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RELATIONS OF FOREIGN TRADE TO THE METRIC
SYSTEM.

Several British consuls have recently warned their
countrymen they were losing counsiderable trade in
foreign countries owing to their persistent use of Eng-
lish weights and measures in their circulars and price
lists, which were perfectly unintelligible to most of the
foreign dealers, whereas their French, German, and
other competitors used the metric system, which was
familiar to everybody, and naturally attracted custom.

The consuls have declared that the British manu-
facturers are siply playing into the hands of their
rivals by persisting in the use of figures which to
wany foreign merchants are so wnany hieroglyphics.

These warnings apply equally well to the exporters
of the United States, and for their further guidance
we here subjoin an alphabetically arranged list of the
principal foreign countries in which the metric system
is now used : .

Algeria, Argentine Confederation, Austria-Hungary
(Bohemia), Belgium, Brazil, Canary Islands, Chile,
Colombia, Caba, Denmark, Ecuador, Egypt, France
and colonies, Germany and colonies, Greece, Guate-
mala, Honduras, Iceland, Italy, Malaga, Manila, Mexi-
co, Mozambique, Netherlands, Norway. Paraguay,
Peru, Portugal, Russia, Turkey, Spain and colonies,
Sweden, Switzerland, Venezuela.

The use of the metric or decimal system was author-
ized by our laws many years ago, but the use has not
yet. been made comnpulsory, hence the majority of peo-
ple cling to the old system and dislike to change,
although the metric is more simple and easily under-
stood. Oor coins and monetary calculations are based
on the decimal or metric system. Ten mills make one
cent, ten cents mmake one dime, ten dimes make one
dollar, ten dollars make one eagle. This is plain and
simple, everybody is familiar with it, and probably
pnothing could induce our people to go back to the old
style of pounds, shillings, and pence, which formerly
prevailed in this country, and is still current-in Eng-
land. The extension of the decimal or metric system
to our weights and measures is urgently needed and
can be readily effected. Ten millimeters make one
centiwneter, ten centimneters make one decimeter, ten
decinieters make one meter, and 8o on. This is far
easier aud simpler than to reckon measures as we now
do, three barleycorns make one inch, twelve inches
make one foot, three feet make one yard, five and a
half yards make one rod, forty rods make one fur-
long. eight furlongs make one mile, and so on.

The metric system is so much more convenient,

-+ 34 | saves 80 wuch time, and has now become so generally
27 | adopted throughout the world, that the United States
a7 | ought no longer refuse to fall into line.

A very little

pressure would suffice to bring about the change. It

9 1| would do the bueiness, probably, if Congress were

simply to pass a law requiring that estimates, contracts
and bills, specifying weights or wmeasures, when not
made out metrically, must bear a revenue stamp of one
dime. Rather than pay a smali tax, everybody would
at once use the decimal system, and the change would
be as smooth as the system itself.

-—4+0

LARGE CASTING AND LARGE FORGING.

The largest casting ever made in the United States
was poured on the 13th of October, at the Bethlehem
Iron Company’s Works, Bethlehem, Penn.

The Hon. Secretary of the Navy, Benjamin F. Tracy,
accompanied by Connmodore Wm. M. Folger, U.8 N.,
Chief of tbe Bureaun of Ordnance, arrived in the city
the evening of the 12th, and during the forenoon of
the 13th, surrounded by the officials of the works, as
well as the two naval lieutenants who look out for the
governwent’s interests at this place, they proceeded to
the forge building. The scene was a busy one; the
hom and shriek and roar of machinery re-echoing
through the works. Locomotives darted back and
forth, drawing trucks which carried huge ladles of
white-hot, molten metal. The compabpy assembled on
the platform of the open-hearth furnacesto witness
the pouring.

The mould had been prepared by digging a large pit
and lining it with an iron bottom, to support the great
weight of the casting. The patterns had been placed
and well packed with moulding sand, and, when they
had been withdrawn, the mould was braced in every
conceivable direction by tie rods and braces. The top
of the mould came just even with the floor of the
building, and was thoroughly packed in with dirt, and
all leveled off. Along this dirt floor were various
troughs of iron, lined with composition.

At each end of the mould stood an immense ladle,
containing over forty tonsof molten metal. Toone side
was the railroad track. on which, by the aid of five
locomnotives, were drawn the twelve trucks, each truck
carrying a ladle containing about nine tons of molten
inetal. When these twelve ladles were in place, in front
of each could be seen a trough leading to the mould.
On signal from Mr. John Fritz, the general manager.
the two large forty-ton ladles were started, by side
tapping, and two large streams of molten metal

and poured their tribute into their troughs, and thence
into the mould.

The fourteen streams of bright metal, the glowing
tops of the ladles, and the showers on showers of
sparks made a brilliant sight in the gloomy foundry.
Not an accident ocourred, not a noment’s delay marred
the proceeding, so well planned was the undertaking,
so carefully had each item been looked after.

The finished casting will weigh about 880,000 1b., or
about one hundred and fifty tons. Of course much
more metal than this was poured to allow for sinking
heads, troughs, and overflows. This is the largest
casting ever made in the United States and probably
the largest in the world. It is to be a part of a machine
which will be used in the manufacture of war material
for the United States. The casting will be left in its
mould fora couple of weeks or until it is perfectly
cooled.

The second event of great importance witnessed by
the Hon. Becretary was the forging of a tube for a
thirteen inch gun.

The compressed steel ingot had been bored to an
internal diameter of about ten inches, its external
diameter being about fifty inches. This ingot had
been placed in the gas heating furnace and when taken
out it was of a good welding heat. A mandrel had
been placed through it and each end of the mandrel
was supported by a chain hanging from a hydraulic
traveling crane. These cranes, moving foward, soon
brought the ingot under the large No. 1 Whitworth
forging press. The ram of the press descended slowly,
but with the force of many tons of hydraulic pressar®
and the hot steel of the ingot gave way and was
pressed down. The rawn lifted and the ingot was
turned or rotated slightly. The pressure was again
applied, and so, stroke after stroke, the steel was
kneaded, and the ingot was gradually worked down to
a long tube. This tube in the rough, when it left the
press, was about twenty-six inches in external diameter
and eleven inches in internal diameter, thus leaving
walls about seven and a half inches in thickness. It
is about forty-two feet long.

The ingot from which this tube was made was cast
in the Whitworth fluid compression mould, which aids
in producing a homogeneous steel, free from blow
holes, pits, cracks, and seams.

This tube will be rough-machined and then annealed
and oil-tempered several times. Then test bars will
be taken from it to see if it has the proper physical
qualities, and chemical analyses made of specimens to
determine the amount of carbon, silicon, sulphur,
phosphorus, and manganese it contains. After pass-
ing the tests made by the government inspectors, it
will be sent to the gun factory at Washington, D. C.,
where, with a suitable jacket, hoops, breech plug, and
mechanism, it will be assembled, forming the largest
modern high-powered breech-loading built-up gun
that this country has produced. The assembling of
guns at the Washington gun factory was fully de-
scribed in the-SCIENTIFIC AMERICAN for February 28,
1891.
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The New Cunarders.

The new trans-Atlantic steamers which are to be bailt
for the Cunard line are naturally attacting considera-
ble interest in shipping circles. It is reported that the
Fairfield Company’s yard is already being cleared for
the work on one of them, and that materials used in
the early stages of counstruction are already prepared;
though the construction of the vessels will be pushed
with all possible speed, they will not be ready for ser-
vice before the summer of 1893. It is reported that
the ships are not absolutely guaranteed to be five-day
boats, but 21 knote an hour in the open sea is guaran-
teed by the builders, and if pushed hard it is probable
that they will nake a much better record. It isstated
that the Fairfield Company, who are to build these
boats, offered to give the Cunard Company vessels
capable of an average of 221¢ knots per hour, but as
considerable space for the accommodation of first-cluss
passengers would have to be sacrificed in order to ob-
tain this speed, the Cunard Company decided to be
satistied with a little less epeed and a better-paying
boat. Provisions have been made in the design for
the accommodation of 600 first-cluss passengers, nearly
a third more than the Teutonic or Majestic.

W WO -

White Cement,

White cement of the same character as Portland
cement is made by grinding together three parts of
chalk and one of kaolin, burning at a red heat and
grinding again. The cement made by this process
hitherto has shown a tensile strength only about one-
half as great as that of good Portland cement, but it
has the hydraulic quality and other characteristics of
Portland cement, and it is to be hoped that the manu-
facture may be so imnproved as to increase the tensile
strength to the point required for making artificial
stone. If a white cement can be found for a matrix it
will be easy to obtain aggregates of light color by
utilizing white sand, marble dust, white tale, and so

roared toward the mouth of the mould. A mowent |on, suitable for inaking a concrete which could be used
later, and each of the twelve truck ladles tilted forward ' in place of marble,
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Hew Tollet Soaps are Made in Germany.

Owing to the different conditions of the oil market
in Earope as compared to America, the raw materials
for the soaps made there are somewhat differently
regarded in Germany than here. Cocoanut oil and
palmkernel oil largely predominate there, while wool
fat, linseed oil, horse fat, and recovered greases are
given special attention in connection with the many
problems which congront the Gerinan manufacturer in
regard to the proper procedure in the many soape
which he makes on a small scala. For it must be
understood that there the number of even compara-
tively large factories is exceedingly small when com-
pared to that of the very small factories that make
their boiled soaps in batches of 8,000 to 4,000 b, or less,
in a kettle heated by an open fire, and with hardly as
much as an indistinct recollection of having heard
that in some parts of the world soap is crutched by
machinery. Besides the difference in the raw materi-
als used mostly, and the small scale on which tbe
German manufacturer generally operates, there is also
the difference in climate as well as of usage and popu-
lar taste, which calls for one kind of soap in one coun-
try and for other kinde elsewhere; so, for instance,
boiled-down soaps are used to a much greater extent
in Europe than they are here, and again, as owing to
their moist clinate soaps dry less rapidly than they do
here, such kinds are greatly made as would prove
almost insoluble in our climate after storing for some
time. Then, too, soft soaps are made in Germany in

credible quantities.

Bat, to come to our subject of toilet soaps. It will
be seen from the following description by Dr. Bering,
a German soap manufacturer, that in the matter of
toilet soaps the difference between the countries is less
wmarked, only that they make a much larger propor-
tion of their toilet soaps by the cold process. In a
detailed description of the process, Dr. Bering writes
the following, from which sowe of our readers can per-
haps gain a useful wrinkle or two:

The soaps turned out by our perfamers are made
either directly or indirectly by remelting or by mill-
ing. In the two last named proceeses soda soaps are
used which must be free from odor and perfectly nea-
tral, must be easily melted on heating, and—in spite
of greater solubility—must yield a more abundant and
solid lather than the boiled soaps. [We presume the
author meant to say ‘‘the ordinary boiled soaps,”
since the remelted and the milled soaps are most gene-
rally boiled soaps.—Ed. 4. 8. J.]

Io the first named process the fats are melted at
the lowest possible temmperature, not above 65° R.,
and one-half of the Iye to be used, at sp. gr. 1-88, is
run in while stirring steadily ; after one-half to one
hour, according as the mass shows a.tendency to be-
come solid, the remaining lye is added, and when the
mass appears to be perfectly homogeneous throughout,
the color and perfume are stirred in. Now the soap is
run into rather strong wooden frames which are cov-
ered inside with linen cloths of a close texture, and
sufficiently large that the entire block of soap can be
covered with them. The square forms consist of side
pieces about 13 to 2 feet long and 1 inch thick, and
a bottom of the same thickness. The side pieces are
provided with pegs that fit exactly into corresponding
holes in the bottom and walls, so that they can be
easily put up or taken apart. Iron braces resting in
notches on the side pieces give the frames the neces-
sary strength to hold the batch of soap of say 1 cwt.
After framing the soap, the whole is covered with thick
cloths in order to keep in the heat which develops.
As soon as the soap has become solid the cloths are
removed, the soap is allowed to get cold, the side pieces
are then taken off and the linen cloth is removed off.
The soap is now ready for cutting and pressing, care
being taken to warm the bars previously'if they have
become too hard, in order to avoid cracking. After
pressing the cakes are trimmed in order to remove
any unevennese on the edges.

The fats used are lard, tallow, cocoanut oil, palm
oil, and less frequently almound oil. The lard and tal-
low must be previously purified, and especially the
latter has to be freed of its disagreeable odor. In
running the melted grease into the kettle it is passed
through a cloth. The manper of adding the color
depends on the nature of the latter, heavy, earthy, or
metallic colors, such as umber or vermilion, being
added only when the soap has acquired a thick con-
sistency, while disgolved colors may be added while the
soap is still thin. Very few colors only can be added
before all the lye has been run in and saponification
has begun. Aniline colore almost disappear at first
under the action of the alkali, but return after cooling.

Marbling of the soap is done by stirring up the
required color in melted cocoanut oil, ranuning it into
& fannel closed at the lower end by a finger, and letting
the contents run over the soap as it is run in layers
into the frame. When the frame is full a stick is
drawn in fancy figures through the soap to distribute
the color.

Practice is the best teacher, not only in the use of
different fats, whether cocoanut oil alone, or with tal-
low or lard, or with both, is to be employed, but aleo

in deciding whether soda lye alone shall be used or
potash lye added to it. Those who work intelligently
will soon find which will bring them to the result they
desire.

The second process, remelting, which is largely
practiced In England, consists iu finely chipping the
tallow soap procured from the soap maker, welting it
over a very slow fire while steadily stirring, adding the
perfume, mixing well, and framing. If a soap sinells
too strongly of tallow it nay be purified by melting it
over a very slow fire or in a water bath, together with
one-third its weight of water, preferably rose water,
and adding a small quantity of salt to separate the
soap again ; run it through a sieve, as close as possible,
and let cool. Repeat if necessary.

In the matter of soap, of course, cheap goods are
always wanted and the demand was supplied by incor-
porating more and 1nore water in the soap. Cocoanut
oil soap is especially adapted for this purpose, not
only taking up considerable water itself, but commu-
nicating the sawe property to other fats. Suach soaps,
bowever, by the evaporation of the water, soon lose
their shape and appearance.—Amer. Soap Jour.

Horticulture Industries.

Census Bulletin, No. 109, contains a preliminary re-
port, prepared by Mr. J. H. Hale, special agent, under
the direction of Mr. Mortimer Whitehead, special agent
in charge of horticulture, upon the nursery jndustry
of the United States, which has for the first time been
mdde a subject of eensus investigation. The material
from which thesestatietics are compiled was obtained
direct from the nurserymen, upon schedules specially
prepared for that purpose, and by personal visits of
special agents to nursery establishments in all parts
of the country. These figures are subject to revision
before publication in the final report.

From the tabulations in this bulletin it appears that
there are in the United States 4,510 nurseries, valued
at $41,978,835.80 and occupying 172,808 acres of land,
with an invested capital of $52,425,669.51 and giving
employment to 45,657 men, 2,279 women, and 14,200
animals, using in the propagation and cultivation of
trees and plante $990,606.04 worth of implements. Of
the acreage in nurseries, 95,025°42 were found to be used
in growing trees, plants, shrubs, and vines of all ages ;
and the figures based upon the best estimate of the
nurserymen make the grand total of plants and trees
8,886.855,778, of which 518,016,612 are fruit trees, 685,-
603,806 grapevines and swall fruits, and the balance
nuat, deciduous, and evergreen trees, hardy shrube,
and roses. The largest acreage s devoted to the pro-
duction of apple trees, viz., 20,282:75 acres, number-
ing 240,570,668 young trees, giving an average of 11,890
per acre, while the plum, pear, and peach have, re-
spectively, 7,826'5. 6,854-25 and 8,857 acres, producing
88,494,367, 77,223,402, and 49,887,884 young trees, or an
average of 11,807, 11,266, and 14,861 trees to the acre.

Horticulture has been making wondrous strides in
this country during the last quarter of a century.

While most of the first trees and plants were of ne-
cessity brought from the mother country by the early
settlers, their production from seeds and by budding,
grafting, and layering was begun here early in the
seventeenth century, as shown by many of the early
colonial records.

Food before Sleep.

Many persons, though not actually sick, keep below
par in strength and general tone, and I aw of the
opinion that fasting during the long interval between
supper and breakfast, and especially the complete
emptiness of the stomach during sleep, adds greatly to
the amount of emaciation, sleeplessness, and general
weakness we #0 often meet.

Physiology teaches that in the body vhere is a per-
petual disintegration of. tissue, sleep.. g or waking; it
is therefore logical to believe that the supply of nour-
ishment should besomewhat continuous, especially in
those who are below par, if we would counteract their
ewmaciation and lowered degree of vitality; and as bod-
ily exercise is suspended during sleep, with wear and
tear correspondingly diminished, while digestion, as-
similation, and putritive activity ocontinue as usual,
the food furnished during this pericd adds more than
is destroyed, and increased weight and improved gen-
eral vigor is the result.

All beings except man are governed by natural in-
stinct, and every being with a stowach, except man,
eats before sleep, and even the human infant, gnided
by the same instinct, sucks frequently day and night,
and if its stomach is empty for any prolonged period,
it cries long and loud.

Digestion requires no interval of rest, and if the
amount of food during the twenty-four hours is, in
quantity and quality, not beyond the physiological
limit, it makes no hurtful difference to the stomach
how few or how short are the intervals between eat-
ing, but it does make a vast difference in the weak and
ewmaciated one’s welfare to have a modicum of food in
the stomach during the time of sleep, that, instead of
being consumed by bodily action, it may during the

interval improve the lowered system; and I aw fully
satisfled that were the weakly, the emaciated, and the
sleepless to nightly take a light lunch or meal of sim-
ple, natritions food before going to bed for a prolonged
period, nine in ten of them would be thereby lifted
into a better standard of health.

In my spocialty (nose and throat), I encounter cases
that, in addition to local and constitutional treatment,.
need an increase of nutritious food. and I find that
by directing a bowl of bread and milk, or a mug of
beer and a few biscuits, or a saucer of oatmeal and
cream before going to bed, for a few months, a sur-
prising increase in weight, strength, and general tone
results; on the contrary, persons who are too stout or
plethoric should follow an opposite course.—Dr. Wm.
T. Cathell, in the Maryland Med. Jour.

Process of Sizing Paper.

The advantage of using aluminate of soda for sapo-
nifying the rosin used for size, instead of soda ash or
caustic soda, is said to lie in the fact that in filling the
paper its alumina serves the same purpose as the
alumipa of the alam generally used, rendering it prae-
ticable to dispense with alum entirely, and in the case
of its use together with aluminate of soda giving an
excess of alumina, which is a valuable addition to the
pulp at this stage of its manufacture. The further
advantage of using soluble salts of magnesia and cal-
cium instead of alum to decomnpose the rosin soap is
that these salts are neutral, while alum is acid. that
they are cheaper than alum, and in case of the mag-
‘nesia salts the precipitated magnesia is a valuable ad-
dition to the pulp.

A new method of precipitating alamina in the pulp
in the beating engine is closely allied to this process
and consists in adding aluminate of soda to the sapo-
naceous solution of rosin mixed with pulp, together
with the sulphate or chloride of mnagnesia, the chloride
of calcium or the sulphate of alumina used to precipi-
tate the rosin from the soap and form with it the sizing
compound. Where these substances are used in solu-
tion they should be added separately.

The sulphuric or hydrochloric acid of the above-
named saite will combine with the soda resinate or
soap, freeing the resin acids (pinic, abietic and sylvic),
and also with the soda of the aluminate of soda, pre-
cipitating the alnmina; at the same time the magnesia,
lime or alumina of the sulphate or chloride used is
precipitated, and thus an excess of alumina or mag-
nesinum aluminate which serves as a filler, besides the
size formed from the resin in the usual way, is se-
cured.

The reactions incident to the process may be given
as follows: 3NaR + 2NaAlO, + 2Mg80, = 2Na,S80, +
MgR, 4+ MgAl,O,; and when aluminam sulphate is
used, 12NaR + 6NaAlO, + 8Al, (80, 4+ 12H,0 =
9Nas80, 4 4AIR, 4 4A1,0, 4 (12H,0).

O
+0H+0

Remedy for Phylloxera.

The introduction of American plants to replace
those destroyed by parasites in French vineyards has
not arrested the use of insecticides for the protection
of French vines still attacked by Phylloxera, and for
this purpose carbon bisulphide (either pure or dissolved
in water), sulpho-carbonates, and submersion continue
to be employed with more or less success. The carbon
bisulphide is by far the more efficient, but is too vola-
tile and does not diffuse with sufficient rapidity. When,
however, it is mixed with vaseline, its volatility is re-
duced and its diffusibility is increased, the former
proving advantageous in Jight and calcareous soils, the
latter in heavy soils, in accordance with theoretical con-
siderations. The vaselined sulphide is applied in the
same way as the ordinary sulphide, depositing some at
the foot of the vine stock and spreading the rest over
the surface ; this treatment is found to be effectual ;
with it Phyllozera is no longer seen in the roots, vege-
tation is luxnriant, and numerous new rootlets indi-
cate a decisive increase in vitality ; the manuring ona
test tract of land had not been altered for six years,
therefore the improvement was solely due to the insec-
ticide.—P. Cazeneuve.

A New Local Anssthetic,

Dr. C. Redard, Clinical Professor at the Geneva
School of Dentistry, speake highly of chloride of ethyl
as a local anmsthetic. It is a colorless, mobile liquid,
having a peculiar and pleasant odor and a sweetish
burning taste. Its sp. gr. is 09214, It is slightly
soluble in water, but dissolves readily in alcohol. It is
sent out for medicinal use in hermetically sealed glass
tubes containing a little more than two drachms each.
When required for use the point of the tube issnipped
off, and the warmth of the operator’s hand is saf-
floient to cause a very flne jet of the chloride to be pro-
jected on the part to be anmsthetized. Up to the pre-
sent its use has been confined to dentistry and as an
external application in neuralgic affections, but there
ig little doubt that in a short time its value will be
tested in general surgery. Its action is similar to that
of methyl chloride.
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TRANSPORTATION OF GRAIN IN THE UNITED
STATES,

The immense grain crop of the present year has at-
tracted much attention. It is believed that the sub-
ject of the transportation of the vast quantity of grain
of all kinds will be of interest to our readers.

The Armour Elevator Co., of Chicago, Ill., one of
“‘whose elevators forms the subject of the illustrations
wccompanying the present article, is a representative
company. They possess a numnber of these structures,
with an aggregate storage capacity of nine millions
of bushels of grain. 1n a working day fifteen hundred
cars can be unloaded, and in an hour about 800,000
bushels can be loaded into cars or vessels. The differ-
ent elevators are designated by letters extending up to
F. They receive grain from the Chicago, Milwaukee,
and St. Paul and the Chiecago, Burlington and
Quincy Railroads. An immense area of country is
tributary to these lines, the first named representing
6,064 1uiles and the last named 6,295 wiles of road.
Through these lines North and South Dakota, Minune-
sota, Wisconsin, Illinois, Indiana, Iowa, Nebraska,
Kaunsas, and Missouri are drained to the great center
of distribution where these elevators are situated.
Even Texan grain reaches them en route to the East
and to Europe.

An interesting shipment occurred in August last,
when the elevator illustrated in the cuts received a
cargo of wheat by special train from the newly settled
Oklaboma. This was the first
shipment of wheat to the North
from that region.

The salue company have a line
of grain propellers plying on
the lakes, and own 2,500 cars
devoted to transporting grain.

The elevator known as ele-
vators A and B, receiving grain
from the St. Paul road, is the
largest elevator in the world
under a single roof. Elevator
D and its annex belonging to
‘he Armour Company surpass
it in capacity, but are not a
single unbroken structure. It
s rated at a storage capacity of
2,500,000 bushels, can unload
500 cars per day and deliver
100,000 bushels per hour to cars
and boats. Carsenough to keep
it at work for four days can be
accommodated in the great yard
annexed to it. The building
proper is 550 feet long and 156
feet high. An engine of 1,200
horse power is employed in driv-
ing the elevating belts.

The general features of its con-
struction are the following. It
cowprises a main building sur-
wounted by what is termed the
cupola. The main driving engine
is situated on about the ground
level, at one end of the build-
ing. Along the top of the cupola
a counter-shaft, the full length
of the building, is carried. This
is driven by the engine. ' The
main belt is of India rubber and
canvas, eight ply in thickness
and sixty inches wide. This runs very nearly
vertically from the engine driving pulley to the
pulley on the countershaft, one hundred and fifty
feet above it. All along the countershafts are
the driving pulleys for working the twenty-eight
elevator belts. These belts are made also of India
rubber belting, and carry steel buckets riveted at
regular intervals along their outside face. As the
belt travels up on one side it carries up full buck-
ets. At the top these pass over the driving pulley and
are emptied us they turn over, and then they de-
scend empty on the other side of the belt. From the
point of delivery of the belt the grain passes by grav-
ity through inclined chutes to the main body of the
elevator, and is directed by one or the other of the
chutes toany desired point. Fig. 7 shows a portion of
aun elevator belt, with the buckets on the ascending
side of the belt.

The grain from the elevating belt falls into the
mouth of a chute which rotates on a vertical axis,
whose prolongation would pass through its receiving
end or mouth. Thus, when swung around on its pivot,
its receiving wouth remains unchanged in position.
The open ends of a number of chutes leading tothe
garners corresponding to respective bins below are ar-
ranged in a circle around the revolving chute or *‘re-
volver.” Each is numbered in accordance with the
bin it leads to. The revolver can be swung so as to
conunect with any one of these. In this way one ele-
vator is nade to feed a number of bins, The arrange-
ment is shown in Fig. 2 and can also be seen in Fig. 8.

Below the chutes on the next floor are what are
known as and have just been referred to as garners.
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These are simply square bins holding 1,000 bushels
each, I[mmediately under each is a platform scale
withits bin of the samnesize as the garner above it, and
receiving grain from the garner, when desired. Here
the grain is weighed. The garner, it will be seen, can
receive grain during the operations of weighing and
discharging the weighing bin, and when the latter is
emptied can at once refillit. In Fig. 3 the garhers
and weighing bins are shown. In Fig. 6 one of the
scales and weighing bins is illustrated. A hand hole is
provided for each weighing bin wheuce sawmples can be
drawn. This is shown also in Fig. 6.

Frowm each weighing bin the grain is delivered into
the bins and pockets that completely fill most of the
height of the wain building. These range in size frowm
500 to 7,000 bushels capacity, 8o as to suit every require-
ment. Much of the grain received is siinply graded
and an equivalent weight of grain of the same grade is
delivered when called for. Other grain is received to
be ruceived with its ¢ identity preserved.” In this
case, the specific grain and no other must be delivered
on call. The great variety in size of bins adapts the
elevator to this work.

The garners, weighing bins, and storage bins have
sloping bottowms, so that no grain lodges in them. An
inclination of six inches in a foot is aufficient to insare
this. ) )

Grain is weighed once when received and once when
delivered. Each weighing operation involves the ele-

-

LOADING A VESSEL WITH GRAIN.

vation of the grain from the lower floor, where the bins
deliver it clear to the top of the building, for delivery
through the revolver and fixed chute to the proper
scale.

Traunsfer elevators are employed to effect the trans-
fer of grain from one bin to another. These elevate it,
8o that it can descend through inclined chutes in the
desired direction. If the chute does not carry it! far
enough, one or more additional elevators and chutes
are called into requisition.

It is evident that a vast amount of cowmplication is
involved in the perpetual filling and emptying of bins,
due to the receiving, delivery, and transfer of grain
among the number of bins and pockets of the great
building. The receiver’s office is shown in Fig. 1. ]n
this room the record is kept. It contains a large
blackboard divided into squares. Each square de-
notes a bin and is numwbered in accordance with the
bin numwber. The nuwmbers are the same as those
paioted on the mouths of the fixed chutes as shown
in Fig. 2 of the cuts. Upon each square the account-
ant marks with colored chalk the contents of the par-
ticular bin, the bushels of grain. its kind, grade, ete.
For different classes of grain different colored chalk is
used.

Again the biuns are divided into storage, cleaning and
delivery bins. It is inportant to see at a glance how
these inter-connect by the elevators and chutes. Aec-
cordingly above the blackboard proper is a plan of
the systewn of elevators and chutes, so that the proper
course to be followed by grain under any given cir-
cumstances is at once seen.

One function of the elevator is the cleaning of grain.
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Some of the bins, termed, as has been just stated,
cleaning bins, are equipped with winnowing fans for
blowing out dust and chaff and with screens through
which the grain has to pass. The latter remove the
coarser particles. The winnowed and sifted grain then
falls into the bin.

The bins all terminate some distance above the
groundlevel. A train of cars has ample head room be-
low them. From the level of the bottoms of the bins
to the weighing floor the entire area is devoted to the
honeycomb of bins, except the few small trunks
through which the elevator belts travel or through
which grain descends into bins situated under other
ones. A space at one end is also free for the great
driving belt to travel in.

The elevator belts descend into hoppers below the
ground surface into which grain to be elevated is de-
livered. At intervals along the platforms forming the
bottom floor are trap doors giving access to these hop-
pers. Grain never remains there, but it is at once
elevated. :

One of the cuts, Fig. 5, show how it is delivered from
cars into these elevator hoppers or chambers. What is
known as a steam shovel is employed. This is a scraper
about three feet square to which a rope is attached.
The rope is attached to steam apparatus by which it
is taken in at the proper time, as if on a windlass. The
operative draws the shovel back into the car of grain,
and holds it nearly vertical and pressed down into the

grain. The rope draws along
the shovel with the grain i
front of it and a number o.?
bushels are delivered at each
stroke. In this way acouple
of men can very quickly empty
a car. The movements of the
shovelssucceed one another with
sufficient rapidity to keep the
men in active movement.

One of the features of this ele-
vator is the use of the electric
light. It is equipped with some
so arranged as to light the in-
terior of cars, so that night work
can be carried on. In therecent
heavy grain deliveries it was
found necessary to work day
and night.

The portion of such elevators
containing the bins is built with-
out framing. Planks are laid
flatwise upon each other and
spiked through to the layer
below. In this way the oater

" walls and the bin divisions are
built up, giving immense
strength and power to resist
lateral thrust. A usual timber
for the sides is 2 X 8 inch spruce,
giving eight inch walls, and for
the bins 2 X 6 inch is often em-
ployed. The Armour elevator
contains over 8,000,000 feet of
wood, and about 4,000 kegs of
nails were used in its construec-
tion. The main building is
bricked in outside of the timber
walls, and the roofs and cupola
walls are covered with tin. It
was erected between June, 1887,

and March, 1888, being put in operation on the last
named date. It cost about $600,000.

The elevator described represents one of many
similar structures situnated in the principal cities of the
United States and designed to bhandle the enormous
grain crops of the Western States and Territories,
This group of elevators, Fig. 4, represents but a fraction
of Chicago’s elevator capacity. To give some idea of
the extent of the business in our cities, the following
statement of number of elevators and their capacity
forlsome leading cities will be of interest :

Number of Number of

Name of Capacity | Name of Capacity
: stationar; . stationary
City. elev.l.on{ in bushels, | " City. elevators, i0 bushels,
New York x 27,275,000 | St. Louis 12 11,950.000
Chicago 26 28,675,000 | Milwaukee 9 5,430,000
Duluth 14 19,200,000 | Detroit 4 2.900.000
Minneapo.is 16 13,290,000 ' Peona | 5 2,150,000

The elevator charges of course are subject to
change, but in general are based on the following ser-
vices rendered : 1. Receiving, which includes a fixed
period of storage, which may be twenty days. 2.
Extra storage based on a minimum period, such as fif-
teen days. 8. Cleaning grain as described for the
cleaning bins. 4. Transferring grain, as from cars to
barge or vessel, or vice versa. The favorite position of
elevators is on water, to enable theimn to serve either
cars or vessels as required.

The great crops are corn, wheat and oats. In the
year 1880 the corn crop was 1,489,970,000 bushels, at an
average of 20'7 bushels per acre ; the wheat crop 3899,-
262,000 bushels, at an average of 111 bushels per acre ;
and oats 523,621,000, at an average of 19'8 bushels per

(Continued on page 261.)
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To Remove Iron Rust.
The engineer who is 8o unfortunate as to have a

tion of his engine becowme rusted, or the more fortunate
mman who takes charge of an engine which has been
neglected and is covered with rust, finds before him a

tedious job in cleaning and getting the metal to
again present a polished surface. Rust, chemic-
ally considered, is an oxide of iron when it ap-
pears on iron or steel, but the cowmbination of
oxygen and any other metal will form a rust,
although in such cases it is usually given another
pawe. The combination of oxygen with iron can
only take place to an appreciable extent in the
presence of moisture or hydrogen, and if exten-
sive leaves little depressions in the metal when the
rast is removed. This occurs from the fact that
when the oxygen combines with the iron, that
portion of the iron forwming the combination is
loosened or separated from the mass. There are
two ways in which rgst inay be removed from iron
or steel. The first and moet common practice is
by the use of somne abrasive material, and the pro-
cess is usually terwed scouring. Another method
is by chemical action, by the application of some
chemical applied in solution, which has a high
affinity for oxygen and which withdraws the oxy-
gen, leaving the iron particles free.

One of the best compounds for such purposes is
given by the Chronique Industrielle as follows :
Potassiumm cyanide 15 gramwnes, soft soap 15
grammes, whiting 30 grammmes, and sufficient
water to form the ingredients into a paste. This
is to be applied as a scouring. material and well
rubbed over the rusted surface, after which it is
to be thoroughly wiped off and a coating of oil
applied to stop further action. The active mate-
rial in this cowposition is the potassinm cyanide,
which has the strongest deoxidizing property of
any substance with which we arq acquainted ; and
further, it is one of the most poisonous substances
known, the base being potassium, which is cowm-

(]

eome districts) the result of mixing maize wmeal with
por- | the worts of barley malt. Owing to the high price of
malt, brewers have for a long time been driven to use | Lara, two Mexican engineers, have invented and intro-
unmalted cereals for brewing purposes. Experiments|duced the fiber crushing, washing, and extracting will
have been made with wheat, maize, rice, potato weal, [shown in the accompanying illustrations, which has
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bined with cyanic acid, and cyanic acid is 8o poisonous | inaize sirup, ete.; in such cases there was an insufficient
that it is extremely dangerous to use in any manner|development of the saccharin principle, and, owing to
unless partially neutralized by combination with some | a lack of soluble nitrogenous bodies, fermentation did

other substance, as in the present case.

not proceed satisfactorily. Hence the beer became

Cyanic acid is of itself a gas, and in this condition it |spoiled by a second fermentation, and farther there

is extrewely destructive tolife, the inhalation of even a| was a lack of albuminous matter and phosphates,
small quantity being sufficient to cause instantaneous| which constitute the nutritive properties of beer.
death. When in solutiou in water the liquid is called | These defects are all said to be remedied by using
bydrocyanic acid, a single drop of it, if taken intern-| waize malt,

ally or entering the system in
any manner, being sufficient
to cause death within the
short space of two seconds of
time,

No particular danger
is to be apprehended from
the: use of the cowposition
given for removing rust, as
the addition of soft soap,
which is of equal weight with
the cyanide of potassium,
goes far to counteract the
acridity of the cyanide. Then
the further addition of whit-
ing in double the amount of
cyanide reduces the strength
of the compound so much
that it is relieved of the
greater part of. its dangerous
properties.

If any one attempts to
wake use of this compouand
for scouring purposes, we
would suggest that he do so
only when the hands are free
from abrasions of any kind,
as if it should come in contact
with any portion of the flesh
where the skin is removed a
very bad sore would proba-
bly be the result.—Stationary
Engineer.

-0

Corn Beer.

The Handels Museum of
July 2 states that a new
brewery product, namely,
beer made from waize, is
being manufactured and con-
sumed in increasing quan-
tities in France. The ocost
of production is said to be
much below that of beer
inade from barley, notwith-
standing that the beer itself
is in no way inferior to the
latter.

The new beverage is not the
result of any immproved pro-
cess, but is made by malting
maize, of which it is a pure
product, and not (as is done in

THE CASTAROS AND LARA FIBER CRUSHING WASHING AND EXTRACTING MILL,

AN IMPROVED FIBER TREATING MILL.

Messrs. Gabriel Castafios and Guadalupe Lopez de

already been successfully employed in Mexico in
the treatment of the maguey plant, whose fiber is
an excellent substitute for hemp, and from the
fermented juice of which is made a sort of brandy
called mezcal. For the proper treatment of this
plant, the dextrine juices of which are converted
into glucose during the preliminary operations,
it is necessary to thoroughly disintegrate and
separate the fiber, at. the same time washing it
efficiently, to extract all the juice containing glu-
cose, and the methods of doing this work hereto-
fore employed by Mexican manufacturers have been
most rudimentary and imperfect. The will we
illustrate is said to satisfy all the conditions of a
good machine, giving sure and satisfactory results,
and it is claimed that it may be advantageously
employed for the extraction of the juice of all
kinds of fruits, for oil and the separation of the
fiber, in the manufacture of sugar from beets, and
in all industries connected with the treatment of
pulpy or fibrous materials.

The annular bed plate of the mill has a central
depressed basin, with a perforated cover or strain-
er. The juice, running into this basin as the will
is operated, is conducted by a pipe to a receiver at
one side, and there is a central sleeve fixed in the
basin affording a journal box for a vertical shaft
connected by bevel gears with a horizontal driv-
ing shaft. The vertical shaft carries at its upper
end a three-armed spider-like frawe, each arm of
which has depending hangers, the hanger at the
inner end of each arm being ecnnected with a col-
lar fitting on the vertical shaft, and the hangers
having boxes which receive the journals of coni-
cal rollers, rolling upon and rotating around the
axis of the bed plate. Fixed to the vertical shaft

imwmediately below the spider is an arm with depend-
ing brackets carrying a cone-shaped brush, the ends
of the bristles just reaching the bed plate and the
bristles being preferably of wire, although the con-
struction of the brush may be modified to adapt the
wachine to the treatment of different substances.
The brush is hung in the machine with. the base of
the cone outward, and its axis is at an angle to the
arm on which it is hung, so that as it revolves it forces

the material gradually toward
the outer edge of the bed
plate. The augle of inclina-
tion of the brush can, how-
ever, be easily changed, to
move the fresh material more
or less rapidly to the outside.
With the brush at its greatest
inclination twenty-five revo-
lutions are required to rewove
the material from the bed
plate, and during this opera-
tion it will be pressed upon
an equal number of times by
each of the revolving conical
rollers, the squeezing pressure
being thus seventy-five times
repeated on all portions of
the waterial. A longer period
of treatment may be obtained
by changing the inclination
of the brush, which may be
80 arranged as to move the
waterial only in a circle,
where it will be kept con-
tinuously under the rollers as
long as may be desired, and
will not be moved toward the
outside at all until a change
is made for that purpose.
The revolution of the brush
. is effected by weans of a ver-
tical shaft having a pinion
on its lower end meshing with
teeth on the upper end of the
sleeve in the central basin, a
beveled pinion on the upper
end of this shaft meshing
with another pinion on a
horizontal shaft on the brush-
supporting arin, at the onter
end of which is a short verti-
cal shaft with bevel gear con-
necting with the outer end of
the brush shaft, so that as the
brush-supporting arm swings
around, the brush shaft will
be revolved. The material,
cut in pieces of the desired
size, is delivered from the hop-
per to the central portion of
the bed plate, and water is
supplied as may be necessary,
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either cold or hot, according to the character of the
fiber. Maguey juice is very heavy, having about the
consistency of sirup, and it is necessary to supply
water to thin the juice so that it will flow readily, the
juice also being more easily extracted when the mate-
rial is thoroughly wet. Siwnple appliances or accesso-
ries can be readily added to keep the temperature of
the machine, or its bed plate and rollers, compara-
tively high, should this be deemned advantageous in
the treatinent of some kinds of waterial. The water
supply pipe is connected with a circular pipe mounted
on the spider, as fully shown in one of the views, and
extending laterally fromn this pipe are bent branches
having at their outer ends suitable jets which spray
the water upon the bed plate near the rollers. The
supply pipe is bent inwardly above the hopper, so
that its axis will align with the central shaft, and it
may revolve with the hopper on which it rests. A
trough extends around the outer edge of the bed, in
which travels a fork supported fromn a bracket on the
outer end of the brush-supporting arm, and at one
point in the trough is a suituble opening for the dis-
charge of residuum, the fork pushing along the mate-
rial forced outward by the brush, after the juices have
been thoroughly extracted, and a barrow or other
suftable receptacle being placed under the opening to
receive it.

These mills are being manufactured by Messrs.
Robert Deeley & Co., of New York City, and further
particulars may be obtained by addressing Messrs.
Fred'’k Probst & Co., No. 51 Broad Street, New York
City, or Mr. Gabriel Castafios, Apartado de Correo 48,
Guadalajara, Jalesco, Mexico.

Experiments in Sericulture in Germany.

One of the reasons why the propagation of the silk
worm (Bombyx mori) north of the Alps has gradaally
decreased to almost nothing is the want of saitable
food for it, as the white mulberry tree, whose leaves
furnish the best nourishinent for the worm, does not
well grow in the climate of Central Europe. Repeated
experlments have been mude, therefore, in Germany
to feed the silk worm with other than mulberry leaves,
but most of them proved failures. It seems, however,
that renewed experiments, which were undertaken at
Munich, have been fairly successful, and as the climmate
of the Middle and Eastern States is about the same
as that of Central and South Germany, it may be of
interest to American sericulturists to communicate
the report of the Augsburg Allgemeine Zeitung of' a
lecture delivered on the subject at the centennial cele-
bration of the Munich Veterinary Academmy by Pro-
fessor C. O. Harz, as follows: .

—— By preliminary experiments with various races of

the mulberry silk worm it had been ascertained as
early as 1885 that the worm may be compelled by
hunger to eat the blossoms and leaves of several in-
digenous plants, especially of those of dandelion and
salsify (Scorzonera hispanica) and that it can for some
time subsist npon them, especially if mixed with mul-
berry leaves, and that several worms which had for
four weeks kept alive on this food, although with
very little growth, when afterward fed with mulberry
leaves alone, produced norwal cocoons pevertheless.
Another experiment was made in 1888 with the yellow
Milan worms and leaves of salsify for food, which,how-
ever, had again to be replaced by maulberry leaves
toward the close of the feeding period, with the result
that out of 1260 worms, 14 cocooned. The cocoons of
these worms were lighter, the threads spun by them
thinner and weaker, than those of the original Milan-
ese, but fromn most of them well formed moths were
obtained, which produced 389 eggs. In the following
year (1887) 857 little worms issued frowm these 389 eggs,
which were now fed with salsify leaves alone, giving
27 cocoons, from which 26 moths were developed, which
laid 1646 eggs. The thread of this generation, which
bad been exclusively fed with salsify leaves, was de-
cidedly stronger than that of the preceding one, which
bad still partly been fed with mulberry leaves. In
1888 nearly all the 1646 eggs batched, the first 1140
were again raised on scorzonera leaves alone, and
yielded 338 normal cocoons, whose thread was in
strength nearly equal to the original Milanese silk. It
broke by a weight of 5 grammes, while the normal
thread resists a weight up to 6 grammes. Moths were
obtained from nearly all the cocoons, and laid 18,000
eggs. About 9,000 of these eggs were in 1859 again
hatched in the incubator at 25° C. and the 3,700 worms
issued in the first three days were taken to be raised.
Although the cold and damp weather and scarcity of
food acted unfavorably, Dr. Harz obtained after 33
days 755 cocoons, whose easily reeled thread was in
length and strength equal to that of an average crop.

The fact was achieved, therefore, by four years’ cul-
ture from generation to generation, to render the true
silk worm, Bowbyx mori,so far accustomed to ex-
clusively subsist on the leaves of salsify as to multi-
ply and yield a cocoon fiber which is nearly equal to
that obtained by mulberry food. The cocoons pro-
duced in the fifth year, 1889, on the whole left little to
wish as regards size and weight; the largest one
weighed 1°39 grawmmes, the silk thread attained a

length of nearly 800 meters, its diaweter is exactly
that of the original Milanese silk thread, it has the
same tensile strength as the latter, breaking only at a
load of 5—6 grammes. The gloss of the fiber is ex-
actly that of the normal thread of the wulberry
worm. The latest season (1890) of the culture of this
new race of silk worwns, as Dr. Harz states, again re-
sulted in satisfactory progress; 842 per cent of the
worws exclusively fed scorzonera leaves yielded nor-
wmal cocoons ; while the heaviest of the preceding year
weighed 189 grammes, those of this year weighed
1'83 gramunes; their thread was in gloes or tensile
strangth completely equal to the ordinary silk from
inulberry leaves ; the lifetime of the worms was 80 to
47 days. With maulberry food the worwm of Bombyx
mori required in the past century in Central Europe
40—50 days, while they now used only 29—38 days for
the absorption of nourishment.

The cultivation of the new food plant salsify (Scor-
zonera hispanica) presents various advantages over
that of the malberry tree. The salsify plant can in
the garden as well as In the open fleld rapidly be
grown to any extent ; it grows in all Europe in moun-
tainous regions as well as in low lands; if sowed in
May, a fair crop of leaves is already obtained in
autumn, but an abundant yield in the spring of the
next year ; late frodts scarcely affect it, while with us
(in Bavaria) the mulberry tree yields abundant crops
of leaves only after 10 to 20 years. The frequent
rains of the spring and earlier summer seasons render
the feeding with mulberry leaves very troublesome;
wet food causes disease among the worms, which die
‘in great nuwmbers ; stale leaves they. like not to eat.
This trouble is almost entirely overcome in feeding
with salsify leaves ; & movable awning is constructed
at a small expense from boards and sack cloth (or
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other material) beneath which the required quantity
of food can be kept dry. Besides, when not used for
sericulture, the roots of scorzonera yield food for man
and the leaves for domestic animals.

On the other hand, the leaves of evergreen buck-
thorn are recommended as food for silk worms. This
discovery was made by an Awmerican lady, who em-
ployed her leisure hours in raising silk worins and,
when the uncpmmonly mild weather of the winter be-
fore last caused the wormns to appear before the muli-
berry and Osage orange tree had produced any leaves,
tried the buckthorn leaves with good success. When
afterward one-half of the worms were fed with Osage
orange leaves, and the other continued on buckthorn,
the surprising result was that the latter yielded
larger cocoons of finer threads than the former.

- -t ——
Some Telescopes in the United States.

Dr. Wm. H. Knight gives in a recent nuwber of the
Sidereal Messenger a list of over one hundred tele-
scopes, with names of owners, wakers, ete. The list
includes only those instruments of which the aperture
is four inches or upward.

The twelve largest refracting telescopes are those of
the Lick Observatory with an apertare of 86 inches,
Yale University 28, U. 8. Naval 26, Leander McCor-
mick 26, Princeton 23, Denver 20, Smithsonian 20,
Dearborn 18°5, Carleton College 16'2, Warner 16,,Wash-
burn 15'5, and Harvard 13.

The largest reflecting telescopes are those of Harvard
College, 28 inches, and Rev. Dr. John Peate, 22 Dr.
Peate, who is an amateur maker, is now finishing up a
301 inch silver-on-glass mirror, which will be presented
to the Allegheny College at Meadville. When mounted
it will be the largest reflecting telescope in this coun-
try. There are numerous reflectors made by Brashear
from 9 to 12 inches in diameter.

The Clarks are now grinding an object glass of 40
inches for a telescope to be mounted in an observatory
yet to be built upon Mount Wilson in Southern Cali-
fornia. '

Though the Lick Observatory possesses the largest

telescope at present, Harvard College has the best
equipped observatory for general astronomical work in
Auwerica, and one of the best in the world.

In foreign countries the largest refractors are those
at Pulkowa, near St. Petersburg, 80 inches, Nice 2975,
Vienna 26'75, Gateshead, near London, 25, and Paris
28 6.

The largest reflectors are those of Lord Rosse, in
Ireland, 72 inches, Melbourne 48, Paris 47, Mr. Com-
wmon’s, in England, 87-5, another of Lord Rosse 88,
Toulouse 824, Marseilles 815, Greenwich 28, and
Cambridge 24.

Y Y-

Castor 011 and Malt Extraect,

Castor ofl has for many years been regarded as one
of the most generally useful aperients, but its employ-
ment has been considerably limited on account of its
nauseous flavor. As many experiments have been
made with a view of obviating this difficulty, the idea
suggested itself of employing extract of walit as a vehi-
cle, since the extract has been found so useful in mask-
ing the taste of cod liver oil and other medicines of a
nauseating character which are objected to by so many
people.

The specimens presented are composed of nearly
equal quantities of oil and extract of malt. They have
been submitted to many therapeutists, and a general
opinion has been expressed that the nauseous flavor of
the oil is very little or not at all perceptible, and that
no disagreeable taste is left in the mouth after the ad-
ministration. .

One advantage in the employment of extract of malt
for disguising the flavor of castor oil is that the extract
is itself a mild aperient in large doses and may be
found a valuable aid in connection with the castor oil.
The ralionale is readily seen. The gum in the Mistara
olei ricini tends to cause early decomposition of the
preparation, whereas the pseudo-solution of castor oil
in malt extract appedrs to keep perfectly for an inde-
finite period. It will be observed that the mixtuare is
light and clear. I am not yet able to say whether the
oil is actually dissolved in the extract; I hesitate to
call it a solution, but the chief evidence in favor is
that, as I show it, it is translucent, and upon adding
to water the mixture becomes turbid and forms an
emulsion. The combination is I believe well adapted
for giving to children and fastidious persons, and thus
assists in making the oil available to patients hitherto
unable to take it.

For preparing the mixture the mortar should be first
warmed and the extract of malt triturated in it until it
becomnes somewhat liquefied. The castor oil should
then be added gradually during continuous tritura-
tion.—8. M. Barroughs in paper read before British
Pharmaceuatical Conference : after Chem. and Drug.

Fig Wine.

Figs are largely employed, especially in Algeria, for
the production of fictitions wine. For this purpose
figs from Asia Minor are preferred ob account of their
relative cheapness and richness in sugar. When the
fruit is treated with a suitable quantity of tepid water,
acidified with tartaric acid, fermentation rapidly cown-
mences, resulting in the production of a vinous liquid
of about 8° alcobolic strength, and so inexpensive that
it defies all competition of genuine grape wine, Alge-
rian or otherwise. Fig wine cannot be distinguished
either by taste or the ordinary methods of analysis
fromn genuine grape wine, especially when it is mixed
with a proportion of the latter. The detection of fig
wine, however, is rendered comparatively easy by the
fact that it contains mannitol. In order to separate
the imnannitol, 100 c. c. of fig wine are evaporated to a
siruap which is allowed to stand in a cool place for 24
hours. At the end of this time the residue will have
solidified, well defined groups of crystals being formed.
The crystals are washed with cold alcohol of 85 per
cent strength in order to remove impurities. The
residue is mixed with animal charcoal and extracted
with boiling 85 per cent alcohol and filtered. The al-
coholic solution yields on evaporation a crystalline
mass of mannitol which may be recognized by its
physical and chemical properties. Certain white
wines from the Gironde district, as well a8 raisin and
some other wines, contain mannitol, but only to the
extent of a few decigrammes per liter ; while fig wine
contains from 6 to 8 grammes per liter. By a deter
mination of the mannitol it is possible to detect an
adulteration of normal Algerian wine with one-half or
even one-fourth of fig wine.—P. Carles.

Steam Wagons,

The owners of the San Bernardino County, Cal., iron
mines, near Haslett, propose to haul ore from the
mines to the railroad with steam traction engines.

The steamers were built by J. B. Osborne to haul
ore 100 miles across the Mojave desert. Each engine
hauls two trail wagons. The engines have 20 H. P.
boilers. Auxiliary engines are placed in the trail
wagons, which are connected with the forward boilers
by steawn pipes.

It is expected each set of wagons will make a trip
every two days, hauling twenty tons of ore.
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TRANSPORTATION OF GRAIN IN THE UNITED
STATES.
(Continued from page 258.)
acre. Rye with 27,140,000 bushels and barley with
58,800,000 complete the great grain cropsgivinga grand
total of 2,498,793,000 bushels frown 189,589,286 acres.

Much of this is exported either as grain or as flour.
We will take 1890 as before. Of wheat as grain, 49,-
971,580 bushels were exported, representing about one-
eighth of the crop. This issupplemented by an ex-
portation in the same year of 11,819,450 barrels of
wheat flour. Of corn 86,817,220 bushels and of oats 12,-
207,859 bushels were exported. There were smaller
exports of rye and barley and of rye flour, while 14,725,-
268 1b. of bread exported represent a quantity of flour
of different grades.

The total exports reduced to a bushel basis covering
flour and meal and ail cereals was 203,220,344 bushels,
which is less than one tenth of the crop.

Thus it Is evident that America, while fond of con-
sidering herself the world’s granary, is far busier feed-
ing herself than in feeding others.

These exports are of domestic prodace, but there
was an export also of foreign grain, aggregating 654,235
bushels. While thas pouring out her surplus products,
America also imported 11,795,548 bushels of grain, in-
cluding 9,875,407 bushels of barley alone.

The business done in exports at the different seaports
is interesting. Reducing flour and meal of all kinds to
the bushel standard, we have for the following ports
in 1890 :

Bushels of grain of Bashels of grain of

‘Name of City. all kinds exported. | Name of City. all kinds exported.
New York...... .... 18.168,963
Philadelphia,. veeo 13.961.463
BoStOD. coecvvennnecee . 88,207,564

What is ultimately done with the grain received at

. any given city is not easily determined, except in the
case of seaboard cities. In the case of New York,
122,018,670 bushels, on the basis of the last table, were
received, indicating that a little over one-half the re-

. ceipts was exported to foreign countries from this cen-
ter.

At seven Atlantic seaboard ports, 280,149,420 bushels
were received, an excess of about 77,000,000 bushels
over the total exports.

The year 1890 by no means represents a good crop.
The comparison with other years is given here.

Crop of all Crop of all
ins in grains in
Year. hels. Acreage. | Year. bushels. Acreage,
1880 2,708,575,008  120,108.484 | 1886 2,830.710,000 140,941,741
181 2,056,543,370 122,559,256 | 1887 2,649,613,000 140,910,809
1882 2,68°,375,143 125,721,423 | 1888 38.197,692,000 145,368,370
1883 2,621,650,135  129.776 207 | 1880 8,449,067,000 149,265,826
1884 2,081,744,000  135.413.863 | 1890 2,498,798,000 139,589,286
1885 8,003,613,000  134,961,68¢

What the production and acreage of the present
year will be cannot be yet definitely stated. It is cer-
tain that it will be very large. One very curious thing
to notice in the last table is the almost unbroken in-
crease of acreage, with attendant fluctuations in ecrops.
Thus 1887 shows an increase in acreage of about
11,000,000 acres over 1883, but with a very slight in-
crease in production.

The fluctuation in yield per acre is shown in the fol-
lowing table for the same years. This fluctuation is at
the root of the above difference in proportion of area
cultivated to erop ‘produced.

Bushels per Acre of Bushels per Acre of

.
ey.

o o

$ 8 8 ¢ 2|4 8 8 5 ¢ 2

F-] ® a g 3 g =
S g8 8 & A|ln B3 8 2 4
1830 13°1 276 25'8 139 24'5(1888 124 220 28°4 11'6 224
1881 102 186 247 11'6 20°9{1887 12°1 201 254 101 196
1882 13°6 24'6 264 13'4 21'5[1888 1l'1 282 25°9 130 21'8
1883 11'6 22'7 28'1 12°1 2111880 129 270 274 1190 22
1884 130 258 274 122 23'5/1800 111 207 198 11'8 210
1885 104 265 276 102 214

As regards transportation by different methods, New
York offers as great 8 variety as any city. It receives
grain, flour, and meal by canal, by vessels coastwise,
and by rail. For 1890 the following were the receipts :

Bg Canal, By Vessels, Coastwise. B;
ushels, Bushels, B{ahela
30,185,400 1,600,551 90,218,719

This shows that the slowly wmoving canal boat isa
very large factor in the transport question even at the
present day. In grain alone the canal ﬂgnres to still
greater advantage as follows :

By Canal. By Vesaels, Coastwise, By Rai.l
hels, Busheis, Bushels.
80,185,400 846,440 63,938,068

For the fiscal year July 1, 1890, to June 80, 1891, the
aggregate value of cereals exported was $152,425,224, at
an average rate of 682 cents per bushel. Wheat and
flour represented $102,312,074 of this amnount.

Englaud is our best customer. The following figures
show the distribution of exports from the United
States.

Wheat. Corn, Wheat. Corn,

Bushels. Bushels, Bnshels. Bushels,
Great Bﬂuln (BR.UNA2D 51,601,034 | Belginm....... 3,741, M3  4,793,323
Canada.... .. 2,270,760 9385811 Brazl ... ..... 1,768,234 .
Germany. ..... 8,786 11,419,063 | Denmark...... 5,788,783
France......... 8,846,505 8,481,120! Portugal..... 20,

000 | wiles an hour, or 400} wmiles in 460 winutes.

Sorrespondence. :

Oheap Shoes Wanted.
To the Editor of the Scientific American :

Will not some philanthropic genius invent a cheap
summer shoe, fit for human beings to wear and leav-
ing the foot in its natural position, with freedom for
natural expansion in all directions? Hints might be
gathered both from the sandals worn at the birth of
the Christian era and the moceasine worn by the
Amerfcan Indians, neither of which would eramp the
toee or elevate the heel, and one of whish would give
free ventilation, which the modern shoe prevents.

R 8.

O
-9

QOasting Bullets for Ready Identification,
To the Editor of the Scientific American:

I have invented an improvewent in bullets, the idea
being to insert a plug of harder metal to designate and
identify the bullet wherever it inay be found. Thus ifa
policeman was to discharge his revolver at a burglarand
the night being too dark for recognition, were the barg-
lar to escape with one of the mmarked bullets in his body,
it would serve as an identification. Much epeculation
is now spent as to size of bullets, etc., when taken from
wounded criminals. The cartridge men think it woald
hardly pay to make special bullets, although the nov-
elty is adwmitted. I think the idea is too good to lie
dormant, and am willing to contribate it to the public
through either of your papers, of which I am & sub-
scriber.

The idea would be for the police in each city to have
a distinguishing mark, such as the following : +, W, I,
O, A, and others. GEOo. H. IRKELAND.

Springfield, Mass., Sept. 18, 1891.
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Interesting Discovery at Wolfville, N, 8,
To the Editor of the Scientific American :

At the head of Minas Basin, a few feet above tide
water, some very interesting remains have lately been
found on the premises of Mr. W. C. Archibald, of the
town. The place in question has been a small hill of
sand as far back as any of our residents can reineinber;
but within the last twelve years Mr. Archibald has re-
moved about six feet of soil, and in doing so came to
traces of building. Recently he has had the place
thoroughly dag over, and the following reinains have
come to light.

. 1st. A floor of hewn boards, probably hewlock,
charred on upper side.

2d. Rough bricks or irregular pieces of clay reddened
and hardened by fire.

8d. Charcoal, or charred wood, and sticks which may
have been wattles.

4th. Iron implements, as wrought nails, file, knife,
and portions of vessels.

5th. Copper coin and gun guard.

6th. Small pieces of crockery, a bowl of clay pipe
two inches high, and several steins.

There was evidently a small house bere at some re-
mote period, which was burned down and the site of
which has since been covered by six feet of sand. The
land surrounding this is alluvial, but it is not easy to
account for this evidence, or to say whether the re-
mains belong to the Acadian or Norse period.

A. E. COLDWELL.

Acadia College, Wolfville, N. 8., Oct. 1, 1891.

English and American High Spced Performances.

Concerning the rapid railway trips lately made in
this country, our London contemporary Engineering
remarks :

There has been a train ran in America which has
eclipsed the best examples ever yet seen in any part of
the world. We pride ourselves on having the finest ex-
press service in existence, and no doubt we have, if it
be considered as a whole, but our best performances
are now equaled in Awmerica, and our very flnest run,
which ouly a few years ago excited the greatest en-
thusiasm, has been surpassed. It will be remembered
during the race to Edinburgh that on August 18, 1888,
the West Coast train ran from London to Edinburgh
(40014 miles) in 7 hours 38 minutes, and on the following
day the East Coast train covered its distance (89214
miles) in 7 hours 32 minutes. Again, on the 81st of the
month the East Coast did the distance in 7 hours 263
minutes. The feat thus performed was 8921¢ miles in
4163 minutes of running time, subtracting the 2614
wminutes for lunch at York, 2 minutes at Selby, and 13§
minutes at Ferry Hill. The speed, excluding stop-
pages, was 56‘5C miles an hour all the way. Including
all the stoppages, except the 261§ minutes for luncheon,
it was 56 miles an hour. This was certainly the best
run ever made up to that date, but it was not an ex-
ample of a regular service. The race only lasted aboat
a fortnight,and ever since 8 hours has been the stand-
ard time for the journey on both routes, which gives
an inclasive speed of 50 miles and a running average of
581¢ miles on the longer route. Omitting the luncheon
time, the average rpeed, including all other stops, is 53

Now let us see what is being done in America. The
Royal Blue Limited between Jersey City and Wash-
ington makes the run daily at an average speed of 528
wmiles an hoar. This is just a tritio better than our
‘West Coast Scotch expresses.

All these good runs have been put into the shade by
one on the 14th of S8eptewber, from New York to East
Buffalo, 486)5 miles in 439 winutes. When the news
of this came by telegram it was received with incre-
dulity, as the invention of a newspaper reporter, but
with the full details before us it is impossible to deny
credenoce to it. The run hus certainly been made, and
would have fulfilled the planof its author, Mr. H. Wal-
ter Webb, third vice-president of the New York Cen-
tral and Hudeon River Railroad Company, of covering
the entire distance at a mile a minute, had there not
been 73§ minutes delay for a hot bearing. The follow-
ing table gives the particulars of the rans:

Milea, —_— Time. Speed.
Miles.
New York. ;:g a.m. } 614
arr, E a.m. .
13 Albany..... dep. | 9:5% am. 50°53
2013 Syracuse arr. lz:m p.m, 61 miles an
JTACUSe... | dep,  [12:2¢ p.r. boar,
4634 E. Buffalo. 250 s |

From New York to Albany the line follows the
windings of the Hudson River, which are very sharp,
entailing curves of short radius. The track is practi-
cally level, except that a sumwit of 100 feet is sur-
mounted at one place. Thedistanoce is148 wiles, and was
covered in 140 minutes, at the rate of about 61} wiles
an hour. Three minutes and aquarter were consnmed
in changing locomotives, and the next stretch to Syra-
cuse of 148 miles was dope in 146 winutes, or at the rate
of 61 miles an hour over an undulating country. In
21¢ minutes another locomotive was coupled on aud the
run of 145 miles to East Buffalo was commenced. This
was over a level line, and was done in 148 wminutes, in
which is included a stop of 7% minutes for a hot bear-
ing. Had it not been for this delay, the splendid run
of 145 miles in 140} minutes would have been wmade at
the rate of 62 miles an hour. As it was, the eutire
journey only exceeded by 83§ minutes the determined
rate of 60 miles an hour for 7 hours 16 minutes, includ-
ing stoppages.

The train consisted of a locomotive weighing 60 tons
and a tender weighing 40 tons, a drawing roomn car 40
tons, a buffet car 33 tons, and a private car 88 tons, or
about 210 tons in all, by no means a light train. The
engines bad cylinders 19 inches in diawneter by 24 inches
stroke. The first had 6 feet 6 inches coupled driving
wheels, and the other 5 feet 9 inehes wheels. The total
heating surface of the first engine reached the high
total of 1821°5 square feet, and the grate area was 273
square feet. All the tenders were fitted to take up
water during transit, and were able to carry 6 tons
of coal.

It is easy to guess the cause of this feat being at-
tempted. There will be great rivalry among the rail-
ways running to Chicago during the exhibition year,
and they are already beginning to show the public
what they can do. On the line on which the run was
made there are four tracks over the first section and
six over the remaining sections to Buffalo, so that it
offers ample facilities in the way of a clear course for
fast traffic. It has a well laid roadbed and easy grad-
ients. The curves are very bad as far as Albany, but
American rolling stock is built to follow a sinuous
track, and winds its way with comparative ease. If
there should be a notable increase of railway speed in
Awerica, we shall expect to see further improvements
bhere, and our moderate distances still further de-
creased.

Floral California.

The Orcutt Seed and Plant Company, S8an Diego,
California, have issued an interesting descriptive list
of Californian trees and flowers. The writer thinks
that there is perhaps no country in the world where
the early-spring flowers 8o change the face of the earth
from a desolate waste to a beautiful garden as on the
Pacific coast—hills, mesas, mountains and valleys, and
the arid plains of the desert, alike quickly responding
to the vivifying raiu. ‘California,” he says, ‘‘ has
probably already furnished to the horticalturist a
greater variety of beautiful flowers and stately trees
than any other State in the Union. Yet many others
are awaiting the appreciation of man, or wasting their
sweetness on the desert air.”

&

Getting Rid of Fleas.

A ocorrespondent of the Washington Star, who has
been studying the subject of getting rid of fleas, gives
this as the result of his investigations: If those who
are troubled with this insect will place the common
adhesive fly paper on the floors of the rooms infested,
with a small piece of fresh meat in the center of each
sheet, they will find that the fleas will juinp toward
the meat and adhere to the paper. I cowpletely rid a
badly infested house in two nights by this means.
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The Lacquer Tree iIn
Germany.

On his return from
Japan, sixteen years ago,
says Nature, Prof. Rein,
the well known authority
on Japanese art and in-
dustry, planted in the
Botanical Garden at
Frankfort some specimens
of the lacquer tree (Rhus
vernicifera), fromm which
the Japanese obtain the
juice employed in the pro-
daction of their famous
lacquer work. According
to the ZTimes, there are
now at Frankfort thirty-
four healthy specimens of
the lacquer tree, 30 feet
high and 2 feet in girth a
yard from the ground; and
the young trees. which
bhave sprung from the
original tree's seed, are in
a flourishing condition. It
seems to be proved, there-
fore, that the lacquer tree
is capable of being culti-
vated in Europe, and it
only remains to be seen
whether the juice is affect-
ed by the changed condi-
tions, The 7'¢mes says
that, to ascertain this,
Professor Rein has tapped
the Frankfort trees, and
bas sent some of the juice
to Japan, where it will
be used by Japanese
artists in lacquer work,
who will report on its fit-
ness for lacquering. In the
meantime, some of the
most eminent German
chemiste are analyzing
samples of the juice taken
from the trees at Frank-
fort, and samples of the
juice sent from Japan; and
should their reports and
the reports from Japan be
favorable, it is probable
that the tree will be largely
planted in the public parks
and other places in Ger-
many. In course of time
a ekilled worker in lacquer
will be brought over from
Japan to teach a selected
number of workmen the
art - of lacquering wood,
and in this way it is hoped
that a new art and craft
may be introduced into
Europe. Professor Rein
has been conferring with

the authorities at Kew as.

to the results of his experi-
ment.

It would not be a bad
idea for our Department
of Agriculture to introduce
the lacquer tree.

A CORRESPONDENT
sends us the following ac-
count of a kaolin deposit
recently discovered in
Marion Co., Ala., which is
said to be very heavy,
covered in most places by
a layer of earth not ex-
ceeding 4 or 6 feet in thick-
ness. It isin two mounds
or high hills, on either side
of the large branch of Bear
Creek, which by proper
damming will afford ready
weans for transportation
to the nearest railway
station, 12 miles northeast,
nawely, Bear Creek. The
specimens of the mineral
are said to be remarkable
for their parity, lack of
s.dy or gritty particles,
and absence of any veins
or stains of iron, which
would deteriorate the value
and usefulness of the clay.
The deposit seems to be
of great depth.
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THE NEW CHEMICAL LA-
BORATORY OF CORNELL
UNIVERSITY.

The growth of Cornell
University and the supe-
rior facilities which it offers
for the instraction of stu-
dents are exemplified in
the new chemical labora-
tory lately completed, of
which we now present a
few illustrations, plans,
and particulars.

The building was de-
signed by C. Francis Os-
borne, assistant professor
of architecture at the uni-
versity, 1t is in the form
of an irregular parallelo-
gram, 186 feet in length, 50
feet wide in the main por-
tion and 70 feet in the
wings. The edifice is con-
structed of red brick, with
trimmings of Medina sand-
stone ; the roof is of gray
slate. Slow-burning con-
struction was employed
throughout. Across the
main part of the building,
dividing each floor into
three nearly equal parts,
run two flue wallg, 3 feet
in thickness, inarked F F
in the plans. Theese con-
tain a great nuwmber of
separate air flues leading
from the hoods.

The Qualitative Labora-
tory contains 88 work tab-
les, arranged in six double
rows. Each table is pro-
vided with three drawers
and three cupboards be-
low, so that by suitable
arrangement of working
hours three students inay
occupy one desk, making
it possible to accomwmo-
date, in all, 264 students
in thie labora€ory. - There
is a circolar poreelain sink
between every two adjoin-
ing tables; the waste pipes
from these descend verti-
cally through the floor and
discharge into troughs on
the ceiling of the sub-base-
ment below.

Hoods or fume closets,
with sliding glass sashes,
extend nearly the whole
length of the flue wall on
the east side of the room.
Several of these hoods are
devoted exclusively to the
use of hydrogen sulphide,
the gas being conveyed by
pipes from the sub-base-
ment, where it is made in
large, self-regulating gene-
rators.

Thereis a weighing room
provided with balances for
the use of certain stu-
dents, who, during part®of
the year, carry on quanti-
tative work in the quali-
tative laboratory. Beyond
these roows is situated the
chemical laboratory of the
United States Agricul- -
taral Experiment Station,
completely equipped for
the various kinds of analy-
ses here performed, espe-
cially the estimation of fat,
and of nitrogen by the
Kjeldahl method.

Oxygen and Hydrogen.
—Theere gases are obtained
by the electrolysis of water
in twelve pairs of glass
cells with electrodes of
lead, placed in a trough
of water. The carrent is
brought into the building
from the electric labora-
tory, where it is generated
by a Siemens dynamo,
driven by the water power
of the falls in the gorge
below the university. This
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has his own independent locker. The remnaining
tables are intended to be occupied by one student
only ; the room is thus capable of accommodating 108
students. The table in the middle of the room is pro-
vided with twelve inclosed cases, each containing a
simple form of rheostat and the other arrangements
ncceessary for carrying on two or three electrolytic deter-
minations at once, with currents varying in strength,
at the pleasure of the operator, from one-tenth up to
ten c. c. of oxy-hydrogen gas per minute, as usually
measured. Some of the other conveniences for quanti-
tative work provided in this room are a steamm drying
closet of new construction, the temperature of which
can be controlled at will up to 195° or above, a number
of constant level water baths, kept constantly boiling,
in a part of the hoods, heating places in the other
hoods and at each student’s table, and a suction pump
for every student. Distilled water is prepared in a
special condensing apparatus in the attic, and is stored
in a large tank lined with block tin ; from this tank
the water is conveyed by block tin pipes to every
working room. Air blast is abundantly provided in
every room where it is needed from a large reservoir in
the adjoining physical laboratory, kept full by an air
punp constantly running.

The Balance Room of the quantitative laboratory con-

construction a pleasing architectural effect and greatly
increased air space are secured.

There is a ‘“‘rostrum” or raised platform, with a
completely equipped demonstration table and black-
board, from which the instructor gives announcements
or explanations to the students, and which is so
placed as to be plainly vieible from all parts of the
room. A slate slab for special experiments extends
along the west side of the laboratory. In the corners
are cases of drawers containing the various chemicals
needed by the students. 4

The Museum, fifty feet in length, contains the col-
lection of general and applied chemistry, consisting of
several thousand specimens, -displayed in glass cases,
consisting chiefly of the materials and products of
chewical industry. Many of the most interesting of
these were collected at the Paris Exposition of 1889.
The sulphuric acid and alkali industry, the manufac-
ture of glass, porecelain, cement. illaminating gas, and
gunpowder, the reflning of petrolenm, and the pro-
cesses of photography, are illustrated with especial
fulloess. . The organic collection containsspecimens of
all the typical compounds of carbon, a large part of

which were prepared by students in the organic lab-

oratory.
The Large Lecture Hall is 52 by 66 feet, and occupies

and Dr. W. R. Orndorft, Assistant Professor of Organic

Chemistry. The instructing force also includes six

instructors and assistants in the various laboratories.
Parafiine in Diphtheria.

Mr. A. M. S8ydney-Turner, S8urgeon to the Gloucester
County Infirmary, informs the Lancet, in reply to in-
quiries, that he has treated thirty cases of diphtheria
(children and adults) with paraffine, and has had the
satisfaction of seeing every one recover. Hisplan is to
ask for the ordinary parafine used in lamps, and, hav-
ing scraped off the diphtheritic pateh, to apply the
paraffine every hour to the throat (internally) with a
large camel’s hair brush. As a rule, the throat gets
well in fromn twenty-four to forty-eight hours, and with
improvement in the throat the paraffine is applied less
frequently, but he continues its use for two or three
days after the complete disappearance of the patches.
He speaks definitely as to the therapeutic effects, but
is unable to state what the chewical action of paraf-
fine on the diphtheritic membrane is ; probably the hy-
drocarbons in the liquid exert some powerful influence
on the membrane.

THERE are sixty miles of snow sheds on the Central
Pacific Railroad.

O
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‘“Bish? on Birds.

*Bish ” says that ** birds having long legs have to
have a iong neck.”

** How's that, Bish?”

‘*“Why, you see, if they didn't have a long neck, they
ocouldn’t drink without sitting down.”

** Well, Bish, some birds have long necks and short
legs. How is that?”

“You'll find these things are all calculated oaut.
These birds having long necks have nse for them. Youn
are thinking about the swan. Well, he likes a bit now
and then from the bottom of the water, and his long
neck is to enable him to satisfy this taste; besides, long
necked birds feed on food of a poor quality, so that to
get any enjoyment out of eating, they have to have a
long neck to enable them to taste it long enough to
make it enjoyable.”

‘“ How about snipes 1"

‘*Snipes! well, some of them haven't a very long
neck, to be sure, but they have what amounts to the
same thinug—a long bill—and they are rigged so that
they can tip up to make up for the rest. Now,” said
Bish, full of the long neck idea, * the ostrich has the
longest legs of any bird I know. Look at his neck !
It easily reaches to the ground. Doesn’t this prove my
position? And his legs are strong enough to hold up
an elephant. Speaking of the elephant,” continued
Bish, ** he isn’t a long necked bird, I mean animal. He
hasn’'t any neck at all, and he is so heavy that he can't
sit down every time he wants a drink or a mouthful of
hay. See how these things are calculated out for hiwm.
Could anything be handier than his trunk ?”

‘* How about snakes, Bish ?"

**All neck. They can reach anywhere for-food or
drink. Returning to birds,” said Bish, ** did it ever
occur to you that birds that roost can’t fall over back-
ward 1

‘*No, indeed. How do you explain that ?”

** Well, you see, their claws reach around the perch,
80 that when they begin to lean over backward, their
claws tighten like a pair of pipe tongs. I tell you,”
said Bish, *‘ these things are all calculated out.”

Pw -
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PAINTED PAPRR.—Uusized paper is coated with an
aqueous solution of dextrin. When this coat is dry a
layer of siccative oil paint is applied ; and the sheet so
obtained 1nay be used for packing purposes, to render
fabrics immperineable to water, ete. :

NIPPLE HOLDER.

As shown in the accompanying cuat, this holder is
double ended and holds two sizes of nipples 1 inch and
% inch. They are moude in various sizes running from
3¢ inch to 4 inches, and can be used in a machine or a
vise. These holders are so arranged that when the
thread is cut, the nipple can be removed by simply
starting back the wedge. This loosens the inuer part

of the holder and allows the nipple to be easily taken
out with the fingers. The sectional view shown in
lower cut clearly shows the.operation of the wedge.
Forwerly the nipple was driven in so firinly that after
the thread was cut, wrench or tongs had to be used,
which often broke or damaged the nipple. These
holders are made by the Armstrong Manufacturing

Company, of Bridgeport, Conn.

Chicago Fair Items.

Mr. James Dredge, editor of Engincering, London,
and Sir Henry Trueman Wood, the Royal Commis-
siongrs for Great Brituin and Ireland to Chicago’s
World’s Fair, passed through New York last week
howmeward bound. .

They had been to Chicago and selected a site for a
building suitable for the British exhibits. The com-
missioners express their belief that our exposition will
be the grandest that any nation bas bad and that their
manufacturers will be well represented, notwithstand-
ing their aversion to our tariff.

Mr. Steppani, of Berlin, wants to build a Moorish
castle on the World’s Fair grounds, and proposes to
spend $500,000 on it. He exbibited a structure of this
kind at Paris, but its cost was much less. The plans
bave been submitted to the Committee on Ways and
Means, and if they are adopted visitors will certainly
be dazzled by the Oriental magnificence of Mr. Step-
pani’s palace. The building, it is proposed, shall be
200 X 200 feet, one story high, and constructed of brick
in the Moorish style. Mirrors will make of the interior
a place of brilliant and many times multiplied reflec-
tions. Indeed, one wili be likely to lose himself in the
maze of beveled and priematic glass, for it is intended
that a feature of the castle shall be a labyrinth where
the illusions are to be 8o perfect that on entering one
will think he is advancing to an endless series of colon-
nades.

Good Eyesight of Indians,

Dr. L. Webster Fox is of opinion that savage races
possess the perception of color to a greater degree than
do civilized races. In a lecture lately delivered before
the Franklin Institute, Philadelphia, he stated that he
had just concluded an examination of 250 Indian chil-
dren, of whom 100 were boys. Had he selected 100
white boys from various parts of the United States, he
woald have found at least flve of them color blind ;
awmong the Indian boys he did not discover a single
case of color blindness. Sowme years ago he examined
250 Indian boys, and found two color blind, a very low
percentage when coinpared with the whites. Among
the Indian girls he did not find any. Considering that
only two females in every 1,000 among whites are color
blind, he does not think it surprising that he did not
find any examples among the Indian girls.

THE NEW CHEMICAL LABORATORY CORNELL UNIVERSITY-THE LARGE LECTURE ROOM.
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RECENTLY PATENTED INVENTIONS.
Railway Appliances,

ELECTRIC RAILROAD. — Ira Robbins,
Sheffield, Ala. This invenuon provides a special con-
straction and arrangement of parts for roade which
employ a continnous insulated underground conductor
for the supply of the current to the motor on the car.
Spring-actuated drums, in boxcs a proper distance
apart beneath the roadbed, each carry a given length
of ducting wire d at one end to a carrier to
be drawn along by the car, and connected at the other
end to the main conductor, laid the full length of the
line, the carrier belng disconnected from the car when
its section of wire is unwound, when it is drawn back
and wound up on the drum by the spring, the car at
the same time entering unpon another section, and taking
its current from the next carrier.

SNOW REMOVING APPARATUS.— Jawes
F. Seery, Kingsbridge, N. Y. This apparatus for clear-
ing rallway tracks and roadbeds of enow is mounted
on a platform car, and counsists of rotary brushes ar-
ranged to sweep the snow npon heated pipes or into a
heated chamber, the snow that is piled on the pipes
being carried along by auxillary brushes and . distri-
bated over lower pipes, or thrown against pipes located
above tho lower coils. The snow is thus converted into
heated water, which is delivered upon the roadbed in
a manuer designed to dispoee of any snow which may
have been left by the brushes.

CAR CouPLING.—Jeremiah W. Kirby,
Great Falls, Montans. This coupler is of the * hook
and catch ™ class, and is designed to be simple and
durable in conetruction, and easy and efficient in opera-
tion. Tbe drawhead has longitudinal recesses in its
upper face, separated by a partition, and a transverse
rock shaft carries lifting arms resting in the recesses, a
cougling hook being pivoted at the rear end of one of
the recesses and a catch bar arranged in the other
recess. The coupling hooks have beveled heads
whereby the cars will be automatically coupled as they
come together,

Mechanical Appliances.

BrAsT FURNACE BELL AND HOPPER.
—Benjamin F. Conner, Columbia, Pa. This is an im-
proved mechanism of simple and durable construction
adapted to evenly distribute the charging material in
the furnace, or to throw portions of it to the center
ouly or to the walls as desired. An upper or outer bell
closes the mouth of the hopper, and this bell hasa
central opening closed by a lower or inner bell, a
counterbalanced beam above the hopper supporting the
outer bell, while a lever connected with the inner bell
is connected with the piston of a steam cylinder, an
adjastable arm on the piston rod being adapted to en-
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adapted for patting on in any position, having no up or
down, right or left, or front or back. The inventor has
associated himself with the Niles Iron and Steel Roofing
Co., of Niles, Ohio, who will manufacture this lath in
addition to their line of roofing, corrugated and V-
cnmp iron, etc.

DuMPING WAGON. — Thomas Hill,
Jersey City, N.J. Two patents have been granted this
inventor for improved dumping wagons. In one of
these wagons, on each of the side pieces of the wagon
frame is secured & supporting rail of novel shape, the
rail having a front and rear downward Incline, with a
higher central level portion in which are two recesses
or sockets. On each side of the body of the wagon are
two strape, each carrying a roller which rests and rides
on the rail, their position being such that, when the
body is at rest on & level, the forward roliers will be at
the bottom of the front incline of the eide rails, while
the other rollers will rest 1n the sockets on the higher
level of the rail, but when the body is pushed back the
rear rollers roll down the rear incline and the forward
rollers roll up and b ted in the kets of the
central higher portion of the side rails, whereby the
wagon body s tilted rearward. According to the con-
struction provided for by the other patent, the frame of
the wagon curves downward at its back end, and on
each side is a plate or rall forming a track, baving a
projection or stop at the rear end of its curved or in-
clined portion. On each sde of the wagon body,
somewhat nearer the front than the rear, Js a strap to
which is pivoted a roller carrier or carriage, the rollers
running upon the side rails and carrying the body,
which is tilted for damping by being pnshed backward
till the rollers are arrested by the stop at the lower back
end of the carved or inclined portions of the rails,

PLATFORM WAGON. — This imbrove- pumpe,

ment is covered by another patent to the same invent .-
or, for a wagon more egpecially adapted for carrying
heavy goode, the object being to lessen the cost of con-
struction of such wagouns, while making them lighter
and better fitted to withstand the roughest urage. 'rhe
main frame of the platform ists of two ind

WBusiness and Personal.

The chargs for Insertion under this Aead ts One Dollar a Kne
Jor each nsertion ; about eight words to aMne. Adver-
4 ts must be received at publication ofice as early as
Mvmoﬂmtowhuuouow‘mmom

For 8ale—One 1 H. P. double cylinder, double drum,
friction horizontal hoisting engine, with boiler and fix-
tures. New. Address W. P. Davis, Rochester, N. Y.

Patent Dealers. Street & Fishburn, Dallas, Texas.

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

For best hoisting engine. J. 8. Mundy, Nowa.rt. N.J.

‘Wanted—Reliable firm to manufacture d metal
novelty for cash. Address Box 1001, Bay City, Mich.

The price of the Brown & Sharpe No. 8 Universal Cut-
ter and Reamer Grinder is $200. Former price, $200.
Brown & Sharpe Mfg. Co., Providenos, R. [. .

The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R. Dudgeon, 24 Columbia 8t., New York.

“How to Keep Bollers Clean.” Send your addreas for
free 96 p. book. Jas. C. Hotchkiss, 112 Liberty 8t., N. Y.

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Lalght and Canal 8ts., New York.

Centrifugal Pumps for paper and pulp mills. Irrigating
and sand pumping plants. Irvin Van Wie, Syracuse. N. Y.

Rubber Belting, all sizes, TT)¢ per ceut from regular lst.
All kinds of rubber goods at low prices. John W. Buck-
ley. 156 SBouth Street, New York.

Wanted—A ocopper vacuum pan, 5to 8 feet diameter.
Address, giving full particulars and lowest price, Cash,
box 778, New York.

For Sale—All rights for tested stairs cliimbing wheel
chair for people who cannot walk. Patent allowed.
Address J. B. Bray, Waverly, N. Y.

Gulld & Garrison, Brooklyn, N. Y., manufacture steam

pumps, P us, pump
acld blowers, filter press pumps, eto.
8plit Pulleys at Low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s 8hafting
Works, Drinker 8t., Philadelphis, Pa.
For S8ale—Wrought {ron flume racks, cast iron pulleys
from 6 to 90 inches In diameter, gears, all 3 cents per

ent sections of angle iron, one of which, having op-
poeite apper and lower flanges, forms the front and
eldes, and the other forms the back, which is bolted to
the under side of the former, There is boarding in
and between the flanges of the angle iron sections
forming the front and sidee, and re-enforcing strips | Also
within the channel between the boarding and the upper
flange,

Di1sPLAY STAND.—Erpest A. G. Kurth,
New York City.
apart and packed in a small space, and quickly built
up, and is preferably adapted for the display of toys
and other small articles, being aleo suitable for use asan
or ] center piece for a table. In the centerof &

gage the beam, the mechani ting and op
ing the bells independently of each other.

DRuUM SHIFTER FOR HoIisTs. — Jeffer-
son U. Elwood, McKeesport, Pa. This device is
adapted to slide the hoisting drum on the main driviog
shaft of a holsting machiue, to engage the drum with a
friction pulley or other device for rotating it. It con-
eists of a frame fitted to slide and having end plates,
one of which engages the dram while the other has pine
extending from its face and engaged by cam grooves in
the face of a collar mounted to tarn. The device is
simple and durable, does not weaken the shaft iu any
way, and permits the operator to shift the collar either
to the right or left to engage the dram with the friction
pulley.

p»p

Miscellaneous.
FRuUIT PICKER.—John H. Woodward,

Rochester, N. Y. This is a simple and convenient
device derigned especially to facilitate the picking of
grapes, by means of which the clusters may be readily
separated from the vine, and will not be dropped, but
will be held until they can be depoeited in a suitable
receptacle, It consists of a handled bar having a
pointed end, a spring-pressed knife sliding on the npper
side of the bar and a spring-pressed plate on the under
side of the bar, the plate forming a stem clamp adapted
to operate in unison with the knife.

PNEUMATIC GAME BoARD.—Edwin L.
McConaaghy, Philudelphis, Pa. This board, which ie
designed to beheld in one hand in playing, is practically
triangular in shape, and has a circular central depres-
sion, the level surface of the board sloping upward to
the edge of the depreseion. Around the center are
shallow caupped depressions, adapted to form resting
places for a light ball of cork or other material used
playing the game these depressions being connected
by cbannels cut to form a track. Ineachof the de-
pressions 1s a perforation extending obliquely down-
ward through the board, and the ball is propelled by a
jet of air from a simple form of buibor other jet blower,
the game requiring that the force of the jet shall be just
sufficient to move the ball from one station to another
till the central station is reached.

PNEUMATIC BILLIARD TABLE.—This
is another patented invention of the same inventor,
providing a game board with pockets or cavities con-
sisting of cupped depressions formed in its surface,
while the balis, of cork or similar material, colored as
may be deeired, are propelled by air jets froma jet
blower. The blower is formed with a emall nozzle
adupted to it 1n one of a series of apertures formed in
the cushion wall around the board, and the game con-
sista in propelling the balls to obtain the highest num-
ber of pockets with a certain number of air puffs.

METAL LATHING.—Charles H. Cartis,
Niles, Ohio. This lathing is constructed of eheet metal
having a series of openings running laterally und ob-
liquely through it, leaving oppogitely arranged hoods
on reverse sides of the sheet, whereby a large body of
mortar connects the outer sarface portion of the plaster
with the clinching portion, and but a small portion
will pass through and fall behind the lath. The con-
stroction is designed to give special stiffncss to the
lath, on account of the corrugations being reversed,
while the lath has superior locking qualities and 1s
easily bandled without cutting the hands, a sheet being

circular hase a polished brass disk is located, spanned
by a yoke, and in apertures arranged in a circle around
the base are inserted rods attached at their upper ends
o A central connecting sleeve, and forming a cage-like
figure, in which is a central vertical shaft, the lower
pivot point of which tnrne on the polished disk, The
shaft extends above the cage, where it has a hub with
apertures io which are inserted curved arms adapted to
recelve articles for display, and the shaft also carries a
fan wheel adapted to be rotated by currents of warm
afr ascending from: lighted candles held in light rod
brackets on the sides of the cage, whercby a portion of
the stand will be kept constantly revolviog.

KNIFE GUARD. — Charles 8. Wright,
Skaneateles, N. Y. This is a device especially designed
for the use of retail dealers in cutting cheese. A circular
plate or table, of sufficieut size to hold the cheese, is
pivoted on a suitable support, and centrally over the
plate is secured an inverted U-shaped frame, adapted
to extend centrally over the cheese., This frame is
centrally connected with a bent and slotted knife guard
extending at right angles from it, and having a suitable
foot by which it is secured to the base. When the
cheese is in position on the central plate it may be easily
brought into position to cat a slice of any desired size,
and when the cut is made the knife is guided at both
ends to cut evenly through the cheese, so that there
will be no crumbhing or waste.

CANE JUICE STRAINER. — Walter C.
Hazlhip, Brusly Landing, La. This strainer may be
operated by hand or power to effectually eeparate
fragments of sugar cane and other refuse from the cane
Juice as it flows from the crashing rolle of a sugar
mill, It i ially of an g jnice-receiv-
ing box, on which Is mounted a main strainer frame
apertured at one side for the discharge of surplus juice,
a reciprocating rake being actuated in the strainer,
whiie 8 screen frame receives the overflow, and there is
another screen frame lower down in the box.

WIRE STRETCHER. — John W. Peter-
son, Slater, Iowa. This is & simple and inexpensive
device for stretching barbed or other wire, and facili-
tate the proper fastening of the wire to the fence poste.
It consiste of a bar having a fixed head at one end and
a clamp and a fixed head at the other end, a lever and a
hook sliding on the bar, with another clamp working
oppoeitely to that of the fixed head, and other novel
features, whereby the wire may be quickly and
thoroughly stretched and held for attachment to the
post, the device being aleo adapted for splicing wire.

CiaAR Box TRIMMING MACHINE. —
Henry Leiman, New York City. Iu this machine saw
shafts are journaled in upper and lower adjustable
brackete, the saws mounted on the shafts having lateral
ard vertical inclinations, 1n combination with a gaage
bar, carrier, and other novel features, whereby the
operation of trimming cigar boxes will be almost com-
pletely automatic, the mechanism of such machines
being so simplified that the services of two unekilled
Jaborers will be all the help required, their work being
to feed the boxes to the machive, from which the box
passes having all of its projecting edges made flush
with its top, bottom and eides.

Note.—Coples of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.
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This stand can be readily taken |

pound. Cotton looms, $15; tin roping cans, fiiers, 10 cents
each. Other supplies cheap. Mill burned. Send for
circular. Baltio Mill estate, Baltic, Ct.
mclo Lanterns and Stereoptloons of all prices. Views
every subject for public exhibitions, eto.
l‘."A profitable business yor a man with small capital.
for home t. 220 page catal

Jru. McAllister, Optician, 40 Nassau 8t., N. Y.

HINTS TO CORRESPONDENTS.

Names and A ddress must woompu'% all letters,
or no attention will be paid thereto is 18 for our
information and not for publication,

References to former articles or answers should

give date of paper and l" or number of question.
ll%:llﬂe DOt answer reuronsble time shouid
correepondeuu will bear in miod that

some answers require not a little research, and,
though we endeavor to regly to all either by letter
or in thir department, each must take his turn.

Special Written lnformnllo- on matters of
personal rather be
expected withoat remunemnon

Scientific American Supplements referred
tomay be had at the office, Price 10 cenus each.

llooh- referred to promptly supplied on receipt of

!ﬂlnonl- sent for examination should be distinctly
marked or labeled.

(34970 W. F. E. asks: Can a practical
and temporary storer or preserver of power be made
with compressed air ? [f so, is there any limit to the
amount of force that can be thus stored and used again
at will? Arethere any successful workiog appliances
on this cold-pressed alr plan? At what, and where ?
If not practical, why ? Also are there any practical
means of storing for a short time great quautities of
mechanically developed electricity 7 A. Air under pree-
sure can be etored for future use and is used in this way
for mine haulage. It is limited to the size of storage
tanks. Electricity is also, practically speaking, stored
in the storage battery system. Has been described and
illustrated in SCIENTIFIC AMERICAN aud SUPPLEMENT.

(3498) F. J. 8. asks : What pressure will
a two by three foot upright boiler safely stand, one-haif
inch fron ? What horse powerand what size propeller
will a boat five feet by twelve require to make a speed
of four miles an hour ? At what spced should ascrew
propeller (12 inch) be run for the best results ? A.
Small engines shonld have 22 cubic inches of cylinder
space to a nominal horse power. Boilers should have
not less thun 14 square feet of heating surface to a horse
power. Your boiler should be good for 100 pounds
steam pressure. The boat requires 2 horse power en-
gine and boiler. 12 inch screw shounld run 300 revolu-
tions per minate.

(3499) 8. A. K. asks: Can you tell me
how to melt pure rubber and how to harden it again?
A, You cansoften rubber by heat and then it can be
pressed into shape. It cannot be melted and hardened
again. We recommend * Rubber Hand Stamps and
the Manipulation of India Rabber,” $1 by mail.

(3500) J. A. 8.—For violin varnish.—
Dissolve 12 parts sandarsc gum, 6 parts shellac,8 parts
mastic, 3 parts elemi in 150 parta 93 per cent alcohol, in
a bottle heated in a water bath. Then add 6 parts
Venice turpentine. Stir and sllow the contents to sct-
tle in the corked bottle. Then pour off the clear var-
nish for use,

(8501) W. P. asks : Can you inform me
where I can find a magnetic needle for flnding gold or
silver deposits, and If there is such a thing ? If so, the
probable cost of one ? A. There is no needle or other
device for inding gold and silver. The ordinary dip-
ping maguetic needle is used to indicate bodies of iron
ore in the ground near the sarface.

(8502) F. F. 8. asks what the laandry
people use'to give the collars, shirts, etc., the gloss that
is on them. A. 1. Starch, ! ounce: paraffine, about 3
drachms ; white sagar, tablespoonful; tablesalt, table-
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spoonful; water q. s. Rub up the starch with soft water
into a thick smooth paste. Add nearly or quite a pint of
boiling water,with the ealt and sugar dissolved in it, and
having dropped {n the paraffin, boil for at least balf an
bour, stirring to prevent barning. Strain the starch
and use while hot. Sufficient bluing may be added to
the water, previous to the bolling, to overcome the
yellowish cast of the starch, if necessary, Spermaceti
may be used in place of parafin. Starcbed linen can
only be properly finished by hard preseure applied to
the iron. 2. Gl d shirt b —Take 2 of
fine white gam arabic powder, pant it n a pitcher
and pour on & pint or more of water, and then, baving
covered ft, let it stand all night. In the morniug, pour
1t carefully from the dregs into a clean bottle, cork and
keep it for use. A teaspoonful of gum water stirred in
a pint of starch, mada in the usual way, will give to
lawns, white or printed, & look of newness, when
nothing else can restore them, after they bave been
washed,

(3503) G. B. asks how to color leather
black. A. Patent leather black.—Mix together 31§

.| pound each of ivory black, purified lampblack and

pulverized indigo, 8 ounces dissolved gum arabic, 4
ounces brown sugar auvd i ounce glue, dissolved in
1 pint water; heat the whole to boil over a slow fire,
then remove and stir until cool, and roll into balls. 2.
Vinegar black. —This is the most simple and useful
coloriog liquid for the trimming shop for blacking
leather straps. To make the simplest, and without
doubt the best, procure shavings from an iron turner,
and cover them with pure cider vinegar, heat up and
set aside for a week or two, then heat again and set 1n
a cool place for two weeks, pour off the vinegar, allow
it to stand for a few days, drain off and cork up in bot-
tles. This will keep a long time, and while prodacing
a deep black on Jeather, it will not stain the hands.
a. 402 ounces bruised gallnnts and 17°50unces green
nutebells are boiled in 26:25 ounces rainwater; when the
mixtare has boiled one hour; the liquor is etrained
tbrough a cloth; the leather to be colored is first stained
with the solution of Iron filings, common salt and vine~-
gar, as given under purple, before the above decoction
is applied.— From * Scientific American Cyclopedia of
Receipts, Notes and Queries.” In prees.

(3504) A. J. B. asks for a harmless hair
dye. A. The following is a receipt for hair dyes taken
from the ** 8clentific American Cyclo; cdia of Receipts,
Notes and Querice.”” In press. Walnut skins beaten
to a pulp, 4 ; rectified alcohol, 16 For
a black dye the following is excellent. Iron sulphate,
10 grains ; glycerin, 1 oance: water, 1 pint. The hair
must be thoroughly washed with this, dried and brushed
once daily for three days, then the following ehould be
applied on a small tooth comb, but it should not be
allowed to touch the skin if the other preparation has
done 80, as a temporary stain would result. Gallic
acid, 4 grains ; tannic acid, 4 grains ; water 13§ ounces.
After the application of the first preparation the bair
should be allowed to dry, and then be brushed, Sab-
sequently both formulas may be used once dally, at an
interval of an hour or so, until a black color is pru-
daced.

(8505) E. K. asks for the general method
of tannirg fur skins. A. After cutting off the useless
parts, and softening the skins by soaking in warm
water, take away the fatty part from the inside, after
which soak the skins in tepld water for two hoars.
Mix equal parts of borax, saltpeter, and Glauber salts
(sulphate of soda) in the proportion of about 3§ ounce
of each, for each skin, with water q. 8. to make a thin
paste. Spread witb a brush over the inside of the skin,
applying more on the thicker parts than on the thinner.
Doable the skin together, flesh side inward, and place
in a cool place. After standing twenty-four hours
wash the skin clean, and apply the following mixture
in the eame manner as before: 1 ounce sal soda,}glounce
borax, 2 ounces hard white soap, melted slowly together
without being allowed to boil; fold together again and
put in a warm place 24 hours. After this dissolve 3
ounces alum, 7 ounces ealt, 13§ ounces saleratus, in
sufficient hot rain water to saturate the skin; when cool
enough not to ecald the hands, soak * the skin in it for
12 hours, wring out and hang up to dry. When dry,
repeat the soaking and drying 2 or 8 times, till the skin
is sufficiently eoft. Lastly, smootn the inside with fine
sand paper and pumice stone.—From * Scientific
American Cyclopedia of Receipts, Notes and Queries.”
In press; ready December 1, 1801, .

(85068) A. L. N. writes: Please inform
me through your valuable paper the difference between
open and closed circuits, also the difference in battery
for open and closed circuits¥ A, In an open circuit
the current flows over the wire only when the circuit is
closed temporarily, as in ringing a beli or in operating
a telegraph sounder, whereas in a closed circuit the
current flows continuously over the wire except in the
intervals produced in the regular signaling or tele-
graphing. For an open circuit, a battery which will
not deteriorate under the conditions of uee i employed,
such as the Leclanche and many of its modifications.
For a closed circuit a battery is employed which will
maintain a continuous current 8o loug as the battery is
supplied with materials and kept in order. The gravity
battery is the moet generally used on circuits of this
class,

(8507) J. F. C. asks: Give a practical
receipt for keeping beef from spoiling for a long time
in warm weather, without drying it. A. Canning and
cold storage are the only means of preserving meat
that we can recommend. The use of preservatives, such
as salicylic acid, sulphites, boric acid, etc., is to be de-
precated. The'short article you refer to is not very ac-
curate, but presents rather the popular aspect of tte
case

{8508) C. M. H. asks: 1. Give rule for
obtaining any desired speed with aud without counter
shaft. A. Rules for speed.—Multiply the diameter of
the driving pulley by its speed and divide the product
by the diameter of the driven pulley for its epeed, or
the required epeed for the diameter. If a counter shaft
is used, proceed in the same manner for its epeed, ana
use its driving pulley as above for the final speed, or
size of last pulley. 2. Give rnle for obtaining any de-
sired speed by gears. A. For gearing use the principle
as above stated, but measure the gears by the number
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of their teeth. 3. Can carbon after being burnt out of
steel be brought back? If so, how? A. Steel can be
decarbonized at a red hest, inclosed in an iron box and
packed with puiverized hematite or iron anvil scales,
and recarbonized by the same process, but packed in
charred bone duet or hoof parings.

(8509) G. E. E. says: In crushing coke
for furnace work there is a great deal of waste that
passes through our one-half inch sieve, This is too
fine to burn on & grate, as it chokes and will not allow
the alr to pass through. Will you kindly tell me
through the BCIENTIFIO ANERICAN of some cheap
way to stick this fine fuel together in luamps or bricks,
o0 that I can burn it in a stove or furnace with draught
not blast ? A. You will find in SciExNTIFIO AMERICAN
SurrLexNExT, No. 360, description and illustration of a
roachine for compressing coal refuse into bricks or
balls. A machine such as is used in making hard
pressed brick would answer the purpose for the soft
Iilicois coal dast. A slight sprinkling of coal tar and
heat with pressure will make solid fuel.

(8510) C. K. asks : 1. How far is it pos-
sible Lo hear thunder under favorabie circumstances ?
A. Thunder is seldom heard over 12 miles, uniess under
very favorable conditions, when 13 miles is a probable
limit. At this distance there would be & lapse of 72
seconds between the flash and the thunder, 2. Does a
bullet fail at the instart it leaves the barrel, or does it
rise before it begins to fall ? A. The fall of a bullet is
controlied by gravity, and it commences its downward
curve at the inetant of leaving the gun, The line of
sight is not parallel with the bore, which yives the ap-
pearance of rising, which it does as referred to the line
of sight.

@3511) T. T. E. asks: Will air getting
into a emall water service pipe prevent the water from
flowing through it when the fall is at least 100 feet?
The owner of my cottage claims it as a reason for my
water supply stopping. Isay [ think if therc was more
air, that we should get more water. The water is
caught from the epring ln a large barrel and then con-
veyed through 3 inch lead pipes to several cottages
then in smail tanks with an overflow pipe. [ am
on the highest grour.d and am the first to be shat off.
A. Air in the pipe is probably not your trouble. The
snpply pipe from the barrel Is too small, so that when
the water is ranning in the lower house tanks it weakens
the pressure at your house, and stops the flow.

(8513) W. R. P. writes: Please give a
receipt for a varnish to be used on gun stocks. A. Use
shellac varnish and rub to & fine finish with French
polish

8513) J. C. R. writes: We have a 50
horse power engine which we wish to increase to a 60
horse power. The cylinder is 1218 and is making 180
revolutions per minute. How fast will it have to run
to gain thedesired power (10 horse power)? A. In the
abeence of full information counceruing your plant, we
can only advise an increase of steam pressure about 15
per cent, which will increase the speed to 200 revolu-
tions and to the required power If the boiler will
not bear the increase in preesure and is large enough for
additional supply, a change in the cut-off would be in
order. Not knowing anytbing of the make of yoar
boiler and engine, we advise that you address the
makers as to the safest way of increasing its power.

8514) L. F. writes : Will you kindly
answer the following questions : 1. What is bisalphuret
of tin ? An old Olmstead’s Natural Philosophy states
that it ls superior to amalgam for exciting the rubbers of
a friction electric machine. I have inquired for it at
several wholesale and retail drug stores, bat they know
of no ruch substauce. Has it any other name? A. It
is a compouend of one atom of tin with two atoms of
sulphur. Its formulais Sn3,. It is sometimes called
mosaic gold. It may be made by heating a mixture of
12 parts tin, 6 mercury, 6 sal ammouiac and 7 of flowers
of sulphur. It is sometimes used as a substitute for
gold powder. 2. At what collegiate justitutions in the
United Statee is the doctrine of evolution tanght? A.
The doctiine1s treated in the leading colleges, aud in
their biological courses quite fully.

(86515) R. B. W. asks : 1. What are the
salts used in gold, silver, nickel and copper platiog ?
A. In gold plating, the cyanide of gold, produced from
chloride; in silver plating, cyanide of eilver, produced
from chloride;Jr nickel piating, double sulpbate of sil-
ver sud ammonia; in plating, cyanide of copper;
and in electrotyping, sulphate of copper. 2. What
kinds of anodes are used ? A. Anodes of pure gold,
silver, nickel and copper. 3. Can you inform me of
some practical volume on plating? A. We refer yon
to Watt's ** Electro-Deposition of Metals,” price $3.50,
also Urquhart's ** Electro-Plating,™ price $2. 4. What
numbers of the SUPPLENMENT coutain® articles on this
subject? A. We refer you to SUPPLEMENT, Nos. 310
aod 160. 5. In what numbers of the SUPPLEMENT can I
find descriptions of various kinds of batteries ? A.
For information on batteries we refer you to SUPPLE-
uMENT, Nos. 157, 158, 150, and 792, .

(8516) J. W. K. says: Have you any
articles on comstruction of shallow wells? Want to
make a well for irrigation. Distance to water, 10 feet.
The water is in gravel and eand. Can more water be
taken from the ground by driven or open wells? A,
The open well when properly constructed will give the
most water, but the driven weli system is the cheapest
for obtaining a large supply. By driving a number of
tabes some distance apart and conunecting all together
below froat line, & singl* pump will operate the whole
system. See SCIENTIFIC ANERICAN SUPPLENMENT, Nos.
107—110, for valnable illustrated articles on the drive
well for small and large water sapply.

(3517) F. B. W.—There is no process
whereby cast iron can be toughened or made more last-
ing for car brake shoes. By partial chilling or by con-
verting them into low steel.

(8518) N. B. D. says: 1 want some wa-
terial of which to make moulds so that I can cast stereo-
types «f small jobe and lines of type. 1 want some-
thing in which I can make an impression of the type.
Plaster of Paris cracks and sticks in the type, and I
have no facilities for using stereotypers' paper. What

L

can yoa suggest? A. We call to mind nothing better
than paper or plaster. The latter will not crack if pro-
perly manipulated.

(8519) F. M. K. writes : Please give re-
ceipt for preserving wood from the effects of the weather
and sun and rain, so as not to crack or absorb molstare.
A. Use raw linseed oil for wood that is exposed to the
weather. Oil and dry in the sun, two coats, and finish
with boiled oll.

(8520) L. A. V. writes : A solid iron cyl-
inder about 9 inches in diameter propelled by geared
machinery rons on asolid iron track at eachend. A
cogged band driven on each end of the cylinder runs in
& cogged track, the band being about an inch greater
in fts diameter to the outer edge of the cogs than the
diameter of cylinder, and the cogged track be:ng cor-
respondingly Jower than the face of the iron track on
which the cylinder rolls, Since putting on the coge
they cause the cylinder to creep about 2 inches ic mov-
ing 22 inches. Cogs work clore. Now can this be re-
medied by dressing ont the cogs onm both band and
track so they would work looee? A. You cannot stop
the creeping by dressing the cogs. The cog band is too
large; its pitch line should be of the same diameter as
the cylinder, and the rack raised so that its pitch line
8hall be level with the bed plate face. The pitch line s
a little larger than the center line of the teeth, so that
the teeth will not bind.

(3521) J. W. H. says: I write to ask the
composition of the material of rubber streets thas are
being put down in Berlin. Aleo if it woald be saitable
material for a race course for trotting horses, and what
it would cost per square yard? A. Wo¢ have no in-
formation as to the detail or composition used in the
Berlin streets, Rubberis a very expeneive material for
such positi The ch rubber mixtures
made here cost ahout 20 cents per pound. or, If one
inch thick, would cost abont $8 per sqnare yard. As to
value for a race course, experiment would be neces-
sary to dctermine,

(8522) E. P. and F. W. asks for a dress-
ing to freashen up patent leather when it has become
dull. A. Use common vaseline. Allow the vaseline to
remain on the shoe for half an hour, then remove with
Canton flannel,

(8523) G. H. asks: 1. When steaming
wood for hending, can there be anything pat into the
water that will make the wood more pliable? A. We
think of nothing better than the steam. 2. Isthere any-
thing that will take oat stains and make the wood
whiter A, Chloride of lime, also oxalic acld for stains.
Oxalic acid is a poison.

(8524) D. C. @. writes : I wish to make
lead harder without losing any of its weight or ductility.
Can I fuse together 1 part copper to 20 parts lead ?
How much heat would be required to melt the compo-
sition ? Would remelting change the nature of the
metal alloys? A. You can make an alloy as proposed.
A small portion of copper will be taken up by lead
when added in thin stripe to the lead at a red heat. Tin
will also make it a little harder, A little antimony will
aleo harden, but makes it less ductile. The composi-
tion named will melt at 800° Fah.

(8525) R. A. J. writes: 1 wish to build
a small water motor about nine inches in diameter.
Have water pres ure of 85 pounds and 1n using a three-
sixteenths inch jet it reduces the pressure to tweunty
pounds. Is the jet too large? How many buckets
should I put in sach wheel, and about what size should
they be ? Will this motor give me sufficient power to
run s sewing machine? A You lose power by friction
in the pipe; pipe should be larger; if not poesible, the
jet may be a little smaller. If the motor is well made,
you can drive a sewing machine with it. You will re-
quire 30 buckets.

(3526) N. L. D. asks: What is the hard-
est composition which will adhere to wood firmly? I
suppose cement woald be the proper word to use. Is
there any way of uaing iron filings, mixing with any sub-
stance which when pressed into a hole or groove fu wood
will make a surface as hard as sheet 1ron? A. Iron
filings 3 parts, ground white lead and red oxide of iron
paint 1 part each, and enough boiled linseed oil to
make a stiff putty. Drive it into the hole or crack. It
will become very hard when dry.

8527) W. F. D. asks: What start or
time allowance do you give a 14 foot sail boat over a
20 foot sail boat in a five mile race? A. The time al-
lowance used by one of the New York yacht clube for
racing is as follows : Rule,—Time allowed in minutes
per mile of course sailed equals the difference of the
square roots of the lengths of the boata in feet, on the
water line, and in favor of the smaller boat. In your
case the longer boat equals 4/20=4'472

shorter boat 4/14=3741

minuates per mile 0781
course in miles 5

Time lllownnce?ﬁ—ﬁ
3 minntes 30°3 second«.

(3528) L. 8. C. says: I would like to
know if there is any substance to put into a dip of acid
water and blue vitriol that will make iron goods have a
red color. A. The scale must be removed from the
goods by dipping in & warm bath of mariatic acid 1
part, water 4 parts, then dip in a eaturated hct solution
of sulphate of copper, or they may be tumbled in saw
dust wet with the sulphste. This will give them a thin
coat of copper,

(8529) F. P. B. asks : How much water
will a i inch pipe carry per hour 2,000 feet long with
250 feet of head? A. If the pipe is in good order, it
should deliver 120 gallons per hoar. ’

(8580) W. A. R. says: 1. Please informn
me of some quick and cheap drier for paint. We use
boiled oil, turpentine avd oxide of iron. Would like some
other receipt for making a cheap red paint. A. Use
litharge, one-sixth the bulk of the iron oxide, as - drier.
The cheapest red paint is Prince's metallic paint, com-
poeed mostly of oxide of fron. Mix with boiled oil and
tarpentine. Requires no drier {for outside work. Is

an excellent paint for iron work. 2. What is the horwe
power of an engine 10 inches by 12 inches, 150 revolu-
tions at 60 pounds pressure? A. Your engine fs 38
horse power, indicated, assuming that the cut-off is %.

(8631) G. W. C. writes: 1. Please tell
me the composition of celiuloid and the process of
manufactoring it? A, You will find a description of
celluloid and its manufacture in S8CIENTIPIC AMERICAN
SUPPLEMENT, No. 227. 2. What is the best finx for
welding caststeel? A, Use borax with 10 per cent sal
ammoniac, pulverized, for welding steel. 3, What is
the best to clean old paint from a carriage, so that it
may be painted agaiu and look like it was painted on
new woud? A, You can blister the old paint off with
blowpipe lamp such as ueed by painters and plambers,
Or you may rub down the old paint with pumice stone
and water,

8532) T. J. W. writes: Can you give
me a formula for a cement of some kind that would
fasten together rabber hose so that it would stand a
water pressare of 40 1b.? What I am atter is something
strong enough so that you could taper one end and
hollow out the other, 80 as to have it all uniform size
and make a smooth job. A. The job you propoee is
dificalt. Yoa might try the experiment of wrapping
two or three folds of gutta percha tissue around the
tapered part, put the parts together and apply beat,
pressing the parts together when the perchs is well
softened, clamp them and remove the beat. This woanld
cement the parts, and if well done, the joint might
stand. The heat need not exceed 200° F. Perbaps hot
water within and without might be used as heating
agent.

(8533) M. B. R. asks: Can you informn
me if there is anything on the market which will re-
move type writing from paper without damaging the
paper ? A. Caustic sods, or some hydrocarbon sach as
tarpentine or benzine, would be the only substances we
would suggest for ordinary type writing. Hydrocarbons
would Le least likely to injure the paper.

(3584) H. B. W. writes : 1. What would
you advise me to do to become a civil or mechanical en-
gineer ? A. Study hard. 2. Isa college education ne-
cessary to become a good engineer ? A. In generai,
yes. 3. How much could be made at either of the
above professions per year by a first class man? A.
From $2,000 to $10,000.

8535) L. A. F. writes : I} desire to be-
come an expert electrician. 1 have a good grammar
school education. Can yon inform m~ of s school
where I can learn the practical part as well as the theory
of electricity ? A. You might write Cornell University,
Ithaca, N. Y.; Stevens Institute of Technology, Hobo-
ken, New Jerscy; Rensselaer Polytechnic Institute,
Troy, N. Y.; Mass, Institute of Technology, Boston,
Mass.

(3536) J. P. writes : 1. As we havein this
city a bydrant pressure of 80 pounds to the inch, I
would like to make a small hydraulic motor, say 18
inches diameter fed by a one iuch pipe. What form ef
motor will give me the greatest amount of power; what
would be the horse power of such a motor with the size
of wheel and feed pipe given above, aud where can I
get a description of or directions for making sach? A.
The value of your proposed motor would be about
three horse power. You cannot do better than to look
over the illustrated deacription of the impact wireele in
SCIENTIFIC AMERICARK SUPPLEMENT, No. 454. 2. What
power will be required to work a small pressuore pump
throwing a continual stream through a §¢ inch pipe at
a presaure of 400 pounds to theinch? Where can I find
instractions for making euch a pump of eimple con-
struction? What books have you which treat of
hydraulics, especially as applied to motors and pumps,
which would be suitable for an amateur who wishes to
study the subject? A. It will require about 6 h. p. to
run your pumps. See SCIENTIFIC AMERICAN SUPPLE-
xENT, Nos. 788, 780, 791, 782, 788, 799, 805, for a com-
plete series of illustrated articles on hydraulics or the
power of water, We can also mail you ** The Practical
Hand Book of Pump Construction,” by Bjorling, $1.50.

(8537) A. B. M. writes: In Fownes’
(Watte) Chemistry, p, 414, I read : * Ferric salts are
thus claracterized. . . . Tiocture or infusion of
gall nuts strikes a deep bluish black with the most
dilute solutions of ferric salts.”* Should not ferric be
ferrous in the above? As [ understand it, * green
vitriol " is ferrous sulpbate, and that certainly strikes a
deep bluieh black with tannin. A. Fownes’' chemistry
is correct. The dark color prodaced by ** green vitriol
and gall nat infusion is due to some of the base being
oxidized, which almost always occurs when the salt in
question is diseolved in water exposed to the air,

(3538) J. M. S.—The paper is a chemical
print or copy of a tracing from tbe original drawing. See
SCIENTIFIC ANERICAN SUPPLEMENT, No. 421, * How to
Make Blue Prints.” You can only keep grapes to best
advantage in a cold room, at as low temperature as
porsible without freezing.

(3589) G. M. T. asks: How is the
velocity of a bullet, as it leaves tba gun or in any part
of its course, determined? A. The velocity of pro-
jectile from cannon or rifle is measured by an electrical
apparatus, ove of which is 1llustrated and described in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 177.

(3540) L. J. M. — A photophone is_an
instrument for transmitting speech by means of a beam
of light. You sprak againsta thin mirror, cansing it
to vibrate ; the light from the mirror is reflected and
fogused upon electrified selenium, which is sensitive to
the light vibrations; and when a telephone is connected
with sucb selenium, sounds are heard.

(8541) J. F. B. asks how to cleanse and
whiten the bones of smsll animale. A. 1. The curators
of the Anatomical Muceum of the Jardin des Plantes,
in Parle, have found that spirits of turpentine is very
efficacious in removing the disagreeable odor and fatty
emaunations of bones or ivory, while it leaves them
beautifally bleached. The articles should be exposed
in the fluid for three or four days in the eun, or a little
longer if in the shade, They ehoald rest npon strips
of zinc, s0o as to be a fraction of an inch above the

bottom of the glass vessel employed. The turpentine
acts as an oxidizing agent, and the product of the com-
bastion is an acid liquor which sinks to the bottom,
and etrongly attacks the ivory or bone if aliowed to
touch it. 2. Make a thick paste of common whiting in
a raucer. Brush well with a toothbrash into the carved
work. Brush well out with plenty of clean water.
Dry gently near the fire, Finish with a clean dry bard
brush, adding one or two drops (not more) of sweet oil.
3. Take a piece of fresh lime, slake it by sprinkling it
with water, then mix into a paste, which apply by
means of a soft brush, brushing well into the inter-
stices of the carving or skeleton; next set by in a warm
place till perfectly dry, after which take another soft
brush and remove the lime. Should it still remain dis-
colored, repeat the process, but be carcful neither to
make it too wet nor too hot in drying off, or probably
the article might come to picces, being most likely
glued or cemented together. If it would stand steep-
ing in lime water for twenty-four hours, and afterward
bolling in strong alom water for about an hour and
then dned, it would turn out white and clean. Rubbing

with oxide of tin (putty powder) and a chamois leather .

wiil restore a fine gloss afterward.—From *Scientific
Amencan Cyclopedia of Recelpts, Notes and Queries."
In press.

(8542) C. A. asks for a remedy for ex-
ceesive perspiration. A. The following receipt is from
the * Scientific American Cyclopedia of Receipts, Notes
and Queries.” Carbolic acid, 1 part; barnt alum, 4
parts; starch, 200 parts; French chalk, 50 parts; oil of
lemon, 2 parts; make a fine powder, to be applied to
the handr and feet; or to be sprinkled inside of the
glovea or stockings.

(3543) E. R. writes : Lately cooling ap-
paratus have been made for using over again the con-
densation water of ice machines (economy of water).
The arrangement consists of a structare 15 m. to 20 m.
long, 7 m. to 8 m. high, and 1'5 m. wide at the bottom
and 0°80 wide at the top, and has 10 compartments, one
above the other, which are filled with thorn (white or
biack thorn) like the Sali hed, The d
tion water. which has a temperature of 2010 25 R., is
brought in and trickles down throngh the thorns and is
caught in a receptacle. The water is cooled to a tem-
peratare below that of the atmosphere. When the tem-
peratare of the atmosphere was 13 R.= 16°25 C. = 6125
F., 1found the water cooled to 10 R. On the warmest
daye, when the atmosphere is at 18 to 20 R.. the water
which bas trickled through is not more than 18 R.,
the water being 8 R. = 10C. = 18 F. cooler than the
atmosphere. The structures are set up in the open alr,
without any roof, and exposed to the sun. Wby doce
the water become 80 much cooler than the atmosphere?
A. The water is cooled by evaporation from the large
surface made by trickling over the brash,

8544) J. L. W. asks how to give a
black coating to brass. A, 1. The dead black on
optical instruments is produced by dipping in a sola-
tion of chloride of platinum. To make this, take 2
parts hydrochloric acid, 1 part nitric acid, mix ina
glass bottle and put in as much platinnm foil as the
acid will dissolve when placed in a warm sand bath, or
to hasten the solution, heat to nearly the boiling point
of the acids. One-balf ounce nitric and 1 oz. hydro-
chloric acid will absorb about 30 grains platinum, bat
in order to ncutralize the acid, it is better tohave a
surplus of platinum. Dip the article or brush In the
chloride. 2. Optical and philosophical instronments
made in France often have all their brass surfaces of a
fine dead black color, very permanent and difficult to
imitate. The following, obtained from a foreign soarce,
is the process used by the French artisans: Muke a
strong solution of nitrate of silver in one dish, and of
nitrate of copper in another. Mix the two together
and plunge the brass Into it. Remove and heat the
brass evenly until the required degree of dead black-
ness is obtained. — From the ‘*Scientific American
Cyclopedia of Receipts, Notes and Queries.”

(3545) W. 8. asks: Is a vessel made of
galvanized iron saitable for keeping water for drink-
ing? A. This is a somewhat debated question. If
kept clean and if the water was pure and not allowed
to stand long in the vessel, we should coneider it ssfe,
but as neglect might resnlt in making the water
poisonous, we should recommend the uee of tin in
preference. Soluble compounds of zinc are poisonoue.
For a note on the subject we refer you to our SUPPLE-
MENT, No. 807.

(8546) W. B. K. writes : Please give me
a receipt for bicycle enamel and tell me how to polich
nickel and enamel. A. Use japan varnish on your bi-
cycle. It should be heated inan oven to be dried.
Polish nickel with chalk. Also sec ,Query 3548. Rub
the ecname) with French polish.

(8547) D. W. says: Kindly inform 1ne
of a powder or paste for cleaning and p g copp
and brass. A. Tripoli, or rottenstone, mixed witha
solution of oxalic acid in water makes a very good pol-
ishing material, The addition of a little glycerine will
keep it soft as a paste. Also see Query 3548.

3548) J. A. L. T. asks: 1. Give a
receipt for cleaning mica that has been used for lights
in the doors of st and b discolored by hesat
and smoke. A. Use hydrochloric acid with stiff brush.
If the acid touches the iron of the stove, it will begin o
dissolve it, and produce rust stains. Yoo migbt try
kerosene oil apphed with a rag just moistened with it.
2. The composition of a substance which is used for
polishing metal surfaces, such as plated table ware,
which is now in use, and which has the odor of bitter
almonds and which odor it is said cabnot be got rid of.
A. Oxalic acid, 1 part; iron peroxide, 15 fparts;
powdered rotten stone, 20 parts: palm olil, 60 parts;
petrolatam, 4 parts. Pulverize the oxalic acid and add
rouge and rotten stone, mixing thoroughly, and sift to
remove all grit; then add gradually the palm c1l and
petrolatam, incorporating thoroughly. Add oil of
myrbane or oil of lavender to suit. By substituting red
ashes from stove coal, an inferior imitation of the fore-
going paste wili be prodaced. The original article is
known as putz pomade.— From *‘ Scientific American
Cyclopedia of Receipts, Notes and Querics.” In preas,
ready December 1. .

ioag

.



UcTosBER 24, 1891. |

Srientific

American,

(8549) E. W. M. writes : We have several
large plunge hatterles for running a motor, and after
the solution has been in the cells a long time, the salts
settle in the hottom, and we find that it is very hard to
remove withoat breaking the glass jar. Wil you
please give us a guod way to clean the salts oat with-
out breaking the jar? A. By flling your cells with
water and inverting them in a vessel of water, the salts
in the bottom of the celis will be readily dissolved out.

(8550) C. H. C. writes: 1. I have 14 ft.
boiler, 54 in. shell, sixty 8 in. flues, 34 in. diameter
smoke stack, 6C ft. high; rocking grate 54 in, wide by
37 1o, deep to bridge wall; engine 10 by 12, lpeed 180,
The dranght seems defective, bustion imp
consumption of fuel, mostly shavings (some soft co-l),
excessive, and very hard firing, boiler new. Can you
tell me whercin lies the trouble or defect, and suggest
e remedy? A. Your boller and engine appear to be
well balanced as to power, bat the smoke stack is too
small for burning sbavings, and probably the fire
chamber is too small and not arranged for burning
" shavings aond soft coal. See SCIENTIFIC AMERICAN
SUPPLEMENT, No. 624, for illustrated lectare on boiler
furvaces for various kinds of fuel. 2. Name one or two
hest works, in plain, simple language, nn construction,
sctting, management, or firing modern steam boilers,
with price. Several I have are too English and too
algebraic for the simple mind of my engineer. A. * Use-
fyl Things to know about Steam Boilers,” by Tower, $3
mailed; also ‘*Steam Making or Boiler Practice,” by
Smith, $2.50 mailed.

(8551) E. 8. asks: How to make a
cement which will mend broken minerals, etc. A. 1.
Use best fish glue (hot) and tie well, 2. Starch, ¥4 oz.;
white sugar, 1 oz.; gum arabic, }§ oz. Dissolve the
gum iD a little hot water, and the sugar and starch, and
boil until the starch is cooked.—From the new ** Scien-
tilc American Cyclopedia of Receipts, Notes and
Queries.” In press.

(3652) H. A. A. asks: 1. In making the
*Simple Electric Motor," described on page 497, ** Ex-
perimental Science," does it matter if I use three or
four pieces of wire for the armature core, the ends not
being joined? A. It is immateral how mauy pieces of
wire you use in the covstruction of the core of your
armatare. 2, Would not No. 20 or 22 wire do for wind-
ing the armature? A. Yes; provided you nse a cur-
rent adapted to snch windiog. 3. If the brush-holding
disk {s made 8o that the brushes may be placed in dif-
ferent positions, would it not make the motor run at
different speed? A. Yes; but this method of regulat-
ing a motor is not economical.

(8553) A. M. asks what platinum silver
is? Isit platinized silver? A. Platinum silver is an
alloy consieting of platinum 1 part, silver 2 parts.

(8554) F. D. asks for a receipt for
makiog a paste for bill posting and paper hanging of
all kinds, that will not freeze or get thick in the winter,
or tell me where I can get the prepared paste or ¢he
materials for making same. - A. All ordinary paste will
freeze when subjected to a freezing temperature, Make
your paste of good flour mixed smoothly with cold
water to a thin creamy consistency. Cook over a water
bath until it thickens, but remove it from the water
bath before it begins to look clear. When nearly cold
add from five to ten per cent of alcohol. Also twenty
drops of oil of cloves to every gallon of paste. The
alcohol prevents freezing, and the oil of cloves pre-
vents it from souring.

3555) W. F. B. asks if there is any
such thing as soluble heeswax, and if so, the formula
for making it. If not, could you tell me how I could
prepare beeswax, so that Icould use it with a small
brush to paint letters on brass. to etch? A. Beeswax
can be dissolved in tarpentine, and the fixed and
volatile oils. It dissolves in 35 parts of ether and 11
parts of chloroform. The last solution woald be enit-
able for your purpose.

(8556) Librarian asks if there is an
article which will restore the color to faded black book
covers, I have heard that ether is useful, but hesitate
to use it or anything else, except on authority. A.
The agent to use, if any can be successfully employed,
depends on the nature of the color. A solution of an
iron salt in water might be of use, but any such ap-
plication would tend to impair the finizh of the leather,
We should advise the anse of nothing except book-
binder's varnish, which might be blackened by the ad-
dition of nigrosine or aniline black.

3557) F. R. W. asks if there is any
preparation or fluid that I can print or writé with that
will change its color on being moistened. Or is there
any preparation that I can use to make a very delicate
or invisible line with, and on being moistened will
show up very plain? A. Write with an aqueous solu-
tion of tanein, using a gold or quill pen. Develop by
moistenlng the writing with a weak solution of sul-
phate of iron. The writing when developed will be
nearly black.

(355%) J. H. S. writes : I desire to know
whether a cellar can be so constructed as to keep out
the water; if 8o, how? The cellar in question is now
built, but will not keep out water, though well cemented.
A. A cellar can be constructed so as to be waterproof,
if the bottom or floor is first covered with cement, the
walls built thereon laid in cement, and the exterior of
the wall covered with cement. This makes, practically,
a watertight basiu. The cement used must be the best
Portland cement one part, clean sharp sand one part.
After a cellar is built it is not so easy to make it water-
proof. Still it can be done. Cover the exterior of the
wall with the above cement, ditto the bottom, and
work the cement in under the bottom of the wall.
It these directions are followed, you will sacceed. Bat
if cheap materials are used and the work badly done,
you will be sure to fail. A drain pat aroand the oat-
side of the wall or even inside below the cellar floor
may be eflicient 1n carrying off the water, if yoa can
give it a good delivery.

3559) G. A. asks: 1. How high a
vacaum will the best piston air pump obtain? A.
Within a very smal! fraction of an inch of s perfect

vacuum, as m d bya ial guuge. 2. What
kind of air pump 1s used to make the vacaum in in-
candescent Jamps? A. A piston air pump driven by
power 18 often used for the first exhaustion followed by
a mercarial pamp. 3. How long does it take to make
the vacaum? A. No exact time can be given; it de-
pends on the relative size of the lamp or lamps and
pumps. 4. Ie there any difference between an air
pump and a vacuam pump? If so, what? A, No. 5.
‘What motive power is generally used in large establish-
ments, to work vacunm pumps? A. The descent of
mercury. 6. Does salt dissolve more rapidly in cold
than in warm water? A. No. 7. What is the ratio of
relative brightness nsed in classifying stars into their
different magunitudes? A. The relation of the brilliancy
of a star of & certain magunitade and that of the magni-
tade immediately preceding has been variously deter-
mined from 0°346 to 0'464. Zollner (1865) from magnl-
tudes 1 to 6 gives 0°363, and Rosen (1860) from magni-
tudes 5 to 9°5 gives 0°'308. For an excellent and fully
illustrated treatise on mercurial air pumps, we refer
you to our SUPPLEMENT, Nos. 629, 630, 631.

(8560) H. W. B. asks: 1. What is the
E. M. F. of the small dynamo described in SUPPLEMENT
No. 161, when provided with the drum armatare de-
scribed in SUPPLEMENT, No. 500 ? Also what fraction
of a horse power is required to drive it? A. The E. M.
F. of the dynamo referred to i 12 volts. We do not
know that the current from the armature described in
SUPPLEMENT, No. 509, has been measured, but it is con-
siderably higher than that of the armature described in
SUPPLEMENT, No. 161. 2. What is the E. M. F. of the
machine described on page 499 of ** Experimeuntal
Science,” when wound with finer wire and used as a
dynamo ? Also what fraction of a horse power is re-
quired todrive it ? A, It wonld be impossible to tell
what the E. M, F. would be withont knowing what
changes have been made. The difference of one size in
the wire makes a gruat difference in the E. M. F. About
14 of a horse power will be required in each case.

(8561) H. B. M. writes: 1. Will you
kindly inform me how a stroug aqueous solution of
tannin can be rendered colorless without detriment to
its chemical properties ? A. Use the purest tannic acid
and pure water. If this is not satiefactory, agitate with
ether, and on standing the ether will rise to the surface,
carrying mach of the coloring matter with it, Draw off
the lower solation for unse. 2. Also the same inquiry
as to the sulphate of iron. A. Dissolve carefully
scraped bright crystals of ferrous sulphate (copperas) in
water, covered with a thin layer of olive oil. This will
give a nearly colorless eolution. In neither case must
you expect & strong, absolutely colorless solution,

(8562) W. L. V. says: One candle is 8
feet in height and 1 foot in diameter. Another candle
18 8 inches in height and 1 inch in diameter. Their
wicks are proportionate. Will they both burn the same
time, or will the larger one burn the longer time? Give
reason with auswer. Is the focal distance of a lens in-
creased or diminished by the density of the atmo-
sphere ¢ A. Thesmall candie ins 634 cubic inch

‘The large-eandle containsfl0,848 cubic inches, and wonld

require 1,785 wicks of the size of the small candle to
consume it in the same time. The focus of a lens va-
ries with the density of the atmosphere, but too small
for observation.

(8663) J. E. B. asks whether the arma-
ture to motor described in SUPPLEMENT, No. 641, has to
have 12 coils. Can I make it with 8 coils? What size
wire required? A. An armatare with 8 coils willjwork,
bat as a rule the more coils used, the better. The size
of the wire depends on the current used. For a battery
current such as 1s recommended, No. 18 wire will
answer,

(8564) E. J. B. asks (1) how to cover
wood pulieys for making polishing and emery wheels.
A. The beet plan for making an emery wheel with a
wooden core is to cover the wood with sole leather
which contains no oil. The leather can be fastened
with glue and shoe pegs. After the giue becomes dry
the leather should be turned off and made smooth with
sandpaper. It rhould then be coated with the best
white glue and immediately rolled in the emery, which
should be warm. When the wheel is dry, brush off
the surplus emery, 2. Also how to make a straight
magnet, same as magnoet used in Bell tetephone receiver.
A. Harden a bar of steel at the ends, draw it to a pur-
ple and magnetize in a coil through which a strong cur-
rent is passing.

(8565) F. 8. asks for a receipt for manu-
facturing soldering flux for tin. A. We give two re-
ceipts: . Diseolve 1 part lactic acid and 1 part glycer-
1me in § parts of water. 0. Melt together 1 pouund olive
oil, 1 pound of tallow, and 8 ounces resin. While the
mass i8 siill fluid, bat has cooled a hittle, add with con-
stant stirring 3§ pint of water saturated with sal am-
monisc.

(8566) W. 8. M. asks: How many guns
did the Monitor nee in the engagement with the Merri-
mac? A. Two 11 Inch guns.

(83567) F. D. 8. writes : I want to pump
up an elevation of six feet, at the rate of 8,200 cubic feet
per minate. Would like to know how mnch power will
be necessary, and the best kind of pump tomse? A,
You will need & pump indicating 125 horee power, and
would require two water cylinders each 6 feet in diame-
ter, and 8 feet stroke, if single acting.

(8568) Dr. A. D. asks the guantity in
weight or in bulk of carbonate of ammonia used to
raise one pound of flour. A. About one teaspoonfal
should suffice for one to one and a half pounds of flour.
It is not generally used.

Car
(3569) R. G. asks: Why do engineers

muoltiply the square of the diameter of cylinder by the

decimal 07854 to find the horse power of steam engine? | 4,

If the steam pump will draw water 33 feet at sea level,
how far will it araw when the elevation is 8,000 feet
above sea level, and how much shounld the suction be
sbortenad for every 500 feet from 8 000 to 18,000 H. H?
A. Theequare of the diameter in inches multiplied by
07854 eqnals the ares of the cylinder in square inches.
At 8,000 feet the greatest height of pump 1ift is 23 feet.
At 9,000 feet, 22 feet. At 10,000 feet, 31 feet, At 11,000

feet, 20 feet.
181§ feet.

B570) J. W. M. writes : I would like to
have you give a receipt for a paste for sticking labels
on to tin, [ have tried a number of receipts, but they
are all a failure excepting I use an alkali or acid, either
of which will injure colored labels. . What ] wantisa
glue, cement, or paste that will stick paper colored
labels to highly polished tin and nickel. A. To 2table-
spoonfuls of the best flour add a tablespoonful of
brown sugar aud a few drops corrosive sublimate, the
whole 1o be bolled aud continually stirred, to prevent
ita gettivg Jumpy, till of the right thickness. To pre-
vent mouldiness add a few drops of some cesential oil,
as oll of cloves.

(83571) A. V. 8. writes: A young stu-
dent of mechanical engineering would like to know a
few of the most common cnuses of boiler explosions,
and if any other gas than steam is ever the cause of ex-
plosions, and if there is alwaysan explosive increase of
pressure at the moment of explosion. A. You will ind
intereeting and valuable information on boiler explo-
sions, their canse and remedy, in SCIENTIPIO AMERI-
CAN SUPPLEMENT, Noe. 463, 456, 581, with {llustra-
tions.

(8572) R. M. asks:
preparation of white ink that will adhere to a glazed
card and not be easily washedoff ? A. Use zinc white
or white lead, rubbed ap with gum water to the proper
conesistency.

(8578) J. M. B. asks whether land will
become enriched or impoverished if kept bare of vege-
tation, A. Land becomes impoverished and leached

At 12,000 feet, 1934 feet. At 13,000 feet,

of the necessary constitoents to vegetable growth by | Cy

being kept bare of vegetation. The soluble elements
of vegetation, carbonic acid, ammonis, phosphoric acid,
potash, soda, sulpharic and hydrochloric scids, forming
part of the constituents of vegetable life, are kept in cir-
culation by a constint growth of vegetation. An un-
fed o0il becomes barren from exhaustion from leaching,

as it will also from overcropping, without artificial re- | Cutter.

storation of the ¢lements withdrawn, which are neces-
sary to sustain vegetable life.

3574) P. W. asks: What is the best
preparation to cover wood, to prevent horse manure
from rotting it ? A. Two coats of hot coal tar put on
when the wood is dry.

TO INVENTORS.
An experlenee of forty years, md t.ho preparation of

more than one b th pplicati for pa-
tents at home and abroad, ble us to understand the
laws and practice on both inents, and to p un-

equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low, in acoordance with the times and our ex-
tensive factlities for ng the b
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

Aot |

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

Ootober 13, 1891,
AND EACH BEARING THAT DATE.

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

Al'bm%eo B.Jnu:?o ........................... eee. 461,243

ﬁlgz -teﬂ or me%i!ll R. .:“_ Boomp olrd ............. 461,338
nm ing gold, silver, X

ver pla d)f r; G. H. Chi ﬂ’ 460,948

Antmal trap, & Wigger. 461,079

Armature for el c mot.orn 461,206

‘Artist’s color box, J. Bickne 461,008

Atomizer, A. 0. .oveeneennns .. 461,349

Awning pole clasp, H. Caspar. 461,000

iux}e box 1id, s gosn r‘.‘.’. Mm 203
\xle lubrt A

e lubricator, car, A, P Mitchell 461,151
Axle aplnd.le llld bo: H.. 461,28
Axle, vehicle, J. Lewis.............. .. 461,208

holder, D Tlmmemun... 461,291

Bale tie mmchlnekwire. Laidlaw 461,348

Baling press, A. H. Brickey. . 461,157

B e arioes. O Ve Zandt, L1

et say
Blcyole‘::’:'ndlo bar. Linotype bar.

Batv.ertea and preparing the same, compound for

Battorisn, sl tron Tor siecirie, . M. Laib.. oLt

eries, com|

Bnte » oo’ Klectrio battery. Galvanio bat-

folding, E. 8. Tichenor.. . 188
,

Bel ron, & Bvanes....... 461,128
ent'.."-pm fastoner for, M. Arnol I

EREE PSR T

cycl pring N

mnae:'iom W. Scatte: .. 461,080

r M. H. Murch......... eee.. 461,119
3ot
3ol P
ooh Ieat holder, H. C. John
300! rd, H
oot tree J. K.
Bottie and atapoer. comp! od, E. §
e and af pper. oom n
Bottle seal s r, B. V
Box. See Art! st'leolot box Cutlnubox Ch
box. ire alarm box. Knockdovn box.

Letter box. Post office box. 8

Box tutener. W.BeCK......ccevviiiiierieiaiinianens
See Curtain pole bracket.

Buke see Afr brake. Carbrake. Electro-mag-

netic brake.

Bran duster, J. MOGHlL.........cccoceviiiiiinineniinees 461,388
rick machine, J. H. Konefes . 461,022
room holder, E. M. ht. .. 461,262
uckle, C. C. Bei PR 461,009
3urner. See V%por burner.

Butter printer, C. M. Buckl 460,943
~amera roll holder, T. H. Blair..... 461,306

Camera roll holder, Biair & Kelley. 461,308

Camera shutter, fair & Crowell......! 1L 461,307

460,947

it

.. 461,008

461,312

461,314

461,400

s

.. 461,085

461,063

A

% m,m
Car coupling,J. E. M. Y

umllng :tuohment. W. H. B. Stout.

Car

Car, dumping, 8. D. Ki|
Car heulp -+ ‘8
Car motor, eleotrlc. G.'Willett.

m.:&vu. “J,MS

eeenee

Please give me a |

Address | go0¢r

nger, J. D. 8. eed .. 481,158
Cll' L. Bus! hnell . m.{g
Car seat, F. H .. 46L
Car, stock, J. B ....... 400,977

Car ve-tlbnle and nof theref.

electric, W. L. Bro %2
Cna. vem.l(nlna device ror nll'u(. A. uln?'tcl'r 461,361
................ e ieeeziesaase etz ieenenes Bl.lﬂ

€ CAno) old .ehlld' A. i
?‘.ﬂ:‘;‘ g; er, s, A. G. 8nel

[
novan..... .. 481,158
Cartridge loadi ¢ achine W i Bbi o ﬁ"l%
mac -
Carving maching, . J. Carlstrom. .......o: I 461315
case.
Cash indicator and recorder, F. Kubeoc.. .. 461,388
Caster, furniture, E. G. Hothmann... 1. 461,181
Cas r Clm ........... .. 461,010
Casti x} pe\ .. 461,141
Ch-ln&:dle or making tnks lor uprock “m
Chalr. Bes Opera chair. "Roiling obair. """
C!ulr. Cox & G T T 1338
Chalr seat of reed or similar material, J. A. Sta- 1,18

ples

Chonllle or ornamental cord, tension dovlea lor
machines for mkln A. Urbaha..

hill mould, A. Co
“hristmas box, C. L.
Churn, A. Coen

C

C

Churn, C. Mears..........

Churn dasher, A.J. Apgar.

Cigar bunching machine, J.

C m or ﬂpe mouth pleoe. A. J. Maloney.

Clas wnlnc clas]

C‘xetnor. 8ee Gun cl un

Clock and thermoscope lymm. oomblnod electric,
H. J Hatght

Glock ssing mecias arington ]
L under, . .o

Clnte. Fiction, B. 8. Lewia.. . .. 461,081
Cock, R N. Pratt.............. 461,084

Collk.'r and necktle holder, G. F. Carruth
Commutator brushes, hctuu.ln( device for
ing, C. J. V.n

461,297
461,967
.. 461,286
Conpunx See Car 0o
Cow catoher, J. J. 461,388
Cremation .. 461827
Crushing machine, W. 8c! .. 461,060
I botler, F, lcl(lnley 461,120
Cuitivator, E. George. 481,077
Cultivator, J Poneous 461,172
Cultivator and plow, 460,983
Cultivator .. 481,116
Cultivator, sulky, J. F. Tsylot .................... ... 461,290
Cultivator, wheel .. 481184
Curtain pole bracl 460,939
CurtaIn bols sapport, FL. Tazior a‘ﬂ‘i'-z"u
€ suppo! ay. g
Cutcof, B F. %3
See F
cutter,
Cutting blades, making, A.
Cut tln{ machine, J. Gnrvolak .
lotot.. 0. onl‘slow et a
ood ting machine, hemp or fiax, A. E. mlln-
Dental ne, J. 8. Ca.n!xfbell . 461,146
Doo! pen?t?k devl leo%(l,'l' a5, ﬁ'{g
£ O ng device, e N
Doorways, electrical d %or, 461,355
Dough mizxer, J. Re, .. 460,992
Draught equalizer, l'!‘ Muller. 461,248
L. 8hore,

Draw bar cmhlonlnc device, J. .
Dn,:rer guide and stop, mblnod,l:l E. 8pa
L T
hlne. F. Murphy.
See Grain drill.

Drllll machlne. W. F. Barnes
Dye, biue azo, G. Schults
Easel rav

Electro-!

Elevmm 8ton

Elevator wells, d
Craig & Puroell

{ .
'or exhaust. or other. J. M.

Faus, nmhment
Seymour, Jr

Faoe n&l.w'x‘ Dotterma

'auce termann.
Feed cu b ter and corn husker, combined, G. W.
Feed "'"‘i'."’"l ..... and pusider, A, Kra boia?
m"‘lm distribater, G. W Fulier. »
Fertilizer from stick, making, J. V.
File, bill, A. L. Purdy........

iter, L. P. n ws.
Filter, W.
Filter, T. H. Buuer
Fmer A. McCutc

heo!
W W. Whidadit
F‘llum.l device for feeding chemicals to, T. H.

Fire lllﬂli; SRt W e é'ﬁiil'éi' ......... (%ﬁ
lﬂnealarmbo non-lnurt F.F, .
Iﬂm Holl
Fire escape, C. J 3K leullﬂ. .....
Flreextlmmlohe Istencroft & Sole; .
Fire exlu hheé-o lfox- builldings, olect.rlm.l unto-
e

th'plug:a. H. wi)el;ll 0t

8 .
Float, J. . Gulld.cr...

irsch.

Floor, fireproof, T. A. Lee........

Lee
Floor or roof, fireproof, T. A. Lee..
Floors or roofs, artificial llreproot jo

Fius g tank. p 5 'e'ﬁﬁi'iﬁj ...........
oing ot W W, o
Frult bud protector, J Bourne,
Furnace. 8ee Cremntlon furnace. Welding fur-

nace.

Furmoes .lornheu.lu and other purposes, G.T.
FUCKMIADD. .\ . oereieerrincrranncssansassssannene

alvanic battery. P. Hieronymus

ame apparatus, M. How:

ame apparatus, E. Krebs

Game, eloarlc wlor. W.L.

. Gul Ilbeﬂ.‘

- _%%é%ésg |

,313
263
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Q
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H

55

Garment hook, J. M
Garment stays,
ton

Gas compressor, G. l" Knox.
process of an

G

G tea

g v'-“l’l hi m-chlno.
ass 3

‘(j ove.po nﬁ

oves and lor other nmbmvouo warp fubrlo

for making, T.
or bell, J. W. Gnntl-ud
D

Grain meter. H.E. H
Gun, atr, M. F. Sunly ......
Gun cleaner, Odell & Ferris
Hame, C. H. Van Orthwick
Harness, J. H. Whitaker
Harrow and roller, F. B. Hnrvey

Harvester, corn, G. Meader..............ccc.coo0neees 246
nrvestder nl-lnc ‘and loweﬁn; device, C. A. A.

Hay carrier track, H. L. Ferris. 950

H.; loader, Hunter & Lukln ﬁm

Hay loader, (. C. J-wett. 461,340

Hay rack, folding .. White.............00 0000000

Ha nklna and elontlna mach MM Born- " L

Heat recnl.tl

Heater. See

Heuter. G.W. I 01T

Heulng, method of -nd apparatus for produclnu
m coal smokeless e for, W,

G2 idee, removing itae Frowm, €. W. ¢
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e, cotton, W. B, 8mith..............c.coeen...... 461138 | Boare-all or mechanical, L. °
BS..un. paratus, L. K. Pinkham.. .. 1111110 461142 | Scraper, dirt, Smith & Hophins ’i’(boethumeub.
no..guu.‘)pu-uu-. D. 8. White...... ceeseeenes... 461,006 | Screen, H. B. Sackett................ 481,260 | »
Hol o som bolder.” Casters roll boier c:'fr'ﬂf:'e' looding maching L. A, Comr 81,01 —_———
room ) 3 . A.Cowle.......... ceeeneenne
canopy holder. Collar and necktie holder. Se r. See Elect 4 Inside Page, each insertion - - 75 cents a line The American Marine Engineer.—Theoretical
Erasive rubber holder. Newspaper holder. Sewing hine feeding hani P. Diebl.... 40095/ | Back Page, each insertion - « - - $1.00 a line | ana Practical. With examples (,fm. Intest and most
Bash holder. Watch jewel I:o}der.l taler & lewlgl‘lﬁ‘mwhlnc guiding and tension device, 8. G. The o are por Jine —about ¢ [ approved marine practice, kor the use of murine engi-
o oa, aitary and protecting, Meltaler & | 0! oo o, i i brosses foot iftine ;L3 | o orda per Nine.  This GotIOR shows the wIdth of the las noot: iustrutad by 55 omurylawards, marine engi-
Hook. See Garment hook. " P.Diebl................ 40,965 | and s set. in agate type. Engravings [nay g;-lg adver- | pROT. (TTUS y naruving. 0. "”,.";"53
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