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HOW BEST TO AVOID COLLISION AT SEA,

The recent collision between the steamers Thingvalla
and Geiser, the latter being lost, has opened anew in
England the discussions regarding lights and signals.
The principal objections to such codes of signals as
have, as yet, been devised is that, while they give the
course being held with admirable promptitude, they
do not and cannot give the exact parallel upon which
the ship is advancing, if there be any wind, and it is
principally under such conditions that danger menaces.
Thus, if the signal meaning a stranger is advancing
from E. by N. should come over the port bow, the wind
being abeaw or quartering, the information would be
valueless, and indeed wmisleading, for, should the helm
be put a-port, the ship so heeding might only go out
of her way to meet the stranger, while, had she heard
and heeded no signal, and held her course, she would
have run free and clear. Capt. Colomb and Admiral
De Horsey have argued the electrie side-light question
in public letters pro and con. The Admiral has faith
in this system because the lights can be easily regulated
in intensity to suit the weather. Another authority
proposes electric lights with what he calls a ‘ holo-
phote ” reflector, the same to be put on the bridge for
the use of the watch officer. An account says: The
handle by which thislight can be moved is to be regu-
lated absolutely by the position of the helm. When
the helm is moved, a detent is released and the ray of
light sweeps over the water, giving the same signal to

‘| a passing vessel as the driver of a vehicle gives with his

hand. . When the light has completed its sweep, it is
to be autoniatically shut out.
—_————— >4 ————
COLORED LIGHT TRIALS WITH THE INSANE.

The experimments with coloredlights in the treatment
of the insane made recently at Alessandria, Italy, are
being much discussed by the medical faculty, though
getting little credence ; the cures, if cures were really
made, being attributed to unusual treatment and
painstaking attention on the part of the medical staff
because of the color trials rather than to anything in
the theory itself. In the evidence transmitted by Dr.
Ponza, he says rooms were selected with as many win-
dows as possible, the walls of the rooms being painted
A patient suffer-
ing from melancholia, who would not eat, was placed
in a room with bright red walls and windows. In three

g8 | hours he became quite cheerful, and asked for food.

Another lunatic, who always kept his hands over his
mouth to keep out air and nourishment, was placed in
the same room, and the next day was much better and
ate with a hearty appetite.

A violent maniac was placed in a blue room, and
became quiet in an hour. Another patient, after
spending a whole day in a violet colored room, was
completely cured. American and English medical
authorities seewm to regard these cures as effects rather
than causes of the treatment, induced, they argue, not
because the light was colored, but because it wasa
novel sensation, making the patients to forget their
inclinations, as pebbles put into the ear of a balky
horse will cause him to forget his pranks; a sudden
bath or shock might have the same transitory effect.

—_— et —
Manufacture of Light without Heat.

Prof. Oliver J. Lodge has been endeavoring to man-
ufacture light by direct electric action without the
intervention of heat, utilizing for the purpose Maxwell’s
theory that light is really an electric disturbance or
vibration. The means adopted is the oscillatory dis-
charge of a Leyden jar, whose rate of vibration has
been wade as high as 1,000 million complete vibrations
per second. The waves so obtained are about three
yards long, and are essentially light in every particu-
lar except that they are unable to affect the retina.
To do this they must be shortened to the hundred-
thousandth of an inch. All that has yet been accom-
plished, therefore, is the artificial production of direct
electrical radiation, differing in no respect from the
waves of light except in the one matter of length.
The electrical waves travel through space with the
same speed as light, and are refracted and absorbed
by material substances according to the same laws.
‘We only need to be able to generate waves of any
desired length in order to entirely revolutionize our
present best systems of obtaining artificial light by
help.of steam engines and dynamos, which is a most
wasteful and empirical process.

In a paper given in Nuture, Dr. Lodge further dis-
cuasses the subject as follows :

The conclusions at which we have arrived, that light
is an electrical disturbance, and that light waves are ex-
cited by electric oscillations, mnust ultimately, and very
shortly, have a practical import.

.Our present systems of making light artificially are
wastefal and ineffective. We want a certain range of
oscillation, Between 7,000 and 4,000 billion: vibrations
per second ; no other is useful to us, because no other

has any effect on our retina ; but we de not know how |
We can'produce a

to prodm-e vibrations of this rate.
definite vibration of one or two hundred or thousand
per second ; in other words, we can excite a pure tone

-6 ' of definite pitch, and we can command any desired
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| range-of such tones continuously by mieans of bellows

and a key board. We can also (though the fact is less
well’known) excite mmomentarily definite ethereal vibra-
tions of some wmillions per second, as I have at length
explained ; but we do not at present seem to know how
to maintain this rate quite continuously. To get wuch
faster rates of vibration than this we have to fall back
upon atoms. We know how to make atows vibrate ;
it is done by what we call ‘* heating ” the substance,
and if wecould deal with individual atoms unhampered
by others, it is possible that we might get a pure and
simple mode of vibration from them. It is possible,
but unlikely ; for atoms, even when isolated, have a
wultitude of mnodes of vibration special to themselves,
of which only a few are of practical use to us, and we
do not know how to excite some withoutalso the others.
However, we do not at present even deal with indi-
vidual atoms ; we treat them crowded together in a
compact Iass, so that their modes of vibration are
really infinite.

‘We take a lump of matter, say a carbon filamment or
a piece of quicklime, and by raising its temperature
we impress upon its atoms higher and higher modes of
vibration, not transmuting the lower into the higher,
but superposing the higher upon the lower, until at
length we get such rates of vibration as our retina is
constructed for, and we are satisfied. But how waste-
ful and indirect and empirical is the process. We want
a small range of rapid vibrations, and we know no bet-
ter than to make the whole series leading up to them.
It is as though, in order to sound sowme little shrill
octave of pipes in an organ, we were obliged to depress
every key and every pedal, and to blow a young hurri-
cane.

I have purposely selected as examples the more per-
fect methods of obtaining artificial light, wherein the
waste radiation is only useless, and not noxious. But
the old-fashioned plan was cruder even than this;
it consisted simply in setting sowmething burning,
whereby not only the fuel but the air was consumned,
whereby also a most powerful radiation was produced,
in the waste waves of which we were content to sit
stewing, for the sake of the minute, almost infinitesi-
mal, fraction of it which enabled us to see.

Every one knows now, however, that combustion is
not a pleasant or healthy mode of obtaining light ; but
everybody does not realize that neither is incandescence
a satisfactory and unwasteful method which is likely
to be practiced for more than a few decades, or, per-
haps, a century.

Look at the furnaces and boilers of a great steam
engine driving a group of dynamos, and estiinate the
energy expended ; and then look at the incandescent
filaments of the lamps excited by them, and estimate
how much of their radiated energy is of real service to
the eye. It will be as the energy of a pitch pipe to an
entire orchestra.

It is not too much to say that a boy turning a handle
could, if his energy were properly directed, produce
quite as much real light as is produced by all this mmass
of mechanism and consumption of material.

There might, perhaps, be something contrary to the
laws of nature in thus hoping to get and utilize some
specific kind of radiation without the rest, but Lord
Rayleigh has shown in a short communication to the
British Association, at York, that itis not so, and that,
therefore, we have a right to try to do it.

‘We do not yet know how it is true, but it is one of
the things we have got to learn.

Any one looking at a common glow worm must be
struck with the fact that not by ordinary combustion,
nor yet on the steam engine and dynamo principle, is
that easy light produced. Very little waste radiation
is there from phosphorescent things in general. Light
of the kind able to affect the retina is directly emitted,
and for this, for even a large supply of this, a modicum
of energy suffices.

Solar radiation consists of waves of all sizes, it is
true ; but then solar radiation has innumerable things
to do besides making things visible. The whole of its
energy is useful. In artificial lighting nothing but
light is desired ; when heat is wanted it is best obtained
separately, by combustion. And so soon as we clearly
recognize that light is an electrical vibration, so soon
shall we begin to beat about for some mode of exciting
and maintaining an electrical vibration of any re-
quired degree of rapidity. When this has been accom-
plished, the problem of artificial lighting will have
been solved.

e~ -——
Removal of Rust.

A method of removing rust from iron consists in iwm-
mersing the articles in a bath consisting of a nearly
saturated solution of chloride of tin. The length of
time during which the objects are allowed to remain in
the bath depends on the thickness of the coating of
rust ; but in ordinary cases twelve to twenty-four hours
is sufficient - The solation ought nottocontain a great
excess of acid if the iron itself is not to be attacked.
On taking them fromn the bath, the articles are rinsed
in water and afterward in ammonia. The iron, when
thus treated, has the appearance of dull silver; but a
simple polishing will give it its normal appearance.
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‘The Waste of Anthracite and the
the Supply.

The statistics of coal production, which we publish
in our usual market report, show that during the
month of August the shipments of anthracite from the
Pennsylvania wmines to market amounted to 4,097,563
gross tons, which is the largest anthracite output ever
made in one month, and is at the rate of 49,000,000 tons
a year.

During the eight months of the present year, the
shipments of anthracite to market have amounted to
23.619.291 tons, being 1,755,495 tons in excess of the
shipments during the corresponding period in 1887.
During the months of September, October, November,
and December, 1887 the shipments amounted to
12,777,222 tons, anl as we shall certainly largely exceed
that amount this year, it appears probable that we
shall send to market this year 3714 or 38 million tons of
anthracite.

If we include the coal sold and used at the mines, say
6 per cent of the shipments, the grand total output for
the year will probably amount to 40,000,000 gross tons.

The average waste of anthracite in mining and
preparation for market has been carefully estimated
fromn many reliable data by the Geological Survey of
Pennsylvania, as follows :

Exhaustion of

Coal left in pillars,etc.........ooooiiiiiienen.. 45 per cent.

Coal lost in mining by blasting, etc............. 15 i

Breaker waste 16 per cent of 40 per cent........ 64
Total JOSB. ...t ieiine e 664

Or only about one-third of the coal goes to market, if
therefore we produce 40,000,000 tons this year, it
represents the exhaustion of 120,000,000 tons of our
available supply, and this does not now much, if at
all, exceed 9,000.000,000 tons. ‘

At the present rate of production and present per-
centage of waste in mining, our entire supply of an-
thracite coal will last only 75 years.

This statement is not based on any mere guess, but
is founded on reliable data, and it is so startling in its
significance that it should certainly attract the atten-
tion of the managers of our great coal companies, and
even of the government of the Stute of Pennsylvania.
It is not claimed that we have yet reached our maxi-
mum production, and every increase means that the
coal will be worked out in proportionately less time
than here stated.

Long hefore the supply has been exhausted, the
demand for anthracite will have exceeded the supply,
and prices will be limited only by the prices of other
fuels; and as cheap fuel is the very foundation of
industrial prosperity, it is not difficult to imagine the
resulting effect on the industries of a large part of this
country.

The present enormous, disgraceful, and unnecessary
waste in mining anthracite should be stopped, and if
the interests of the great coal commpanies are not
sufficient to impel them to do this, then the govern-
ment of the State, which is the guardian of the citizens’
interests, should intervene to save these from the dis-
astrous consequences of the spendthrift policy of those
who now monopolize our invaluable supplies of this
fuel.—Eng. and Min. Jour.

— 4 ———————
Vegetable Cows,

Several natural orders of the vegetable kingdom in-
clude plants that are characterized by the secretion of
a fluid closely resembling milk in appearance and
consistency, and a familiar example of these isto be
seen in our common milkweed (Asclepias cornuti),
which is well known to everybody. In sowe plants,
this milky fluid is of the most venomous nature; in
others, it possesses active medicinal virtues; in others,
it yields a product (such as India rubber and gutta
percha) of the highest importance to the arts and in-
dustries ; and, in others still, it proves of value as a
human aliment. Since the same general properties
characterize the plants of each natural family, it
\seems an anomaly that, in the same order, we should

nd the species of one genus producing a lactescent
Nuid of a highly poisonous nature, and those of an-
otiher yielding one that is entirely innocuous. Yet such
is offten the case, and we have a striking example of
it in\ the bread fruit order, the Artocarpacez, which,
on th¥ one hand, includes the celebrated upas tree of
which, when pierced, exudes a milky juice con-
taining an acrid virulent poison (antiarin), the smallest
quantityy of which will kill the largest animal, and,
on the \other, the famous Brosimum utili of South
America,n which yields a copious supply of rich,
wholesoine \_qlilk, of as good a quality as that from
the cow. Thwre are several other instances in the
vegetable king&om of such an association, in the same
natural order, of\plants that produce a noxious lac-
tescent juice with\ others which yield a wholesome
one adapted for m#n’s use, and which may therefore
be designated as *‘ viegetable cows.” To speak only of
the latter class, the@ most remrarkable examnple isthe
species of Brosimugn just mentioned, which was dis-
covered and madef known by the eelebrated traveler
Humboldt. This Jtree forms extensive forests on the
mountains near fhe town of Coriaco, and elsewhere
along the sea coalst of Venezuela—growing to upward

of one hundred feet in height, with a trunk six or
eight feet in diameter, and branchless for the first
sixty or seventy feet of its height. It is popularly
known as the cow tree, Palo de Vaea, or Arbol
de Leche. ‘ Its milk, which is obtained by making
incisions in the trunk, so closely resembles the milk
of the cow, both in appearance and quality, that it is
commonly used as an article of food by the inhabitants
of the places where the tree is abundant. TUnlike
many other vegetable milks, it is perfectly wholesome
and very nourishing, possessing an agreeable taste,
like that of sweet cream, and a pleasant balsamic odor,
its only unpleasant quality being a slight amount of
stickiness. The chemical analysis of this milk has
shown it to possess a composition closely resembling
some animal substances, and, like animal milk, it
quickly forms a yellow, cheesy scum upon its surface,
and, after a few days’ exposure to the atmosphere,
turns sour and putrefies. It contains upward of
thirty per cent of a resinous substance called galactin
by chemists.” (I7eas. of Botany.) Speaking of this
tree, Humboldt says: *‘ They [the natives] profess to
recognize, from the color and thickness of the foli-
age, the trunks that yield the most juice, as the herds-
man distinguishes, from external signs, a good milch
cow. Amidst the great number of curious phenomena
that I have observed in the course of my travels, I
confess there are few that have made so powerful an
iinpression on me as the aspect of the cow tree. A
few drops of vegetable juice recall to our minds all
the powerfulness and fecundity of nature. On the
barren flank of a rock grows a tree with coriaceous
and dry leaves. Its large woody roots can scarcely
penetrate into the stone. For several months in the
year, not a single shower moistens its foliage. Its
branches appear dead and dried, but when the trunk
is pierced, there flows from it a sweet and nourishing
milk. It is at the rising of the sun that this vegeta-
ble fountain is most abundant. The negroes and na-
tives are then seen hastening from all quarters, fur-
nished with large bowls to receive the milk, which
grows yellow and thickens at the surface. Some
empty the bowls under the tree itself, others carry the
juice home to their children.”

In the Dogbane order, the Apocynaces, which in-
cludes plants that are mostly of a venomous nature
and possess an exceedingly acrid and drastic juice, we
have a second example of a tree that secretes a
wholesome, milk-like fluid. This iz the Tabernemon-
tana utilis, the cow tree of Demerara, or hya-hya of
the natives. This tree grows in abundance in the
forests of British Guiana, and its bark, when tapped,
yields a copious supply of thick, sweet milk, resembling
that of the cow in appearance, but rather sticky from
the presence of caoutchouc. This milk mixes freely
with water, is of a pleasant flavor, and the natives em-
ploy it as a refreshing beverage.

Two ‘“cow trees” are found in the order Sapotacez,
which embraces numerous plants valuable for their
succulent fruits, such as the marmalade, star apple,
ete. One of these is the Mimusops elata, called by the
natives massarandaba or aprain, and which Professor
Orton, in the Andes and the Amazons, deseribes as one
of the noblest trees of the forests of Para. It stands
from 180 to 200 feet in height, is 20 feet in circumnfer-
ence, and is crowned with a vast dome of foliage. The
milk yielded by the bark has the consistency of
cream, and is used for tea, coffee, and custards. It
hardens by exposure, so as to resemble gutta percha,
which, indeed, is the product of a Malaisian tree be-
longing to the same natural order. The other tree is
the Mimusops balata, or bully tree, of English, French,
and Dutch Guiana. The milk of this species is some-
times employed with tea or coffee, instead of cow’s
milk, but has the disadvantage of hardening very ra-
pidly upon exposure to the air.

The natural order Asclepiadace® consists of plants
that are almost always milky, and the milk is usually
acrid and bitter, and always to be suspected, yet one
of the plants of the family, Gymnema lactiferum, the
cow plant of Ceylon, called by the natives kiriaghuna,
yields a milk which the Cingalese make use of as
food.

Another example of a ‘‘cow tree” belonging to a
dangerous natural order, the Euphorbiacez, which em-
braces plants having acrid and purgative juices, is
the BEuphorbia balsamifera, or Tabayba dolce, of the
Canaries. Notwithstanding the fact that the plants of
this genus have juices that possess very active me-
dicinal qualities, and are in some cases so Venomous
that they are used as arrow poisons, the juice of the
species under consideration is innocuous, and, accord-
ing to Leopold von Buch, is similar tosweet milk, and
is eaten as a delicacy after being thickened into a jelly.

Still another ** cow tree” is found in the order Clu-

siace® or Guttifere,which embraces plants that secrete ;

an acrid, purgative, yellow gum resin, such as gam-
boge. . This tree is the Clusia galactodendron, a na-
tive of Venezuela, where it is known as Palo de Vaca.
It has a thick bark, covered with rough tubereles, and
its internal tissue becomes red when' exposed-to the
air.” In extracting the milk, the inhabitants make in-
cisions through the bark till the wood is reached.
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These cuts are said to be made only before full
moon, it being imagined that the milk flows more
freely then than at any other time. One tree will
yield a quart in an hour. The milk is freely used by
all, especially by children, although it has a somewhat
astringent taste.

In the order Moracee, which includes the mulberry
and fig, there are several species of Ficus that are
known as cow trees, and the milky fluid of which is
blandand used as a beverage, although in most of the
species of the genus the juice is exceedingly aecrid.

Fall Cleaning Up.

The Manufacturers’ Gazette suggests to its readers
that now is a capital time to prepare for winter, both
inside of the mill and around the outside premises.
Taking advantage of the cool, dry, and clear days to
repaint sash, clean windows, and paint up your wooden
buildings will be infinitely better than to leave things
all demoralized for winter storms to beat upon. Now
that the days are visibly shortening, it willsoon be that
daylight will be greatly retarded by dirty windows.
Put in the odd panes of glass; do a little whitewashing
or painting ; in fact, clean up thoroughly. Make the
mill as cheery and comfortable as possible for the help
during the dark wintry days. Have your circulation
piping carefully looked over, and all leaky valves and
joints packed, to prevent unnecessary waste of fuel.
Patch up those holes and cracks in the brickwork and
floors. See that all outside doors are in working order
and weatherproof. Perhaps the roof will bear a little
investigation and renewing in spots.

These are all little things, but they require attention
at the proper time, for if allowed to go loose they will
count up in the aggregation of shiftlessness.

Out in the yard we may have a pile of scrap iron,
odd pieces of lumber, and what not, which may be re-
quired during the winter. Gather thisstuft all together
and cover it up with a board roof if possible; if not,
use old drier canvas. Anything is better than to have
it snowed under and hunted for some night with alamp
and shovel with the thermometer around zero. 0Odd
machinery, like pulleys, gears, or pieces of shaft, should
be blocked up off the ground, as when not so cared for
they settle into the earth, and, if not frozen down, will
become badly rusted at the ground contact. Piping
and fittings especially should be housed, as they are so
liable to damage by lying loose outside.

— -t r-—
‘The Comngress of American Physicians and
Surgeons.

The above organization began its first triennial
meeting in Washington, D. C., on the afternoon of
September 18, the business of the assemblage filling up
pretty well the remainder of the week. The attend-
ance at first included 200 members, which at the later
sessions was considerably increased. Dr. John S.
Billings, the eminent sanitarian, was elected president.
The papers were read before eleven sections, each sec-
tion representing a body of specialists. The great
number of papers thus disposed of makes even a recapi-
tulation of their titles an immpossibility. One, however,
may be noted as being of sadly increased interest at
the present moment. Major G. M. Sternberg read a
paper upon *‘ Recent Investigations Relating to the
Etiology of Yellow Fever.” He reviewed the germ in-
vestigations of Drs. Freire, Finlay, and Gibier, and an-
nounced his belief that the specific microbe of yellow
fever had not yet been found. Major Sternberg is still
engaged in his researches, but gave no promise that an
effectual yellow fever prophylactic would be ever found.

Electric Street Cars in New York City.

Electric traction cars, in the place of horse cars, be-
gan making trips in the public service on the Fourth
Avenue line, New York City, on September 17, the
Julien storage battery system being employed. The
battery for a car consists of 144 cells, made to slide
under the seats from the outside on trays. The gen-
eral construction of the Julien battery, and the method
of charging it, was given in the SCIENTIFIC AMERI-
CAN of May 7, 1887. Each truck carries a motor capa-
ble of propelling four cars, to guard against danger of
a breakdown, and the battery as furnished to the caris
designed to afford sufficient power to drive it thirty to
forty miles with an ordinary load. The same motor
that propels the car furnishes the light to superscede
the oil lamps heretofore used. The electric cars are
two feet longer than the horse cars on the same line,
which, it is said, the company intend to change into
electrie cars, should the new system prove to be what
is hoped for in practical use for city travel.

———— O —

THE idea of a nation with the wealth and mechanical
skill of the United States having to go abroad for its
guns for warfare is ridiculous. Sporting arms, equal
in workmanship to any manufactured in the world,
are made in this country, and there is no reason why
the heavier ordnance should not also be made here.
There is a bill pending before Congress to appropriate
ten millions a year for this purpose. If the bill passes,
it will open an extensive field to American manu-
facturers.—Sloves and Hardware.




210

PRATT INSTITUTE, BROOKLYN, N. Y.

In matters of education, as well asin business and all
modern enterprises, concentration is the order of the
day. Specific courses of study for specific purposes
have becoine an absolute necessity ; and Whlle a classi-
cal or scientific education is a neces-
sary preliminary to professional oc-

Scientific Qmevican,
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It is undoubtedly the most important enterprise of the
kind in this country, if not in the world.

The buildings of the Pratt Institute in Brooklyn
contain from three to four acres of floor space, and
vary in height from one to six stories. They are

cupations, it is no longer possible
for a general - education to cover

the great multitude of known sub-
jects with sufficient completeness to

The main building of the Institute is a brickand ter-
ra cotta structure six stories high, 100 feet wide, 50 feet
in depth, with an L 87X50 feet upon one side. In the
rearof the Institute proper is the departinent of me-
chanic arts, covering an area 247X95 feet, these build-
ings varying from one to three sto-
ries in height.

A front view of the Institute
buildings is presented in the upper
central picture of our large engrav-
ing, and the rear, or Grand Avenue

render such an education of any
practical value. A great majority of
people are dependent upon trades,
and these, in many cases, are quick-
ly and imperfectly learned without
even a rudimentary education as a
basis. In most cases people are
obliged to earn a livelihood while
learning how to get a living. Asa
consequence, the time for learning
a trade is made as short as possible.
It is learned, it may be, from a
master who is such only in name,
and thus it is that the country pos-
sesses many workers who, for a lack
of correct training in the beginning,
make life a failure.

‘There are in this equntry several
institutions for technical education
which are practical, useful, and
highly beneficial to those who avail
themselves of their privileges, but
there is nothing so good or so per-
fect that it cannot be improved
upon. Of course, it is to be ex-
pected that every institution will—
go far as practicable—keep up with
the times, but an industrial institute
starting to-day has the benefit of accumulated experi-
ence and of being inbued with the feeling and spirit
of the present time. Aninstitute having these advan-
tages has grown in our vicinity to gigantic proportions
in such a quiet way that, notwithstanding it is more
than a year old and has involved the expenditure of

THE PRATT INSTITUTE, BROOKLYN, N. Y—VIEW FROM THE REAR

located on a plot of land situated between Ryer-
son Street and Grand Avenue and between De Kalb
and Willoughby Avenues, the main building fronting
on Ryerson Street, and the buildings for the depart-
ment of mechanic arts fronting on Grand Avenue.
Across Ryerson Street, opposite the main building, is

THE PRATT INSTITUTE—THE FREE READING ROOM.

millions of dollars, it is secarcely known beyond its imn-
mediate locality. We refer to the Pratt Institute, of
Brooklyn, N. Y. The present obscurity of this great
enterprise is partly due to the innate modesty of its
founder, Mr. Charles Pratt, and partly to his cautious
methods. )

- The philanthropic scheme which culminated in the
-founding of this remarkable institution was the dream
of Mr. Pratt’s youth. In early life he was forced to
learn what it meant to economize in everything. His
education was secured through his own industry and
perseverance. Helearned the machinist’s trade, and by
-hard work earned enough money to carry him through
school. - While in school he practiced the severest
economy, boarding himself at the cost of a dollar a
‘week. He kept his wants small and in every way hus-
banded his resources, so as to complefe his education
without taking upon himnself the burden of debt. In
these days of close calculation and denial he thought
of others in conditions similar to his own, and. con-
ceived the idea of working out a scheme of some kind
for the awmelioration of the condition of other youth

-and of the world’s workers generally. ' The jdea as-|-
~sumed different forms at successive stages of his career, |-

until at length -it developed into a scheme for the

toundmg of a great institute for teehnical educatlon :

and manual trammg., This institute is no longer a

-faint ¢onception or well-defined scheme,: ‘but is'a sub-
stantial reality; amonument ‘to the phlla.nthropy and |

wisdom of its founder, an ornament to the city in
which it is located, and a credit to the country atlarge.

a plot of ground, 850 X 200 feet, extending through
the block to St. James’ Place, the plot serving at pre-
sent as a playground for the young ladies connected
with the Institute. Aecross Grand Avenue, opposite
the department of mechanic arts, is a plot 250200 feet
which serves as a playground for the boys.

THE PRATT INSTITUTE—THE

© 1888 SCIENTIFIC AMERICAN, INC.

side, is shown in one of the smaller
engravings. The buildings are pro-
vided with all the modern appli-
ances for lighting, heating, ventila-
tion, the prevention of fire, etc. In
the main building is a large elevat-
or running from the basement to
the tower above, adapted for both
passenger and freight service. The
buildings are lighted throughout
by a complete system of incandes-
cent and arc lamnps, rendering even-
ing work in the various classrooms
and shops as practicable as that of
the day. The buildings—as will
be seen by reference to the engrav-
ings—are not wanting in external
beauty, while they are constructed
in the most substantial manner,
being practically fireproof, and as
strong as would be required for the
heaviest kind of manufacturing.

Land for the buildings was pur-
chased in 1884. Contracts were made
in the early part of 1885 ; the work
of excavating began about July 1
of that year, and the construction
was continued through 1886-87.
May 19, 1887, the charter was granted, with power to
confer degrees.

In addition to the facilities for technical education,
which are designed exclusively for scholars, there are
three features of interest to the general public: a free
library containing several thousand choice books, to
which additions are constantly being made; a free
reading room provided with about 150 of the best
American and foreign periodicals, and furnished with
a library of reference books,such as encyclopedias,

PLAYGROUNDS,

dictionaries, and other books often needed for. consul-

tation ; and a technical museum containing speciinens
of manufactured articles, together with the erude ma-
terials from which they were made, the specimens being
arranged to show the various processes through which
the materials pass from their original state to the fin-
ished product.

The Institute will accommodate several thousand stu-
dents, who will be charged for the privileges of the insti-
tution, but the amount is very low, and all the revenues
are to be devoted to the support of the Institute. In
addition to this source of revenue, Mr. Pratt has built
in Greenpoint, L. I., an apartment building known as
the ¢ Astral,” the rental of which goes to the sup-
port of the Institute. This building cost about
$400,000. 1t is one of the most complete and per-
fectly arranged apartment houses ever constructed.
We doubt the existence of its equal. It is a little
city of itself, with every modern appliance for the
comfort of its inmates. Still, the rentals are easily
within the means of mechanics and laboring men.
These apartments, we are informed, are to be deeded
to the Pratt Institute.

Part of the basement of the main building of the
Institute will be utilized for a lunch room. Upon the
first floor of the main building are the library and
reading room. A portion of the second floor is set
apart for the general offices of the Institute, the re-
mainder being arranged as a lecture hall, in which lee-

FREE LIBRARY,
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tures upon various subjects are to be delivered from
time to time. It is intended that these lectures shall
bear directly upon the work of the Institute in all its
phases, and shall thus include practical instruction
upon those matters which pertain to right modes of

living, the problems of political and
social life, domestic economy, sani-
tary science, literary culture, eth-
ics, etc. While many of these lec-
tures may be given as a part of the
regular work of the Institute to
pupils only, yet many others will be
so arranged as to meet the wants of
those not directly connected with
the Institute, but who wish an op-
portunity of obtaining systematic
instruction upon subjects of inter-
est and importance. Thethird floor
is devoted to sewing, dressmaking,
millinery, and art embroidery. In
the sewing department instruction
is givenin all kinds of hand sewing,
in machine sewing, and in cutting
and making plain garments from
patterns. In the dressmaking de-
partment a systematic course in
dressinaking is given. Each pupil,
under the guidance of a competent
teacher, learns to fit from measure,
make and drape an entire dress for
herself or others. In the depart-
ment of millinery each pupil makes
during the course an entire hat or
bonnet, combining good taste and
good workmanship. The depart-
ment of art emnbroidery is intended
to train women in designing, due
attention being paid to harmony
of colors and symmetry of forms.

One of the helpful departments of the institution is
the school of shorthand and typewriting, located on
the third floor. The work done in this department is

thorough and practical.

The entire fourth floor of the main building and the

art hall of the sixth floor are oc-
cupied by the school of art and
design. A great deal of atten-
tion has been given to the ar-
rangement of the various rooms
of this department, and to the
selection of examples for draw-
ing, casts and photographes in
large numbers having been pur-
chased in Europe for the use of
the students. Every facility is
provided for thorough and sys-
tematic work, and pupils may
here pursue regular courses in
drawing and painting, design,
clay modeling, wood -carving,
architectural and mechanical
drawing. In connection with
the courses, lectures are given
on architecture, historic orna-
ment, perspective, design, theory
of color, mythology, and artis-
tic anatomy. As drawing is the

department of ceramics.

brated manufactories of Berlin, -Dresden,

about 4,000 specimens, being most complete in the
There are specimens of the

raw material used in the manufacture of earthenware,
faience, porcelain, and various samples from the cele-
Vienna,

THE PRATT INSTITUTE—THE MUSEUM.

Sevres, Limoges, Worcester,
Staffordshire potteries of Wedgwood, Minton, Cope-
Switzerland, Sweden, Denmark,
Russia, and Italy are also represented,
country by many fine

land, Doulton, ete.

pieces of faience,

Derby, and from the

the last
from

mounds of the Mississippi Valley, with some pieces
of modern clay work by the Indians of Mexico.

Glass is exhibited in various foriws, blown, cut, en-
graved, etched, enameled, and ornamented in many
colors, from the works in Austria, Bohemia, Germany,

insight into the science of mineralogy.

and France, also many pieces of
beautiful cameo glass from Messrs.
Webb, at Stourbridge, England.
Venetian glass also is shown in
great variety of modern and medi-
@val designs, rich in color and
uniquein form. There are also spe-
cimens of Roman, Florentine, and
Venetian mosaic work from the
laboratory of Dr. A. Salviati.

A set of models from Germany,
showing the enamel work of various
countries, is represented. Copper,
iron, tin, zine, and other metals,
with their alloys, are exhibited in
solid, filigree, inlaid, engraved, and
repousse work, together with a. few
choice pieces of Venetian, French,
Russian, and American bronze. A
large number of ores are exhibited
to show the material from which
the metals have been derived, and
these are placed in close proximity
to the artistic and skillfully worked
metal. The collection of American
materials and epanufactures is be-
ing rapidly made. It will soon be
possible for a visitor to compare
the finest specimens of handicraft
from both hemispheres.

A part of the collection consists
of many species of minerals, and
a large number of crystal models in
wood and glass, arranged togive an
The cele-

brated diamonds and other gems of the world are
represented by handsomely cut facsimiles. A series
of rocks, arranged according to Rosenbusch, contains
about 600 European specimens, and near these are

placed the same number of
American specimens. Although
the collection is not cownplete, it
shows what may be brought out
of the earth by intelligence, la-
bor, and skill.

Upon the sixth floor of the
main building is the art hall,
provided with a large skylight.
It is used for advanced free
hand drawing and painting, and
for the exhibition of art collec-
tions. Upon this floor also are
two cooking schools, provided
with all the appointments of a
well ordered kitchen, including
a superb range, gas stoves, gal-
vanized iron sinks, hot and cold
water faucets, closets, dressers,
refrigerators, ete. Under the
skylight, in the central portion”
of the rooms, are arranged large
cooking tables, each furnished

basis of all constructive industries, pictorial art, and [ Nove, Milan, Bologna, Paroes, Rome, and Naples. | with gas burners for cooking and drawers with shelves
decorative design, this is one of the most impor-|In antique pottery there are specimens of Grmco-|below. Every drawer and set of shelves is supplied
tant departments of the institution. Particular at-| Etruscan and Flemish stoneware, of German and|with a complete assortment of cooking ulensils, so
tention will be given to instruction in sculpture and ' Roman earthenware, and also of pottery from the]that twenty people can work at the same time in each

wood carving, with special
reference to the develop-
ment of a high class of art
work in bronze, copper,
and stone. This depart-
ment will be instituted for
the purpose of encourag-
ing ladies desiring to be-
come proficient in these
branches of art.

The fifth floor of the
nsain building is set apart
for the technical museum.
The museum hall proper
is pwrovided with rows of
substwantial oak cases of
two ewlasses, vertical and
horizonital, all the cases
being provided with air
tight plate glassdoors. In
these casesr are arranged
various wares 'in' different
states of completion ; some
of the finest spewimens of
glassware, cerainias, bron-
zes, iron and brass work to
be obtained in Eunope are
shown in these cases, The
collection of specinzens was
begun.'in Europé in the
summer of 1887. At -pres-
ent, the museum contains
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room. There arethree cour-
ses in cooking, of twelve
lessons each, advancing
regularly from the simplest
to the more elaborate dish-
es. Every pupil is required
to give evidence of her tho-
rough acquaintance- with
the elements of cooking
before passing to the high-
er course. Each pupil is
required to work out with
her own hands the recipe
given her. The instruc-
tion comprises lessons on
building and taking care
of a fire, the proper modes
of measuring liquids and
solids, of boiling meats,
eggs, vegetables, broiling
and roasting meats, mak-
ing soups, puddings, and—
most important of all—
bread. In connection with
every lesson a brief lecture
of explanation is given by
the teacher on the chemi-
cal and nutritive proper-
ties of the materials used,
the changes produced by
cooking, ete.

(Continued on page 214.)
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The Future of New York.

Mr. A. H. Green, formerly comptroller and park
commissioner of New York, predicts that the town of
Westchester. the whole of Kings County, of Flushing,
Newtown, and Jamaica, in Queens County, and the
whole of Staten Island will be absorbed in the corpor-
ation of New York, giving to the city an area of about
820 square miles, as compared with London with an
area of 687 oquare miles. To effect this object, Mr.
Green would remove all obstacles, open ways, build
bridges, and make it cheap and convenient tolivein
New York. From the easternmost point of Staten
Island to the northerly line of the city, being the
southerly line of Yonkers, would be 32 miles. From
the Battery to its extreme northerly line would be, say,
18 miles, and from the Hudson River to the easterly
line of Flushing would be about 714 miles. It cannot
be kept too constantly in mind, says mr. Green, that
New York is, and is to be, the great manufacturing
center of the American continent. Its domestic is
prebably three times its foreign commerce. No im-
pediment should be placed in the way of conveniences
for continuing the hold of New York on the great con-
tinental traffic which by all the rightsof topographical
advantages belongs to it. The Hudson should be
bridged, of course avoiding needless obstructions to
the waterway. The great continental railway lines
must be afforded facilities in establishing their terminals
there. Where capitalists are willing to embark their
money to open new ways to the city, to bridging and
tunneling the adjacent waters, they should be en-
couraged, not opposed by vexatious legislation.
Within a radius of 25 miles from the Battery in Jersey
there are more people to-day than in Brooklyn, more
than in the whole State of Connecticut, and the day is
not distant when the necessities of business and the
convenience of administration will force a concentra-
tion of the various towns, cities, and villages within
the above radius into one great municipality, with
immense advantages for the accomnmodation of domestic
traffic and with excellent water facilities.

Apropos to the above, Mr. Simon Stevens, a lawyer
of some note in this ecity, is reported by the New
York 7'/ibune as saying : ‘It is a curious thing in the
study of the world’s history to see how the commercial
center has shifted, from time to time, in a general
course around theglobe. You can go back to a time
when Antwerp was the center of the world’s commerce.
Next Amsterdam held the threads of commercial
venture. Then the center was shifted to Liverpool.
Now it is London. Next it will be in New York. A
careful study of the world’s commerce at the present
time gives sure indications that the power and prestige
of England in her commercial relations is beginning
to be shaken, while the commercial empire is drifting
across the Atlantic to the metropolis of the new
world.” And as indicating what the powerful money
kings of Europe think, ex-United States Minister
Noyes reports that Baron Rothschild said to him
recently : “ The financial prosperity of the United
States is without a parallel in the history of the world.
You are drawing from all the treasuries of the old
world to fill your own.”

B e = S ST
A Disinfectant Suggested.

The following circular has been posted in the office
of the health board of this city:

Experiments by the chemist of this department, Dr.
E. W. Martin, warrant the belief that great advan-
tage would result, in places suffering from yellow
fever, from a free use of bromide in solution. It hasa
valuable function in destroying germs by oxidation.
Bromine can be purchased at a cost of 3714 centsa
pound, and is manufactured in a large way by William
R. Shields, at New Philadelphia, Ohio. One pound
dissolved in 100 gallons of water gives a disinfectant
and deodorizer of great power, cheap enough to be
used freely in ground sprinkling and street disinfect-
ing. Health Officer Bayles is of the opinion that
sprinkling two or three times a day in and about
houses infected with yellow fever would have a very
beneficial effect in checking the spread of the disease.

How to Kill Flies.

The Louisville Commercial states how a prominent
druggist of Louisville hit on a novel scheme to get rid
of the troublesome insect: “Bodine, a druggist in
Louisville, runs a soda fountain, and everybody knows
how the flies are attracted by the sirups, etc. The
druggist was alimost in despair at the pwarms of these
buzzing pests which made their rendezvous at his store.
He dared not use the insect powder in the ordinary
way, and the fly paper was too filthy to be considered.
In the midst of his dilemma he accidentally discovered
that the insect powder is of almost as rapid combustion
as gunpowder, though the flame lives several seconds,
By a further investigation he discovered that #portion
of the powder, thrown from the bellows through the
flaise of a lighted match held six inches away, pro-
daced the required flame, and was capable of destroy-
ing flies by the million. He, therefore, pute out some
bait for them every morning. When they have col
lected in sufficient mumbers, he -gets his powderfand

Scientific Qmerican,
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l match, and the work of destruction is sure and swift.
No guilty fly escapes the scorching of the wings. By
this means all the flies in the store can be destroved in
a few minutes, and their flayed remains are dumped
into the street by the gallon.. In the same paper we
are told that other soda fountain men have adopted
tke idea, and say it works like a charm.”
_— - -—
A SYSTEM TO HEAT WALLS OF BUILDINGS.

An invention designed to obviate the discomfortsand
difficulties arising from cold and damp walls, by heat-
ing the walls themselves, and thus transmitting the

PARKER'S MURAL HEATING SYSTEM.

greater portion of the required heat to the air in the
building, is illustrated herewith, and has been patented
by Mr. John D. Parker, of Fort Riley, Kan. A series
of flues or ducts are formed in the walls and comnuni-
cate with the furnace in the lower part of the building,
as shown in Fig. 1, the flues being carried around the
apartments in the different stories in the body of the
wall, as shown in Fig. 2. Grates are also placed in the
various apartments to regulate the temperature, the
greater portion of the heat being supplied by the wall
flues and the remainder furnished by the grates. The
several flues are arranged in series, so that the heated
air passes from the furnace to the horizontal flues of
the first floor, and after passing entirely around the
first floor it passes through vertical flues to the second
floor, thence around that floor and upward, and so on
throughout all the stories of the building, at last dis-
charging into the apartments of the upper floor.

AN IMPROVED TRICYCLE.

A tricycle designed to be easily operated and guided
is illustrated herewith, and has been patented by Mr.
Patrick Gallagher, of No. 145 East Forty-second Street,
New York City. It hasa light but strong iron frame-
work, and is propelled by means of a crank handle
mounted in arms adjustably pivoted to uprights on
the frame, one of the ends of the crank handle having
a sprocket wheel connected by an endless chain with
a sprocket wheel on the axle of the driving wheels,
while the other end of the crank handle hasa fly wheel
to steady the motion of the machine, aixd so that but
little exertion will be required to run it after a high

GALLAGHER’S TRICYCLE.

degree of momentum has been obtained. By remov-
ing or adding links in the chain, and the adjustment
of the arms of the crank handle in the uprights, the
machine is readily made easy of operation by persons
with leng ar short arms. The guide wheel has its bear-
ings in a fork having a post extending through bracket
arms, and is adapted to he readily turned by a con-
venientlylocated foot board, the lever of a suitable
hr&mgmm extending up at one ide of the

" seat.
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Do Tools Grow Tired ?

It is a common complaint among mechanics that
their tools do not serve them as well some days as
others.

A correspondent of tne Iron Industry Gazelte says:
Tools, like men, grow tired. I have seen a first class
chisel get tired and act as though it was possessed of
the King of Sheol. It would not keep itsedge, and the
more I sharpened it, the sooner it would lose its edge.

I called the attention of a shopmate, a grizzled old
veteran, to the peculiar behavior of the chisel. He
looked it over and handed it back tome, saying: * The
tool is all right, only a little tired. Lay it away and
let it rest. It will come out all right again, just like a
man who is tired.” I did not believe the old fellow,
and I really thought he was crazy to talk of a tool get-
ting ¢ tired,” but as there was no help for it, the tool
was laid away. I do not remember how long it was
left to rest, but when it was again sharpened and used
it appeared to hold,its keenest edge as well as it did be-
fore it got tired. Barbers tell me their razors in con-
stant use get tired in the same way, and woodchoppers
say their axes sometimes seem to get soft all at once.
Possibly constant and hard usage may cause changes
in erystallization that would account satisfactorily for
the peculiarity alluded to. Locomotive engineers often
observe peculiar misbehavior in their machines, which
may possibly be the result of comtinued heating, fric-
tion, and pounding. When a tool gets * tired,” or a
machine ‘‘ balky,” give each a rest.

O

[THE Swiss Cross.]
L Amber.

The only place in which amber has been found in
paying quantities is in the Baltic Sea, and the vein ex-
tends from western Russia to Denmark, Norway, and
Sweden. In former years the production of amber de-
pended principally upon the storms occurring in the
winter timme, for when the sea was convulsed the ammber
lying on the botrom was thrown up on the shore; but
human enterprise stimulated by the demand for the
article has changed all this, and forthelasttwenty-five
years various engineering appliances have been used for
getting out the amber in the quickest and cheapest
way.

The most profitable strata have been found in the
Courischer Haaf, which is located in the vicinity of
Memel, and there are twenty large dredging boats con-
stantly at work day and night for eight mnonths in the
year. Thereare large strings of iron pails that are con-
stantly dragging along the bottomn of the sea, and
bringing up the sand and what amber there may be in
it. This is emptied on the deck of the ship, and there
it is washed, and the amber picked out from ainong the
sand and stone.

The little village where this industry is carried on is
called Schwartzort. It is situated on a narrow strip of
land that extends about ten miles bevond the main-
land, and is perbaps a mile wide at its widest part. At
one time this strip of land was covered with a forest,
but the wood was sold off by a Prussian king in the be-
ginning of this century to the Russians. The land has
become barren since stripped of its sheltering forest,
and now it is nothing but a sandy waste ; and, were it
not for the amber industry, this beautiful peninsula
would be desolate. About ninety miles further west is
another little village, called Palmnicken, and here the
amber is obtained in an entirely different manner. The
most approved diving apparatus is used, and the divers
go out in rowboats, each of which is fitted with an
air pump. They go down into the sea, where some of
them remain as long as four or five hours. Each diver
has a little bag around his neck, and a peculiar hook,
with which he pulls up sand, and every piece of amber
that he finds is thrown into his bag. An encourage-
ment to the diver is that if he finds a piece of amber he
is entitled to a prize of ten, twenty-five, or fifty cents,
according to the size.

While the divers are below in the sea, engaged in,
hunting for the amber, the miners are just as busy o
land, for it seems that the same stratum of the green-
sand runs, perhaps for thirty miles or more, into th
land. The opening of the mine is perhaps a thousarfd
feet from the shore, and it is necessary to go dgfwn
about one hundred and fifty feet, which is some t
or forty feet below the level of the sea. To kee
mine as dry as possible, there are several pumps
ing day and night ; and to prevent the earth fr
ing in, the passages are propped up by logs ¢t wood.
There are about forty miles of passageway #n these
mines, and there are about seven hundreg men em-
ployed for the various departments. As/soon as a
passageway is opened, a track is laid, an/d on thistrack
there runs a little truck, which hold# perhaps half a
ton of sand. The miners simnply cut)ﬁut the sand and
fill the truck. It is then brought tgf the surface, where
the whole contents is thrown into ¢ long trough filled
with rushing water, which separatys the sand from the
amber, which is caught by nets off various sizes. The
amber is then cleaned by machiner), and assorted ac-
cording to its qunality and purity. he writer believes
himself to be-the first American who\ ever went down
into the amber mine. F. R. ] KALDENBERG.
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Keeping Tools. ]

Keep your tools handy and in good condition, re-
marks the Manufacturer and Builder. This applies
everywhere, and in every place, from the smallest shop
to the greatest mechanical establishment in the world.
Every tool should have its exact place, and should
be always kept there when not in use.

Having a chest or any receptacle, with a lot of tools
thrown into it promiscuously, is just as bad as put-
ting the notes into an organ without regard to their
proper place. If a man wants a wrench, chisel, or
hammer, it’s somewhere in the box or chest, or some-
where else, and the search begins. Sometimes it is
found, perhaps sharp, perhaps dull, may be broken,
and by the time it is found he has spent timne enough
to pay for several tools of the kind wanted.

That habit of throwing every tool down, anyhow,
in any way, or any place, is one of the most detesta-
ble habits aman can possibly get into. It is only a
matter of habit to correct this. Make it an inflexible
end of your life to have ** A place for everything and
everything in its place.”

It may take a moment more to lay a tool up care-
fully after using, but the time is more than equalized
when you want to use it again, and so it is timne
saved. Habits, either good or bad, go along way in
their influence on men’s lives, and it is far better to es-
tablish and firinly maintain a good habit, even though
that habit has no special bearing on the moral char-
acter ; yet all habits have their influence.

Keeping tools in good order, and ready to use, is as
necessary as keeping them in the proper place. To
take up a dull saw or dull chisel, and try to do any
any kind ofwork with it, is worse than pulling a boat
with a broom, and it all comes from just the same
source as throwing down tools carelessly—habit.
Nothing more nor less. To say you have no time to
sharpen is worse -than outright lying, for if you have
time to use a dull tool, you have time to put it in good
order.

Explorations of the Gulf Stream.

The report for 1836 of the U. S. Coast and Geodetic
Survey contains, in Appendix No. 11, a report of new
sxplorations of the Gulf Strearn, illustrated with maps,
by Lieut. J. E. Pillsbury, U. 8. N., which closes with
the following conclusions: _

I have to submit the following summary of iny con-
- tlusions, based upon the information obtained during
the two seasons’ observations. The examination of the
Gulf Stream currents having been made in March,
April, May, and June, the conclusions may be incorrect
tor other seasons of the year, although there are no
good reasons for supposing that such is the case ex-
cept, possibly, in the amount of the variations.

1. Between Fowey Rocks, Florida, and Gun Cay,
Bahamas, the current varies daily in velocity, at timnes
as much as 214 knots.

The greatest velocity is generally about nine hours
before the upper transit of the moon. The variations
are most excessive on the west side of the straits, and
least on the east side.

2. The average daily currents vary during the month,
the strongest set coming a day or two after the great-
est declination of the mnoon.

3. The axis of the Gulf Stream, or the position of
the strongest surface flow in passing this point, is 1114
miles east of Fowey Rocks lighthouse. The strong-
est surface current found here was 54 knots per hour ;
the least, 13{ knots; and the average, 3{; knots. The
average current at other places on either side of the
axis is as follows :

Knots,
Axis of the stream, 113§ miles from Fowey Rocks....... 36
314 miles west, or 8 miles from Fowey Rocks............ 26
316 miles east, or 15 miles from Fowey Rocks... ........ 32
10 miles east, or 22 miles from Fowey Rocks..... 28
17 miles east, or 29 miles from Fowey Rocks............ 24
24 miles east, or 36 miles from Fowey Rocks............ 18

4. The wind probably retards or accelerates the
velocity of the current. A northeast gale in .the At-
lantic will probably ‘‘break up” the water of the
streain, lowering its velocity materially, and afterward
the flow will, by the reaction, be greatly increased
oxer the normal speed. There is no evidence of any
chqnge in position of the axis of the stream due to the
wind.

5.\Two days’ observations off Jupiter Light, Florida,
indicate the same daily variation as was found off
Foway Rocks, and the axis of the stream at this sec-
tion is\probably about 17 miles east of the light.

—_—— el —————————— -
The Size of the Spider’s Thread.

I have often compared the size of the thread spun
by full-grown spiders with a hair of my beard. For
this purpose I placed the thickest part of the hair be-
fore the microecope, and from the most aceurate judg-
‘ment I could form, more than a hundred of such
threads placed side by side could not equal the diame-
‘ter of one such hair. It, then, we suppose sach a hair
to be of aroand forw, it follows that ten thousand of
the threads span by the full-grown spider, when taken
together, will not be equal in substance to the size of a
single hair.— L:twenhoek.
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North Atlantie Icebergs.

Icebergs are a great source of danger to transatlantic
navigation from March to August every year. This is
the season in which the expected proximity of these
dread masses of ice demands from the mariner an in-
creased vigilance. Somnetimes, but very seldom, bergs
have been fallen in with much earlier. On New Year’s
day, 1844, a berg was passed by the Sully in 45 N. 48
W., and this year, on January 3, one was reported in
almost the same position. The northern ice barrier is
broken up by the increasing power of the sun’s rays as
he travels northward along the ecliptic. Fields of ice,
sometimes having an area of one hundredsquare miles,
are detached, and a frée exit afforded forthe imprisoned
icebergs. Icebergs and field ice are borne to the south-
ward by the cold current that follows the bend of the
land from Labrador to Florida. Field ice is formed on
the sea surface during the Arctic winter, but bergs have
their origin far inland, and are the growth of years.
Greenland glaciers glide gradually down their gentle
slopes into the sea, and the upward pressure of the
water breaks off their snouts to form the icebergs of
the North Atlantic. Some hardy Norwegiansareabout
to cross Greenland, and intend to make a special study
of the movement of the coast glaciers and this setting
afloat of bergs. Ancient glaciers have written their
story on the mountains of Great Britain, and bergs
were formed a little way off the west coast of Ireland
during the glacial epoch.

There exists a marked difference in form between
the bergs of the two hemispheres. Arctic bergs are of
irregular shape, with lofty pinnacles, cloud-capped tow-
ers, and glittering domes ; whereas the southern bergs
are flat-topped and solid-looking. The former reach
the sea by narrow fiords, but the formation of the lat-
ter is more regular. It is well to give these splendid
specimens of Nature’s handwork a wide berth, for they
frequently turn somersaults, owing to the wasting
away of their immersed portions. Immense pieces of
ice fell from a berg on to the deck of a ship that had
approached too close to it whilein this transitory state,
carrying away her masts and maiming some of the
crew. Again, ships have been sunk by colliding with
submerged portions of bergs, extending from their vis-
ible volume like reefs of rocks from a bold sea coast.
Hayes compared one that he sawto the Colossus of
Rhodes. His ship could have sailed under the arch of
ice formed in the heart of the berg.

North Atlantic bergs are neither so large nor so
numerous as those met with in the Southern Ocean, be-
tween the Falkland Islands and the Cape of Good
Hope. In 1854-55 an enormous ice ‘island was drifting
in about 32 S. 24 W. for several mmonths, and was passed
by mmany ships. It was 300 feet high, 60 miles long, and
40 miles wide, and was in shape like a horseshoe. Its
two sides inclosed a sheltered bay measuring 40 miles
across ! A large emigrant ship, the Guiding Star, sailed
into this icy bay and was lost with all hands. A simi-
lar, but smaller, mass of ice was et with in the North
‘Atlantic by the Agra. She ran into a bay formed in
the center of an iceberg, in 42 N., which was 134 miles
across, and she experienced great difficulty in beating
out again.

A cubic foot of ice weighs about 930 ounces, but the
saine volume of sea water weighs 1,280. ounces. Hence
ice floats on water, and but one-ninth of the volume of
a berg is exposed to view. There are several well-au-
thenticated instances of bergs one thousand feet high
havingbeen sighted in theSouthern Ocean, so that, this
would give the total height of them as about nine
thousand feet |—a fairly good sized mass of solid water.
In May, last year, the Inchgreen passed close alongside
of a berg that Captain Miller estinated had an altitude
of seven hundred feet above the sea surface, and was
seven miles long. Bergs have often been seen grounded
on the banks of Newfoundland where the deep sea
lead gave a depth of 650 feet. Rosssaw several stranded
in Baffin’s Bay where the depth was 1,400 feet.

Bergs are unusually numerous in some years, and a
connection is said to have been traced between the fre-
quency of bergs in the North Atlantic and the low temn-
perature in our islands during the summers of some
years. The ship Swanton passed three hundred bergs
in 1842 in 43 N. 50 W. She narrowly escaped destruc-
tion during the night, as she passed between two huge
bergs that alinost grazed her sides. Captain (afterward
Rev. Dr.) Scoresby, while whaling in the northern icy
sea, counted no less than five hundred bergs under way
for the open waters of the Atlantic. Last June the
steamship Concordia passed seventy-eight large bergs
in a short space of time, as they lay aground in the
Straits of Belleisle. This year the ice is both late and
scarce. In 1883 it was very abundant. No forecast can
be made as to the probability of frequency of bergs. A
vessel has been so firimly fixed in the ice in the month
of March in 44 N. 456 W. that her master was able to
take a stroll on theice. In 1841 several ships, stopped
by ice in mid-Atlantie, availed:themselves of the oppor-
tunity to kill some seals that were basking upon it.

Bergs have been seen in the North Atlantic laden
with lumps of rock, sand, and xoil. The banks of New-
foundland would appear to have been formed in this
way. Arotio lande suffer denudation by the imland-ice
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as it creeps along toward the sea, and the bergs, sepa-
rated from their parent glaciers, deposit the fragments
at the bottom of the old ocean, there to harden into
rocks and help in moulding the surface of the coast.
Nothing is lost, nothing is new. In August, 1827, a
berg was observed stranded in eighty-five fathoms in
4614 N.45 W. Much earth and rock were embedded in
its fissured sides. Polar bears and other Arcticanimals
were seen on the bergs of 1883. An abandoned ship
was passed high and dry on a huge ‘ice island in 1794,
and a ship with her crew was seen siinilarly situated in
18453 but no help could be afforded.

On April 21, 1851, the brig Renovation passed an im-
mense ice island, about ninety miles to the eastward of
St. John’s, Newfoundland. Two dismantled ships lay
snugly upon it, but there was no sign of life. Captain
Ommanney, R.N., was deputed to investigate this re-
port, and took great pains to arrive at its truth, as it
was inferred that these ships were the Erebus and
Terror, of Sir John’s Franklin’s ill-fated expedition.
Somne people are still of the same way of thinking. The
crew of the German discovery ship Hansa were coin-
pelled to abandon their vessel, crushed byice, and took
refuge on an inmense floating mass of ice, where they
remained for eight months. Their floating ice island
was seven miles in circumference, and drifted gouth,
until the poor fellows were able to make thejr escape.
During this time they had lived in a hut constructed
from the coal saved from their ship. H.M.S. Resolute
was abandoned, embedded in the ice, but was picked
up after a long drift southward. This ice-bearing
current tends to make the American coast very cold,
and, as we write, Sydney, C. B., isnot yet open to navi-
gation, although it is 7 degrees further south than
Liverpool. The warmer water of the Gulf Stream, on
the other hand, enables the whalers to get far to the
northward, on this side of the Atlantie, and nakes the
mean temperature of Ireland in 52 degrees N. as high
as that of American coast ports in 38 degrees N., 14 de-
grees nearer to the equator.

Many losses and casualties were caused by the ice in
the North Atlantic last season. Masters should take
frequent observations of the temperature of the sea,
although it must not be relied upon as a specific indi-
cation. Warning may often be obtained by means of
theecho given off from a berg when a steam whistle is
sounded. No precaution must be neglected by those
who navigate our floating palaces and ocean tramps,
but the safest plan is to adopt a southerly route clear
of bergs. The Etruria hasfollowed this course in her
fastest passages. Our Admiralty charts show the sea-
sonable limits of bergs, and the United States Hydro-
graphical Office issues charts every month giving the
exact position of each berg up to the moment of going
to press. Notices of bergs passed at sea should be
forwarded to Washington immediately on arrival, and
every berg reported to us will receive due publicity in
our columns.—Liverpool Journal of Commerce.

—_— -t -—
The Growth of Luxury,.

Prosperity encourages luxury ; luxury is enervating,
and encourages sloth ; luxury tends to produce, and in
the world’s history has often produced, national decay.
Now, the growth of luxury for the last half century has
been very great and very general. We do not merely
mean that the rate of living has advanced. This of
itself is not necessarily to be deplored in any class, and
in some classes is a matter for serious congratulation.
That an agricultural laborer, for instance, should be
able to procure more food, better clothing, better hous-
ing, and better education for his children than he could
fifty years ago is a matter to rejoice over, and a state of
things to secure by every proper means. What we
mean is, that the scale of comfort deemed necessary by
every class has enormously grown. And the tendency
iseverupward. Young men beginning life try to start
where their fathers left off. Some quarterof a century
ago there was a discussion in the newspapers as to the
prudence or otherwise of young persons in the upper
classes mnarrying on an income of three hundred a year.
Three times that income would be now considered in-
adequate by the critics who conducted the discussion.
—Quarterly Review.

— et —
A New Nut Gall Ink,

According to the Droguisten Zeitung. an excellent
(ausgezeichnete) ink is the result of the following
formula :

.Take of—
Powdered gall nats........ .ceeeeivnniiinniiiii, .. 16 parts.
Gum arabiC. i .. ..ciiiiiit it i, e 8 parts.
Cloves in powder. ........ Cheeaee eeeeaieaieiaeaes 1 part.
Sulphate of iron.........cocveiii i, 10 parts.

Place in an earthen or ;zla.ss vessel and add 100 parts
of rain water, and let stand for eight to fourteen days,
with frequent agitations. At the expiration of :the
time mentxoned decant for use. . Der Pharmaceut sug-
gests that, good a8 the ink may be made after the
above formula,'it js improved - by the- addition of from
2 to 6 parts of Campeachy wood. Onegreat advantage
of this ink is that it can be thinned with water at any
time without mjury, “and that it can be converted into
& copying ink by the addition of 4 parts of ghucose.
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PRATT INSTITUTE, BROOK-
LYN, N. Y.
(Continued from page211.)

In front of the cooking
rooms is a lunch room,
where a simple meal well
served is furnished at noon

“and at evening for a small

sum. This is intended par-
ticularly for the teachers
and students connected
with the Institute. Com-
‘municating with the lunch
room is a well equipped
kitchen where the meals
will be prepared for the
lunch room on this floor
and also for the large lunch-
room soon to be placed in
the basement of the main
building.

The department of me-
chanic arts is designed for
the instruction of three
classes of pupils. First,
members of the regular
three years’ course, who, in
connection with their stu-
dies, science, mathewmadtics,
language, and drawing,
will be given courses in
wood and iron work, join-
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accommodate twenty-five
pupils. Pipes laid under
the floor carry the blast of
the forges, and an exhaust
fan takes -away the fumes
and swoke. In this de-
partment the forging of
tools and various kinds of
iron work, including art
forgings, is carried on.
Adjoining thesmith shop
is the foundry, 66 by 29
feet, with an 18 foot ceil-
ing, provided with two
skylights. The foundry
equipment includes a 20
inch iron melting cupola,
two brass furnaces, a white
metal gas furnace, and core
oven. Practice is given in
green sand, dry sand, and
. loam moulding, and in core
making. Swept-up work
is illustrated, and particu-
lar attention given to the
production of art castings
in iron and bronze. Upon
the same floor is the ma-
chine shop, which is fitted
with benches with suffi-
cient room for forty-eight
pupils to work at the vise.

ery, pattern making, wood turning, moulding, casting,
forging, etc. For the girl students in this course, deco-
rative work in wood and metals, cooking, sewing,

is the smith shop, a room 73X29 feet, and 18 feet
high, provided with ventilating skylights. The room
is furnished with forges and anvils, and is planned to

It is furnished with a full complement of engine Jathes,
drilling machines, and planers, being, in fact, a fully
equipped machine shop.

dressmaking, ete., will be substituted for advanced
shop work. Second, pupils from other schools
who wish to supplement their studies with manu-
al work. Third, those who are employed during
the day, but wish to utilize their evenings in
acquiring a thorough knowledge of the methods
and processes of the industrial arts.

The buildings devoted to this department cover
a ground space of 250100 feet. They are of sub-
stantial construction, of brick with bluestone
trimmings, and vary in height from one to four
stories. A bridge from the third story connects
these buildings with the second story of the main
building. The basement contains two boilers of
100 horse power each, which furnish steam for
heating all the buildings, and supply power for
the engines, elevators, electric lights, fire pump,
etc. In the engine room adjoining the boiler room
is a fine Harris-Corliss engine of 40 horse power
for operating the machinery of the institution,
and an Armington & Sims high-speed engine,
which drives an Edison dynamo for supplying the
incandescent lamps in the main buailding. An 800
light Sawyer-Man dynamo and an arc machine of
the Western Electric Co.’s system supply the shops
and trade school buildings with light. Both of.
these inachines are driven by a 125 H. P. engine
from the N. Y. Safety Steam Power Co. The
remainder of the basement of the buildings of this
departinent is used for storage. On the first floor

THE PRATT INSTITUTE BROOKLYN. N. Y.—THE TRADES SCHOOL.
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The wood-working department, which occupies
the second floor of the same building, is provided
with 150 feet of wall benches and 36 single benches,
all supplied with the latest and most approved
wood-working tools. The floor also contains- a
number of wood-turning lathes, a large pattern
making lathe, a buzz planer, a .surfacer, and cir-
cular and scroll saws. Adjoining the wood-work-
ing department is a lumber and tool room for the
storage of tools and lumber used in the wood-
working shop.

The third floor of this building is devoted to
laboratories and class rooms, and the fourth to
advanced art work in metals, engravings, etec.
This last department is not yet organized.

The department of building: trades, oceupying
the remaining buildings of the Institute,; is de-
signed for the instruction of pupils in bricklaying,
modeling, stone carving, the building of frame
buildings, plumbing, ete. In bricklaying, the
pupils are first taught to handle the trowel and
spread the mortar properly ; they are then put
to work upon 8 inch walls until they can carry
the corners plumb and lay the courses level.
Proper care is taken that the joints should be
thoroughly struck and pointed. When the stu-
dent can do this perfectly, he is taught the con-
struction of arches and ornamental brick work.
In stone carving the pupils are taught to work
out forms illustrating the different styles of orna-
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ment in architecture. All the students are required to | evident that man has a great deal to learn yet, He
sketch their designs and model them in clay before |has to learn how to till the earth so thatit will yield up

cutting them in stone.

more grain and less bugs. The pests wonld appear to

The plumbing section can accommodate 54 pupils, | represent a vast amount of wisdirected energy. If the
all of the necessary tools and benches being provided |inventive mind of man can discover some way to make

for carrying on
the work in the

most approved
manner. The
course of study
includes the mak-
ing of lead searus,
all kinds of wiped
joints, and sand
bends. Instruc-
tion is also given
in the working of
sheet metal, in
~ the erection of
sewer pipes, ete.
The instructions
inplumbing
amount to a
course in sanitary
engineering, as
the principles of
drainage, sewer-
age, and ventila-
tion are thorough-
ly considered.

A department

-of electrical engi-
neering is soon to
b e inaugurated.
This will afford to
students of elec-
tricity rare oppor-
tunity to perfect
themselves in this
science. Other
departments will
be added from
time to time, as
circumstances
may require.

Our engravings
truthfully represent many of the departments of this
great institution, and give an excellent idea of the
activity prevailing there. There isno longer an excuse
for artists or artisans or students of the fine or me-
chanic arts for lack of proficiency in their particular
departiments, for persons without some ability cannot
enter this institution, and when once entered they are
taken in hand by a corps of competent professors and
teachers, who will carry them forward rapidly and
thoroughly through the various courses of study. en-
abling themn to graduate with honor to themselves
and credit to the institution. Ib bestowing this great
gift upon the publicin the prime
of his life, Mr. Pratt has enriched
the world with something more
valuable than gold or silver. He
has set an example which might
be followed by other wealthy
men to the great benefit of the
country at large. Such institu-
tions elevate the dignity of labor,
raise the tone of society, improve
the quality of work, and contri-
bute to the happiness and com-
fort of wage earners.

Man’s War with Creeping
Things.

The Philadelphia Inguirer
asks : What shall be done with
the pests? What. brings them ?
How shall they be exterminated ?
Year by year they seem to in-

rease. Morelocusts, more grass-

oppers, more chinch bugs, more
botato bugs, more cut worins,
hore weevil, more mosquitoes,
mwore flies, more what not? In
the struggle to maintain our
lordship over all creeping and
crawling things we are already
having to resort to desperate
remedies. In Illinois the farm-
ers of several counties have re-
solved not to raise any wheat,
barley, or rye for three years in
order to starve out the chinch
bugs. This looks almost like a
victory for the chinch bugs, and
it becomes an interesting ques-
tion, moreover, whether such a
lockout would exterminate them;
whether they eould not worry
along without wheat; barley, and
rye for three years about as well
as the farmers by changing their
diet to something else. It is

take off the uncompromising squareness presented by
the splash board, and so give the appearance of a car-
riage specially adapted for the new mode of propul-
sion. The motor, which is placed in the center of the
body of the vehicle, is of Messrs. Immisch & Co.’s

1 horse power

type, a current of

20 amperes with
an electromotive
force of 48 volts
being used. Mo-
tion is commmuni-
cated to one of the
hind wheels by
means of a small
pinion on the
main shaft of the
motor working
into apitch chain,
which passes over
a series L shaped
platesattached at
intervals to the
inner face of the
rim of the wheel,
so as to ronstitute
in effect a driving
pulley for the

pitched chain to

act upon. It was

e

the life and energy of the pests materialize in the shape
of wheat, barley, rye, potatoes, ete., his ecrops would be
immense.

AN ELECTRIC CARRIAGE.

Trial was made recently at the “skating rink, St.
Paul’s Road, Camden Town, of an electric dog cart,
built by Messrs. Immisch, of Lohdon, for the Sultan
of Turkey. In appearance the vehicle does not differ
from an ordinary four-wheeled dog cart with the shafts
removed, and in this respect the design is perhaps open
to criticism, as something “might have been done to
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stated that the
motor could be
reversed so as to
back the vehicle.
The power is
stored in twenty
four small accu
mulators of spe:
cial type, occupy-
ing the spaec
under the seat:
and said to
sufficient to pr
pel the vehicle
aspeed of abof
ten miles per hour
for five hours ; but at the trial nothing more than a
few runs round the rink was attempted, sufficient to
afford the visitors present the opportunity of having a
ride, and no great speed could be attained, on account
of the confined space and the consequent necessity for
frequent sharp turns. The steering is effected by a
shaft projecting through the footboard, and furnished
with a hand-wheel. On the lower end of the shaft is a
pinion which takes into a ring of teeth on the fore car-
riage. The brake is actuated by a lever, placed in a
convenient position for the driver’s foot, and the switch

for turning on the power is attached to the splash
board. The total weight of the
vehicle, all complete, is about 11
cwt., the accumulators weighing
about 7 ewt. The carriage ap-
peared to run very swmoothly,
and to be under perfect control,
although the operation of back-
ing was not shown during the
time of our visit.—The Engineer.

—— - ———
Colored Leather.

Modern leather manufacturers,
says the Shoe and Leather Re-.
porter, are surpassing the an-
cientsin the diversity and beauty
of the colors they are introduec-
ing. Many of the shades pro-
duced in upper leather are high-
ly attractive. The Thebans were
thought to have attained great
proficiency in this art, but the
variety of colors they are cred-
ited with was meager compared
with the iridescent display of
our epoch. Remnantsof leather
found in Theban tombs reveal
the use of acacia and other trees
in the tanning process. The
Jews, after the exodus, probably
put into practice the knowledge
obtained of this art under the
Pharaohs, in preparing rains’
skins dyed red for the service
of the Tabernacle.

The love of colors is as old
as the human race. The art
of dyeing leather, so long prac-
ticed on the Mediterranean, was
afterward attained with ~diffi-

AN - ELECTRIC -CARRIAGE.
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culty by other European coun-
tries. But we need no longer
to go to Egypt or the Mediter-
ranean for instruction concern-
ing it.
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Prof. Barnard’s Comet.

Prof. Lewis Boss, of the Dudley Observatory, has
completed calculations of the orbit of the new comet
discovered by Prof. Barnard at the Lick Observatory,
September 2. Having remained nearly stationary, the
determination of its path has been a work of great dif-
ficulty, and results attained can be regarded as merely
approximate. According to these the comet istwice as
far away from the earth as the sun is, orabout 190,000,-
000 miles, and is about 170,000,000 miles from the sun.
It is moving toward its perihelion, and indications are
that this will be reached December 10. As the earth
and comet are moving toward each other from opposite
directions, the velocity of approach toward us is some-
thing unusual, about 3,000,000 miles a day. Thecomet
will consequently increase in brightness, and by the
middle of November will be sixty tiines as bright as at
its discovery. Subsequent calculations will determine
whether it will become visible to the unassisted eye. It
camne into our solar systein with the small inclination
of fifteen degrees to the plane in which the planetary
orbits lie, and in such a way as to move in a direction
contrary to that of the planets. The comet cannot
readily be seen much earlier than 1 o’clock in the morn-
ing, but within a month it will be visible in the early
evening hours, and in November will rise before sun-
set. The physical appearance indicates that it is in-
trinsically bright and that it will develop a large tail.
Calculations indicate its nearest distance to the sun at
125,000,000 miles. Should it fall below this, the comet
will be a brilliant object in November.

The Mexican National Railroad.

Rapid progress has been mmade this summer toward
the completion of the Mexican National Railroad Comn-
pauny’s ‘‘International ” line, and President Raoul in-
forms us that it is expected to open it for traffic before
November 1, and possibly by October 15. This will
make a second independent all-rail route from the Rio
Grande to the city of Mexico. The Mexican Central

oad, from El Paso south, was opened in the spring of
884.

At the close of 1883 the Mexican National Company
;{ad in operation 444 miles of track in northern Mexico

1d Texas, and 356 miles extending west and north
from the city of Mexico. Owing to financial difficulties
construction had been suspended, with a gap of 352
miles, lying between Saltillo, in the southern part of
the State of Coahuila, and San Miguel, in the State of
Guanajuato, to be finished in order to complete the
connection between the capital of Mexico and the
United States. In 1884 the original Mexican National
Railway Company defaulted on its first mortgage
bonds, and, pending a reorganization, no further build-
ing was possible. Toward the close of 1886 an agree-
ment was entered into by the leading representatives
of the first mortgage bondholders on the one hand and
the Mexican National Construction Company and other
creditors on the other, in accordance with which the
present Mexican National Railroad Company was
formed.

By the terms of the new agreement the Interoceanic
line, running from the city of Mexico directly west 274
miles to the present terminus at Patzcaaro, and the
International line, completed and uncompleted, from
Acammbaro on the former, 177 miles west of Mexico,
north to Laredo, together with some minor pieces of
track, were turned over to the new corporation. Pos-
session was taken in July, 1887, and during the next
month contracts were executed for the completion of
the missing link in the International division. Work
began at the northern end in October and at the south-
ern end in December, and the builders are obligated to
finish their task by October 1. Extensive machine
shops are to be put up at Laredo, the Pullman Com-
pany has supplied a lot of sleeping and dining cars, and
the new route will open with fair prospects for both
passenger and freight traffic.

Taking St. Louis for the starting point, the distance
from the principal cities of the United States to the city
of Mexico by way of Laredo and the Mexican National
route will be 1,905 miles, as against 2,585 miles via El
Paso and the Mexican Central Railroad. The distance
fromn St. Louis to Laredo is about 1,080 miles, from La-
redo to Mexico 825 miles. From St. Louis to El Paso it
is 1,360 miles, and from El Paso to Mexico 1,225 miles.
The saving of 680 mniles by the new line isequivalent to
nearly thirty hours’ time for passenger travel and the
mails. The route offers superior attractions for tour-
ists, crossing the Sierra Madre Moumntains west of the
city of Mexico at an elevation of 10,180 feet, or little
less than two miles above the sea. The vertical ascent
from the capital is 2,700 feet, most of it in a distance of
sixteen miles. That part of northern Mexico traversed
by the National road also compares favorably in inter-
est with the Mexican Central’s unattractive territory.
The Central route, however, possesses an advantage in
‘that it passes throngh half a dozen interesting cities,
while the only cities of importance on the National
road are Monterey, San Luis Potosi, and Toluca. The
National is a narrow gauge, and the Central a broad
cauge road. ’

The new line going south from Liaredo crosses the

Srcientific Qmerican,

northeast corner of the State of Coahuila, the western
part of Nuevo Leon, the southeast ecorner of Coahuila,
the center of San Luis Potosi, the center of Guanajuato,
the northeast corner of Michoacan, and the northern
part of Mexico. The ascent from the Rio Grande to
the table land occurs principally between Monterey
and Saltillo, the latter place having an elevation of
5,210, and San Luis Potosi of 6,090 feet. The route lies
through or near oneor two important mining districts.

All of the railroads in Mexico are likely to find their
permanent profit chiefly in local traffic. The Mexican
Central Company’s domestic freight business has in-
creased during the last four years beyond the most
sanguine anticipations. The National road so far has
been operated at a disadvantage, consisting of several
disjointed sections and confined to local traffic exclu-
sively. President Raoul looks for a considerable de-
velopment of earnings after the line from the United
States gets into operation. The new company’s ex-
penses so far have been heavy on account of needed
betterments with a view to through business. Other
narrow gauge enterprises to connect with the Mexican
National are under way. All things considered, the
outlcok for this and the various other Mexican railroads
appears to be brighter than at any time within the last
four or five years.-—Bradstreet’s.

D=~ —G:

SIMPLE ATTACHMENT FOR STOVES.
A simple device for heating two rooms by means of a

single stove has been devised by Mr. Henry Mead, of
this city. Asthis idea is very simple, and is unpatented,

THE SHEET IRON
AIR HEATING POT
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SIMPLE ATTACHMERT FOR STOVES.

it may be applied very easily to any stove in use. The
purpose of the device illustrated is to utilize the heat
space in stoves, which in ordinary cases is devoid of any
use other than furthering the general exterior design
and increasing the exterior heating surface, it notalter-
ing the outside appearance,

To accomplish this, the cover of the stove is removed,
and ametal airheating chamber, having a slight flange
near its upper edge, and a gas-tight bottom, is intro-
duced. This pot or chamber should be so deep as to
extend downward as far as can be done without inter-
fering with the operations of feeding the coal to the
fire. At or near the bottom of the chamber an air pipe
of convenient size is fitted, and this extends to and
through the side of the stove. Connection by pipe
from the top of the pot to the register in the floor above
completes the arrangement. Without additional fuel
this plan has been found to furnish warmth enough in
cold days to render needless any stove in the upper

room.
— -t r——

The Herreshoffls as Ship Builders.

Charles Frederick Herreshoff, of Bristol, R. 1., died
of pulmonary disease at his home in that city, Septem-
ber 8, in the eightieth year of his age. Mr. Herreshoff
was the father 'of the famous Herreshoffs, the boat
builders, whose works, as a writer in the New York
Sun shows, are about the most conspicuous thing left
to remind Bristol of her trading days. The Herreshoff
children played about the old ship yards. The Herres-
hoffs took to boats. Boats got into their blood more
‘or less-from both sides of the honse. It wasn’t strange,
therefore, that John Herreshoff began whittling out
boats:as soon as he was old enough to manage a jack-
knife. In his fifteenth year he built a good sized craft
for sailing on the bay.

Then he lost his sight. Gradually & flm came over
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his eyes, and finally shut off forever the last dim
glimpse of Bristol and her boats.

But he went on building boats just the same—not,
of course, asif nothing had happened, for his methods
of perception had to be radically changed. He had
the task before him of carrying in his mind the models
he worked upon. The objects he had seen with his
eyes in the first fifteen years of his life he could sum-
mon up into his mind again.

Under the enforced habit of mental activity, without
the interruption and suggestion of outside objects, his
mind grew to be one of remarkable concentration and
acuteness. He became able, for instance, to set up
before himself, from a careful desecription, a piece of
machinery, and to explain its workings and its faults.
His sense of touch developed to a wonderful sensitive-
ness, too. He learned to recognize the power of lines
by rubbing his fingers slowly over a marble, and how
well he succeeded in finding the good and discarding
the bad has been shown by many a craft.

But this was when Herreshoff was building only
sailing vessels. It was not until after 1873, when
Nathaniel Herreshoff became interested with his
brother, that the Herreshoff steamn vessels made their
appearance. Mr. John Herreshoff had been thinking
over the coil boiler idea for some time, and when it was
applied to steam craft it was so successful that the
building of sailing vessels was at once abandoned.
The industry at once jummped into prominence, and the
shops were used for making every part of the vessel.

The average individual who hag heard of Herreshoff
would very likely expect to find him industriously at
work upon a model or laying down the lines in some
ingenious way for a new boat. He will be found
usually in business hours sitting behind a little railing
in one of therooms of the office, quietly resting oune
arm on a desk at his side. He is very busy—just as
busy as if his eyesight were as good as an eagle's.
Secretary Young is sitting at the desk by his side and
reading letters, bills, orders, all kinds of business com-
munications. Herreshoff carries them swiftly along in
his mind, one after the other. If you should happen
to drop into the office about noon, say, you would see
him get up, unlatch the gate to the railing with per-
fect ease, walk to the hat rack where his hat is hang-
ing, with two or three more, and take his down with.-
out a fumble.

Mr. Nathaniel G. Herreshoff, who is not blind like
Mr. John and others in his family, is the designer.
He works out the models, makes his calculations, etc.

| Mr. John,mayrun his hands over the models, hear the

measurements read, and makesuggestions. The beauty
and effectiveness of the Herreshoff models are thus
due, in their conception, almost wholly to the two
brothers. But there are experienced 1nen in every
branch of the business to take them up and develop
them into the much admired Herreshoff yachts.

The steel yacht which the Herreshoffs are now build-
ing will be looked for with considerable interest. Her
plates have been fitted to each other as smoothly as
the tiles in a floor. She is 148 feet in length, with 18
foot breadth of beam, and a 7 foot draught. Her en,(
gines, also built by the Herreshoffs, are of quadrupl
expansion type, and are beauties of simplicity an
strength, capable of 800 horse power. Her contrac
calls for 17 miles an hour. The interior will be a
model of beauty and safety. The woodwork is of
highly polished quartered oak, and there are five water-
tight bulkheads. She will cost Mr. Brown about
$70.000 as she comes from the Herreshoff’s hands,

_—_ e, r—
Curious Minerals of Utah,

Included in the mineral resources of Utah, apart
from its precious metals, are deposits of alum, somne
recently discovered veins of which are eighteen inches
thick and several hundred feet in length, of dazzling
whiteness and great purity. Beds of niter are also
found sufficiently pure to readily fuse when thrown on
hot coals.

Ozokerite or natural mineral wax, a rarity elsewhereg,
is here found in large quantities. It is air, acid, an
water proof, and can be used forimparting these qualh-
ties to other substances. As an insulator it is said o
be perfect, and would doubtless be found a superior4n-
sulating material for electrical appliances. It could
also be adapted as the base of a cheap yet desirable
paving material and for indurating piles and posts to
prevent decay. :

A somewhat similar discovery is gilsonite, found, on
analysis, ta contain about eighty per cent of carbon or
asphalt in pure form.

Of the latter a vein has been discovered three feet
wide and over a mile in length—a supply that, if
worked, would be found almost inexhaustible.

As is now well known, the Great Salt Lake is an im-
mense, limitless magazine of salt, that can be readily
obtained in any desired quantity by the simple pro-
cess of evaporation.

From- this lake vast quantities. of sulphate of sdda
are also secured, blown on shore at certain temperatures
by the winds, where hundreds of tens are often piled
up in a single night, that can be utilized in the cheap
production of sal soda and carbenate of soda.
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Stray Railroad Cars and How they are Recovered.

The way in which railroad officials keep track of
their freight cars, which are run thousands of miles
over other railroad lines, has, no doubt, excited the !
wonder of many, and were it not for the constant
vigilance of the great railroad companies in keeping
wateh of their freight cars, theloss of rolling stock and
damage resulting from delays and mistakes would
prove a source of serious financial loss toall concerned.

Nearly all ‘the great roads employ a corps of what
are knownas * lost car searchers”or *‘ tracers.” Every
freight car is numbered and used for a certain purpose,
and whether it be a ‘‘gondola” or flat open car, or a
box car, it can be traced from one end of the country
to the other. The ‘‘searchers” will follow a clew to
San Francisco if necessary, and see that the car isre-
turned to its proper station. The ‘‘ car searcher” has
been a most active agent of the railroads for many
years past, but, as in every other business, improved
methods are constantly introduced.

At last our great trunk line road, according to the
Evening Telegram, has dispensed with the car searcher
in favor of a large force of responsible clerks, with the
telegraph and telephone as auxiliaries. So systemati-
cally is their work done that, if the conductor of a
freight train were to make the slightest error in the
numbers of the cars in his train or a description of
them, it would be detected and the conductor called on
to rectify it. If a car is reported missing in any part of
tbe country, one of these clerks, by referring to his
books, can tell at what point the particular car should
be at the tine and when it should be returned.

-
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Artesian Well Boring in Nevada.

We learn from the Mining Industry, of Denver, that
artesian well boring is now a sort of mnania in parts of
Nevada, and some of the borings are proving success-
ful. A fine flowing well was struck a few days ago in
Douglas County, Carson Valley, at a depth of only 310
feet, and without encountering rock of any kind. Im-
proved boring machinery has been ordered from the
East, and we may expect to see the experience gained
in the Comstock mines, in ¢ feeling ahead” for water,
brought into play. By tunneling into the mountain
that forrus the rim of the basin of Lake Tahoe, a very
large supply of water might be obtained, and as the
diamond drill will easily bore ahead 1,000 feet or more,
it would be an excellent tool for use in tunneling for
water. In case of striking a strong flow, several holes
could be sent into the source, thus saving the cost of
driving forward a large tunnel. Many great bodies of
water have been thus tapped and drawn off in the
deep workings of the Comstock. In the Union Con-
solidated mine, cocks were fitted into the diamond
drill holes and the water drawn off as it eould be
taken by the pumps. In running the Sutro tunnel the
diamond drill was sent ahead to tap shafts in which |
water had accumulated to the depth of several hundred
feet. Good hits were nearly always made with the
drill, though it was sent ahead a great distance.

AN IMPROVED DOOR OR WINDOW STOP.

A stop to be used in the construction of door and
window frames as an abutment for the door or window,
while serving also to cover the crack between the door
or window and the jambs, is illustrated herewith, and
has been patented by Mr. Noah Van Allen, of No. 149
West Monroe Street, Chicago, I1l. The stop has a
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VAN ALLEN’S DOOR OR WINDOW STOP.

longitudinal groove, in which is arranged a packing
strip of elastic material, the strip being of less thick-
ness than the groove and secured in the groove at its
inner edge only, so that it can be retracted to permit
the door to have a full bearing on the stop. Fig. 3
showsan enlarged cross section of the jamb and at-
tached stop, Fig. 2 being asectional plan view of a por-

tal provided with the stops when the door is closed.
With this construction a weather-tight joint is made,
obviating the necessity of using weather strips.

Seientific dmevican,

AN IMPROVED WINDMILL.

A windmill designed to regulate automatically the
speed of the main driving shatt, and which will always
act, from whatever direction the wind blows, without
the shifting of vanes and other devices, has been pat-
ented by Mr. Marcus J. S. Soli, and is illustrated here-
with. 'I'he windwheel consists of one or more turbines,
one above the other, secured near the upper end of the
vertical driving shaft, each wheel having top and bot-
tom disks, between which are held curved blades form-

SOLI'S WINDMILL.

ing orifices for the entrance and exit of the wind, and
channels through the wheel, as shown in the sectional
view, the turbines being arranged so that the outer
edges of each blade break joints, that the wind may
act from whatever direction it comes, and on leaving
as well as on entering the wheel, as indicated by the
arrows. The windwheel is designed to be wholly or
partly covered up by a casing, to the lower end of
which is secured a U-shaped downwardly extending
rod, having a collar in its middle fitting loosely around
the vertical driving shaft. The forked ends of a
weighted lever, fulcrumed on the main frame, extend
beneath the collar, a link connecting this lever with a
lower similar one, the forks of which engage a collar on
the lower end of a governor secured to the main shaft.
When the shaft runs beyond the normal speed the gov-
ernor balls fly outward, raising the collar on the lower
end of the governor, when the lower lever operates to
pull down the outer end of the upper lever, thereby
raising the casing to fully or partially inclose the wind-
wheel, according to the movement of the governor
balls.

For further information relative to this invention
address Mr. B. H. Lien or Mr. M. J. S. Soli, Brookings,
Dakota.

—_———r—
Habits of the Blacksnake,

Blacksnakes always feed on” live prey, and possess a
power over their prey that is truly wonderful, and 1
think that birds, old and young, are their main de-
pendence for food—old birds are captured by them:
with ease. I captured a snake nearly 5 feet long that

:had a full-fledged song sparrow in its body about 6

inches from its head. They feed on any kind of live !

prey within their capacity, and have been caught!
with a young rabbit in their body. They also are
successful hunters of birds’ nes‘s for the young, and
will climb trees in their search. I wasonce near an
orchard when I heard robins making a great outery, !
evidently disturbed by something. I went to see thef
cause, and discovered a large blacksnake at their nest
inan apple tree about 15 feet from the ground. The'
tree was about 1 foot in diameter and 7 or 8 feet up to
the branches. The branch on which the nest was,
stood off at an angle of about forty-five degrees. When
the snake saw me, he ‘glided down on the top side of
the branch, and when he reached the trunk he slid off |
and dropped to the ground. In hismouth wasa young
bird partly swallowed, which proved such a clog to
him that he could not run rapidly in the grass, and I
captured him.

Many stories are told of their chasing people. I
have seen persons who claim to have been chased by
themn, and sometimes it was by a racer, a blacksnake
with a white ring around its neck. I never saw a
snake of! that description, and I know of no authority
claiming the existence of such a snake. A black-
snake five or six feet'long can outrunm a man. Theéir
speed I "have repeatedly witnessed, when they have
escaped from me. Now, if they chase people. why do

they not catch them, and if they shonld catch a per-
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son, what could they do with them? Certainly they
could not use thiem as food. Itis singular that so many
persons have been chased by them, and yet no in-
stance has been reported where they have been caught.

The racer, described as a blacksnake with a white
ring around its neck, exists only in the imagination of
frightened people. It has no place in natural history,
and yet I have known several persons who claim to
have been chased by them, and were just as sure of
the white ring as they were of being chased.—Forest
and Stream.

The Steel Ram of the War Ship San Francisco.

The ram for the San Francisco was cast at the
Pacific Rolling Mills, San Francisco, last month. A
pit shaped like the letter L was dug in the floor of
the foundry. It was eight feet deep, twenty feet long
in one direction and twenty-five in the other. In this
pit was placed the mould. To this pit there wasa
tramway upon which the ladle, being mounted on
wheels, traveled. When the pit was reached, the
wmetal was allowed to flow into the mould in a
streamn six inches in diameter. When the mould was
filled, there was still considerable of the liquid steel left
in the ladle. The actual operation of casting the ram
occupied but twenty seconds. Whether the results
are satisfactory can only be told after the metal has
cooled, and that will take several days. It took two
months to get ready to performm this twenty-second
operation. The .operation of casting such a huge
amount of metal is very interesting to those who have
no knowledge of the process. To insure the complete
filling of the mould there were placed two apertures,
18x24 inches in diameter and 4 feet long, called ‘‘ris-
ing heads,” left in the top of the mould, into which the
metal rises, and as the metal cools this allows for any
shrinkage in the body of the metal. The weight of
these two rising heads will approximate 9,500 pounds,
the weight of the ram being 13,000 pounds—2,000
pounds heavier than that of the Charleston.

The general shape of the ram is that of a crescent,
with one point a little shorter and more curved than
the other. The shorter point will extend upward at
the bow, and the lower point will run aft under the
ship. The curve forins the ram. When in position it
will be 20 feet 8 inches from its most forward point to
the ‘end of the longer point, and will have a height of
13 feet 10 inches. Where the curve is the thickest—that
is, where the vessel would strike when ramming—there
is a thickness of 2 feet 9 inches of solid steel.—Pacific
Contractor.

—_— et
AN IMPROVED FIREPLACE.

A fireplace designed to facilitate the ready regulation
of the amnount of draught necessary for free combustion,
and with which the heatgenerated will be retained and
directed into the apartinent to be heated, is illustrated
herewith, and has been patented by Mr. Robert B.
Berrie, of Lexington, Mo. A corrugated plate with end
flanges is set into the wall, upwardly inclined above the
firepot of the grate, the plate having a flat middle part,
through a slot in which passes a handle secured to a
regulating plate sliding on the rear side of the corru-
gated plate, the slot having notches adapted to be en-
gaged by the handle to hold the regulating plate at the
desired height. The edges of the regulating plate have
apertures, as have also the inner ends of the corruga-

PN

BERRIE’S FIREPLACE

tions, to permit the free radiation of heat and prevent
the corrugated plate from becoming too hot. Above
the grate is held a hood, the moving forward or back-
ward of the regulating plate decreasing or increasing
the draught opening formed by the front end. of the
corrugated plate and the front end of the hood. Un-
der the grate extend oné™ or more channels leading to
the chin_méy, indicated by the arrows, the inner open-
ings of these channels being closed or opened by the
lower end of the regulating plate.
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ENGINEERING INVENTIONS.

A car door has been patented by Mr.
William J. Keyes, of Wheeling, Ala. This invention
relates to improvements especially adapted for freight
car doors, and provides means for effectively securing
the door, and also forreadilyopening and automatically
closing it.

. .A car seat has been patented by Mr.
John 'O. Buerk, of Red Bank, N.J. This invention
covers a novel construction and combination of parts,
to 8o improve the striker arms of car seats that an
ordinary form of seat may be simply and readily con-
verted into a comfortable reclining seat.

A car coupling has been patented by
Mr. Isaac Shotwell, of Bancroft, Mich. This invention
provides a novel link lifter and link guide, with means
for raising and dropping the pin without the necessity
of trainmen going hetween the cars, the improvement
being applicable to the ordinary form of drawhead,
link and pin.

A car coupling has been patented by
Mr. John Clarridge, Sr., of Libertyville, Ohio. In the
drawhead is a spring-pressed follower adapted to
support the coupling pin, the follower having a trans-
verse link slot, and there being a second coupling at
the rear of the drawhead recess, the device being
capable of use for automatic coupling with the ordinary
form of link and pin.

—e—
AGRICULTURAL INVENTIONS,

A hand planter has been patented by
Mr. Thomas N. Lupton, of Winchester, Va. It is an
improved device capable of use in planting corn, beans,
and other seeds, the device being adapted to be
carried by one hand and to have its movable part or
parts operated by the handle grasped by the hand.

A cotton scraper and chopper has been
patented]by Mr. William E. Morris, of Crutchfield, Ky.
The machine provided by this invention is for scraping,
weeding and freshening the earth at each side of a row
of plants, and also to chop the plants to a stand, the
scraping and chcopping devices being detachable to
allow plows, harrows, etc., to be used with the sulky.

A combined plow and harrow has been
patented by Anna Trexler, of Sabin, Minn. Thisinven-
tion provides a simple and inexpensive harrow attach-
ment adapted for connection to a plow beam, and oper-
ating to pulverize the earth freshly turned over by the
plow, to economically and efficiently accomplish the
bharrowing while the plowing progresses.

MISCELLANEOUS INVENTIONS.

A fire escape has been patented by
Mr. Jacob M. Fink, of New York City. This invention
provides a ladder of hinged sections, constructed and
arranged to be located at the top of a building when
not required for use, but which can be readily released
and extended down the side of the building.

A bolt has been patented by Mr. John
J. Holland, of New Orleans, La. It is for fastening
window blinds, doors, etc., and consists of a sliding
bar with a hole, a nut being fitted to the blind or door,
and a screw fitted to the nut and operative through the
bar hole from outside the bar when the bar is projected.

A wrench has been patented by Mr.
William H. Brock, of Brooklyn, N. Y. It is of that
class in which a chain is used with a serrated shoe to
grip the pipe or other article, a dog engaging the chain,
the invention covering an improved form of shoe for
better gripping the pipe, and a more readily operated
dog.

A duplex hand stamp has been patented
by Mr. Robert Robinson, of Albany, N.Y. Thisinven-
tion provides an improved stamp for use by conductors,
or as a check upon salesmen in any mercantile business,
providing for the distribution of coupons to the pur-
chaser and for the retaining of a record of the amounts
paid for the coupons.

A wagon end gate has been patented
by Mr. Ulysses S. Tym, of Ridgeley, Neb. The inven-
tion covers a peculiar locking contrivance applied to
aneend of the gate, with an eye bolt secured in the
bottom of the wagonbody, whichreceives a bevel-ended
hook secured to and holding the end gate against
rising.

A button has been patented by Mr.
Isaac Dreichlinger, of New York City. The invention
covers an improvement in buttons on a shank having an
eye or loop, and is designed to obviate the lateral sway-
ing or hanging down of the button to expose the
fastening, by the use of a novel form of doubled wire
shank.

A water elevator has been patented by
Messrs. John W, and John J. Adams, of Charlotte, N.
C.. This invention relates to a form of elevator with a
sprocket wheel carrying a chain whose ends are attached
to a bucket, the buckets being arranged to have a re-
verse motion, the improvements patented consisting in
the means for reversing the action of the buckets.

A piano truck has been patented by
Messrs. Louis Miller and Thomas A. Wheeler, of Green-
ville, Ohio. It has a base frame on rollers, with de-
tachable vertical frame, sliding adjustable clamp blocks,
brace rods, and other novel features, making a movable
scaffold for supporting and moving upright pianos on
and off a wagon and over steps or stairs.

A straw burning attachment for stoves
has been patented by Mr. Myron T. Andrews, of
Iroquois, Dakota Ter. The attachment has a pouch
forming a front extension to the stove to give increased
capacity for holding straw or stalks used for fuel, with
a:novel construction of grate and means for adjusting
it,-and means for fitting the appliance to stoves of
various sizes.

A reversing switch and rheostat for
electric circuits has been patented by Mr. Charles G.
Bickley, of New York City. ' The invention consists in

a three-part switch, a series of adjustable resistance
coils or bobbins, a contact maker, and in details in the
circuit, with especial reference to use in electroplating,
to avoid reversals of current from polarization of the
electrodes dipping in the electrolyte.

An automatic station indicator has
been patented by Mr. Edward Blamey, of Jersey City,
N.J. This invention covers a novel construction and
combination of parts, whereby a station or street may
be automatically indicated within a car, or stations on
a main and branch road may be indicated, and wherein
the apparatvs will automatically advance and reverse,
with other novel features.

A pipe wrench has been patented by
Mr. Beverly Reagan, of Ouachita, La. It hasa’fixed
jaw with ratchet teeth and a block on its shank carry-
ing a movable jaw, a pawl being carried by the block
and arranged to be forced into engagement with the
ratchet teeth of the shank of the fixed jaw, the con-
struction being designed to facilitate quick and ac-
curate adjustment of the jaws to clamp and hold pipes
of varying diameter.

A rotary corn popper has been pa-
tented by Mr. William C. Moore, of Springfield, Mo.
It consists of a receptacle mounted on a shaft, and
formed with a fixed portion and a portion movable end-
wise, a fastener for holding the movable portion in
open and closed position, the shank having a crank
handle and a loosely mounted supporting handle, the
holder being grasped in one hand and the receptacle
rotated by the crank handle with the other hand.
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1. Elegant plate, in colors, of a suburban dwelling
costing eight thousand five hundred dollars. Floor
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2. Elegant Plate, in colors, of two cottages costing
twelve hundred and sixteen hundred dollars, re-
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trated with 3 figures.—Feeding coal to the fire.—
‘Wood that will not blaze.—Fall of a stone church
tower.—A ruined city in Texas.—Loofah as a
substilute for sponge. — A California farm.—
Defects in plumbing in the Maine Insane Asylum.—
An improved reversible shaper, illustrated.—Im-
proved hand and foot power saws, illustrated.—
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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; forming, practi-
cally, a large and splendid MAGAZINE OoF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illustrating the most interesting
examples of Modern Architectural Construction and
allied subjects.

The Fullness, Richnesg, Cheapness, and Convenience

of this work have won for it the LARGEST CIRCULATION
of any Architectural publication in the world. Sold by
all newsdealers,

MUNN & CO., PUBLISHERS,
361 Broadway, New York, -

WBusiness and Personal.

The charge for Insertion under thws head is Une Dodar
a line jor each insertion ; about eight words to a lins.
Advertisements must be received at publicaron office
as early as Thursday morning to appear in next issue.

A company having factory well fitted for manufac-
turing hardware s‘pecia]ties. touls, etc., desires some
lately patentedarticle to make on orders or on royalty.
Address A. 8. C., P. O. box 1748, New York.

For Sale—U. S. patent, No. 388 321, on sweet potato
transplanter. C. E. Tobey, Arkadelphia, Ark.

Just Published—Elements of Electric Lighting, in-
cluding electric generation, measurement, storage, and
distribution. By Phillip Atkinson, A.M., Ph.D., author
of Elements of Static Electricity. 260 pages; 104 illus-
trations. Price, $1.50. For sale by Munn & Co., 361 Broad-
way, New York.

All books, app., etc., cheap. School of Electricity, N.Y.

Mechanical drawing, calculations, etc., taught by
correspondence. L Donald Boyer, Dayton, Ohio.

Iron Planer, Lathe, Drill, and other machine tools of
modern design. New Haven Mfg. Co., New ITaven, Conn.

Pratt & Letchworth, Buffalo, N. Y.,
solicit correspondence relative to manufacturing spec-
ialties requiring malleable gray iron, brass, or steel cast-
ings.
For the latest improved diamond prospecting drills,
address the M. C. Bullock Mfg. Co., Chicago, Ill.

Nickel Plating.—Manufacturers of pure nickel an-
odes, pure nickel salts, polishing compositions,etc. $100
““Little Wonder.” A perfect Electro Plating Machine.
Agents of the new Dip Liacquer Kristaline. Complete
outfit for plating, etc. Hanson, Van Winkle & Co., New-
ark, N. J., and 9 and 94 Liberty St., New York.

‘Wanted—To buy the patents or the right to manufac-
ture the following articles: A Spring or Compressed Air
Motor,a Pop Safety Valveand Steam Injector. Address
Holland & Thompson, St. Paul, Minn.

Perforated metals of all kinds forall purposes.
Robert Aitchison Perforated Metal Co., Chicago, Tll.

The Railroad Gazette, handsomely illustrated, pub-
lished weekly, at 73 Broadway, New York. Specimen
copies free. Send for catalogue of railroad books.

‘Wanted.—Thoronghly competent men to instruct
evening classes in forging, foundry, and machine shop
work. Address, stating experience, C. R. Richards,
Pratt Institute, Ryerson St., Brookiyn, N. Y.

The Knowles Steam Pump Works, 113 Federal
8t., Boston, and 93 Liberty St., New York, have just is-
sued a new catalogue, in which are many new and im-
proved forms of Pumping Machinery of the single and
duplex,steam and power type. This catalogue will be
mailed free of charge on application.

Link Belting and Wheels. Link Belt M. Co., Chicago.

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

The Holly Manufacturing Co., of Lockport, N. Y.,
will send their pamphlet, describing water works ma-
_chinery. and containing reports of tests, on application.

Lockwood's Dictionary of Terms used in the practice
of Mechanical Engineering, embracing those current in
the drawing office, pattern shop, foundry, fitting, turn-
ing, smith’s and boiler shop, etc., comprising over 6,000
definitions. Kdited by a foreman patternmaker. 18S8.
Price, $3.00. For sale by Munn & Co., 361 Broadway, New
York.

Patents Bought & Sold. H.W. Booth & Co.,Detroit,Mich.

Hodges® universal angle union makes pipe connection
at any angle. Rollstone Machine Co., Fitchburg, Mass.

The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R. Dudgeon, 2¢ Columbia St., New York.

Wrinkles and Recipes—Compiled from the ScCIEN-
TIFIC AMERICAN. A collection of practical suggestions,
processes, and directions for the mechanic, the engineer
the farmer, and the housekeeper. Illustrated colored
frontispiece. Edited by Park Benjamin, Ph.D. Third
edition. Price, $2.00. For sale by Munn & Co., 361 Broad-
way, New York.

Hoisting Engines, Friction Clutch Pulleys, Cut-off
Couplings. The D. Frisbie Co., 112 Liberty St., N. Y.

Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N.Y. See illus. adv., p.28.

For best quality, order your steel castings from the
Buffalo Steel Foundry, Buffalo, N. Y.

Belting.—A good lot of second hand belting for sale
cheap. Samuel Roberts, 369 Pearl St., New York.

Specially adapted for machine shops—Talcott’s com-
bination patent helt hooks. Providence, R. L.

Duplex Steam Pumps. Volker & Felthousen Co., Buf-
falo, N. Y.

& "Send fornew and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.
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NEW BOOKS AND PUBLICATIONS.

CoNKLIN'S HANDY MANUAL OF USEFUL
INFORMATION. Chicago: Laird &
Lee. Pp. 440. Cloth, 50 ceunts.

This little pocket reference book is closely crowded
with matters both curious and useful, such as all sorts
of people are likely to ask questions about. The book
has had a phenomenally large sale.

PoOR’s MANUAL OF THE RAILROADS OF
THE UNITED STATES. 1888. New
.York: H. V. & H. W. Poor.

This publication, which has new been issued annu-
ally for 21 years, brings together in one large volume
a vast amount of information of the utmost importance
to all who are interested 1n railroad properties or busi-
ness. The general exhibit given shows that the total
length of railroad lines in the United States laid up to
the close of 1887 was 149,912 miles, the mileage of the va-
rious roads having been increased dnring the last cal-
endar year by 13,080 miles. The equipment consisted
of 27,850 locomotive engines and 983,805 cars, of which
20,582 were passenger cars, 6,592 were baggage and
q:ail cars, and 956,631 freight cars.  The total length
of track footed up 189,346 miles, and of this amount
129,959 miles was laid with steel rails, and 60,387 miles
withiron rails. The manual also includes the railways
of Canada and Mexico, and a directory of the various
tramways in the cities of the United States, but, large
as isthe amount of valuable information furnished in
the 1,500 pages of this splendid volume, we wish the
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publishers could haveincluded in the scope of their
work a summary of the railway construction and busi:
ness of the rest of the world. Such a statement would
add to the value of the work.

TurNING LATHES. By James Lukin.
New York and London: E. & F. N.
Spon. Pp. 16U.. Price $1.00.

This is & manual for technical schools and appren-
tices in turning, screw cutting, metal spinning, etc.,
being an elementary work, presupposing no knowledge
of tools or lathes. It has numerous illustrations of
tools and lathes, and descriptions of various kinds of
work, the directions being such as will be most simple
to a young beginner.

THE MECHANIC'S WORKSHOP HANDY
Book. By Paul N. Hasluck. Lon-
don : Crosby, Lockwood & Son. Pp.
136. Price 80 cents.

This book is especially for young mechanics inter-
ested in the manipnlation of metal. There are special
chapters on iron, steel, and brass working, and on the
principal alloys, on solders and soldering, files and fil-
ing, tool grinding, drills and drilling, abrasive and fin-
ishing processes, etc. The book has a greater variety
and extent of matter than is ordinarily found in such
manuals, together with a good index. -

THE SHEET JOBBING AND PLATE RoL-
LER’S ASSISTANT. By C. H. Kauf-
man. Wheeling : West Va. Publish-
ing Co. Pocket book form. Pp. 267.
Price $3.50.

This is a book full of tables designed to assist manu-
facturers and mill managers in saving time and labor
in making calculations, also to assist the boiler maker
and sheet iron worker, and the iron roofer, in making
estimates for work, and to be of advantage to any one
handling sheet iron.

THREE KINeGDOMS. A hand book of the
Agassiz Association. By Harlan H.
Ballard. New York: The Writers’
Publishing 'Co. Pp. 167. Cloth.
Price 75 cents.

The Agassiz Association has a membership all over
the United States, and to some extent in Canada and
England. It is organized in nearly one thousand
chapters,having a membership of some fifteen thousand
persons, young and old, the object being the systematic
study of elementary botany, entomology, geology,
anatomy, physiology, etc., under the leadership of
competent teachers. This book is designed to answer
inquiries concerning the association and its work, and
has much valuable information on the collection, pre-
servation, and study of insects, plants, minerals, etc.

SEASIDE AND WAYSIDE. No. 2. By Julia
MecNair Wright. Boston: D. C.
Heath & Co.

This is the second of a series of ‘‘ nature readers,”
and describes ants and their work, the earth worm, the
house fly, the beetle, the dragon fly, etc., and all in a
way well calculated to impart instruction while being
delightfully entertaining to the little folks.

WILLIAM SHAKESPEARE PORTRAYED BY
HiMsELF. By Robert Waters. New
York: Worthington & Co. Pp. 847.

This work is styled by its author * arevelation of
the poet in the career and character of one of his own
dramatic heroes,” and the effort is made to show that
Shakespeare is none other than King Henry V.

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.

References to former articles or answers should
give date of paper and page or number of question.

Inquiries not answered in reasonable time should

e 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.

Scientitic American Supplements referred
to may be had at the oftice. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

(1) B. J. asks (1) a process by which a
wrought iron rod can be converted into steel. A. Your
iron rod may be made into steel on its surface only by
packing it in an iron tnbe with horn shavings, closing
the ends with clay, and heating the whole to a full red
for four hours. If kept too long, it will be of little
value as a steel rod. It will becon:e blister steel, which
is coarsein grain and blistered on the surface. 2. A
black enamel for bicycles. A. Use black japan varnish
and bake in ang oven at about 270° Fah.

() C. J.—Compressing two volumes in
one of air or any gas, starting at atmospheric pressure,
gives a resultant pressure of about 15 1b. per square
inch, Electricity cannot be utilized as a motive power
except through the aid of mechanical appliances. It
can only be generated for power purposes by chemical
means ta battery) or by the expenditure of power
which may be produced through the agency of steam,
water, or-wind through engines, water wheels, or wind
millg.

(3 W. E. L. asks the process of tem-
pering needles—what kind of oil is used, and what
degree of heat is required? A. Use clear lard oil and
cherry red heat for the needles. See SCIENTIFIC
AMERICAN SUPPLEMENT, No. 54, for the process. of
manufacture.
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4) J. D. B. asks: 1. Why is it true
that, if the direct rays of the sun are permitted to enter
a darkened room through a square opening, where they
impinge upou the floor or wall, the figure will be
round? A. The sun, having sensible magnitude, pro-
duces a penumbra. This prevents the reproduction with
sharp outlines of the aperture, and hence it is some-
what confused in shape, tending toward a circle. This
refers to an opening of large size. If the opening is
very small, not muoh larger in area than a pinhole, then
a ¢ pinhole * image of the sun will be produced. The
production of such an image depends on the practical
cutting off of all except one set of rays emerging from
the sun. 2. Do motions possess the quality of co-
hesive attraction? A. No. 3. Is it not true in physics,
as in physic and in politics, that we are expected to ac-
cept the dictum of some man as leaving nothing fur-
ther to be said, and whose ipse dixit it were rank heresy
to question? A. We know of no ipse dixit in physic,
politics, or physics. The assertion of the highest au-
thority is open to contradiction or discussion.

3) R. Y. asks: 1. Is it necessary for
the discharge end of a siphon pipe to be submerged in
water to insure a continuous flow? A. No; provided
the pipe is unobstructed for its full length. 1f partially
stopped, so that there is a slow discharge, air may en-
ter and stop the siphon from working. 2. What is the
theoretical difference in the length of the pipe from the
apex to the fountain, and from the same point to the
discharge in order to insure a continuous flow? A.
Any difference in length will insure a flow toward the
longer leg. The height must not exceed 33 feet, as this
is the limit of action.

(6) F. T. P. asks (1) how salicylic acid
is made. A. Salicylic acid is made by treating so-
dium phenol (carbolic acid and soda) with carbonic
acid gas. Caustic soda solution is evaporated with a
proper amount of carbolic acid to a dry powder, and
carbonic acid gas is passed over it while warm, the
temperature being gradually increased from 212° Fah.
to 482 Fah. Carbolic acid is made from.coal tar. 2.
Is salicylic acid injurious to the system? A. It hasan
injurious effect upon the system vvhen taken in suffi-
cient quantities. The effect of minute amounts long
continued cannot yet be considered established.

(7) Shep asks what commercial value
(if any) solidified petroleum or solidified kerosene has,
and also mention some of the uses to which it could be
put. A. It is impossible to say what value solidified
petroleum would have. It is mainly as a method of pre-
paring it for transportation that inventors have worked
upon the problem. It has been suggested that it might
be used as a fuel.

(8) R. B. H. asks: At what distance (in
feet) would an iron steamship cause a deflection of a
sensitive compass needle? A, The exact distance can-
not well be stated. Probably a distance of one hun-
dred feet would practically prevent ‘deflective influ-
ence,

(9) F. L. writes: A sheet of zinec about
a foot square was accidentally dropped into a well.
Will it poison or injure the water, so as to make it un-
fit for drinking purposes? A. While it is doubtful if
the zinc will seriously contaminate the water, it would
be good policy to remove it.

(10) J. J. B. asks: What will remove
paint from window glass? A. Try solution of washing
soda. If this is not strong enough, use caustic soda.
These solutions will spot any other paint that they may
fall upon.

(11) J. P. 8. asks: 1. If there is a
remedy to stop show windows from sweating in
cold weather. A. Ventilation from the top is the most
efficacious method in general use. 2. What will drive
away or kill cockroaches that infest dwellings? A.
Powdered borax is sometimes very effectual.

(12) R. W. W. writes: I wish to make
a balloon of 4 or 414 feet in diameter, suitable to raise
a - two-pound detective camera. What would be the
best material (rubber, gutta percha, gold beater’s skin, or
what), and how should the seams be cemented ? What
dimensions would be necessary if coal gas was used
instead of pure hydrogen? A. If filled with pure hy-
drogen, the gas contained in your balloon would have
a lifting capacity of about 214 1b.: as it would have to
carry the weight of the balloon as well as camera, it
wotild be far too small. With coal gas it would have
about one-half the above lifting power. Silk varnished
with a mixture of India rubber, linseed oil, dissolved
in essence of turpentine, would be a good material.
In storing it, the balloon should be suspended to pre-
vent the varnish from heating. Your balloon should
be about 8 feet in diameter for hydrogen, and 10 feet
for coal gas, and even then unless the silk was very
light and the varnish very thin, it is doubtful if it
would have enough ascensional power.

(13) A C. 8. asks: 1. How to make
asbestos a conductor of electricity. A. Soak it in
nitrate of silver, dry, and expose to hydrogen gas, or
ignite at a red heat, Or you may dip it in bichloride of
platinum solution, then in chloride of ammonium, and
ignite. 2. If a disk of any light material, about twenty
féet in diameter, rests on a fine pivot (on the style of
a compass dial), and the pivot is revolved very slowly,
will the disk make as many revolutions as the pivot,
or will there be a constant slip between the pivot and
the disk? A. If the point is sharp and has a hard,
smooth bearing, there will be a constant slip.

(14) D. D. C. asks: 1. Can brass or
coppzr be silver plated without a battery, if so, how?
A. Not very satisfactorily. 2. Will it be durable? A.
Tbe’"coating will be thin and not very durable.

(15) J. N.—Block tin is the only com-|
mercially successful lming ever used. for.soda water {
fountains.  Glass fountdins inclosed in fron or steel
bands or'cases have béen used, but are very heavy and
somewhat ' fragile. There is nothing dangerous in
iron, though it may affect the color and taste of the
water slightly.

(16) H. P. asks
any one in this country has tried to get the coating of

: Can you tell me if
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tin off the scrap from can and tinware factories? If so
what process is used, and oblige? A. This has never
been successfully accomplished, though many attempts
have been made to do it. A practical process would
be very valuable,

(17) F. E. W. asks: What is the process
and apparatus used in the manufacture of gas retort
carbon black ? - A. The material in question is formed
as a by-product in the manufacture of gas from bitu-
minous coal. The hydrocarbons are decomposed by
the heated walls of the retort,and carbon separates and
is deposited in hard masses upon the back and upper
surfaces of the retorts.

(18) S. W. R. writes: Replying to a
query in your issue of September 1, yon say that there
is no substance that if placed between the poles of
a magnet and its armature will counteract or insulate
the magnetism. Now, I am puzzled to understand the
principle of the *‘ magnetic watch shield.”” Supposing
that I had a proper grip on this law of magnetism, I have
always held that these *‘shields* are frauds, but I find
that their popularity is increasing, and that many of
the case makers make their cases so fitted or not as
ordered, and I notice also that some of the railroads
that require a certain grade of watch to be used by
their employes, specify the ‘“ magnetic shield  among
other requirements. If you can enlighten me as to the
composition of these ‘‘shields,” and their general use-
fulness and the principles involved therein, it will be
appreciated. A. Magnetic watch shields are not frauds.
They operate, not by insulating the magnetism, but
being made of iron they practically absorb it, acting
like an armature of any neighboring magnet, and dis-
posing of the lines of force before they can reach the
inclosed watch. These lines of force are principally
kept within the metal of the shield, so that the watch is
partially protected.

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 possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, 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 acoordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 861 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

September 18, 1888,
AND EACH BEARING THAT DATE.

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

Acid phosphate, making, C. Glaser...
Air brake, T. 8. K. Dixon...... ..
A.

.. 889,566

Amalgamating apparatus, D. Searles, Sr.,
122K T ... 889,858
Armature winding for dynamo electric machines,
W.H. Knight.....coiioiiiiiiiiiiiiiinns covnnnne
Awning, D. Jannopou]o
Axle box, J. Des Brisay..

Bag holder, J. E. Coles.
Bagasse furnace, W. W. Sntcllﬂ‘e
Ball trap and target, Day & Colt.
Banker’s case, M. F. Langfeld.....
Basket or box, folding, C. R. Mngulre .
Batteries, rheotome mechanism for medical, H.

Bearing, roller, R. W. Hent....
Beating engine, J. Norton, Jr
Belt faastener, M. Seebold.....
Belt rest, B. F. & J. F. Comstock...
Belt tightener, chain, 0. Cooley....
Bit. See Bridle bit.

Blind slats, machine for smoothing and finishing,

A K. Tyler.ccccoee v cevnnnnnnnacnns ceesseeannns . 389,826
Block. See Snatch block.
Board. See Bosom board.
Boat. See Portable boat.
Boiler. See Steam boiler.
Boiler cleaner, steam, J. 8. Roake .. 889,718
Boiler furnace, W. \W. Sutcliffe..... 889,773
Bolt, J. T. Guaniss. [ 889,646
Bolt, J. J. Holland.... 389,704
Bolt cutter, D. J. Sligh .. 889,766

Boot or shoe heel, J. Germun
Boring machine, H. Longwell..
Bosom board, F. H. Argersinger .
Bottle stopper, P. Kottgen.. .. 389,707
Bottle stopper, T. G. Turner .. 389,677
Box. See Axlebox. Casting bux. Letter box.
Bracket. See Coffin bracket.

. 389,849
889,682

Brake. See Air brake. Sled brake. Wagon
brake. .
Bridge, D. M. EdAY.....ccooiiiiiiiiiiiiininennnennnns 889,694
Bridge guard, W. C. Newman ....... .......... ... 389,714
Bridle, B. L. E. Gowen..... 389,701

Bridle bit, A. W. Helms..
Broom head, G. H. Kimbler..
Buckle, W. A. Meyer
Buckle and trace carrier, comblued back baud

W.H.Hayden, Jr........ccvc cevenennennne ones
Buggies, drop reach for, R. H. Munro..............

389,657
. 889,710

389,808
389.821

Burner. See Gas burner.
Butter package, metallic, Higging & Wheeler..... 389,746
Button, [. Dreichlinger......... aee tdnekivees 389,693

Button machines, nail and washer feeder for, &

B. Hamilton....
ButtouerrC L. Uhry.
Calipers, micrometer, J. D..
Cam mechanism, C. H. Willeox.... .
Can forming machines, horn for, B. Adrlsuce 588y
Cane, J. E. Hale..

Cane and camp sr.oo], combmed H. Hendrickson. 389,810

Cane mills, seraper for, M. L. Flowers..
Car coupling, J. Clarridge, Sr....
Car coupling, I. Shotwell

-1 Exercising apparatus, 8. Wild...................

.| Hair dressing device, A. K. Godefroy

Car coupling 8. Shull.......... ceeeeiesuiieetnannrann. 389,171
Car coupling, J. F. Zeigler.. .. 389,827
Car door, W.J. Keyes..... . 389,706
Car mover, M. F. Connett. 389,659
Car mover, O. E. Rose........... .. 889,600
Car, passenger, C. H. White.... . 389,728

Car platform, MacMakin & Crow.
Car seat, J. O. Buerk

Car wheel, cast steel, Bagaley & Hainswonh 389,787
Carriage elevator, G. L. Loomis ... 389,683
Cart, road, F. Higgins......ccooeiiiiiiiiiiiiiiiceenen. 889,842

Case. See Banker’s case. Medicine case. Wall
case.
Casting box, stereotype, J. Thompson..............
Casting horoeshoes, flask for, F. 1. Freeman.
Chain, drive, B. A. Legg
Chair. See Rocking chair.
Checkrein hd0k, D. W. Brownell....
Chuck, drill, L. C. Taber..............cccceuuaee. RPN
Cigar box trimming machine, H. Leiman....
Cigar cutter, Richardson & Ridgway
Circuit maker and breaker, automatic, W. W.
E8tabrook .. ccceeeiieencniereeiienionnnnes w.ee. 889,799
Clay to make ballast, etc., feeding apparatus for
use in burning, W. Davy....ccceeteceeeireccnanne

389,551

Cleaner. See Boiler cleaner. Flue cleaner.
Cleaner and heater, combined, J. D. Sullivan...... 389,720
Clips, die for forming spring head, E. J. Hess..... 389,570

Clock, E. M. & M. Moulton.....cceeeeenniernnnenennns

381,862
Clothes wringer, A. Groves....... . ... 389,805
Cock, stop and waste, J. Heltzle. . 389,652

Coffee or tea pot, 1. Boutell... . 389,79
Coffin bracket, W. Hollis .. 389,654
Collar machine, horse, E. Crawley. .. 369,690
Corn cutter, T. C. Williams........cccovvee cevvnnnnns 389,783
Cot legs or other articles of like construction,

bracing, attaching, and detaching, L. Banks...
Cotton scraper and chopper, W. K. Morris.........

889,738
389,830

Coupling. See Car coupling. Pipe coupling. Thill
coupling.
Cultivator, W. Sobey............ sececsanes

Cultivator, sulky, J. C. Bird (r).
Cultivator, wheel, W. Sobey.

Cutter. See Bolt cutter. Cigar cutter. Corn cut.-

ter.
Darning last, C. Auetin.......... tecerecsecstannanas . 389.683
Decorations, transfer, C. J. B. Jensen.. .

Dental engine, C. Doriot.......... .....
Desk or other furniture, school, E. Hauey
Die. See Screw cutting die. Sole cutting die.

Distilling alcohol, apparatus for, L. Bechaux Fils. 889,539
Door ¢heck, Shaw & Wixom... .

Door check, A. Sohns
Door or window stop, N. Van .
Draught equalizer, A. F. Gillet...........
Drill. 8ee.Rock drill.

Drills, mechanism for opening, W. Thiem
Drilling machine, T. Townsend........
Drum, snare, H. C. Plowe...........
Dust separator, Allington & Curtis .

Ear muff, A. L. Britton..... eisesees

Ear wire, B. A. Ballou..

Egg beater, E. Baltzley........ ceee sereninen oe
Egg testing packet, M. L. Windiate....... ceee

Electric battery cell, 8. L. Trippe............ ...... 389,676
Electric energy, means for distributing, 8. Z. De
Ferranti ..389,795, 389,838
Electric light circuits, ground detector for, A.
W.Morrell....oviiiiiiiiiiiiiiiieiiiiinnneeianees
Electric machine, direct welding dynamo, E.
Thomson ... 389,779
Electric machine, dynamo. T. H. chks veeee.. 389,812
Electric machines, conductor for dyuamo. E.F.
H. H. Lauckert............. ceeees 389,752
Electrical distribution by secondary .batteries, T.

Electro therapeutic cap, N. P. Rutter. .
Elevator. See Carriage elevator. Water elvator.
Elevator safety apparatus, C. E. Ongley........ .. 389,868
Embroidery frame, C. Herrmen au ... 389811
End gate, E. C. Ward.... . 389,619
End gate, wagon, U. 8. Tym . 389,619
Engine. See Beating engine.
Gas engine. Pumping engine.

Dental enzine
Steam engine.

... 889,622
Fair stitch loops, machine for cutting, A. G. Wil-

liams 389,866
Fans, power translator for driving, J. M. Orford.. 389,665
Fare register, E. M. Green 389,702
Fare register, electric, E. A. Scales... .. 389,857
Faucet attachment, W. H. Tingle ¢t al. ... 389,614
Fence, J. A. Harnsberger.............. ... 889,649
Fence machine, wire, J. & C. Lane.. ... 389,751
Fence making muchine, E. Blodgett.. .. 389,540
Fence making machine, P. Miles 389,590
Kences, machine for making picket, E. E. Witter. 889,784
Fertilizer distributer, Malaier & Smith.... 389,754
Fifth wheel, G. A. Lane....... ... 889,578
Fire alarm system, T. G. Turner.. . 389,618
Fire escape, J. M. Fink..... ceeeeens . . 889,696
Fish, device for stringing, F. A. Roberts 389 598
Flour packer, J. T. Melich....
Flue cleaner, 3. W. Berkshire...
Krame. See Embroidery frame.

frame.
Fruit gatherer, G. A. & C. F. Fleming... ..........
Furnace. See Bagasse furnace. Boiler turnace.

Puddling machine. Regenerative furnace.

Paper machine

Furnace, W. R. Jones

Furnace grate, Z. F'. Bryant....... 389,833

Gauge. See Pressure gauge.

Galley, Schniedewend & Lee........cceevvvennnn.... 389,607

Game scoring tablet and indicating device, A.
KUlper....ccciiiiiiiiiiies tierrensierenesnennens 389,845

Garments, shoulder form for, J.J. Byers.... 389,637

Gas, apparatus for the manufacture of, T. G.

Hall..oooiiiiiiiiiiiiins viiiiiennnns ... 889,507
Gas burner, E. Moreau.. . 389,757
Gas burner, incandescent, W. McNorton . 889,588
Gas engine, H. Skinner..........c.ccoeveviiiiiiinnnns 389,608
Gas lighting and extinguishing, system of electri-

cal, H. T. Downs.....
Gas saver. O. W. Bennett.
Gas scrubber, J. F. Allen
Gate. See End gate.
Gate, T. M. Bussell.............cceeiepinnnnnnn cieenen 389,823
Glass articles, manufacture of ornamental, J.

Grader, road, J. J. Mungen.
Grain binder, 8. D. Locke...
Grapple, D. 8. Sanborn et al
Gridiron, J. W. Sankey.:..
Guard. See Bridge guard.

Hatrow; P.J. Parmiter........ ... .

Harrow and seeder, eombined disk, A Corbin, Jr‘ 389,548

Harvester and binder, grain, 8. D, Locke..
Harvester reel support, J. 8. Davis

: 889,848

,{ Hay ricking device, H. A. Alden............ [P 389,537
Heating apparatus, electrical, J. Wiest... . 389,729
‘| Heel trimming mach!ne, Noble & Childs. 389,759

Hing, spring, G. W. Warner..
Hinge, spriog, G. M. Waldorf........... ciraeenees
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| Sewlng machine take-up, J. BOUON ... ceeveness
‘| Sewing muchines; belt rémoving and replacing de-
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Holder. See Bag nolder. Paper holder. 8pool,
needle, and thimble holder. Stereotype plate
holder.

Hook. See Checkrein hook.

Hook, C. H. Thurston
Horse power machine, W. H. Wllliscraft
Indicator. See Pressure indicator.

Initial ring, interchangeable, Thie & Levy.

. 389,8%
. 389,623

889,778

Insurance policy, complementallaccident, J. F. Lee 359,818

Interlocking switch and signal, G. D. Fowle..
Iron, manufacturing wrought, L. D. Chapin
Ironing machine, J. J. Daley
Jack. See Lifting jack.
Joint for furniture, boxes, or like articles, H. L.
Beach

. 884,558
389,545
. 389,794

Lamp, hanging, H. D. Richardson
Lamp, kerosene, A. G. Heath
Lamps, extension standard for. J. Kintz.... .......
Lantern or lamp, tubular, L. F. Betts .
Lathe for turning wooden dishes, W. 8. Shotwell 389,824
Lead, making white, Morris & West. 589,591 -
Ledger and bill book, combined, C. L. Searcy. 359,668
Letter box, G. H. Fister... . 389744
Lifting jack, W. Dixon.. 889,742
Lifting jack, A. L. Stantord .. 389,861

Lock. S8See Nut lock. Permutation lock. Seal
lock.
Log turner and loader, W. A. Durrin............ ... 389,743

Loom, take-up mechanism, W. M. Larned
Lubricator, Mattes & Lewis e
Medicine case, W. H. Wacren.........

Medicine, remedy for scrofula, H. Helm..
Metallic fastener, Mandel & Henderson .
Metals, material for cleaning and pollshinz. J

Motor. See Weight mot.or.

Mower, lawn, F. E. Grothaus
Mowing machine, A. O. Carman.
Nailing machine, W. Z. Bean
Newspaper folding, wrapping, addressing, and

binding machine, G. 8. Alden.............. 9,629-
Nut and bolt, A. Schutz et al . 889,603
Nut lock, H. F. Corey..... 389,639
Nut Jock, W. A Jordan.... 889,848
Oil distributer, T. F. Townsend .. . 889,615
Organ action, reed, L. K. Fuller. . 389,698
Packing, H. R. Gillingham.. . 389,564
Packing ring, J. J. Sullivan.. . 389,772
Paddle wheel, Thayer & Phelan . 889,672
Paint, asbestos, F. De Coninck.. . 389,641
Paper holder, A. B. Sherwood. 859,66

Paper holder and cutter, roll, 8. D & N W

Paper machine frame, G. Kaffenberger
Permutation lock, C. Hill...
Pin or match box and advertising card, combined,
Hunter & Mackay
Pipe coupling. 8. R. Dresser
Pipe wrench, P. Reagan
Pipes, boilers, etc., non conducting covermg for
steam, H. C. Bradley.......cceeeeevvvnnennns cossee 389,542
Planter, hand, T. N. Lupton....cccecevvieecaeaeie.. 389,709
Planter, seed, H. Thaden.. . . 389,776
Plaster, composition of matter for. ’I‘urley &
Chamberlin
Platform. See Car platform.
Plow, J. King..oovivt cevniiiiiiiiiiieenniiiienens
Plow and harrow, combined, A. T'rexler..
Plow attachment. J. & S. W. Miles

Plows, sulky attachment for walking, D. T.
JONEB .. .iviiiiiiiiiiiiiiniiiion. tereieereiaaaienass 389,705
Portable boat, C. W. King..........ccciiiiiiiiinnn 389,817

Postal package, H. R. Gillingham..............
Pot. See Coffee or tea pot.
Pressure gauge and draught regulator, combined
steam, M. Wilkes........coovvvveviiinnnnnnnnnnins
Pressure indicator and recorder, W. H. Bristol... 389,635
Pressure regulator, C. E. Brown.............c..... .-
Printing machine, color, W. H. Fuller.............
Printing machine sheet delivery mechanism, J.
T. HAWKIDS ..ovvnniiiiiiiiiies ceviiiineiiiienns
Printing hi

veees 389,565

Puddling furnace, 1. C. Jones........c..ccevvinnnunen
Pump, J. W. Vanmeter .......
Pumping engine, E. G. Shortt..
Pumping engine, duplex, E. G. Shortt
Punching and shearing machine, E. Jones...

Punching the eyes in axes, etc., deviee for, A.

Rack tor exhibiting garments,
Railway, cable, G. W. Shepherd
Railway system, electric, J. D. Nicholson et al.
Railway switch, G. N. Reiff w
Railways, turntable for street, J. W. Warhurst.... 389,620

Reel. See Warping reel.

Regenerative furnace, W. & J. C. Swindell........ 389,671
Register. See Iare register.

Regulator. See Pressure regulator.

Resonator. tubular, J. Harrington.................. 389,841

Ring. See Initial ring. Packing ring.
Rock drill, A. W. & Z. W, Daw...
Rock drill, J. Massett...........
Rock drill, steam, A. J. Sypber..
Rocking chair, adjustable folding and convertible,

Holden & RasmMussen........oooeviievennesvnens
Rovings, etc, mechanism for evening, G. F.

Rules, attachment for carpenter’:
Running gear, A. T. Dickey....... ............ e o
Raddle, riding, D. R . Lakin :
Saw mills, automatically adjustable press roll for
gang, K. O. Kilgore....
Saw set, H. Gates.....
Saw wheel, band, R. H. ’I‘rumbull ......
Scale, automatic grain, T. J. Jnderwood
Screw cutting die, A. Wirsching.....:. ....

Seal lock, G. W. AMOB8.......c.ccovvveninienmmnene vove 889,182
Seat. See Carseat. Vehicle seat.

Seed, delinting cotton, F. C. Cooper ............... 389,739
Semaphore, A, A. Strom........cccoveiiieenniiiinnans 389,611

Separator. See Dust separator. )
Sewage and sea water, electrolyzing, W. Webster,

Sewers, apparatus for flushing, H.H Mitchell...
Sewing machine, buttonhole, A. L..Coombs..
Sewing machlne buttonhole . attachment, A W. )

vice for, J.” Bolton

Shield, keart, I1. Gross
Shoe cabinet, W. S. Settle..
Signal. See Thermostatic shmal
Sled bruke, T. Gillogley
Snateh block, T. R. Ferrall...
Soldering tool, C. L. Wagandt
8ole cutting die, 0. Rock.
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Spirometer, coin-released, Ilowson & Crowe......
Spool, needle, and thimble holder, combined, S.

W. Fuller.....cco viiiiit tiiiineeeineneeeenionnnns 889,560
Spring. See Vehicle spring.
8quare and bevel protractor, try, F. N. Violet..... 389,780

Stamp, duplex hand, R. Robinson........... 389,667
Stand for displaying goods, H. C. Albrecht. . 889,556
Staples, machine for inserting and clinching,

Mandel & Henderson..............ccovvvvene eeeen 389,661
Staves, die for forming barrel, F. C. Rockwell..... 389,099
Staves, machine for crozing., chamfering, howel-

ing, und trimming, Hirscliheimer & Mueller... 389,571
Steam boiler, sectional, Dimmick & Smith......... 384,642
Steam cylinders, throttling device for, G. W.

L8] T 389,736
Steam engine, E. G. Shortt . 389.7

Stereotype plate holder, A. Overend
Stitching buttonholes, E. Fletcher..
Stopper. See Botile stopper.
Stove, open front, Terstegge & Gohmann
Stove polish. L. Bullard
Straw stacking machine, W. S. Baker.
Support, extensible, J. Kintz
Swing, W. A. Caldwell
Switch.
switch.
Table. See Turn table.
Telegraphic call for messengers., etc., B. Du-

389,715
089,840

. 389,612
289,636
389,518
. 389,844
389,834

See Interlocking switch. Railway

389,839
Telephone system, mechanical, A. M. Rosebrugh. 389,601
Thermostatic signal, H. J. Lutcher. .. .. 884,584
Thill coupling, J. .. Culberson.. 389,793
Time recorder, electric, A. Wirsching . 882,626
Tool. combination, E. P. Crosby...... 389,549
Tool, compound, R. . Dietendorf........... . 389,553
Trap. See Ball trap.

T'raps, manufacture of the bodies of stench, G. C.

Phillips..... ......... .. 483,761
Tree felling machinc, W. E. Rickard .. 389,596
T'ruck, J. 1. Towsley .. 889,674
Truck for moving buildings, G. Harden............ 389.568
Truck, piano, Miller & W heeler . 889,711
Tube blanks, opening and shaping, C. A. Mar-

Bhall...oovie it i e 389,586
Tubes, mechanism for making seamless, R. & M.

MannesSmanh....c.vieiiiiies tiieeneennieareans 389,585
Tug, hame, Anderson & McPhaill vo. 589,630
Turn table, J. D. Bowman.... ........ .. . 889,541
Type writing machine, Prouty & Hynes.. . 880,854
Type writing machines, type rest for, J. \x Kair-

fleld.... ..ot i 389,556
Valve, balanced slide, G. W. Cisco.. .. 380,787
Valve cut-off mechanism, automatic sllde. M.

B 11T S P 389,731
Valve tor elevator gpouts, swlt.ch J. 8. Metcalf... 589 5\9

Vehicle running gear, F. Dupee.
_Vehicle seat, shifting, F. Rightmyer
Vehicle spring, E. B. Smith..
Vehicle top, L. C. Shipley ...

. 380,:)‘)’1
389,609
. 289,767

Velocipede, R. J. Rombauer .. 389,835
Veneer, J. B. Wilson.................ooo. . 389,624
Ventilation, system of, L. C. Tuttle . 839,616
Veterinary instrument, W. Myers veo. 389,664
Violins, improving the tone of, C. C. Hudson...... 380,813

Vise, C. A. Chardler . 839,792
Waeon brake, O. T. Baker 859,829
Wagon brake, G. C. Thayer........ «..coviiiiiennen. 389,771
Wall case, J. R. H. Ilinton . 89,747
‘Warping reel, J. H. Stone. 389,862
Watches, cannon pinion for, H. E. Murdock. 389,665
Water elevator, J. W. & J. J. Adams......... .. 389,681
Water elevator, C. Benker.. . 339,851

Water guuges, reflector for, . P. Gilbert . $89,802

Watering live stock, device for, H. W. Couklmg 359,546

Weight motor, B. G. Mullins.. 389,713

Wheel. See Car wheel. Fifth wheel. Paddle
wheel. Saw wheel.

Windmill, M. J. 8. Soli.............

.+ 389,670

Wire. spooling machine, E. Earley............. ..... 389,556
Wrench. See Pipe wrench.
Wrench, W. H. BroCK........ccot tivivnninnnnennnnn 359,685
VWringer. See Clothes wringer.
Writing machine tor the blind, J. }*. McElroy..... 339,756
Zine, apparatus for condensing memlhc, E.
Wal8h, Jre e iiiiiiiiiiiiiiiiiiees cereeiiianeens 389,617
Zinc from the vapors or fumes arising in the pro-
cess of zinc smelting, condensing metallic, E.
Walsh, Jr..eeeiiiiiiiiit ittt iiiie e iiieaeaes 389,618

TRADE MARKS.
Beverages, aerated,J. P. W. Von Laer
Bitters, stomach, Hostetter & Co.. .
Brandy, cognac, Gautier Freres.. ...15,871, 15,872
Coffee and coffee compounds, Chase & Sanborn... 15,869
Goods, dress, J. Meyer & Co 15874
Goods, inclading plush, velvet, and other pile fab-
rics. textile piece, Sir Titus Salt, Bart., Sons &
COMPANY ..cvvviiiiiiiiiiiiiiiiiiineeeiinieeen . 15,877
Medical compound for external and internal use,
Patton Bros.........coovvviieiiniiiiiiiiiian,
Medicines named, certain proprietary, Tyler &

15,831

Mineral water, natural, Apollinaris Company.
0il cloths, etc., metallic binding for. Tuttle & Fin-

4T 1+ .. 15,878
Sardines, J. Violett, Bird & Guy-Moya . 15,880
Shirtings, Wamsutta Mills............ . 15,834

Soporific, preparation for use as a, Dr. J. G. Wan-
namaker Manufacturing Company..

Thread, linen, P. Vrau & Co........... . ..... 15,882, 15,883

Tobacco, smoking, Fawcett Durham 7T1'obacco and

£S] 11T 07 T PN 15,870
Underwear and hosiery for both sexes and ‘for

children, I. & R. Morley ............coiiiiian 15,875
Washing compound or mixture, American Soap

and Washoline Company.........ccooeeevennee .eo.. 15,807

DESIGNS.

Gimp, C. Weinberg..... ....ccccvve vvvvviniinienns .... 18619
Handles for spoons, etc., ornamentation of, A.

Dominick............ .. 18,614
Hose carriage body, A. Bruegger, Jr. . 18,612
Metal binding, M. J. Wilson ... .......... cooeaels 18,620
Radiator, J. B. Dyar............ 18,6156
Stuve, heating, C. W. McCutchen.... . 18,616
Torch, campaign, L. C. Beardsley 18,611
Toy savings bank, Shepard & Adams................ 18,618
Type, font of, Itl. C. Ruthven ... 18.617
Type. font of printing, W. F. Capitain........... 18,613

A Printed copy of the specification and drawing of
any patent in the foregoing list 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.

Canndian Patents may now be obtained by the
lnventors for any of the inventions named in the fore-
going list, provided they are simple. at a cost of $40
each. If complicated, the cost will be a little more. For
fall instructions address Munn & Co., 361 Broadway,
New York. Other foreign patents may alsa be obtained.

15,873 ;

Advertisements.

Inside Page, each insertion « = =« 753 cents a line.
Back Page. ench insertion = = = $1.00 n line.

The above are charges per agate line—about eight
words per line. This nocice shows the width of the hne.
and is set in agate type. Engravings inay head adver-
tisementi at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received a! publication ofﬂce as early as Thursday morn-
1DZ tO appear in uext issue.

Tue KODAK CAMERA

1OO
Instantaneous

Pictures!

s Anybody can use 1t.
No knowledre of

photography is

necessary.

The latest and

best outfit for ama-
teurs.

Send for descrip-

Price $25.00. tive circulars.

The Eastman Dry Plate & Film Co.

ROCHESTER, N. Y,

THE PHONOGRAPH.--A DETAILED
description of the newana improved form of the pho-
nngraph Jjust brought out by Edison. With 8 engrav-
Contained in SCIKNTIFIC AMERICAN SUPPLE-
MENT, No. 632. Price 10 cents. To be had at this |
officeandfromall newsdealers.

SEBASTIAN,MAY &C0’S

Improved Screw Cutting
Pover LA ELLIS
Power
Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs’ outfits. Latkes on trial.

Cataloguesmailed on application.
165 W. 2d St., Cincinnati, O.

PETROILLEUM FUEL.—AN ACCOUNT
of the Pennsylvania Railroad’s experiments with the
Urqubart system of burning petroleuun on locomotives,
and also of the experience of the Grazi-Haritzin Rail-
road with coai oil as a fuel. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT NoO. 613. Piice ten cents.
To be had at this office and from a]l newsdealers,

ARTESIAN

Wells, Oil and Ga.s Wells,
by contract to a.n

and furnish ever{thmg reqmred

to drill and complete same. Port-

able Horse Power and Mounted

Stea.mDrll].mg Machines for 100 to
Send 6 cents forillustrated

catalogue

PierceWellExcavatorCo.

New York.

COSTS IN MANUFACTURES.—A LEC
ture by- H. Metcalfe, U. S. A., delivered in the Sibiey
College course.—An elaboration of a system for the
management of fuctories and employes. A valuable
paper. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT. No. 603. Pricel0 cents. 1'0 be had atthis office
and from all newsdealers.

OIL WELL SUPPLY CO. Ld.

91 & 92 WA TER STREET,
Pittsburgh, Pa.,

Manufacturers of everything needed for

TARTESIAN WELILS

for ellher Gas, Oil, Water, or Mineral
Tests, Bonlers. Engines, Pipe,

Cordage, Drilling Tools, etc.
Illustrated catalogue, price
lists and discount sheets

on request.

ELECTRIC WELDING.—A PAPER BY

Prof. Elihu 'Thomson, giving an account of a new way
of utilizing the l\entmg eftects of heavy electrical cur-
rents for causing union between pieces of metal,whether
of the same or of different kinds. W ith 4 ﬂgures Con-
tmned in SCIENTIFIC AMERICAN SUPPLEMENT, No.
592, Price 10 cents. To be had at this office and from

The STURTEVANT MILL

Crusher and Pulverizer Combined,

For Ores, Phosphates, Cement, and all hard and refrac-
tory materials. Unequaled for capacity and economy.

In use on a large scale.  We refer among others to
Orford Copper Co. (Ores & Mattes), Constable Hook, N. J.
Walton& Whann Co.(Phosphate Rock), Wllmmgton Del.
Pacitic Guano Co. (Phosphate Rock), Wood’s Holl, Mass.

Address a’l‘Ult’ ‘Ev, ANT _MILL

8 Mason Building. Boston, Mass.

FIRSTCLANS

ELECTRIC BELL

In Cherry, Walnut, Oak, or £
Ash, all complete as séen in cut,
Only $2.73.

W. 8. BISHOP, 958 Grand Ave.,

NEw HAVEN, CONN.

b £ P
o it

¢ Star ™ Screw Cute
Foot Lathe L ting Auto-
Swings matic Cross
9x25 in. A Feed, etc.
Sernll Saws, H Catalogue
_ Circular Freg
Saws,Lather| of all our
Mortisers. Machinery.

Seneca Fails Mfg. vo., 695 Water St., Seneca Fa'ls,N. Y.

FOR SALE'!

THE FACTORIES OF

THE HAMPDEN WATCH CO.
AT SPRINGFI1ELD, MASS,,
Covering about one acre of ground, with Engine, Boiler,
Shafting, etc., ready for immediate ocul ancy for )lzhf
manutacturing, Address Chns. D. Itood, Pres.. S pring-
fleld, Mass., or Hampden Watch Co., Canton, Ohio.

MACHINERY PALACE OF THE PARIS
Exhibition of 1839.--Description of the main gallery of
the machinery Palice, and ot the 362X foot trusses
which are to be used in its construction. \ith 2en-
gravings. Contamed in SCIENTIFIC AMERICAN SUP-
PLEMENT. 594. Price 10 cents. To be had at this
office and from a:l newsdealers.

N
THE GENERATION OF STEAM.—A
lecture by Geo. H. Babeock delivered in the Sibley
College Course. I. The production of Heat. Furnaces
for burning bitumincus and anthracite coal, wood, saw-
dust, waste gas, natural gas, etc., describ ed. II. The
Generation of Steam. General princi les to be observecl
in the construction of boilers. With 14 figures. Con-
11ained in \cur\’rmlc AMERICAN SUPPLEMENT, Nos.
| 6-24 and 6:25. Price 10cents. To be hadat this office
and from all newsdealers.

DEI.AFIEI.D $ PAT. SAW CLAMP

With saw for cutting metals. Saves all the broken
hack-saw blades. In use over two years in all parts of
the country. The new clamps have the edges bevelled
that hold the saw. By mail, with one blade. 50 cents.

Extra blades8%'' x %¢'’, ¢ Star,” 7 cents each, 70 cents per
dozen. by mail. Blades 8" x1'",* Stubs,” 35 cents euch,
by mail. Discount to dealers.

NOROTON MFG. WORKS, Noroton, Conn.
GOING INTO THE POULTRY | BUKI-

ness.—A paper by P. H. Jacobs, reviewing the commer-
cial aspects of poultry raising, and giving many useful
hints upon the subject. Contained in SCIKNTIFIO
AMERICAN SUPPLEMENT, No. 596. Pricel0cents. To
be had at this office and from all newsdealers.

2 INGERSOLL ROCK DRILL CO.,
10 PARK PLAOF, NEW YORK.

Improved ‘‘Eclipse **

ROCEK DRILILS,

For Minmg, 'I‘unneling Shaft-
Sinking, ubmarine
drilling, and for all k 1hds O TOCK ex-
cavation.

¢ Straight Line” AIR COMPRESS-
ORS, Boilers, Steam and [lorse Power
Electric_Blasting Batteries
achinery

HomLs
General Mining
Send for full descriptive Catalogue

STORAGE BATTERIES FOR ELEC-

tric Locomotion.—A paper by A. Reckenzaun. offering a
few facts and figures relating to the present state of the
subject of the applicaiion of strage batteries to loco-
motive purposes. Contained in NCIENTIFI¢ AMERICAN
SUPPLEMENT, No. 625. V'rice 10 cents. To be had at
this office and from all newsdeaiers.

GENERAL MACHINERY ror

ks
Mining TUNNELING ™ Ny
QAR &\k\\_\ﬁm N O .

RAND DRILLCo 23 ParkPiace niw veR

SHIP WAVES.—BY SIR WILLIAM

Thomson. A lecturedelivered before the Institution of
Mechanical Engineers.—Definition of wave. Thediffer-
ent kinds 01 waves. Waves produced in water by bonts
and the wind. How the wave procession is kept up.
Effect of a ship’s build in causing waves : With eight
figures. Contalned in SCIENTIFIC AMERICAN SUPPLI-
MENT No. 615. Price ten cents. To be had at this
office andifrom all newsdealers.

all newsdealers.
PRESS §$3. Clrculnr size $8. News-
A PRINT paper size $44. Typesetting easy,
Y U printed directions. Send 2 stamps
UU.F Wﬂfor catalogue presses, type, cards,

i CARDS &c., to factory, KELSEY & 0O.

Merlden. Conn.
THE AGE OF THE STARS — BY
Prof. Janssen. Tlistory of the discoveries-that bave led
to the introduction of the doctrine of evolution in the
science of astronom{v Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, NOS. 630 and 631. Price 10 cents
each. To be had at this office and from all newsdealers,

SETS OF CASTINGS

MODEL ENGINES

TOOLS,
GEAR WHEELS.& PARTS DF MODELS

GOVTINTWN # 2 WAGTT IR
PROPULSION OF STREET CARS.—

A paper by A. W. Wright. in which an endeavor is made
to solve the problem us to the amount of power required
to start a street car and keep it in motion under average
conditions. Contained in SOIENTTFIC AMERICAN SUP-
PLEMENT. No. 533. Price 10 cents. To be had at this

office and from all newsdealers.
ATCHMAKER

Send for REDUCED PRICE LIS’I‘ of
\Whitcomb I.nthes. date of July 1, 1888.
American Watch Tool Co., Waltham, Mass.

COMPARATIVE VALUE OF STEAM

and hot water for transmitting heat and power.—An
elaborate @iiscussionof the subject, by Charler E. Emory.
Contuained in SCIENTIFIC AMERICAN S8UPPLEMFNT No.

15. Price ten cents. To be had at this office and
from all newsdealers.

USEFUL BOOKS.

Manufacturers, Agriculturists, Chemists, Kngineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective callings. Our post officedepartment
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors. on more than fifry
different subjects, has recently been published for
free circulation at the office of this paper. Subjeets
classified with names of author. Persons desiring

a copy, have only to ask for it, and it will be mailed:

to them. Address,

NUNN & CO., 361 lxron.dwny. New York.

CHARTER'S GAS ENGINE.

2to %5 H. P The Simplest, most Rellable, and
Economical Gas Engine
in existence.

An impulse at every revolution.
Perfect steadiness guaranteed
tor Arc or Incandescent Electric
Lights.

1ndependent of gas works when
desired, and makes its own

as_ al a cost of 63 centn per
YI feet, or about one cent per
hour' to ench indicated H. I,
- =~ ! A Perfectly Safe Motor
for All Places and Purposex.

New York Agent, JOHN J. BOCKIE, 47 Dey Street.
Chicago Agent, H. H. LATHAM, 318 Dearborn Street.

Williams & Orton Mfg. Co.

P. 0. Box 14a8. STERLING, ILL.

NATURAL GASINDUSTRY AT PITTS-
burg, Pa.—A brief history of the Chartiers Valley Gas
Company. With § 1 lust.rnuons Contained in SOIEN-
TIFIC AMERICAN SUPPLFMENT. No 627. Price 10cents.

,b

T be had at this officeand from all newsdealers.

"MAGIC LANTERNS

~_SCIOPTICONS

sTNUTs'
DELPHIA
N
,AND PUBLIC ENTERTAINMENT.

INFLUENCE MACHINES.—A PAPER
by James Wimshurst, giving a complete nccount of the
recent. forms of generators of static electricity. With
13 figures. (‘onrmned in SCIENTIFIC AMERICAN SUP-
PLEMENT, 647. Price 10 cents, To be hadat this
otfice and from all newsdealers.

Themost successful Lubricator
for 1.oose Pulleysin une,
VAN DUZEN’S PATENT

LONYSEPULLEYOILER.

Highly recommended by those who

have used them for the Pa.s
years. Pricesveryreasonable. Ev
nsé»: of mnchinerv Should have our

talozue No. 65;” sent free.
VAN DuzkN & TIFr, Cincinn

© 1888 SCIENTIFIC AMERICAN, INC.

NICKEL PLATING

&POLISHING MATERIALS.

LZUCKER &LEVETT
CHEMICAL GO NEW YORKUSA

NICKEL ANODES,

NICKEL SALTS,
ROUCGES,
COMPOSITION,
BUFFING WHEELS,
ELECTRO & NICKEL
PLATING OUTFITS.

PANAMA CANAL.—A PAPER BY DR.
W. Nelson on rome of the difficulties to be overcome in
the prosecution ot this wurk. Damming the Chagres
River. Extent of the earth cuttirg. Oceun tides. The
climate. Prevalent diseases. Cost of the can.1in lives.
Cost of the work. Contained in SCIENTIFIC AMEIRICAN
SUPPLEMENT, No. 603. Price 10 cents. To be had at
this office and from all newsdeaiers.

No.11 PLANER & MATCHER

Double Belted nml Geared
ower Roll
Special Machmerv for Car
Work and the latest im-
proved Woodworking Ma-
chinery of all kinds. ~ _

C. B. ROGERS & CO,

Norwich, Conn.
109 Liberty Street,
New York. .

THE MODERN 1CE YACHT. — BY
Geo. W. Polk. A new and valuable paper. containing
full practical directicns and specitications for_the cons
struction or the fastest and best kinds of Ice Yachts of
Illustrated with en-
the form, position,

gl

the latest, most approved foims.
gravings drawn to scale, showing
and arrangement of all the parts. Contained In SCIEN~
TIFIC AMERICAN SUPPLEMINT, No. 624. Price 10
ceuts. To be hai at this office and of all newsdealers.

Punching Prasses
lllES AND ﬂTIIEHTﬂlllS

lull:'r llt'rAL eoool.
DROP FORGINGS, &c.

Stiles & Parker Press Coq
‘Wlddltown, Conn.

Branch Office and Factory, 203, 205 & 207 Center St., N Y.

ON RED AND PURPLE CHLORIDE,

bromide and Jodide of silver.—On Heliochromy. ard on
the latent photographic :mage. Carey Lea.
A series of papers sbowing (') that chlorine, bromine
andiodine are capable of forming silver compounds ex-
hibiting beautiful colorations and possessing great
stability ; (2) that of these substances, the red chloride
shows a tendency to 8 reproduction of colors; and (3)
that these substances constitute the actual matcrial of
invisible geotographic imeges. and that such msaterial
may now obtained by the iaboratory without the uid
of hght. Contained in SC1ENTIFIC AMERfOAN SUPPLE-
MENTS Nos. 615, 616,617, 61N. Piice ten cents
each, or 40 certs for the series. 10 be had at this office
and from all newsdealers.

Makes a perfect
Pipe Wrench ot any
i -3 screw wrench. Send

for circular. Agents
wanted. 1. W, AT-
WATER, 8 Warren
Street, N. Y. City.

(&) cents,
by mail.

VELOCITY OF ICE BOATS. ACOLLEC
tion of interesting letters to the editor of the SCliNTIFIC
AMERICAN on the question of the sFeed of ice boats, des
monstrating how and why it is that these_craft sail
faster than the wind whlch prope's them. Illustrates
with 10 explanatory di Contained in 8CTENTIFI
AMERICAN SUPPLEMENT. No 214, P,ice 10 certs. To
be had at this office and from ali newsdealers.

CUOUNTERMINK and DRILL COMBINED.
E

The Countersink following the Drill the job is finish.
ed at one operatlon. suvmg the adjustmg of tools and
work twice Made

iley & ltns-ell Mfg. Co., Greenfield, Mass,

NEW CA TALOGU
VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
free of charge to any address.
MUNN & CO., 361 Brondway, New York,

HUDSON RTVER BRIDGE AT
Ponghkeepsie —A lecture kty T. C. C'arke. C. E..inthe
Sibley College Course. General description, Founda-
tinng, Superstructure. Temporary Staging. Trestle Work
‘With 3 engravings. Contairel in SCI' NTIFIt AMERICAN
S81"PPLEMENT, No. 646. P ice 10 cents. To be hadat
this office and'from all newsdealers.

ELECTRIC LIGHT AND POWER.

Edco systemof Arc and Incandescent Lighting. Di.
rect or in connection with the Storage Batteries of the.:
Electrical Accumulator Co. Dynamos, Motors, Lamps,
Batteries, and General Flermml cnn lies,

. THE l'l FECTRO DYNAMIC (UMPA\Y

Carter »treet; Vhiladeiphia,
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Joshua Rose’s Great Treatise on
Steam Engines.

LATELY PUBLISHED.

MODERN STEAM ENGINES

An Elementary Treatise upon the Steam Engine, writ-
ten in Plain Language, for use in the Workshop as well
as in the Drawing Office; giving full exp'anations of the
Coustruction of Modern Steam Engines; including

Erdms showing their actual Operation; together
th complete but Simple Explanations of the Opera-
tioos of Various Kinds of Valves, Valve Motions, Link
Motions, etc.. thereby enabling the Urdinary Engineer
to clearly understand the Pnncmples involved 1n their
Construction and Use. and to Plot out their Muvements
upon the DrawinZz Board. By JuSHUA RuSE, \l.K. Il-
lustrated by 422 engravings. 1n one vol, 4to, 320 1 pages.

Price $6.00, free of postage to any address th world.

OTHER BOOKS BY THE SAME AUTHOR.

The Complete Practical Machinist, embracing
Lathe Work, Vise Work, Drills and Drilling, Taps and
Dies, Hardenmg and ’l‘emperlug the Making and Use of
Tcols, Tool Grinding, Marking Out Work, etc. Illus-
trated by 3% engravings. 15th edition, thoroughly re-
vised and in great part rewritten. 12mo, . $2.50

Mechanical Drawing \elf-'l‘nuzht. comprismg
Instructions in the Selection and Preparation of Draw-
ing Instruments, Elementary Instruction in Practical
Mechanical Drawing. together with Examples in Simp'e
Geometry and Elemen tary Mechanigm, includin Screw
Threads, Gear Wheels. Mechanical Motlons, ngines
and Boilers. Illustrated by 330 engravings. 8vo. $4.00

The Slide Valve Peractically Explaived, embrac-
ing Simple and Complete Demonstrar.ions of the Opera-
tion of each Element in the Slide Valve Movement, and
illuztrating the Effects of Variations in their Propor-
tions, by Examples carefully selected trom the most
recent and successful Practice Illustrated by 85 _en-
gravings. 12mo, . . - . $1.00

Stenm Boilera.—A Practlcal Treatiseon Boller Con-
struction and Examivation. For tne use of Practical
Boiler Makers, Boiler Users, and Inspectors; and em-
bracing in plain figures all the Calculations necessary in
Desrgmu% and « luss1f£(1)1g Steam Boilers. Illustrated b
73 engravings. 8vo. pages.. . . . SZ.-%
J%‘ luRugtv;at%d; (’Jc»iarcuhztrs h fl tents of

oshua 86’8 Works, sent free o, ost eman onein an
part of the World who will furnish f: twlgi v v
he above or any of owr Books sent by mail, free of

Eprqge at the publication prices, to any addre.ss in the vorld.

bur Desct iptive Cataloyue of Practical and Scientific

ages, Bvo, and onr other Catalogues and Oircylars,

tne /whutr covering all of the l.'rra'nches of Science applied to
the Arts. sent free and free of postage to any one in any

part of the world who will furnish his address.

HENRY CAREY BAIRD & CO.,
INDUSTItIAL PUBLISHERS,BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. S. A,

" A PERFECT SEWING MACHINE

PRESSURE.
S ONLY $15.00 Cum-
SEND FOR CIRCULAR

‘PLETE

TUERK WATER METER CO.
SYRACUSE NY

THE DEVELOPMENT OF THE MER-

curial Air Pump.—By Prof. Silvanus P.Thompson. D.Sc.
Aninteresting historical paper in which the various mer-
curial air pumps in use from early times up to the present
are classitied and described. 1. 1p ward driving pumps.
II. Downward driving 1%;xm ps. LI1. Upward and down-
ward driving pumps. Combination 1pumps V. In-
.;igctor pumps. VL. Mechauical mercurial pumps. With

engravings. Contained in SCIF\TIFIC AMERICAN
STPPLEMENT, NOS. 629, 610 and 63 1. Price 10 cents
each. To be had at this office and from all newsdealersa.

GUILD & GARRISON

YN, N. ¥, U. S. A,

« for Liquids or Semi-. ]lqulds.

np«. Filter I’vess Pumps,
Blowers, Feed Pumps,

Agitators. Condensers for Pann, l-fngmes, steam

Pumps, Vacuum Apparaius. eic.

WOOL HAT MAKING.—FULL DE-

scription of the process.—W ol wushing. carding and
forming, settling, oumping and washing out, stretcb-
ing or srumgmg. drying. storing and steaming, pulling
out, dyeing. blocking, storing. pressing, finishing, round-
ing. curling and ironing, varing, trimming and shuping,
velouring off, With %) figures. Contained in SCIENTIFIC
AMEKICAN SUPPLEMENT, NOS. 626, 628, and 629,
Price 10 cents each. To be had at this office and from
all newsdealers.

W.A.TER MOTORS.
The most efficient and economi-
cal means of obtaining from one-
eighth to fifteen horse power and
upward. A motor which does

Builders of Steam Pu
HighGrade Vacuum
Air Compressor-, Ac

4 the greatest amount of work with
the use of the smallest stream
of water, specially adapted for

running cheaply and efficiently,
Printing Presses, Elevators,
8l Church _Organs, Coffee Mills,
Sewing Machines, Lathes, Den<
tal Contrivances, and in fact,
any piece of Mechanism.
Binghamton Hydraulic
Power Co., 182 State Street, Binghamton, N, Y.

AMMONIA SULPHATE.—A PAPER
by Watson Smith, F.C.S..describ ing Gruneberg’s appara-
tus and process for mnking sulp hate of ammonia. ith
3 figures. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 366. Price 10cents. To be had at this
office and from all newsdealers.

MADE WITH BOILING WATER.

EPPS’S

GRATEFUL—COMFORTINGC

COCOA

MADE WITH BOILING MILK.

Automatic%:En rgmes

Horizontal and Vertical.

Specially adapted for Electric
acht and Hoist-
Turbine water

Lighting.
ing Engines.
= wheels €onstructors of Special

hinery of an deserwtion.
Y()RK MANUF'G L().. YORK, PA., U.S. A

DUPI:EX GAS REGULATOR (¢O0. City,

county, and state rights for sule. On_exhibition
at 103 West 41st Street, New York.
The Koch Pntent File, for preservimz newspapers, Mag-
azines, and pamvohlets, has heen recently improved and
price reduced. Subscribers to the SCIENTIFIC AMERI-
CAN and SCIENTTFIC AnmmrA\' SUPPLEMINT can be
su p ‘ied for the low prlce of sl by mail, or $1.25 at the
of t per rd Fldes' inscription
RIOAN *in

H SCIB.N’[‘H iC AME ailt. Necessary for
every one who wishes to preserve the paper. Address

by Prex’s Par. Iy

you will buy of us as long as you live. Fact!

OUR
inches marked by eighthsonthe large blade; oil-temper-
ed, rather hard, made for severe use The small b

PRIDE. The PPattern Maker. Has two
e is
lease mechanics.
ndle. metal ends
00; but for

we will sell 4 for
, POst, ald Remlt

i hat is
most conve-
nient. Send
for our 48-
age illus-
rated list,
free; also
“How to use
a Razor.” If

Bé‘s

MAHER & GROSH, 40 S Street, 'l‘oledo, ()hlo.

RAILS FOR STREET RAILROADS.—
A paper by A. W, Wright, C.E., discussing the compar-
ative value of iron and steei as materials forstreet rail-
road ralls. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, NO.499. Price 10 cents. To be had at this
office and from all newsdealers.

_ONLY SEVEN DOLLARS -

DE AND THIS. PUMP |
OF YOUR
DEALER.

OR WRITE K
TO US FOR PRICES.,
VanDuzen's PaTeNT

VanDuzeN & TiFT.

SOLE MAKERS |
INCINNATI, Q==

CAMERA BELLOWS.—FULL DESCRIP-
tion. With 12 figures, bty means of which any amateur
can easily make a camera bel'ows for himse!f. Con-
tained in SCIKNTIFIO AMERICAN SUPPLEMENT, No.

625. Price 10 cents. To be had at this ofice and
from all newsdealers.

AR'I‘IS'I‘IC ﬂ:?u:ou-x. FORM

With this Form
Dress Fitting is a pleasure.
S. N. UFFORD & SON, 43 West St.. Boston.

LIMITING NUMBERS OF TEETH IN

Gear Wheels.—A valuable paper by George B. Grant
treating of the different methods of determining the
limiting numbers of teeth in gear wheels when small
pinions must be used. The cyc]oids.] system. The in-
terchangeable volute system. The non- interchangcahle
volute system. Unrevers.ble teeth. With 11 fisures.
Contamed in the SCIKNTIFIC AMERICAN SUPPI EMKNT,
No. ce 10 cents. To be had atthisotliceand
from a.ll newadealers.

T
P()A!e,' lll().NAMhséP E grellguAlﬁ,k lzs—mYBrog 89,
Furnishes capital for introduct‘lon of merltorious inven-
tions. Accepts agencies for salable goods, patented or
otherwise.

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, PA,, Builders of High Class
Steam Engines. Diamond Drilling and General
Machinery. Flour Mill Rolls Ground and Grooved.

Barnes’ Patent Foot Power Machinery,

WOoRKERS oF Woobp oR METAL,

without steam power, by using outfits of these Machines,
can bid lower, and save more money from ,
theirj obs, thian by any othermeansfor doing
theirwork. Also for
Industrial Schools or Bome Training.

‘With them boys can acquire practicaljour-
neymen’s trades before they ‘‘go for them-
selves,” Piice-List Catalogue Free.

W. F. & JOHN BARNES CO.,
No..1999. . .Buby St., Rockford, IIL

DISEASES OF DYNAMOS.—A PAPER

by 3. P. Thompson, D. Sc.. discussing the maladies to
which dvnamo machines a'e liable, and their treatrent,
cure and prevention. Contained in SCIENTIFTC AMEHI-
0AN SUPPLEMENT, No. 6:227. Price 10cents. Tobe had
at this office and from all newsdealers.

The only book of the
kind in the world. .
“THE BANJO”
A new book by S. 8. Stewart (editor and publisher of the
Banjo and Guitar Journal), 12 pages, bound in cloth
covers, only 50 cents per copy. mailed free of postage to
any address. This book contains more real information
on America’s National Instrument than all other works
combined. Also ‘“ The Banjo Phuosopmully” a lecture
by 8. S. Stewart, price 10c. The Ban;o and Guitur Jour-
'rw.l 10c. per copy, 50c. per year.
8. S. STEWART, 2230hurch Sl . Phlladelphla, Pa.

ol
DRoF /%mIN g
: 70015

BILLINGJ 7 SPENCER Do

HARTFORD C ONN,

ELECTROTECHNICS, DEFINITIONS

and Designations in.—A list or the symbols proposed by
Mr. Jamieson for electrical uniis, magnetism, and elec-
tric measurements. With 4 figures. Contained in SCi-
ENTIFIC AMEKICAN SUPPLEMENT, NO. 595. Price 10
cents. To be had at this office and from all newsdealers.

THE CONTINENTAL TRON YWORKS,

BROORXKILYN, N. Y.,

SOLE MANUFACTURERS OF

CORRUGATED BOILER FLUES

Under their own patents and those of SAMSON FOX of Leeds, England.
MADE IN ALL SIZES, WITH FLANGED OR PLAIN ENDS.

§¥F Take Ferry from10th or 23d St.,N. Y., to Greenpoiut -5

UTOMATIC CUT-OFF BALANCE VALVE

The ﬁighest duty, economy, and durability guar anteed
Phenix Iron Co. Trenten. N.JJ., M'LT:

F. VAN WINKLE, Agt., 91 leerty St..N Y.

WEITMYER PATENT FURNACE
BOILERS OF EVERY DESCRIPTION.
IDE Automatic Engines, Traction and Portable Engines
STEAM ROAD ROLILERS.

Manufactured by Foundry and Machine Department,
Harrisburg, Pa,, U. S. A.

NSU NCE HARTFORD Con,

CAS CAPITA! $4,000.000
LOSSES PAID IN € ARS... $58 750000

" The Largest and Sirongest Cévmvauy-
(L J. HENDEE, Prus'z, 4G 0O e, A ek Sec ot'yd

United States Engineer Oflice, 34 West (‘on-
gress Street, DETROIT. MICH., September 15, 1888,
Sea'ed proposals, in triplicate, will be received at this
office until 2 o'clock p. m., October 15, 1888, at which time
and place they will be publicly opened for removin %
solid rock and bowlders from the channel of Detroi
River at the locality known as Lime Kiln Crossing. The
government reserves theright to reject any or all pro-
posale. For further information apply at this office.

0. M. POE, Colonel of Engineers, Bvt. Brig. General, U.S.A.

THE TOWN OF LINDSAY

Is desirous of obtaining the services of a good
PRACTICAL HYDNXAULIC ENGINKER,
Must be well acqualuted with all the modern principles
for supply of water for domestic and fire purposes.
Testimonials of efficiency requxred All communica-

tions addressed to the undersigne
OMAS WALTERS, Mayor of Lindsay,

ARGHITECTRAL ~ BOOKS

Useful, Beautiful, and Cheap.

T o any person about to erect a dwelling house or sta-
ble, either in the country or city, or any builder wishing
to examine the latest and best plans for a church, school
house, club house, or any other public building of high
or low cost, should procure a complete set of the ARCHI-
TECTS'’ AND BUILDERS’ EDITION of the SCIENTIFIO
AMERICAN.

The information these volumes contain renders the
work almost indispensable to the architect and builder,
and to persons about to build for themselves they will
find the work suzgestive and most useful They contain
colored plates of the elevation. plan, ard detail draw-
ings of almost every class of building, with specifica~
tion aud approximate cost.

Four bound volumes are now ready and may be ob-
tained, by mail, direct from the publisiiers or from any
newsdealer. Price, $2.00 a volume. Stitched in paper
covers. Subscription price, per annum, $2.50. Address
and remit to

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

e WEEN
| MONON ROUTE lc%:;:;z;"l:a‘,ﬁi
el i Florida and

Sout.
Chicago.

the ——r———
E. 0. McCormick, GGeun. Pass. Agent.
w
2nd &< MACHINERY &2

N. Y. Mach’y Depot, Bridge Store 16, Frankfort St., N.Y

RAILWAY AND STEAM FITTERS' SUiPLIES
Rue’s Little Giant Injector.
SCREW JACKS, STURTEVAN'T BLOWERS, &c.
JOHN 5. URQUHART,. 46 Cortlandt St., N. Y,

CHEMICAL AND ALLIED INDUS-

tries.—By Watson Smith. An eiaborate report upon
the objects illustrative of the progress, advance. and
g;esenn nosition of the chemical industries shown at the

anchester Royal Jubilee Exhibition. Contained in
SCIKNTIFIC AMERICAN SUPPLFEMENT, NOS. 627, 628,
629, 630, 632. Price 10 cents each or50 cents for the
series. To be had at this office and from all newsdealers.

TAKE

Chicago and
dianapo 1s Cin.
winter cities

CITY OF LONDON AND S8OUTH-
wark Subway.—Description of & new underground rail-
way now in course of counstruction in London. With 7
figures. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, NO. 6226. Price 10 cents each. To be hadat
this office and from ail newsdealers.

TH Copying Apparatus
E One thousand copies in black.

No special paper, no stencil, no
special pen required. The patu-
ral handwriting is 80 exceeding
faithtully reproduced that in
most cases “ Eclipse” Circulars
have been taken for ordinar
written letters. Circular an
specimen on application.
FELIX F. DAUsS & CO.,
698 Broadway, New York.

BALL ENGINE CO.
ERIE, PA.,
MANUFACTURERS OF

AUTOMATIC CUT-OFF ENGINES
For Electric¢ Lighting, Tex-
”. tile and Paper Manufactur-
® ing, and all purposes where
a close governing engine is
indispensable.

GOVERNMENT BREEDING FARM FOR
Cavalry Horses.—A paper by Lieut. 8. C, Robertson. U.
8. A.. outlining a plan for the establishment of a breed-
ing farm for horses maintained and contro led by the
government, and discusging the economic features of
the scheme. C(ontained in SCIENTIFIC AMERICAN St1p-
PLEMENT, No. 646. Price 10 cents. To be had at this
office and from all newsdealers.

ACDCC FELTING WKS. J‘Hair Felt

ASBESTU Cement Felting | Coverings

93 Malden Lane, N.Y. | For Heater, Steam & Water Pipes

CLARK'S NOISELESS RUBBER WHEELS

No More Splintered Floors.
Different Styles. Catalogue Free.

Geo. P. Clark, BoxL.Windsor Locks, Ct.
ight and pro-

$10.00 to $50.00 freussen

Magic Lanterns and Views of popular sub-

Catalogues on applicition. Part 1 Optical. 2
athematlcal 3 Meteorological, 4 Magic Lanterns, etc.
L. MANASSE, 88 Madison Street, Chicago, Ill.

r night. A

RS,

AND MILL FURNISHINGS,
v'nm, N. Y., U, 8, A,

MANUFACTURED BY MUNSON BROTHE

MUNSON'S PORTABLE MILLS,

ETIOLOGY OF SCARLET FEVER —A
lecture by Dr. E. Klein, F.R.S.,on the communicability
of scarlet fever through the use of milk derived from
cows to which a mild torm of the disease has been gven
by man. Contained in SCTENTIFIC AMERICAN SUPPLE-
MENT. No. 629. CPrice 10 cents. To be had at this office
and from ell newsdealers

Encyclo- Dxamond Bcok free
pedia of Drills and 2sc. for
700 Engrav Lightning mailing it.
ings of Hydrauliu American
WELL WELL Well Works,

TOOLS, Machines

Branch House: 11 and 13 S. Canal St., chicago, lils.
THE CUSHMAN EEY DRILL CHUCK.

This is an improvement over
all other chucks of its class
and is fully guaranteed.

DIAM. HOLDS PRICE
No.1, 2in. Oto Xk in. $6.50
No.2. 23 in. 1-64 to 5% in. 8.00

Soldby the trade and Manu-
factured by THE CUSHMAN
PHUCK Co.. Hartford Conn.

‘qlltl\'l'. Oval, or Round Smooth Holes.
For carpenter Ccabinet, and pattern work, ¥

50c., set #4.00, maniled free. Brldgefort
Gun Implement Co., 17 Maiden Lane, N

PULLEYS, HANGER
FRICTION CLUTCHES.

PROGRESS MACHINEKE WORKS,
A& F. BROTWIV,
44 Parlk Place. N. ¥W.

MUN N & CO., Publishers SCIENTIFIO AMERICAN.
Cusmionzp Eir Drumss.

‘CURE%.DEAF =5t

comfm-ble, fnrictle, PHnctrated vak& roofe; EREF  Address
call on Fe HISCOX, 8§53 brondway, N. Y. Name this papors

ICE & REFRIGERATIN

Machines. York Pa.
tent. YORK MFG.
CO., York, Pa.

© 1888 SCIENTIFIC AMERICAN, INC.

BARREL :: x5

E. & R. BOLMES,
BUFFALO, N. Y,

Put an Electric Bell in your house or shop.

Tou candoit yourself with our com%ate Outfit, Price$2 60

Outfit consists of 1 Electric Bell, at rv 1 Push Button,
100 feet Wire, and St&ples for Wire,
CITES B

- -
55 & 57 Longworth, CINCINNATI, O.
It is important to us that yo= mention this paper.

INVENTORS and others desiring new articles manufac-
tured and introduced, address P. O. Box 86, Cleveland, O.

H ORT-H AND sera for catalog

of Books and helps

E LF TA ucHTf«)rself instruction

by BENN PITMAN and JEROME B.
THE PHONOGRAPHIC INSTITUTE, CINC;N%EI 'E)ll)i‘lt)?

FOUNTAIN PEN Circular free, L., I. M
Co., LongIsland City, N.
A Situation Wanted as Superintendent of Oil Well
or other borings, on any part of the globe. by a man
of twelve years experience in American, and fouryears

in European oil fields. Reference given.
Address PETROL EUM, P. O. Box 773, New York.
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'|'h=e Sciemific A ica
PUBLICATIONS FOR 1888,

The prices_of the diﬂ’erent publications in the United
States, Canada, and Mexico are as follows:

RATES BY MAIL.

¢

Dialogues, Tableaux, Speakers, for
8chool,Club & Parlor.Bestout. Cata
logue free. T. S. DENISON,Chicago.lll.

The Scientific American (weekly), one year . $3.00

The Scientitic American Supplement (weekly). one
year. . 1

The Scientific American, Export Edltion (mouth]y)
one year, . . 5.00

The Scientific Amerlcan, Architects and Builders
Edition (monthly), one year. . . 2.50

COMBINED RATES.
The Scientific American and Supplement, $7.00
The Scientific American and Architects and Build-
b,

ers Edition, . X
The Scientific Amencan, Supplement, end Archi-
tects and Builders Edition, . . 9.00

Proportionate Rates for Sl‘.x Montha
This includes postage, which we pay. Remit by postal
or express money order, or draft to order of

MUNN & CO0., 361 Broadway, New York. :
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"W dvertisements.

Inside Page, each insertion - - = 73 cents a line.
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 isset in agate type. kngravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
recelved at publication office as early as Thursday morn-
ing to appear in next issue.

The Original Unvoleanized Packing.
CALLED THE STANDARD—As it isthePack ng by which

Accept no packing as JENKINS PACKING unless

stamped with our * Trade Mark.”

| JENRINS BROS, (B e

n Street,

54 Dearborn St., Ohicago.

CAUTION

Beware of Fraud, as my name and the price are
stamped on the bottom of all my advertised shoes
before leaving the factory, which protect the wearers
against high plices and " inferior goods. If a dealer
offers W. L. uiglas shoes at a reduced price, or
says he has them without my name and price stamped

on the bottom, put him down as a fraud.

L DOUGLAS
$3 SHOEI GENTLEMEN.

The only calf $3 SEAMLESS Shoe smooth in-
side. TACKS or WAX THREAD to hurt
the feet, easy as hand-sewed and WILL NOT RI

W. L. DOUGLAS $4 SHOE, the original and
only hand-sewed welt $4 shoe. Equals custom-made
shoes costing from $6 to $9.

GLAS $3.50 POLICE SHOE.
Railroad Men and Letter Carriers all wear them.
Smooth inside as a Hand-Sewed Shoe. No Tacks or
Wax Thread to hurt the feet.

'W. L. DOUGLAS $2.50 SHOE is unexcelled
for hea.vy wear. Best Calf Qhoe for the price.
UGLAS ORKINGMAN’S
SHOE is the best in the world for rough wear; one
pair ought to wear a man

UGLAS 82 SHOE FOR BOYS is
the best School Shoe in the world.

W. L. DOUGLAS $1.75 YOUTH’S School
Shoe gives the small Boys a chance to wear the best
shoes in the world.

All made in Congress, Button and Lace. If not sold
by your dealer, write

W. L. DOUGLAS, Brockton, Mass.

The DUNNING BOILER

Oldest and Best

FOR

Steam and Hot Water
HEATING.

Over 13,500 in use.

MANUFACTURED BY
N. Y. Central Iron Worke,
Lock Box 40,
GENEVA, N. Y.

TO BUSINESS MEN.

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 goes into allthe States and Territo-
ries, and 8 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 printed news-
paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent intluence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in wmcea you decide 1t is
for your interest to advertise. This is frequently done,
for the reason tnat tne agent gets a larger eommission
from the papers having a small c:rculatlon thanis allow-
ed on the SCIENTIFIC AMERICA

¥or rates seetop of first co]umn of this page, or ad-

a
ress MUNN & CO., Publishers,

361 Broadway, New York.

Trade Mark.

<

o RS,

Expose an Inmense Heated
Surface.

Extract all the Heat from
the Gases. Furnish Pure .
‘Warm Air in Abundance.

Fourteen Years of Test.
Universally satisfactory,

Send for ¢ Our Furnace Book.”

Abram Cox Stove Co.,
MANUFACTURERS,
Philadelphia and Chicago,

PATENTS.

MESSRS. MUNN & CO.. in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue t0 ex-
amine improvements, and to act as Solicitors ot Patents
for Inventors.

In thns line 0f business they have had foﬂw

ence. and now nave unequaled facilii for Lhe
preparation of Parent Drawings, Specitications. and the
prasecution of Apé)llcauonq tor. Patents in the United
States, Canada. and Foreign Countries. Messrs Munn &
Co. also attend toe the preparation of Caveats. Co;ﬁyruzhts
for Books. L.abeis, 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-
taining full information about Parents and how to pro-
cure them:; directions concerning Labels. Copyrights,
Designs. Patents. Appeals. Reissues. Infringements, As-
%r&-‘]e{ns. Rejected Cases. Hints on the 3ale of Pa-

C.

We aiso send. reeof charge. a Synopsis of k'oreign Pa.
tent Laws. showmg the cost and method of securing

in all the principal countries of the xorld.

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

BRANCH . OFFICES.—No. 622 and 624 F Street, Pa-
cific Building, near 7th Street, Washington, D C.

The ‘“ALLARD?» SPIRAL SCREW DRIVER.

For Light and Rapid Work,

For Machinists, Gun and Locksmitks, Cabinet Makers and others. The greatest laborsav—

ing tool extant.

Saves its cost in g

a very short time.

Best quality of material.

twistmg of the wrist. Price $2.'2 08t
THE ALFORD & Iil‘.l E

Supenor workmanship No tiresome turning ot the hand and
aid. @ Seeillustrated notice in SCIENTIFIC AMERICAN, September
LE CO., Sole Agents, 77 Chambers Street, New

ork.

STEEL BALIS.

For Anti-Friction Bearings, ot
Best Cast Steel. ardened,
Ground, and Burnished, from
8-16 in. to 2 in. diameter.

In quality and density of metal,
in uniformity of temper. snd in ac-
curacy and nicety of finish warrant-
%/ ed unequaled.

§F~ Samples and prices on applica-
tion.

Simond's Rolling=-Machine Co., Fitchburg, Mass.

THECOPYING PAD.—HOW TO MAKE
and how to use; with an engraving. Practical directions
how to prepare ‘the gelatine pad, ard also the ani.ineink
by which the copies are made; how to apply the written
letter to the pad ; how to take off copies of the letter.
Contained in SCI ENTIFIC AMERICAN SUPPLEMENT, NO.
43N, Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.
\ \
CASTINGS FROM SPECIA ERNS

EABL INE TINNING ;,\

MAS DEVLIN 5 Co. PN TN NG g,
LE_HIGM AVE. &% AMERICAN ST. PHILA.  ~ ____~_

AND FINE GRAY IRONALSO STEEL

TELESCOPES—THEIR HISTORY
and the discnveries made with them.—By Prof. E. S.
Holden. An interesting historical paper, discussing the
development of the telescope from the time of Galileo
up to the present day. Contained in SCIEXTIFIC AMERI-
CAN SUPILEMENT, No. 629. Price 10 cents. To be
hadat this office and from all newsdealers.

s A w s Wanted 50.000 Sawyers s A w s

and Lumbermen to
send ustheir full address for a copy of Em-
erson’s (¥~ Bouk of <A WS, We are first
to introduce NATURAL G AS for heating and
tempering Naws with wonderful effect up-
on improviog their quality nnd toughness,w

enabling us to reduce prices. ddress

s EMERSON, le 'l & 00. (Ltd-),
Beaver Falls, I’a.

JAMES B. EADS.—AN ACCOUNT OF
the life and labors of this eminent engineer. Witha
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 592. Price 10 cents. To be had at this
office and from all newsdealers.

Fon sAlE—VAI,UABLE PATENT. lllustra-
ted in Scl. AM. of Sept. Ad-
dress W. ¥. ALTFATHER, Weatherford. Texas.

SEVERN AND MERSEY TUNNELS.—
Full description of these two important engineering
works, with two engravings. Contained in SCIKNTIFIC
AMERICAN SUPPL.EMENT, No. 604. Price 10 cents. To
be had at this office and from uall ne wsdealers.
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Mention this paper.

\ New Qas Engm
{ _ “The Bald

Exhibited at the late American Institute Fair, New York.
A four horse-power engine in connection with storage bat-

win”

tery, running 84 incandescent electric lights (and without

battery, 32 lights), givin

ber of lights te be shut off or turn

a perfect light, with all the steadi-

that can be obtained from the high-speed steam engines

on without affecting the

S remaining lights in the sli J;htest degree. A marvel of beauty,

perfection, an

d power, adapted to lighting, pumping, and all

})urposes where a safe and cheap power is required. Manu-

actured

FOtis Brothers & Co.

and guaranteed by

Elevators and Holsting Machinery,
38 PARK ROW, NEW YORK.
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T AMBRIGANBELL TELERALHE O,

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, i

The transmission of Speech by all known
forms 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 or its licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

KEUFFEL & ESSER, NewYork,

INDELIBLE DRAWING INKS.

Black, Brown, Blue, Groon, Scarlet, Carmine, Yellow.

The best ever produced. Have our Patent
Ink Filler, which regulates supply to pen;
prevents soiling outside of pen-blades ; is the
only cleanly device for filling pens. Sa.mple
assortment, seven vials (of above colors),
mailed on receipt of 50 cents.

FIFTY YEARS' PROGRESS IN TELE-

.—By W. H. Preece. F.K.S. An intereshn his-
mchaY paper. lmprovements in apparal ele.
phones, Pneumatic telegraphs, Cables, Railwa{ tele-
graps. Capital invested in telegraphs _Contained in SCI-
ENTIFIO AMERICAN S8UPPLEMENT, No. G0'7. Price 10
cents. To be had at this office, and from all newsdesalers,
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ASBESTOS
STEAM PACKING

Boiler Coverings, Millboard, Roofing,
>~ Building Felt, Liquid Paints, Etc.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE.

H. W. JOHNS MFG. CO., 87 Maiden Lang, N.Y.
ERIE ENGINE WORKS MaiNsraioRe

TATIONARY-FORTABLE- AGRICULTURAL - E N

Scientific §ook [}atalogue
RECENTLY PUBLISHED.

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

MUNN & CO., Publishers Scientific American,

361 Broadway, New York.

A wonderful Air Mover,

WATER MOTOR

heating or cooling. (3~ S

Is the cheapest power known for driving all kinds of
light machinery. Thousands in use the world over.
Speak for themselves. Soldwithorwithout a governor,
Itisnoiseless, neat,compact, and runs without attention

THE BACKUS EXHAUSTER

Invaluable for ventilating
factories and public ‘buildings.
dust, steam, foul air, aclds, and is used for drylm{

BACKUS WATER MOTOR (]

Will remove smoke,

ecial Catalogue.
.9 Newark, N.

EXH USTER’

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

Small Bnnn Wark & Models
BRASS W[]HK Also l\lc icll l’{atlng.
T, L. McKEEN

Easton, Penn,

OYRACUSE MALLEABLE RON WORKS

W.B EURNS PRCP

HYATT FILTERS.

The Franklin Institute of Philadelphia has awarded
The Scott l.egacy Preminm Medal to this Com-
pany for the adaptability of their system to the
Purification of Water Supplies of Citles.

LONG BRANCH, NEW JERSEY,

NEWPORT, RHODE ISLLAND,
ATLANTA, GEORGIA,

and over 20 cities and towns have adopted this
system, which is the only successful legitimate one,

Wehavesuits against the Natlonal Jewell, and other
Companies who infringe our patent:

HYATT PURE WATER COMPANY,
18 Cortlandt Sireet, New York Ciry.

Address JO1IN A. ROEBLING 'S SONSs, Manufactur-
ers, T'renton, N. J., or 117 Liberty Street, New York.

Wheels and Rope for conveying power long distances:
Send for circular.

TR

Scientific Jmerican

ESTABLISHED 1846,
The Most Popular Scientific Paper in the World,

Only $3.00a Vrnr, including Postage. Weekly.
32 Numbers a Year.

This widely circulaied and splendidly illustrated
paper {8 pub ist.ed weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representiny Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manuf:ctures,
Chemistry, Electricity, Te egraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Nutural History, ete.
Complete List of Patents each week.

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

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

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

able to
MTITIT & COo.,
361 Broadway, New York.
—_—— ——
TEC R
Scientific American Supplement.
This is a separate and distinct publication from

THx SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.

'Hit SCIKNTIFIC AMERICAN SUPPLKMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy, -
Natural History Geography, Archzology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photogr:aphy,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amonnt of fresh
and valuable information obtainable in no other pub-
lication.

The most important Engineering Works, Mechunisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPI.EMENT.

Price for the StPPLEMENT for the United States and.
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 pustal order, express money order, or check,

MUNN & Co., 361 Broadway, N. Yo
Pablishers SCIENTIFIC AMERICAN.

Bulilders Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS’ EDITION {8 issued monthly. $2.50 a year.
Single copies, 25 cents. Forty lurge quarto pages, equal .
to about two hundred ordinarv book pages; forming a
large and splendid Magazine of Architectnre, rich-
ly adorned with elegant plates in colors, and with other
fine engravings; illustrating the most interesting ex-
amples of moudern 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, Spec'fications, Sheets of Details, Estimates, ete.

‘The elegarnce and cheapness of this magnificent work
bhave won for it the Laureest Circnlation of any
Architectural publication in the world. Sold by al
newsdealera. $2.50 a year. Remit to

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

ICE and REFRIGERATING MACHINES FRINTING INKS,

HE ‘‘Scientific American* ig Ermmd with CHAS,
ENEU JOHNSON & CO.'S’ Tenth and Lom.~
bard 8ts., Phila.,and 47 Rose St., opp, Duane 8t., N. Y,





