations of North American lepidoptera,
which is indispensable to every student of North
American insects.

I had the pleasure of meeting him only a few weeks
ago with the Daly company at Washington. His ap-
pearance then greatly shocked me, and showed the
severe illness which he had passed through. He was,
in fact, at that time, unfit to be on the stage ; yet he
was hopeful and genial and pleasant as ever. The last
article which he probably penned was published in
the last number of Insect Life (vol. iii., pp. 384 to 386),
on the early stages of Cryptophasa unipunctata. So
far as I can learn, he left no will, and made no particu-
lar disposition of his magnificent collection. I also
regret to learn that, as is so often the case with men
of his generosity and devotion to art and science, he
left little of this world’s goods, so that his widow
depends chiefly upon the insect collection which for
so many years was at once his chief care and pleasure.
It is of great scientific value, and its money value may
be judged from the fact that for many years Mr.
Edwards carried upon it an insurance of $17,000. I
hope and trust that it will remain in this country.
There are few, if any, institutions as capable finan-
cially of paying its true value as the new Leland Stan-
ford, Jr., University, and in no institution would it
rest more appropriately, so large a number of the
specimens having been collected in that State. Iregret
exceedingly that the National Museum has no funds
wherewith to secure collections thus offered. The
trustees of the Central Park Museum were thinking a
few years ago of securing the collection, and Mr.
Edwards offered it on favorable terms; but whether it
remain in New York or go to California, the friends of
the deceased will be glad to know that it remains in
the country, and should do all they can to secure it
here.

Jules Kunckel d’Herculais.—Most of your readers

have already seen the announcement of the death of

Entomological Society of France, who is said to have
died under the most distressing circumstances near the
village of Sideriel, Algiers, while engaged in the inves-
tigation of the European migratory locust, early in
May. The shocking report that he was attacked by a
swarm of locusts while sleeping and destroyed by them,
after desperate struggles to escape, is probably not
warranted by the facts, although wehave yet no defin-
ite information on the subject. The probabilities are
that he was overcome by the heat, or died from heart
disease or some other sudden and unexplained cause,
and that subsequently the locusts alighted upon his
body and devoured the exposed portions and parts of
his clothing. It is a well known fact that when
locusts are swarming in such enormous numbers they
depart from their usual food habits and become more
or less carnivorous. They have also been known, under
these circumnstances, to eat woolen cloth, and even to
alight on the backs of sheep and eat the wool. D’Her-
culais was a very prominent entomologist and had
done much good work. His selection by the French
government to investigate the cause of the locust
plague in Algiers was an eminently fitting ore, and he
had already published a preliminary report on the
subject. He was a personal friend of the writer, who
was his guest at dinner in the fall of 1887, when the
locust question in Algeria was discussed in the light of
the mission with which he was subsequently intrusted.
How little either dreamt that it would end for him so
tragically !

PO -

The Storage Battery Patent,

On July 23, an important decision in this matter was
made by Judge Coxe, in the United States Circuit
Court, New York, by which the Brush patents for the
manufacture of storage batteries in the United States
are made valid. The decision was filed in the case of
the Brush Electric Company against the Electrical Ac-
cumulator Company.

The contest between the ecompanies has been bit-
terly waged.

The Julien Electric Traction Company was sued for
infringement by the Electrical Accumulator and the
Brush Electric commpanies, and, in addition, the Brush
Cowmpany also brought an action against the Accumu-
lator Company. The first suit heard was that between
the Electrical Accumulator and the Julien companies,
and in that a decision was given in favor of the former.
Immediately, however, the cause of the Brush against
the Julien Company came on for hearing, and a de-
cision was given whereby the defendant was enjoined
from the use of its storage battery.

The Consolidated Electric Storage Cowpany, suc-
cessors of the Julien Company, bought the exclusive
license in the United States for the Brush storage
battery patents, and the cause of the Brush Company
against the Electrical Accumulator Company was
pushed. The decision of Judge Coxe awards to the
Brush Company the exclusive right for the manufaec-
ture and sale of every type of modern storage batter-
ies. In his decision the judge says: *‘‘Mr. Brush was
the first in this country to mmake the broad invention.
He is entitled to the fruits of his invention. Itis the
policy of the law to reward him.”

The managers of the Fourth Avenue Railroad say
they will immediately restore the storage battery cars
to their Fourth and 'Madison Avenue lines. It is
claimed that these cars have not, as yet, been run as
cheaply as horse cars, on account of the cost and rapid
deterioration of the batteries; but additional improve-
ments are looked for, and it is thought economies will
be effected in running to more than make the account
even,

Coal Deposits in Westphalia.

During the annual meeting of the Society of Gas and
Water Engineers, recently held in Strassburg, Herr
Grassmann, mining assessor, of Saarbriick, read a
paper on the production and consumption of Saar
coal. He stated that the length of the district was
3214 miles and its breadth 914 miles. The richness in
coal was estimated at 565,000,000 square meters, and
the quantity of coal was reckoned at 14,000,000,000 tons.
The yearly production was 6,000,000 tons, so thatif the
present rate only was maintained, the deposits would
last over 2,000 years. Dr. Brookmann, of Bochum,
then read a paper descriptive of the Rhenish West-
phalian coal deposits from a geological point of view.
He said that 130,000 miners produced 36,000,000 tons of
coal per annum in the Ruhr district. Although con-
siderable beds lay in the ground, {he was of opinion
that they could not be worked at a greater depth than
1,000 mmeters, or say 3,250 ft., owing to the great danger.
The thickness of the 138 layers in the Ruhr district was
fromn 14 to 2 meters, but in case of three strata they
were about 3 meters.

O
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A GooD recipe for making waterproof cement, to be
used in constructing aquarium, is to take 25 parts
gutta percha in shreds and melt it carefully. Add 75
parts ground pumice stone, and then mix in 150 parts

M. Kunckel d’Herculais, formerly president of the!Burgundy pitech and melt well together.
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EDISON DYNAMO AND MOTOR.*

The steel armature shaft is 1614 inches long and 14
inch in diameter at the journals, and }} inch in diame-
ter between the journals. The larger part of the shaft
is 914 inches long. Sufficient end chase is allowed in
the armature journals to cause the surfaces to wear
smoothly.

On the central portion of the armature shaft is
placed a wooden sleeve, 1y inch in diameter ; on
this are mounted the thin sheet iron disks forming the
armature core. These disksare 214 inches in diameter.
Theyare arranged in series of five,with tis-
sue paper between the disks, and between
the series of five are placed several thick-
nesses of paper. Enough disks are clamp-
ed together on the shaft{to make this por-
tion of the core 814 inches long. The
cast iron disks between which the sheet
iron disks are placed are I inch in thick-
ness and 23 inches in diameter. One of
them is fixed on the shaft, the other being
held in place by a hexagonal nut screwed
on the shaft. The cast iron disks have
their outer eorners rounded, and in the
edge of each are formed thirty-two equi-
distant radial slits 5/ inch wide. In these
slits are inserted slips of vuleanized fiber
for separating the different pairs of coils
during the operation of winding.

It is impossible to describe the Edison
winding without depending mainly on
the diagrams, Figs. 1 and 2. There are
two series of coils; that is to say, there
are two coils in each division of the arma
ture. There are thirty-two bars in the
commutator, which are numbered conse-
cutively from 1 to 32.

The armature core and shaft are tho-
roughly insulated by means of paper
coated with an adhesive varnish. Jute
string ribbon is wound on the face of the
core as a further protection.

The wire used on the armature is No.
21 copper wire, double covered ; the innex
covering beingof silk, the outer of cotton.

Leaving an end out for connection with
the commutator coil, No. 1 is begun at
1 and wound in four layers, with six convolutions in
each layer, the outer terminal coming out at 1'. These
ends are marked respectively 1 and 1’ in such a man-
ner as to avoid any possibility of the detachment of
the marks. If this caution is observed, much trouble
may be ;avoided. A good way to mark them is to
place a tag of parchment, or parchment paper, on each
end of the wire, with the number marked on.

After winding coil No. 1 the armature is turned half
way over and coil No. 2 is wound and marked in the
same way, with 2 on the inner end of the coil and 2’ on
the outer end. The coil is then reversed and coil No.
3 is wound and its ends are marked in the same way,
and so on until the first series of coils is finished, the
last coil of the series being marked 16 and 16'.

The first coil of the outer series is No. 17-17". This
wound on the top of coil No. 1. The armature is
turned over and No. 18 is wound on the top of No. 2,
and so on until all of the outer coils are in place.

Before winding, the inner end of each wire is wrapped
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Fig, 2 -THE FIRST TWO COILS AND COMMUTATOR
CONNECTIONS.

in jute string ribbon to a point within the end of the
armature core, and it is further protected by a wrapping
of thin adhesive tape. The outer end of the coil is
covered in the same way.

About three pounds of No. 21 wire are required for
the armature. The length of wire in the first inner
coil is 26 feet 6 inches. The length of wire in the last
outer coil is 35 feet.

The commutator cylindert is formed of 82 bronze bars

* Continued from page 54.
+ For further points on commutators see SUPPLEMENT, 620,

having beveled ends and radial arms for receiving the
wires. These bars are clamped in position on a sleeve
having an under-cut flange, by a countersunk washer
and a nut screwed on the sleeve. Mica is inserted
between the commutator bars, between the bars and
the sleeve, and between the ends of the bars and the
flange and the washer. The radial arms extending
from the commutator bars each have a slot in the end
for receiving the terminals of the coils.

The coil terminals are arranged in groups of 16, the

wires of each group being parallel. The terminals are
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Fig. 1.—DIAGRAM OF WINDING OF EDISON ARMATURE.

carried around and attached to commutator bars
which are about 45° from the planes of the coils to
which they belong, thus making the winding more
symmetrical and at the same time permitting of a
better arrangement of the brushes.

The coil terminals are inserted in the slots of the
arms of the commutator bars and soldered with soft
solder, the connections being made in accordance with
the diagram, Fig. 1.

The wires, where they cross at the back and front end
of the arinature, are separated by sheets of inica. Where
the winding crosses at the rear end of the armature the
wires are spread out so that they are only one layer
deep.

When the winding of a coil is finished, the terminal
is fastened by stout threads inserted in the coil before
winding the last three convolutions, and tied after the
coil is complete.

A vuleanized fiber collar, a little larger in diameter
than the commutator, is slipped over the commutator
bars and placed against the radial arms of the bars as
shown. The edge of the collar is grooved and a can-
vas cover is fastened to the collar by tying it in the
groove. It is then drawn over the terminals and fast-
ened by the first ring of binding wire on the armature.
At the opposite end of the armature a similar collar
and cover is provided.

Before covering the terminals with the canvas they
are wound with twine, to give the end of the armature
a symmetrical shape. The winding is varnished with
shellac before its cover is applied, and the cover is
varnished after it is secured in place.

The binding rings are formed of brass wire, wound
tightly over a layer of mica interposed between the
wire and the binding. The binding wire is secured by
clips and soft soldering.

The brush yoke is provided with wooden handle by
which it may be moved and a binding screw by which
it is clamped in the position of use. In mortisesin the
ends of the yoke are placed insulating blocks, in
which are inserted the brush-holding studs. These
studs are each provided with a nut for clamping the
brush holder cables which communicate with the leads
at the side of the pole pieces.

On each brush-holding stud is placed a sleeve
fastened with a set secrew, also a loose sleeve connected
with the fast sleeve by a spiral spring concealed within
it. The loose sleeve is furnished with a brush clamp
for holding the brush, which bears on the commutator
cylinder with a yielding pressure. The brushes are
formed of spring copper wires fastened together at
their outer ends with soft solder.

A jig goes with each machine for clamping the brush
and guiding the file while renewing the brush ends.

The speed of the motor on a 125 volt circuit is 2,400

revolutions per minute. The speed at which the arma-
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ture is to be driven in order to generate a current hav-
ing an E. M. F. of 125 volts is 2,730 revolutions per
minute.

Since the first part of this article appeared in our
issue of July 25, we have received a letter from the
Edison General Electric Company, stating that the
wmachine here deseribed, according to the new rating,
which went into effect June 15, is a 05 kilowatt ma-
chine, which, when used as a generator for supplying
lights, will generate sufficient current to bring to full
candle power nine 16 C. P. 112 volt lamps, and
when used for power it is a 14 H. P. motor
at a rated volt. It is guaranteed to give
047 H. P. at %4 of its rated volts.

We are also reminded by this letter of
the fact we neglected to state in our
former article, which is that this form of
machine is a type which was brought out
in 1885, and is known as the Standard

dison machine, which is made in several
sizes. Each size is identical, in its general
construction, with the machine described,
and any of the machines can be jused
either as a dynamo or motor.

B N
Protection against Lightning.

Prof. Henry A. Rowland, of the Johns
Hopkins University, is reported as follows
in the Baltimore Sun, in an interview on

the subjeet of protecting buildings
against lightning.
“Recent scientific study has swept

away some of the old notions about con-
ductors. The method now considered
the best for the protection of buildings
is to provide a metal roof, with an ample
number of metal conductors leading to
the ground, which will receive and carry
off the electric bolts from the clouds.
Copper is the best material, but tin o1
iron will answer the purpose, and 1
always suggest the placing of the con-
ductors at the corners of a building, so
that all parts will be equally protected.

‘“ Though rods may be used, rain spouts
will answer the purpose equally well.
The physical laboratory of the Johns
Hopkins University is protected from lightning by
the roof and spouting. You can safely class all
patented lightning rods as being of little value be-
yond conducting rods that any man can put up him-
self, because the simple principle underlying all is that
the lightning will follow the best conductor. The idea
so largely adopted in the erection of lightning rods,
that a small band of glass will prevent the electric cur-
rent from passing to a better adjacent conductor,
seems playful. While it is true that lightning is at-
tracted to an elevated point or angle, when you cast
your eyes over a city like Baltimore and see the large
number of such points and angles, the use of pointed
rods fades into insignificance as compared with the
method of roofing with a good conductor. This was
well illustrated by the incident of lightning striking
the great monument in Washington several years ago.

Fig. 3~ ARRANGEMENT OF THE LAYERS AT END
OF ARMATURE CORE.

The monument is capped with a piece of aluminum,
which has metallic connection with the ground by
means of the ironwork of the interior, but the light-
ning did not strike the top of the cap. It descended
to some copper fixed in the side of the pyramidal top,
some distance fromn the apex, burst a portion of the
stone, and, ruuning along the copper into the interior,
leaped without any metallic connection to the iron
framework and passed to the ground. A framework of
copper rods covering the angles and crossing the sides
of the immense cap was recommended by me at that
time for the future protection of the monument, and
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has probably been constructed. The ground connec-
tion was to be through the internal ironwork spoken
of. Somewhat similar to these methods is that of the
Peabody library. The iron shelving connected with
the metallic roof, and resting on a stone foundation
which might be shattered by a stroke of lightning,
has been connected with the ground by metal con-
ductors, and no danger from lightning is apprehended.

‘ Lightning has no fixed portion of a building to
strike. The stroke may fall at the center of a roof,
and while it runs along the surface of a body, the body
may be broken or crushed by the enormous pressure
brought to bear upon it,in the same manner that an
explosion of dynamite or nitro- glycerine would cause
a fracture. I have some fragments of a church spire
struck by lightning which are bound together in their
former relative positions, but exhibiting all the frae-
tures produced by the concussion. There is a vast
difference between the quantity of electricity and
what is known as electrical pressure. This is illus-
trated in a simple manner by the compression of air.
A small quantity of air can be compressed to the
same degree to obtain as great an expansive force as
a large quantity. The quantity of electricity in a
stroke of lightning is not nearly as much as passes
along almost any electric wire on the street, but the
voltage or electrical pressure of the street wire is rare-
ly 8,000. A volt is the basis on which the pressure is
estimated. The voltage of the lightning stroke is
roughly estimated at 6,000,000,000 volts. In addition
to this appalling difference it may be said that the
current of the wire is constant and continuing, while
the lightning dart is delivered in the one two-hun-
dredth part of a second. Such an astounding force is
capable of doing many strange things.”

In speaking of places of safety during an electrical
storm, Dr. Rowland said that probably as safe a place
as any other would be an iron bedstead, provided the

Sam AN
Fig. 6._THE BRUSH YOKE.

ground connection is perfect, this being in line with
the above theory, that the lightning would follow the
best conductor.
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The Prince Edward Island Tunnel.

The greatest public work the Canadian government
has now in contemplation is the construction of a rail-
road tunnel under the Straits of Northumberland,
connecting the shores of New Brunswick with those of
Prince Ed ward Island. At the request of the Dominion
zovernment Sir Douglas Fox has made a report on the
cost and feasibility of the work, of which the following
is a brief summary :

The greatest depth of water is 96 ft. at high water,
with a rise of tides of 6 ft. at springs and 3 ft. at neaps,
and the speed of the current does not exceed three
knots, with two hours of slack water at each tide.
The distance from shore to shoreis given at about
13,200 yds., or say from shaft
to shaft 13,500 yds., exclusive
of land approaches on either
side, of which about 2,000 ES
yds. would be in the tunnel.
The shores on either coastare
well adapted for railroad ap- e
proaches, varying from 15 to
35 ft. in height above high
watermark, with a mean alti-
tude of 25 ft., the soil being
largely red clay. The higher
land on the Prince Edward
Island shore falls away toward the interior, which
will shorten the approach on that side. It is con-
sidered that about 514 wmiles of railroad, including some
2,000 yards of tunnel, as before mentioned, will be
necessary beyond the shafts toconnect the tunnel with
the respective systems of railroad, which, however, are
of a different gauge, viz., 4 ft. 824 in. in New ,Bruns-
wick and the Dominion generally and 3 ft. 6 in. in
Prince Edward Island.

From the above it will be seen that the length of
tunnel from shaft to shaft would be 7'67 miles, while,

with the connections to the present railroad on each
side, the whole tunneling required would be over 9
miles.

The estimates are as follows :

In the dry portions of the work, a tunnel of brick-
work, in cement, averaging 1 ft. 6 in. in thickness (the
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Fig. 4—THE ENDS OF THE ARMATURE CORE.

bricks being of local manufacture), and where feeders
occur, with cast iron casing 114 in. in thickness, with
6 in. flanges, laid with steel rails weighing 50 Ib.
to the yard, is estimated to cost £66 10s., nearly, per
lineal yard, or say £897,500 from shaft to shaft, or with
the land tunnel and contingencies a total sum of
£1,075,200.

Should it be decided that the tunnel must be of
sufficient dimensions for a railroad of the 4-84 gauge,
and that the railroads of the island shall be altered to
that gauge, a tunnel of 16 ft. in diameter would appear
to just accommodate passenger and freight cars of the
normal Canadian and American type, but not drawing
room and sleeping cars, nor some of the cars running
upon the Intercolonial railroad. This size does not
allow of a very satisfactory permanent way, nor does
it provide proper space for the platelayers. Such a
tunnel constructed in the shale, of brickwork in
cement, 1 ft. 104 in. in thickness, and where feeders
occur with cast iron casing, 15 in. in thickness, with
9 in. flanges, and laid with steel rails weighing 70 lb.
to the lineal yard, is estimmated to cost £122 10s., nearly,
per lineal yard, or say £1,652,500 from shaft to shaft, or
with the land tunnel and contingencies a total sum of
£1,971,800.

Sir Douglas Fox is of opinion that to properly accom-
modate the Canadian and American rolling stock the
tunnel should have !an internal diameter of not less
than 18 ft. Such a tunnel, constructed as specified for
the 16.ft. tunnel, is estimated to cost £140 per lineal
yard, or say £1,890,000 from shaft to shaft, or with land
tunnel and contingencies a total sum of £2,225,500.

It is recommended that, before inviting tenders for
the main work, a shaft placed at Carleton Point, so as
to be afterward available for permanent pumping and
ventilating purposes, should be sunk well into the red
clay shale, which lies above the carboniferous sand-
stone. Borings similar to those taken at the Sarnia
tunnel (viz., from a vessel or platform through 16 in.
wrought iron pipes, so as to insure cores of sufficient
size and undamaged being brought to the surface)
should be made across the straits and down to the
carboniferous bedrock. With this information ob-
tained, much closer tenders may be expected for the
construction of the tunnel.

When the work is resolved upon, immediate steps
should be taken : 1st. Toconnect the existing railroads
with the tunnel work.

2d. To establish brickyards at the nearest available
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Fig. 5-THE ARMATURE WITH PARTS BROKEN AWAY.

site where good clay free from lime is to be found.
The quantity of bricks required will vary from 30 to 60
millions, according to the size of the tunnel.

3d. To erect dwellings, stores, ete., for the staff and
workmen.

4th. To put down the permanent pumps and provide
the necessary plant for temporary purposes.

5th. To install the necessary electric plants and
motors.

6th. Toprovideand fix the compressed air machinery.
—Railroad Gazette.
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Canaigre, a New Tanning DMaterial,

Canaigre, a tanning material which has recently been
introduced, forms the subject of an article by Von W.
Eitner, in Der Gerber. It appears that this product is
the root stock of a polygonaceous plant which grows
extensively on the shores of the Rio Grande, and cov-
ers large plains in Texas and New Mexico. The stem
and branches of the shrub are annual, but the root is
perennial, and in the second and third yvears attains a
thickness of 114 inches; at this stage of its growth it is
richest in tanning material (28 per cent), while in the
fourth year it begins to deteriorate. The fresh roots
contain some 57 per cent of water and have to be dried
before they are exported, so that they appear in the
European markets either split up into slices or as thin
whole roots, of which the tegument is brown and more
or less furrowed. The external layers of the flesh of
the root are red-brown in color, while the interior are
bright yellow. Besides tannin, a considerable quantity
of starch and some other extractive matters are con-
tained in the roots, which can be easily powdered and
rapidly exhausted.

According to the author’s experiments, canaigre ap-
pears to be a valuable tanning agent ; it is said to tan
as quickly as japonica, at the saine time imparting a
fine, pure oraunge color to the goods, not to be imitated
by any other tan stuff. The resulting leather is plump,
but not unduly swelled ; the grain remains soft, and at
the same time tough. This tanning agent is said to be
especially valuable for upper leather, also for saddlery
and fancy leathers, making, in fact, a leather well
adapted for stuffing and finishing ; as a substitute for
sumae, and for mixing with bark (on account of its
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Fig. 7—DETAILS OF THE BRUSH HOLDERS, THE
COMMUTATOR CYLINDER, AND BRUSH HOLD-
ING JIG.

color), it is again very useful.
use when coarsely ground.

The present price of canaigre is £18 per ton, in
Vienna; this will not be prohibitive if the claims of
the author as to its capabilities be substantiated. For
it contains some 22 per cent of easily extracted tanning
stuff, and one ton of canaigre will play the part of
four tons of oak bark and four and a half tons of pine
bark in tanning upper leather.

The cultivation of canaigre is very similar to that of
the potato. The harvest can be taken every two or
three years, and the plant thrives in sandy soils, which
are practically useless for other purposes.

-

It is best adapted for

Trade Schools Useful,

Theeditor of the Builder and Wood Worker believes
in trade schools. It gives a young man, in a few
months, he says, instruction that it would take him
the same number of years to
‘“pick up” haphazard in a
shop, and accompanies this
instruction with a technical
and scientitic teaching of
the whys and wherefores of
his work that the shop seldom
or never furnishes. At the
same time, it enables him to
reach the stage at which he
attains a value as a mecha-
nic that much earlier than if
he went into a shop as a boy.
He can commence with the trade schools in his seven-
teenth or eighteenth year, and would be just as far as
the shop boy .. ~mpleting his trade school course,
with the incalculable advantage, if he has wisely used
his time, of possessing the foundation for an educa-
tion that will ever help him.
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To make tin foil labels adhere to tin collapsible
tubes, use a mixture of the best fish glue and gum
arabic dissolved in water. A little glycerin may be
added to advantage.
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Ruins of the Panama Canal,

A correspondent of Engineering News reports as fol-
iows :

The bulk of our observations were made from the
rear platform of a rapidly moving train; but the facts
were had from Mr. Lefevre, the general agent of the
Pacific Mail Steamship Company, a man who hasspent
years upon the Isthmus and was familiar with every
foot of the way.

The first signs of the artistic work and extravagance
of the French canal builders were met with in coming
into Panama Bay, past the famous Sanitarium of
Toboga. There a city of hospitals has been built, with
bright red-tiled roofs and massive retaining walls peep-
ing out of park-like grounds threaded with walks and
drives for the director-generul and his subordinates. A
costly roadway connects this sanitarium with Panama.
As the latter city is approached, another hospital, or a
mass of hospital buildings, looms in stght, situated on
the high ground back of the town, and built and
adorned even more elaborately than those at Toboga.
By an oversight of the engineers they were planned
and constructed before any arrangement had been
made for carrying the sewage through thecity of Pana-
ma, which lies between the hospitals and the bay.
‘When this titne came, the citizens, who seem to believe
in keeping their own sewage within the city limits,
grew virtuously indignant at the proposition of the
hospital authorities to carry the sewage through the
town ; and they had goodly reason. The tide at Pan-
ama is over 20 feet, and when this goes out it leaves
exposed broad flats of mmud that now ery out to the
high heavens in their foulness.

Almost immediately upon leaving the city on the
Panama Railroad you come in sight of the canal works.
The towers of Belgian and French dredges appearabove
the trees in now detached and partly filled-up chan-
nels that were once sections of the sea level canal. A
little further east, and you come to an almost continu-
ous line of villages for laborers that were never occu-
pied, storehouses, sidings filled literally with miles of
dump cars, locomotives, and other machinery, past
stacks of Decauville railway track and the small iron
dump cars to fit them, and the endless variety of ma-
terial that went to make up the plant of the most ex-
travagantly equipped public work the world ever saw.
Near Tavernilla we saw a line of steam cranes, almost
buried in the jungle, that we have undoubted authority
forsayinghave occupied this same siding for years ; they
werenever used. On another siding we saw about 60
clumsy locomotive boiler steam drilling machines, with
the drill frames rigidly attached alongside the boiler.
These too had been there for years, and had never been
fired up, for the proper reason that they were utterly
worthless for work on the Panama Canal.

All of the machinery in sight was well cared for, and
outwardly looked well enough with black paint and
white-leaded bright work. They had been put in this
condition just previous to the visit of the last French
commission, and it is said that $20,000 per month is now
being spent in keeping them in a presentable shape. Yet
a mechanical engineer, who examined some of this ma-
chinery with a view of possible purchase, informed us
that when he attempted to open the doors to look into
a boiler, these fell off, a thin shell of rust covered with
paint. Inside, the boiler was so scaled with rust that
he thought that a good blow with the fist would bave
punched a hole through the plates almost anywhere.
When Mr. Lefevre was asked why this plant was not
gathered up and shipped out of this moist, iron-des-
troying climate, the reply was that we evidently knew
little of Panama Railway freight rates. The transpor-
tation charges would have eaten up all the profits,
even if the machinery were bought at old-iron prices.

The buildings along the line of the canal number
thousands, though comparatively few seem to have
been occupied. These houses are constructed of wood,
with corrugated iron roofs ; but cheap as some of them
looked otherwise, they were generally propped up on
pillars of stone masonry laid in cement mortar, that
cost more money at times than the building they sup-
ported.

On the line of the canal a large amount of work has
undoubtedly been done, and some of the cuts are deep
and wide and the spoil banks are high. But it is just
as evident that an immmense amount of work yetre-
mains to be done before even a lock canal can be
built.

Partsof the canal once excavated at great cost are
almost completely filled up again, and in other places
the banks have washed in and the channel is obstruct-
ed. Nearer Colon, channels that once admitted vessels
of 14 feet draught 14 or 15 miles inland are so blocked
up in places that a canoe alone could avigate them.
On the eastern or swampy side tr _ appears to be a
quagmire of unknown depth, and it is little wonder
that the deposit from the conveyer pipes of the dredges
forced up the soil in the line of the canal being exca-
vated.
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FoOR a good recipe that will stick muslin to bunting,
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A LIGHT AND SIMPLE FENCE MACHINE,

An easily operated device, patented by Mr. E. S.
Lafferty, by which fence wires are quickly crossed after
the insertion of each picket, the wires being, at the
same time, held under proper tension, is represented in
the accompanying illustration. A movable post has
at its lower end a stirrup, for convenience in holding
the post in proper position, and at the outer edges of
lugs or projections, one above another, at one side of
the post, are eyes, through each of which passes oneof
each set of wires for holding the pickets in position,
the other wire of each set passing through correspond-
ing eyes on levers fulerumed to the lugs. The levers
are adapted to swing transversely across the fixed eyes

LAFFERTY’S MACHINE TO WIRE FENCE PICKETS.

on the lugs of the post, the wires carried by the levers
being thus moved alternately from one side to the
opposite side of the other wires. Each of the levers is
pivotally connected by a link with a bar having a
handle and sliding vertically in keepers on the front
side of the post. A stop limits the downward move-
ment of the bar and the outward swing of the levers,
the inward motion of the latter being limited by the
eyes striking against the edge of the post. To hold the
several sets of wires at a proper tension, they are
passed from the reels through tension devices held on
a board connected by ropes with a post or other fixed
support. The tension device has a fixed lower jaw, on
which presses a movable jaw actuated by a cam ful-
crumed on a stud projecting from the back plate of the
device, a suitable handle being provided for operating
the cam.

Further information relative to this invention may
be obtained of Mr. L. H. Slagle, East Brady, Pa.

A RAILWAY TRAIN TIME REGISTER.

A register which shows positively to the engineer of
an approaching train the exact time at which the pre-
ceding train passed over the track is herewith illustrat-
ed. It has been patented by Messrs. Joshua C. Dick-
over and Walter Scott, of Hot Springs, South Dakota.

DICKOVER & SCOTT’S RAILWAY TIME SIGNAL.

The minute hand arbor of the clock within the station
projects through the back of the clock case, and to it
is attached one end of a spindle which carries at its
opposite end a pinion engaging a spur wheel of a
mechanism for connecting the tine movement with a
spring-actuated dial mechanism at the side of the
track. This mechanism isinadoubleframe exposing op-
posite clock diais, and minute hand arbors in the frame
impart motion to the hour hands through dial wheels
in the usual way. These arbors have crown pinions

boil together 2 parts shellac, 1 part borax, and 16 partsengaged by a spur wheel on an arbor of the connecting

of water. The surface must not be greasy.

mechanism, and one of the crown pinions is engaged
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by a spur wheel on a mainspring arbor to which is at-
tached one end of a clock spring, the other end being
attached to the frame. A stud projects from the spur
wheel of the connecting mechanism, shown in Fig. 2,
and upon its arbor is an angled arm to which is pivot-
ed a right-angled lever, a sleeve mounted on the arbor
being in the path of the longer arm of the lever. Be-
neath this mechanism, on the base of the instrument,
is mounted an electro-magnet, the armature lever of
which is divided into two armns, one of which engages
the sleeve on the arbor while the other engages a
toothed wheel of the dial mechanism, a'retractile spring
attached to the armature lever and to the frame nor-
mally holding the lever away from the magnet. Under
one of the track rails is placed a bow spring carry-
ing a contact point electrically connected through
a battery cell with one terminal of the magnet, and be-
low the movable contact point of the spring is a sta-
tionary contact point electrically connected with the
other terminal of the magnet. On the passing of a
train the spring beneath the track rail is depressed,
bringing the contact points together and closing the
circuit with the magnet, when the latter attracts the
two-armed armature lever, whereby the sleeve is moved
on the arbor of the connecting mechanism and a tooth-
ed wheel of the spring-actuated dial mechanism is re-
leased, whereby the hands on the dials are carried for-
ward to indicate the time shown by the clock at the
moment the contact pointstouch. Whenthetrainhas
passed the circuit is broken, the retractile spring then
withdrawing the armature lever, and the indicat-
ing mechanism remains quiet, but the spur wheel of
the connecting mechanism is constantly carried for-
ward by the clock, the stud on this wheel limiting the
movement of the indicating mechanismn when the lat-
ter is again started by the passing of a following train.

O
&

The Chemistry of the Ocean.

The study of the 685 densities of the water of the
sea made during the expedition of the Challenger,
and the report of 108 series, of which each extended
from the bottom of the ocean to the surface, the discus-
sion of the results of the deep soundings obtained by
Pola in 1890, the various theories relative to the chalk
formations by chemical action, with the necessary in-
tervention of living creatures, and, finally, the differ-
ent observations of oceanic analysis with which M. J.
Thoulet has been occupied for several years past, re-
lative to the existence at the bottom of the ocean of
two belts of water, one in repose, and the other in
motion, are all in aecordance with the following hy-
pothesis :

The surface of the ocean, submitted to climacteric
changes, is in a state of heating and evaporation more
or less intense. The variations which result in the
real density and in the chemical comporition of the
waters, joined to the mechanical action exercised by
the wind, give in the place of horizontal marine cur-
rents those more or less vertical, which cross between
these where they overlie each other, with extreme
quickness and in different directions. These together
constitute oceanic circulation, which is effected almost
entirely in a very shallow belt, about 500 fathoms in
depth. The substances, only slightly soluble, con-
tained in the waters of the seas, and brought to the
ocean by the fresh waters which are far more dissolv-
ent, attain at a certain depth their limit of solubility
and form precipitates. Becoming solid, they descend
vertically, penetrate into the still belt, and at last
reach the soil at the bottom. Surrounded by im-
movable water, they dissolve and increase the propor-
tion of salt contained in the deepest stratum of the
water, and that immediately in contact with the soil.
They then spread, and with extreme slowness, increase
the saline quality of the adjacent waters, and at the
same time extend to the stratum next to the soil
which is not saturated, and consequently continues
to dissolve the new material which arrives without
cessation. Thesubmarine soil is then a kind of center
of chemical activity, fed by fresh material from the
surface, and radiating slowly toward the surface.—
Public Opinion, Revue Scientifique.

—_— e
American Exhibitors at the International Elec-
trical Exhibition at Frankfort-on-the-Main,
Germany,

The United States are represented at the Frankfort
Electrical Exhibition by a number of leading firms.
The Thomson-Houston Company, Lynn, Mass., ex-
hibits its dynamos, electromotors, and mining ma-
chines. The Edison Company, on account of having
transferred its patents to the Berliner Allgemeine
Elektrizitats Cowpany, is not directly represented, but
through the last mmentioned firm. The phonograph is
shown by the Edsion United Phonograph Company, of
New York. The Westinghouse Company exhibits its
well known steam engines, and another type of Ameri-
can engines is shown by the one belonging to the
Thomson-Houston Company, and manufactured by
McIntosh, Seymour & Co., Auburn, N. Y. Instra-
ments are represented by the Weston Electrical Com-
pany, New York, and electrical elevators by the
American Otis Elevator Company, New York.
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Qorrespondence.

Early History of Reissues of Patents,
To the Editor of the Scientific American :

I herewith submit copies of a correspondence on file
in the Department of State, relating to the early his-
tory and practice of granting reissues of patents. The
correspondence has never been published, and involves,
so far as I can ascertain, the first issue ever raised be-
tween the Patent Office and an applicant for the
reissue of a patent. The correspondence can not but
be deemed interesting, if not instructive, as adding an
item to the history of that unique feature of the
American patent systemn—the reissue of patents. A
brief explanation of the circumstances attending the
correspondence will, perhaps, tend to its better under-
standing. The patent law of 1798 provided that upon
application made to the Secretary of State for a patent
for any new and useful invention or improvement
thereof, he should cause a patent to be made out for
the same for a term of fourteen years, but that before
the patent should issue, the patentee should deliver,
to be filed in the Department of State, a description of
his invention. The decisions of the courts were that a
patent was void if the description was defective or in-
sufficient. In 1802, one William Thornton was ap-
pointed to have charge of the matter of issuing patents.
He held that the object of the law, being to promote
the progress of useful arts by rewarding inventors, was
not accomplished when the public refused to correct a
defective or insufficient description, innocently made,
and that if the patent did not secure the invention to
the patentee, by reason of such defect or insufficiency,
it was within the spirit of the law to issue another and
corrected patent therefor, for the unexpired part of the
term of the original patent. This practice of Thorn-
ton’s was first cailed in question in one phase in the
subjoined correspondence ; other phases affecting its
correct administration subsequently formed the sub-
jects of several opinions of the Attorney-General of the
United States. The legality of the practice itself was
not controverted until the notable case of Grant o.
Raymond, U. 8. 8. C., January Term, 1832, and it was
thereby confirmed. On July 3, following, the first
statutory provision was made for reissues of patents.

LeviN H. CAMPBELL, Asst. Exam.,

Washington, D. C., June, 1891. U. 8. Pat. Office.

DEPARTMENT OF STATE.
PATENT OFFICE, Nov. 27, 1817.

8ir: I have received from George Sullivan, Esq., of
Boston, an application for a renewal of your patent,
under a declaration that the former one is deemed by
the Hon. Judge Story insufficiently described in the
specification, and therefore void. If I were to admit
this, it might lead to dangerous consequences, for I
must aver that the specification contains the principles
in a manner sufficiently clear to enable any shoemaker
to make a shoe or boot containing the principle, though
it may perhaps deviate in some particulars from any
specific mode ; but if the principle be not new, then in-
deed the honorable judge is right, and you will be held
to a specific mode of performing what is only an
tmprovement or a variation in the execution. Your
patent therefore will be issued asan improvement on
the mode formerly described.

WiLLiAM THORNTON.
To JOHN BEDFORD,

Philadelphia, Pa.
BosTonN, Dec. 30, 1817.

Dear Sir: By advices from Mr. Bedford, it appears
that the patent he applies for is considered disallow-
able ; because his specification shows an improvement
only, and his patent should be only for this. The fact
is, that at a recent trial for an infringement of Bed-
ford’s former patent for making shoes with metal nails,
it was considered by Judge Story that the specification
thereof described nothing which from the evidence it
appeared was Bedford’s invention. It was too general,
insufficient and therefore void. Now, Bedford applies
for a patent for the thing he did invent, which is
now sufficiently described in the specification I had
the honor to transmit, and the thing described there-
in is, in Judge Story’s opinion, distinctly and legally
different from the invention attempted to be described
in the former specification. Then as his invention has
never been protected by the former patent, that is
entirely void, and his application for a patent on the
specification now presented is therefore to be regarded
as if none had ever before been granted. The Hon.
Mr. Webster, who is of counsel with me in this case, and
I have consulted upon your suggestion ; and having
the opinion of Judge Story with us on the subject, we
feel no hesitancy in taking the risk of a patent in the
form proposed. We think it will be sustained by the
courts, and presume therefore that you will have no
objection to issue it accordingly ; the more especially,
as your suggestion was advisatory and given probably
without full knowledge of all the circumstances, of
which, however, I take myself to blame of not more
fully informing you. GEORGE SULLIVAN.
To WM. THORNTON, Esq.

Mr. Thornton still declining to issue the patent as
requested, an appeal was taken to the Secretary of
State, who directed Mr. Thornton to explain to him
why the reissue was denied.

DEPARTMENT OF STATE.
PATENT OFFICE, Jan. 6, 1818.
8ir : A patent was issued on the 16th day of July, 1806,
to John Bedford, of Philadelphia, in the usual form,
containing the specification of his invention in his own
words. After enjoying the benefit of his patent for
these twelve years past nearly, Judge Story, one of the
supreme judges, acting {in this case as a circuit judge,
pronounces that the specification is not swufficiently
specific, and that there ought to be a new patent issued.
This was made known to me by George Sullivan, of
Boston, counsel of Mr. Bedford. I sent to Mr. Bed-
ford an answer, a copy of which is inclosed (letter,
ante, Nov. 27, 1817), and since received the letter from
Mr. Sullivan, who still urges a patent upon the general
principle, which I must in duty decline to issue upon
this plea: If a patent were really imperfectly issued
by an official irregularity, or for the want of legal
forms, dependent on the office, even then the demand
of a patent would be a doubtful one, provided the
patent had run for some years and the patentee had
obtained the full benefit of the patent till arrested by
a determination against him in law, from a want of
validity in his patent. But it would be proper in this
case to correct the patent, from the time of such legal
arrest, to give validity for the remainder of the term,
which I am even willing to do in this case without a
new treasury fee, though the incorrectness was not the
fault of the office, but of the patentee himnself. But to
give a new patent for the general principle when the
patent has nearly expired, and the patentee till now
has enjoyed the profit thereof, would be to rob the
public of the benefit acquired by the fulfillment of the
engagement virtually entered into by them and the
patentee, which would open a door to unceasing de-
ception and fraud, and would really be a stultitiam
premium. If, therefore, Mr. Bedford wish a patent
upon the general principle of his invention (which,
however, I firmly believe is not his, having been in use
in Ireland for many years, and the army of England
has long been furnished with boots and shoes on this
principle), I will grant it till the expiration of the first
term of fourteen years, without any additional fee, as
a correction of his erroneous specification, though this
is not an official duty, nor could he of right demand
it. Orif he wish a patent for any specific mode, as an
improvement on the general principle, I will grant him
a patent for fourteen years, according to the second
section of the patent law, in the usual forms, and on
his paying the fee, as a mere improvement, but not on
the general principle, unless directed to do so by the
Hon. the Secretary of State, who will please to decide
on this, or submit it to the Hon. the Attorney-Gen-
eral; for it is a case that may hereafter be considered
as a precedent. WILLIAM THORNTON.
To the Hon. JOEN Q. ADAMS,
Secretary of State.
WaAsHINGTON, Feb. 3, 1818,
8ir: In relation to the patent claimed for John Bed-
ford for the full term of fourteen years, I am of opinion,
on the statement of the case as made by Dr. Thornton,
that the claim is not warranted by our law.
WILLIAM WIRT,
To the Hon. J. Q. ADAMS, Attorney-General.
Secretary of State.

WASHINGTON, Aug. 26, 1818.

8ir: I have reconsidered very deliberately the opin-
ion which I had the honor to give you formerly on the
construction of the patent law, and I see no cause to
change it. Dr. Thornton’s answer to Mr. Sullivan is,
I think, a very proper one, and his exposition of the
law a very sound one. If the former defective patent
had been a nullity ab initio, I should concur with Mr.
Sullivan ; but so far from having been a nullity, I
understand, from the facts, that it has completely
protected the invention of the patentee for half the
legal term ; and, having derived this practical benefit
from it, they ought not, I think, to be permitted by a
legal fiction to regard it as a nullity. The power to
issue a patent for a less term than fourteen yvears has,
I also think, been placed on its true ground by Dr.
Thornton—the restriction is on the maximum only,
not on the minimum. WILLIAM WIRT.
To Hon. J. Q. ADAMS,

Secretary of State.

-

Hydraulic Mining in California.

To the Editor of the Scientific American :

In reading several back numbers of your journal,
on my return from an absence of several weeks, I en-
countered an article in the paper of May 16, 1891,
headed ‘* Hydraulic Monitors,” copied from the San
Francisco Chronicle, which is so grossly wrong that I
take it for granted you will gladly correct it, whether
the Chronicle would do it or not. Hence I take the
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liberty of calling your attention to one gross misstate-
ment. The statement I desire you to correct is the
closing paragraph, where it is stated that there was
‘“in use from the Feather, Yuba, Bear, and American
Rivers, Butte Creek, and the two dry creeks, a total of
10,650,505 miner’s inches of water each twenty-four
hours. At an average of 314 cubic yards of gravel to
the inch, there was thus washed away daily 36,600,000
yards of material. This is a low estimate. As an actual
fact much more was carried away. But the amount
stated represents a mass of earth 500 yards long, 386
vards wide, and 200 yards high. With such a tremen-
dous quantity washed away every twenty-four hours,
it can be readily understood that no great length of
time need elapse literally to remove mountains and
cast them into the sea.”

I have no mode of ascertaining who the Munchausen
is who imposed such a statement upon the Chronicle.
But it could only have emanated from some member
of an association known as the Anti-Debris Associa-
tion, as there has emanated before thisstatement,from
that association, others worse if possible.

Now, if the reader of the paragraph referred to will
divide each result by 365, he will come somewhat near
the truth. And when the Munchausen states his
figures ‘‘ as a low estimate,” and that ‘‘as an actual
fact much more was carried away,” he must have
known that he either lied or did not know what he
was writing about.

The actual fact was that from all the numerous
streamson the west slope of the Sierra Nevada Moun-
taing, for a distance of over 400 miles in length by about
120 miles in width, there was used, during the palmy
days of hydraulic mining, not exceeding 10,000,000
miner’s inches per year,which mined out not exceeding
20,000,000 cubic yards per year (not per day), turning
out about $12,000,000 in gold. This gold yield is now
at an end, as nearly all these great mines are closed by
injunction caused by statements similar to the one
herein referred to. Very respectfully,

L. L. ROBINSON,
Prest. Miners’ Association.
Los Medanos, California, July 7, 1891.

Results from an Invention,

Dr. Lardner, writing of the steam engine, said : * To
enumerate its present effects would be to count almost
every comfort and every luxury of life. It hasincreased
the sum of human happiness, not only by calling new
pleasures into existence, but by so cheapening former
enjoyments as to render them attainable by those who
before could never have hoped to share them. The
surface of the land and the face of the waters are tra-
versed with equal facility by its power; and by thus
stimulating and facililating the intercourse of nation
with nation, and the commerce of people with people,
it has knit together remote countries by bonds of amity
not likely to be broken. Streams of knowledge and
information are kept flowing between distant centers
of population, those more advanced diffusing civiliza-
tion and improvement among those that are more
backward. The press itself, to which mankind owes,
in so large a degree, the rapidity of its improvement
in modern times, has had its power and influence
increased in a manifold ratio by its union with the
steam engine. It is thus that literature is cheapened,
and, by being cheapened, diffused ; it is thus that rea-
son has taken the place of force and the pen has super-
seded the sword ; it is thus that war has almost ceased
upon the earth, and that the differences which inevit-
ably arise between people and people are for the most
part adjusted by peaceful negotiation.”

<

A Lost River,

According to the Los Angeles Herald, the Southern
Pacific Railroad Company has lost a river, and in con-
sequence has a bridge whose occupation is gone. The
Whitewater river has flowed from the Sierre Madre
mountains across the sands of the region just this side
of Seven Palms as long as any one can remember.
The station of Whitewater was located where the river
crosses the railway and was supplied with water from
its current. During the last heavy rains the White-
waterrose in its might and devastated the whole coun-
try round about, washing out the hridge and the road-
bed and playing the mischief generally. Soon the
rains and the river stopped simultaneously, and the
river has not been found since. It appeared to be-
come ashamed of itself for doing so much arm, and
has apparently slunk away in disgust and sorrow. It
is entirely gone. At no point doesit crossthe railroad,
as it would have to do were it still in existence in
some new course. The railroad company, in order to
secure water for its station at Whitewater, has been
obliged to build a pipe line away up to the mountains,
at considerable expense. All last summer, during the
hottest, driest weather, the river ran placidly along
—in faect, it has never failed until after its * jag”
of this winter. Now it forms one of the mysteries of
that mysterious region, the Colorado river desert,
and perhaps is flowing by the Pegleg mine, and possi-
bly rippling beside the treasure-laden Spanish galleon
which lies somewhere in that region buried in sand.
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THE UNITED STATES DRILLING SCOW GENERAL NEW-
TON AND THE REMOVAL OF DIAMOND REEF, NEW
YORK HARBOR.

Diamond Reef in the harbor of New York for many
years was known as a dangerous shoal. It was situated
at the mouth of the East River between the lower end
of New York City and Brooklyn. Itslimits were sup-
posed to be known until about two years ago a vessel
came in contact at a depth of nineteen feet with a
rock hitherto unknown to any one. This lay a short
distance to the east of the original shoal. It is by no
means the first instance of such accidental discovery
of rocks in the much traversed waters of this vicinity.
Within the last few years
two other rocks but a few
miles from Diamond Reef
have been discovered by ves-
sels striking them.

Upon the discovery of the
new Diamond Reef obstruec-
tion, it was surveyed and
found to all appearances to
consist of a rock of small area
surrounded by a gravel shoal.
It was supposed that a couple
of months’ blasting would be
required to remove it. On
attacking it, the conditions
were found to be different
than supposed. The apparent
bed of gravel wasonly a thin
deposit overlying a massive
rock formation. It is only
to-day, after twelve months’
blasting, that the work is on
the verge of completion.

The drilling scow used for
executing the work, and
which is illustrated in the
present issue, was built dur-
ing Gen. John Newton’s ad-
ministration for work upon
the reefs of .- harbor. For
over twenty years it has been
at work, and has proved the
most successful machine for
its own class of operations yet
constructed. It is the pro-
perty of the United States
government.

As it is designed to work in
exposed situations where
there may be risk of collision
with passing vessels, the lead-
ing idea in its constructicn of
hull was to make it so strong
that no ordinary impaect
would hurt it. It has a hull,
rectangular in plan, 128 ft.
long and 56 ft. broad. It is
designed to perform two prin-
cipal offices, to drill blast
holes and to hoist the debris
from blasting. The first func-
tion is accomplished by a
dome which is lowered upon
the bottom of the channel.
Through the center of the
hull of the scow an octagonal
well hole thirty-two feet in
diameter is constructed.
Around this are arranged sev-
eral catheads, short beams
carrying grooved sheaves at
their end, over which chain
tackles work. These catheads
are arranged in radial planes,
pointing toward the center of
the well hole. Thedomeisa
portion of a hemisphere. It
is made of boiler plate. The
top is cut off, the truncated
shell having a large central
aperture. This dome is sus-
pended from the catheads by the chain tackles men-
tioned above.

By windlass power it is raised and lowered as desired.
Around its lower rimn are a number of pointed leveling
bars. These are 414 inches square and have a drop of
four feet. They are arranged with self-acting caus, so
that they can be held in any desired position, and
trip lines for the cams are worked from the surface by
lines or chains, if desired. Aroundthe dome, arranged
upon a circle of 23 ft. 6 in. diameter, are a numher of
6 in. tubes. These reach nearly to the bottom plane
of the dome. At the top they carry funnel-shaped
openings of 21 in. diameter. An inner set of similar
tubes is arranged upon a cirele 11 ft. 6 in. in diameter.
Besides this, provision is made for tubes to be set at
any point of the large central opening in the top of
the dome.

In operation the dome is brought over the place to
be attacked. Itislowered by the tackles in a horizon-

tal position Asit nears the bottom the pointed level-
ling legs strike the rock and are pushed up one by one
until all attain a bearing. When all is satisfactory the
legs are clamped fast. Drill bars are now lowered from
the scow and introduced into the tubes best placed for
the work to be done. All this detail is determined by
divers. The drill bars are connected to jars at their

tops and are worked by ropes from drilling engines on
the upper deck of the scow. They accomplish their
work by their own impact, exactly as in drilling an
artesian well, the tubes acting as guides.

In this way holes of any desired size are rapidly
bored. Cartridges charged with dynamite or other

SAND PUMPS IN OPERATION REMOVING SAND AND GRAVEL.

explosive are placed in the holes and exploded by
electrical detonators after the scow has been withdrawn
a sufficient distance. The charges are placed in the
holes by a diver.

The explosion being effected, the derricks seen upon
the scow’s deck are brought into use. Divers are sent
down, who load the rock upon platforms, whence it
is hoisted to the surface and dumped into a scow, to
be removed. Finally the ground has to be definitely
proved free of all dangerous projections. This is done
by the use of a peculiar sounding apparatus worked
from the scow. Two iron bars are dropped from its
rear corners, worked by tackle, so as to be maintained
vertically and so as to be kept at any desired depth. A
third bar is attached to their lower ends so as to be
horizontal. The rods are lowered to the determined
minimum depth, in the case of Diamond Reef 26 ft. at
low water. By paying out and takingin the four an-
chor chains the ground is swept with this sounding
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bar. Itisaccompanied in its progress by divers. If
it strikes any obstacle, the diver signals to the surface.
He examines the locality, and places one or more
charges of explosive, as seems best, to remove the pro-
jections by surface blasting. They are exploded. If
satisfactory, the sounding is continued, and the surface
blasting is repeated wherever needed.

To remove the softer materials that may form part
of the reefs and shoals operated upon, a centrifugal
pump with long suction pipe is provided. Through
this a stream of water mixed with sand and bowlders
is driven, rapidly removing all such matter fromn the
vicinity. Thus the scow really is used in a four-fold
capacity, drilling, hoisting,
sounding, and sand pumping.
The test of its long service of
twenty-one years has gone to
prove its excellent qualities.
Its construction adapts it for
use in varying tides. The
drill connections of rope are
paid out or taken in, as neces-
sary, according to the rise and
fall of the tides. The connec-
tion of dome and scow is only
by chain tackle, so that this
is also independent of hourly
variation in depth of water.
Finally, t h e hemispherical
shape of the dome, acted on
by the horizontal sweep of the
tides, revolves their thrust-in
part into a downward or ra-
dial component that anchors
the dome more firmly in
place.

As work progresses, the po-
sition of the dome is constant-
ly determined by triangula-
tion from the shore.

Within the hull of the scow
is a small machine shop, a
blacksmith’s shop, and air
compressors for the divers,
while a complete electric plant
is installed for lighting its in-
terior. Experiments have
been conducted also with the
light under water in the div-
er’s hands.

The work now in progress
in different parts of the har-
bor of New York is in charge
of Lieut.-Col. G. L. Gillespie,
to whom our thanks are due
for courtesies received in con-
nection with this article.

—————r Gt

Action of Oils on Metals.

A series of tests, lasting
some twelve months, on the
action of various oils on me-
tals in contact with them,
recently carried out, gave the
following results : In the case
of iron, seal oil acted the
least on it, and tallow the
most. Bronze was not at-
tacked at all by colza oil, and
but very slightly by olive oil ;
it was, on the other hand, vi-
gorously eroded by linseed
oil. In the case of lead, the
most deleterious lubricant
was whale oil ; the best, olive
oil. Whale, lard, and sperm
oils were about equally ero-
sive. Zinc seemed to be but
little attacked by mineral lu-
bricant oils; the best oil was
lard, and the worst sperm.
Copper was not attacked by
any of the mineral oils ; sperm
oil had the least and tallow
the most action on it. Generally speaking, mineral
oil attacked the metals under test the least ; and sperm
oil attacked them the most. Inconducting the experi-
ments, the metals were first thoroughly ecleaned in
ether and then dried. They were next carefully
weighed and placed in closed vessels filled with oil,
which were kept for a year at a uniform tewmperature
in summer of 80° Fah. and in winter of about 50° Fah.

JouN P. HAINES, president of the Society for the
Prevention of Cruelty to Animals, recommends to per-
sons who own horses subject to fits of blind staggers to
supply themselves with spirits of ammonia, and when
the animal exhibits evidence of an attack coming onto
saturate a sponge or cloth with the ammonia and ap-
ply it to the horse’s nostrils, and it will have as good
effect as bleeding in the mouth, which is not always
easily accomplished.
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FOSSIL PATENTS.

BY T. GRAHAM GRIBBLE.
The origin of patents was a royal
grant conveying a monopoly. The
word patent or open now exactly

part of the government in guaran-
teeing protection to an inventor,
but it did not originally convey
that idea. Now the inventor dis-
closes all his secret, even to the
most minute detail, go that ‘‘any
one skilled in the art” may be able
to manufacture or operate the same from the model
drawing and specification If he can be proved to
have designedly withheld any essential feature, his
patent is void.

In the first patents, on the other hand, we find no
detailed specification, and for a long while after speci-
fications were made there were no drawings. The in-
ventor was at first protected

expresses the stipulation on thej‘

of divers other places within this our Kingdome of
England hereafter mentioned, and to make such exacte
plotte, mappes, and descripcions thereof as hath not
been hitherto performed by anie.” The royal mind
had been stirred to emulation by the rumor that
amongste forraine nations there are faire curious and
artificiall descriptions, plotte and mappes made and
sett forth of their principall citties and townes of
greatest noat, which beinge exactlie drawne out in
wetall and printed of, are dispersed and sent abroad
into all partes to the greate honor and renowne of those
princes in whose domynions they are, whereas in our
cittie of London,being the chiefe and principall in this
our Kingdome of England, there hath never been made
or taken any true or perfecte description, but false
and meane draughts cutt out in wood and soe dis-
persed abroade to the greate disparagement and dis-
grace of soe famous and worthie a state.”

This “ royall licence and priviledge” granted to
Rathborne power to forcibly restrain any other person

or disobedience in breakinge and contemninge our
comaundment and prerogative royall.”

The royal benefit from this transaction was not in
cash, but in kind. Half the proceeds of the loot upon
the illicit mapmakers was to go to majesty and the
other half to the ‘“ lovinge subiecte.”

Rathborne’s survey is not extant with his name
attached, though in all probability it is represented by
the map in the illustration. The oldest description,
termed a survey, but unaccompanied by a map, is a
large work entitled ‘ The Survey of London, con-
tayning the originall increase, modern estate and
government of that city, methodically set down, be-
gonne first by the paines and industry of Johnston in
the yeare 1598. Afterwards inlarged by the care and
diligence of A. M. in the yeare 1618. And now com-
pletely finished by the study and labour of A. M. H. D.
and others, this present yeare 1633.

It is nothing more than a detailed description or

guide to the ecity. The iabors of Rathborne and
Burgess protected by royal

as fully as now, but was also
able to preserve to a great
extent his secret. The pat-
ents were monopolies be-
stowed upon royal favorites
for a consideration, and some-
times were possessed of
scarcely any original features.

The term letters patent is
more ancient than the patent
system. Letters of nobility
were also granted under let-
ters patent. These open let-
ters were in contradistinction
to “ letires de cachet” or “ let-
tres closes.” Both were roval
mandates, but the latter were
usually given to ambassadors,
generals, governors, and such
like, to convey instructions
for their guidance when ar-
riving at their destination.
Letters patent, on the con-
trary, were capable of being
produced at any time and
exhibited anywhere as royal
authority for the enforcement !
of claims, the protection of 4
rights, and so forth. There
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decree doubtless produced
the first survey of London,
although rough perspectives
of much more ancient date
exist. It is a strange com-
mentary on the schemes of

princes that this first patent

Tnvented
8y
M JAMES PYCHLE
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of King James should be the
means of producing a map by
which 25 years afterward a
revoited parliament should
make fortifications to keep his
son Charles out of London.

These fortifications were
ordered by Actl of Parliament
of 7th March, 1642, and were
very rapidly constructed by
means of a general tax.

Besides paying a lump sum
of sixpenceif their house rent
reached the yearly rental of
five pounds, th~ whole city—
men, wome.: a..d children—
turned out with pick and
shovel to make earthen ram-
parts, and did so in an amaz-
ingly short time.

The second patent granted
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was always in olden time an
element of uncertainty about
‘¢ lettres de cachet” tfrom the
fickleness of princes. Despite
the high honor of receiving
them, there were many cases
on record of the bearers of
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No. 1 Tke Barrel of the Gun

2 The Sett of Chambers Charg'd put on
ready for Firlng

3 The Screw upon which every Sett of
Chambers play off and on

4 aSeu of Chambers ready charged to

be Slip’d on when the first Sett

are pull’d off to be recharyg’d

5 The Crane to rise fall and Turan the

8 The Screw to take out the Crane when
the Gun with the Trepeid is to be
folded up

9 The Trepied whereon it playe

10 The Chain 1o prevent the Trepieds ex-
tending too far out

11 The hooks to fix the Trepied and Unhook
wten the same ia folded up in order
to be carried with the Gun upon a

13 a Charge of Twenty Square Bullets
14 a single Bullet
15 T'he front of the Chambers of a Gun for

a Boa
16 The plate of the Chambers of the Gun
for a Ship shooting Square Bullets
againiml Turks
17 For Round Bullets against Christians
18 a Single Square Chamber

by King James was a protec-
tion of his royal dignity
against caricaturists. It was
granted to his “ well-beloved
servaunt, Nicholas Hillyard,
Gent.,” for the modest ‘‘yeare-
ly rent or some of thirteene
shillings and fower pence of

the secret letters finding out Sn round

on arrival at their destination
that they contained subject
matter of an unexpected na-
ture, such as the curtailment
of their stature at its most
effective extremity. Conse-
quently letters patent were
more popular under despotic
governments. It is a curious
survival of ancient customs
that letters of introduction
are still left open in order
that the bearer may assure
himself of fair play.

Patents themselves origin-
ated in royal perquisites, but
patent law arose out of a par-
liamentary protest to the
abuse of the prerogative.
King James the First was re-
markable for initiating many
things which turned out of

b e

mo James

much greater value than he 4270

had any idea of. He was the

first to grant patents, and he

did it as a kind of very mild

boodle. He carried on the n BREECH-LOADING

first patent bureau to the

mutual satisfaction of his royal self and his ingenious
lieges until the people were so squeezed by it that
they forced a law out of him, declaring all such
patents as were ‘' grevious and inconvenient to the
subject to be void,” with the exception of those
granted for the ‘‘sole working or making of any man-
ner of new manufactures,” and which were not ‘* con-
trary to law or mischievous to the state.” This is
the pith and marrow of patent law.

The first patent of which there is any record bears
date ‘‘the eleaventh daie of March, 1617.” It is grant-
ed by ‘“James, by the grace of God Kinge of Eng-
lande, Scotland, France and Irelande, Defender of the
Faith, ete., to his lovinge subiecte, Aron Rathborne,
gentleman, practicioner in the mathematiques,” and
conveyed to him the exclusive right to make “a
perfecte survaie as well of the said cittie of London as

8 The Curb to Level and fix the Guns
7 The Screw to rise and fall it
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Man's Shoulder
12 The Tubewherein the Pivol of the Crane
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21 The
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MAGAZINE GUN PATENTED BY MR. JAMES

‘*“duringe the terme of twentie and one yeares from
presuminge, attemptinge, or takeinge in hande to
make, grave, carve, describe, imprinte, sett forthe or
counterfeit or sell, utter or dispose of within this our
realme anie other the like mappes, plottes, descripcions,
or bookes or anie of them, other than such as shall be
made, graven, printed, perfected and sett forth by the
saide Aron Rathborne and Roger Burges, their execu-
tors, administrators, deputies or assignees or some of
them ; nor shall make, erecte, sett upp, or frame anie
engines or devises or counterfeicte or vse anie tooles
or instruments for the makeinge, gravinge or imprint-
inge thereof vpon paine of forfeiture of the same, and
further vpon paine of our heavy indignation and dis-
pleasure, and of suche paines, penalties and imprison-
ments as by the lawes or statutes of this realme can or
maie bee inflicted vpon the offendors for their contempt
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lawfull (?) money to be paide
to Vs, our heires and succes-
sors att the Exchequer, at
the Feast of Saint Michael
the Archangell, or within
forty days after.” Whether
the picture of the king, when
padded out dagger-proof to
go hunting, was a production
of Mr. Hillyard’s or one of
those caricatures which the
patent was meant to discour-
age, we are unfortunately un-
able to now ascertain.

The description of the ex-
clusive right to portray the
royal presence, and the pains
and penalties to be visited
upon lawless limners, is ex-
tremely lengthy, verbose and
tedious.

There are no patents by
Cromwell, but during the
Commonwealth the New
England colonists availed
themselves of the temporarily
free institutions to grant pro-
tection to inventors without,
however, extorting ‘“a con-
sideration.” The first American patent is almost
synchronous with the Commonwealth. A much later
but very quaint patent is that of Dame Sybilla
Masters, of Philadelphia, for corn shelling and pre-
serving. She writes in German text, hard to decipher
and very antiquated for that period.

It is granted by King George the 1st, and the official
entry in Roman text is as follows: ‘‘Letters patent to
Thomas Masters, of Pensilvania, Planter, his Exeecrs.,
Amrs. and Assignees, of the sole Vse and Benefit of
‘A new Invention found out by Sybilla, his wife, for
cleaning and curing the Indian Corn growing in the
severall Colonies of America, within England, Wales
and Town of Berwick upon Tweed, and the Colonies
in America.””

The accompanying drawing was enrolled instead of
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PUCKLE IN 1718.

a specification, so that it is difficult to fully do justice
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to the lady’s scheme. Her inscription is as follows :
‘*Phila., the 2nd mo. called August, 1716, Pursuant to
his Majesty’s grant for cleaning, curing and preparing
the indian train [a clerical error for grain] fit for trans-
portation, the which was never before done, these the
draughts of part of the engine I carry on my projec-
tion with the witness my hand and seal.

“ Certio die Novem. Annon, Georg ii.”

The two upper illustrations show the cleaning and
the lower the curing. The top view represents the
sheller, worked by animal power, probably a donkey
(Asinus vulgaris). The gearing and shaft are of wood,
and a reciprocating motion is produced by a series of
detents upon a revolving cylinder something after the
manner of a musical box.

In the middle view the reciprocating motion is also
present, but the motive power is from a stream acting
upon an undershot wheel.

The lower view represents the shelled corn laid out
to bake upon wooden trays.

It is to be feared that Dame Sybilla’s invention did
not attain to as wide a field of application as was
covered by the letters patent. It is more than probable
that the obtuse agriculturist continued to shell corn
sitting on a pine plank with a spade edge to scrape
them off by, in spite of the ‘‘ paines and in-
dustrie ” of the dame.

Another patent of King George’s, two
years later than Mrs. Masters’, is both
amusing and highly suggestive. It is for
the first breech-loading magazine machine
gun, and is 173 years old. The drawing is
self-explanatory, but a few words of com-
ment may be added.

The magazine contained chambers which
were loaded, in the usual manner of the
period, with powder and ball, cartridges not
being then invented. The magazine was
detached from the gun for the purpose of
loading, two or more being supplied with
each gun. The inventor does not seem to
have troubled his head much about the
question of recoil, but, in view of the date,
we must not be too ecritical.

The name alone of ‘‘Defense” is sugges-
tive in the extreme. Did Puckle foresee the
peculiar advantage of his gun to defensive
rather than to aggressive warfare ?

The year 1521 is generally accepted as the
date of the introduction of matchlocks into
regular warfare, when they were used at
the siege of Berwick. Fifty years previously
Edward IV. imported 300 Flemings armed
with hand guns into England, but it was
not until the middle of the 16th century
that the small firearm became the recog-
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antiquated. The highest modern authorities are rais-
ing the question, not of the class of the fortification,
but as to whether to build or not to build. The ma-
chine gun has, however, gone on in its development
until it is the acknowledged arbiter of the fate of
nations.

The religious aspect of ‘“ The Defense” is one of its
quaintest features. Brer. Puckle no doubt intended
his square bullet as a holy terror to the Turk, but
modern science would have told him that he was really
harder on his fellow Christian than on the Moslem.
The round bullet will travel much farther under similar
conditions than the square one. Sentiment no longer
guides the designer of projectiles. First of all, elec-
tricity enables himn to measure the velocity at any
position of the flight by means of metallic screens
which, when placed in an electrical circuit, are succes-
sively pierced by the shot which breaks the circuit and
stops the recorder. The interval of time is measured by
the vibrations of a tuning fork, the fall of metallic rods,
the movements of a pendulum, the rotation of a eylinder
with a smoked surface and otherwise. Col. Noble, of
Woolwich Arsenal, Messrs. Schultz, of Germany, Le
Boulange, of France, and Vignettie, of Italy, have all

produced chronoscopes of more or less efficiency, but
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nized weapon for the foot soldier. The close
of the 16th century also saw the first at-
tempts at a magazine flintlock and a breech-
loading cannon, which we illustrate. They
were crude attempts, and the smooth-bore
muzzle loader remained the only weapon in
regular use until the beginning of the pre-
sent century. It is the extent to which the
inventions were prophetic which makes
them more or less interesting, and among
them all Puckle’s breech-loading machine
gun, with removable magazine, is one of the
most suggestive and entertaining. We are
not aware whether Messrs. Gatling, Nor-
denfelt, Maxim & Co. have'ever dipped their
flag to Mr. Jacobus Puckle, but we offer
them the opportunity by a very brief de-
sceription of the ¢ Defense.”

The old idea of defense for warriors had
‘recently changed when Puckle invented
his weapon, and the defense of fortresses
was on the eve of change. In the time of King James
1. knights still clad themselves in coat of mail,;but the
disadvantages of it were naively stated by that pusil-
lanimous monarch when endeavoring to recommend
it. He said that heavy armor afforded ‘‘a double
protection, preventing the wearer at the same time
from being injured and from injuring others.” This
was true, because, as projectiles were made heavier,
armor was made thicker, until an unhorsed knight
could not possibly regain his feet, but lay like a lob-
ster that could only be got at for killing by breaking
him up with a battle ax. Finally the armor became
so weighty that the horses could not stand it. and it,
was entirely abandoned for the principle of quick
firing and quick maneuvers.

Similarly as regards fortress defense, it is the perfec-
tion of the magazine rifle which has displaced the
massive towers of masonry and wide moats, because it
has rendered the most hastily constructed defenses im-
pregnable when manned by a handful of steady troops.
The ‘‘unprotected zone,” which has always been the
crux of the besieging force, is not now represented by
moats or outworks. It is simply the range of the be-
sieged combatant’s rifle. The martello towers of Eng-
land are all going to decay, even the more modern
fortifications of America’s seaboard are more or less
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IN 1716, FOR CLEANING AND CURING CORN.

some of them actually register to the one-millionth
part of a second. Next comes photography and makes
a picture, not only of the bullet in its flight, but, which
is more important, of the minute cloud of condensed
air created by atmospheric resistance. It is from the
configuration of this cloud that the section of least
resistance is determined and the relative effect of
different methods of rifling. The resistance of the air
to an elongated bullet from a smooth bore always
causes it to travel irregularly, because the air pressure
acts unequally upon ii. Rifling a gun produces a
rotation round the longer axis which steadies the bul-
let just as spinning does a top, and gives rise toits
technical name of ** polar projectile.”

The ferocious intention of inflicting prolonged agony
by the construction of the projectile is much older than
Mr. Puckle. From the poisoned or barbed arrow
head of the savage, or the cruciform arrow head of the
Aztec, to the spreading or chain shot of more modern
times, and so down to the present weapons of whole-
sale slaughter, the transition has been from the essen-
tially cruel desire to produce suffering to the more
humane object of putting an end to an inevitable
struggle as rapidly as possible.

The loyalty and religious zeal displayed by Puckle in
his weapon are quaint in the extreme, but it is even a
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more curious fact to record that one of the greatest
modern designers of heavy artillery, himself a very
devout man, always prays that he may get a sound
casting when a monster gun is under construction.

Will the American of A.D. 2000 look upon the
* Whitehead torpedo” or the ‘‘dynamite gun” and all
other killing tools as objects of as much archaic inter-
est as we now regard the ‘‘Defense” of Brother
Puckle ?
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Electric Welding.

According to Professor Elihu Thomson, it is not the
extra resistance at the break that gives rise to the
heating in electric welding. The imperfect contact
there no doubt hastens the heating at the joint, but a
solid bar placed between the clamps of an electric
welding machine can also be raised to the welding
temperature, and the bar may be upset there. The
real cause of the concentration of the heating between
the clamps is the relatively greater conductivity of
other portions of the welding circuit, which is usually
composed of massive copper conductors kept cool in
the case of large work by the circulation of water. By
keeping the conductors cool in this way their resist-
ance is maintained constant, and there follows an ac-
centuation of heating effect at the joint
where the rise in temperature increases the
resistance. In large works it has been
found that hydraulic power can be advan-
tageously employed both for clamping and
making contact with the pieces to be welded
or worked. In dealing with metals such as
Jead, tin, and zinc, the temperature required
for welding is so low that the metal never
glows, and the progress of the breaking
cannot be watched with the eye. By pro-
perly shaping the ends leaden water pipes
can easily be welded together end to end.
The meeting edges should be thinned so
as to reduce the surface of contact below
the area of the pipe wall. Joints thus made
are very good and sound. Most metals can
be welded without the use of a flux, but for
good work a flux is often desirable.

_— ——ttr—
Electrical and Chemical Energy.

Of the various transmutations of energy,
that of chemical separation into electricity
in motion in the voltaic battery, and of the
latter into the former in the case of decom-
position by a battery, are among the wmost
interesting. In the first case, the sources of
electrical excitement are the points of con-
tact, say the zinc and platinum when we
have electrical separation produced; but
this would not produce a current per se,
for an electric current implies very consider-
able energy and must be fed by something.
The supply is kept up and really produced
by the oxidation and dissolution of the
zine, and the chemical separation of the me-
tallic zinc is transmuted into the energy of
the current. In the second case the energy
of electricity in motion is transmuted into
that of chemical separation when a current
of electricity is made to decompose a com-
pound substance; as, for example, when a
battery is used to decompose water. Heat
apparently disappears during this opera-
tion, but it is given back when the mixed
gases, oxygen and hydrogen, which result
from the decomposition, are exploded in a
eudiometer.

Recently this interesting subject has been
placed under investigation by E. Levay ; he
gpecially gave his attention to the study of
the relation between electrical and chemi-
cal energy in galvanic cells, and the object of his ex-
periments was to determine for certain of these cells
the heat generated chemically and the heat equivalent
of the current, so that he might be able to obtain an
exact measure of the difference between the two.

The heat evolved in the cell was determined ecalori-
metrically, and that of the circuit in like manner by
means of a silver voltameter placed within the calori-
meter along with the cell.

Two cells were examined, namely, the Daniell and
the De la Rue, and three calorimetric determinations
were made with each cell.

In the case of the Daniell cell, the heat equivalent of
the current appears to be greater than that which is
generated chemically, so that the net result isthat the
cell works with an absorption of heat.

The reverse is true in the case of the De la Rue cell ;
but in this case Levay observed that the relative
amount of electrical energy increases with the concen-
tration of the solution in the cell.

The results show a close agreement with those ob-
tained formerly by Jahn. The original paperappeared
in the Ann. Chem. Phys. [2], xlvii. 103.

————,t e e—— — -

Fisn will drown if the action of their gills is dis-

turbed or interfered with.
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Obeah Poisons and Poisoners.
BY EUGENE MURRAY AARON, PH.D.

In a recent lecture before the London Institute, re-
ported in the SCIENTIFIC AMERICAN of May 30, 1891,
Dr. Tidy, in his attractive way, discusses the subject
of poisons, and ends by claiming that science has done
and is continuing to do much to check those forms of
crude poisoning so prevalent a few decades ago. There
is probably no locality where Anglo-Saxon civilization
is now waging so active a warfare in this direction as
in the British West Indies. There the colonial govern-
ments are brought face to face with the Obeahman,
whose skill with native poisonsis supplemented by a
certain rude acquaintance with the pharmacopmia, and
whose sway over his debased followers is practically
absolute.

In Jamaica, the largest of these colonies, the greater
extent of the interior affords ampler refuge for these
impostors, who naturally desire to secrete themselves
far from the ken of the police inspection. To offset
this immunity from detection the officers of the law are
necessarily more constant in their vigilance, and the
good offices of an ‘‘island chemist” and his assist-
ants are constantly before the public. The very pres-
ence of such an official, whose main duty it is to aid in
the conviction of suspected poisoners, cannot fail of
having a deterrent effect on those who have recourse to
the poison cup and the envenomed poniard. Mr. John
J. Bowrey, F.C.S., who has filled the position of chem-
ist in chief for over twenty years, has made a special
study of the ways of Obeah and the Obiman, and to
him the science of toxizology is indebted for important
discoveries.

Obeah, the worship and propitiation of the eternal
snake as an emblem of evil, long ago degenerated into
a series of obscene orgies among its West Indian fol-
lowers. The original office of the priest of this super-
stition was the simnple protection of his followers from
evil. It afterward came to include the perpetration of
secret crimmes against the property and lives of their
enemies. The poisoning of impiements of warfare
seems to have been the first step in this direction, as
Dr. Tidy has pointed out. Following this came the
poisoning of streams nsed by hostile tribes. From
these collective forms of savagery it was an easy step
to the use of poisons in individual cases. The earlier
expedients probably are still in vogue in the tribal war-
fare of Africa, but in the West Indies the skill of the
Obiman is only invoked to enable a follower to wreak
his vengeance on the flocks, the family, or the person
of a hated rival or secret foe. The Obiman is an ac-
knowledged adept in the use of poisons, and while his
skill may awaken suspicion, it too frequently defies
detection, even with the aid of accurate chemical
analysis.

The Spanish and French West Indies afford a greater
proportionate number of cases of these crimes among
the negroes. In Haiti, especially, the practice un-
doubtedly reaches its highest development and is prac-
ticed with the greatest impunity. But as these coun-
tries do not employ official toxicologists to aid in the
identification of such cases, we must still look to the
British West Indies, and especially to Jamaica, for the
best opportunities to study Obeah poisons and poison-
ers. This fact is well illustrated by the criminal sta-
tistics of the past decade.- While in Barbadoes the con-
victions were about 5 per cent of the inhabitants, and
in Trinidad over 6 per cent, they were only 1'65 per
cent in Jamaica. On the other hand, the convictions
ought to have borne a larger proportion in the last
named island, because it is well known that the two
former are under much better control of their white
rulers. During the same period the arrests made for
all erimes in Jamaica numbered 179,663, and the fail-
ures to establish a case 85,622, or over 47 per cent of the
whole. It is well known that a very considerable num-
ber of these cases originate in Obeah practices, and
that many of them have to do with actual or attempted
poisoning.

Another feature in the government of Jamaica which
does much to foster Obeah pharmacy is the misman-
agement, as it appears to be to the disinterested on-
looker, of what is termed the Island Medical Depart-
ment. With eight heads of departments, drawing fat
salaries, and a force of forty-one district medical offi-
cers, with a good salary guaranteed in each case, the
patronage of the department has become of great
value. Without going into particulars which would
not interest the reader, it suffices to say that the
result is to bring into great demand the services of
“bush doctors,” as those uneducated charlatans are
called who brew simples from the wild herbs at hand.
This is not to be wondered at when we find that there
is but one educated physician to every 12,300 of inhabi-
tants, by far the greatest proportion of whom are
spread over stretches of wilderness, and what wonder
that ‘ bush physic ” is all that these ignorant, neglect-
ed negroes ever receive ?

In one parish, in which Obeah has a larger following
than in any other, with a total population of over
35,000, only 4,500 of whom canread and write, scattered
over an area of 280 square miles, there are but two
medical officers and no non-official regularly qualified

practitioners. Many in that parish live fifteen and
more miles from a doctor and ten miles from the near-
est drug shop, but in every little community may be
found the bush doctor, usually also a priest of Obeah,
who is coining money from his dupes.

Of over 14,000 deaths reported for the last fiscal vear
(an average of over 180 to each practitioner) in less than
one-half is the cause of death known. Five days are
allowed after burial before the death need be reported
to the local register’s office, but it is notorious that
many deaths occur of which no report is ever made.

With these facts before us it is hardly necessary to
go back, as Dr. Tidy does, to ‘ancient times” to find
witcheraft ‘“ bound up with the practice of medicine
and poisoning.” 1t is quite safeto venture the opinion
that some form of witchcraft requiring the use of
poisons is called for as often as the more legitimate
branch of bush pharmacy. The unlicensed black dis-
penser of medicines is too often a sorcerer and a
poisoner, the latter perhaps through ignorance oftener
than through intention.

Nature in the tropics lends herself readily to the uses
of the poisoner. On every hand abound vegetable pro-
ducts from which the deadliest poisons may be extract-
ed by easy processes. Lobelia, nux vomica, belladonna,
prussic and oxalic acids, urichitine, manchioneal, and
many other less well-known substances are all abund-
ant. In the animal kingdom the potency of putrid
blood, the venom of tarantulas, scorpions, centipedes,
and more rarely serpents, are well understood.
Although no poisonous snakes are now found in
Jamaica, their venom is sometimes procured from else-
where. Pere Labat is of the opinion that it is serpent
venom which renders the scratch of the finger nail so
deadly. But other poisons are employed in this way.
A case of this kind came to my personal knowledge.
The victim, on shaking hands with a supposed friend
afterward found to be a rival, was slightly scratched
by a sharply pointed finger nail. Death ensued within
a few hours, and it was proved that the poison em-
ployed was of vegetable origin.

Cases in which a scorpion has been found to have
been boiled in coffee or other beverages are not infre-
quent. Yet scorpions are so commonly found secret-
ing themselves in household utensils that death from
this cause is seldom attributed to anything but acci-
dent. Among the many forms of animal putridity em-
ployed by poisoners none i8 more highly prized than
that taken from the intestines of the gecko lizard.
This creature, stufed, is a rare charm ; its saliva forms
an ingredient in many love potions, and its claws, worn
on a string next to the skin, are reputed to ward off
leprosy, syphilis, and other like ills.

Among the vegetable poisons a dilute prussic acid is
obtained from the kernel of the rose apple, oxalic acid
from various species of Ozalis; and the manchioneal
poison, crudely distilled from the tree of that name, is
one of the most deadly, both as a stomach and blood
poison. Nux vomica and belladonna are well known to
the Obeah pharmacists, and they are also familar with
antidotes to these and other rapid poisons.

Urichitine, a potent toxic agent, extracted from the
very common yellow Savannah weed, Lobelia, was re-
cently discovered by Mr. Bowrey, and by him made
known to science through the medium of the Royal
Chemical Society of England. Yet there is reason to
believe that this poison has long been employed by
the Obimen. Forsome years the students of this sci-
ence have been convinced that the Obiman was in
possession of some cumulative poison whereby the
death of a victim could be so timed as to take place
after.any stated interval—a poison the administration
of which practically defied detection. In urichitine
such a poison has at last been found. Mr. Bowrey’s
experiments therewith have been most thorough. A
cat given but one one-thousandth of a grain per day
regularly for six weeks, at the end of that time sud-
denly died in the most violent manner. The chances of
detecting such an infinitesimnal dose either by taste or
sight are ni¢l; the opportunities for the administration
of such a dose in coffee, cocoa, or soup are legion. The
chances that the chemist has for bringing the users of
such a subtile poison to justice are almost too slight to
be worthy of consideration. Its very action is described
as least likely to awaken suspicion.

A typical case, one that will be at once recognized as
typical by all West Indians, may be related in conclu-
sion. A mistress discovered that her well favored
quadroon waitress was exerting an undue influence
over the eldest heir to the paternal acres, and reproved
her therefor. Reproof not sufficing, a case of flagrante
delictu was punished by a whipping with a strap—un-
fortunately not applied to the youth but to the plump
shoulders of the girl. The punishment was taken in
grim silence, and atits termination some threat, indis-
tinctly heard by others, was made in which ** Obiinan »
and “ work de Obeah” were phrases. The next morn-
ing the mistress and her daughter, who took breakfast
alone together, were seized with convulsions, and be-
fore medical aid could arrive were dead. Here was
quite enough of the circumstantial to warrant the
arrest of the girl ; but further than that the case never
went. No very definite results came from the chemi-
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cal analyses, no one knew of the girl having visited an
Obiman or having held communication with any one
between the time of her punishment and the death of
her mistress, and no poison was to be found in the
house. Finally the suspected servant had to be set
free, and on every hand she washailed by her ignorant
fellow servants as possessed with great powers, and her
‘* cuss-cuss ” (imprecations) were sought by all who had
vengeance to wreak. Thus she abruptly graduated
from the regions of servantdom to the higher realms of
Obi priestess. How had she won her triumph ? What
‘“bush’” had been brought in to her aid ? Even the keen
insight of a Bowrey or the wide knowledge of a Tidy
would fail to unravel her secret. The West Indies af-
ford scores of such mysteries every year.

A Static Electro-motor,

The static electric machine usually consists of one or
more glass disks, by rotation of which an electric cur-
rent of small quantity but great intensity is produced.
The form of machine of which Mr. James Wimshurst,
of England, is the author is one of the latest and best
of the static or influence machines. It was last illus-
trated in the SCIENTIFIC AMERICAN of June 20, 1891.

Mr. Wimshurst has lately produced a new static
electro-motor, which he exhibited a few days ago at
the evening soirée of the Royal Society, London. It
is said to be the first motor ever operated by static
electricity.

This motor is simplicity itself ; it consists of a glass
disk. mounted on a vertical spindle, and carrying on
one face a number of tinfoil sectors. The upper face
of the disk is touched at two places by brushes con-
nected by wires to the poles of the influence machine,
while at right angles to the diameter joining these
brushes there are two other brushes connected by
an equalizing rod. Below the rotating disk is a
stationary one, having upon it two sectors of tinfoil
extending about 90°. These sectors are also in com-
munication with the poles of the influence machine.
As soon as the latter is put in motion, the glass disk
begins to rotate and rapidly attains a very consider-
able speed, turning with an amonnt of force which is
quite remarkable. A similar effect is produced, but to
a less extent, by presenting the knob of a Leyden jar
to one pole of the motor. We believe that this is the
first motor that has ever been constructed to be ope-
rated by static electricity, and it attracted a very large
amount of attention. Mr. Wimshurst also showed
some very pretty effects with Leyden jars. In these
the outer coating of tinfoil only extended about an
inch from the bottom, while the inside of the jar was
blackened. At each sparking the outer surface was
covered with mimiec streaks of lightning, which showed
exceedingly distinct on the dark background.
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The Japanese Fan,

One of the necessities of life in Japan consists of the
fan, of whieh there are two kinds, the folding and the
non-folding fan. Paper enters largely into their com-
position. Bamboo forms a material very handy for the
framework of the cheaper kinds. The paper is either
decorated with paintings in all the different styles of
Japanese art or else brightly colored and sprinkled
over with silver and gold leaves. These fans are manu-
factured of all possible qualities and prices, the richest
and largest being used for ceremonial dances, where
they form accessories of great importance.

The place most noted for its production in fans is
Nagoya, and superior ones are made at Kiyoto, while
the inferior descriptions come from Fushimi and Tokio.
Several millions of fans are exported annually from
Japan to America and Europe.

The fan is an inseparable part of the Japanese dress.
A native is rarely without a fan. It is hisshelter from
the sun, his notebook, and his plaything. The varie-
ties of these paper fans would form a curious collection
in respect to form as well as quality. The highest
priced fan that was used in the days of seclusion from
the outer world was not more than 5 yen, or 15s. ; but
now they have been made to order for foreigners as
dear as £2 to £3. The general prices of ordinary fans
range from 2s. to guineas per 100. There are many
curious uses for fans in Japan. 'The umpire at wrest-
ling and fencing matches uses a heavy one, shaped like
a huge butterfly, the handle being the body, and ren-
dered immposing by heavy cords of silk. The various
motions of the fan constitute a language, which the
wrestlers fully understand and appreciate. Formerly,
in time of war, the Japanese commander used a large
fan, having a frame of iron covered with thick paper.
In case of danger it could be shut, and a blow from its
iron bones was no light affair. One notable variety of
fan is made of waterproof paper, which can be dipped
in water, and creates great coolness by evaporation,
without wetting the clothes. The flat fan made of
rough paper is often used as a grain winnow, to blow
the charcoal fires and as a dust pan. The Japanese
gentleman of the old school, who never wears a hat,
uses his fan to shield his eyes from the sun. His head,
bare {from childhood, hardly needs shade, and when it
does ..e spreads an umbrella, and with his fan he di-
rects his servants and saves talking.—Paper Mill.
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RECENTLY PATENTED INVENTIONS.
Railway Appliances.

LocoMOTIVE SAND Box. — John Me-
Donald, Tokio, Japan. A steam chest made preferably
in the form of a hollow disk is, by this invention, ar-
ranged on the under side of thesand recepiacle, a pipe
passing through the steam chest connecting at its lower
end with the sand pipe leading to the rails. while a
valve slides on the top of the steam chest to establish
communication between the sand box and the pipe, an
ngitator secured on the valve extending into the sand
receptacle. The construction is simple and durable,
and the arrangement is such as to perfectly dry the
sand, preventing its caking and insuring a continuous
flow, at the same time permitting of placing the sand
receptacle below or at the side of the boiler, instead of
on top, a8 is now done.

TRAIN ORDER HOLDER.—Clarence E.
Biddison, Goodland, Kansas. This is an improvement
on a former patented invention of the same inventor,
whereby the holder is rendered more eimple and dur-
able, and providing for them orc expeditious and conve-
nient inserting of the order and holding it in place, the
device also displaying train orders or notices of any
description. Combined with a receiving frame, from
side to side of which a pintle extends, is a door frame
holding a glass pane and having outward projecting
loops sliding and turning on the pintle, around which
are coiled springs bearing on the receiving and door
frames, the door being normally held closed by the
springg, whichare compressed when the door is lifted
up.

Mechanical Appliances.

TUuBE SEAMING MACHINE.—Albert D.
Prentice, New York City. This is a device for forming
a secure double-folded locked seam on the adjacent
edges of a blank of sheet metal as it is being formed
into a cylindrical or other shaped tube. It consists of
a composite die having a base piece on which is a
converging channel die to commence the bending, a
contracting die in which is a tongue shaping and flang-
ing the tube, two flanging dies and a finishing die, all
arranged to receive the blank consecutively, while a
mandrel is longitudinally extended through the several
dies.

PumMp. — Joseph Darling, Karns City,
Pa. This pump isintended especially for use in deep
wells, whether oil or water. Connection is provided
«vith a trap valve at the bottom of the well, whereby the
valve may be positively opened when the standing
valve of the pump is inserted, being held open so long
as such valve support remains in operative position,
and closed on the removal of the standing valve. As
such insertion and removal of the standing valve only
occurs in some instances at intervals of about thirty
days, there is practically no wear on the trap valve,
which, when once inserted, will wear & long time with-
out needing repairs.

SUuCKERROD LIFTER.—Lewis Vaughan,
Summit City, Pa. The block or base plate of this
device has aseat for the rod, a slot leading thereto,
while a hanger is pivoted to the plate, and a latch
having its shaft portion journaled to the base plate has
a crank arm at its front end extending across the slot,
a handle extending from a crank arm at its opposite
end, whereby the latch may be released by the hand
grasping the hanger. The device is especially intended
for lifting the sucker rods of deep wells, and 1n prac-
tice two of the implements are used, one being engaged
with the head of one sucker rod section, and the whole
being lifted by suitable hoisting devices, to bring the
head of the next lower section above the well tube,
when the next lifter is applied.

PLIERS.— Walter J. Monteith, Albany,
Oregon. This tool is composed of pivoted jaw levers
having ehanks curved inwardly in opposite directions
and pivoted lever handles whose shorter arms are
curved outwardly and oppositely and pivoted to the
shanks of the jaw levers, the implement working on
the principle of a toggle lever, the power becoming
greater and the grip of the jaws more powerful as the
jaws are brought together.

BEVEL. — Peter J. Mabye, Brooklyn,
N.Y. This is a simple and inexpensive tool that may
be used either as a square or a bevel. It has a bifur-
cated handle, with a transverse screw provided with a
thumb nat at its outer end, and a segmental groove
concentric with the screw, while a blade in the handle
has a projection to enter the groove, the screw pasging
through a small aperture to permit the blade to swing,
but prevent longitudinal movement, it being clamped
in the desired position for a square or bevel by the
screw and nut.

Agricultural,

PLANTER. —William W. Jones,
Granada, Col. An auxiliary beam is pivoted at one end
to the plow beam and has at its other end a drive
wheel, the auxiliary beam carrying a seed box in which
is a spring-pressed slide, there being a flexible connec-
tion between the slide and the axle of the drive wheel.
The implement is designed to be simple, durable and
inexpensive in construction, and adapted for quick and
easy attachment to the beam of a double or a single
plow, the construction of the seed box being such that
any kind of seed may be dropped therefrom without
portions of the seed adhering to the drop slide.

PLANTER. —John A. Handeland,
Palouse City, Washington. Combined with a main
frame having an axle on which revolves a supporting
wheel journaled in its forward end,is an auxiliary
frame pivoted in the main frame and carrying a seed-
dropping mechanism. The implement is designed to
be especially adapted for garden use, and is so con-
structed that it may be utilized for planting seed or for
cultivating young plants, and when the planting me-
chanism is removed, the implement may be used as a
wheelbarrow.

Miscellaneous,

ARTIFICIAL STONE.—Walter Niif, New
York City. This invention relates to what are known

as ** doublets,’ composed partly of strass or other arti-
ficial material and partly of genuine stone, the design
being to minimize the color effects of the genuine stone
and better preserve the color of theartificial body, while
protecting it. Garnet is most largely employed for the
facing, as it readily fuses with the artificial stones, and
by this invention the genuine facing is made to cover
the stone above the girdle, the major part of the cover-
ing being of uniform thickness and corresponding with
the contour of the artificial body above the girdle.

ILLUMINATING TILE. — Charles W.
Mark, New York City. Two patents have been
granted this inventor for improvements in vault lights
such as are used in sidewalks, roofs, etc., the inventions
providing lenses for the tile which will not become
easily obscured by dirt, which will be capable of dif-
fusing a great amount of light, and by means of which
the light may be thrown to one side as well as imme-
diately beneath the lens. The lenses are sécured in a
frame in any of the common ways, and, according to
one patent, a bull's eye is produced centrally on the
under portion of the leng, while depending lips or lues
with inclined inner sides and vertical outer sides are ar-
ranged at right angles to the bull’s eye, the lugs being
cut away at the corners to provide for a greater diffu-
sion of light. According to the other patent the lugs
are of dissimilar lengths, and depend from a flat under
surface, the lugs being arranged in rows according to
the direction in which the light is to be reflected.

HAND STaAMP TYPE HoLDER.—Taylor
S. Buck, Brooklyn, N. Y. This holder 18 designed
principally for India rubber type of a flat form with edge
flanges, the holder consisting of a casing of tin or other
suitable material open at the bottom and having side
edge flanges. Within the casing is a spring-pressed
follower to which the handle is centrally attached, the
spring clamping the follower on the flanges of the type.
The follower is readily moved back with one hand, for
putting in or removing type from the holder, leaving
the other hand free to handle the type.

SPIRIT LEVEL. — Reginald Forwood,
New York City. This level consists of a four-armed
casing having a cruciform slot, a four-armed or cruci-
form spirit 2lass being held in the casing, and having
rounded corners at the points of intersection of the
arms. True level indicators are provided above the
center of the glass, the indicator consisting of wires or
threads extending across the center of the opening of
the casing, or the indicator may be formed of marks or
lines made directly upon the center of the spirit glass.
This device i8 designed to indicate the true level in
every direction of a camera box or other object to
which it may be applied.

BANJOo.—Frederick Gretsch, Brooklyn,
N. Y. Thisinvention provides a means whereby the
brackets usually employed on a banjo head may be dis-
pensed with and the neck may he recured to the head in
such a manner as not to weaken but to strengthen the
head, with the object of lessening the cost and improv-
ing the quality of the tone. A sounding plate with
a central opening constitutes the bottom of the head, to
the under surface of which the neck is secured, while
4 clamping band encircles the body band, resting on
the sounding plate, the clips engaging the clamping
band being passed through the soundingplate and being
provided with adjusting or locking devices.

BERTH SAFE.—John A. Brittain, New
York City. Thisis a safe or locker especially adapted
for use in connection with sleeping car berths or steamer
or ship berths, and is adapted to be quickly and con-
veniently attached in any desirable position to virtually
constitute a portion of the berth. The casing is pre-
ferably cylindrical, and a drawer properly partitioned
to receive money, valuables, etc., is held to slide in it,
a stop device limiting longitudinal movement, while
guides prevent transverse movement, while means are
provided for securely lockirg the drawer in the casing.

SwEAT PAp.—Harry Ryburn, Bloom-
ington, 1ll. This is a combined sweat and collar pad,
which may be a stuffed cushion pad, or made of felt or
other suitable material, but having at its center,or
portion which rests on top of the neck, an opening,
leaving narrow side strips connecting the pad sections
on opposite sides. The opening is of a size to fit over
anordihary sore, allowing the ready application of a
medicament, and is closed by flaps extending from op-
posite sides, the flaps being made tapering and held to
close the opening by means of strings.

Door LATCH. — Ambrose H. Apple-
gate, Phillipsburg, N. J. Combined with a casing pro-
vided with studs is a reversible frame engaged by the
studs, a reversible latch having trunnions fulcrumed in
the reversible frame, and a bar pivotally connected
with the latch and actuated from the knob spindle.
The device is eimple and durable, and permits of an
easy closing of the door, while it can be used on right
and left hand doors without turning the lock upside
down.

FENCE. -— George P. Ruhle, Swengel,
Pa. Thisfence is composed of a series of independ-
ent panels, constructed in the form of trestles, each
separately anchored. Each panel is composed of three
pairs of crossed posts having a rider rail in the top
crotches and a lower crotch rail, both secured to the
posts, two rails being secured to the posts near the
ground parallel with the lower crotch rail, diagonal
braces and bare poles being provided, while an anckot
stake driven into the ground is connected by a detacha
able wire link with the lower crotch rail.

WORK HORSE DRIVER. — Oscar M,
Bryan, Wilson County, near Chanute, Kansas. A
spring-pressed crank rod having its outer end bent at &
right angle is provided with a cross bar carrying prods,
a sliding rod mounted in a support being connected
with the crank of the crank rod, a lever mechanism
being provided for moving the sliding rod, forming &
device applicable to all kinds of horse powers on which
work horses are used. By its means the horses may be
urged without a special driver, and the device may be
adjusted so that, as applied to a pair of horses, 1f one
horse is slow or lazy and the other quick and irritable,
the slow horse may be urged without exciting the
other.

CHIMNEY CONSTRUCTION. — Adolph
Boettcher, South Stillwater, Minn. Aninner tubular
plate is adapted to fixedly encircle a chimney and has
an annular outwardly and downwardly extending
flange in combination with an outer tubular roof plate
disconnected therefrom and extending under the flange,
80 that when the plates are secured in place the inner
plate may move downward on the settling of a chimney
without affecting the outer or roof plate. These at-
tachments are designed to protect the adjacent wood-
work, and permit the chimney to settle without break-
ing or cracking, thus maintaining it in a fireproof con-
dition.

PNEUMATIC TIRE.—William R. Foster,
London, England. This invention relates to tires of
bicycles, etc., in which air is forced 1nto the hollow
rubber tire, under sufficient pressure to form a cushion
that is more or less elastic, the invention providing
therefor a novel form of valve to effectually close the
orifice at which the air is forced in, in combination with
a circumferential re-enforcing or constricting elastic
band, the valve being such as to admit of being
slightly operied to relieve the internal pressure, to suit
the requirements or fancy of the rider, should the in-
flation be deemed excessive.

THILL COoUPLING. — John Cook, No.
1008 South Clinton Avenue, Trenton, N. J. The coup-
ling piece provided by this invention coneists of a plate
having a rib at one end and a projecting flange at the
other, the coupling bolt extending from the flange
parallel with the axle and terminating in a laterally
projecting lug. The thills have transverse holes in the
ends to fit the coupling plates, the holes having recesses
in one side to fit the lugs of the bolts, which are en-
gaged by cams on the thills. The coupling is designed
to be strong, durable and inexpensive, and easily at-
tached or removed, while it also prevents the thills
from rattling, and may be 8o used as to hold the
thills in elevated pesition when the vehicle to which it
is applied is to be stored.

RoAD CART — States D. Palmer,
Marshalltown, Iowa. A pair of bare connected at their
rear ends to the axle and at their front ends to the body
of a vehicle have at an intermediate point a spring con-
nection with the shafts, made adjustable along the
length of the bars. A plate attached to the vehicle
body has a long bearing, and a bolt or rod extends
through the plate and also through the ends of the bars,
elastic washers or cushions being arranged about the
bolt on each side of the bars. The improvement is
more especially designed to relieve the body of a two-
wheeled cart from horse motion, but may also be ap-
plied on four-wheeled vehicles.

ToNgUE SUPPORT. —Thomas C.
Churchman, Sacramento, Cal. A rod, the ends of
which are secured to the hounds, is located above the
pivot pin of the tongue, while a spring rod is hent upon
itself to form two coils extending around the pivot pin
of the tongue and the rod above the pivot, an upwardly
inclined forward U-shaped member of the springrod
engaging with the lower face of the tongue while a
forked rear member engages with the lower face of the
axle. Thedevice may be applied to any vehicle, and is
designed to cushion the tongue, rendering its move-
ment easy to the horses when the vehicle is passing
over rough ground, while also practically relieving them
of the direct weight of the tongue.

MoviNg LIVE SToCK FROM BARNS.—
Wiiliam Jones, Osceola, Neb, This invention provides
an apparatus designed to facilitate the removay of live
stock, especially horseg, from barns, in case of fire or
other emergency. The improvement consists mainly in
hinging the stall partitions at their rear ends, so that
their front ends can move laterally, latch devices being
provided to hold them in normal position, while a chain
or wire rope or cable is supported to move longitud-
inally in guides, the chain having rings or loops to
which the horses are secured and being also connected
with the latches of the stall partitions. At the ends of
the barn are locks to prevent the endwise movement of
the chain until it is designedly released, when it may
be drawn upon to lead the string of horses out of the
barn.

TEACHING ADDITION. —Arthur L.
Gillis, Mount Pleasant, Iowa. This invention provides
acasing with upper and lower shutters and vertically
adjustable strips, with numbers of greater value alter-
nated by numbers of less value for exposure through
openings, to facilitate the work of an instructor in
teaching mathematics. The device is designed to af-
ford answers to every combination of numbers, the an-
swers to be concealed from the pupils by a transverse
slide until after the work is done, when, to test their
correctness, the slide is moved and the answer exposed
to view. The device saves the annoyance and unhealth-
fulness attending the use of chalk, and is calculated to
interest and command the attention of young learners.

Note.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

PATENTS!

MESSRS. MUNN & CO., in connection with the ubli-
cation of the SCIENTIFIC AMERICAN, continue o ex-
arnine improvements, and to act as Solicitors of Pateuts
for Inventors.
- In this line of business they have had forty-one years’
experience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the
groaccutlou of Applications for Patents in the United

tates, Canada.and koreign Countries. Messrs. Munn &
Co. also attend tothe 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 promptness, on very
reasonable terms.

A pamphlet sent free of charge, on application, con-
talning full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Pateuts, rE)peaha, Reissues, Infringements, As-
:uzmmzmts. Rejected Cases. Hints on the Sale of Pa-

ents,

We also send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
patentsin all the principal countries of the world.

MUNN «s Solicitors ot Patents,
361 Broadway, New York.
ANCH OFFICES.—No. 622 and 624 F_Street, Pa-
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cific Building, near 7th Street, Washington, D. C.
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The charge for Insertion under this head is One Dollar a line
Jfor each insertion ; about eight words to a line. Adver-
tisements must be received at publication office as early as
Thursday morning to appearinthe following week’s issue.

For Sale—New and second hand lathes, planers, drills,
shapers, engines, and boilers, belting, pulleys, and shaft-
ing. List sent free. W. P. Davis, Rochester, N. Y.

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

Barrel, Keg and Hogshead Machinery. Seeadv., p.29.

For best hoisting engine. J. 8 Mundy, Newark, N. J.

Best Ice and Refrigerating Machines made by David
Boyle, Chicago, I1l. 170 machines in gatisfactory use.

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

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.

“How to Keep Boilers Clean.” Send your address for
free 96 p. book. Jas. C. Hotchkiss, 112 Liberty St., N. Y.

‘Wanted—Clirculars, prices, etc., of windmills, pumps,
farm tools. Address T. Tinne, Hall House, Hawkhurst
Kent, England.

Rubber Belting, all sizes, T1% per cent from regular list.

All kinds of rubber goods at low prices. John W. Buck-
ley, 156 South Street, New York.

Guild & Garrison, Brooklyn, N. Y., manufacture steam
pumps, vacuum pumps, vacuum apparatus, air pumps,
acid blowers, filter press pumps, etc.

Split Pulleys at Low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
‘Works, Drinker St., Philadelphia, Pa.

The best book for electricians and beginners in elec-
tricity is *“ Experimental Science,” by Geo. M. Hopkins.
By mail, $4; Munn & Co., publishers, 361 Broadway, N. Y.

‘Wanted to Purchase—Second-hand Hand Milling Ma-
chine; also, Screw Machine with Wire Feed, both srmrlar
to Garvin No. 2. Complete and in good order. Address
* Machinist,” P. O. Box 2939, New York.

‘Wanted—Some one to pay cost of taking out foreign
patent on a device for affixing postage stamps and seal-
ing envelopes. The device can be manufactured cheaply
and sold for 50 cents each. For particulars address
‘Wm. B. Shafer, box 247, Somerset, Pa.

A mechanical engineer, experienced in modern eco-
nomical methods of manufacture, will befpleased to cor-
respond with any party having responsible position open,
who requires the services of a competent, energetic
man. Address A. 8. M. E., box 773, New York.

For Sale—U. 8. copyright No. 418 W., on Dorais’* Ta-
bles Giving the Number of Days from One Date to
Another.” The most concise, handy, and correct rec-
koner offered to bankers and all financial institutions.
Sold in Canada at $3.50 per copy. Address proprietor, O.
E. Dorais, Three Rivers, P. Quebec, Canada.

¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application,

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters,
or no attention will be paid thereto. This is for our
information and not for publication.

Reterences to former articles or answers should
give date of paper and pageor number of question.

Inquiries not answered in reasonable time should
be repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by letter
or in this department, each must take his turn,

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific American Supplements referred
tomay be had at the oftfice. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

(3191) J. B. asks: Does a lightning
rod attract lightning? **A* says it attracts first and
then conducts. ‘‘ B says it does not attract, but only
conducts? A. It is supposed thatthe main function of
a pointed lightning rod is to diffuse the earth’s charge
and thus prevent the violent union of the electricity of
the clouds and the earth, The rod when struck con-
ducts the charge to the earth.

(3192) C. M. N. asks for a receipt for
making solution of copper that will, with a battery,
make a deposit on iron sufficient for a base for a silver
plate. A. To a solution of pure copper sulphate add
slowly a solution of potassium cyanide until no more
precipitate is formed. Wash the precipitate and collect.
Dissolve two pounds of potassium cyanidein a gallon
of water, then add as much of the cyanide of copper
as the cyanide solution will dissolve. Finally, add
about four ounces of potassium cyanide. The solution
should be used warm. Careshould be taken in hand-
ling the solution, and the fumes from it should be
avoided.

(3193) D. W. asks (1) for the best way
to cover a canoe. I would prefer using canvas, but do
not know how to make it water tight. A. The follow-
ing is recommmended for waterproofing canvas: Boil 14
1b. of castile soap (shaved up) in 15 gallons of water.
In another vessel dissolve 134 Ib. of alum in 15 gallons
of water. Have both solutions nearly boiling. Im-
merse the canvas in the soap solution until it is com-
pletely saturated. Allow it to drain off, thenrun it
geveral times through the alum solution. Allow the
canvas to dry in the open air. Also you may use paraf-
fine wax melted in with a hot iron. 2. CanI keep a
gravity battery in a closed circuit continually with a
barglar alarm? A. You can Keep a gravity battery on
a closed circuit, provided the resistance of the circuit
is the same as that of the battery.

(3194) P. K. asks: 1. Can you tell me
what kind of battery is best for a closed circuit or which
kind is least apt to polarize ? Isthe cause of polariza-
tion faulty construction or tad management ? Is the
Minotto and its modification suited for a closed circuit?
A. The gravity or Daniell’s battery isbest. Polariza-
tion is generally due to the collection of hydrogen on
the negative element., It may be due to either con-
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struction or management. The Minotto battery is
practically the same as Daniell’s. 2. Which is the
positive pole—the earth or the cloud ? A. The earth is
always negative. The clouds are sometimes positive
and sometimes negative. 3. Why is it that a 10 cell
battery used in galvanic belt will not operate a sounder ?
Although the positive pole when set on the forehead
and the other on the tongue will hurn the skin, the cur-
rent is not felt in other, even if silver is laid between
the skin and the pole. A. A galvanic belt generates a
very weak current, which is insufficient for operating a
sounder. 4. Can I use old newspaper in dry battery in-
stead of sawdust ? A. We think old newspapers packed
tightly would lack porosity. 5. Can you give me the
address of any who could give me description of the
writing telegraph now tried or used in Chicago? A.
Write the inventor, Professor Elisha Gray, of Chicago.

(8195) C. L. asks (1) how to reverse a
small electric motor ? A. Reverse the current in the
field magnet or armature, but not in both. 2. What is
the formula for dry battery paste ? A. Dr. Gassner’s
formula is as follows: Zinc oxide 1 part by weight,
sal ammoniac 1 part, plaster of Paris 3 parts, zinc
chloride 1 part, water 2 parts. 3. Is there anything that
can be used instead of alum in the hypo bath in pho-
tography ¢ Alum leaves a white sediment on the plate.
A. You will have no trouble of the kind mentioned if
you willuge the alum in a separate solution by itself,
after the iiypo has been washed out. 4. Please give
formula for bichromate of potash solution for batteries.
A. Make a saturated solution of bichromate of potash in
water. Add slowly one-fifth its bulk commercial sul-
phuric acid. 5. Is there any way of preventing a Le-
clanche battery from running down when used on a
motor ? A. No. This battery is not adapted to running
motors.

(3196) W. B. H. asks: I contend with a
friend of mine that the changes going on in a cell of
battery are by virtue of the current, that they are caused
by the current, while he claims that the changes are
causing the current. Which is correct ? A. Chemical
action starts the current, and the current increases the
chemical action.

(8197) C. W. writes: 1. I have a cell of
chromic acid battery with 2 carbons and 1 zinc plate,
each 36 inches, separated %4 inch, and immersed in
the solution to a height of 5 inches. Please let me know
what is the resistance, the electromotive force, and the
current of this battery at its terminals, the solution
being kept in circulation ? A. A working battery acts
as an electrolytic conductor and is in practice ot higher
resistance than the measurement. The ohmic resistance
would be but a small fraction of an ohm if measured
when not in action. When in use it would quickly
increase as the acid became exhausted. How great
this increase would be may be estimated from the fact
that zinc sulphate solutions have from 24 times and
upward the resistance of sulphuric acid and water.
Assuming the battery to be charged with sulphuric
acid of 1'080 sp. gr., the resistance would be but 0°004
ohms. Polarization and exhaustion would quickly de-
teriorate this constant. The E. M. F. of such a bat-
tery is nearly 2 volts. 2. How many 25 volt 30 candle
power lamps could be lighted with a battery of 12 such
cells, the lamps being connected in parallel on a cir-
cuit having one ohm resistance ? A. The resistance of
the battery might be taken in practice at 005 ohm. For
a single lamp 14 cells would be required, arranged in
series. 3. Whatis the rule for computing theresistance
and current cf a battery cell of this description ? A.
Multiply the specific resistance of the solution to be
used in the battery by the distance from zinc plate to
carbon, and divide the product by the facing area of the
plates. All dimensions must be rednced to centime-
ters. 4. In SCIENTIFIC AMERICAN SUPPLEMENT, No.
792, you state that the large plunge battery described
furnishes 4 amperes of current, is this correct? A.
Yes; under the limitations indicated in the first answer.
5. Please give numbers (if any) of SUPPLEMENTS con-
taining articles on domestic electric lighting ? A. See
SCIENTIFIC AMERICAN, No. 18, vol. 61, No. 19, vol. 62,
SUPPLEMENT, Nos. 603, 699. For general electrical cal-
culations werefer you to ‘ The Arithmetic of Elec-
tuicity,” which we can supply by mail for $1. The
general idea of supplying a lamp from a battery is this.
The voltage of the battery must exceed to some extent
that of the lamp. Its resistance should be equal to
that of the lamp for the minimum number of cells.
With this resistance it must deliver four times the
watts required by the lamp. With less resistance less
watts are required and a higher efficiency will be at-
tained, but more cells will be required.

(3198) Reader asks: Can you tell me
where I can find a description of the process of prepar-
ing canvas or cotton cloth go that it is soft and pliable,
and after being decorated can be applied to the wall by
means of paste or white lead ? I have known of several
ceilings which have been treated and decorated abroad,
rolled up, and sent over here to be put up, but so far
have been unable to find out by what process the canvas
retains its flexibility after being decorated. A. Ac-
cording to one method the canvas is dyed in imitation
of tapestry. This is accomplished by rubbing the dye
1nto the fabric by means of brushes. Effects secured
in this way are said to rival those of real tapestry.
According to another method the work is done on can-
vas or some other fabric in oil colors thinned with tur-
pentine. The painting is also done on the canvas by
oil colors in the regular way, with the exception of the
use of an oil that does not dry hard, such as poppy oil
or some of the drying oils with a very slight admixture
of fixed oil.

(3199) W. H. B. asks: What is the dif-
ference between a modified choke shot gun and a
straight bored, also what is the difference between a
modified and full choke, also what difference would
there be in their shooting qualities ? A. Straight bore
is what its name means, a perfectly straight and cylin-
drical gauge in the bore. A modified choke bore has
the muzzle slightly drawn in on a taper to prevent scat-
tering of the shot. A full choke is only a little more
80, or the extreme amount of choke that is allowable.
Choke boring of any degree is made to control the scat-
tering of the shot by impacting it at the moment’ of
leaving the gnn,

(3200) G. W. R. asks: 1. What canI

mix with powdered black oxide of copper (commercial)
to form it into cakes for battery purposes, and how is it
solidified ? A. Powdered black oxide of copper is usu-
ally solidified by heavy pressure. 2. How can I make
a good conducting cement for electrical purposes ? A.
Electrical soldering. Lead, soft solder, and carbon are
used as conducting electrical cements. 3. I saw a Bu-
linger receiver, and the helix on the outside was wound
with bare copper wire. What advantage is this? A.
The copper wire referred to is izsulated by collodion or
some kind of varnish. 4. What is the Gower-Bell tele-
phone, and how constructed » How are receivers con-
structed to bring out sound for audiences on long dis-
tance ? What is the Edison megaphone and how con-
structed ? A. The loud-speaking and Gower-Bell tele-
phones are described in Prescott’s work on the tele-
phone. Edison’s megaphone is simply a combination
of large speaking trumpets and ear trumpets.

(3201) F. C. M. asks: 1. Which is the
best material with which to constructa 6 foot sewer
1%4 miles long, tunneled under a hill 200 feet from the
surface, cement, concrete, or brick, and which is used
the most ? Cement is worth $4 per barrel, here in
Seattle, and sand and gravel in abundance. Sewer
brick are worth $10 per M delivered on the work.
Which is considered by men of experience in that busi-
ness to be the most practical, a cement or brick sewer ?
A. For a sewer of dimensions you state, brick set with
cement mortar is best. 2. Can you refer me to any
cities which have constructed cement sewers ? A.
New York, Brooklyn, and nearly all the large cities. If
the tunnel you mention is to go through earth, the work
might be easily executed by means of the Beach pneu-
matic shield.

(3202) N. N. asks: Will an auxiliary
magneto-electric or extension bell work on a line 134
miles long, having perfect connections all around, with-
out the aid of the regular magneto ? I desire to use
one if I can, on account of their less cost. What is
difference in the winding of the coresof a 5 ohm and
a40 ohm? How canI tell them apart? A. By the use
of arelay and battery you can ring your auxiliary bell.
A 5 ohm magnet is wound with coarse wire, while a 40
ohm magnet is wound with fine wire. The safest way
to distingnish the magnets is by the maker’s mark or
by actual measurement.

(3208) E. B. N. asks (1) if it will hurt
geological specimens to wash them in soap and water to
take off thedirt. Ididn’t know whether thesoap would
affect their color ornot. A. Asa rule it will not. 2.
Will you tell me of some inexpensive but good solution
to erase writing ink, and which will not hurt the paper?
A. Equal parts oxalic and tartaric acids dissolved in
water. Javelle water may be used also.

(3204) R. F. writes: I desire to ask a
few questions relative to the tang. galvanometer and
set of coils described in‘* Experimental Science: 1.
Would it be at all advisable to use a 2 inch needle with
a5 inch pointer ? A. Thelength of the needle depends
upon the diameter of the galvanometer coil. It should
not be longer than one-twelfth the diameter of the coil.
2. What sizes of German silver wire should be used for
coils ? I desire to make a set running from one-half to
one thousand ohma. If you have not the data, where
canIgetit? A. German silver wire has a resistance
ten times greater than that of copper. You can readily
determine its approximate resistance by comparing it
with copper.

(3205) D. M. D. writes : Will you tell me
if there is any such serpent as a hoop snake ? We have
had quite an argument about it, but I can find no such
snake in my dictionary. Also please tell me the mo-
tion it has in propelling itself forward. A. The hoop
snake is a myth. The common milk snake progresses
by forming a series of long loops which sometimes bear
some resemblance to a hoop. It never takes its tail in
its mouth and rolls, as some believe. See Col. Pike's
article on ** Hoop Snakes,” SCIENTIFIC AMERICAN, Vvol.
61, page 344.

(3206) H. D. A. writes: I have con-
structed an electricmotor as described in SUPPLEMENT,
No. 767, but find instructions do not say how wires
shouid be connected, and I am unable on that account
to complete. How should the connections be made be-
tween poles of field magnet and to armature and com-
mutator ? A. Connect one terminal of the field magnet
with the battery, connect the other with one of the com-
mutator brushes, and connect the remaining commu-
tator brush with the battery. If the ficld magnet is
wound with fine wire it may be placed in a shunt, i. e.,
its terminals may be connected with the brushes and
the brushes with the battery.

(3207) E. B. H. asks: How are bricks
enameled, and whatkind of enameling is used ¥ What
coloring matter is used to variegate the colors ? A. En-
amel for bricks is composed of powdered flint glass 260
parts, carbonate of soda 41 parts, boracic acid 12 parts.
The face of the brick is sized with glue gize, the enamel
is then applied in solution, and fused in an oven. The
enamel is colored with the metallic oxides, We refer
you for further information to **Bricks, Tiles, and
Terra Cotta,” by C. T. Davis, which we can mail you
for $5.

(3208) F. B. asks : I would like to build
a vehicle of some kind, and I would like to put some
power to it. Can a motor about one horse power or a
little more be run by a storage battery ? If so, how
much room would it take up, and what would it cost to
run ? A. Itrequires about 8 cells of storage battery for
a horse power, and this power is hardly sufficient for
running a vehicle on an ordinary road. Such vehicles
have been used experimentally, but none, so faras we
know, have been in practical use. Better use steam. It
is cheaper and better in every way.

(3209) W. M. writes: I would like very
much to know if there is a way of finding the voltage
and amperage of a battery, without usiug the expensive
instrument called the voltmeter, etc. ? A. You can as-
certain the voltage by comparing one of your cells with
a cell of gravity or Daniell using a high resistance gal-
vanometer. The amperage is determined by dividing
the electro motive force by the resistance,

(3210) H. M. S. writes: In your number
of July 11, 1891, in Notes and Queries, No. 3135, M. S.
S. wants to knnow what will prevent the trouble of
lime being deposited in a copper tea kettle, when lime
water is used. Tell him to put an oyster or a mussel
shell into the clean kettle, and the lime will prefer the
shell to the copper.  When the shell is loaded, take it
out and break off the lime, or put ina fresh one. That
is an easy way.

NEW BOOKS AND PUBLICATIONS,
Hay Fever and Rose Colds.—The July

number of ¢ Wood’s Medical and Surgical Mono-
graphs,” price $1 a number, published by William
Wood & Co., of New York city, has an interesting
treatise of eighty pages by Sir Morell Mackenzie on hay
fever and its treatment, with a chapter on rose colds,
from which it appears that the cause of this disease is
the entrance into the eyes and air channels of those
predisposed to the ailment of minute particles of vege-
table matter from grasses and plants in flower, Some
of the grasses the pollen of which is most productive of
hay fever are illustrated in the article. Although,
it is said, hay fever too often excites ridiculerather than
sympathy, the distress it occasions is declared to be
very real, although the sufferers are ** almost exclusively
persons of cultivation, the male sex being more
liable than the female, in the ratio of about three to
one.,” Two other elaborate papers are included in this
number of the Monographs, one on * Tuberculosis of
the Bones and Joints,” by Dr. Fedor Krause, of
the University of Halle, and ** A Study of Malignant
Disease of the Upper Air Tract,” by Dr. F. H. Bos-
worth, of the New York Bellevue Hospital Medical
College.

TO INVENTORS.

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
laws and practice on both continents, and to pogsess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had onapplication, and persons
contemplating the securing of patents,either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

July 21, 1891,
AND EACH BEARING THAT DATE.

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

Adding machine, W. F. Lawrenz
Air brake, W ‘T, Bothwell..
Air brake, R. E. Marshall.
Air cooling apparatus, G. W. Smith..

Air or other gaseous bodies, compound com-

pressor for, C. Sergeant..
Atomlzer. H. kobmson .....
er, well, J. Goar, .. 456,
f boxes, dust guard for car, A. L. Cushman.... 456,479
Bal See Mail b&g. C. s
Baling press power, E. 00Y..
Barometrical rose, L. M. Perveil.

Basin, hand, J J. Wade
3erths. curtam for sleepmg car, H.
Bicycle, H. C. Goodri
Bicycle, W. Stillman Jr .........
icycle support, E. F. Hathaway.

icycle support, F. G. Taylor...
Blind, window, A. P. Heid

See Paving block.
Board. See Game board.
Boiler. See Steam boiler.
Bolster, sham, O. A. Hanford.
Boots and shoes, manufact

Bridger .
Bottle and s
Bottle case,
Bottle fllling ap, aratus W Jr
Bottle sto per. M. Cziner. .
Bowlin Bruns
Box. ee atch movement box.
Box fastener, W. R. Schmidt........... teeeeennine .
Brake. See Air brake. Car brake.
Bread cutter, I. P. Dunham...............ccoeeemene
Brick and tile cuttmg machine, J. Thompson.
Bridge, E. 'I‘h ......
Brush, fles W Wllson
Bucklé, J. M. Gatibere.

Buckle, suspender, F. H Richards ¥
Building, ﬂreproof' W.Orr....ovvieiennnn 456,
Buldings, construction ot E. V. Johnson 456,
Burial casket lid, L. K. Smedes. ......... 456,442
Butter making machine, O. Andersson 456,5
Butter worker, D. W. Curtis............ 456,248
Button, Butler & Stockton 456,475
Butt on.J Hinner....... ,272
Button, F. E. Williams 456,246
Candies, apparatus for crystallizin, 456,293
Canopy top, G- cot 456,
Car brake, W. | T Boa, Antrim. 456,130
Car brake, Burch & Winfree.. tgg.:i}%

Car brake, street, J. 1:11 Gropp.

Car, cattle, F. E. Canda

2
0
g

Car CODB“‘\]Cthn H. H. Sessions. 456,201
Car coupling, W. .’ Brown 456,474
Car coupling, M ‘Hall.. 456,409
Car coupling, W. Schro 456,526
Car coupling, Westbrook & Cook. 456,509
Car door, H. J ordan .......... . 456,537
Car door, grain, W. F, 456,381
Car motdrs, switch for [3 ectn ho! . 456,
Cars, dust, guﬂrd for rallw J 0. Beazley 456,371
Card feeding machine, E. Bates 456,212
Carpet fastener, stair, W. G. Collin; 456,985
Carpet raveling machine, J. F. Kies 456,147
Carpet stretcher, C. H. Hurlbut 456,491
Carpet stretcher, J. W. Rounkl 456,432
Carriage, child’s, M."Herz. 56,490
Carriage top joint, F. Van P 56,452
Carrier. See Cash carrier.

Cart, road, W. A. Paterson. 456,369
Cart, road, Spencer & Kitch 456,386
Case. See Bottle case. Cell

Cash carrier, S. J. Besthoff..... 456,394
Cash indicator and recorder, E. A. Dob 456,287
Cash register, W. F. Lamb................ 456,
Cash register and indicator, G. Boemermann 456,133
Caster, L. Gwmner .......... 456,
Caster, G. L. Winship..

Cell case, E. C. Bower:.. .
Cigar, A. Moonelis
Clgarette machines, tube carriage for, A. E. De-

OUMIE . ..t iiiiis ceeiiiiaiie e s iiaee e 456,192
Clgarette mouth plece, Kerngood & Friedmann... 456,333
Clamp. See Jeweler’s clamp Sash cord clamp.

Clasp. See Sus v&ender clasp.

Cleaner. See Window cleaner.

Clevis, F. M. BrOWD......cviiieuiieneneiesransesanes 456,473
0103{] movement, secondary electric, B. Haber- o5
Closet. See Cremator closet. §
Clothes line reel, E. G. Orm fy 456,157
Clutch and swivel support, friction, B. R. “Lock- 56,363
Clutch frlctlon. L.H. Brightman.. ,534
Coal slzing and clmnin%amachin e, S. . Thomas. 456,448
Cock and couplmgfor rrels, etc.,, combined, ’1‘.

E. Mur . .. 466,367
Cock, ﬁltermg, H. Ebert.............. 456,242
Cock sirup fountain, Park & Herron ,159
Cocoanut usks,trea.tmg J.T. Davls 456,241
Coffin fastener, C. A. Conklin..... 456,401
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Collar fastener, breast, J. J. 'I‘u

rne . 456,450
Colors, manufacture of azo, R. Grevxlle—W:lh

16 T 1,179
Colors, manufa

Williams (r).. 11,178
Commode, J. Spe 456,503

Condenser. oil extmc
combined steam, F. Bauer......

Confectioner’s dropping machine, J
Confectioner’s machine, A. W. Paris
Copper matte, treating, P. Manhes
Cop}'u])ig gads mmst receptacle for eeplng
an 8 y

Corn sheller, J. A.
Couplmg See Car couplmg Pipe or,hose coup-

Crane. hydmuhc. E. Graves

Crane, hydraulic traveling, E. Graves.
Crane, traveling, W. Wood .
Cremator closet, P. J. Kraetsch.......oeeeiniannn 4
Crusher See Stone crusher.
Cultivator J. N. Stanle; g
Cultivator, disk Head & Kern:
Cultlva.to;t teeth, clamp for the attachment of, D.

0!

Cultivator, walking, Stevens & Swart .

Cnrﬁ:nsthr egulators, operating mechanism for, S.
0Tt eevveeiieeiiieeenans

Curtain roller, T. V. Maxedo

Cutar. 'Ses Bread cuttor. Feed

Cylinder engine, revolving,

cutter.
C. G. Rut! ..
Dental engines, mandrel or C.Jd. M. Schycker....

:
Dental plugger, D. E. COulSOn........cccceeeteeeraees 456,477
Digger. See Post hole digger.
Distance instrument, S. Davis . 456,
Ditching machme, Renshaw & Clanahan . 456,521
Door sezurer, C. D. Davis........ccceveees . 456,267
Double contact swntch '1‘ H. Lovell. . 456,492
Dowelpin, M. J. ANdrus.....c..ccoeeeeeirneenns . 456,391
Draught, device ror creatmg, C. H. Scharar . 456,
Draught regulator, J. M. Adolphus........ 456,528
€38 FOrm, T. Lebel ... \uceeerearisoeasnsss 456,151
Drrll for drilling square holes, Hutton & Da 456,258
Duplcating machine, Morgeneier & Bergeron 456,423
Elastic woven fabric, G. C. Moore 456,154
Electric cable conduit, M. Delafor. 456,376
Electric conductors, flexible con
456,271
456,182
peutic appa. 456,219
Elevator, G. L. Gilbert.. 456,194
Elevator and conveyer, C. X
Elevator and conveyer, Phillips & Sey: 456,518
Elevator door operating device, J. Wallenstein 456,349
Elevators comrolling evice for, N. C. Bassett... 456,463
Engine. See Cylinder engine. as engine. Gas
or vapor engine. Pumping engine. Rotary
eng
Eva oratmg liquors containing salt.apparatus for.
é) ........................ 466.499

Expandmg stopper, B. Haigh..
Ex%osgve and mai{mg the same,
Fabric. See Elastic woven fabric.

Feed cutter, J. McKe
Feed trough, Boll & Rt
Fertilizer 1str1buterandwheelbarrow, combined,

J. M. KirKpatricK. ....coviiieeiniinenrneneeernennns

Fiber 'and apparatus therefor, separating,

McGrath & Smith...........cooooiiuii il
Fiber separating machme, McGrath & Smith
Filter, J. A. Bowden

Flre escape. I. H.

Fire escape, J. Berg.

Fire escape, H. S.

Fire escape, H. Vieregg

Fire escape and extension ladder, hydraulic, J. H.
McPartlan: . 456.382

Fire extinguisher,automatic, T. G. Turner.. 456,451

Fire extmgmsher for car heaters, S. H. Harrmg— 156.259
................................................. 3

Fire extmgmsher. stationary. automatic, W.'F. 156,500

Flask. See Moulder’s flask.

Fly trap, J. Reinmann...... 456,342

Foot, artificial, J. F. Rowle 456,206

Ferce accumulator, W. Schr: 456,52

Forge, J. & P. Delangie.. . 456,232

Frame. See Table frame.

Furnace. See Ore roastlng frame.

Furnace, W. H. Bradle: 456,134

Furnaces, fastenmg for the doors

Gauge. See Sewing machinelap seam gauge.

Gauge, G. A. Hmdes 456,331

Game board, C. E. Swane;

Garments, manufacture of sewed C. P. Borton... 456,467
Garments, manufacture of sewed 8. Borton...... 456,468
Gas, apparatus for the manufacture of coal, J.

THOtE. . ovveinnniensiiiinainneniieee aerieennnnne s 456,140

wney
Gas englne, Coffield & Paxson.
Gas or vapor engine, Rollason & III]amllton

Gas pressure equalizer, K. J. Sm . 456,238
Gate, C. W. ThompSOD......ccce0ueee. .. 456,260
Glucose or sugar, manufacture of, J. Bubiel. . 456,481
Gong, automatic, F'. M. Farwell...........ccooevnne.. 456,482
Grain, scouring and fanning mill for cleamng. C.
RUBS...ovviieriiiiiiieiieaiiniieins .. 456,207
Grate, reciprocating, H. S. Williams.. 456,457

Grates, shaking attachment for rocking, W‘ L.

Harrow, wheel, B. A. Wash.

Harvester, corn, D. §. Fisher..

Harvester, corn, E. M. Wilcox,.

Harvesters and mechanism for ogemting the
same, picker stem for cotton, G.

Hat conformator and stretch er, 'A. Denzer.. 456,286
Hay loader, Punteney & Sooy....... . 456,237
Heating apparatus, hot water, J. M. 456,328
Hinge, spring, Nickel & Zattan. 56,4
Hitching strap, Young & Maran 456,210
Hod, mortar, C. Carlson 456,
Hoe, J. Garner.. 456,142
Hoi st, traveling, S. A. 456,326
Ho:stmg apparatus, A. L. 456,332

Holder. See Paper holder. Sewing m:
bin case holder. Splasher holder.
holder.

Hook. See Snap hook.

Horse checking device, S. Freeman..

Horse rake teeth, guard for, J. A. Boy

Horses, sunshade for, J. Stéiner..

Horseshoe, nailless, A, Grainge

Hot air reglster, J. Reese....ceeuns cere

House. See Portable house.

Huller. See Seed huller.

Ice creeper, L. Lamborn..........

Incubator, Frey & Wayne

Indlcatmg. teglstermg. and adding mechanlsms.
locking device for, C. W. Weis8..ceceeereeanness 456,177

Indicator. See Cash indicator.

InstIl)lizt&d contact for electric switches, O. S.

Iodine, obtaining, H. H. W .

Iron, manufacture ofﬁalvamzed J.W. Rlcha.rds 456,204

Iromng table, W. erricl

Jeweler’s clamp, "A.’L. Scudder ..

Jewelery, manufacture of plated stock for, J. S.

be
Umbrella

Palmer........coiiiiiiiiiiiiiiiiinnnsissennneeannn 456,314
Joint. See Carrmfe top ]omt
Kitchen cabinet. (=170) ' DN 456,160
KnlIt; fabucs, manufacture of articies from cut, 8, 456470
Knit goods. preparing ribbed bands’ for attach— i

ment to articles made from, S. Borton.. 456,469
Knitting machine, circular, J. Bennor..... 456,372
Knitting machine, circular, W. R. Johns.. 456,308

Knitting machines, cylinder for, A. McMichael..
Lacing studs, mould for covering the heads of, F

gge.
Lamp cut-out, electric, W. F Smith.
Lamp, pocket, W. F, Folm
Lanlmps, wick r r for central d

Lastm§ , C.
Latge or turnmg handles

Lathes, cutting-off i
Leather dressing m:lmhme. M. & V. Mart

Light. See Search
Loader and ress, combined, D. 8. Fisher. 456,484
Lock. lectric lock. Gun lock.

Lock washer. . P. Wilkins.............
Looms, doup heddie for, R Wharton.
Lubricator, C. M. Everest

M: etlc smarator,H G. Fiske
Mai bag, E.J. Brooks...........
Mattress press, E. C. Ridley..............
Measuring apparatus, tmlor s, R. G.
Measuring electrie currents, E. Thom:

Metal washers, machine for making, G S Shlmer,

Milling machinery, H. J Woo]cott.... ........ .
Mine door, Swan & Wh .
Mould. See Pipe mould

Moulder’s flask, F. M. Wonders.......... Cerreeeeaas 456,185

Motor. See Spring motor.

Mower, lawn, Braun & DecK......ovevuerneeennennnnns

Mowers, tongue attachment for lawn, Braun &
DCK. cuveeireiieiitiiiietreiectnetannssnneennnnnns 456,472

Music stand case and portfolio, S. C. Rue......... . 456,433

Number registers, automatic stop for, J . Locher . 45619
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Nut thread cutting machine, J. C. Glthena
Obstetrical apparatus, F. W. P:
Ore leaching machine, P. L Glbbs
Ore roasting furnace, P. Marl ...........
Ores, flux for smelting or reducmg‘ T. Miller.
Oyster bed, artificial, A M. Willis
Packing rmg C. From
Padlock, J Peaeock
Padlock, W. E. Spark
Paint cans, etc., gate for J. M. Mun,
Paper box setting up machine, G.
Paper holder ana cutting and printing de
combined, S. K. Gimbel..
Paving block, S. E. Hur]but

2552,378
Pencil pointing machine, .
Pencil sharpener, E. E. 456,53
Phonograph, T. A. Edison. 456,302
ggonozmug doll, TtA Edis X 456,
otographic negatives, mar

lakemore.. . 456,3%
Pin. See Dowel pin,
Pipe mould, F. Gandy.. 456,141
Pipe or hose couphng. G. 456,29
Planter and fertilizer distributer, Heath & Met 456,412
Planter, cotton, W. W. Clock 456,138
Pl astermg composition, A. A 456,291
Pliers, cutting. C. Boecker. 456,352
Plow, Renshaw & Clanahan 456,522
Plowshares, etc., device f

Markillie...........

3ole. vehicle, G. Whit 456,181
Portable house, C. F. Hodsdon 456,
Post dnver, E. Rogers.. 456,163
Post hole dlnger, J. H. Sumser. 456,170
Potato diggcr, Prev.mce & Fuller.. 456,430
Poultry p uckmg machine, L ', Me]liuger 456,201
’owder keg safety csp for, W. Mahoney. . 456,494

Power. Gee Bali.g “ress powcr. Wave power.
Press. Sre luattress ‘Press.
Printcr’s quoin, W. Vi .. 456,245
Printing apparatus C” lor T. Bickford 456,
Printing machme, . McDowell 456,368
Printmg machiné, rotary chromatic, J. T. Haw- -
............................................... ,53¢
Pﬂnting plates, bed for metailic, W. MacKay..... 456,502
inting presscs, cutting and feedmg mechamsm
£Or, 3. BTOOKS. .. \uveiiiiitiiiinneseeeeinnoensen 456,191

Printing presses, mechanism for cuttingor perfo-
rating variavle lengths of paper web for,J.
B 10 O e e 466,190

. _Sec Screw protector.
Pumping enginc, direct-acting, C. H. Atkins......
Pumpmg water, etc., levice actuated by passing
trains for, M. Burt
Punching and
Radiator attact
Railway bicye e, L. G D ’Homergue
Railway cross tie, A. E. Roberts..
Railway crossing. condmt E. Sam
Railway, electric, R. M. Hunter
Range or stove, cooking E.
eamer, B. B. llen
Reel. See Clothes lme
Register. See Cash register.
egulator. See Draught regulator. Windmill
regulator.
Revolvers, barrel catch for, J. H. Wesson..
Rheos at, J. Van Vieck
lf See Packing ring.
Roller. See Curtain roller.
Rotary engine, W. G. Adams..........oeeerreencsn
Sad irons, machine for making semicir
wooden handles for, J. A. Slater
Sand band and thill ¢oupling, combined, G. T"
‘Williams

hearing machine, C. A. Anderson 456,211
hment. steam 17 0

Hot air register.

Sandpapering machine, Kenyon & Williams. . 456,362
Sandpapering machmes, drum for, E. F. Auten-
rieth . 456,298
ash balance, A. Johnson .. . 456,492
ash balance, P. J. Shaeffer.. . 456,437
ash cord clamp, R. Pennington . 456,217
ash cord guide, E. Alexander.. . 496,
ash, metallic, hinged, L. A. Walsworth. . 456,454
ash or door, wmdow J S. Fethersou . 456,322
aw bench gulde, Kld der.. .. 456,
aw filing vise, A. S, B .. 456,3 l
aws, machine for Gling and setting, C G. Parker 456,276
awing machine, ¢ircular, J. Luger.. . 456,
awmill feed, F. B. Williams . 456,456
Screwdriver, 'E. Dawson..... . 456,
-crewdrlver, reversible, J . Reid, Jr . 456,341
crew protector, set, H. Walmsley .. 456,527
Search i E. Hadlock. .......... .. 456,408
eed hul er. cotton, J. J. Faulkner . 456,

eparator. See Magnetic separator.
ewing machme tobbin case holder, H. 8. Shaft.. 456,385
ewing machine butwnhole attachment,

Shaft begrmg nber,

Sheet Rmetal apparatus for scal
Sheller. 86 Corn shetier.
Shovel, Wright & Barrett............

Slgnallngapparatus R. J. Crowley 456,478
Sleigh knee, E, B. Wells 56,2
Slidm hill and carriage to be used therewith, L.

T BB a A OR e ARB0 00000030 . 456,438

Smoothmg machme, T. M. Milton
Snap hook,J.Clary.................
Sock or stocking, R. L. Cartledge. .
Soda alum, manufacture of, F.

. O. Rennerfelt

Sodawater apparatus, G.

Sole machi ne, Heys & Bresnahan..... . 456,413
Speed governor, A. Ballard.. 456,392
Speed governor, F. F. Landis..............oooeeresss 456,150
Spmumg and twisting machine, ring, F. M.
nke 456,249

Splasher holder, Lunn & Shafer. 456,273
Spring equahzer, M. T. Foster. 456,4
Spring motor, H. H. Wllburn . 456,455

quare and pltch board J. H. French 456,216
Stable floor, R« W. Mc Laury.. 456,274
Stamp and file, combin ed canceling, C. M. Powers 456,420
Stamp, hand, W. R. Kennedy ,416
Stanchion, L. E.Glazier..........ccocevieiiinniienns 456,269
Stand. See Music stand.

Staple forming and setting machine, J. Howen-

stin
tave bendmg machme. F & J. Brenner.
team boiler, F. F. Lan
Steam boiler, J. Mahoney
iteam trap, f«‘ G.1Procunier.
tone crusber and pulverizer,
topper. See Bottle stopper.

per.

tove, A.G. Dee.........
toves, construction of,
Strap. ' See Hitcaing strap. !
Suspender clasp, A. Bernsteln......
witch. See Double contact s
[acking machine, C. Sinning.
Table. “See Ironing table.
Table frame, knockdown, F. W. Goedeke
Thermometer, J. Kent.......cocceeiiisreeeeeeencsanns
Thill couplings, antl-rattler for, Phillips & Day-

‘Ex'paudin'g

ton

Tie. See Railway cross tie.
Tire spllcer. ad]ustable, A.K. Stone
Toaster, W. S. McMillan

Toe weight, J. G. ................
TonFue support, vehicle, Allen &:Sandhofer
Tool, combination, W. D. Arn

Tool or, implement, folding, E. H. Meehan.
Tools, device for the automamc rotation of H.

Transplanter, G. A. Whitmore.
Trap. See Fly trap. Steam trap.

Trolley,J. E. Kinney et al..............ovevevinann..
Trolley \:lres, connector and support for, S. H.
‘rough See Feed trough.

'rousers, I. L. Mo

[ruck, extension ladder, A. Ruthenberg
‘russ, A. Milliar
[ypewriting mac!
'ypewriting macl

e

hine, J.
hine, H. E. Pa ayne..
I'ypewriting machine, G. G. Prentice. .
['ypewriting machine, G. W. N. Yost
Umbrella or parasol, C. H. Hly et al
Ombrella holder, C. M. Van Orman
Valve, P. H. Gundermann
Valve and nozzle for stree

P,

otter....
Valve control
Fletcher.
Valve for locom
Valve gear, J. Howden
Valve, steam, B. F‘ Ben
Valve, steam en,
Vaporizing and
for, Z
Veneer dish machine, J. T. Ferres...........c.......
Ves‘s‘g{]sf device for supplying water to, N. T.

‘Wagon, dumpmg, J. M, Stoner.
Washer. See Lock washer.

hing machine, B . 456,145
hing machine, M.

hing machine, E.

hing machine, G.

hing machme. D. X

8
Waﬁ:h hands to cards, device for ‘secur ng, N.
Watch movement box, £ B D 'i{c'siix' .
Water closet tank valve, F. A. Wel
Water glev]'ators‘ device for tilting bucket in, M.
agle;
Water wheel, D. Culver..
Waxing thread, wax pot for
D. H. Campbell..

Wave power, H. Commandoer..
Welding by electricity, J. H. Bas;
Welding, method of and app aratus f

L. Wiegand..........

Wmdmxll regulamr C.
Windmill tower, J.
Window, J. Bullinger
Window cleaner, J. O.
Wmdow shelf and bracket, ¢

ere cm]iugB machine,

Wrench, 8. Boothroyd
Wrench, H. J. Gilcher. .
Zigzags, ’machine for formmiz. ‘W. M. Bold

DESIGNS.

Budee J. H W'bltehouse 20,950

Box, G. Fuchs............ .. .. 20,654
Jewel setung, N. L. Ripley. .o 20,949
Match safe, T. G. Adams... . 20,952
Shoe pattern, J. P. Eaton 20,953
Spoon, B. Marsh 20,948
Spoon, H. M. Wrigh 20,959
Spoon, etc, W. H 20,956
Spoon, etc.. 20,961
Spoon, ete., 20,960
Stove, vapor, T. Joh: 20,957
Tape, C. Si 20,958
Tea canis 951

)
&

Window I | .

TRADE MARKS.

Antiseptic, Pasteurol Chemical Co.. 19,897
Antlseptxc, D. F. Shull & Co. . 19,908
Bitters, J. Talford............ . 19,893
Champagne, Veuve Pommery, Fils & Co. 19,901
Cigars, J. B. AXbe it iieieaanns 19,84
Coats, men’s and boys’, J. Tucker.. 19,918
Flour, wheat, R. T. Davis Mm Company . 19,890
Hair curling Jotion, B. Westerv 19,902
Hats, soft and stiff felt and cloth Ballard, Webb

& Burnette Hat Company.............coeeeue..n. 19,908

Ijnoleum. Lyon, Hall & Co..
Lotien for the face and hemd
Medclcated congh drops, lozenges, or confec

elch
Medicines, line of proprietary, J. C. Litzelle
Paint, aspimlt W arren Chemical and Manu:
ing Compan

Pamt mineral, Coates 9,904
Pulp grmders, ’Scott & Roberts CO 19,916
Remedy for chills, Lemon Chemical Com] 19,891

Shirtings and fine cambries, P. Whitin
turing Company.......eeeeeeeiiieinnn..
Silver, flat, and table ware, T.
Soap, Cura Regia Medicine Co.
Steel castings and other like forms, J. F. Hal
Tea, Chinese, E. A. Zatarain.................
Tin and terne plates, J. D. Thomas & Co. 19,909
Tin plates, Fairwood 'Tin Plate Company.. 19 91¢, 19’ 920
Tin plates or roofing tin, W. Gilbertson & C
NS K:X 914 }9‘;(1%

. 19,898

19,910

Wh?sky W. S. Hume & Co.
Whisky, C. H. Ritter & Co.

A printed copy of the specification and drawing of
any patent in the fore%)mng list, or any patent in print,
issued since 1863, will be furnished from this office for
25 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in_the fore-
fomg list, provided they are sunple at acost of $40 each.

f complicated the cost will be a little more. For full
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.

Wovertisements.

Inside Page, each insertion -« = 75 cents a line
Back Page, each insertion - - = « $1.00 a line

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

U SE ADAMANT WALL PLASTER

Itis Hard, Dense, and Ad-
hesive. Doesnot check or crack.
It is impervious to wind, water,

Ly I and disease germs. It driesin a
bt % few hours. It can be applied in
rey *any kind of weather. Itisin gen«

eral use. Licenses granted for the
mixing,using, and selli ng.

Address ADAMANT MFG. CO.

E. Genesee St.,
Syracuse, N, Y.

Patent Foot Pover Machinery
Complete Outfits.

Wood or Metal workerswithout steam
power. can successtully compete with
the large shops, by using our New
LABOR SAVING achinery
latest and most improved for practical i
shop use, also for lndustrial Schools,
Home Training, etc. Catalugue free
Seneca Falls gg
1ls, N. Y.

695 Water Street, Seneca
W ANTED

SEGOND To swing not less than 30 inches.

Must be in good order. Would pre-

fer to exchange for small Forsaith

lathe, 20 inch swing. Address, with

full particulars,
Malvern Lumber Co.,
MALVERN, ARK.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. 1ts circulation
is many times greater than that of any similar journal
now published. It goesinto all the States and Territo-
ries, and ig8 read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a rinted news-
paper. He wants circulation. This h as when he
advertises in the SCIENTIFIC AMERICAN And do not
let the advertising agent intiuence you to substitute
some other paper tor the SCIENTIFIC AMERICAN, when
gelecting a list of publications in wnica you decide 1t is
for your interest to advertise. This is frequently done,
for the reason tnat tne agent gets a larger €ommission
tfrom the papers having a small circulation thanis allow-
ed on the SCIENTIFIC AMERICAN.

For rates see t.&)g) of ﬂrst co]umn of this page, or ad-
dress CO.. Publishers,

361 Brmulway. New York.

PROPOSAL.
U S Engineer Office, Boston, Mass. July 10,
¢ 1891. Sealed pro) Posals, in tmphcat will be re-
ceived at this office until noon of August 10, 1891, for

dredging from Chatham Harbor, Mass., 10,000 cubic ydrds.
more or less, of material. Attention is invited to the
Acts of Congress approved Feb, 26, 1885, and keb. 23, 1887,
Vol. 23, page 332, and Vol. z4 page 414, Statutes at Larse.
For full mformamon apply t

S. M. MA. bFIELD Lieut. Col. of Engineers.

A NEW EDITION OF

Tha Seiontific Amarivan Rafanenee Dok

This attractive little book, of 150 pages, embraces a
ﬁreat variety of information useful for reference in the
ouse and workshop. It contains the last Census of the
U. S. by states and counties, and has the area of square
miles in each state and territory, with tables of the oc-
cupations and the number engaged in each kind of busi-
ness; lists of cities having 10, inhabitants; all the
statistics being com[nled from the 1890 census; the
United States patent laws, with directions how to obtain
patents secure caveats, trade marks, design patents
and copyrights.

The book contains tables for calculatlug the horse
power of steam engines, and other informationuseful
and varied. The matter crowded between the covers
of this little 150 e volume cannot be obtained from
any other source. rice 23 Cents. May be had of
newsmen or by mail.

IMUININ & CO.
Publishers of SCIENTIFIC AMERICAN,
361 Broadway, New York.

PATENT STEAM-P[PE CASING
e ——

—FOR—
Underground Steam Pipes

A. WYCKOFF & SON,
116 East Chemung Place,
ELMIRA, N. Y.

GYMNASTICS FOR GIRLS.—AN IN-
teresting account of the course of instruction given
at the Berkeley Athletic Club for Ladies. With 18 illus-
trations. Contalned in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 753, Price 10 cents. To be had at this
office and from all newsdealers.

Two staves removed to show lining
between inside and outside staves.

FOR RAILROADS
J wATER WORK S

MILLS . FARMS &¢.
*cOMPLETE STOCK oF

WooDEN TANKS

LaRGE

WATER TANkg

PLANS 2 9 A SPECIA LTY
SPECIFICATIONS F URNIS LYPRESS LUMBER.

R FOUNDATIONS BTOWERS. W CALDWELL&CU
N° 217 E.MAINST. LouisviLLE Ky.

DEVELOPMENT OF AMERICAN
Blast Furnaces. wlth special reference to large Yields.—
By James Gayley. A description of some of the princi-
pal blast furmzees in the United States, showing the
changes in design and practice by means of which cx-
traordmar wy 1arge yields have been obtained in the last
dec 8 figures. Contained in SCIENTIFIC
AMERICAN SUPPLLM ENT, No. 726. Pricel0cents. To
be bhad at this office and from all newsdealers.

Useful Books!

Mannfacturers, Agriculturists, Chemists, Engineers. Me-
chanics. Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue ot
useful books by different authors, on more than fifty
different subjects, has recently been published tor
free circulation at the office of this gaper Subjects
classitled with names of author. ersons desiring
a copy, have only to ask for it, and it will be mailed
to them. Address,

MUNN & CO., 361 Broadway, New York.

The Sebastian-May Co.

Improved Screw Cutting

o &LATHES
Power

Drill Presses, Chucks, Drills, Dogs,
and Muchinists’ and Amateurs
Outfits. Lathes on trial. Cata-
logues mailed on application.

163 to 167 Highland Ave.,
SIDNEY, OHIO.

A pamphlet of information and ab-
stract of the laws, showing How to
Obtain Patents, Caveats, Trade,
Marks, Copyrights, sent free.

UNN & Z

New York.

THE EACLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.

85~Speed, Comfort and Safety,
AGENTS WANTED.
Large lllustrated Catalogue sent Free to any Address.

THE EAGLE BICYCLE MFG. CO.,
STAMKFORD, CONIN.

S’I‘ENCILS, STEEL NAME STAMPS, STEEL
Figures, Alphabets, Burning
Mmmwmmm Printing Dies, Brass Signs, Door
! ‘ Plates and Seals.

BELLOW S & KONIGSLOW.
134 Sen eca St., Cleveland, O.
ELECTRIC POWER TRANSMISSION
in Mining Operations.—By H. C. Spaulding. A brief
presentation of some of the work already done toward
the application of electrical apparatus to mining pro-
from those who have had personal experience in the
operations of such apparatus. \With 2 illustrations. Con-
tamed in SCIENTIFIC AMERICAN SUPPLEMENT, No.
7%83. Price10cents. To be had at this office and from

Brands, and Log Hammers,
Steel Name Stamps, 1-16, 3-32, 1-8, 15 cents per letter.
cesses, with some vractical suggestions and statements
all newsdealers.

Van Duzen’s Pat. Loose Pulley Oller

Highest Indorsements,
A Enviable Reputation,
Scientific Pedigree.
A two years’ test by conservative
manufacturers of national reputa-
tion has shown it to be the only per-

! Ject Lubricator for Loose Puuegs in

use. Prices very reasonable
for our ** Catalogue Number 55.”
VAN DUZEN & TIFT, Cincinnati, O

end

© 1891 SCIENTIFIC AMERICAN, INC.

“ Improvement the order ot the age.”

THE SMITH PREMIER TYPEWRITER

Important [mprovements.

All the Essential Features greatly perfected.
The Most Durable in Alignment.

Easiest Running and Most Silent.
All type cleaned in 10 seconds without soiling the hands.

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S\ A.
Send for Catalogue.

RAILWAY & STEAM FITTERS §UPPLIES

Rue’s Little Giant Injector.
SCREW JACKS, STURTEVANT BLOWERS. &c.
JOHN S. URQUHART. 46 Cortlandt St., N. Y.

SOME APPLICATIONS OF ELECTRIC

Transmission.—A lecture by F'rank J. Sprague, delivered
mm the Sibiey College course, explaining the various
methods of transmitting euer tgy by electricity and the
operation and government of motors, and reviewing
some of the mauf' fpllcations that bave been made in
this line. With 14 illustrations. Contained in SCIEN-
TIFIO AMERICAN SUPPLEMENT, Nos. 707, 708, and
709. Price 10 cents each. To be had at this office and
from all newsdealers.

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

Only $3.00 a Year, Including Postage.
Weekly—32 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. Complete list of patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dollars by the
publishers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post
Masters. Write for particulars.

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

MUNN & CO., 361 Broadway, New York.
—_—O0—
THE

Srientific  dumevican  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers,
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
ly, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archzology, Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering, Mining, Ship Building,
Marine Engineering, Photography, Technology. Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Hor*iculture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United Statesand
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $7.00. Single copies, 10 cents. Address and
remit by postal order, express money order, or check,

MUNN & CO.. 361 Broadwpy, New York,

Publishers Sckv‘mmc AMERICAN.
O

Building Glition,

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; torming a
large and splendid Magazine of Architecture, richiy
adorned with elegant plates in colors, and with other fine
engravings; illustrating the most interesting examples
of modern architectural construction and allied subjects.

A special feature is the presentation in each number
of a variety of the latest and best plans for private resi-
dences, city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. $2.50 a year. Remit to

MUNN & CO., Publishers,
361 Broadway, New York.

Edco System.

Complete Electric Light and Power Plants. Electric
Street Cars, Accumulators, Dynamos. Oldest and
most experienced Motor Co. in the world.

THE ELECTRO DYNAMIC COMPANY,
224 Carter St., Phila., Pa. 44 Broadway, New York,
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Founded by Mathew Carey, 1185,
HENRY CAREY BAIRD & CO.

Industrial Publishers, Booksellers, and Importers,
810 Walnur St.. Philadelphia. Pa., U. S, A.
§F " Our new and Revised Catalogue of Practical and

Scientific Books, 86 pages, 8vo, and our other Catalogues

and Circulars, the whole covering every branch of Sci-

ence applied to the Arts, sent free and free of postage

t‘():l any one in any part of the world who will furnish his

address.

After being on the Market Five Years

The “ACME ?? still Leads!

Sizes One, Two, Three, and Four Horse Power.

Arranged for either NATURAL GAS

or Kerosene Oil fire, as ordered. No extra insurance required on account of the oil tire.
Send for catalogue giving tull particulars and prices.

frmiumiaty 1oL ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N. Y.

THE PREMIER CAMERA

IS THE BEST IN MARKET.
Simple of Manipulation.
Plates or Films are used,
The Shutter is always set,

PRICE $18.00.

Send for Catalogue and copy of Modern Photography.

WE MAKE ALL KINDS OF CAMERAS.

ROCHESTER OPTICAL COMPANY,

14 S. Water St., ROCHESTER, N. Y.

THE RLATTSMOUTH BRIDGE.—FULL
description. of the new and impcg-tant railway bridge
constructed over the Missouri River at Plattsmouth,
Neb., from plaps by Chief Engineer George S. Morison.
Locomotion. General description. Foundations. Ma-
sonry. The superstructure. Viaducts. Deck spans.
Channel spans. Steel. Floor. Illustrated with eight
figures, showing: perspective view of bridge; vertical
sectioms; caissons; piers; and map showing location of
bridge. Contained in SCIENTIFIC AMERICAN SUPPLEK-
MENT, No. 285. Price 10 cents. To be had at this office
and from all newsdealers. Another article (illustrated)
n the same subject may be found in SUPPLEMENT, No.
/71. Price 10 cents.

Motors and Dynamos,

FOR ALL COMMERCIAL USES.
3pecial Reversible Elevator
Motors, Automatic Motors for
Church Organs, Electrical
Appliances.
Keystone Electric Co.,
14th and State Streets, Erie, Pa.

Reversible Elevator Motor.

Our circular

i R PR AUDL

Fine printing a specisity.

“*N? shows specimens

PNEUMATIC BELL OUTFIT

Put up your own Call Bell. Nothing to get out of order.
Send for Circular. W. B. BEACH, Electric and Pneu-
matic Supplies, 132 Fulton Street, New York City.

 Defiance
Machine Works,

Builders of Pa~-
tent woodwork-
ing Machinery,
for Hub, Spoke,

Wheel, Wagon,

Deﬁ?nce; Carriage, Bend-
go’ ing, arrel,
Hoop and Plow

0, 8.A Handle Facto-

ries. Balancing
Machinery.

Pattern ma-
kers’ Machi-

o 3 —

Rim Bending Machine. Addr Box 2.

0= Catalogues free. ddress Box
gEslnbllshed 1850.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIEXTIFIC AMERICAN SUP-
PLEMENT, 59. Price 0 cents. To be had. at this office
‘nd of all newsdealers.

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, I’A., Builders of High Clase
Steam Engines. Diamond Drilling and General
Machinery. Fiour Miil Rolls Ground and Grooved.

PELTON WATER MOTOR.

Unequaled for all light running ma~-

chinery. Warranted to develop a given

amount of power with one-half the

water required by any other. Evidence
of unquestioned superiority afford-
ed on application. [ Send for
Circular. Address,

The Pelton Water Wheel Co.,

121a Main Street, San Francisco, Cal., or 235
Central Building, Liberty & West Sts., N. Y.

BRITISH ASSOCIATION MEETING
of 1890.—Inaugural address by Sir K'rederick A. Abel,
treating_of the present status of : Electric Telegraphy;
Ocean Telegraphy; Electric Measurements; Electric
Lighting; The Telephone; Electric Transmission of
Power; Electric Railways; Electric Metallurgy; Manga-
nese, Chrommum, Tungsten, Copper. and Nickel, in Iron
and Steel: Appliances of War: Gunpowder; Smokeless
Powder; Explosives for Shells; Explosives for Blasting;
Mining Safeguards: The Petroleum Industry; Natural
Gas; Water Gas; National Museums. With portraits ot
Sir Frederick A. Abel and Sir Douglas Galton. Con-
tained in SCIENTIFIC AMKRICAN SUPPLEMENT, Nos.
771, 772, and 773. Pricel0 cents each. To be had
at this office and from all newsdealers.

Experimental Science

B
Geo. M. Hopkins,
Interesting Experi-
‘ments in Every Branch
of Physics, Descriptions
of Simple and Efficient
Apparatus, much of
which may be Made at
Home, Among Subjects
treated are Electricity in
allits Branches, Magnet-
ism, Heat, Light, Photo-
graphy, Microscopy, Op-
tical Illusions, Mechane
ics,etc. A world of Valu-
able Information. A
Source of Rational
Amusement. A superb
work for Young and Old.
Illustrated Circular and Table of Contents sent free.
740 PAGES. 680 ILLUSTRATIONS,

PRICE, by mail, postpaid,
MUNN & CO., Publishers,

Office of THE SCIENTIFIC AMERICAN,

361 Broadway, New York:
ELECTRO MOTOR. SIMPLE. HOW TO

make. By Q.M. Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs to make a motor wnich might be driven with
advantage by a current derived from a battery, and
which would have sufficient power to operate a foot
lathe or any machine requiring not over one man power.
with 11 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEM ENT. No. 641. Price 10 cents. To be had at
this ottice and from all newsdealers.

$4.00.

USHMAN CHUCK

Complete line for all uses shown in new
illustrated catalogue, free *- U,
Cushman Chuck Co., H~

GATES ROCK

1

Conn.
Capacity up ¢o 200 tons per hour,
Has producud more ballast, road
metal, and broken more ore than
all other Breake s combined.
Builders of High Grade Mining

Machinery.
Send for Catalogues.

- GATES IRON WORKS,
50 C So. Clinton St., Chicago
215 Franklin St., Boston, Mass.

ROBERT WILHELM BUNSEN. — BIO.

graghical sketch and portrait of this celebrated chemist,
with a review of his contributionstoscience. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 289, Price
10 cents. To be had at this office and from all news
dealers.

STEEL TYPE FOR TYPEWRITERS

Stencils, Steel Stamps, Rubber and
Metal T'ype Wheels, Dies, etc.
Yiodel and Experimental Work
Small Machinery, Novelties, etc., nan-
ufactured by special contract.

New York Stencil Wks., 100 Nassau St., N.Y

VOLNEY W. MASON & C0.,
FRICTION PULLEYS CLUTCHES and ELEVATORS

PROVIDENCE. R, 1.

ARTESIAN

‘Wells, Oil and Gas Wells,drilled
by contract to any depth, from 60
to 3000 feet. We alsomanufacture
and furnish everything required

drill and complete same. Port-
able Horse Power and Mounted
Steam Drilling Machines for 100 to
600 £t. Send 6cents for illustrated
catalogue. Pierce Artesian
and 01l Well Supply an

RN Raagver Strant Now Vor

NESS & HEAD NOISES CURED

y Peck’s Invisible Tubular Ear Cushions. W hispers

D EA heard. Successful when all remedies fail. SoldFR EE

only by F. Hiscox, 858 B’way, N.Y. Write for book of proofs

Scientific Book (jatalogue

RECENTLY IPUBLISHED.

Our new catalogue containing over 100 pages, includ-
ing works on more than fifty different subjects. Will be
mailed free to any address on application.

MUNN & CO. Publishers Scientiic American,

361 Broadway, New York.

Send

{iodel Circular.

Jones Bros. E Co., Cin'ti, 0.

EvEry HOUSEKEEPER NEEDS

= THE PERFECTION FLOUR BIN.
N A HOUSEHOLD NECESSITY.

ANo home complete without it. Sim-
iple to use. Never wears ont. Made
{ of tin. Most useful, convenient, and onl
I perfect article of its kind ever invented.
‘ombines sack or barrel, sifter, pan, and
scoop. Will pay for itself in a short
time by saving waste, time, and labor.
Keeps out dust, vermin, etc. Preserves
flour from mould and mustinéss. Enough
for baking sifted in one minute. 1t pleases
everybody. Satisfaction guaranteed. Sent
express on receipt of price. To hold
1bs., $2.50; 50 1bs., $3; 100 1bs., $4.
Agents wanted. Circular free.

SHERMAN, TANGENBERG & CO.,
27 & 29 W. LAKE ST., CHICAGO.

Perfect Newspaper File

The Koch Patent File, for preserving Newspapers, Mag-
azines, and Pamphlets, has been recently improved and
price reduced. Subscribers to the SCIENTIFIC AMERI-
CAN 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
“SCIENTIFIC MERICAN?” in gilt. Necessary for
one who wishes to })resewe the paper. Address
ishers SCIENTIFIC AMERICAN.

evel
MUNN & CO., Pub

GENERAL~° EXPERIMENTAL

MACHINE WORK . BesT FACILITIES IN CHIGAGO.
NATIONAL MACHINE WORKS, 35 $° CANAL ST CHICAGO ILL.

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the SCIL "TIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts of
the country.

SIZES FROM$7 10 875
WATER SUPPLY TANKS,
X FIRE PUMPS &Erc.

WRITE FOR
PRICES ANdg
~XDESCRIPTIVE
5 UIRCULARS
A1

WANTED.—A practical man, thoroughlyacquainted
with engines, L aving lots of push, with good address, to
sell a metallic steam packing (and apply it too, when ne-
cessary). None who cannot earn twenty-five hundred
dollars per year need apply. Send full details to Sub-
stantial, care of SCIENTIFIC AMERICAN.

ATMOSPHERIC DUSI.—BY WILLIAM
Marcet, F.R.8. An address delivered to the Royal
Meteorological Society. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 7535. Price 10 cents.
To be had at this office and from all newsdealers.

INVENTIONS PRACTICALLY DEVELOPFD

Dmawings, Pattern Making, Experimental and Fine Ma~
chine Work of all kinds, MILLIKEN & D’AMOUR,
151-153 Cedar Street, near West Street, New York.

NEW CATALOGU
—OF—
VALUABLE PAPERS

Has no equal for bori
Invaluable to Carpenters, Cabinet and Pattern Makers.
for set of (9) in neat case, or &0c. for sample, mailed free.:

¥ The Forstmer Auger Bit.&

Smooth, RouudM()va.l, and Square Holes, Mortising, Core Boxes, etc,

Received bighest award Am. Inst. Fair, N. Y.

Send $8
—BRIDGEPORT GUN IMPLEMENT Co., 313 Y

Broadway,N. 5

SCHOOL OF ENCI

COLUMBUS, OHIO.

OHIO STATE UNIVERSITY,

course in mining. Catalogues sent on application.

Courses in Civil, Me-
chanical, Electrical
and Mining Engineer-
ing. Extensive and
well equipped labora-
tories A two years’

NEERINC.

Ri

PURE TEMPERED COPPER

THE SAFEST.MOST DURABLE & ECONOMIGAL METAL EVER OFFERED FOR VA,
BLE FOR ELEGTRICALWORK.EUREKA TEMPERED COPPER CO.NORTH EAST, PA.

0Ys MECH

NICAL USES.HIGHEST ANTI-FRICTIONAL QUALITIES.INDISPENSI

THE AMERICAN BATTLE SHIPS,

Two elegant albums of views of the new warships of
the U. 8. Navy, including the * Cushing,” * Chicago,”
¢ Atlanta,” * Philadelphia,” ‘Jamestown,” * Petrel,”
and others, will be sent to any address in the United
States or Canada. Send 8ixX cents in postage stamps to

E. O McCORMICEK,
G. P, and T. Agent,

C. H. & D. R.R,, CINCINNATI, O.

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goes into all the States and T'errito-
ries, and isread in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he ad-
vertises in the SCIENTIFIC AMERICAN. And do not let
the advertising agent influence you to substitute some
other paper for the SCIENTIFIC AMERICAN, when se-
lecting a list of publications in which you decide it is for
your interest to advertise. This is frequently done for
the reason that the agent gets a larger commission from
the papers having a small circulation than is allowed on
the SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad-
dress MUNN & CO., Publishers,

361 Broadway, New York.

MODERN PALEONTOLOGY, ITS PRE-
pent Condition and Future Task.—By Prof. Carl Vogt.
An interezung paper, in which the author passes in
review the beings that lived in earlier times, and points
out the proper method of studying them at the present
day, and that, too, in amanner essentially different from
the one usually followed, inosmuch as he tries to prove
the relation between the extinct types and the modern
representatives of the organic world, which he claims
can be proved by generation and descent without calling
in theintervention of a special power of creation exist-
ing separate from the organisms. Apowerful argument
in favor of the doctrine of evolution. Contained in
SCIENTIFIC AMERICAN 'SUPPLEMENT, Nos. 249 and
2250. Price 10 cents each. To be had at this office and
trom all newsdealers.

OIL WELL SUPPLY CO.

91 & 92 WATER STREET,

Plttsburgh, Pa., :
Manufacturers of everything needed 1or
ARTESIAN WELLS

for either Gas, Oil, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, ete.
Illustrated catalogue, price
lists and discount sheets

EPARTMERT

UNIVERSITY,

chanical and Mining

NGINEERING ‘I

YANDERBILT
Courses in Civil, Me

Engineering, and Man Rl ual Technolog¥. 12

Professors, 10 Assist ants; two buildings,
extensive facilities, fleld outfits, draughting-rooms,
laboratories and shops. Tuition, $65 per annum. Free
course in highway construction = Forcatalogue of this
or Academic, Law, Medical, Biblical, Dental or Phaiv
maceutical Departments, address at once

WILS WILLIAMS, NASHVILLE, TENN.

FIREFELT.

Building Paper, etc.

Chicago,

H. W. JOHNS MFG.

——Bursar,—
THE NEW NON-CONDUCTING MATERIAL
is a Flexible Felt Made of Pure Asbestos, in a
finely divided fibrous state, indestructible by heat and
unexcelled as a Non-Conductor. U. S. Navy tests show

it to be superior to Hair Felt in Non-Conducting qualities. Made into sectional form
for pipes and into sheets and rolis for large surfaces. Send for Samples.
Asbestos Boiler Coverings, Stenm Packings, Asbestos Cloth, Ashestos

CO0., 87 Maiden Lane.
Philadelphia.

New York.
Boston.

ICE and REFRIGERATING MACHINES

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York.

HARRISON CONVEYOR'!

NEW YORK TRADE SCHOOLS —DE-
scription of the New York Trade Schools which were
established nine years aigo for the purpose of g vingin-
structions to young men in certain trades,and to enable
young men already in such trades to improve 1 hemselves.
With 10 illustrations. Contained in SCIENTIFIC AMERI-

CAN SUPPLEMENT, . 781. Price 10 cents. 1o be
bad at this office and from all newsdealers.
CI.ARK’S

Ventilating and Drying

FANS.

) Light Running, Adjustable
Blades, Self-Oiling Bearings.
24-page catalogue free.
Also Rubber Press Rolls for Wool
and Yarn Washing and
Dyeing Machines.
GEO. P. CLARK, Manuf.

Box L. ‘Windsor Locks, Ct.

CONSTIPATION. —BY C. L. DODGE,
M.D. A practical paper on the nature and cure of this
complaint. Contained in SCIENTIF1C AMERICAN SUPPLE-
MENT, NO. 778. Price 10 cents. Tobe had at this office

and from ail newsdealers.

TIGHT & SLACK BARRELMac

o o A SPEGIALTY oo INERY

= JOHN GREENWOQD &CO0.
ROCHESTER N.Y.

THE DAIMLER MOTOR

THE DAIMLER MOTOR CO.
is prepared to furnish 1, 22, and 4 Horse Power
GAS or PETROLEUM MOTORS
for all Industrial Purposes. Fully illustrated catalogue
and price list on application. Motors in operation at
Works, Steinway, Long 1< and City.
Office;, 111 East 14th Street, New York City.

'|'h§e St:iemitic American

PUBLICATIONS FOR 189I.

The prices of the different publications in the United
States, Canada, and Mexico are as follows:

RATES BY MAIL.

The Scientific American (weekly), one year -  $3.00
The Scientitic American Supplement (weekly), one
year, - - - - - - - - - . 500
The Scientific American, Spanisk Edition (month-
ly), oneyear, - - - - - < < . 300
The Scientific American Architects and Builders
Edition (monthly). one year, - - - = - 25
COMBINED RATES.
The Scientific American and Supplement, - =  $7.00
The Scientific American and Architects and Build-
ers Edition, - - - - = N - - -
The Scientific American, Supplement, and Archi-
tects and Builders Edition, - - - - - 900

= F H H P ti te Rat Six Months.
o e e Handling 6rain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &o. This incm;::’",;;‘;%;; w;}(ijii,f’{:; ,,;:a ﬁ’é;n?t —
MOV € 02 F6T wrondway, New vork, &23%% [ BORDEN, SELLECK & CO., { a3 3es, } Chicago, Il | o Sxbress mones ovaen or drast wordorol ' °

With o1 without Governor.

coffee mills, fans. sausage cutters,
firing, no fuel, no ashes, no re;
Supplies from X% to 10 H. P.

Send

airs, noiseless and compact.
nterchangeable jets and improved in every detail.
ox special circul

t Supplies from hydrant pressure t he cheapest power known.
Invaluable for blowing church organs, running printing presses, sewing macl‘l)ines?la[hes. Saws,

elevators, and all machinery requiring light power. No
No extra insurance. Always ready.

References
ars to the Backus Water Motor Co. Newarls, N. J.

E

A Wonderful Air Mover.
sults guaranteed).
Woolen and Cotton
for ventilating Hotels, Laundries, Public Buildings, etc.
wm. all parts o) the country.

© 1891 SCIENTIFIC AMERICAN, INC.

. For Drying all kinds of goods (special Dryers built and re-

Invaluable in Bleacheries, Dye Houses, Hat Shops, Acid and Paint Works,

Mils, for removing steam, dust, smoke, hot air,acid fumes, bad odors, and
ined

High Speed Engine and Fan b
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Wdvertisements.

Inside Page, each insertion - - 75 cents a line
Back Page, each insertion - - = - $1.00 a line

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

BOSTON

WASKINGTONR"

H W -JOHNS’

RSBESTOE
PAINTS, COLORS, ETc.
H. W. JoHnNs’ LiQuip PAINTS LiQuip CoacH CoLoORs
ROOF AND RAILWAY PAINTS CoOLORS IN OIL
FIRE-PROOF PAINTS SHINGLE AND WoOOD STAINS
ROOFING AND BUILDING MATERIALS
AsBesTOs ROOFING AsBesTOS BuiLping FELT
RoOF COATINGS & CEMENTS AsBESTOS WIRE-CLOTH
AsBEsTOs FIRE AND WATER-PROOF SHEATHING

FIRE-PROOF CONSTRUCTION MATERIALS
STEAM PIPE AND BOILER COVERINGS
AsBesTOS AIR CHAMBER COVERINGS
AsBESTOS SECTIONAL PIPE COVERINGS
AsBesTos FELT, LOocOMOTIVE LAGGING, ETC.
AsBESTO-SPONGE FELT, FiLLING, ETC.
AsBESTO-SPONGE CEMENT FELTING
STEAM PACKINGS
AsBesTOS ROPE PACKING VuLcaNIZED ROPE PACKING
AsBESTOS WICK PACKING AsBesTOs & RusBer CLOTH
ASBESTOS SHEET PACKING TAPE, GASKETS, ETC.
ASBESTOS FABRICS, Ervc.
AsBesTOs CLOTHS, FOR THEATRE CURTAINS, ETC.
FIRe-ProOF ROPE, FOR FIRE-ESCAPES, ETC.
FiRe-ProoF CorD, TWINE, RuGs, MATS, SCREENS, ETC.
FIRE-PROOF COATINGS, CEMENTS, ETc.
AsBesTOS FURNACE CEMENT PLasTic STOVE LINING
AsBESTOS RETORT CEMENT CONCRETE COATING, ETC.
VULCABESTON
ELECTRICAL INSULATING SHEETS, RINGS, WASHERS, ETC.
MOULDED GASKETS, UNION WASHERS, PACKING RINGS
PumP VALVES, ACCUMULATOR CELLS, STEAM PACKING, ETC.

ELECTRICAL CONSTRUCTION MATERIALS
Samples and Descriptive Price List Free by Mail.
H. W. JOHNS MANUFACTURING Co.,
87 MAIDEN LANE, NEW YORK.

= OPENS BY SiMPLY PRESSING ASPRING
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HUDSON’S GARDEN

Hose Mender.

\. S0 simple a child can use it,
Write for descriptive circular.
One box contammg 6 Tubes,

Bands, 1 pair Pllers,
%ost paid, $1.00,

xtra parts sold
separately, Al
dealers keep them.
Agents wanted.
CHAS. E. HUDSON,
Leominster. Mass.'

BRISTOL’S

RECORDING

PRESSURE

¥OR

Pressure
INSURES
Safety and Economy
LOW PRICE

s?(’,‘,d makes the Recording
Descrip- auge a necessity in
ive every well regulated
Circular Steam Plant.
Facaimile The Bristols’ Mfg, Co.
Chart. Waterbury, Conn.

MESSRS. MUNN & CO,, in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and 'to act as Solicitors of Patents
for Inventors.

In this line of business they have had forty-five years’
experience, and now have wunequaled facilities for the
preparation of Patent Drawings, bpemﬂcatlons and the
grosecutlon of Applications for Patents in the United

tates, Canada, and Foreign Countries, Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Books, Labels, Reigsues, Assignments, and
Reports on qurmgemeuts of Patents, All business in-
trusted 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 Labels, Copyrights,
Designs, I‘atems Appeals, Reigsues, Infringements
Assignments, Re_]ected Cases. Hints on the sale of
Patents, ete,

We alo send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showmg ‘the cost and method of securing
Patents in all the principal countries of the world.

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

BRANCH OFFICES.—No. 622 and 64 F Street, Pa-
cific Building, near 7tb Street, Washmgton. D. C.

THE BRIDGEPORT WOOD_FINISHING CO.

GRANVILLE M. BREINIG PRINCIPAL OFFICE
GENERAL AGENT & SUPERINTENDENT, NEW MILFORD. CONN.

NEW YORK. CHICAGO OFFICE & WAREHOUSE
OFFICE 24 O PEARL S™. MANUFACTURERS®f 211 EAST RANDOLPH ST.

WHEELERSPATENTWOODFILLER
BREINIG'S LITHOGEN SiLICATE IPAINT.

ADAPTED TO ALL CLIMATES ESPECIALLY MARINE EXPOSURES.
PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TQ ANY ADDRESS.

- $85  ovell Diamond Sarey, $85

Diamond Frame, Steel Drop For,
ning Parts, including
money can buy. Finishe
é‘ Strictly high grade in every particular. No better machine made at any price.
Bicycle Catalogue Free. Send six cents in stamps for our 100-page illustrated catalogue
of Guns, Rifles, Revolvers, Sporting Goods of all kinds, etc.

‘ JOHN P. LOVELL ARMS CO., 147 Washmgton Street, BOSTON, MASS.

[

TAYAY A" A ATA

ings, Steel Tubing, AdJustable Ball Bearings to all Run-
edals. Suspension Saddle. Finest material
in enamel and nickel.

TCGRAVES

'PASSE GER & FREIG ELEVATORS

HT
S.GRAVES & SON ROCHESTER NY. NEW YORK.BOSTON.STL0UIS.DETROIT.

WAKE UP!

The ‘HANDY’
Gate Valve on ac-
count of being
much lower in
dp ce and moré
compact and better suited for
the purpose, is_ rapidly
perseding wheel-handled
valves and stop cocks for al
low pressure usages (up to 7%
pounds), Steam, water, gas,
oils and thick fluids. We guar-
antee satlsfactlon it costs you nothing to investigate.
Write Lunkenheimer B rass Mfg. Co., Cincinna ti, O.

UTOMATIC :
CUT OFF ENGINE

ERIE PA.
and Experimentat

quKING MnnEls Machjnery, metal

or woodwmade t0 order by MASON & BAUMH, SUCCESSOTS

BaLL

MADE ONLYy

34 to 50 L. P.

THE

ELECTRIC Motor of (Gt
PERCUSSION DRILLS Motor of 19, Sentury

W’grrkNa ndey ﬁlng{ & No 'B(}\l{ l-
N ior ) N er o Fire o Steam o
Marvin System of Percussior. Tools. \ Ashes! No Gauges! No fngio

Drill contains no commutator
nor moving contacts.

f All circuits are protected in clos-

ed metallic cases.

More economical, simpler, and
more easily handled than steam or
air drills.

4 Safe and reliable. Not affected by
moisture, dampness, or dripping
water.
Welght of drill, with tripod,
bout 400 pnunds

Speed of drilling in,
hard granite, 2 in. hole,
2 inches per minute.

Send  for descriptive
pamphlet and prices.
Edison Genernl

Electric Co.
Edison-Building,
Broad St., New York.

MACHINE TOOLS

Engine Lathes, Plzmers, Shapers, Tur-
ret Lathes, etc. [ Send for Catalogue,
The Hendey | Machme Co..Torrmgton, Conn.

TLEABLE

EVLIN m{ N
J HOM SI.EDI'IIGM AVE. &AME;I‘(I‘.‘A'NHS:T PHILA.

SIEMENS

SUBMARINE, + =+
UNDERCROUND, * TELEPHONE,
INTERIOR, +*+ ELECTRIC LICHT.

Manufactured under authority of

SIEMENS & HALSKE by THE EDISON GENERAL ELECTRIC CO.
at their SCHENECTADY WORKS,

Estimates furnished on application.

Wire Department, Edison General Electric Company,

EDISON BUILDING, Broad St., NEW YORK.

NEW KODAKS

“You press the button,
we do the rest.”’

neer! A perfectly safe Motor
for all places and purposes. Cost
of operation about one cent an
hour to each indicated horse pow=-
er. Kor circulars, ete., address

CHARTER GAS ENGINE CO.
0.Box 148, sterling, Ill.

Economy, Rellability,
Simplicity, Safety.
—

AND FINE GRAY IRON ALSO STEEL
CASTINGS FROM SPECIAL

+CABLES.

+ TELECRAPH,

g I

) T

Address,

THE HORSE'S HOOF.--BY DR. WIL- Seven New

liamson Dryden. A very valuable paper on the treat- Styles and
ment of the horse’s hoof, and how to overcome defects. .
l(%ontggged Pin Sc%)n \r'mtmc TAMbuniciéN t?gPPItﬁ*MEN’.l“i Sizes
0. o rice 10 cents. 0 be had a i8 ollice an
from all newsdealers. ALL LOADED WITH
PATENT JACKET KETTlES .
Films.

Plain or Porcelain Lined.
Tested to 100 1b. pressure. Send for Lists.
BARROWS-SAVERY CO.,
S. Front & Reed Streets, Phlladelpma. Pa.
MARINER & HOSKINS,

ASSAYERS &CHEMISTS & §eek & Fasuixs:

See Advertisement in this paper July 11, 1891,

For sale by all Photo. Stock Dealers.

THE EASTMAN COMPANY,

Send for Catalogue. ROCHESTER,N. Y

ARTIFICIAL INCUBATION.—A DE-
scr_i%tmn of the French process of raising chickens.

7 figures. Contained in SOTENTIFIC AMI‘HI(‘AN
SUPPLEMENT, No. 77~. Price 10 cents. To be had at
this oftice and from all newsdealers.

““STANDARD ” EM5RYeL DRESER

SEND FORTH

for Truing and Sharpening Emery Wheels.

Price complete. with extra cubt
Single Cutters, without handle

$2.00.
&) centa each

TL NDMHN’EST B 1=
oRT useonscomin\
HINW
L) STEAMBUILEBS
™ = 9
MANUFACTORIES IN UNITED STATES, SCOTLAND FRANCE, GERMANY & AUSTRIA. - I
Awarded the Grand Prize at late Paris Exposition, °

Cutters supplied to fit any make of handle. If you do

not wish to buy complete tool, send 60c. with name of

the make of handle you have, and we will send cutter to

fit. Will last three twms as Ion%as an other make.

i STANDARD Cleveland, Ohio.
Qur Twist Drills and Too]s are sold by all dealers in

Hardware and Supplies. §# Send for Catatogue.

THE ARTICLES IN THE SCIENTIFIC AMERICAN OF JULY 4th, 1891, ON

THE FLORIDA PHOSPHATE DEPOSITS,

By FRANCIS WYATT, Ph.D.,
Are most timely, and point out the urgent necessity for adequate Railroad facilities in this District of Florida.

The Arcadia, Gulf Coast & akeland B.R.Co

ANTHONY PETERS, Boston, President.
Offices : 8S Lincoln St., Boston, Mass., and De Soto Co., Bank Building, Arcadia, Fla.

Is now being built to furnish these grently needed transportation facilities for the Phosphate District, and will be
the only Standard Gauge Rallron in South Florida, and will also afford the only facilities for loading ocean
steamghips on the Gulf Coast.

The Phosphate traffic alone. will pay the entire operating expenses of the road, besides earning dividends of not less than
fifteen per cent. per annun for the stockholders,

The State grants the road six (6) sguare miles—i. e., 3840 acres of land for every mile of road built. In addition,
the Comp&ny holds warranty deeds for other lands, ata conservative estimate worth one and one=half million
dollars. Therich level soil offers an excellent roadbed; there are no engineering difficulties to be overcome,
and the expense of building will be less than that of any road as yet constructed.

The Company offers one-third of the Capital Stock, or shares, at its par value, $100 per share. Each stockholder
will have the privilege of ea:chunmng his stock for land at the Company’s list prices at any time after two years from the

date of the issue of the stock.
will be made known on application. Samples of Phosphates can be

A LARGE BnN“s seen at the Company’s offices.

THE PROSPECTUS OF THE ROAD IS NOW READY.

will be offered early subscribers to facilitate the buildin, %{ and 0?@311-
ing up for traffic of the first section of the road, details of which

© 1891 SCIENTIFIC AMERICAN, INC.

erner, 47 & 49 Centre Street. New York.

s s If—“s
ERGAS QQ% &Y merkﬂrrua
7()ur ADJUSTABLE STOCKS and DIE

are universally acknowledged to be the

BES'T!

We als? mtakhe Eﬂlb 21',[:‘ Tools on the
same principle, of the 5 MATER I
TWORKMA NSHIP , and always thkled ‘v?:
40f time and lahor saving in 1helr use.

_BmmmmnBRIDGEPORT, CONN. il

JAMES LEFFELWATER WWHEELS

ENGINES, and BOILERS,

TJAMES LEFFEL & CO:
FARLO ST., SPRINGFIELD, OHIO.
110a Liberty Street New York City.

mnzs' WATER EMERY
P T00L GRINDER

Has no pumps,
no valves. No
piping required
to supply it with
water. Always
ready for use.
Simplest in con-
struction, most
efficient in oper-
tion. Send for
Catalogue and
Prices.

W. F. & JOHN BARNES CO.
1999 Ruby Street, Rockford, lil.

$10.00 to $50.00

ness. Magic Lanterns and Views of popular sub-
jects, Catalogues on application. Part 1 Optical, 2
athematmal 3 Meteorological, 4 Magic I.anterns, etc.
L. MANASSE, S8 Madison Street, Chicago. lll.

OTTO GAS ENGINES

33,000 SOLD.
Engines and Pumps Combined.

For COAL GAS
or GASOLINE.

SCHLEICHER, SCHUMM & CO.

PHILADELPHIA,
CHICAGO, NEW YORK.

TRCAMCRIAN BELL TELEPAOIE 0.

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission of Speech by all known
forius of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it oritslicensees responsible for such
unlawful use. and all the consequences
thereof, and liable to suit therefor.

STEVENS PATENT FIRM JOINT

! HERMAPHRODITE CALIPERS

per night. A
light and pro-
fitable busi-

56 E. Price Llst —Sent by mail.
$0 35 g mch $0 65 l 1(2) in?h ..... $0.85
R

Ideal and Leader Spring Dividers and Cali-
1 pers, Ideal Surface Gauges, Depth Gauges, and
k 1'ine Machinists’ T'ools.

1lustrated catalogue free to all,
§J. STEVENS ARMS & TOOL
P.0O.Box 230, Chicopee Falls, Mass.

GEAR CUTTING

co.,

1 Leland, Faulconer & Norton Co.,Detroit,Mich

or FDHGIN
M GS

HARTFORD

C O NN,

PRINTING INKS

he S(‘IENTIFIC AMERICAN, is printed with CHAS,
ENEU HNSON & CO.’S INK, Tenthand Lombard
Sts., Phlladelphla, and 47 Rose St., opp. Duane, New York





