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IMPORTANT TESTS TO BE MADE OF HEAVY ARMOR
PLATING.

Neither in the new vessels thus far constructed or de-
signed for our navy, nor in any of the plans adopted
for the harbor defense of the principal cities, has it
been contemplated to put into immmediate use such very
heavy steel and compound plate defensive armor as
may be found already in place on the largest Eng-
lish and Italian ironclads. We can only be said to be
taking steps gradually in this line, and with the care
and circumspection that should characterize any effort
in a direction where the cost will necessarily be very
great, and the results by no means certain to be satis-
factory in an actual war experience. One such step was
taken in the ordering from leading European manu-
facturers, about a year ago, of some heavy armor plates
for a competitive test on the naval proving grounds at
Annapolis. These plates, which were expected some
months ago, have just arrived. They are all-steel plates
and nickel-steel plates made by the famous French
firm of Schneider & Co., at their Le Creusot works,
and compound plates made by Cammell & Co., of Shef-
field, England, both firns of considerable experience
in making armor plates for the Italian, French, and
English governments. The huge butts required for
their trial have been already erected, and it is now ex-
pected that these most interesting and important tests
will be made during the present month.

To prepare for this trial, a six-inch rifled breech-
loader of unusunal proportions has been manufactured
at the Washington ordnance factory, having been
made thirty inches longer than a service gun of the
same caliber, to secure increased muzzle velocity, by
allowing the charge to actlonger against the projectile.
Some criticismn has been based upon the use of special
ordnance instead of the standard gun for these tests,
and it might be well founded were the ordnance as
well as the armor under trial. Perhaps on some ac-
counts it would be better to obtain the double result of
testing not only the plates, but exactly what may be
expected from the actual six-inch guns now carried in
our new steel cruisers. For the same reason, a shot
with an eight-inch service gun would be desirable, and
this test the board conducting the trial is empowered,
under its instructions, to order after a couple of shots
from the smaller caliber. As to this special six-inch
gun, which was completed from the forgings within
the short space of fifty-two days, it will find itsregular
work aboard one of the new vessels. In the mean
time it will be a powerful weapon of its size to wuse
against the plates.

The plates, which are 8 feet high by 6 feet broad and
1014 inches thick, will be bolted to 3 feet of oak back-
ing, as armor is secured on war ships. They will then
be divided into square feet by horizontal and vertical
lines painted on them, the parallel lines being 1 foot
apart. From the 6-inch gun, 100-pound Holtzer chrome
steel, armor-piercing, ogival-headed projectiles are to
be fired against the plates, with a striking velocity
probably somewhere between 2,075 and -2,115 feet per
second. The point of impact for the first shot is to be
the intersection of the second vertical with the second
horizontal line, counting the vertical lines; from the
right and the horizontal from the bottom. The point
for the second shot is the intersection of the fourth ver-
tical and the sixth horizontal lines ; that for the point
for the third is the intersection of the second vertical
with the sixth horizontal, and so on for the fourth and
fifth shots. But there are provisions by which changes
in the point of impact may be ordered or agreed upon,
after the first or second shot, since the condition of the
plate may warrant such a variation. The board may
also substitute an 8-inch gun, with Frith projectiles
more than twice as heavy, but having a lower initial
velocity, firing one shot with it 1nstead of the last three
with the 6-inch gun.

It is a pity that provision has not been made for a
trial at the same time of some of our best American
steel plates, and that the foreign plates are not also to
be subjected to tests with armor-piercing projectiles of
American manufacture.

OG-
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About Lead Pencils.

** What does it cost to make a lead pencil ?” said the
manufacturer in reply to a New York Sun reporter’s
inquiry. ‘‘First, let me tell you how we make a pencil.

**See this fine black powder? That’s graphite. It
costs twenty-five cents a pound. This white substance
is German clay. It comes across the ocean as ballast
in sailing vessels, and all it costs us is freight. We mix
this clay with this powder together and grind them in
a mill, adding moisture during the process, until the
two are thoroughly mixed and are reduced to a paste
about the consistency of putty.

‘* This paste we press into these dies, each one of
which is the size of a pencil lead except in length.
There are four leads in one of these. After they are
pressed we cut them into proper lengths and bake them
in an oven kept at a very high temperature. Then we
have the lead made. Its hardnessis regulated by the
greater or less amount of ¢lay we mix with the graphite
—the more clay we put in, the harder the lead.

‘“The cedar we use comes principally from Florida,
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and is obtained entirely from fallen trees that lie there.
The wood is delivered to us in blocks sawed to penecil
lengths, some of them thick, to receive the lead, and
some thin, for the piece that is to be glued over the
lead. The blocks are sawed for four pencils each. They
are grooved by a saw the entire length, the groove be-
ing the place where the lead is tolie. The leads are
kept in hot glue, and are placed in the grooves as the
blocks are ready. When that is done, the thin piece is
glued fast tothe thick one. When dry, the blocks are
run through a machine that cuts the pencils apart.
Another machine shapes them, making them octagonal,
or round, or flat, or three-cornered, as the case may be.
The pencils are burnished by machinery, and are then
ready to be tied in bunches, boxed, and put out.

““The different grades in value of a lead pencil are
made by finer manipulation of the graphite and the use
of better material. The average pencil in every day
use costs about one-quarter of a cent to make. We are
content with one hundred per cent profit on it when we
sell it to the dealer. What his profit is you may figure
out for yourself if you have one of the pencils about
you that you paid five cents for. Of thisgrade of pen-
cil an operator will turn out 2,500 in a day.

‘“ The most valuable lead pencil that I know of is
owned by a lawyer in this city.

*“Itis a cheap-lookingaffair, but I don’t think it could
be bought for $100. The wood in this pencil came from
a cedar tree that was probably centuries old before any
cedar tree now standing began to grow. It was taken
from the bottom of a marl bed in Orange County, at a
depth of nearly one hundred feet below the surface.
Near it was found the remains of a mastodon. The
knob of the end of the pencil was made from a piece of
the mastodoun’s tooth. The pencil has never been
sharpened, and probably never will be.”

Bee Stings for Rheumatism,

Dr. Al Laboulbene, at the meeting of the French
Entomological Society, held on March 13, 1889, gave
a short abstract of a paper published in 1888 by an
Austrian physician, Dr. Tere, who seems to have made
extended experiments for a number of years. Dr. Tere
asserts that a person stung by bees acquires thereby a
relative immunity from the consequences of subsequent
stings ; in other words, that the virus of the bee sting
acts like a vaccinal inoculation against its own poison.
The immunity lasts six months, sometimes less, pro-
bably according to the number of stings inflicted on a
person. Persons suffering from acute rheumatism
require a larger number of bee stings to feel the usual
effect of the poison, but as soon as by inoculation of a
sufficient amount of virus they have acquired immu-
nity against its effect, they will—as long as this immu-
nity lasts—be free from rheumatic attacks. Dr. La-
boulbene suggests that, in the interest of medical
science, it would be well to thoroughly test these asser-
tions.—Insect Life.

P

Rolling Cold Steel.

The particles of any metal in cooling are supposed
to make a definite crystallized arrangement. Heat, in
a certain sense at least, is as to the atoms a distinte-
grating or repellent power, and, under great force or
pressure, crystallizations may be compelled to rearrange
themselves on new lines, or submit to a change in
form.. In drawing wire, for example, the force applied
is in the direction assumed by the fiber, as softened
by heat, and its strength is supposed to depend upon
this arrangement of particles, compacted more or less
by the die through which it was drawn. Now, rolled
wire is a reversed process, as the compression of mole-
cules both changes their form of arrangement and
form of erystallization. Up to a recent period heat
was always supposed to be a prime factor in the pro-
cess, and that without it no alteration in what may be
styled granulation was possible. Now a Chicago paper
announces a change in manipulation that completely
explodes the old theory. Bars of cold steel are as
easily rolled into wire as if the metal were hot, and not
only that, but the process nearly doubles the tensile
strength. That of hot-drawn steel wire is 56,460
pounds to the square inch, while cold-rolled is 105,800
pounds.

What is the nature of the changed arrangement of
particles that produces such results? It mnst be com-
pression that forces the atoms into new forms, or com-
pacts themn more closely together, and yet one effect of
compression is to evolve heat. The fact of added
strength is abundantly vouched for, but the reason of
it remains to be explained. Manifestly, if wire can be
rolled from cold bars with such results, why may not
steel plates for ships or other purposes? yea, why not
even railroad bars ? If these things are possible, with
strength doubled and cost diminished, this manufactur-
ing industry is certainly on the eve of a total revolu-
tion. Science, too, has added to its domain the
wealth of a new discovery whose value is beyond esti-
mate. Gains on any line of advancement, as all ex-
perience proves, are but a prelude to greater gains on
other or similar lines. The ending of a beginning in
what is new now is beyond the ken of the wisest.—Iron
Trade Review.
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Men ot Science at Indianapolis.
RY H. C. HOVEY

In a former article I described the massive and costly
Btate house, and gave an epitome of the opening ad-
iresses of the president and sectional vice-presidents of
the American Association for the Advancement of
Science. Before mentioning some of the scientific
papers read from day to day, let me remark that, valu-
able as these are, they can hardly be of greater prac-
tical service than those less formal but equally earnest
conversations in corners of the capitol, in parlors of
the hoteis and on the street cars and railways, and
which are seldom noticed by the press. When five or
six hundred learned men gather from all parts of
America, they have a great many things to talk about.
You see that dapper little gentleman cornered with a
tall veteran whose snowy beard reaches his waist.
Oue is a chemist from California and the other a
Hoosier geologist, and their jovial ta'k is about the
continuity of the natural gas supply and its conditions.
Grouped around a table are a scholarly recluse, a
pioneer in homespun, a trim business man and a
foreign dude, familiarly chatting about the flow and
friction of fluids in open channels : and shortly their
topic changes to a ¢cheerful discussion of some of the
conditions that underlie chemical reactions. A hun-
dred illustrations mmight be given, proving that these
annual conventions answer as a sort of scientific clear-
ing house, and not a mere cluster of sections, where
papers are read bristling with technicalities. And
these private confabs, as well as the more publie
systematic discussions, are all *‘ for the advancement
of science.”

But it is in order to attempt at least a hurried report
of the scientific papers, of which more than 250 were
offered, and of which only a bird’s eye view can be
given. The reader wishing more full information can
have it in due time in the official publications of the
Salem Press. All now undertaken is to say what we
might find were we to flit from room to room and
catch a few ideas as to the work of each section.

Here is a set of anthropologists to whom Prof. Mason
is speaking of the Indian origin of maple sugar—not as
weighty a subject as some others, but very suggestive.
It is said that 36,000,000 pounds of maple sugar were
made last year, besides more than 1,000,000 gallons of
sirup ; and for this sweet art we are indebted to the
aborigines. Relies of Indian sugar troughs, and
various implements that have hitherto puzzled arche-
ologists, confirmn the statement. The Indians tapped
the silver maple and ash-leaved maple, as well as the
common sugar tree. They were well acquainted with
sugar manufacture, it entered largely into their food
supply, and many curious customs and religious
ceremonies were associated with the annual gathering
of sap and production of maple sugar.

Prof. B. G. Wilder, who is always original, exhibited
and discussed diagrams prepared with great skill,
showing comparatively the brains of man and the
chimpanzee, and they looked altogether too much
alike. Prof. F. W. Putnam, the faithful and long-
time secretary of the association, and whose interest in
and purchase of the famous serpent mound of Ohio is
well known, described a singular earthwork near
Foster’s and also an ancient hearth found in the Little
Miami Valley. Prof. C. C. Abbott exhibited a bone
image from Livingston County, N. Y., and gold beads
of Indian manufacture from New Jersey and Florida.

Dr. Jastrow, of Madison, Wis., gave results of his
preliminary studies in the line of ‘“ Mental Statisties.”
Among his conclusions was the fact that a marked dif-
ference exists between the mind of man and of woman.
Dr. Minot, of Boston, spoke of his own psychological
investigations, and he, as well as others who followed
him, thought that more thorough investigation should
be made than had yet been made of the phenowmena of
mind reading and all that.

An important paper in the biological section was by
Prof. Stanley Coulter on ‘The Forest Trees of In-
diana.” Of these there are 106 species, embraced in 24
orders. Indiana stands fifth in lumber interests in the
United States. The maple is the most uniformly dis-
tributed tree, being known to exist in every county in
the State. Indiana, once heavily wooded, is now re-
duced to about two million acres of forest, equal to
about one-tenth of its whole area. In this connection
attention may be called to a black walnut grove de-
scribed by Prof. John Collett, and which he planted
some forty years ago. Its trunks are now suitable for
saw logs, and the owner regards his grove as a most
profitable investment, ‘‘ quite as good as bank stock.”

In a paper on the blood corpuscles, Dr. Minot held
that there are four stages in corpuscular development;
the original nucleated red corpuscle, the granularstage,
the embryonic or amphibian form, and the final
mature, non-nucleated red corpuscle ; the white cells
appearing between the second and third stages.

The chemists began by considering a paper on hog
cholera germs, read by Dr. Schweinitz, of the agricul-
tural department of Washington, D. C., who had un-
dertaken experiments for the purpose of isolating and
identifying the poisonous ptomaines produced by these
germs by splitting up certain substances in the body.

Prof. W. E. Stone, of Purdue University, read three
papers representing the result of a year’s work of
original research among the pentaglucosides. These
are allied to the sugars, but are of a different composi-
tion. Two were specially discussed, namely, xylose
and arabinose, which have been extracted from bran,
gum arabic, sawdust, jute, etc. They do not ferment,
but give rise to furfurol when distilled with strong
acids. They give the same reactionas ordinary glucose
with the copper test, and form an important constitu-
ent of food substances.

Other papers in this section showed the composition
of Osage orange leaves, which it has been discovered
may be used as substitute for mulberry leaves in rais-
ing silk worms ; the food value of Lycoperdon (the
common puff ball) as proved by analysis, it containing
a large amount of nitrogenous substances, and its ash
being mainly phosphate of potassiumn ; and the govern-
mental experiments for simplifying the methods for
extracting sugar from sorghum, and thus promoting
its culture. The committee on pronunciation and
spelling of chemical terimns reported progress, and were
asked to condense results, agree on a standard and re-
port next year. The committee on founding a national
chemical society (carried over from a former year) re-
ported favorably, and the indications are that such an
organization will be formed during the coming year ;
although, in the opinion of many, the time is not yet
ripe for the movement.

Here it may be announced that the ornithologists
have been taking a step in advance. Their field is so
wide and unique, and on a plane so different from that
occupied by any other department of zoology, as to
justify their organizing a permanent society of their
own. About 941 species are now recognized as belong-
ing to the avi-fauna of North America, of which only
82 are stragglers from other countries. In other words,
we have about 859 kinds of birds that make this con-
tinent their home. There are 225 varieties in the
vicinity of Indianapolis, of which perhaps no more
than 25 or 30 are permanent residents of the county,
while all the rest are more or less migratory. One of
the rising ornithologists is Prof. W. S. Blatchley, of
Terre Haute, whose numerous writings on bird life
have tended in a marked degree to popularize science.
Others in this department of natural history are Pro-
fessors Steere, Widmann, Jenkins, Jones, Evermann
and Butler. Prof. Butler is also the efficient secretary
of the Indiana Academy of Science, whose indefatig-
able efforts have so largely contributed to the success
of this meeting of A. A. A. S.

Many practical matters were discussed in the section
of mechanical science and engineering, e. g., as to ex-
periments in the resistance of metals to cutting; tor-
sional stiffness and methods of testing it ; a standard
formula for the efficiency of steam engines; element of
waste in machine shops; value of the solid emery
wheel ; results of tests of 75 ton ammonia compression
refrigerating machines ; vortex automatic lubricators
for high speed shafts.

A strikingly interesting communication was by Prof.
T. C. Mendenball, on standard metric weights and
measures. The{ came sealed from France, and were
not opened until in the preseuce of the President of the
United States. They are incased in such a way as not
to be injured by moisture or changes of temperature.
There are three sets of them kept in different places,
so that .if one set should be destroyed, it could be
restored from the others. Models of the meter and
kilogrammme were exhibited. Two of the latter had
been shown at Washington, and it was observed that
when placed side by side they weighed a little more
than when placed one on top of the other. This dif
ference amounted to one sixty-millionth of a Kkilo-
gramme, and was aceeunted for by the fact that in the
latter position, the upper one was removed further
from the center of the earth than when it stood beside
its fellow! He also told of the materials of which the
standards were made, and explained the wmethod of
manufacture.

If I have said nothing about the geological section,
it is simply because there is so much to be said that I
hope to make it the subject of a separate article. The
same is true of the Botanical Club and of the Agricul-
tural Society, each of which holds a separate meeting
in connection with the A. A. A. S.

Delightful excursions were made to the Rose Poly-
technic School, at Terre Haute; a romantic locality
near Waveland, known by the gloomy title of the
‘“Shades of Death;” the knobs of New Albany, Mam-
moth Cave, Ky., and Wyandot and Marengo caves in
Indiana, and the famous natural gas region. The
latter interested me to such a degree that Ishall re-
vigit it for further exploration.

At the closing meeting on Tuesday evening, August
26, Prof. Putnam reported that 89 fellows and 219
members had been elected, of whom 84 were from
Indiana. Of the 3864 members present besides, 64 were
from Indiana, 38 from Ohio, 29 from New York, 27
from the District of Columubia, 26 from Illinois, 22 from
Michigan, 19 from Massachusetts, and so on from nearly
every State and Territory. The next annual meeting
will be held in August, 1891, in Washington, D. C.
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Devices for the Fruit Garden.

At this moment I have four fine Mazzard cherry
trees covered with mosquito netting to keep off the
birds. When only a few cherry trees are grown, as is
now the case in central New York, robins, cedar birds,
and cat birds will take every cherry within five days of
their coloring. But this fruit is not only very delicious
to me, but invaluable as a health preservative. Inmy
judgment the sour cherries when fully ripe are the
most wholesome of all fruits. Generally I cover not
only Mazzards, but Early Richmonds and Late Mont-
gomery. Of course the cost of covering will be more
than the value of the fruit as a market produet ; but
the same cover will last for two years. Thus protected,
one can gather delicious cherries from July 5 down to
the end of September. The fruit does not decay badly
before September, but ripens and then gets riper and
riper till the fruit is good enough for Asgard. Thisde-
vice is valuable when one cannot induce his neighbors
to plant cherry trees by the thousand, and so have
enough for birds and planters. When we grew a few
raspberries, it was just the same—the birds took the
bulk of the crop ; but now the cat birds and robins are
welcome to help themselves and pay for the privilege
with music. We do not miss what is taken, because we
harvest a hundred bushels and are glad to pay a per-
centage to an orchestra. The cherry tree ought to be
planted again in this State as freely as it was fifty
years ago. The black knot has entirely left off trou-
bling them here, and, therefore, even the lazy can
grow them.

My remedy for currant worms is to plant gooseber-
ries about the currant gardens, and on these the worms
first appear. If thoroughly dusted then, the attack is
far less severe on the currants. They prefer the goose-
berry just as they prefer the white currant to the red.
Of course, such preferences are not discoverable when
very little care is taken of the bushes, and worms mul-
tiply beyond all measure. The currant ranks next to
the cherry as a matter of wholesome diet. It is to be
preferred far above all other berries.

I have quinces again bearing like the old-fashioned
quince bushes: of my father’s day. Thirty years ago I
found it difficult to get crops, and till. now have only
had an occasional peck of quinces. Two years ago I
drew the limbs together in November with stout twine,
then wound on strawor hay. The result has been
heavy crops of fruit. The quince needs only slight pro-
tection here. It is best to plant on a south or south-
east slope, and have an evergreen hedge or tight board
fence to the north,

I had great trouble with my berry gardens, owing to
the lopping down and tangling of the bushes. To
remedy this I set stakes about twenty feet apart in the
row, and fasten to these one wire, aboutfour feethigh.
To this wire I tie the new canes in September with
strong twine, two to four in a bunch. ThenIleave the
canes standing six feet high to bear. They are never
broken down in winter, and never in the way in sum-
mer. The costis a trifle.—E. P. Powell, in Garden and
Forest.

—

The Debts of the Counties,

According to the returns of the new census for 1890,
the existing gross indebtedness of the several counties
of the various States of the Union is $145,693,840,
toward which the amounts held in sinking funds, cash,
and other resources are $30,468,955, leaving $115,224,885
as the actual debts not provided for. The annual
interest charge is $7,318,374.

The following is the county indebtedness by States:

-
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Alabama.... $1,392,020 { Maine........ $449,878 | South Dakota $2,690,484
Arkansas... 1,592,582 | Maryland..... 872,131 hio..... .... %,856,810
California. . 5,607,450 | Massachusetts 4,008,660 | Oregon. ... .. 782,015
Colorado. .. 38,190,258 | Michigan.... 1,615,028 | Pennsylvania. 8,654,
Connecticut 44,713 | Minnesota.... 3,275,387 | Rhode Island.
Delaware... 618,400 | Mississippi... 1,238,124 | S. Carolina. 1,141,550
Florida .... 890,616 | Missouri...... 9,974,734 | Tennessee.... 2,237,659
Georgia .060 | Montana. .... 1,937,150 | Texas........ 6,678,563
Idaho ... .. 1,320,795 | Nebraska .... 5,302,091 | Vermont. .... 5,151
Illinois..... 11,760,596 | Nevada . .... 857,278 | Virginia. .... 1.691,434
Indiana.... 6,827,674 | N. Hampshire 495,175 | Washington.. 1,170,637
Iowa.. ..... 3,643,814 | New Jersey... 5,159,339 [ W. Virginia.. 1,023,887
Kansas..... 14,817,780 | New York.... 10,064,372 | Wisconsin.... 1,681,256
Kentucky .. 5,741,636 | N. Carolina.. 1,521,086 | Wyoming.. .. 1,081,482
Louisiana .. 156,915 | North Dakota 1,382,583
TERRITORIES.

Arizona..... $1,549,697 | New Mexico..$1,650,837 | Utah............ $74,110

Total....vuiiiennenniiiiiiuieennens .$145,693,840

—_— el ———— ——————
Canadian Natural Gas,

The Toronto Mail, speaking of the Provincial Natural
Gas Co., in Humberstone and Bertie townships, pub-
lishes a description of the ten completed wells and
their output of 22,000,000' of gas per day. Two more
wells are approaching completion and another is about
to be commenced. The company has seventy-five
square miles of land under lease. Of the ten wells
which have been drilled on these lands, eight are good
producers. The operations have been carried on in
the center of this territory. The wells are about one
mile apart. The center of the group is 11 miles from
Buffalo, 13 miles from Niagara Falls, 19 miles from St.
Catharines, 45 miles from Hamilton, and about 60 miles
in a straight line from Toronto. The cost of piping is
about $7,000 a mile. An important factor in conduct-
ing gas great distances is the pressure it has at the
well. So far the gauge has shown a rock pressure of
over 500’ to the inch.
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Cold Water without Ice,

The following method of obtaining a constant sup-
pPly of cool water at all times is described by the Rail-
road and Engineering Journal as being in general
use in Hanover, York County, Pa.

The town, says the Journal, is closely built up and
without any system of drainage, so that the water from
the wells is unfit to drink. Some years ago these rea-
sons led to the introduction into the town of a supply
of very excellent water from a large spring about three
miles distant. This water is brocught through iron
pipes, and when it reaches the consumer in suminer is
warm, while the water in the wells is cool. For this
reason many of the inhabitants drink the well water,
and, as a consequence, typhoid fever is a prevalent dis-
ease in that community. In order to obtain pure cool
water, not impregnated with lime, some of the inhabi-
tants of the place have adopted a plan which is so sim-
ple and gives such excellent results that it is worthy
of general adoption wherever there is a water supply
other than wells or springs.

The plan is as follows : A cylindrical galvanized sheet
iron tank, 12 inches in diameter and 4 feet or 5 feet
long, is placed in the bottom of a well. This tank is
then connected by a galvanized iron pipe with the
water supply pipes, and another pipe is carried from
the tank to the surface of the ground, or to any con-
venient point for drawing water, and has a cock at the
upper end. The tank is consequently always filled
with water fromn the water supply, and being in the
bottom of the well, the water is cooled off and acquires
the temperature of the weil; so that that which is
drawn from the tank is as cool as well water, and is
without any of the impurities with which the latter is
contaminated. The water drawn from the tank in one
of the wells in the place named had a temperature of
56° when the thermometer in the atmosphere above
stood at 76°

This method gives an abundant supply of cool water
during the whole summer, and can be adopted in all
cities, towns, or in the country. If a well is available,
it can be used ; if not, by simply digging a hole in the
ground, deep enough so as not to be affected by the
surface temperature, and burying the tank, it will
answer equally well. This hole might be dug in a cel-
lar or outside the building. If the water hasany impuri-
ties insuspension, such as mud, the tank should be made
accessible, so that it can be cleaned occasionally.

AN ARTIFICIAL LAKE AND WATER SLIDE.

The illustration represents a water slide intended for
amusement and recreation, which has been patented
by Mr. James Inglis, of No. 8 Custom House Square,
Montreal, Canada. The primary object of theinventor
has been to provide a form of amusement for the peo-
ple which might be utilized in connection with the
Chicago World’s Exposition, as well as at minor shows
or at popular summer resorts. From a suitably con-
structed tank a chute extends downward to an artificial
lake or reservoir, the latter also extending to one side
under the tank. The part of the reservoir which ex-
tends under the chute is connected with puinping ma-
chinery, as shown in the small view, for raising the
water back into the tank, thus providing for a con-
stant flow down the chute into the lake. The slope or
incline of the chute may be varied as desired, but is in-
tended to be such as to cause a current that will carry
boats or floats with sufficient speed to produce an ex-
hilarating effect upon the passengers. At the lower
end of the chute is a pivoted apron, floating freely and
horizontally in the water, to prevent boats coming
down from diving too deep into the water at the end
of the descent. Above the tank, and over the back

part of the channel, is a framne supporting a guideway
on which travels a carriage with a hoisting apparatus
adapted to lift the boats above the level of the tank.
After they have been thus lifted the carriage way be
moved transversely and the boats lowered into the
tank to float down the chute

INGLIS' ARTIFICIAL WATER SLIDE FOR PLEASURE RESORTS.

AN IMPROVEMENT IN LOCKS AND KEYS,

The accompanying illustration represents a lock of
novel construction recently patented by Andrew S.
Fisher, Bedford, Bedford County, Pa. This device has
all the advantages of other locks, with the additional
merits of durability, security, and simplicity, and con-
sequent cheapness of manufacture. Fig.1representsa
perspective view of the padlock with the lid of casing
removed. Fig. 3 isa top plan view thereof, with top
of case and tumbler removed. Fig. 2 is a detailed view
of the key. Figs. 4, 5, and 6 represent the same prin-
ciple applied to a trunk or hasp lock, of which Fig. 4 is
a top plan view with top of caseand tumbler removed ;
and Fig. 5 a bottom edge elevation thereof, entire. Fig.
6 is a top plan view of the socket plate to receive
hasp, said socket having a suitable opening in its cir-
cumference to receive the bolt of the lock, when the
hasp is in position. In locking the bolt is pushed to
place by means of a projection at the side of lock, as
shown in Fig. 4, and can be released only by using the
key. The construction and operation of locks for
other purposes on this principle is substantially the
same as those shown herewith. Nuwmerous combina-
tions are made by varying the number, size, and shape
of teeth in the tumbler and key. In operating, the
meshing of the teeth of the key and tumbler revolves
said tumbler, and with it the dog from its engagement
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FISHER'S LOCK AND KEY.

with the shackle, at the same time drawing on the
spiral spring connection between said dog and shackle.
When the shackle is finally released, the retractile
power of the spring throws it forward, and the
lock is then open. In closing, the spring draws the
dog into its locking position, when the shackle is
pushed to place. This invention was patented March
5, 1890, No. 422,759. Any information regarding its
wanufacture or sale will be given by addressing the
patentee, or John O. Smith, Bedford, Pa.
_  ——eor—
Condition of Workers Here and Abroad.

The House of Representatives has recently passed a
bill ordaining that eight hours shall be
considered a day’s work for all labor-
ers, workmen, and mechanies, now or
hereafter to be employed by the gov-
ernment.

In the course of the debate on this
bill, the Hon. J. O’'Donnell, of Michi-
gan, made an elo-
quent speech, in the
course of which he
gave the following :

Eight hours for
labor, eight hours for
sleep, eight hours for
improvement and re-
creation, will make
the days gladsome
for those who toil.
Mr. Speaker, the
workingman is bet-
ter off in this coun-
trythanin any other.
It will be seen that
the nation and its in-
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habitants have not suffered by the lightening of the
hours of toil ; the country is the most prosperous in
the world. Our peopleareaccumulating wealth ; there
are some sharp contrasts in the social conditions, but
the general average of wealth and cowfort is rising all
the time. I know the number of millionaires is in-
creasing, but it is gratifying to realize that the num-
ber of citizens worth four, two, and one thousand dol-
lars is increasing wonderfully faster. The aggregate
wealth is large, ac@ the distribution is as nearly equal
as will ever be reached uider any government.

We are in the forenoon of our national existence, but
what a chamge in the condition of all in the last cen-
tury, and for the better—improvement and progress.
This is the genius of our people and is inwoven in the
fiber of our free institutions. This, compared with the
“good old times” we hear of, is an era of luxury in all
strata of society. The statistics show that in the sav-
ings banks of this country (six States not reported)
there are 4,021,523 depositors, with $1,425,239.349 to
their credit, an average of $354.40 for each depositor.
In my own State of Michigan there are 99,245 deposi-
tors in savings banks, who have $24,015,207 on deposit.
If you compute the millions deposited in building and
loan associations, to secure homes for themselves and
families, you will find our artisans and laboring popu-
lation are in the sunshine of prosperity.

One of the enterprising papers of Michigan two
years since sent fifty workingmen to Europe to see the
condition of their fellow laborers abroad. They visited
many points in Great Britain, France, and Germany,
and, after due observation, they were of opinion, with-
out exception, that ‘‘ the American workmen are better
housed, better fed, better paid, better clothed, and
generally better off than their European fellows.” This
pleasing picture of American contentment is supple-
mented by the report of the statistician of the Agri-
cultural Department, who states that labor here
secures a larger share of reward than in other coun-
tries ; there is one pauper here to twenty-two in Great
Britain ; our people consume double the amount of
meat here over those of Great Britain, and nearly four
times the meat the inhabitants of other lands have;
our consumption of cereals is three times as great as
that of Europe, in proportion to population nearly the
sawme gratifying ratio of bread, while our inhabitants
have the same excess of clothing and other comforts.

An Imprisoned Fish,

The following was related to the Chattanooga News
by one of its correspondents residing near that city :

‘“ My cousin owns a watermill, and in removing some
obstructions found an immense log embedded in the
stream which must have been submerged for a number
of years. Thelog had to be cut in two to remove it,
and much to our surprise we found it hollow, although
it had every appearance of being solid. One of the
negroes while examining the log looked into the hollow
and thought he saw something moving. He began using
his ax, and soon had the log cut into in another place.

*“ Imagine our amazement when we discovered a live
catfish which had grown to an enormous size and
length, and was so completely wedged in the hollow as
to be unable to move except to open its mouth and
wiggleitstail. The fish was very lively and apparently
in the enjoyment of excellent health.

*“ The question is how did the fish getinto the log, as
the only means of ingress or egress we could discover
was a small round hole not more than two inches in
diameter. We surmised that he must have entered the
little opening when no larger than a minnow, and
grown great in his solitary confinement.”

-
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A CONVENIENT SPONGE FOR CLEANING SLATES.,

The illustration shows a device especially intended to
facilitate the wiping of school-slates, or the erasing of
certain portions only of what may be inscribed there-
on. It has been patented by Mrs. Emma C. Hudson,
of No.327 Arch Street, Seattle, Washington. 1t con-
sists of a flexible casing having meshes or perforations,
and adapted to hold a small piece of sponge, the casing
being preferably a rubber net-work, and formed with
a neck adapted to be engaged by the end of a pencil.
The sponge is thus always at hand when needed, and
can be readily wet sufficiently for the use designed,
while it is retained in shape by ite casing.

-




SEPTEMBER 13, 1800. ]|

Scientific Qmerican,

163

AN IMPROVED SLIDE VALVE FOR ENGINES,

The illustration represents the application of a sim-
ply constructed slide valve for engines, provided with
intersecting slots, and designed to be perfectly coun-
terbalanced, so as to reduce the wear to a minimum,
One of the small figures presents a sectional plan view
thereof, the other showing the valve in perspective.
It has been patented by Mr. Oscar L. Ward, of Eagle,
Neb. From each end of the cylinder an inlet port con-
nects with the steam chest, in which slides the valve,
actuated by suitable means from the main driving
shaft, the valve having a vertical slot connecting at
all times with the steam inlet pipe. The valve also has
a transverse slot intersecting the vertical one at right
angles, and adapted to be connected alternately with
the steam inlet ports leading to each end of the cyl-
inder. The steam chest has exhaust ports near each
end leading to the outside, and the ends of the cylin-
der are also connected with the exterior of the steamn
chest by pipesopening into the steam chest in line with
ports connecting with the cylinder ends. In operation,
live steam passing through the vertical slot of the
valve exerts an equal pressure on its top and bottom,
the steam passing through the transverse slot also ex-
erting its pressure against the sides of the valve, so
that it only rests by its own weight in the bottom of
the steam chest, and the pressure against the valve is
counterbalanced by the steam in

it and the track is a guard fence. In the frame slides
a bucket with forwardly inclined bottom, the front of
the bucket consisting of a door pivoted at its lower
corners, while side guards extend rearwardly in contact
with the outer sides of the bucket. To the upper sides
of the body of the bucket, at the front, are attached
guide lugs, limiting the rearward movement of the
door, the latter also having a weight attached to its
upper end on each side, the weights being connected
with the body of the bucket by ropes or chains of
sufficient length to allow the door to drop to a proper
incline, as shown in dotted lines. From the bail of the
bucket two ropes or chains extend upward over guide
pulleys in the top cross-bar of the frame, and down-
ward and outward at the sides over pulleys journaled
on the guard fence, the extremities of the ropes having
each a hook or other fastening device whereby they
may be readily attached to a locomotive.

In the front upper portion of the body of the bucket
is journaled a shaft, centrally upon which an out-
wardly extending latch is pivoted, and the shaft has at
one end a crank arm adapted for engagement with a
trip on one of the standards of the fraine,the trip being
so located, and the length of the ropes or chains so cal-
culated, that, when either rope or chain is attached to
an engine, and the tender arrives opposiie the frame,
the crank arm of the bucket shaft contacts with the

arranged a casing with a verticai slot, into the lower
part of which extend the rimns of two sharpening roll-
ers turning in suitable bearings in the casing. Each
of the rollers has V-shaped annular ridges on its peri-
phery, as shown in the small figure, the outer edges of
the ridges touching at the center of the slot, so that
when a knife is drawn through, as shown, its edge comes
in contact with the edges of the ridges of the rollers and
isthereby sharpened. The shaftsof the rollers each have
on one outer end teeth adapted to be engaged by a
plate arranged in proper position for such purpose, the
plate being on one end of a transverse shaft sliding in
the casing. The shaft has a head on which bears a
spring to normally press the head outward and hold
the plate in contact with the other side of the casing
in engagement with the toothed wheels, and, when the
sharpening rollers have become worn at their contact
point, the operator presses on the head of the shaft to
force it inward and disengage the plate from the
notched wheels. The sharpening rollers can then be
turned a distance of one or more teeth, so that new por-
tions of their ridges may pass into the slot. Theshafts
of these rollers may also be held in longitudinally slid-
ing bearings, adjustable by a set screw, when, as the
rollers become worn on their peripheries, the bearings
may be moved nearer to each other. The sharpening
rollers are preferably made of solid steel or emery, or

they may be made of a series of

the cylinder passing alternately
through one of the pipes connect-
ing the ends of the cylinder with
the exterior of the steam chest,
whereby the valve is at all tiwes
completely counterbalanced.
—————ll + @+ E————————

Exhaustion of Natural Gas,

Professor Orton, of Ohio, in a
paper recently read before the
American Association for the Ad-
vancement of Science, stated that
there is not the faintest doubt that
the natural gas supply in the Indi-
ana and Ohio fields is not only ex-
haustible, but is rapidly and surely
being exhausted. He said he was
yet to find a man conversant with
existing facts who does not entirely
agree with him. The gas is stored
in the rocks, where it has been for
untold ages. It is not now being
generated, and every foot that es-
capes to the surface leaves the
quantity remaining for future use
just so much smaller. The pres-
sure of gasin the wells in the Ohio
and Indiana fields is steadily dimin-
ishing, the decrease already having
amounted to thirty orforty per cent.
In view of this, Dr. Orton urges the
imperative necessity for cities and
States to take action restricting the lavish and wasteful
use of gas. Even the strictest regulations cannot pre-
vent the exhaustion of the supply of gas in a few years,
but they may put off that exhaustion some time.

—_— ———tr—
A COAL ELEVATOR FOR RAILWAY SERVICE,

An elevator designed to load coal from a bin into the
tender of an engine, the bucket being raised by the en-
gine and dumped at the proper moment into the tender
ae the latter is brought in front of it, is shown in the
accompanying illustration. A coal-holding bin with
inclined bottomn faces the track, and in front of it is a
pit, upon the bottom of which is the base beam of a
frame having two standards united at the. top by a
cross-bar. The frame is stayed by braces, and between

McLEAN’S COAL ELEVATOR FOR

RAILWAY ENGINES.

washers. On the other end of the
bed plate is a polishing device, with
a lower fixed polishing strap and an
upper yieldingly mounted strap.
The ends of the lower strap are
held in place by a spring plate
pressing the ends of the strap
against inclined lugs or flanges on
the under side of the bed plate, the
strap being easily removed for re-
newal when worn out. The upper
strap is passed under a plate hav-
ing inclined lugs at its sides, and
the ends of this strap are held in
place by another spring plate. At
the inner end of the plate to which
the upper strap is attached are up-
wardly extending vertically slotted
lugs, through which pass the ends
of a pin held in lugs on the bed
plate, the vertical slots in the lugs
permitting the upper plate to swing
upward when a wedge-shaped knife
is inserted between the two straps,
the pin forming a fulerum. A spring
is arranged to press on the top of
the upper plate to hold its strap
against the strap of the lower plate
or against a knife blade drawn be-

WARD’S SLIDE VALVE FOR ENGINES.

trip to release the door of the bucket and deliver the
coal to the tender, such position of the bucket being
shown in dotted lines in the illustration. In the front
of the bin is a downwardly inclined chute, to the lower
extremity of which is pivoted an auxiliary chute, in
such manner that it may be carried up to a vertical
position, and within the main chnte is pivoted a gate
or cut-off, made preferably of a series of curved fingers
united by suitable brace bars. This gate is raised to
permit the coal to flow from the bin by a link connec-
tion with a cranked shaft journaled upon beams attach-
ing the standards to the bin, the shaft being prefera-
bly manipulated by hand wheels at each end. By the
lifting of the gate the auxiliary chute of the bin is
thrown down for the delivery of coal into the bucket
in the pit, the supply being cut off when the bucket is
filled. With the drawing up of the bucket, the aux-
iliary chute is thrown upward to vertical position.
When the tender has received its load, the engine is
backed and the bucket thereby lowered, its open door,
as it passes dcwn, being closed by cowming in contact
with a yoke-like frame attached to the standards. The
engine thus does the work of hoist-
ing the coal, and the tender may be
filled when approaching from either
direction. This invention has been
patented by Mr. A. H. McLean, No.
210 Mott Street, Saginaw, Mich.

—— s r—

AN IMPROVED KNIFE SHARPENER
AND POLISHER.

A simple and durable device de-
signed to facilitate the quick and
convenient sharpening and polish-
ing of knives is shown in the illus-
tration, and forms the subject of
two patents which have been issued
to Mr. John Vermeulen, of No. 300
East Seventy-fifth St., New York
City. On one end of a suitably con-
structed bed plate adapted for at-
tachinent to a table or a bench is
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VERMEULEN'S

tween the plates to be polished. In
the middle of the upper plate is a
hopper, opening downward through
an aperture in the upper strap, whereby a polishing
material placed in the hopper will be supplied to the
polishing surfaces of the opposed straps.

—_—  ——r—

THERE are 413 species of trees to be found within the
limits of the United States and Territories, 16 of which,
when perfectly seasoned, will sink in water. The hea-
viest of these is the black ironwood (Condelia ferra),
found only in Southern Florida, which is more than
30 per cent heavier than water. Of the other 15, the
best known is the lignum vite (Guiacum sanctum) and
the mangrove (Rhizophora mangle). Texas and New
Mexico, lands full of queer creeping, crawling, walk-
ing and inanimate things, are the homes of a species of
oak (Quercus grisea) which is about 114 times heavier
than water, and which, when green, will sink almost
as quick as a bar of iron. It growsonly in mountain
regions, and has been found westward as far as Colo-
rado desert, where it grows at an elevation of 10,000
feet. All the species heavier than water belong to

tropical Florida or in the arid West or Southwest.—
Commercial Advertiser.

ENIFE SHARPENER AND POLISHER.
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THE MEETING OF THE GREAT SHIELDS OF THE
ST. CLAIR RIVER RAILWAY TUNNEL.

In the SCIENTIFIC AMERICAN of August 9 we gave
illustrations showing the construction and mode of
operation of the Beach hydraulic shields used for the
excavation of the great railway tunnel now successfully
executed underneath the St. Clair River between Port
Huron, Mich., and Sarnia, Canada, by which the tracks
of the Grand Trunk Railroad, of Canada, and the
Chicago and Grand Trunk, Detroit, Grand Haven and
Milwaukee, and the Toledo, Saginaw and Muskegon
railroads, of the United States, are to be connected.

We have now to announce the suceessful completion
of the under-river portion or tunnel section of the great
work. This interesting event occurred at, half past
eleven o’clock on the night of August 30, when the two
great 21 foot shiclds, by means of which the tunnel was
excavated, were pushed together and made to meet
edge to edge, exactly in line with each other, thus en-
tirely finishing the work of excavation. The reader
will, of course, understand that two headings were
worked in the excavation of this tunnel, one heading
being started from the American side of the river and
one from the Canadian side. In each heading one of
the great hydraulic shields was employed, by means
of which the workmen were protected while the earth
was being excavated and the iron plates composing
the walls of the tunnel were put in place. Asthe work
of construction proceeded, the two great shields were
made to advance toward each other from opposite di-
rections, until they finally met face to face, edge to
edge, underneath the river torrent above them. This
eeting of the great shields forms the subject of our
first illustration. The second engraving shows the lo-
cation of the tunnel as it extends from one bank of the
river to the other.

The shield consists of a strong eylinder somewhat re-
sembling a huge barrel with both ends removed. The
front end of the eylinder is sharpened, so as to have a
cutting edge to enter the earth. The rear end of the
cylinder, for a length of two feet or so, is made quite
thin, and is called the hood. Arranged around the
main walls of the eylinder and longitudinally there-
with are a series of hydraulic jacks, all operated from
a common pump, each jack having cocks, whereby it
may be cut off from the pump whenever desired.

Within the shield are vertical and horizontal braces
and shelves. When at work, the iron plates or the ma-
sonry, of which the tunnel is composed, are first built
up within the thin hood of the shield, the hydraulic
jacks are then made to press against the end of the
tunnel plates or masonry, which has the effect to push
the shield ahead into the earth for a distance equal to
the length of the pistons of the jacks, say two feet, or
not quite the length of the hood, and, as the shield ad-
vances, men employed in the front of the shield dig
out and carry back the earth through the shield. By
the advance of the shield, the hood, within which the
iron or masonry tunnel is built, is drawn partly off
from and ahead of the constructed tunnel, thus leaving
the hood empty. The pistons of the hydraulic jacks
are then shoved back into their cylinders, and a new
section of tunnel is built up within the hood as before
described. The shield is then pushed ahead, and so
on. The extreme end of the tunnel is always within
and covered and protected by the hood. In this man-
ner the earth is rapidly excavated or bored out, and
the tunnel built, without disturbing the surface of the
ground, the workmen being at all times protected by
the shield from the caving in of the earth. This ma-
chine is the invention of Mr. Alfred E.Beach, oneof the
editors and proprietors of the SCIENTIFIC AMERICAN,
and was first made and used by him in 1868-69, in con-
structing a railway tunnel under Broadway, New
York. The invention was also used in London in 1886-
89, in constructing the two subway tunnels, each three
miles in length, from the Monument, passing under the
Thawmes River, Kennington Park Road, ete., to Clap-
ham. The cars in these tunnels are to be worked by
electricity. The Beach hydraulic shield is also now be-
ing used in the Hudson River tunnel, in process of con-
struction under the Hudson River between New York
and Jersey City.

In the construction of the St. Clair River tunnel, two
deep cuttings were made, one on each side of the river;
that on the American side had a depth of 53 feet, and
that on the Canadian side 58 feet deep. Upon the
floor of each cutting, against the head thereof, one of
the great shields was placed, and the work of tunnel-
ing began.

Each shield is circular, 21 feet 7 inches in diameter,
16 feet long, and is built of plate steel, one inch thick.
It is divided into twelve compartments by means of
two horizontal and three vertical stays, which are built
up to a thickness of two inches. These stays have a
knife edge in front and extend back ten feet, leaving
six feet of clear cylinder into which the end of the
tunnel extends. Ten of the compartments are per-
manently closed and brazings of angle iron placed
across them. The other two are provided with heavy
iron doors which can be closed at once in case of acci-
dent or danger. These doors are situated at the bot-
tom in the center, and through them is passed all the
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excavated matter. Flush with this heading (with their
cylinders extending forward into the cowmpartments)
are twenty-four hydraulic rams at equal distances
around the shield. These rams are eight inches in dia-
meter and have a stroke of 24 inches. By their means
the shield is forced forward enough to admit of another
section of castings, viz., 18 inches. Each of these rams
can be worked separately, as may be seen by the
sketeh of the back view of the shield. The powersup-
plied by a Worthington pump is capable of producing
a pressure of 5,000 pounds per square inch, which will
amount to 125 tons per ram, or 3,000 tons on the 24
rams. The greatest pressure used was 1,700 pounds
per square inch, which is 40 tons per ram and 1,060
tons on the shield.

These shields weigh eighty tons each, and were built
by the Tool Manufacturing Cowmpany, of Hamilton,
Canada. They were brought to their destination in
pieces, and erected at the tops of the great cuttings, on
the north side in both cases, at which side are also the
machines and workshops which have been erected.
This immense machine when completed was rolled
down the side of the cutting on a wooden track com-
posed of four rails of wood, each one foot square, and
placed about tourfeet apart. It was restrained in its
downward course by means of six large ropes which
were passed around it, fixed at one end to the upper
end on the wooden track and coiled around piles, with
a number of men to lower out when the order was
given. From the time at which the machine first
moved to the time it was resting on the cradle of wood
(which was prepared for it) at the bottom was only
one hour and twenty minutes. For complete illustra-
tions see SCIENTIFIC AMERICAN of Aug. 9, 1890.

The tunnel is 6,050 ft. in length from cutting to cut-
ting, and is divided as follows: From the American
cutting to the river edge, 1,800 ft.; from the Canadian
cutting to the river edge, 1,950 ft.; and distance across
the St. Clair River, 2,300 ft.

The tunnel proper was commenced in Aagust of
1889, and the shields met August 30, 1890, thus practi-
cally completing the tunnels within about one year
from the time the shields were fairly set to work.

The expedition with which it has been completed so
far (for its manner of construction renders it complete
as the shield proceeds) has beaten all previous records
of tunnel construction, and proved a sucecess beyond
expectations, inasmuch as it shows a fewer number of
accidents than other types of tunnel, the most serious
accident being a broken leg.

The idea of building this tunnel of cast iron seg-
ments originated with Mr. Joseph Hobson, of Hamil-
ton, Ontario, who is chief engineer of the St. Clair
Tunnel Company, and is also chief engineer of the
Great Western division of the G. T. R. of Canada. The
success of this work speaks volumes for Mr. Hobson’s
skill in tunnel construction. Mr. Thomas Murphy, of
New York, was superintendent of excavation. Mr.
Murphy is a man well versed in these matters, and is
thoroughly competent, having been connected with
the construction of several tunnels of note throughout
the United States.

The cost of this tunnel was estimated at $3,000,000,
but it is now thought that (notwithstanding the im-
mense amount of money expended on the test and
brick shafts) it will not reach that figure. Should
another tunnel be put through, as now expected, we
shall have a much fairer chance to compare the cer-
tain and marked advantages which the cast iron tun-
nel possesses over the old style brick and cement tun-
nels.

>t

The Great Trees.

At a recent meeting of the California Academy of
Sciences, Prof. Gustav Eisen, who has recently re-
turned from a trip to the big tree forests of the Tule
and Kaweah rivers, called the attention of the
Academy to the magnificent groves of the Sequoia
gigantea along these rivers, which are now being ruth-
lessly destroyed. On the Tule riverare to be found
the largest number of big trees to be found anywhere
in the State. A very large portion of this marvelous
timber has been purchased by private parties, who are
now cutting down the trees as fast as possible. There
are hundreds of these monarchs of the forest 20 and 30
feet in diameter which have been cut down and only a
small portion of the lumber in them utilized ; the rest
has been left to rot on the ground.

Professor Eisen saw the stump of a tree near the
Tule river, Tulare county, that had just been felled.
It was about 33 feet in diameter and the height was not
less than 250 feet. The man who cut the tree down
sold it for $60. It was calculated that from the top of
the tree 60,000 shakes would be made. A part of the
trunk has been secured for exhibition at the world’s
fair. In this same region there was cut a monster tree
4114 feet in diameter and 250 feet high. A part of the
trunk of this tree was sent to the Centennial. Therest
of the tree was left to rot. Professor Eisen said it was
a sad sight to see such great trees destroyed. The
stump of the tree which was sent to the Centennial
contains 6,126 rings, indicating in all probability that
the tree was that many years old.
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There are still many tracts of land covered with huge
redwoods which the government still possesses, and
there is now an effort being made to have these groves
perpetually reserved from sale.

On motion of Professor Eisen the Academy instructed
the president to appoint a committee of three to
draught a memorial to the Secretary of the Interior
requesting that official to do everything in his power
to save the remnant of the fast disappearing big trees.

PHOTOGRAPHIC NOTES,

Removing Yellow Stains.—Every photographeris, no
doubt, to his own scrrow, familiar with a yellow stain
in the negative, caused by taking the plate from the
fixing bath before it is thoroughly fixed. Mr. Belitski,
the well known photo-chemist, made some experiments
recently to remove this stain, and succeeded very well.
A slight stain can often be removed by placing the
negative in the following solution: 50 parts aluwm,
1,000 parts water, 10 parts bichromate of potassium, 20
parts muriatic acid. After several minutes the nega-
tive turns yellow all through. It is washed now very
thoroughly, exposed to sunlight for several minutes,
and developed or blackened with the ordinary iron de-
veloper. When the stain is very intense this remedy
will not prove to be of any avail, and only by leaving
it for twenty-four hours in the Lainer acid fixing bath
(so often described in all journals recently) he succeeded
in removing the stain, and saving valuable negatives.
—Deutsche Photographen Zeitung.

Steeling Photogravure Plates.—Mr. Wilkinson gives
the following instructions for the steeling of etched
plates when large numbers of prints are required there-
from :

‘“When the plate has been proved, the next operation
will be to steel-face it, for which purpose it is thorough-
ly cleaned with whiting moistened with turpentine and
naphtha, polishing with a soft cloth; a small portion of
the plate behind is scraped clean, and a piece of copper
wire soldered to it. The steeling solution is placed in a
wooden cell, the positive and negative poles from the
battery (Leclanche) ending in copper rods the whole
length of the cell. The solution is composed of :

-
—

WArm WALET. .oovveriiiiiins tieensoneonieeioeioenans 20 ounces.
Ammonium chloride.......c.oeeiiveiiiaiinn .3«
Sulphate of iron and ammoONiA. e ccvveierrecaennnns 4 L

“When dissolved, filter, and let it stand in the cell
twenty-four hours before use. When required for use,
the copper plate is hung upon the rod connecting with
the negative pole of battery, the positive pole being
occupied by the anode (a plate of pure steel), which
must be the same size or larger than the copper plate.
The two plates being in position, the current is turned
on by pushing in the rod of battery, and in from three
to five minutes the operation is complete, the copper
plate being covered by a very thin film of steel. The
plate, when steel-faced, is thoroughly washed and
dried, and then cleaned with whiting and turps and
naphtha, the copper wire behind carefully unsoldered,
and the back scraped flat. If the battery is not to be
used again for some time the anode should be removed
and wiped dry, the cell being carefully covered up.”—
Photo. News.

Enameling Photo. Prints.—Use very clean platesand
rather larger than the prints to be enameled. Wipe
them well, rub them with talc, and remove the excess
with a soft brush passed lightly over the surface. In
a dish, half filled with ordinary water, immerse the
photographs and allow them to soak. Thisbeing done,
coat one of the talcked plates with enameling collodion
in the ordinary way, agitate to cause the ether to’
evaporate, and when the film has set—that is to say,
in a few seconds—steep this plate, the collodionized sur-
face up, in a second dish containing pure water. Now
take one of the prints in the first dish and apply the
printed side to the collodion, remove the plate from the
dish, keeping the print in its place with the finger of
the left hand, and remove the air bubbles by lightly
rubbing the back of the photograph with the forefinger
of the right hand. Care has been taken beforehand to
prepare some very pure starch paste, passed through
a cloth, and some thin cardboards, or simply thick pa-
per the size of the plates used. The air bubbles hav-
ing completely disappeared, and the perfect adherence
of the print ascertained, dry with bibulous paper, and
spread over the prepared cardboard on paper a coating
of the collodion by means of a flat brush. Apply this
sheet on the print, pass the finger over it to obtain
complete adherence, and give it twenty-four hours to
dry. At the expiration of this time, cut with a pen-
knife the cardboard or paper even with the print, and
detach by one corner. If the plate has been well
cleaned, the print will come off itself. We get in
this manner a very brilliant surface, and as solid as
that obtained by the use of gelatine, which, as it is
seen, is entirely done away with in this process. The
prints are afterward mounted on thick cardboard in the
usual way. It is possible, by mixing with the collodion
some methyl blue dissolved in aleohol (a few drops are
sufficient), to obtain moonlight effects, especially if a
rather strong negative has been used. For sunsets,
make use of an aleoholic solution in coccinine.—F,
Tarniquet, tn Science enn Famille.
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Sorrespondence.

Salt as a Preservative.
To the Editor of the Scientific American:

Thirty-four years since, I set four 414 by 414 inch
oak hitching posts near my residence, 314 feet deep in
the earth, having first bored one 1 inch hole into same
some 3 inches above, and another hole of like size somne
4 inches below the earth’ssurface, and partly filling each
hole with salt, and then plugging same with a dry oak
plug. The posts are to-day sound and strong. Draw
your own inference. ‘WM. T. SMITH.

Oskaloosa, Iowa, Aug. 25, 1890.

WORK OF AMATEUR ELECTRICIANS,
To the Editor of the Scientific American:

I noticed in your valuable paper of July 19 an article
entitled “ Electrical Workers will Please Report,” so 1
take the liberty, as a subsecriber of your paper, to tell
you of some attempts of mine to make electric motors
and dynamos deseribed in the SCIENTIFIC AMERICAN
and SUPPLEMENT. I first made the small dynamo
(SUPPLEMENT, No. 161), as directed in SUPPLEMENT ;
put a small grooved pulley on shaft, and run it asa
dynamo from a sewing machine table, using the fly
wheel to drive it by. Dynamo is coupled up as a shunt
machine ; have a small rheostat in field, with which I
can regulate the current from nothing to full capacity
of machine. I can run two 1 c. p. incandescent lamps
with it easily. I made a small storage battery, and
used to charge it with the dynamo. Later I made an
armature out of cast iron, like sketch No. 1, having

three sections wound with No. 18 wire, and it runs
nicely, especially as a motor, it having no dead center.
I also made another dynamo same type, but half the
size of dynamo No. 161. It will run a small fan very
well on three Grenet cells. The fields are wound with
No. 19, and armature No. 23, coupled in shunt.

I started to make the simple electric motor deseribed
in Hopking’ * Experimental Science ;” made the arm-
ature, and made a commutator like the eight-light
dynamo commutator. The field I made out of cast
iron ; got two pieces cast like sketch No. 2, wound
them in a lathe, each leg having 12 layers No. 16 wire
onit. On top of fields (see No. 3) I bolted a piece of
wrought iron, A A; on the bottom, at B B, is serewed
a brass plate ; on this plate the two bearings, C, are
screwed. The field (No. 2) bars are rounded at the
edges (see Fig. 4), 8o as not to injure the wire in wind-
ing. I tested the machine on a six-ampere are circuit
as a series motor, and it runs splendidly. I should be
pleased to give you the dimensions of the fields if you
want them. I have not built the eight-light dynamo
yet, but expect to do it this fall. If any of your
readers have ever built a small motor (shunt-wound)
for a 110 volt incandescent circuit, I would like to
know size of magnets, armature, size of wire in field
and armature, layers, etc., and resistance of shunt
and armature, and what current it takes, type of
field, ete. FRANK B. WIDMAYER.

Monteclair, N. J., August 24, 1890.

Ingrowing Toe Nails—Their Treatment and Cure.
To the Editor of the Scientific American :

In a recent issue of SCIENTIFIC AMERICAN, ¢ C. R.
W.” gives a ‘‘remedy” for ingrowing toe nails. The
treatment is well enough for temporary relief, like
almost all of the many forms of cutting the nail, but it
is not a cure, and if followed up will certainly prove
disastrous. Thinning the nail in any manner, or even
pulling it off, as is sometimes done, makes the after
growth thicker, harder and more inflexible, causing
the nail to curve into the flesh more and more, making
the ailment worse. The following treatment was pre-
scribed to me thirty years ago by our family physician,
and was a permanent c#7¢ in my case, and has been in
that of several to whom I have recommended it :

1. Wear stockings that are at least one-half inch
longer than the feet.

2. Wear broad-toed shoes or boots that will allow the
toes to rest without lateral pressure when standing.
If possible, have the boots or shoes made over a last
which has an elevation—a * knob ”—where the great
toe comes, 80 as to stretch the uppers#p, thus prevent-
ing pressure on the nails.

3. Cease cutting the nail in any manner, but allow
it to grow until it is from one-half inch to three-
quarters inch beyond the ‘' quick,” bearing the sore-
ness and pain that will come while growing to that
length, with as much patience as possible, but on 7o
consideration cutting any part of the mail. Putting
cloth or cotton under it will usually add to the pain,
because increasing the pressure,

-
-
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4. Three or four times a week (every night is not too
often), before retiring, soak the feet for half an hourin
soap suds as hot as can readily be borne, and with a
small blunt knife blade carefully remove from under
and around the nail any dirt or matter that may have
accumulated. Soaking the feet will do muech toward
removing the soreness. After the nail has grown to
the required length, it may be trilnmed as occasion re-
quires, but always in such a manner as to leave the end
of the nail about the shape of the end of the toe, with
the corners at least 1{ inch beyond the flesh, until the
cure is effected ; and even then the nail should never
be cut back of the end of the toe.

Soaking the feet as often as once each week, and
cleaning the nails as prescribed, will do much toward
preventing a return of the malady.

I may add that frequent soaking the feet and scrap-
ing with a dull knife the callous places while moist,
with easy-fitting shoes or boots, will remove and pre-
vent corns and bunions.

I have not the space to give reasons for the above
treatment, but they will become apparent to any who
use it. C. R. J.

Norwich, N. Y.

Tyrotoxicon in Cheese and Milk.

During the years 1883 and 1884, there were about
three hundred cases of cheese poisoning reported to
the Michigan Board of Health. One physician report-
ed the following symptoms: Every one who ate of the
cheese was taken with vomiting; at first of a thin,
watery, later a more consistent, reddish-colored sub-
stance, while at thesame time the patient snffered from
diarrhea, and some complained of pain in the region
of the stomach. At first the tongue was white, but
later it became red and dry, the pulse was feeble and
irregular. One small boy, whose condition seemed
critical, was covered all over the body with bluish spots.

Samples of the cheese which proved poisonous in
each of the three hundred cases were sent to Dr.
Voughan for analysis, and he reported thereon as fol-
lows :

“ At first I mnade an alcoholic extract of the cheese.
After the alcohol was evaporated in vacuo at a low
temper ture, a residue consisting mainly of fatty acids
remained. I ate a small bit of the residue, and found
that it produced dryness of the throat, nausea, vomit-
ing, and diarrhea. The mass of this extract consisted
of fats and fatty acids, and for some weeks I endeavor-
ed to extract the poison from these fats; but all at-
tempts were unsuccessful. I then made an aqueous
extract of the cheese, filtered this, and drinking some
of it, found that it also was poisonous. But after evapo-
rating the aqueous extract to dryness on the water
bath at 100°, the residue thus obtained was not poison-
ous. From this 1 ascertained that the poison was de-
composed or volatilized at or below the boiling point
of water. I then tried distillation at a low tempera-
ture, but by this the poison seemed to be decomposed.
Finally, I made the clear filtered aqueous extract,
which was highly acid, alkaline with sodium hydrate,
agitated this with ether, removed the ether, and allow-
ed it to evaporate spontaneously. The residue was
highly poisonous. By resolution in water and extrac-
tion with ether, the poison was separated from foreign
substances. As the ether took upsome water, the resi-
due consisted of an aqueous solution of the poison.
After this was allowed tostand forsome hours in vacuo
over sulphuric acid, the poison separated in needle-
shaped crystals. Ordinarily, the microscope was neces-
sary to detect the crystalline shape. From sixteen kilo-
grammes of one cheese I obtained about 05 gramine
of the poison, and in this case the individual crystals
were plainly visible to the unaided eye.” To this
ptomaine Dr. Voughan has given the name tyrotoxi-
con, or cheese poison.

On August 7, 1886, twenty persons at one of the ho-
tels at Long Branch were taken ill soon after supper,
and at another house nineteen other persons were af-
fected with the same form of sickness, the symptoms be-
ing similar to those which appear where there is poison-
ing from tyrotoxicon. While an investigation into the
causes of their sickness was going on, thirty persons
at another hotel were affected with precisely the same
symptoms. A thorough examination of the cooking
utensils was made, because unclean copper vessels
have caused irritant poisoning. Lobsters, crabs, blue-
fish, and Spanish mackerel have, at times, and with
certain persons, produced toxic symptoms. but no
evidence of poisoning was found in anyof these. It
was finally ascertained that all who drank milk were
taken ill, and those who had not partaken of it escaped,
and it was decided that the milk had caused the trouble.
It was found upon the further prosecution of the in-
quiry that one dealer supplied all the hotels where the
sickness occurred, and a thorough investigation was
then made of the cattle and the farms where they were
fed, but everything, so far as the feeding and the con-
dition of the animals was concerned, was found to be
satisfactory, bat it was also ascertained that the cows
were milked at the unusual hours of noon and mid-
night.

The noon milking was placed in cans while it was
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still warm, and then carted eight miles during the
wariest part of the day in"a very hot month. Chemni-
cal treatment of a sample of the milk which had caused
the sickness produced a mass of needle-shaped erystals.
A portion of these crystals was mixed with milk and
fed to a cat, when in course of half an hour the ani-
mal was seized with retching and vomiting, and was
soon in a condition of collapse, from which, however, it
recovered in a few hours. Drs. Newton and Wallace,
who had charge of this investigation, in summing up
the results of their investigations, said : ** We are jus-
tified in assuming, after weighing well all the facts
ascertained in the investigation, that the sickness at
Long Branch was caused by poisonous milk, and that
the toxic material was tyrotoxicon.”

Another remarkable case of milk poisoning, which
was traced directly to tyrotoxicon, was that of a farmer
and his family living at Milan, Michigan. The head
of the house, a man of about fifty years, was first af-
fected with severe vomiting and other symptoms sim-
ilar to those previously described. A few days after
this the son, who was eighteen years of age, strong
and vigorous, was taken down with the same symptomns,
and then the mother and a daughter sixteen years of
age were similarly affected, and these comprised the
entire household. The mother and the son were taken
on Thursday, and they both died on the following
Monday. The daughter became sick on Friday and
died the following Thursday.

Dr. Voughan personally visited the afflicted ones,
and he and Dr. Novy investigated the cause of the
poisoning. The family was neat and tidy in their
habits, but the house in which they lived was old and
very much decayed. They had been. troubled now
and then with nausea and vomiting, followed by pros-
tration, but these symptoms had not been sufficiently
severe to cause them to summon a physician. Before
this family had moved to the farm, the house had
been known among the neighbors as an unhealthy
one, and there had been much sickness and a number
of deaths among its former tenants. The house was
frame, consisting of two rooms on the ground floor,
with attic above. The frame rested upon four large
logs lying directly on the ground, and these were
thoroughly rotten. There was no cellar. The floor
was of unjointed boards, and every time the floor was
swept, the dirt sifted through upon the ground; and
when it was scoured or mopped, the water and filth
ran through the crevices, and thus the conditions
most favorable to putrefaction were brought into ex-
istence and mmaintained. A corner of one of the rooms
had been partitioned off as a buttery, and here the
food was kept.

The original floor had rotted away, and a second
layer of boards had been put down without removingl
the old ones. Between these two floors was found a
mass of decomposing matter, which gave forth a pe-
culiar nauseating odor, sufficient to cause nausea and
vomiting in one of the persons engaged in the exami-
nation. The family lived very simply, and had eaten
no canned foods for months. During the week in
which the sickness ocecurred they had eaten bacon, and
this was examined and found in perfect condition, and
the drinking water was also found to be pure. The
greater part of the milk produced on the farm was cor-
rectly treated to remove the animal heat. The milk
which the family used, however, was kept in the but-
tery previously described, and the family were in the
habit of drinking it between meals. The father stated
that he frequently noticed that the taste of the milk
was not pleasant. Dr. Voughan ordered some pure
milk to be placed in this buttery over night and then
examined it. In this milk he found tyrotoxicon, not
only by the employment of chemical tests, but by
poisoning a kitten with it.

The similarity shown in these cases scarcely needs to
be pointed out, while the necessity of a more thorough
understanding of the chemistry of putrefaction and of
the liability which exists of poisons being generated in
articles of food by decomposing matter, or by other
unfavorable conditions, must be equally apparent.

_— ——eer——
Dynamic Power of the Sea.

From experiments at Bell Rock and Skerryvole
lighthouse, on the coast of Scotland, it is found that
while the force of the breakers on the side of the Ger-
man Ocean may be taken at about a ton and a half to
every square foot of exposed surface, the Atlantic side
throws breakers with double that force, or three tons
to the square foot ; thus a surface of only two square
yards sustains a blow from a heavy Atlantic breaker
equal to fifty-four tons. In March of this year a heavy
gale blew for three days and nights at Skerryvole,
washing out blocks of limestone and granite of three
and five tons weight as easily as if they had been
empty egg shells. One block of limmestone, estimated
to be of fifteen tons weight, was moved over one hun-
dred and fifty feet from a place in the surf where it
had been firmly grounded since 1697, it having firsi
been rolled in sight by the awful gale of the *‘ windy
Christmas” of that year. This is quite a high sea
record for 1890, showing that the gale of March 3d was
the worst known on the Scottish coast for 193 years,
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A SWINGING HYDRAULIC CAPSTAN.

‘We have already described the electric capstan de-
vised by the Railway Company of the North, for the
maneuvering of locomotives and cars at stations. Its
essential principle, which is the transmission of elec-
tric energy to a distance, merits attention and consti-
tutes a genuine progress. It would, nevertheless, be
absurd to consider it as a final solution of the question,
for the moment at least, by very reascn of the special
expense that at present attends the production of elec-
tric energy. In many cases, when we have a
natural} hydraulic power at disposal, or when

of the primordial loading and unloading apparatus of
the wharves of our seaports; but for the service of
railway stations we must expect to see the disappear-
ance from thew, in certain cases, of the external part
around which winds the rope serving to give a rotary
motion to locomotives and cars. It has been found, in
fact, that it is no more difficult and that it is more prac-
tical to give turntables this rotary motion directly, as
soon as the car or locomotive is placed upon themw.
This modification, or rather this simplification, is un-

tow barges already in commission, and making money
for their owners, additional interest is attached to the
strange fleet in the lake marine and the bearing it may
have on the cost of carrying bulk freight. Not a few
of the owners of the lake floating property are of the
opinion that the barges will carry ore and coal with
profit at low rates, on account of the cheapness of the
construction, but the shipbuilders who go on building
costly steel and wooden ships for iron mining com-
panies and individual capitalists point to the care
with which the few whale-shaped barges have
been handled in mild weather, some of them

we have a mechanism at hand that permitsof
accumnulating and storing an excess of power,
we shall still have recourse, with advantage,
to the use of the transmission of hydraulic
energy, the well elaborated elements of which
have, on their side, reached true perfection.

Armstrong was the first (as long ago as 1853)
to point out the utility that the use of water
under pressure might present for loading and
unloading, and for industrial purposes; and
he made an application of it which has re-
mained classic. The improvements introduced
into the three-cylinder Brotherhood engine
greatly extended this principle; but it was soon
found that there was one drawback to the use
of it, and that was losses of head and leakages
in the conduit that carried the liquid, and it is
to this inconvenience that must be attributed
the relative slowness with which so practical a
means of action has been developed.

But this has been remedied, let us hasten to
say, and in recent years, while waiting for elec-
tricity to have its final word, models of hydrau-
lic apparatus of great perfection have been
combined. We observed some interesting ex-
awmples of these at the exposition of 1889,
and, in order to complete the series of appa-
ratus of this kind that we have already de-
scribed, we shall give a short description of the
swinging hydraulic capstan of Fives-Lille, which com-
pletely solves the hydraulic problem.

QOur engraving will help to make it understood. This
capstan, which was elaborated in 1884 by the Fives-
Lille Company, in view of the application of hydrau-
lic maneuvers to the apparatus of ports and railway
stations, has received two important applications, one
at the establishment of coaches at the Saint ia‘zare
station, and the other for the service of the wharves of
the port of Marseilles.

It is formed of two parts, which are distinet, but in-
terdependent ; one of them, above ground, constitut-
ing the drum around which the maneuvering rope
winds, and the other, in a pit, containing all the mech-
anism and covered with a cast iron plate established
flush with the surface and serving as a frame in com-
mon. The plate is capable of revolving on two journals
through which the motive water enters and makes ‘its
exit, so that it may be made to turn upside down when
it is desired to inspect the mechanism, or can even be
used while it is thus reversed. In the old systems, on
the contrary, the
inspection of the

SWINGING HYDRAULIC CAPSTAN.

der study with several of our large companies. As for
the maneuver by rope, that will be reserved for pulling
single or coupled cars upon sections of track for the
purpose of making up trains.—La Nature.
—_— e ——
NEW FORM OF TOWING STEAMERS.

We illustrate herewith the first steamboat built by
the American Steel Barge Co., of West Superior, after
Capt. Alex. McDougall’s model for whale-shaped freight
carriers. It is with this class of steamboats—if all that
has been said of the queer-shaped craft can be be-
lieved—that Capt. McDougall proposes to handle one
hundred of the tow barges in the coal and iron trade.
‘When one hundred, or even a smaller number, of the
tow barges have been turned out of the West Superior
ship yards, slips will be provided for them at both
ends of the route. The steamboat coming down the
lakes will bring a tow of the barges laden with ore,
and, returning immediately, will use the same crews
with another tow of the barges, light or loaded with
coal, as occasion may require. The slips will facilitate

declaring at the sawme time that they will build
the new style of cheap boats for any one who
may want them, when business in the old line
gets slack, irrespective of any of the patents
which Capt. McDougall claims. They say that
there can be no patent on such a craft, and
hint that the builders of them have taken
their plans from the models of the general style
of lake boats.

In the steamboat—Colgate Hoyt is her name
—Capt. McDougall has, however, presented a
craft that shows improvement over the tow
barges. The Marine Review, to which we are
indebted for the accompanying cut and de-
scription, sent a representative to Duluth, Mr.
Sprague, to prepare the drawing of her which
accompanies this paper, and it is the first in
print. The principal changes will be noticed
in the house arrangements above deck. The
hull is the same as the tow barges, excepting
in the run aft, which is more steamship-like.
It is claimed for her that she will carry about
2,600 net tons on 15 feet of water, and that
with this draught her cabin deck will be 15
feet above water. She is 280 feet over all,
36 feet beam, and 22 feet moulded depth, and
has Hodge engines and aft compound engines,
with cylinders 26 and 50 inches by 42 inch
stroke. The boilers, built by the Lake Erie
Boiler Works, of Buffalo, are 1114 feet long, allowed
150 pounds to the square inch.

The quarters for officers and crew are far better than
might be expected, and are in many respects equal to
anything on the lakes. The cabin rests on three tur-
rets, supported on the sides by twelve ventilation pipes.
Four of these ventilate the engine room, four perform
the same duty for the fire hold, and four the cargo
hold. The captain and officers will all have spacious
quarters in the cabin above deck, which also contains
a dining room. The different rooms are finished in
oak and elegantly furnished. The wheelmnen, firemen,
and other members of the crew have quarters below
deck, forward and aft, and the engine room is large
and well lighted. In the turret forward is one of the
American Ship Windlass Co.’s steam windlasses, with
the capstan above. She has hand steering gear, with
the shaft and hub of the steering wheel of brass, to
avoid affecting the compass. On the port side of the
cabin forward, just aft of the pilot house, there is also
a chart room and office combined. Capt Ed. Morton,
of the Wilson

mechanism placed
in a pit under-

ground and per-

manently fixed,
was a most diffi-
cult matter. The
motive ecylinders
in this apparatus
arestationary and
simple ac'ting.
They are situated
in three different
planes of action,
and each is sup-
ported by a sort
of vertical brac-
ket cast in a piece
with the central
support of the
driving shaft.

This arrange-
ment presents the
a'dvantage of
leaving between
the cylinders free
spaces, through
wthich the me-
chanism can be easily got at. Moreover, the distri-
buting valves of the water under pressure move flat,
and each is balanced by a small compensating piston,
which reduces the friction and diminishes the wear.

In order to set the capstan in operation, it suffices to
press with the foot, a pedal that projects from the
support, alongside of the drum. This pedal opens a
valve which controls the entrance of the water under
pressure, and the eapstan is-set in motion with the pre-
cision of a large piece of clockwork, of whieh, in reality,
it has all the finish, despite its weight and power.

Hydraulic capstans will assuredly always remain one

NEW FORM OF TOWING STEAMERS.

the handling of the barges, so that the steamboats will
spend very little time in port, and the cost of labor on
board the boats will be greatly reduced. They will be
handled as locomotives handle railway cars.

This is ouly one of a number of stories that have
been told of the plans for great work in the freight-
handling line with the McDougall barges since con-
struction on the first of them was begun three years
ago. There is no denying that the builders are nacked
by a wonderful amount of capital in the American
Steel Barge Co. for the construction of this kind of
craft, and now that a steamboat follows five of the
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fleet, will accom-
pany Capt. C. H.
Beach, who will
be in command
of the new boat,
for one or twa
trips, and both
masters declare
she will show a
surprising speed.
She will have a
Hodge wheel of
coarse lead. The
Colgate Holyt
may be expected
down the river
in a few days.—
Iron Trade Re-
view (Cleveland,
0.)

——

A RECENT num-
ber of the New
York Independ-
ent contains let-
ters from a large
number of the
most prominent
railway officials of this country describing the rules
of the several companies respecting the drinking
habits of their employes. From these letters it ap-
pears that on nearly all first class railways it is against
the rule for a man to take liquor while on duty. If a
man is known to be intoxicated when off duty, he
is liable to discharge. In general those men have the
preference who are reputed to be non-drinkers.

o+

THE late James Nasmyth, inventor of the steam
hammer, left an estate which has been sworn as
amounting to over $1,200,000.
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THE KOLA NUT.
BY NICOLAS PIKE.

Mankind through all time has sought for stimulants,
but what were used in earlier ages we know only from
very meager records, outside of wine and fermented
drinks. Itis quite certain that the aborigines of all
nations were aware of the medicinal and stinmulant
properties of most of the plants in their vicinity. 1t
would make an interesting book to describe all the
plants used thus by various nations. Though doubt-
less many would be rejected, some might benefit the
present generation, and be simpler and more efficacious
than the deadly drugs so constantly prescribed. Na-
ture often provides us with remedies at our doors bet-
ter than those we seek with so much trouble far and
wide. The one I am about to write of is well known,
probably has been for centuries to many colored na-
tions, but not much outside of them, though, from the
attention it is beginning to excite among medical sci-
entists, it may possibly play a more important part in
fnture among the white races of the earth.

The kola or cola is a large tree, native principally of
Guinea, the Soudan, Mozambique, Abyssinia, and va-
rious regions in India. It is a Sterculia, and the seeds
of two species, the acuminata and tomentosa, go by the
name of kola nuts. There are two trees in the Brazils
with fruit of the same name, the 8. chica and 8. last-
antha. The Asiatic ones are of several species, but I
only know of the 8. nobilis.

The whole family of the Sterculiads contain much
mucilage, and many of the trees and plants are very
valuable, the leaves, bark, fruit, and seeds being used
as medicinal agents in different parts of the world. All
contain a fixed oil which can be burned in lamps. The
fibers of some are made into cordage, and others serve
in the weaving of cloth. There is only one I know of
in North America, the 8. platanifolia, introduced into
the Southern States from China and Japan. In the
Soudan the name kola changes to jaru.

The nuts are very extensively used and very highly
valued by various African tribes, who chew them for
their agreeable effect on the system, their peculiar pro-
perties in causing wakefulness and their general stimu-
lating results. They are said to contain no tannin, and
in this respect differ from caffeine. In form they are
rounded, compressed, somewhat resembling the Eu-
ropean chestnut, and of a bitter taste.

It is affirmed that the kola has the power of arous-
ing persons from their maudlin and idiotic condition
when suffering from intemperance, and isused by the
natives of Mozambique to cure drunkenness. (Pity it
could not be applied here for the samne purpose.)

In many parts of Africa, where water isscarce and
the supply is impure from any cause, the natives are
said to purify it with kola. Somme experiments have
been made recently by scientists in the old world, and
particularly by Professor Haeckel, of Marseilles, show-
ing that the kola nut possesses extraordinary stimulat-
ing powers. He states that the colonel of a regiment at
Perpignan doscd
with kola made
the ascent of the
Canigou moun-
tain, 9,187 feet,
and felt quite
fresh after his
t welve hours
climb. He only
halted once for
twenty minutes,
and ate nothing.
The 124th French
regiment, by
means of kola,
marched for fif-
teen and a half
hours, from Laval
to Rennes, a dis-
tance of forty-five
miles, or at the
rate of three and

ships,” and who have to pay a severe penalty when
they invade old Neptune'’s domains ?

During my visit to the Seychelles Islands, when on an
excursion to the Black Forest, in the island of Mahe, 1
had an opportunity of seeing the stimulating powers
of kola tested. The Morne Blanc mountain is the
highest in the island, and rises over 2,000 feet above sea
level. This elevation is not great for a mountain climb,
but the difficulties of the ascent made it equal to one of
double the height. My Scotch friend and myself, laden
with our vasculumns and other inpedimenta, had all we

THE KOLA
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could do to surmount the obstacles in our way. It
was steep and rugged for a good way up, but when we
came to sheer masses of rock, often a hundred feet high,
with only a foothold in the numerous interstices or up
the crossed ropes of the great lianes that covered the
bowlders, it was no easy matter. So many ferns and
other rarities grew from every crevice, which we had
to snatch at haphazard, and we were thoroughly ex-
hausted when we reached the first plateaun.

Our three Mozambique men, each with a heavy load
on his head, had still harder work than ours. Yet,
strange to say, they climbed up like monkeys, and were
not half so tired as we were. After leaving the tableland,
we had to cut our way at every step through the jungle,
with a tropical sun overhead,
which made it terribly oppres-
sive and fatiguing to us, but
our men bore it well. We
were so surprised that we
questioned them about- it.
Oneof them spoke Portuguese
fairly, so through him I could
converse with all of them.
They told us that the day
before their departure they
had prepared for the climb
by having the whole body
well rubbed with certain oils,

While making a tour round Mauritius with some
friends, we encamped in a forest, at a distance of 16
miles from Port Louis. I had my photographic ap-
paratus with me, which was carried on the head of an
Indian servant. When I had finished with it I decided
to send it back to Port Louis with other traps, before
resuming our route. I packed the whole up as com-
pactly as possible, but it weighed full 22 pounds. He
took his rice and curry for supper, mixing a paste with
it made from kola nuts, and started off at sunset with
the package on his head and a stout staff in his hand.
He arrived in Port Louis at midnight, after traversing
a devious road of hill and dale and swampy land. He
remained long enough in the city to procure a saddle
and some other things for me,which took himabout an
hour, and he returned with them to our camp about
five P. M., fresh and in good condition, and was quite
willing to go back again if he got paid. He trotted most
of the way, and the number of miles was not remarka-
ble,but that it should have been traversed over rugged
paths and with a heavy weight on the head.

The Brazilians eat the nuts of the chica, but if with
the same results as from the kola nuts I do not know.
The trees and fruit of the African and Asiatic stercu-
lias greatly resemble the chica.*

I will here say a few words on the areca nut, princi-
pally credited with being an intoxicant. The nuts are
largely procured from the palin Areca catechu, and,
when mixed withlime and enfolded in the leaves of
the Chavica betle or Piper betle, are chewed by hun-
dreds of thousandsof both men and women. All the
ingredients are said to be stomachic. They stimulate
the salivary glands and digestive organs, and counter-
act the effect of the large amount of rice they eat.
The Indians tell you it preserves the teeth and gums,
though it is a disgusting sight when the chewing is go-
ing on, making the gums and lips appear to be bleed-
ing. Physicians who have resided long in India say
that in the damp, pestilent regions of that country,
where the nativeslive on miserable food, the chewing is
really conducive to health.

KILLING LARGE SUNFISH WITH FIREARMS,

Our illustration presents a spectacle sometimes seen
at the present timme along our southeastern seaboard.
Since many parts of Florida and other sections of the.
South have become popular as resorts for pleasure
seekers during the more inclement portions of the
year, the fishing in the harbors and off the coast has
received a degree of attention formerly unknown, tar-
pon fishing, particularly, having become quite an ob-
ject with sportsmen. It is a long distance, however,
from the virile and game tarpon, sometimes called the
‘“silver king,” and weighing up to nearly 150 pounds,
to the sluggish, clumsy, and ungainly sunfish, shown
herewith, notwithstanding the great size of the latter.

As represented, the sunfish has the appearance of
being tailless, due to the extreme shortening of the
tail, which is supported by only a few short vertebrs,
and reduced to a broad fringe of the trunk. Directly
in front of it rise dorsal and anal fins, high and broad,
and nearly triangular in form. The head is complete-
ly merged in the trunk, the boundary between them
being indicated only by a small and narrow gill open-
ing and a comparatively small pectoral fin. The mouth
is small, and the teeth adapted for bruising sea weeds
and soft-bodied animals. The fish propagates its
species in the open sea, and only occasionally ap-
proaches the coast, living at some depth in the stormy
seasnn, but in calm, bright weather rising and resting
on the surface, with its dorsal fin high above the
water. It is this habit which is said to have given the
fish its name. It is sluggish in its motions, and is
often seen asleep
at the surface of

three-quarters of
a mile an hour, )
and were fresh at the finish. Kola is said to have the
same effect on horses.

Professor Haeckel urges the use of kola instead of
caffeine for a muscle bracer. It is also stated that the
members of a certain Alpine club who perform unusual
mountaineering feats without experiencing any fatigue
dmploy it in the preparation of their food. Possibly
the members of all our athletic and baseball clubs
might benefit by the use of the nut in their long and
fatigning sports. Many a good game has been lost
from breaking down of the players when under un-
usual strain.

Surgeon Hamilton, R. N., appears to have found. a
use for the kola which, if it]isreally a fact, will prove a
‘“boon and a blessing to man,” and woman also. He
says that he has tried itin cases of sea sickness, and in
many instances there was complete relief from nausea
in about 40 minutes from chewing 50 to 60 grains of
kola seed, but it must be good and fresh. Is not this
grand news for all those ‘‘ who go down to the sea in

SCALE QF ¢EET

the water.

The usual size
of the sunfish is
from three to five
feet in length,
though many ex-
ceed seven feet
long, with a
weight of nearly
a thousand
pounds. The flesh
is tough and very
elastic, unfit for
eating, while the
liver is very fat,
its oil being some-
times used for

and just before leaving had mixed kola seeds with
théir food. These men had been made slaves by the
Arabs, and, after being put on board one of their
dhows, they had been captured by a British man-of-
war and landed at Mahe. They said the slave dealers
gave the kKola nuts to their prisoners on their long
forced marches to the coast, as without them so many
would succumb from cruel treatment and fatigue.
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KILLING SUNFISH FOR SPORT OFF THE FLORIDA COAST.

lubricating pur-
poses on board
ship, and for
sprains and bruises among fishermen. In color, the
fish is grayish above and whitish below, with a silvery
luster when alive, and phosphorescent at night. In
some seasons it is frequently seen in Massachusétts
and New York bays. Itissaid there is probably no
other fish more infected by parasites, internally and
externally.
* The natives of Brazil call the nuts balaughas.
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ENGINE POUNDING—WAYS OF STOPPING IT.

An engineer in charge of a smoothlyrunning engine
shows it with pride; but if, on the other hand, his
engine pounds, he is humiliated and feels like apolo-
gizing for the disorder, when, perhaps, it has pestered
him from the start. That monotonous thud is always
in his ears. He goes to the crank, and it is there ; and
when at the cylinder, it is there. It can only be
silenced by inaking the boxes so tight that they become
heated. The remedy is worse than the disease; so
they are slackened again, the pounding goes on, and
at times becomes almost unbearable. It is known
that such imperfections are caused either by poor work
in the shop or by imperfect alignment, and sometimes
both ; in which case the trouble may be regarded as
chronic, and an overhauling in the shop is required.
The work involved in dismantling and lining up is
such as to discourage this undertaking. There are
tests which do not require much time or labor and
serve well to detect ilnperfect alignment, as well as bad
workmanship, and will show up imperfections that a
line will not. A description of these may be of interest
to some. The accuracy of the results will largely
depend on the proper fitting of the connecting rod ana
correct boring of the boxes.

In Fig. 1 is shown a simple device for proving this
work. A square block of wood is turned at one end to
fit the wrist pin boxes. The other end is made to fit
the crosshead., as shown at A. The square shoulders
are to rest against these boxes. A strip of wood, B, is
made to reach the point, C, when bolted to the block
as shown. The point at C is brought within the thick-
ness of paper of the side of the rod. The block is then
withdrawn and introduced into the opposite side of
box, care being taken not to derange the strip, B.
When the bleek is thrust to its shoulder, the point, C’,
should be the same distance from the rod as at C, pro-
vided the flanges of box, O, are of equal thickness.
Allowance must be made at C C' for any difference that
may exist, as, for instance, if the point at C should
stand off an eighth of an inch and the box flange at O
be found as much thicker on this side, the boring of
box, O, is evidently correct. The same process
is employed to test the box, E. It will be seen
that any deviation from a true right angle in
the boring of these will be increased at the
point, C, in the ratio that the width of box
bears to the length of rod. Assuming the rod
to be correct, it is connected with the crosshead
and keyed some tighter than when in use. The
engine being horizontal, the crank end of rod
is brought to center of the main shaft and
raised to the wrist pin at the upper half stroke.
It should here be in position to go on the wrist
without forcing laterally in either direction,
and the same when lowered to the lower
half-stroke position. If it should bear off in one direc-
tion above and in the other below, it is evident that
either the shaft or crosshead wrist is not level. This
correction may be made without reference to a level,
judgment dictating where the change can best be
made. If the wrist box should require forcing toward
the main shaft, both above and below, it is plain the
wrist of crosshead is not square with the slides, or
the hub of crank is too short. A subsequent test will
indicate which is wrong. The rod may now be sup-
ported in a horizontal position, and the crosshead with
rod attached moved from one extreme of slides to the
other, noting if the wrist boxes bear the same relation
to the wrist of ecrank at the two dead centers. Any
discrepancy here will indicate that the main shaft is
not square, or not at a right angle with the slides. By
adjustmment of the shaft and repeated trials, a good
degree of accuracy may be secured in this way; but
care must be taken to see that the rod has no lateral
movement.

The next and last test is to disconnect the rod from
the crosshead and conunect it to the wrist pin, keying
so as to prevent lateral movement and yet allow the
wrist pin te turn. Support the rod above the cross-
liead so it may be free to move horizontally. Revolve
the crank slowly, at the same time keeping the cross-
head wrist exactly under the rod box. 1f all is right,
the box should be in position to freely drop on the
wrist at any point. This verifies the accuracy of the
previous test. But if continually on the crank side of
crosshead, and requiring about the same amount of
forcing to bring it to the wrist pin that it did at the
other end in the former <ample, it is evident the hub
of erank is too short, or i.n other words, the center of
wrist in crank is too near the main shaft, and the wrist
in crosshead is not out of square, as the former test
might indicate. Should the end of rod vibrate from
side to side as it moves from end to end of slides, it
shows one of two things—either the shaft is not
squarely placed, or the wrist pin in crank has been
improperly set, thus causing the rod to wobble. This
latter defect is a serious one, and invariably causes
pounding if it exists to any considerable degree. It
may be a matter of surprise to those making such tests,
to find how seldom the machinist reaches perfection in
such work.

The above methods are doubtless open to criticism,

but at the rame time they possess merit in being able
to detect defects that cannot be reached with a line or
level. W. A. L. KIREK.

-

Photographing upon Wood.

The Magazinist, The Century, Harper's and other
popular monthlies use ** process " engravings more and
more. Photography on wood is their mainstay, and
has almost superseded the draughtsman on wood. A
sketch, say a dozen times as large as the proposed en-
graving, is made, reduced by photography, and then
put upon the wood.

Photographing on wood by the wet plate process is
done thus: A slight modification of thecollodion trans-
fer will no doubt meet all requirements. First make a
reversed collodion transparency in the camera from
the negative. A toughand horny collodion should be
used. Develop with—

Pyrogallic acid.. .. 100 grains,

Citricacid .. ...... ........... 60
Aceticacid.... .............ee0 2 ounces.
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and fix in hyposulphite of soda. Coat the wood with
the following hot solution of gelatine :
4 ounces.
1 pint.
Dissolve the gelatine by placing in a vessel of warm
water, and then add 4 grains of chrome alum and mix
thoroughly. The wood, having been coated, isallowed
todry. The gelatine surface is then moistened with
water for ten or fifteen minutes, and the transparency,
still wet fromn the washing water, is laid down upon it
and pressed lightly In contact, and allowed to dry un-
der slight pressure. When dry, the collodion readily
leaves the glass, and remains in contact with the block.
Here are some further points: The plate is cleaned
as usual, and dusted with powdered tale and polished
off. It is then coated with positive collodion, sensi-
tized, and exposed as usual, fixed with cyanide of po-
tassium, and placed in a dish of warm water. In the
meantime, have your block blackened by rubbing drop
black on it, or ordinary blacking, and coat and drain

well with a solution of the commonest glue you can

get, 1 ounce to 12 ounces of hot water. The common
glues are the best, for they take a mmuch longer time to
set than better ones, and so you can get a much thin-
ner coat with draining. Place your block in a vessel of
water, having it immersed about three inches, then
bring your photo. from the dish, place it over the block,
and under the water. You will find by touching the
edges of the film it will readily leave the glass. You
can then turn it about any way under the water, and
when in position raise your block gently out of the
water, bringing the film with it ; if it is puckered at
all, it is owing to raising too roughly, and must be
placed in the water again. If satisfactory, place at an
angle to drain, and dry in warm, airy place. The
whole operation, from focusing to getting the block
ready for drying, will not take a practiced hand more
than twenty minutes. The common glue will not block
the tool at all if you drain the block well, and when
cut all can be removed immediately with a sponge and
warm water. I mayaddthata very good way to black
the block is to hold it over a petroleum lamp with its
chimney removed. The glue water will not come off
it if applied in the same manner as applying varnish to
a negative, and under no circumstances be induced to
use a black varnish, for it is next toimpossible to do a
good job, for the graver slips as if it were cutting on
glass.— Welson’s Photographic Magazine.

Lamp Accidents.

Some people have the notion that any coal oil lamp
is safe, provided the best quality of oil isused. A very
large proportion of our population must use kerosene
lamps, and they must have cheap oil. It is among
such people that lamp accidents are most common, and
many a life is lost. Happily, humanity has little re-
gard for station when life is concerned, and the govern-
ment department of explosives exists for eminently
humane reasons ; hence the institution of an inquiry
by Sir F. Abel and Mr. Boverton Redwood on the sub-
ject of accidents with mineral oillamps, which has just
been concluded, and upon which Colonel Majendie has
submitted a report to the Home Secretary. This does
not altogether substantiate the theory that cheap oil
is to have all the blame.

The investigation is a continuation of one which the
same chemists made in 1885, and which resulted in a
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number of suggestions that have benefited the public
not a little. All lamp accidents are not due to explo-
sions in the lamp ; but those which are, comprise the
largest number, and it was as to the cause of these that
Sir F. Abel and Mr. Redwood directed their attention.
Their experiments have resulted in the enumeration of
several causes, which we give briefly :

1. Rapidly carrying or moving a lamp, so as to agi-
tate the oil, causes a mixture of vapor and air to make
its escape from the lamp in close proximity to the
flame, and, by becoming ignited, determines the explo-
sion of the mixture existing in the reservoir.

2. Existence of an imperfectly closed filling aperture
in the lamp reservoir favors explosion, owing to a va-
por and air mixture being formed.

3. A sudden cooling of the lamp, owing to exposure
to a draught, may giverise toan inrush of air, whereby
the air space in the reservoir is charged with a highly
explosive mixture, and the flame of the lamp may at
the same time be forced into the air space. Blowing
down the chimney to extinguish the lamphasthesame
effect ; and if the wick be lowered very much, or the
flame is otherwise much reduced in size, the lamp may
become much heated, and its susceptibility to the ef-
fects described will be increased. Explosion in these
cases is favored by the air passages being obstructed
by dirt or charred wick ; by the wick not being long
enough to reach the bottom of the oil reservoir, and if
the lamp is allowed to burn until the surface of the oil
i8 Scarcely level with the end of the wick.

4. The accidental dropping of the burning wick into
the oil reservoir is a fruitful source of explosions.

5. If the flashing point of the oil used be just near
the legal minimum, vapor is given off comparatively
freely, but the mixture of vapor and air in the reser-
voir will probably be feebly explosive in consequence
of the presence of an excess of the vapor; but if the
flashing point of the oil be comparatively high, the
vapor will be less readily or copiously produced, and
the vaporous mixture be more violently explosive. The
effects are more violent if the quantity of oil in the
lamp is small, and oil of high flashing point is more
likely to cause heating of the lamp than one of
low flashing point, in consequence of the higher
temperature developed by the former and of
the greater difficulty with which some oils of
that description are conveyed to the flame by
the wick. It therefore follows that safety in
the use of mineral oil lamps is not to be secured
simply by the employment of oils of high flash-
ing point.

Sir F. Abel and Mr. Redwood state that a
loosely plaited wick of long staple cotton draws
up the oil freely and regularly, and is altogether
better and safer than a tightly plaited wick,
and their experiments lead them to the conclu-
sion that a lamp explosion is not usually sufficiently
violent to cause the fracture of an ordinary glass reser-
voir, although in several recorded cases it has had this
effect. They give a table of particulars of the cases of
accident which they have investigated, and a long
statement of the principles of construction which
should be adopted to prevent accidents.

Crocodile Nests and Eggs.

Some habits of crocodiles have been lately described
by M. Voeltzkow. Traveling in Wituland, he obtained
in January last 79 new-laid eggs of the animal, from a
nest which was five or six paces from the bank of the
Wagogona, a tributary of the Ooi. Thespot had been
cleared of plants in a circle of about six paces diame-
ter, apparently by the crocodile having wheeled round
several times. Here and there a few branches had
been laid, but there was no nest building proper. The
so-called nest lay almost quite open to the sun (only a
couple of poor bushes at one part). The eggs lay in
four pits, dug in the hard, dry ground, about two feet
obliquely down. Including eggs broken in digging out,
the total seems to have bcen 85 to 90. According to
the natives, the crocodile, having selected and pre-
pared a spot, makes a pit in it that day, and lays
about 20 to 25 eggs in it, which it covers with earth.
Next day it makcs a second pit, and so on. From the
commencement it remains in the nest, and it sleeps
there till the hatching of the young, which appear in
about two months, when the heavy rain period sets in.
The egg laying occurs only once in the year, about the
end of January or beginning of February. The animal
which M. Voeltzkow disturbed, and saw drop into the
water, seemed to be the Crocodilus vulgaris, so com-
mon in East Africa.

o

‘The KFastest Boat in the World.

The torpedo boat Adler, constructed in Germany for
the Russian Black Sea fleet, is described by the Russian
papers as the fastest war vessel afloat, having attained
during its trial trip a speed of 2655 knots. Theboatis
150 feet long and 17 feet broad, with a displacement of
150 tons. Three gunboats, one of which—the Narghen
—is finished, are being constructed in German ship-
yards for the Baltic fleet, and these will be almost as
fast steamers as the Adler.
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THE SCIENTIFIC USE OF COMMON THINGS.

Some time since, the relationship of toys and science
was treated in this journal. It is possible to go still
further in thesame direction. Scientific facts and prin-
ciples may often be illustrated by means of ecommon
things, such as may be met with in everyday life.

Pins, needles, sticks, straws, bullets, bottles, hair
pins, rubber bands, marbles, are among the things
available for experimental purposes. Evena handsaw
may be pressed into the service of scientific illustration.

The first figure of the engraving illustrates a piece of
apparatus which is doubtless better known to the
school boy than the professor. The writer’s attention
was first called to this instrument by a professor of
physies who confiscated it from a student and used it
in a lecture as an illustration. It cons’ is of a board
into which are driven eight common pias which are
allowed to project different lengths, thus forming a
musical instrument which may be played by plucking
the heads of the pins. 'The instrument is tuned by
driving the pinsinto the board more orless. In this
experiment it is shown that there exists a certain re-
lation between the length of the vibrating pin and the
pitch of the sound it produces. In Fig. 2 is shown a
zylophone, a musical instrument formed of bars of
wood of different lengths and thicknesses. The par-
ticular instrument here illustrated was made of a piece
of a pine box cover split up in a haphazard way and
tuned by shortening to increase the pitch and reduc-
ing in thickness or notching at the center to lower its
pitch. The bars are supported by a loosely twisted
cord. The sound is produced by striking the bars at
their mid-length with small mallets.

In Fig. 8 is shown a modification of Savart’s wheel,
which is in reality no wheel
at all, but the effects secured
are substantially the same.
By drawing the edge of a
card slowly along the cutting
edge of a fine saw, regular
taps are produced, which do
not form a musical sound ;
but when the card is drawn
along quickly, the taps are
made with sufficient frequen-
cy to produce a sound, the
pitch of which will vary, of
course, with the rapidity of
the movement of the card.

In Fig. 4 is illustrated an
experiment with a paper tube,
illustrating the closed and
open organ pipe. When the
end of the tube is struck
smartly with the palm of the
hand, if the hand is allowed
to remain in contact with the
end of the tube, the air in the
tube will be set in vibration,
and a tone will be produced
which is due to a closed pipe
of that length. If, however,
the hand is instantly removed
from the tube after the blow,
two notes will be heard, one
due to the closed pipe, the
other to the open pipe, and the latter will be an octave
higher than the first.

In Fig. 5 is an experiment with a vial, which is made
to answer as a closed pipe, the length of which is varied
by pouring in water. By blowing across the mouth of
the vial, a sound will be produced which varies in
piteh with the length of the air space above the water.
By closing the mouth of the vial more or less by the
under lip, it is found that this also changes the pitch ;
the smaller the opening of the mouth of the vial, the
lower the pitch.

In Fig. 6 is shown a toy which is interesting on ac-
count of the great variety of intricate figures it can
produce. It consists of a disk of black cardboard,
having two holes near and on opposite sides of the
center, an elastic cord inserted in these Loles, and four
paper fasteners or bright brass nails inserted in the
disk at four points equally distant from the center of
the disk and from each other. This toy is used in the
same manner as the well known buzz, by twisting the
cord and drawing upon it, and while the disk revolves,
first in one direction and then in the other, the cord is
made to vibrate laterally. Some of the 'figures which
may be produced in this way are shown in the en-
graving. These effects are due to persistence of
vision.

In Figs. 7 and 8 is shown asimple device for illustrat-
ing centrifugal force. Two bulletssplit to the center
are closed together upon the ends of an ordinary hair-
pin. and the latter is suspended by a small rubber
band. The band is twisted and then allowed to un-
twist, thus imparting a'rapid rotary motion to the hair-
pin, which causes thebullets to fly out by centrifugal
force as shown in Fig. 8. The momentum acquired by
the bullets during the untwisting of the rubber band
twists the band in the opposite direction, so that when
it untwists again, the apparatus will rotate in the op-

posite direction.
considerable time.

In the apparatus shown in Fig. 9, hairpins are again
pressed into service. One is opened out at a right
angle, forming a standard; another is bent up at the
ends, forming a double hook. The standard is inserted
in a baseboard provided with a graduated circle. The
double hook is suspended from the standard by a short
piece of twisted catgut cord, and in the double hook is
placed a small knitting needle to serve as an index.
This forms a hygroscope, which is quite sensitive to
atmospheric moisture. By substituting a filament of
silk or a fine hair for the catgut cord, the double hook
may be used for supporting a straw to show electrical
attraction and repulsion, a stick of sealing wax or a
glass rod being used to produce the electricity.

The apparatusillustrated by Fig. 10 shows the elas-
ticity of solids. Two pieces of ‘ matched stuff” are
mitered together, as shown, to form an inclined plane
and a guide for marbles or lead bullets. A number of
marbles are placed in the groove in the horizontal
guide and another marble is allowed to roll down the
inclined plane. The blow thus imparted to the first of
the series of marbles is transmitted through the entire
series to the last, which is thrown forward. This ac-
tion is due to the compression of the marbles by the
blow and their restitution by their own elasticity to
their original form. When lead bullets are substituted
for the marbles, the force of the blow is expended in
permanently changing their form.

This operation will continue for a

The Andrea Dorea.
The new Italian battleship Audrea Dorea underwent

<

her full power steaw trials on July 10 off Spezia. This

SCIENTIFIC USE OF COMMON THINGS.

vessel, the Ruggiero di Lauria, and the Francesco
Morosini form a group very similar in design tothe
Admiral class of the British navy. They are of 11,000
tons displacement, 328 feet long, and 65 feet 4 inches
beam. Their engines, 10,000 horse power, wereintended
to give them a maximum speed of 16 knots. The arma-
ment exceeds anything we have hitherto attempted, or
are likely to attempt, consisting as it does of four 110
ton Elswick guns, mounted in two barbettes, two 6
inch quick-firing guns, and twelve machine guns. The
machinery of the Andrea Dorea and the Ruggiero di
Lauria is by Messrs. Maudslay, Sons & Field, Lambeth,
and is of the three-cylinder inverted with triple expan-
sion type, working twin screws, and fitted with Joy’s
patent valve gear. Steam is supplied by eight large
double-ended boilers, arranged in close stokeholds.
The Andrea Dorea left the Gulf of Spezia at 10 A. M.
Everything worked well, and an air pressure in the
stokeholds of only three-fourthsinch was found quite
sufficient to maintain the power required. The result
of the day’s run was a mean horse power of 10,500, and
an average speed of 16'1knots. Thecoal was unpicked
and the stokers were Italian.

Precautions against Consumption.

In a circular on precautions against consumption,
published by the State Board of Health of Pennsylva-
nia, the following advice is given: ' The duster, and
especially that potent distributer of germs, the feather
duster, should never be used in a room habitually occu
pied by a consumnptive. The floor, woodwork, and fur-
niture should be wiped with a damp cloth. The pa-
tient’s clothing should be kept by itself, and thorough
ly boiled when washed. It need hardly be said that
the room should be ventilated as thoroughly as is
consistent with the maintenance of a proper tempera-

| ture.”
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The Human Subject Forty Years under Water.

A very interesting report has just been issued by Dr.
Konig, * Gerichtsarzt” (judicial physician) of Her-
mannstadt, on the state in which the human subject,
after forty years’ immmersion in water, may be found
by the physiologist. In the revolutionary upheaval of
1849, a company of Honveds, as the Hungarian militia
are called, having fallen in the vicissitudes of war, were
consigned to the waters of the Echoschacht, a pool of
considerable depth not far from Hermannstadt. After
some forty-one years their bodies have been brought
up again to the light of day, and subjected to acareful
and minute investigation from the physiologist’s point
of view. Dr. Konig found them in perfect preserva-
tion, without a single trace of any decomposing pro-
cess. Externally they had the appearance of having
been kept in spirit, like so many preparations in an
anatomical museum. The epidermis was of a whitish
gray color, the muscles rose red, feeling to the touch
like freshly slaughtered butcher’s meat. All the in-
ward parts—the lungs, the heart, the liver, the spleen,
the kidneys, the bladder, the stomach, the alimentary
canal—were of the consistence of those in anewly de-
ceased corpse, while the brain was hard, of a dirty gray
color, as if preserved in spirit. Structurally, the or-
gans retained their outline perfectly, and were so
easily recognizable in tissue as well as configuration
that, according to Dr. Konig, they might have been ex-
hibited for ‘‘ demonstration” in an anatomical lecture
roo.

After forty-one years under water this is indeed a
remarkable phenomenon. The large intestine con-
tained feces of a yellowish brown color, quite unal-
tered and quite inodorous, while the bladder was par-
tially filled with straw-colored
urine. But perhaps the most
significant feature disclosed
by these corpses is the follow-
ing : In their interior abund-
ant chloride of sodium, erys-
tallized in cubes, had been
deposited and fixed on the
several tissues and organs,
and these salts had not pene-
trated, mechanically, into the
dead bodies from without. In
the completely closed and per-
fectly unimpaired pericardi-
um of the corpses on the in-
ner pericardial aspect, and
also on the outer surface of
the heart itself, salt crystals
of the same kind, to a weight
of five grammes, were found
adberent. This, according to
Dr. Konig, clearly shows that,
in the water, particles held in
solution may pass through
the skin and the muscles, and
find their way into the most
deeply seated organs., Here-
in, he adds, we have confir-
matory proof, if such were
needed, that the specific vir-
tues of 1nineral baths exer-
cise in this way their salu-
tary effect on the internal economy of the invalid
bather. There is a notable difference, however, be-
tween the time spentin the bath by an ordinary bather
at a **Curort” and the forty-one years during which
the Honveds remained under water. The phenomenal
stillness of the Echoschacht may also have been a ma-
terial factor in this impregnation of the corpses with
chloride of sodium. But, with every allowance for
such considerations, Dr. Konig has furnished a strik-
ing illustration of the permeability of the immersed
human subject to salts in solution, and we bope his
painstaking researches will lead to others in the same
important direction.—7The Lancet.

<
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British Wrecks.

The number and tonnage of British vessels respect-
ing whose loss reports were received at the Board of
Trade during the month of July, and the number of
lives lost, are as follows: Sailing, 45 ; tonnage, 6,048 ;
lives lost, 53. Steam, 8; tonnage, 10,864 ; lives lost,
205. One hundred and thirty-three lives were lost in
the Quetta and seventy-two inthe Gulf of Aden. The
above is a record of ‘‘reports received,” and not of
wrecks which occurred during the month. Casualties
not resulting in total loss of vessels and the liveslost
by such casualties are not included.

P
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A DAM, to develop 20,000 indicated horse power, is to
be constructed across the Missouri River, near Helena,
Mont. It will be a timber crib structure 47 ft. high
and 800 ft. long, forming an impounding reservoir with
an area of 429 miles. The water will be taken from
above the dam to the turbines by a tunnel 15 ft. by 17
ft. cross section driven through a rock promontory.
The total cost is estitnated at $100,000. The power de-
veloped is to be transmitted electrically to Helena,

|thirteen miles distant.
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The Cost of Running a Twin Screw Passenger
Ship.

What does it cost to run a palatial twin screw racer
across the Atlantic? That is the question which the
Sun, for the enlightenment of many inquiring readers,
recently put to the New York agents of several big
steamship companies. The questioner was about to
file the query away with a lot of other unsolved rid-
dles of the sea, when he strolled into the office of the
Hamburg-American line. There he obtained the in-
formation which had been withheld at every other
office. Agent E. L. Boas dissipated, as well as he was
able, the mystery that had enshrouded the little pob-
lem. A midsummer trip of the magnificent Normannia
was the theme of his calculation. The Normannia is
not quite as big as the twin screw boats of the White
Star and Inman lines, but her expense account, owing
to the greater length of her voyage, is just as formid-
able. The cost of running her from her dock in the
Teutonic town of Hoboken to her dock in the town of
Hamburg, no less Teutonic perhaps, is about the same
as the cost of running the City of Paris from New York
to Liverpool.

When the Normannia starts on an eastward voyage
she carries nearly 3,000 tons of coal in her protected
bunkers. Some of this is American and some foreign
soft coal, and it costs about $3.50 a ton. The sooty
stokers daily shovel into her roaring red furnaces be-
tween 250 and 300 tons. The expenditure for coal runs
just short of $1,000 a day, or nearly $8,000 for the
voyage. The cost of thegallons and gallous of oil used
to keep her ponderous triple-expansion engines, her
dynamos, her numerous smaller engines, her pumps,
and so on, running smoothly, combined with the coal
bill, is quite $8,500.

The salaries of the big ship’s company are not an
unimportant factor in the expense account. Among
the 300 persons who look after the working of the racer
and the cowmfort of her passengers, are, besides cool-
headed Capt. Hebich, 8 officers, 1 surgeon, 25 engineers
and machinists, 2 pursers, 5 boatswains, 28 seamen, 114
firemen, 65 waiters and waitresses, 22 cooke, bakers,
and assistants, 2 carpenters, 1 barber, and 14 skilled
musicians. The total wages of these for a trip of eight
days is about $2,000, not counting perquisites.

Capt. Hebich receives the highest salary. It varies
between $3,000 and $4,000 a year, and depends sowme-
what on the earnings of the ship, of which he receives
a small percentage. This is the way the skippers of all
the colossal racing craft are paid, and it is not likely
that any of them are going to cease racing, or tc be

Srientific dmerican.

[ SEPTEMBER 13, 18g0.

censured for it, as long as a fast trip means money in
their pockets and in the coffers of their company.
Every hour the captain of the City of New York saves
means a saving in coal alone of $50.

Next in importance to the captain of an ocean
speeder is the chief engineer. He is not as frequently
visible to the cabin passengers as his gold-laced su-
perior, and nobody makes much fuss over him, but he
is, in the opinion of his employers, a very big man
indeed. He is the man who makesthe great ship ‘ git
up and git.” He submits daily reports of how things
are going on down below to the captain. He tells how
many tons of coal he is using, how much indicated

horse power he obtains, and the number of revolutions |

the ship’s propellers make a minute. If he doesn’t get
as much speed out of the clanking twin giants as the
captain thinks he ought to, the captain pats him on
the back and tells him to whoop her up, like a good
fellow. It is essential to the captain’s interest that he
should be friendly with the boss of the mighty ma-
chines. For his great work the chief engineer receives
$160 a month and his board, which is equal to that of
the cabin passengers. The chief officer receives $80 a
montl,, which is more than the captains of many
steamships of the second class get.

The food and drink consumed by passengers and
crew during a recent trip of the Normannia cost about
$16.000. This is the complete list of the things that
were necessary to make life aboard the luxurious float-
ing hotel something like a dream. Two thousand five
hundred bottles of red wine, 2,000 bottles of Rhine
wine, 2,000 bottles of champagne, 1,200 bottles of
cordials, 15,000 bottles of beer, 80 kegs of beer, 400
bottles of ale and porter, 2,500 hottles of iineral
water, 37,000 gallons of drinking water, 70,000 pounds
of potatoes, 16,000 pounds of beans, peas, and 8o on,
2,500 cans of fruit, 1,500 pounds of jellies, tarts and
biscuits, 45 baskets of vegetables, 7,000 pounds of but-
ter, 1,200 pounds of cheese, 10,000 eggs, 3,500 pounds of
sugar, 1,500 pounds of coffee, 1,000 pounds of tea, 250
pounds of chocolate, 150 gallons of milk, 10,000 ap-
ples, 1,200 oranges, 1,000 lemons, 400 glasses of pre-
served fruits, 120 barrels of flour, 65 gallons of ice
cream, 17,000 pounds of beef, 12,000 pounds of mutton,
1,800 pounds of ham, smoked beef, and bolognas, 1,000
pounds of veal, 700 pounds of bacon, 600 pounds of
pork, 600 pounds of game, 500 pounds of canned meat,
250 pounds of lamb, 30 barrels of preserved meat, 20
barrels of salt pork, 16,000 pounds of fish, 450 chickens,
180 ducks, 60 turkeys, 60 partridges, and 50 geese.

From the foregoing facts and figures it may be said

that one trip of the Normannia costs the Hamburg-
American line not less than $25,000. To offset this ex-
penditure, which does not include the cost of insurance,
the Normannia must carry many passengers and some
freight. The number of her passengers varies, of
course, according to the season. She carries in mid-
summer sometimes nearly 500 first and second cabin
and about 300 steerage voyagers. Theaverage price of
a first cabin passage is about $110, and that of a second
cabin about $60. The average price of steerage acom-
modations is $22. The receipts from all classes of pas-
sengers on a good midsummer trip are over $50,000.
Usually the Nofmannia carries 800 tons of freight,
which, at the transportation rate of about $10 a ton,
amounts to $8,000. The cost of loading and unloading
this freight is borne by the company. In the dull
season, the Lig twin screw ships do not make much,
but their receipts throughout the year are large enough
to warrant the declaration that they are great successes
financially, and that they are the passenger ships of
the future.—X. Y. Sun.

40

Electricity in
M. Nicolas Wagner, by a series of experiments dis-
played before the Academy of Sciences, about the year
1865, showed that electricity produced variation in the
color of butterflies. His experiments were performed
on Vanessa wurtica. He found that electric currents
changed reds into orange, and blacks into reds, and
with a constant battery, a weak current produced
spots varying in shape with the strength of the cur-
rent. He further demonstrated that the colors natur-
ally existing in the butterfly’s wings were due to cur-
rents in that organ, the most powerful of which passes
from the attachment of the wing outward along the
middle nervure to the outer edge. In these experi-
ments he used a Bois-Reymond galvanometer of 20,000
coils. The following are the conclusions he arrived at:
L. The existence of fixed electric currents in the wings
of insects. 2. The possibility by means of electric cur-
rents to provoke a change in the shade and disposition
of the coloring matter. 3. And the possibility, by
means of these currents, to produce a kind of atrophy
and to change the shape of the wings. He concludes
as follows : “ With these facts as basis, I propose to
pursue my research on this subject.”—S8e¢zi. Qossip.

SPEAKING of the difficulties of ship building in this
country, Industries, of London, says: * Usually,
American labor costs 50 to 100 per cent more than the
same description of labor in England.”

Insects,

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and é)age or number of question.

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

Spectal 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

rice.

Mlge'rnln sent for examination should be distinctly
wmarked or labeled.

(2408) W. H. S. writes: Will you kindly
state in your answers to correspondents which is the
best vessel to mix bichromate soda solution in? I mix 6
gallons ata time; 1 gallon water, 2 pounds sulphuric acid,
1 pound bicarbonate soda. I first used a beer kegz, but
found the action of the acid on the wood weakened the
solution. Next tried demijohn, but being impatient and
in & hurry with my acid, I broke the demijohn. How
would an earthenware glazed crock answer? How
would it do to line it with sheet lead? Would the
chromic acid affect the lead? What sort of a faucet
would answer toput in the crock so as to be the least
affected by the solution? A. Use a stoneware glazed
vessel. If you wish a faucet, stoneware or glass faucets
may be used. A siphon of one of the mechanically
changing type may be used. Do not attempt to charge
with the mouth by suction, as the acid may enter the
mouth.

(2409) N. B. asks: 1. What is the can-
dle power of a gasjet? A. From 12 to 30 candles. 2.
Whatis the ratio of volts, amperes, and ohms? A. It
is deduced from Ohm’s law: amperes=volts divided by
ohms. 3. How many ohms will a thirty-volt battery
overcome? A. Any number., 4. What resistance has
No.9 copper wire? A, 0'824 ohm per 1,000 feet. 5.
Whatsize wire should be used with a 30 volt battery?
What is the resistance? A. It depends on the internal
resistance of the battery and on the length of wire and
other factors. 6. What is the cost per hundred feet?
A. It weighs 393 pounds per 1,000 feet, and is worth
about 20 cents per pound, 7. Canyou recommend some
work on the measurement of electrical force necessary
for certain work? A. Munro & Jameson’s Pocket
Book-of Electrical Rules and Tables, price $2.50. 8.
Is there any method of taking ink stains from wood ?
A. Wash with oxalic acid. 9. What is the cost of
Edisor lights? A. 75 cents each for standard size. 10.
Please give me the numbers of the SCIENTIFIC AMERI-
CAN SUPPLEMENT containing descriptions of batteries?
A. Nos, 157, 158, and 159, besides a great many others.

(2410) J. A. B. writes : 1. I wish to use a
cement (resinous) of a heavier specitic gravity thar
water, and, melting at 212°, Could you give me a
formula? A. A formula for exactly 212° cannot well
be given, as resins vary in their melting points. We
would suggest simple shellac or ordinary sealing wax.
2. How can ordinary resin be deodorized? A. No prac-
tical method can be given. 3. How many ounces bi-
chromate of potash are required to render 16 fluid ounces
of glue insoluble? A. Dissolve 5 to 10 parts white glue
1n 90 parts water. Dissolve 1to 2 parts bichromate of
potash in 10 parts water. Mix the two solutions: useat
once or preserve in tin boxes. Expose to light after ap-
plying, to bring about insolubility.

(2411) H. M. writes : Can you tell me
what causes sweat or emitting moisture on a looking
glass when exposed to sudden change of atmosphere,
likewise metal vessels? Do you know any preventives?
A. The trouble you refer to is due to condensation of
the moisture of the air. One preventiveis torub alittle
glycerine over the surface, and this is not permanent,
and tke remedy may be worse than the original trouble.

(2412) C. D. F. writes: Can you send

me a paper giving a method of coating wood with cop-

| per by means of battery? I have tried coating with

black lead and wax, and the current does not seem to
run, although I connected the ends of the copper wire to
the wood by black lead and wax. I also tried coating
the wood with bronze powder and wax, and the current
did not run over the wax. The battery was all right, as
I plated other metallic substances at once with it. I
used a sulphate of copper solution, and I ulso useda
verdigris solution, and neither worked on wood. Can
you tell me where the trouble is? ‘A. In preparing
wood for plating use no wax, but rub over well with
plumbago. If this does not suffice, rub or sprinkle some
fine iron dustover the plumbago-coated surface to start
the deposition of the copper. Your trouble probably
was in not using enough plumbago, and perhaps you
did not use enough unmixed with wax upon the surface.

(2413) W. D. A. writes: Do you know
of any simple and inexpensive method by which any
one notan expert can find out whether or not cider
vinegar is pure ? A. Place some white sugarin a saucer,
half fill with vinegar, and evaporate to dryness by plac-
ing on top of a boiling water kettle. If the sugar turns
black, the vinegar contains an adulterating acid. This
test is of course not universal, but is very simple and
useful.

(2414) E. H. asks how chewing gum is
made. A. The simplest is made from paraffine wax
melted with a little olive oil and glycerine. The latter
must vary in amount with the character of the -wax.

(2415) D. W. G. asks how to cut burnt
grease off an engine sol1t will be bright and show the
steel a8 before. A. Try caustic soda solution. Other-
wise clip it off with a sharp chisel, following with emery
cloth.

(2416) W. 8. asks for the process of frost-

ing anincandescent lamp by hydrofluoric acid. A. The

best method is to expose the lamp to the vapor of the
acid. Cover all metal parts with wax, and suspend in a
covered wooden or pasteboard box on whose bottom is
placed a leaden tray containing powdered fluoride of
calcium fluorspar mixed with oil of vitriol. Avoid get-
ting any of the mixture on the hand. The etching
should not be carried too far, or it will lose the ** frost-
ing” effect. A very small quantity of materials will
suflice;

(2417) J. D. MecC. writes : Will you give
me the formula for water-marking paper? A. It is done
in the factory by placing wire designs under the pulp
whendryingand setting.

(2418) F. W. F. asks (1) what the best
method is for covering heavy muslin to make it water-
proof for a tent. A. Use paraffine wax melted in with
a hot iron. 2. How the starch is fixed that they use in
laundries to get the right gloss. A. Principally by
heavy polishing irons or their equivalent. A little par-
affine wax may be added to the hot starch. 8. What are
the best acids to use for engraving names on steel? A.
Sulphuric or nitric acid diluted with three to five
volumes of water.

(2419) W. O. asks for a solution for gold
and copper plating without a battery. A. For mercury
gilding see query 2365. Anethereal solution of perfectly
neutral gold chloride is sometimes used for steel. The
following is perhaps of more general use. Gold chlor-
ide 9 parts dissolved in 1,000 parts water, add 360 parts
bicarbonate of potash and boil for two hours. The ar-
ticle to be gilded, if of copper, is immersed in £?.e boil-
ing fluid until gilded. If not of copper,a piece of copper
is held againet 1t in the fluid until it turns copper color.
Then the copper is removed and the gilding is finished.
For copper plating immerse the article in asolution of
copper sulphate. If of iron, a few minutes will coat
them. If notcoated, then battery action is required.
This may be brought about by placing a piece of iron in
with the article held in contact with it.

(2420) E. B.—For an ice house the walls
should havea thickness of twelve inches of well packed
sawdust,floor and roof the same, 8o that the entire body
of ice is inclosed and protected in twelve inches of saw
dust. There should be a ventilator in the roof, and
good drainage below the floor.

(2421) J. D.—In issue of August 9, 1890,
in answer to H. V., No. 2367, I would say, in plaster of
Paris, to prevent rapid setting or hardening, use dis-
solved glue, according to length of time wanted to
harden.

(2422) A. asks: Does the muriatic acid
and lead with which a hole in a tin pan is soldered
injure the food which is cooked in it (the pan) after-
ward? A. Notif the pan is in constant use. If put
away after soldering the acid wnay dissolve tin or may
contain zinc in solution. In either case, cleaning before
use would dispose of the trouble.

(2423) J. A. B. asks (1) how to makea

good silicate of soda paint, such as backgrounds are
painted with, and how the different shades are obtained.
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A. Dilute silicate of soda solution until it works well
with the brush, and add dry coloring matter, such as will
not be decomposed by the chemical. Ochers, Vene-
tian red, smalts, umbers and siennas may be employed.
2. How to frost the glass in my skylight. A. Rub over
with a little bag of muslin filled with fine sand, pow-
dered glass, or grindstone grit and water. Some sand
may beplaceddirectly on the glass. 8. A good water
and acid proof coating for wooden trays. A. 4 parts
resin, 1 part gutta percha, and a little boiled oil melted
together. 4. How to make a good liquid glue ? A. To
ordinary glue melted with as little water as possible add
enough acetic acid to reduce to proper consistency.

(2424) H. E. R. asks: 1. Can the stand-
ard supporting therevolving disk be made of hard wood
and can the ring of vulcanite which surrounds the
glass disks be made of wood? A. The parts of the
machine mentioned may be made of wood, provided it
18 very dry and well soaked in paraffine. 2. How are
the clamps fastened to the glass of the tubular shaft?
A. By means of a cement formed of equal parts of pitch,
gutta percha, and shellac melted together. 3. Do the
sector plates of brass rub on the glass of the other re-
volving disk which revolves alongside of it? A. The
sector plates are upon the outer surfaces of the glass
disks, consequently they cannot go into contact with
each other. 4. What is the price of the Wimshurst,
Holtz, and Toepler and Winters machines? Where can
I get a catalogue of those machines? A. For this in-
formation, write dealers in electrical apparatus who ad-
vertise in our columns,

(2425) J. K., J. C. O., and others.—To
tan or taw skins with the hair on fo: -ugs and other
uses, first thoroughly wash the skin and remove all
fleshy matter from the inner surface, then clean the
hair or wool with warm water and soft soap, and rinse
well. Take ¥4 pound each of common salt and ground
alum, and !4 ounce borax, dissolve in hot water, and
add sufficient rye meal to make a thick paste, which
spread on the flesh side of the skin. Fold itlengthwise,
theflesh side 1n, the skin being quite moist, and let it
remain for ten days or two weeks in an airy and shady
place, then shake out and remove the paste from the
surface and wash and dry. For a heavy skin a second
similar application of the salt and alum may be made.
Afterward pull and stretch the skin with the hands or
over a beam and work on the flesh side with a blunt
knife.

Replies to Enquiries.
The following replies relate to enquiries recently pub-
lished in SCIENTIFIC AMERICAN, and to the numbers
therein given :

(2426) How to Make a Small Emery
Wheel.—Your answer to S. A. A. (2385), 23d of August,
How to make small emery wheels, is not good. The
emery will peel off. Cover the wheel with heavy mus-
lin, sewed or glued on, then glue and roll in emery, and
you have a coat that will stay. I use wheels from 14 to
1% inches in diameter made in this way and they work
well.—J. 8. Chandler.
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RECENTLY PATENTED INVENTIONS,
Raillway Appliances.

RA1L CHAIR AND CRross TiE.—Marian
M. Green, County Line, Tenn. This 18 a metal tie
formed in H shaped sections, joined together, a pillow
block beingheld in the upper socket ot the tie and the
chair resting upon the pillow block, with means for
securing the block to the tie and the chair to the block,
the construction being designed to give superior
strength, efficiency and durability.

Electrical.

ALARM FOR CLOCKS. — William H.
Deane, Brooklyn, N. Y. Combined with the hour
hand arbor or other rotating part is a ring or apertured
key adapted to receive a weight, a circuit-closing lever
being "connected with the weight by a chain, and a
battery and electric bell, with electrical connections,
for giving an alarm at a predetermined time.

INCANDESCENT LAMP HANGER.—Paul
J. Chassagne, Akron, Ohio. This is animprovement in
hangers in which the lamps are suspended from a
rotatable spool, having suitable electric connections, so
that the lamp may be raised or lowered at.will without
affecting the electrical current through its filament, the
improvement consisting in the means for connecting
the conductors with the lamp-suspending cord wound
on the spool.

Agricultural,

CULTIVATOR. — Gideon M. Bowman,
Springdale, Ark. This is a convertible cultivating ap-
paratus, in which the beams may be swung half round
to reverse them, and set with the front or rear shovels
on the inside and adjacent to each other, the arrange-
ment being such that one horse can be used to draw
both beams and their attached shovels when desired,
and do efficient work in peas, beans, and other small
crops.

HAY FoRK. — Morell W. Dickey, Big
Timber, Montana. Combined with a head to which
tines are pivoted is a recessed dog pivoted in the head,
a bail pivoted to the tines and adapted to be engaged
by the dog, and a sliding and spring-actuated latch en-
gaging the dog, the implement being of simple, dur-
able and inexpensive construction.

FrRuiT CLIPPER. — John T. McMullen,
Bay View, Fla. This is a device to be held in the hand
by loops or stalls around the thumb and forefinger, so
that by opening the hand the blades, one of which is
serrated and the other smooth-edged, will be spread
apart to cut the stem of the fruit, the clipper being con-
venieatly operated without cramping the hand or af-
fecting the natural movement of the joints.

FRUIT GATHERER. — John W. Cain,
Rusk, West Va. The outer end of the handle of this
fruit picker has a loop to which is secured a bag ter-
miunating in a spout connected with a receiving sack,
and there is pivoted to the handle a spring-pressed
jaw, with means for opening it, the jaw having a por-
tion corresponding in size and shape with the loop,
whereby a person may stand on the ground and pick
fruit from the tops of the trees.

Miscellaneous,

SEWING MACHINE MOTOR.—George R.
Smith, Benjamin F. Collins, and James W. Shook,
Elizabethtown, Ky. A horizontal shaft is suitably
mounted on the sewing machine table and adapted to
be revolved by means of a spring, a worm wheel on the
shaft having on 1ts periphery a series of radially pro-
jecting anti-friction pins or rollers engaging with a
vertical worm shaft connected by gearing with the re-
volving shaft of the sewing machine.

REFRIGERATOR. — Nancy A. Laman,
Bertram, Texas. This refrigerator is designed for use
without ice, the cooling effect being secured by the
evaporation of water carried from trough to trough by
cloths by capillary attraction, and the apparatus being
formed by a suitable framing having its sides closed in
with wire gauze to permit the free circulation of air
and exclude insects, etc.

VoTiNG APPARATUS.—Peter Hoffinan,
Fort Branch, Ind. This invention covers novel con-
structions and combinations of parte to be easily put
together and taken down, to afford means for keeping
voters in line and secluding them while marking
ballots, affording also desks for the judges, inspectors
and clerks, and support for the ballot boxes, poll books,
etc., while being adapted to fold compactly for trans-
portation and storage.

PoSTAL EXAMINATION CASE. — John
Straughan, New Orleans, La. This is a case or cabinet
having a series of pigeon holes, with a support hinged
to the back of the case and a removable shelf extending
across its front, and other novel features, to facilitate
the examination of post office clerks and railway mail
clerks as to their speed in and knowledge of distribut-
ing mail matter from memory cards representing post
offices in snitably labeled pigeon holes of the case.

TRriPOD. — John R. Moeller, Grand
Island, Neb. This is a device of simple construction,
specially adapted whea unfolded to conveniently sup-
port photographic cameras, while when folded together
it is adapted for use as a walking stick, it being also
designed for convenient use on uneven as weli as on
level ground.

CoMPOUND PRESS.—Francis B. Deane,
Lynchburg, Va. In this press the upper and lower
platens are arranged to move simultaneously toward
or from each other, the travel of the lever sweep being
thereby diminished to one half the stroke of the press,
the speed of which is proportionately accelerated to in-
crease the amount of work done, the press being
designed for use in baling cotton, hay, etc.

ADJUSTABLE CHAIR.—James P. Hind-
man, Olathe, Kansas. Thisis a chair which may have
its back reversed, and alse inclined at different angles,
while it is provided with adjustable leg and foot sup-
ports independent of the back, the construction being
more particularly designed for yailway seryice.

Seientific

FIRE EsCcAPE.—Henry Vieregg, Grand
Island, Neb. This invention is designed to provide a
simple and durable construction which can be readily
set up on the ground and extended to a window in the
upper floor of a building to form a convenient exit
therefrom, the invention covering novel parts and
details and combinations thereof.

ACCIDENT CASE. — Ferdinand King,
New York City. This is a case especially adapted for
use on railway cars, to be attached to any convenient
support and locked thereto in such manner that when
needed any person may readily gain access to instru-
ments, bandages, etc., designed to be contained in the
case, the case itself being conveniently detachable.

Buck ForR BEER COOLERS.—Frank T.
Cladek, Rahway, N. J. This buck has pivoted hangers
and a platform with slots in which the attachment of
the platforms to the hangers is placed, whereby the
platform is adapted to have a swinging movement with
the hangers and a longitudinal movement independent
of them, facilitating the removal of empty barrels and
reducing the labor of placing a full barrel in the buck.

HAME FASTENER.—Louis Wildhagen,
Bailey’s Harbor, Wis. This is an inexpensive device
which may be made of malleable iron or low grade steel,
the invention covering an improvement in the class of
hame fasteners adapted for adjustment in length and
for detachable connection with the hames.

BrIDLE BIT.—Oliver M. Sloat, Brook-
lyn, N. Y. This is an automatic curb bit having a
fixed mouth bar and slotted cheek pieces, spring-actu-
ated rein eyes sliding in the slotted cheek pieces, the
power of the curb being regulated by the amount of
force applied to the reins, increasing when the reins are
subjected to great strain and diminishing when the
strain is lessened.

GAME.—Alfred Van Brakle, New York
City. This is an improvement in portable game ap-
paratus adapted for temporary attachment to an
ordinary table or other flat surface to enable it to be
used as a billiard table, a rigid or semi-rigid frame being
employed to which the other parts of the apparatus are
attached.

TO INVENTORS,

An experience of forty years, and the preparation ot
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
iaws 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 accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO.. oftice SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

SCIENTIFIC AMERICAN
BUILDING EDITION.

SEPTEMBER NUMBER.—(No. 59.)

TABLE OF CONTENTS.

1. Elegant plate in colors of a residence at Holyoke,
Mass., erected at a cost of $7,000. Perspective
view, floor plans, sheet of details, etc.

Plate in colors representing a residence at Me-
chanicville, N, Y., erected at a cost of $2,500.
Floor plans, perspective elevation, sheet of de-
tails, etc.

8. View of the interior of an artist’s studio.

4. Architectural sketches in Bradford, England. The

technical school and the town hall.

5. A residence at Short Hills, N. J., erected at a cost
of $9,000 complete. Perspective and floor plans.
Wilbur S. Knowles, architect, New York.

6. A cottage at Short Hills, N. J., erected at a cost of
$7,000. Floor plans and perspective view.

7. Cottage at Springfield, Mass. Cost $3,200. Per-
spective view and floor plans.

8. Engravings and floor plans of the residence of W.
G. Russell, Esq., at Short Hills, N.J. Cost com-
plete $25,000. Lamb & Rich, New York, archi-
tects.

Engravings and floor plans representing some very
handsome houses erected on West 8th Street,
New York city. Cost about $36,000. Mr. J.
Prague, of New York, architect.

10. View of St. John’s church, to be erected at San

Francisco. Estimated cost about $57,000.

11. A village church erected at Short Hills, N. J.
Lamb & Rich, architects, New York,

12. Perspective and floor plans of a dwelling at
Holyoke, Mass., erected at a cost of $12,000 com-
plete.

13. Miscellaneous contents: A new decorative ma-
terial.—Independent homes.—Good planning.—
Different clays.—Building liens.—An improved
ventilator, illustrated.—Improved bath tubs and
bathing appliances, illustrated. — Richmond
heaters for steam and hot water, illustrated.—A
mitering and jointing machine, illustrated.—
Power’s regulator for steam and hot water heaters,
etc., illustrated.-~Paper for working drawings.—
Geometrical wood carvings, illustrated. —Steam
and hot water heating, and for power, illustrated.

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 OF 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. Richness, Cheapness, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural publication in the warld. Sold by
all newsdealers.

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

»

9.

American,

Wusiness and Personal.

The charge for Insertion under this head is One Doilar
a line yor each insertion ; about eight words to a line.
Advertisements must be received at publication office
as early as Thursday morning to appeur in next issue.

For Sale—New and second hand iron-working ma-
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J
Friction Clutch Pulleys. The D. Frisbie Co., N.Y. city.
For best hoisting engine. J.S.Mundy, Newark, N. J.

For Sale—Slate sponge patent No. 433,787, Illustrated
on page 162, tkis issue. Address inventor.

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

Best Ice and Refrigerating Machines made by David
Boyle, Chicago, Ill. 155 machines in satisfactory use.

Steam Hammers, Improved Hydraulic Jacks, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

Power presses and dles. Also contractors for special
machinery. T.R.& W.J. Baxendale, Rochester, N. Y.

For Sale—Patented puzzle, or would have manufac-
tured. T. H. Bolls, 1110 N. H. Avenue, Washington, D. C.

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.
Drop Forgings. Bronze Forgings. Upward of 3,000
different articles. Billings & Spencer Co., Hartford, Conn.

“How to Keep Boilers Clean.” Send your address
for free 96 p. book. Jas.C. Hotchkiss, 120 Liberty St., N. Y.

Plater wishes a position on gold, silver, brass, and
nickel. Fourteen years’ experience. Address* Plater,”
Box 49, Oakville, Conn.

8plit Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s 8hafting
Works, Drinker St., Philadelphia, Pa.

The Holly Manufacturing Co., of Lockport, N. Y.,
will send a book of official reports of duty trials of their
high duty pumping engines on application.

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

For low prices on Iron Pipe, Valves, Gates, Fittings,
Iron and Brass Castings, and Plumbers’ Supplies, write
A. & W. 8. Carr Co., 138 and 140 Centre St., New York.

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address J.
S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y.

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

West’s lightning 10ds, 40 Cortlandt St., N. Y., lately
saved the Bluff Point Hotel and T. R. McNeil’s house.
Neverfails. Edison, Westinghouse, and others endorse
them.

Experienced mechanical draughtsmen wanted im-
mediately. Those having experience with electrical ap-
paratus preferred. Permanency to good men. Address
E. Kolben. Edison General Electric Co., Schenectady
‘Works, Schenectady, N. Y.

Saw Makers Wanted—50 or more practical hammers-
men on circular and long saws and a few good filers and
fitters canfind steady employment by addressing, with
name, residence and full particulars as to experience,
ete., William L. Pierce, 89 Diamond St,, Pittsburg, Pa.

&% Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,

New York. Free on application.
A

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

September 2, 1890.
THAT DATE.

AND EACH BEARING

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

Aerated liquids from founts or reservoirs, appa-
ratus for drawing, T. Ferguson.....cc.ceeeveeeen.

Adding machine, W. E. Flemin 4

Air automatic brake, straight, A. R. Boluss..

Alarm. See Low water alarm.

.........

Ammonia still, Stroh & Osius.. 5,
Animal trap, H. G. St 5,17
Annunciator. aut omatic electric, Luthe & Jeavous 435,440
Armatures for dynamo electric machines, mak-

ing, T. A. Edrson ............ ceeeen 435,690
Atomizer, G. Schla 435,458
Auger handle, C. Howbrldge 465 751
Axle skein, T. De L.a Mare.. 435,407
Bag holder. A. Young........ 5&;.474
Baking apparatus, T. N Barnes . 485,723
Bar. See Type bar.
Basin clamp, wash, W. L. Silvester.. 435.715
Basket closure, G. ‘Gor 435,823
Batteries, means for charglug and using second-

ary, T. A. Edi . 435,687
Battery compound, E. M. G. Hewett . . 435,421
Bed and dressing case, combined folding. .

mith 435.773
Blcycle. R. H. Blackledge.. 435,477
Bicycle saddle, S. W. Babbi 435,385
Blind, inside, C. Robinson..... . 435,669
Block. See Stereotype block. _
Blower, high pressure, J. Longworth 435506
Blower support, J. H. Cook............ . 435,402
Boiler. See Steam boiler.
Boilers, apparatus for preventing 1ncrustat10n in,
ollock.. 435,518

Book stapling m 435.614
Bottle holding device, . A. Comstock 435,401
Box. See Miner’s combmanon box.
Box fastener, G. Walder. 435,591
Box lid, W. D. Harrison. 435,541
Brace. See Chair brace.
Brace, Henderson & Porter. . 435,496
Bracket. See Window bracket.
Brake. See Air automatic brake. Car brake.

‘Wagon brake.
Bran packer, E. M. Thompson. 435,467
Brush, C. D. Hughes........ 435,838
Brush, J. A. O’Neil..... 435.766
Bucket, sap. W. H. Lines 435431
Buckle, B. MATX..vcuuarersninnsens sonsnnsnninn oioie 435,880
Buckle, suspender, F. H. Rlchards 435,456
Buckle, suspender, K. A. Hill..... . . 435422
Building front, B. T. Mesker 435,761
Buildings. method of and apparatus for support—

ing and lowering the foundations of, I.. P.

Friestedt . .. cooiivvniiiienniiinnes cisene veee 435492

Bung, C. A. Raggi
Bur|s.machme fnr mak ing imitation, W. N. Cor-

................................................ 35,684
Burner. See Gas burner. Hydroearbon burner.
Button, N. GEOffTOY. ... ..v.veeiveriiinnnnneeeaneenn 435.820
Button fastener .C. H Eggleston. 435409
Button holder, Long & Windsor.. .. 4396350
Calendar, perpetual, A. J. Medalie.......‘.......... 4:35.664
Can. See Metal can.
Can fllling rmachine, E. C. Haines..........co....... 485,745
Cane Juice apparatus for the treatment of,

damB & Tracy.......coovv vv viviniviinn cvennns 435,784
Cane trash, apparmus for drying sugar, L. Bon.... 435,792
Car brake,.C. W. SL“u:uz AM.........aeee . 435,571
Car brake, automatic, W. P. Pickard... . 435,63

Car brake mechanism. T. H, Haberkorn. ..
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Car, cinder, W. H. Bradley ...............
Car coupling, D. Altm
Car coupling, Ilumenckhouse & Kraus..
Car coupling, W.J. McCaul.........cc0eee .
Car coupling, McCrary & Gelatt
Car coupling, J. H. Rudy..
Car coupling, W. T Shutt."
Car door, grain, W. A. Pungs.
Car, electric railway, H H Blades
Car, electric railway. M. W. Dewey
Car heater, R. M. Dixon..
Car, railway, E. A. Benson.
Car, railway, T. A. Bissell..
Car’ step, extension, R. H. Browu
Car wheel, R. N. Allen
Cars, means for supportmg storage batteries on
railway, H. H. Blades....... cicvveieeeieens voen
Carbon tetrachloride, makmg. E. G. Scott,
Carburetor, L. C. Parker..............c.... ...
Carpet beating and cleaning apparatus. A.Midgley *L‘J
Carriage, jump seat, G are. . .. 435, 116. 435717
Carriage top prop, M. C. hlaude TS 4.55.8]

Carrier. See Cash carrier. Sheaf carrier.

Cart, road, D. M. & T. H. Parry . 435.515
Carts, loading attachment for dump, G. Haag. 435,825
Case. See Filing case.

Cash carrier, W. F. Bey . 435,621

Cash indicator and remster, W. H. Clark,
435,396 to 435,398, 435,400
Cash register and indicator and addi in
combined, W. H. Clar
Caster, W. A. Wright.
Casting, machine for
E. Pridm
Centrifugal machine motor, P. M. Sharples...

Chair. See Rail chair. Stair chair. Toy cha
Chair brace, J. S. Virtue..........cc.eevesesenees 485,531
Chimney, continuo us sectional, L E Glawson 435.557
Chisel, mortising,G . Fletcher. [ETPTPRRIY -
Chopper, See Cotton chopper.
Chuck. L ADrams........ ciiiiiieieiiiecienians 435,475
Cigar bunches. making long filler, B. E. Meye 435,510
Cigar lighter, electric, J. Roberts .... . 435,668
Cigar vending machine, E. J. Graves...... 435,
Clamp. See Basin clasp.
Clamp, S. B. EllithOrP ......cccciivee soveecnenncenin 435,887
Cloth cutting apparatus, I. Reens . 435,610
Clothes drier, F. Frank...... 435,561
Clothes drier, J. L. Lincoln . 435,486
Clothes hook, R. M. Henshaw .. . 4358
Clothes line hanger, (xoodyear. Jr., & Plum.. . 435,
Clutch or clamp for raising or iowering tile or

pipe. J. W. Teetzel.. 435504
Cock, gauge, G. Elton.. ,488
Coffee, decorticating machine for removing outer

covering from, J. L. Notley...........cccooueeene. 435,854
Coke drawing machine, N. O. Goldsmith 435.891
Collar fastener, horse, H. M. Auerswald . 435,721

Collar fastening, horse, H. M. Auerswald.
Collar sweat pad, horse, J.
Column, building, front, k.
Commutator, C. A. Lieb
Commutator and making the same,
Concentrator, G. Gates
Coop, folding, R. F. Vaughn
Core or mandrel, expanding,
Cores, making, K. Preston..
Corset waist, A. Benjamin.
Cotton chopper, T. H. Smit
Cotton fabric, napped, k. 0
Cotton gin roller, H Ch
Cotton gin, roller, K. H Chas
Coupling. See Car_cou plin;
Plpe coupling. Thill couplmg. Vehicle coup-

Crusher. See Ore crusher.

Culinary utensil, A. ¥. Prahm
Cultivator, J. W. Naples..
Cultivator, I. & B. Stuart.
Cultivator and_pulyerizer, .
Cultivator and seed dropper, combined, J. 8.

Hickman .......covvviiiiiienioin i iiiiiiiniennnes 35,630
Cultivator and seeder. combined, J. S. Hickman.. 435.831
Cultivator, dlsk. H M &G. L. ROS€..ouveernenn ons 485,655
Cup. See Oil Ip
Cutter. See Mu ing cutter. Railway rail cutter.

Die. See Korging die

Die and dice box, M. Sch ......................... 435,
Diffusion apparatus, L. F. Haubtman . 435,747
Disk sharpener, S. C. Cobb.. . 435,599

Ditching wheel, J.
Door check, E. I. Blount. .
Door check, Cooke & Kidney.
Door hanger, E. N. Hutchins. .
Door or shutter, fireproof, H. ‘8. Shufelt.

Door securer, B. J. O’Quinn..............
Door spring, J. D. Hovermale ... 4
Doubling and twisting machinesétcolrplinz mech-

anism for draw drum of, W. Stell............... 435,528
Dovetail joint, E. MArter... ...c.v.uvervennnenncenss 435,759
Dowel pins, apparatus for manufacturing, C. F.

SEEWATEL ..o viiennt it iiuareneieiisisnnzeeeeienns 435,463
Draught attachment for vehicles, H. Dufresne . 435,739
Draught equalizer, O. W. Sanborn 35457
Drawing pad, C. A. CBBE. . ernernrnnnnnoannsnnnns b
Drier. See Clothes drier.

Drill. See Grain drill.

Dropper. See Seed dropper.

Kaves trough angle or moulding, J. P. Abbott . 435,552
Edge tools, sharpener for, H. L. Johnson... ...... 435,

Electric circuits, automatic regu]atmu of G. B.
Prescott, Jr .
Electric condmt H. N.
Electric condmt W. R. Elliot:
Electnc conductors. suspend
head, E. Thomson
Electr:c controlling

Electric current regulator,
Electric generators, device for controll
current of. H. W. Leonard.......

e
. 435,700
Elect.nc machine regulator, d

....................... 435,521
Electnc motor, H. H. Blades ... 435.639
Electric motor, H. Groswnth ..... . 435,754
Electric switch, C. W. Huntington. ... . 435,424

Electric switch, automatic, T. M. F’

455,
Electric wire covermuapparatus. G Holcombe 435,629
Electric wires, etc., pole for. E. Verstraete 2
Klectrical coutrolhng and operating apparatus, E.

. Johnson
Electrical indicator, J. W. Howell.
Electricity, process of and apparatus for generat-

ing, dison 435,
Embrordermz and other machines, juc?uard ap-
paratus and connected mechanism for use in,

Willcox & WeissS..........ocveeienennannn oo eens ,875
Embroidering machine, Wilicox & Weiss.......... 435.876
Engine. See Gas and hydrocuarbon engine.

Engmvmg machines, graver holder for, A. E. 55,416
........................................... ¥
Envelope blanks having openmz threads,. ma-

chine for forming, J. D. Flammer. 435817
Envelope machine, J. D. Flammer. 435316
Eraser, J. H. Thompson.......... 435,869
Excavating machine, A. W. Robinson.... 4354541
Explosive charges, manufacturing, C. Lamm...... ,842
Fabric. See Cotton fabric. Woven fabric.

Face plate jaw, A. F. Cushman....... ......... 485,
Face wheel or crank dlsk D C.D. Whltcomb 435,576
Fan, exhaust, 45,602
Fence machine, H. J. Gebhardt 4l

Fence machine, wire and picket,
Fender. See Plow fender.
Fertilizers, machine for distributing, D. T. Taylor 435 465
Fifth wheel, vehicle, H. W. Pell.
File, bill and letter, S. H. Fish.
Filing case or cabmet metalhc
Fire escape, O. Stodd
Fire escape, C. G. wheelan
Fire kindler, automatic, C. C.
Flower pot, metallic, A. Embleme
Flower stand, T. B. Weston
Forging die, T. O’Leary..
Forging machine, G. J.
Fork. See Mail bag catching fork.
Fortification for coast defense, revolving, A. D.
See Grip sack and traveling bag frame.
Hay frame. Plow fram
Fruit gatherer, H. Caldwell .........................
Fruit stoning machine, P. Maisonneuve .
Kumigator, I.. Russell..

Furnace. See Smoke preventmg fumace

Furnace, W. Horsfall 435,837
Furnace. Peace..... 435902
Gaugre knlfe. J. Mohring 435,632
Galvanizing apparatus, C K. Matteson 435,760
Game, D. McCloskey. ................ 435.853

Game apparatus, R. K. De Grai 435,
Gas and hydrocarbon engine, Winand & Goebbels 435 687
Gas. -apparatus for the manufacture of, J. B.
ATCher.. ..cooiinis tiiiiiiniis ciirieieaia 3
Gas burner, incandescent, C. B. Harris.
Gas burner, regenerative, F. Stellwag. . PR
Gas governor, volumetric, P. G. Van Wie..........
Gate. See Hinge.gate.
Gate, J. Albers
Grading machine, J. C. Pate
Grain binders, relief rake for, H E. Pridmore.
Graindrill. J. H. Purdy................ool
Grain, separating, J. M. ng
Grappling hook, S. A. 8axon 435890
Grinding metallic forms, wachine for, C. E. Gould 43549
Grip sack and traveling bag frame. . A, Wittig.. 435577
Guard. See Moustache gual
Guc, breech-loading, A. L. Hocken.. creeerernnes, $35,883
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Gun, magazine, S.
Hame hook, J. R. Griffi
ammock support, J.
Hand hook, J. Heal
See Auger h
anger. See Clothes line hanger. Doorhamzer
arness girth, . A. Fisher.
arrow. disk, T. Maxon
arrow, spring tooth. North & Molltor. ..
Harrows. riding attachment for. G. M Werntz .. 4
Harvester apron, Fleek &, Knudson . .
Harvester, clover, J. H. K 415809
Harvest.ers. grain adJuster for self biudlng. H. E
Pridmore
Hay trame, M. F. Divine
Heater. See Car heater.
Heel stiffener machine, L. Cote.......c..c.ceeeenne.
Hinge gate, suspension, W. T. G o eee
Hoisting apparatus. trolley for, R. Lavery.
Hoisting mechanism, C. W. Hu
Holder. See Bag holder. Buttou holder. Rein
holder. Saw bit holder. Shoe tie holder.
Twine holder.
Hook. See Clothes hook. Grappling hook. Hame
hook. Hand hook. Log hook. Whiffietree

hook.
Hoop skirt, E. C. Laub..........cc.cceeeennn.
Hose attachment, Decane & Lord..
Hose coupling, M. C: ..
Hot air register, F. Burmeister........ «.....c.cec...
Huller. See Seed huller.
%:Iydrocarbon burner . W. Lake et al.
ce.
Incubator. G. H. B:shou
Indicating the ages of persons,
P eWRSDUIY .o uiiieieeeeiaenineaeeoseon soneesianenes
Indicator. See Cash indicator. Electric current
indicator. Electrical indicator, Office indi-
cator. Order indicator. Speed indicator. Sta-
tion indieator.
Insecticide. W. Mann..
Joint. See Dovetail 101
Joint for cornices, gutters,balustrades, et
Symonds.... ..
ournal bearmg, F.
{itchen cabinet.J .M. Curtic .
{nife. See Gauge knife. Rotary cutting knife
(nife and eraser, comblued.C F. W. Koehler
{nitting machine, J. H. Reed.... .. ...........
{nitt ing- machine, c1rcular. (, ‘F. Carr..
({nife sharpener, J Blood
Labeling machine, 8. L. Salomon........ .... ..
Lacing studs, making, Thomson & Unbehend.....
Ladderirons, machine for forming, J. 8. Stevenson
Lamp and burner, street, J. 8. Woo
Lamp, flash, H. Campbell ......coivuieierieenennenns
Lamp socket switch, incandescent, W. C. Bryant.
Lamps, manufacture of filaments for incandes-
cent, V. M. Ho bby
sand roller,J. G. Mallery..
Lantern, street, W. P. Bu tler
Elllthorp

oo]

435,649
435,734
435,800

Lasting machlne. S.B. . 435.888
Latch, C. A. COOK............... 435,683
Latch, reverslble. C. M. Burgess 435,555
Lever, H. C. SLOD€.......cccvieveeiis teveninn canannn 485,529

Jfter.. . See Plate or pan lifter.
Lock. See Nut lock. Seal lock.
Lock; C. M. Stiner
LLock or latch bolt, C. M. Burgess.

Log hook, G.-McCurdy.........

Loom, J. Kennedy......... .. 435,563
Loom, 8. T. & W. 8. Thomas.. . 435,549
[L,oom shuttle threader, Harns & Taylor. 435,603

Low water alarm, W. R. Fox... .....................
Lubricator. See Shafnng lubncstor

Lumber piler, M. Downey.
Mail bag catching fork, J.
Mail bug fastener, W. A Ho

Mains. ..

Measure, tailor’s, H. 435,714
Measuring instrum ent, electri . W. .. 435,
Meat and other substances, machine for cut,tinz,

H. Albrecht...... .. 435333

Mechanical move
Metal can, box, ete.,

G. A. Waeber

Mill. See Rod mill. Wire rod mill.
Milling cutter, C. C. Tyler .. .cc. .cocveenenn . 435,572
Milling cutters, machine for making, C. C. Tyler.

35.573 435.574
Miner’s combination box, Harrison & Kee 5,746

Mines, apparatus for operating diamond drllls m.

. G. BLOM. ceerertiennneeccannncseasassonane ,648
Mining cars, self-acting pin pusher for. J. C.
Pearce ... 435,053
Mining machine. J. Kangley 435.4
Moistening roller, G. R. Jenking 435.6
Moulding apparatus, J. J. Franke.. . 435,743
Moulding, composition. J. M., Marston. . 435845
Mop wringer, R. H. Mullen...... .....ccecceevnees 435,705
Motor. See Centrifugal machine motor. Electric
motor. Petroleum or similar motor.
Mower, lawn, C. H. Braithwaite..................... ,389
Mausical sounds by electricity, method of and ap-
paratus for producing, G. Breed................ 135,679
Mustache guard. R. P. Hollinshead, . 435,748
Necktie, P. Hess.... .. 435,828
Nut lock. J. H. Allen ,786
Nut lock C. dJ. Hill... 435,82
Oar, J. V. D. Eldr edge............. 435410
Office indicator, Elllcott & leinbotom 435,
Oil cup, K. Lunkenheimer.. 435,607
Qil press, E. Van Winkle.. 435.780
Order indicator and throttle lock, combined, J. '.l‘
Pnickney . 435634
Ore concentrator, .] Talley...... 435.530
Ore conveyer, W. K Rwhsrdson . 433,667
Ore crusher, J. M. Bryan....... 435,622
Overflow pipe and soap holder
435,674
Paddle wheel, M. Richter. 435,859
Paper bag machine, W. B. 415,524
Pen, fountain, M. W. Moore. . 435.900
Percolating table, portable, C, J. 435,411
Petroleum or similar motor, G."Von Lude 435,439
Photographers’ developing pans, device fo!
lating, V. H. Boschmann 435,681
Pictures and like articles, device'for exhibiting,
WL BOItON..eviiiiiiiiiiiiiie ceiiieeaaae 388
Pillars or supports for bulldmgs. etc., construc-
tion of, K. R. Kirchhoff........................ ... 435429

Pipe. See Overflow pipe.
Pipe coupling, D. R. Pryor

Pipe, making spirally seamed, C. L. Hart
Pipe crimper, B. D. McDowell..

Plane attachment, bench, T. W. Bartholomew
Planter. check row. 8. Ketchum
Planter, combined cotton seed and corn, W. H.

Holsclaw
Planterr, corn, E. Walter
Planter, cotton seed, W. H “Holsclaw
Planter, hand seed. W. L. Kling.....
Plate or pan lifter, . B. James..
Plow fender, R. Jefferson
Plow frame, gang, A. ¥. McMillan.
Plow jointer, L. P. Thom pson.
Plow, oscillating gang, C. McGuire
Plugs. device for manipulating breech, R. B.

Dashiell ......o.ooiiii ittt e 435.803
Pole and yoke coupling for vehicles, S. R. Tripp.. 435.871
Polishing machine. M. L. Powers................... 435,709
Post. See Tile post,

Pot. See Flower po
Preserving compound 0. Williams........... eee.. 435911
Press. See Oil press. Printing press.

Printer’s case, K. J. Rollings
Printing-press, B. H. Speckbauch
Printing upon bulged articles. apparatus for,
Schulze-Berge
Propeller, boat, J. Hermans
Protector. See Yard prot.ec
Pulley, self-lubricating, W. K. Badzer .......
Pulleys to shafts. keg for attaching, C. Corn
Pump, force, H tone

Pumping apparatus, beer, a
Push button, G. H. Streichenberg
Puzzle, mechamcal Deeves & (zauthrenu .
Rail and blank therefo.. switch, A. V. Du P
Rall chair, W. M. Brown

Rails in tracks. securing g r, A. J. Moxham
ltullwav closed circuit syste elect,rlc.

M.

inlway condmt electric, W. R. Eliiott. . 435
Ruilway cross tie, plate metal, W. u Dutton ... 435,
IRailway, electric, R. M. Huuter ..435.662, 435.879
Railway frog, spnnn. N. W Boyd ... 435,727
Railway rail cutter, E. H. Au;zell.. 435,476
Railway rail joint, D Breumm etal 435.
Railway signal, M. Cortese ....... 435,
ilway signal, Z. Desant 435,558
Railway switch, A. Barton.. 4857
Railway switch, J. J. Murph L Jr. ve... 435,881
Railway trains, electric sumalmg apparatus for
preventing collisions between, T. Perls ........ 435,516
Railways, counstruction of, W. Pope............. 435,768
ilways. electric conductor for street. L. M.
Perkins........ccoiiiiiiiiiiiiiiie ciiiiiiinennan. 35,447
Railwaﬂi upward pressure contact for electrie, J.
.559

gan
Range, W. Miller.
Recorder.

See Time recorder.
Register. See Hot air register.
Regulator. See Electric current regulator. Elec-

tric machine regulator Windmill regulator.
Rein holder, A. Jeffers... ......... O
Rein supporter. De Zanz & Rees .......
Biveting A.GQ. G

Rivets, maklmz. J. J. Unbehend
Rod mill, Belgian, T. W. Fitch
Roller. See C ottou gin rolle;
Moist.ening roller.
Rotary cutting k nife, W. L. Hard
Rudders, mechan ism for effecting the movement
of ships’, J. B. Odell.............cccoeeeiin canen
Running gear, W. D Mavﬁeld
ack filler, C. E. B
Sandpapering handles. machine for, P. T. Lamkin 435.!-99
ash fastener. J. Dowd
Saw bit holder, S. H. Chase
Saw tooth, adjustable. A.
Scaffold, Behncke & Frank
Scmper, W. E. Pugsley .
Scraper, boot or shoe, A. Al Hyae. [T 435.500
Screen. See Window screen.
Screen for windows, doors, etc., A. T. Way..
eal lnck, R. W. Gillespie..
cal lock, H. W. Blethen..
Seed dro xper.J S. Hickman..
Seed huller, cotton, 8. 8. Willia)
Seeder and planter, broadcast, lJ F. Lehman
Seeder, broadcast, M. Freeman
Sewing books, Reyuolds &J acobs. .
Sewing machine, book, A. 1. Jacobs
Sewing machine, book, Reyuolds & Jacobs. 435,
Sewing machine, book. D. M. Smyt
Sewing machine for barring buttonholes. H. H.
CUMMINES. ... ... ceeviieniieitessiaeee carrenans 435,686
Sewing machme tucking guide, D. M. Pickett..... 435,617
Sewing machmes. needle and cast off for book. C.

H.

Sha.fnmz lubrmaco G. Leverich
Sheaf carrier, C. B. Withington
Shoe tie holder, J. O. Byrns...
Shutter fastener, Conner & W.
Sign stretcher, K. H. Hoffman .
Signal. See Railway signal.

Signal system. block. M. S. Conly. .
Signaling apparatus, electrical, A.

. Walter.

Slate ruling machine, L. O. Broadwell..
Sled. hay. P. 2|

Sleigh knee, J. . Rempis...
Smoke preventing furnace. H. R.
oup stamping macmne. C. Manning.....
oldering can bodies, M. Jensen........ .
ole leveling machine. A. K. Washburn
peed indicator, G. Leverich
pring. See Door spnug
prinkling machine. A. ¥'. Dunton
tair chair, folding, G. A. M. Llljencra.utz
talk cutter machine, J. P. Blacl

Stamping machine, J. J. Auderso

Stand. See FKlower stand. Switch stand. Type
casestand. Work stand.
tarching machine, T. J. Blake (r) .................. 14,109
Statinn indicator, C. S. Kelsey .. .. 435.427
team boiler, J. Baird........ 435.3
team boiler, D. Conekin . 435,798
tereotype block. M. Joyce . 445,753

tirrup, safety, W. L.erchen
tougel.“composition of matter for artlﬂclal
ott

Jam
Stove. (, F. Walther..
Stove, vapor, A. Gateau
Stoves, hay and straw burner or attachment for,

West & Sampson
Stripping tool, H. W. Fisher
Stuu‘ui‘pu!l:lers. etc.. cable or
Submarine vessel, K. W. Pool
Suction supporting device, C.
Supporter. See Reln supporter.

porter.

Switch. See Electric switch.
switch. Railway switch.
Switch stand, automatic, N. W.
Table. See Percolating table.
Tag, 8. Dancyger.............
Tag, laundry, Evans & Wate!
Tampon, vaginal, C. C. Fredig!
Tapping and conbpecting ma.ms, ap
Smiley. Jr., & Batty..

Telegraphy., T. A. Edison.
Telegraphy, A. Muirhead.
Telephony, T. D. Lockwood.
Thill coupling, H. L. Cordrey.
Thill coupling, J. Cummings..
Thill support,J. A. Lemmon.
Thrashing machine feeder. C. J. Goulette..
Tie. See Rallway cross tie.

Tile post.J. F.Marshall... .........cccoeeiieininnnnn
Time detector, automatic, Liddell & Dillon . .
Time recorder, workman’s, F. L. Fulle
Tlme-tgble, railway or steamship, W D. Suther-

zersoll.
Umbrell

Lamp 8socket

Toe weight, H. H. Turner.. .
Tool handles. adjustable fastening for, J. G.

Hohenste;
Tool, mult,lple. R H. Franklin

Toy, Q. Care 435,796
Toy, d. Hoﬂm n 435,423
Toy chair, adjustable, Shaw & Miller 485,656
Toy horse, G. 8. Croby .............. 435,685
Toy puzzle, T. . Bolis. ,790
Track sweeper, C. Coug 404

. T 435.4

Traction wheels, mud hooktor. M. H. Deatherage 435,483
Trap. See Animal trap.
Tricycle, J. D. Brooks
Trigonometer, A. J. Leschorn..
Truck, harvester, H. E. Pridmor:
Truss, Wells & Ewell....
Tug, thill, W. J. Engle...
Twine hoider, J. T. Jones.
Type bar. R. H. St. ohn
Type case stand. P. C. Johns
Type distributing appsmtus. J
Typewriting machine, C. H. Pexrry
Typewriting machine. C. Spir
Umbrella. G. W. Dill
Umbrella supporter,
Valve, C. R. Hoopes.....
Valve, balanced, Rees &
Valve, fluid pressure signaling, 1'. W. W
Valve for automatic brake mechanism, tnple. .

....................................... 435, 762. 435,763
Vulve for compound engines, slide, J. Brother-

V&IEe tor ‘fluid pressure suznahmz apparatus. BJ.
Valves, maching for dressing, Sampson & Wright
Vaporizer, 1. P. ROberts........ccocevvuieeeieecenass
Vaponzer and burner, hydrocarbon, R. M. Gard-

Vehicle, A, Wentling. 1. 1
Vehicle coupling, G. B. St. John
Vehlcle operatlug mechanism, wheeled, W. H.

Min
Vehlcle, two-wheeled L. C. Pratt
Vehicles, sand band for. J. Wrigh
Velocipede, 8. Garwood.
Velocipede. C. Terrot
Vending device, coin-operated, D. Olmsted.
Veneer, machine for cutting stave or barrel, J.

Venmlstor H. L. Morrell ...............
Vessels, ﬂoauug stranded, F. M. Barber.
Vessels, storm rig for, A. ¥. Paine.......
Veterinary surgical device, J. F. Van Nes:
Voting booth, O. H. H
Wagon body or rack elevator, S.
Wagon brake. J. McGonegal
Wagons, spring platform for road, C. W. Saladee.
Washing machine, B. R Bril
Washing machine, O.
Watch case backs nud covers and other like
zles. method of and means for ornamenting,

for ornamenting, A. W. Hofmann
Watch case centers and other like a.

menting, A.
Watch case hinge, D.
Wntcﬁ crown pieces, man:

zell,
‘Watch mainspring hol
Watch, stop, A. Iﬁooult,re-Pmuet,
Wes,t,her Strip, R Brennaman..
‘Weather strip, J. E. Jones......
Welding, electric, M. W. Dewey..

..............

Well boring, machine, J. W, Teetzei... ............ 435,693
Wheel. See Car wheel. Ditching wheel. Face
wheel. Fifth wheel. Paddle wheel.
Wheel, K. Dentler
Wheel, R. Stalter................
Whlﬁiet,ree hook. Eller & Jordan.
hip, J. Farrell...........c......

Wick raiser, B. P. Luce.
Winding machine, yarn, J. W. Foster
Wilxiuéllz] skelus of yarn, zephyr, etc., reel for. .
Windmill, E Pnrker .. .o
Windmill, D. C. D. Whitcomb.. .
Windmill'attachment, A. M. Clark... ......... .0 4
Windmill regulator, automatic. J. E. Van Schslck 5
Window bracket, H. Weber B
Window screen. W. H. &

Wire rod mill, T. W. Fitch 4

Wire rod mill, Belgian, T. W. F‘lfch 435,812
Wire rod mlll, contmuous. T. W. Fitch 415,816
Wire splicing tool, . Fisher ...... 415

Wire working tool, C. D avis

Wires. suspender or snpport. foroverhead, C. A.

eeacssccscces

conee

Work stand, J. A. McGlohon..............c.ceuennn.
Woven fabric composed of excelsior, J. A. Adams 435.719
‘Wringer. See Mop wringer.

Yard protector, 8. Poole........cc. ciiiiiiiieeianan.

DESIGNS.

Klower pot, J. G. Whilldin......c..ce.ceeuene .
Glass ware, o rnamentation of, T. G. Hawke!
Radiator, J. J. Fisher.. ..
Rug, etec.. F. H. Bartlett.
Rug, etc., F. A. Haas......
Rug, etc., G. Meguin.....
Rug, etc., G. Urstadt, Jr..
Rug or carpet. G. Urstadt Jr..
Show card or 8tand, K. C. Goetting........... .00 20,124

TRADE MARKS.

Bread raising materials, £. R. Durkee & Co.........
Beer, ale, and porter, ller & Burgweger-............. 1
Beltmg. brass studs for machine, Greene, Tweed

Blow plpes. G[obe Light and Heat Company
Buckboards, Biddle & Smart Co .....
Buttons, Rolffes & CO................
Candles, wax, Eckermann & Will.
Champagne, Scherck & Co
Chocolate bonbons, W. M. Lowney
Corsets, B. Altman .......
Currants, Barff & Co . 18,369
Fermllzum phosphates. Marion Phosphate 1l"om- 18,301
Glue.G Valett ............ . 18,
Hats, men’s, H. Roelofs & C. 18
Hog s,ud beet products, N onh Amerlcan Provisinu

Com P [ X114
Lead, whlte. M. Lubelsky...... 00T 18,3971
Nerve foods or remedies for nervous exhaustlou.

Standard Medicine Company ....... ccceeceeeen. .392
ll;a.per balzs.LUmoudBag audi Pa%% Compﬁ.n 18,388

aper, printing and wrapping, cago Newspaper
L0 ) 4 e 8,376, 18,377
Perfumery, G. Mandelbaum & CO............c....... 18,51

Perfumery. toilet waters, sachet powders, tooth

powders, and smelling salts, Ladd & Coffin...... 18,383
Pianofortes, Decker Bros... ........coev vevvecennnns 8,389
Rubba, gutta-percha. and oth ulcanized gums,

India. G. A. Alden & Co veeen -oeee 18,378
Shirts, overalls, pautaloo g jackets,

Gem Shirt COmMPANY.....cc.cvveeernieneennn .t . 18,378
Silk threads. cords, and stery and drapery

fabrics, Brainerd & Armstrong Company . 18,394
Silks and 8ilk dress goods, broad, Rettger, n

Company.................... . 18,372

Soporific, Eisner & Mendelson

Specific for affections of the throat, ¢
lungs, 8. G. Cumberledge et al .

Starch polxsh Polline Manufacturing Co.

. 18,875
d

. 18,401
18,598

Tobacco, plug and twist chewing aud smoking, B.
ANBB...iiieitiiiie tiniieeeeiiis th seeneses 18,381

Waterproof wearing apparel and blankets, Ex-
cels10r Waterproof Co......coeeeiveennnenaiennnns 18,390
‘Whisky, rye, H. A. Batjer & Co.......coeeveuee vunn 18,355

A printed copy of the specitication 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.

Canadinn Patents may now be obtained by the
inventors for any ot 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. Kor
full instructions address Munn & Co., 361 Broadway,
New York. Other foreign patents may also be obtained.

Wdverfisements.

Inside Page, ench Insertion = = = 75 cents a line.
Back Page. ench insertion - = = $1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. - Advertisements must be
received at publication office as early as Thursday morn-
1ng to appear in next issue.

USE ADAMANT WALL PLASTER

Itis Hard, Dense, and Ad-
hesive. Does not check or crack.
- It is impervious to wind. water,
—rand disease germs. It driesin a
few hours. It can be applied in
*-any kind of weather. It isin gen-
eral use. Licenses granted for the
mixing,using, and selling.

' Address ADAMANT MFG C0

9 E. Genesee St.,
Syracnse, N. Y,

Patent Foot Power Machmery
Complete Outfits,

Wood or Metal workers without steam
power, can successfully compete wnh
the large shops, by using our

LABOR SAVING nchilery,
latest and most improved for practical
shop use, also for Industrial Schools,
Home Training, etc. Catalogue free.

Seneca Falis Mfg, Co.

695 Water Street, Seneca Falls, N. Y.

ALUMINUM BRONZE AND BRASS

as a suitable material for Propellers.— A paper by

Eugene H. Cowles, discussing the various materials that

have been used in the construction of propeller wheels,

and giving the details of government tests made of nu-
merous aluminum bronzes and brasses. Contained in

HCIENTIF‘IC AMERICAN SUPPLEMENT, No. 745, Price

310 cents. To be had at this office and from all news-
ealers.

SEBASTIAN,MAY &G0’

Improved Screw Cutting
Foot & '
Power ;
Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs’ outfits. Lathes on trial.

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

EDISON LAMPS

For Batteries or Dynamos.
15 to 36 Candle Power. 3 to 40 Volts.
We will send free, Catalogue E,

which gives prices and description of
lamps, together with directions

How to Make a Cheap Battery
tooperate them.
EDISON LAMP CO,,
HARRISON, N. J.

Ta.SLAGK BARREL
TiGH L15 A SPECIALT YML_APﬁ' ERY

= JOHN GRtENWOOD &CO0.
ROCHESTER N

ERFECTLY |JNIFORM SQPEED!

No matter how Changeable the Power may be.
Apply for information to

T. M. FOOTE REGULATOR CO.,
217 Franklin Street, Boston, Mass,

© 1890 SCIENTIFIC AMERICAN, INC.

SPYGLASSES,BINOCULAR _AND ASTRONOMICAL

OPER A,MARINE AND>_A FuLL LINE OF -
TOURIST SLASSES: peTO@GRAPHIC

BAROMETERS &|APPARATUS INCLUDING
THERMOMETERs KODAKS & HAWKEYE.

ILLUS'ID'RFA°¥ED
GATALOGUE. L 88 MADISON ST CHICAGO ILL.

POP SAFETY VALVE
WATER RELIEF VALVE
IMPROVED STEAM GAGE
STEAM ENGINE INDICATOR

Single Bell Chime Whintle, and all instruments
used in connection with Steam, Air and Water.
bole Aamts Jor Clark’s Lanen Fire Hose.

CRUSBY STEAM GAGE & VALVE (0. 98 Oilver 8.

Boston, Masa,

KEEP COOL!

Light - Running Ventilating

} FANS.
Adapted for Ventilating and Dry.

ing of every description.

Catalogue free.

GEO. P. CLARK,

b BoxL, Windsor Locks, Conn.

&= Jas, Goldsmith, Agent, 744 B’'way, New York.

OIL WELL SUPPLY CO. Ltd.

91 & 92 WATER STREET,
Plttsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WELLS
for either Gas, Oil, Water, or Mineral

&

Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, ete.
Illustrated catalogue, price
lists and discount sheets
on request.
s, Oil and Gas Wells, drilled
by contract to an depth, from 50
0 3000 feet, 5o manufacture
and furnish eve thing required
to drill and complete game. Port-
able Horse Power and Mounted
Bteam Dri

g Machines for 100 to
#00 £t. Send 6 cents for illustrated
catalogue. Pierce Artesian
and 01l Well Supply Co.,
80 Beaver Street, New York.

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

PROVIDENCE. R. I.

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.

""«-m..

L&ESS
KEUFFNEEW YORKER c

A Levels, Transits, Survevors'
Compnsses, Pocket and Pris- il i
matic Compasses, Hand Lev- gl
els, Angle Mirrors, Planime- |
ters. Pantographs, Engineers’f || i
Slide Rules, Leveling Rods.
4= Poles, Chains, ete.
Catalogue on application.

CONCRETE WAILIS
Ransome’s Method of Rough Finishing,.
County Rights $50 to $500.
RANSOME & SMI'TH COMPANY,
230 Montgomery Street, San Francisco, Cal.

Starrett's Micrometer Caliper Sguare

For Outside
and Inside

. 3 romgm ] 360 cure,
e g e Price, 88,

Steel Rules.
Bevel Protractors, Fay’s Pat-

&

-

ent Spring Dividers, Screw Piteh Gauges,
ete,, ete. Send 2-centatam 'IP for full fist.
L. S. STARRETT, A OL, MASS,

Manufacturer of Fine Tools.

G-RAND PRIZE®E

Paris Exposition, 1889,

Thin Panel Stocls

IN WHITEWO0OD, WALNUT, ETC.,

Manufactured by the original ¢‘ Systéme Bartlett,”’
received the Highest Award aud only **Grand Prize”
given to this industry. The only * S8ystéme ” introduced
into Europe and America that produces a perfectly
sound cut bonard.

HENRY T. BARTLETT,

CABINET WO00ODS | MAHOGANY
and VENEERS, SAW MILLS,

2007 Lewis Stree&vl_\’l;ew York.
e CARY& MOEN CO.
“HESCRIPTION &0

= QRN
=D

EVERYaDs*EtLSPR!NG

W, 29.5T. Ntvh\{l)l:(l\ 1

MACHINERY.
E.&B. HOLM S

EL BUFFALO, N. Y.

ALSO A FULL LINE OF W0OD WORKING MAGBINERY.

BARNES?,

PA’I‘. FOOT POWER MACHINERY.
. I feel 8o highly pleas-
ed with your Veloci-
pede Foot Power with
seat, that 1 wish
2 add my testimony to
its superiority. I did
not expect to like it,
but having used the
Veloc ede Power, I would have nothin,
else. It so greatly lessens the fatigue o
using foot power, in fact, it may be said to
be almost without fatigue, and is a steadier motion. I
only wish I had known of it sooner. Send for catalogue.
W.F.&J. BARNES CO., %9 Ruby St., Rockford, Tll.

sPEclAl MACHINERY and Appliances
executed with perfect workmanship,
Entire confldence and interest gunranteed Draughting,
Pscternmakiugv Planin, ﬁ Turning, Drilling, etec., ete.
GRUNOW, JR., & 206 East 43d St., New York.

Stored Energy

Accu M u lATons for Klectric Lighting and

Street Car Propulsion.

THE ACCUMULATOR COMPANY,
44 Broadway, N. Y. City. 224 Carter 8t., Phila., Pa.
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A Great Repository of Practical and |
Scientific Information.

Oneof the Fullest, Freshest,and Most Valuable Handbooks
ofthe Age. Indispensable to Every Practical Man.

NOW READY.

Price $2.00.
Free of Postage to any Address in the World.

e Trtao-Chomial Receish Bck:

Containing Sfeveral Thousand Recei ts. covering the
Latest, mo st Im portant, and most_Useful Discoveriesin
Chemical Technology, und their Practlcal Application
in the Arts and the Industries. Edited chiefly from the
German of Drs. \inckler, Eisner, Heintze, Mierzinski,
Jscobsen. Koller. and H'eiuzerling, with additions by
William T. Brannt, Graduate of the Royal icultural
College of Eldena, Prussia, and William H. Wahl, Ph.
D.( eid.), Secretai of the Franklin Institute, Phila~

delphia, author of ‘*‘Galvanoplastic Manipulations."
Illustrated by 78 engravings, one volume, over mpﬁ
12mo, elegant bound in scarlet cloth, gﬂt, closely p: nt-
e}l. e% A mg an immense amount and agreat va.rlety
of matter.

Price $2.00, free of postage to any address in the world.
circular of 32 showtng the full Ta.bw Otm-

IFA
tentso, thfl.st
¥ orld 'whowdfm

any one in any partof the
HEN RY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U.S. A.

“This is, beyond all compare, the
greatest American work onrailways
It is a great book and remarkably
handsome besides.”—N. Y. Herald.

THE
AMERICAN
R Allw A‘ lexg&l;’%g Oi&lustrations. 8vo, half

** Send to publishers for full descriptive circular.
CHARLES SCRIBNER’S SONS,
743-745 Broadway, New York.

mesor THE LIBRARY OF
AMERICAN LITERATURE

has been carefully selected by E. C. STEDMAR and
E. M. HurcHINgON from the 400,000 volumes copy-
righted. Only $3.00 per month, less than one cent
per volume per day. Send for sample portraits.’

C. L. WEBSTER & CO., 8 East 14th 8t., N. Y.

PRACTIGAL HANDY-BOOKS

—FOR—

ENGINEERS AND FIREMEN.

By STEPHEN ROPER, Engineer,

Each Work Fully Illustrated.

Written in plain. practical language, devoid of theories
r mathematical formulas.

Hand-Book of the I.ocometive.—One of the most
valuable treatises ever written on the subject, and con-
tains a description of the most improved types of loco-
motives in use. 8

Engineers’ Handy-Book.—The most comprehen-
sive and best lllustrated book ever published in this
country on the Steam Engine—Locomotive, Stationary,
and Marine—and the Steam Engine Indicator.
Price...... DB0G000000. COD0a00A0O0A0EOCOBOA0000 DOTRA0AT £3.50

Instructions and Suggestions for Enfineers
and Firemen.—This little book is made up of a series
of suggestions and instructions, the result of recent
experiments and the best modern pra.cmce in the care
of Steam Engines and Boilers. Price. o0

Use and Abuse of the Steam Boﬂer.—(‘ontain-
ing illustrations and descriptions of all classes of Steam
Boilers in use at the present day. Price $2.00

Catechism of High Pressure Steam Engines.—
It contains a fundof valuable informatio n for engineers.
expressed in plain, simplelanguage. Price.......82 [}

Hand-Book of Modern Steam Fire En
The only book of the kind ever published in t
try, and treats more extensively on Hydraul
%nf other book in the market. Second revisec

rice .

Hand-Book of Land and Marine Engines,—
Containing a description and illustrations of every de-
scription of Land and Marine Engine. Price .

Questions and Answers for Engineers.—Con-
tains all the Questions that an Engineer will be asked
when undergoing an_examination for the purpose of
procuring a license. Price $€3.00

Care and Management of the Steam Boiler.—
Of immense value to owners of Steam Boilers.

5
gines.—
his coun-
ics than
1 edition.

Young Engineer’s Own Book.—Containing anex-
lanation of the Principle and Theories on which the
gt eam Engine as a me Mover is based. With 106
illustranons, 363 pages. 18mo. Price................ $3.00

FOR SALE BY ALL BOOKSELLERS.

Any of the above books will be sent to any part of the
United States or Canada on receipt of list price.

stl‘d money in Registered Letter, P. O. Order, or Postal
[

Send for Descriptive Catalogue mailed free to any address.
EDWARD MEEKS, Publisher,
1012 Walnut Street, Philadelphia, Pa.

TO INVENTORS

AND MANUFACTURERS

59th Grand National Industrial Exposition
—OF THE—

American Institute of the City of New York
Wil Open Oct. Ist and close Nov. 29, 1890.
Intending exhibitors must make early application to
secure proper space and classification. For blanksand

otherinformation address GENERAL SUPERINTENDENT
American lnstitute, 113 West 38th St., New York City.

Gates Cormsh Rolls Pulverizer
° ple, urab]e, Com gact. Dustless,
i and a finished product direct
from the machines.
The best Ore Granulator for leach-
ing and concentration.

MANUFACTURE ALSO
Gates Rock and Ore Breakers
Address for Catalogues
GATE\ TRON WORKS,
50 C So. Clinton St., Chicago.
215 Franklin St., Boston, Mass.
Dey St., New York.

an untried invention? Write, learn
how my 385 years’ successful experi-
ments will benefit

. H. JONES, (%b Church Street, Rockford, Illinois.

INVENTIONS PERFECTED, DETAIL DRAWINGS, PATTERNS,
CASTINGS, MOULDS, MODELS, SPECIAL TOOLS, DIES, 1168,
MOVELTY AND DUPLICATE WORK. CIRCULAR SENT.

HAVE YOU

A. J. WEED & CO., 106 & 108 LIBERTY ST., NEW YORK.

Seientific Jmericaw,
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After being on the Market Five Years

The “ACME?? siill Leads!

izes One, 'l‘wo, Three, and Four Horse Power. Arranged for either NATURAL G.
as ordered. No extra insurance required on neeonnt. of the oilﬂre.
Send for catalogue giving full partic and pri

s % ROCHESTER MAGAINE TOL WORKS, Browrs Ris, ROCHESTER, X, 1.
HARRISON CONVEYOR!

Sizes
or Kerosene Of

Hangiing 612ln, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &0.
Senafor | BORDEN, SELLECK & co.,gu:}.g}f;,., § Chicago, il

ROCK BREAKERS AND ORE CRUSHERS

‘We manufacture and supply at short notice and lowest, Stone and Ore Crushers, con~
taining the mventlon described in Letters Patent issued to i W. Blake, June 15, N
gether with NEW VALUABLE IMPROVEMmBthl' which Letters Patent were granted
May 11th and July mth 1880, to Mr. S. L. Marsden. Al
under t.hese atents.

FARR OUNDRY & MACHINE CO., Manufacturers, ANSONIA, CONN.
LOPELAND & BACON, Agents, NEW YORK and PHILADELPHIA,

THE TEACHING QF SCIENCE.—
Report of the British Assoclation Committee appointed
for the purpose of i m% uiring into and reporting upon the
resent methods of teaching chemistry. Contal
cm\"mmc AMERICAN SUPPLEMENT, NOs. 73
?735. Price ten cents each. To be hadatthis otlice and
fromall newsdealers.

THE EACLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.

8%-Speed, Comfort and Safety,
AGENTS WANTED.
Large lllustrated Catalogue sent Free to any Address.

THE EAGLE BICYCLE MFG. CO,,
STAMFORD, CONN.

MPLETE STEAM PuMP <~
10 SIZES FRO %7To$75

Crushers supplied by us are constructed

SECTIONAL

COVERINGS

FOR
IPES
piLERST)AUN®

ﬂ'ﬂ‘l‘rﬂ CDI.D SUHFACES

UNDER THE WINDING-UP ACT.

In the matter of
THE DOMINION SAFETY BOILER CO.
Montreal, Canada.

Tenders for the purchase of the Patent Rights of the
above Comgany for the Dominion of Canada will be re-
cezved tgy the undersig ned until noon, Monday, Segtem-
ber These patents give the excluswe right for
the mnnufacture and sale of the Field Sterling
Water Tube Boiler and the Sterling Water Tube
Boiler, very extensively used in the United States and
elsewhere. and are the safest and most economical steam
generators in the market.

Patents may be examined and fuller particulars ob-
tained on app 1cat,lon to the undersigned.

HN McD. HAINS, Liquidator.,

43 8¢, Sacrament Street.
Montreal, Aug. 27, 1890.

INSULATED AIR

Smms ps & BrownCo. 457

8242 RAN
CHICAGO,

'\NF;HLH)F
PR|CES AND
ESGR(P

i CircULrT
227 \anDuzeNadifr
aC,lN INNAT 0.

AVEWEL

SOLE MAKERS.

54TH EDITION.—113TH THOUSAND.

ENGINEERS’ POCKET - BOOK

By CHARLES H. HASWELL.

Mechanics’ and Engineers’ Pocket-Book of Tables, Rules, and Formulas pertaining
to Mechanics, Mathematics, and Physics : including Areas, Squares, Cubes, and
Roots, ete.; Logarlthms Hydrauliecs, Hydrodynamics, Steam and the Steam-En-
gine, Naval Architecture, Masonry, Steam-Vessels, Mills, ete.; Limes, Mortars,
Cements, ete.; Orthography of Technical Words and Terms, ete., ete. 12mo,
Pocket-Book Form, pp. 930, $4.00.

**I cannot find words to express my admiration of the skill and industry displayed in producing the same.

To you belongs the honor of having presented to the world & book containing more positive mformatlon than

was ever before published. I could with justice say more.”—Extract from a Letter to the Author from the
Capt. J. ERI1CS80N, the celebrated Engineer.

BY THE SAME AUTHOR.

MENSURATION AND PRACTICAL GEOMETRY. Containing Tables of Weights
and Measures ; Vulgar and Decimal Fractions ; Mensuration of Areas, Lines, Sur-
faces, and Sollds Lengths of Circular Ares; ‘Areas of Segments and Zoues of a
Circle ; Board and Timber Measure, Centres of Gravity, ete., ete. With a Treatise
on the Carpenter’s Slide-Rule and Gaugmg 12mo, Sheep, pp. 324, 90 cents.

Published by HARPER & BROTHERS, New York.

The above works are for sale by all booksellers, or will be sent by HARPER & BROTHERS, postage prepaid, to any
part of the United States, Canada, or Meico, on 7 ft %‘ prwe HARPER'S NEW CATALOGUE, a descriptive
tist of over 300 olumes, sent, postpaid, on receipt of

SAVE MONEY. Betore you buy

BICYCLE or TYPEVIHITER,

Send to A. W. GUMP & CO., DAYTON, OHIO,
NI fo?rices New Bicycles at reduced prices,
) an: qucond-hand ones. BICYCLKS, GUNS

'E-WRITERS taken in EXCHANGE.

TYPEWRITERS.

like establishment in the world. First-
class nd-hand Instruments at half new prices.
Unprejudiced adv ce g ven on all makes,
chines sold on monthly payments. Any Instru-
mentmanufwctured shij ped rivilegetoexa ine.
EXC GING A SPE . Wholesale prices
ealers. Illustra.ted Cetalogues Free.

AND FIRE DEPARTMENT S
J.MORSE & SON 140 CONGRESS ST.BOSTON.

Taaor Musx, 188 e Stro ongest, Ch Cheapest,
-~ 9. |and 'astening_ for
Leat,her aud Rubber Belt-
p |ing. Beware of poor im-
E | itations. Nm genwme
without this ade Mark
and PICTURE on the
package.

Greene, Tweed & Co.
83 Chambers St.,

TER ys New York, Burawran oo T, 1858 NEW YORK.
UARTERS 144 La Salle St., Chicag
HEA:DO. ! Get “New York City in your Vest Pocket®
An Inventor A Guide-Directory of Notable Fes.tures 76 pages and

a Map (neatly bound in cloth), 25 Cen nts Address,
OTTO SCHUMM, 8 Dana St., Crescent Beach, Mass.

llew VINEYARD.

NENR. BICYGLES

,— cowhorn bars, spade handles,
mkpatrlck saddle; Warranted one year.
50-in. worth $55, for $32 ' 44-in. worth $40, for $22

48-in. worth $50, for $27 | 42-in. worth 835, for $20
nt spokes $l extra. Easy payments. Agts.wanted
HAZARD

Who has a bright-thought to be worked
out can Vget mechanical help by writing
to us. e send a primer first.

THE JONES BROTHERS ELECTRIC Co.CIN*rY, O

REAT FALLS, MONTANA,

City of wonderful
resources, immense water power, gold, silver,
copper, lead, lumber, coal, iron, cattle, horses.

OATA. FREE.

46-in, worth $45, for $25 | 38-in. worth $30, for $17
Tan,
RO!

wool, and agriculture. Phenomeénal_growth. 'For f & CO. 16 G Street, Peoria, IlL
;i‘urtxculars, address. SECRETAR BOARD OF
ADE, Great Falls, Montana. NESS & H!AD NOISES CURED by
Peck’s INVISIBLE T UBULAR EAR
HAT Uncle 8am and Aunt Columbia think, etc., of cu SIIIIIIIS ‘Whispers heard, Com-

and SEATTLE. Send 8 P to

fortable. SBuccesstul he © all Remedies FAIL. 1ils. book&
Eshelman, Liewellyn&Co.,Seattle, W, e. Buccessrul whero a1t

WasHiNaToN oS e St Kol T bk
ICE and REFRIGERATING MACHINES

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

PORTER
AUTOMATIC ENGINE
(CENTER CRANK)
CNOMY PERFECT REGULATION OF 5
ABSENCE OF ALL PARTS
g4 REQUIRING FREQ TATTENT

PORTER MFG.CO. LimiTED.
UILDER —~SYRACUSE N.Y.
? aUso S OF AUTOMATIC AND PLAIN SLIDE £ VALVE ENGINES
\CNSTRUGTORS TANKS,STAND P Eg BHLER: AND STONE CRUSHERS
SPECIFICA‘HON? SOLICITED ESTIMATES GIVEN.

PEED

IDE AUTOMATIC ENGINES. TRACTION AND PORTABLE ENGINES,

RRoAD LILEBERS,
'}*UR ACE. ERS OF EVERY DES(‘RIP’I‘ION.

WEITM 5 ERTPATENT OIL,
DRY & MACHINE DEPARTMENT. Harrisburg, Pa. U. S. A,

Manufactured by FO
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PROPOSALS.

Propnsale for Lock Construction.—ENGINEER
OFFICE, U, 8. ARMY, Nashvile, Tennessee, AuFust.

18, 1890.—Sealed propoaa]s, in_triplicate, will be receive
at this office until 3 P. M., Tuesday, September 23, )
for part construction and completion of Iock No. 1,
Cumberland River. near Nashville, Tennessee. Bidders
are invited to be present at opening of the bids. 'I'he
United States reserves the right to reject any and all
proposals. The attention of bidders is invited to the
Acts of (‘onzress. a&pmved February 26, 1885, and Feb-
ary 23, 7, page 332, and vol. 24, page 414,
Statutes at Large Specifications and blank forms for
proposals will be furnished on application at this office.

J . BARLOW, Lieut.-Col. of Engineers.

PROPOSALS FOR IRON BRIDGE

Sealed proposals for the building of an Iron Bridge
over the Mullica River on the road from New Gretna,
Burlington Co.,to Chestnut Neck, Atlantic Co., N. J,,
will be received by the joint committee of the Boards of
Chosen Freeholders said counties. All bids to be
submitted on or before September 15, 1890. For specifica-

to- | tions apply to CHARLES W. MATI11S, Cha@muﬁ, i

New Gretna, Burlington Co.

NOW READY.

xperimental Science,

=A -/‘{/"/. /II'.X’W'
BY GEO. M. HOPKINS.

740 Pages. 680 lllustrations.

[ —

PRICE, by mail, postpaid,

« $4.00

SEND for FREE ILLUSTRATED CIRCULAR and
Table of Contents.

MUNN & CO., Publishers,
Ottice of The Srientific Dmericay,

361 Broadway, New York.

Al Ages Enjoy this Parlnr Game.

Intensely Amusing
and Perfectly Harmless,
The only arrow made without
a point that will stick to glass
oran smooth surface. Will not

urniture or hurt any one.

Pat in France, Eng-

land, Germany,
U.S.and

Canada.

6

Post=paid,
Nickel, $1.
Bronze,?5¢c.

RUBBER TIPPED ARROW CO.,

ees and Manufacturers, Boston, Mass., U.S

PATTERNS FOR SALE

Entire contents of Pattern House of Foundry and
Machine Shop, of capacity of 100 men, patterns he(ilr]\g
brass, iron, and wood, and aving cost upwards of $12,

Conmst ing in part of a line of builders’ hardware, win=
hts, chimney caps, stable furniture. hitching
posts, bulconies, fire escapes, stairs, brackets, fences,
coal i:ole covers,hsewer and water works, lamp posts,
opera and school houre chairs and fixtures. work bench-
es, vases, bouquet holders, cemetery and park work,
fountains, lathes, planers, gearing, hangers, boxes, coup-
lings, ﬂau%es. washers, boiler fixtures, grates, balance

and wheelbarrow wheels, sled shoes, ladles. pins and
plates for flasks, as well as a large assortment of other
patterns. Full examination solicited.

Price nominal, a8 compared with their cost and worth.
This presents an opportunity for the purchase of a
stock of patternsseldom presented. Address

8. C. Forsaith Machine Co., Manchester, N. H.

FOR SALE CHEAP

One No. 10 Sturtevant Exhaust Blower, with 13
inch pulley, 11 inch face, 24 inch side opening—left hand.
In use but a short time. Addres:

THE GREENWAY BREWING CO., Syracuse, N. Y.

cientific A merican

The §eientic
PUBLICATIONS FOR 1890.

The prices of the d|ﬂ’erent publlcauons in the United
8tates, Canada, and Mexico are as follows .

RATES BY MAIL.
The Scientific American (weekly one year .
The Scientific American Supplement lweekly), one
yeal 5

$3.00

The Scientific Amerlcan, Spamsh Edmon (monthly)
one year, .

The_ Scientific Amencan Archltects and Bmlders

dition (monthly). one vear. . 250
COMBINED RA'I‘ES.
The Scientific American and Supplement, . . .00

The Scientific American and Architects and Bulld-
ers Kdition, . .

The Scientific Amerlcan, Supplement a,nd Arcm-
tects and Builders Edition. . 00
Proportionate Rates for S'Lx Months
This includes postage, which we pay. Remit by postal
oOr express money order, or drg.ft to order ot
MUNN & CO., 361 Broadway, New Yerk.

. .
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Scientific dmerican,

Wovertisements.

Inside Page, each insertion = - = 75 cents a line.
Bpck -Page. ench insertion - - . $1.00a line.

The above are charges per agate line--about eight
words per line.. This notice shows the width of the line,
and is»set in agate type. Engravings may head adver-
tisements at the same rate per agate line. by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue

* ONE STAR BACK SAW WILL DO AS MUCE
WORK AS FIV3 OF ANY 9THER KIND.—N. B.

ictor Bicycles!

tioa, and for anything you
could use a bicycle for.

VICTORS ARE BEST!
Send for catalogue.

(Overman Wheel Co., Makers,

Chicopee Falls, Vass.

Mechanical Toys, Games, etc.
Emngine was Set Up and Started by our Printed Directions.
NEW HAVEN, CONN., July 30, 1890.
Charter Gas Engine Co.. Sterling, Til, » oy S
GENTLEMEN :—We have now used your Gasoline En-
gine for two months and is giving good satisfaction.
Requires no attention atter it is started, which generally
takes four to five minutes. A large number of persons
have geen it; some pronounce it.a wonder, and others,
who are familiar with gas engines, as the finest they
ever saw. We would cheerfully recommend the *“ Char-
ter’ to all persons in need of power, especially to those
where work is of an intermittent character, as the ex-
pense ceases whenever the engine is not running. En-
gine was set up and started by your printed directions.
Yours truly, THOMPSON & BALL.
For circulars, etc.,address CHARTER GAS ENGINE Co.
P. O. Box 148, Sterling, Ill.

NDg HOPEST |-
30 coRT guseehsconing

SR e
k <> 5t
5 <&y AR
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MANUFACTGRIES IN UNITED STATES,SCOTLAND FRANCE GERMANY & AUSTRIA,
Awarded the Grand Prize at late Paris Exposition,

PRATT INSTITUTE,

BROOKLYN, N. Y.

Day ciasses will begin work September17,and evening
classes September 26, in the Departments of Art. Do-
mestic Science, Commerce and Music. Alsoin the
TECHNICAL HIGH SCHOOL DEPARTMENT.
—A three years’ course for both sexes; combining draw-
ing and manual work with the usual studiesof a high
school or academy. -Entrance examinations will be
held September 17 and 18.

DEPARTMENT OF MECHANIC ARTS AND
BUILDING TRADES.—Cuarpentry, turning, black-
smithing,-machine-shop work, bricklaying, plastering,
plumbing, stone carving and cutting, house and fresco
painting, geometry, chemistry, electrical construction,
applied mechanics, machine design, metallurgy of iron
and steel, steam.

For further information, or for application blanks, ap-
ply at the General Office of the Institute, Ryerson St.

F. B. PRATT, Secretary. |

NEW KODAKS

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

Seven New
Styles and
Sizes
ALL LOADED WITH
Transparent .
Films.
or sale by all Photo. Stock Dealers.
THE EASTMAN COMPANY,

Send for Catalogue. ROCHESTER, N. Y.

IDEAL MUSICAL BOX

lsthe Lateat Invention in Swiss Musical Boxes
1t is the Sweetest and Most Perfect Instrument
for the Parlor. Any numnber of tunes can be ob-
tained for it. The Largest stock of Musical Boxes in
America. Send 4 cent stamp for Illustrated Catalogue.

JACOT &, SON’ 800 BROADWAY,

NEW YORK.

JENKINS STANDARD PACKING !

KINS BROS,, 71 John St.,, N. Y.; 105 Milk St.,
Boston.; 21 North 5th St., Phila.; 54 Dearborn St., Chicago

87 MAIDEN LANE,
NEW YORK

MESSRS. MUNN & CO., in connection wi h the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
for inventors.

In this line of business they have had forty-one years’
2xperience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications,and the

rosecution of Applications for Patents in the United

tates, Canada.and Foreign Countries. Messrs. Munn &
Co. also attend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues, Assignments, and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reascrable terms. .

A pumvhlet sent free of charee, on application, eon-
taining ful* information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues Infringements, As-
signments, Rejected Cases.
tents, etc.

We also send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
patentsin all the principal countries of the world.
m & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 632 and 64 F_Street, Pa-

oific Building, near 7th Street, Washington, D, C.

Hints on the Sale of Pa-

THE GUTTA PERCHA & RUBBER MFG. CO.

The Largest Manufacturers of Mechanical Rubber Goods in the World.
Established 1888.

Packing, Belting, Hose, Mats, Matting, etc.

Para Building, 35 Warren St., New York.

San Francisco. Portland, Oregon, Boston, Muass.

Chicago.
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SYRACUSE MALLEABLE [RONWORKS

W B BURNS PROPTH

THE PHONOGRAPH.—A DETAILED
description of the new anda improved form of the pho-
nograph just brought out by Edison. With 8 engrav-
ings. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 632. Price 10 cents. To be bad at this
office and from all newsdealers.

of Engraving, El

THEAMERIGAN BELL TELEPRONE 0.

95 MILK ST., BOSTON, MASS.

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

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

The HARTFORD SA!

THE BEST $100 BICYCLE MADE.

Can be adjusted to fit any person, from a boy
of 12 to a full-grown man.

Catalogue Free.

HARTFORD CYCLE CO., Hartford, Conn.
THE ONLY PRACTICAL

L@W@Ru@zﬁﬁﬁ

YPEWRIT

Catalogue free. Address Typewriter Department,
POPE MFG. C0., Boston, New York, Chicago.

MACHINISTS’

FINE TOOLS.

STANDARD TOOL CO., ATHOL, MASS,

Send for Catalogue and Price List.

N SN A
h\:{T*S\\‘QkTAchub
o ISATTAURKES, -

7,

28 L INGANE

- [ %
COPPER TUBES,
THRELTBRASS BRASSWIRL

WORKING MIODELS %oy “metii

or wood, made to order by MASON & RAUCH, successors
to J. F. Werner, 47 & 40 Centre Street. New York.

$85 | ovell Diamond Sare,, $85

Diamond Frame, Steel Drop Forgings, Steel Tubing, Adjustable Ball Bearings to all Run-
ning Parts, including Pedals. Suspension Saddle. Finest material

) money can buy. Kinished in enamel and nickel.

-Strictly high grade in every particular.  No better machine made at any price.

7 BICYCLE CATALOGUE FREE.
JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS.

BEST IN THE WORLD.
A.CUTLER & SON,
. BUFFALO,N.Y.,U.S.A.

N ATITONN AL FILTER.

SPECIAL SIZE HOUSE FILTER.
16 INCH DIAMETER. PRICE $95.00.

BRIGHT SPARKLING WATER

LARCE SIZE FOR MILLS AND WATER WORKS.
NATIONAL WATER PURIFYING CO,

Address for Pamphlet. 143 Broadway or 86 Liberty St., New York.

FESTABLISHED HALF A CENTURY, STEAM ENGINES

AR ' Upright and Horizontal,

FlRE &BURGLAR

Portable and Semi-Portable.

iy

|

e
Valiorar SYSTEM)
I"“\nm e
.,..mum ‘

Py
Chim'}

8 to 16 Horse Power.
Illustrated Pamphlet Free. Address

AMES LEFFEL & Co.
SPRINGFIELD, OI{10,
or 110 Liberty 8t.. New York

THE STEAM ENGINE: ITS PRINCI-
ples, its development. its future and perfection.—A pa-
pe? by E. N. Dickerson, givirg an outline of the history
of the steam engine, and discussing the principles upon
whieh it operates und which limit its capucity. With 2
figures. Contained jn SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 686. ice 10 cents. To be had at this
office and {rom a'l newsdealers.

ANY ED

HvE Mo ENITMPBOVEMENTg
uNDIN

THAT WILL WELL REPAY AN

INVESTIGATION

By THOSE 30 t0 SECURe

THE BEST SAFE
MARVIN SAFE CO.

NEW YORK, PHILADELPHIA,
LONDON. ENGLAND.

LTl AND FINE GRAY IRON ALSO STEEL
EABLE7 CASTINGS FROM SPECIAL

- — RNS

~ <./ FINE TINNING pATTERES

MA DEVLIN % C0.{ chingg | APANY NG
~T~H0 SLEmGH AVE &AMEF:i‘(T‘A‘NH':\?rPH\LA" e‘,N"_ ) 1

THE NEW NON-CONDUCTING MATERIAL

is a Flexible Felt Made of Pure Ashestos, in a
finely divided fibrous state, indestructible by heat and

I l R E I E L I B unexcelled as a Non-Conductor, U. 8. Navy tests show

it to be superior to Hair Felt in Non-Conducting qualities. Made into sectional form
for pipes and into sheets and rolis for large surfaces. Send for Samfxles.
Asbestos Boiler Coverings, Steam Packings, Asbestos Cloth, Asbestos
Building Paper, etc.

THE CHALMERS-SPENCE CO., 59 and 61 Liberty St., New York.
BRANCHES—Philadelphia, Chicago, Pittsburgh, Boston,

ERFORATED ALS+MINING SCREENS,
CoaL~+ORE SEPARATORS, REVOLVING %0 SHAKING SCREENS.
& JIGS & STAMP BATTERIES & uvac s MILLING « MINING MACHINERY:+ e

“_* HARRINGTON & KING PERFORATING @ CHICAGO.

NEW YORK OFFICE, 284 PEARL STREET,

© 1890 SCIENTIFIC AMERICAN, INC.

N ELEVATORS.

PASSENGER A FREIGHT
> 2020 LS Graves & Son RocHesTER NY.
NEW YORK,BOSTON, ST.LOUIS . CETROIT

OR SA LE.—Three Valuable Patents and many
formulas pertaining to Klastic and Electrical com-
ounds and Special Rubber Paints and Varnishes. Same
ave realized us $10 a year for the past eight years.
Address J. A. TITZEL, Glenshaw, Allegheny Co., Pa.

HORTHAND ety
O G S N AFF ER, Osmeds, X. ¥

THOMAS ALVA EDISON.—A BIO-
graphical sketch of the great inventor, with full-page

rait from a recent pnotograph. Contained in SC1EN-
I1FIC AMERICAN SUPPLEMENT, NO. 746. Price 10 cents
To be had at this office and from all newsdealers.

OTTO GAS ENGINES

33,000 SOLD. A
Engines and Pumps Combined.

For COAL GAS
or GASOLINE,

SCHLEICHER, SCHUMM & CO.

PHILADELPHIA,
CHICAGO, NEW YORK.
TIEBE

Scientific Qmerican
The Most P:psn':: :::li:;:l:’a;:: ?; the World.

Only $3.00 a Yeay, including ’ostnge. Weekl
" 32 Nl;mber; ::., Year. & v

This widely circulated and splendidly illustrated
paper Is pubiished weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New [nventions. Novelties in Mechanics, Manufactures,
Chemistry,Electricity, Te egraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural Mistory, etc.
Complete List of Patents each week.

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

Clubn.—Special rates for severatnames, and to Post
Masters. Write for particulars.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely fealed, 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
DMTIIIT & CO.,
361 Broadway, New York.

TE X

Scientific American Supplement.

This is a separate and distinct publication from
TH« 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.
THE SCIKNTIFIC AMERICAN SUPPLEMENT 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, Archsology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Eugi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Tecunology, Maaufacturing lndustries, Sanitary En-
gineering, Agriculture, Herticulture, Domestic Fcono-
my, Biography, Medicine, etc. A vast amonnt of fresh
and valuable information obtainable in no other pub-
lication.

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

Price for the SUPPLEMENT 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. Singie copies 10 cents. Address
and remit by postal order, express money order, or check,

MUNN & Co., 361 Broadway, No Yo
Pablishers SCIENTIF10 AMERICAN.

Building_Edition.

‘IHE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS' EDITION is jssued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two bundred ordinary book pages; forming a
large and splendid Magazine of Architecture, rich-
ly adorned with elegant plates in colors. and with other
fine engravings; illustrating the most interesting ex=
amples of modern Architectural Construction and
allied subjects.

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

The elegance and cheapness of this wmagnificent work
bave won for it the Largest Circulation of any
Architectural publication in the world. Sold by all
newsdealers. $2.50 ayear. Reuwit to

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

PRINTING INKS,

HE ‘‘Scientific American” ie printed with CHAS,
ENEU JOHNSON & CO.'S INK, Tenth and Lom-
bard 8ts., Phila..and 47 Rose 8t., opp, Duane St,, N, ¥,






