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RELATIONS OF FOREIGN TRADE TO THE METRIC

systEM.

Several British consuls have recently warned their

countrymen they were losing considerable 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 simply playing into the hands of their

rivals by persisting in the use of figures which to

inany foreign merchants are so many 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, Cuba, 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 compulsory, 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. Our coins and monetary calculations are based

on the decimal or metric system. Ten mills make one

cent, ten cents make one dime, ten dimes make one

dollar, ten dollars make one eagle. This is plain and

simple, everybody is familiar with it, and probably

nothing 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

centimeter, ten centimeters make one decimeter, ten

decinueters make one meter, and so on. This is far

easier and 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,

#| saves so much time, and has now become so generally

adopted throughout the world, that the United States

ought no longer refuse to fall into line. A very little

pressure would suffice to bring about the change. It

251 would do the business, probably, if Congress were

simply to pass a law requiring that estimates, contracts

and bills, specifying weights or measures, when not

made out metrically, must bear a revenue stamp of one

dime. Rather than pay a small tax, everybody would

at once use the decimal system, and the change would

be as smooth as the system itself.

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 Commodore Win. M. Folger, U.S. N.,

Chief of the Bureau 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

government's interests at this place, they proceeded to

the forge building. The scene was a busy one; the

hum 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 company assembled on

the platform of the open-hearth furnaces to 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. To one side

was the railroad track, on which, by the aid of five

locomotives, 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

roared toward the mouth of the mould. A molnent

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 occurred, not a moment'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 330,000 lb., 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 for a couple of weeks or until it is perfectly

cooled.

The second event of great importance witnessed by

the Hon. Secretary 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 pressuré

and the hot steel of the ingot gave way and was

pressed down. The ram 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.
-à

~-r

The New Cunarders.

The new trans-Atlantic steamers which are to be built

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 Imaterials used in

the early stages of construction 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 knots an hour in the open sea is guaran

teed by the builders, and if pushed hard it is probable

that they will make a much better record. It is stated

that the Fairfield Company, who are to build these

boats, offered to give the Cunard Company vessels

capable of an average of 22% knots per hour, but as

considerable space for the accommodation of first-class

passengers would have to be sacrificed in order to ob

tain this speed, the Cunard Company decided to be

satisfied with a little less speed and a better-paying

boat. Provisions have been made in the design for

the accommodation of 600 first-class passengers, nearly

a third more than the Teutonic or Majestic.

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 Inanu

facture may be so improved 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 talc, and so

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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** Toilet soaps are made in Germany.

Owing to the different conditions of the oil market

in Europe 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 confront the German manufacturer in

regard to the proper procedure in the many soaps

which he makes on a small scale. 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 3,000 to 4,000 lb. 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 the

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 kinds 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 climate 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

incredible quantities.

But, to come to our subject of toilet soaps. It will

be seen from the following description by Dr. Bering,

a Gerinan soap manufacturer, that in the matter of

toilet soaps the difference between the countries is less

marked, 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 some of our readers can per

haps gain a useful wrinkle or two :

The soaps turned out by our perfumers are made

either directly or indirectly by remelting or by mill

ing. In the two last named processes soda soaps are

used which must be free from odor and perfectly neu

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. A. S. J.]

In the first named process the fats are melted at

the lowest possible temperature, not above 65° R.,

and one-half of the lye to be used, at sp. gr. 1:33, 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 1% 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 unevenness on the edges.

The fats used are lard, tallow, cocoanut oil, palm

oil, and less frequently almond 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 manner 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 dissolved 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 colors 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, running it into

a funnel 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 also

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 in finely chipping the

tallow soap procured from the soap maker, Inelting 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 may 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 sinall 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 more water in the soap. Cocoanut

oil soap is especially adapted for this purpose, not

only taking up considerable water itself, but commu

nicating the same property to other fats. Such soaps,

however, 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 industry

of the United States, which has for the first time been

made a subject of census investigation. The material

from which these statistics 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 172,806 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 plants $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

3,386.855,778, of which 518,016,612 are fruit trees, 685,

603,396 grapevines and small fruits, and the balance

nut, deciduous, and evergreen trees, hardy shrubs,

and roses. The largest acreage is devoted to the pro

duction of apple trees, viz., 20,232.75 acres, number

ing 240,570,666 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 3,357 acres, producing

88,494,367, 77,223,402, and 49,887,894 young trees, or an

average of 11,307, 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 au 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 so often meet.

Physiology teaches that in the body where is a per

petual disintegration of tissue, sleep-, g or waking; it

is therefore logical to believe that the supply of nour

ishment should be somewhat continuous, especially in

those who are below par, if we would counteract their

emaciation 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 nutritive activity continue as usual,

the food furnished during this period 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 stolnach, except Inan,

eats before sleep, and even the human infant, guided

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

enaciated 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 am fully

satisfied that were the weakly, the emaciated, and the

sleepless to nightly take a light lunch or meal of sim

ple, nutritious 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 specialty (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

alumina of the alum generally used, rendering it prac

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 decompose 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 alumina 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 magnesia, 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 salts 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 alumina; 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

nesium 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: 2NaR + 2NaAl(O2 + 2MgSO. = 2Na2SO. --

MgR2 + MgAl2O, ; and when aluminum sulphate is

used, 12NaB + 6NaAl(O2 + 3Al, (SO.), + 12H2O =

9Na2SO4 + 4Al R, + 4Al2O, + (12H2O).

--

-*-*-*

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 Phylloa era, 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 light 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 Phylloxera is no longer seen in the roots, vege

tation is luxuriant, and numerous new rootlets indi

cate a decisive increase in vitality; the manuring on a

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 Amaesthetic.

Dr. C. Redard, Clinical Professor at the Geneva

School of Dentistry, speaks highly of chloride of ethyl

as a local anaesthetic. It is a colorless, Inobile liquid,

having a peculiar and pleasant odor and a sweetish

burning taste. Its sp. gr. is 0.9214. 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 is snipped

off, and the warmth of the operator's hand is suf

ficient to cause a very fine jet of the chloride to be pro

jected on the part to be anaesthetized. Up to the pre

sent its use has been confined to dentistry and as an

external application in neuralgic affections, but there

is 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

accompanying the present article, is a representative

company. They possess a number of these structures,

with an aggregate storage capacity of nine millions

of bushels of grain. In a working day fifteen hundred

cars can be unloaded, and in an hour about 300,000

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 Chicago, Burlington and

Quincy Railroads. An immense area of country is

tributary to these lines, the first named representing

6,064 iniles and the last named 6,295 miles of road.

Through these lines North and South Dakota, Minne

sota, Wisconsin, Illinois, Indiana, Iowa, Nebraska,

Kansas, 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

Oklahoma. This was the first

shipment of wheat to the North

from that region.

The same 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

is 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. Cars enough 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

comprises a main building sur

mounted 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 as 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 to any desired point. Fig. 7 shows a portion of

an 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 mouth remains unchanged in position.

The open ends of a number of chutes leading to the

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

connect with any one of these. In this way one ele

vator is made to feed a number of bins. The arrange

ment is shown in Fig. 2 and can also be seen in Fig. 3.

Below the chutes on the next floor are what are

known as and have just been referred to as garners.

These are simply square bins holding 1,000 bushels

each. Immediately under each is a platform scale

with its bin of the saine size 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 refill it. In Fig. 3 the garners

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 whence samples can be

drawn. This is shown also in Fig. 6.

From each weighing bin the grain is delivered into

the bins and pockets that completely fill most of the

height of the main building. These range in size from

500 to 7,000 bushels capacity, so as to suit every require

ment. Much of the grain received is simply graded

and an equivalent weight of grain of the same grade is

delivered when called for. Other grain is received to

be received 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 bottoms, so that no grain lodges in them. An

inclination of six inches in a foot is sufficient to insure

this. - -

Grain is weighed once when received and once when

delivered. Each weighing operation involves the ele

- N
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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.

Transfer elevators are employed to effect the trans

fer of grain from one bin to another. These elevate it,

so 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 complication 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. In

this room the record is kept. It contains a large

blackboard divided into squares. Each square de

notes a bin and is numbered in accordance with the

bin number. The numbers are the same as those

painted 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, etc.

For different classes of grain different colored chalk is

used.

Again the bins are divided into storage, cleaning and

delivery bins. It is important to see at a glance how

these inter-connect by the elevators and chutes. Ac

cordingly above the blackboard proper is a plan of

the system of elevators and chutes, so that the proper

saw "

L0ADING A WESSEL WITH GRAIN.

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

ground level. 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 #
bushels are delivered at each

stroke. In this way a couple

of men can very quickly empty

a car. The movements of the

shovelssucceed one another with

sufficient rapidity to keep the

men in active Inovement.

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 the recent

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 outer

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 construc

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 situated in the principal cities of the

United States and designed to handle 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

fortsome leading cities will be of interest:

Number of Number of

Name of Capacity | Name of - Capacity

City.” £ in#. "City.” # in#.

New York 27 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 "Peoria, 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. 3. 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 them to serve either

cars or vessels as required.

| The great crops are corn, wheat and oats. In the

year 1890 the corn crop was 1,489,970,000 bushels, at an

| average of 20.7 bushels per acre; the wheat crop 399,

course to be followed by grain under any given cir- |262,000 bushels, at an average of 11:1 bushels per acre;

cumstances is at once seen.

One function of the elevator is the cleaning of grain.

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 so unfortunate as to have a por

tion of his engine become rusted, or the more fortunate

man 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 combination of

oxygen and any other metal will form a rust,

although in such cases it is usually given another

name. 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

rust is removed. This occurs from the fact that

when the oxygen combines with the iron, that

portion of the iron forming the combination is

loosened or separated from the mass. There are

two ways in which rust may be removed from iron

or steel. The first and most common practice is

by the use of some abrasive material, and the pro

cess is usually termed 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:

Potassium cyanide 15 grammes, soft soap 15

grammes, whiting 30 grainmes, 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 coin position is the potassium cyanide,

which has the strongest deoxidizing property of

any substance with which we are acquainted; and

further, it is one of the most poisonous substances

known, the base being potassium, which is conn

bined with cyanic acid, and cyanic acid is so poisonous

that it is extremely dangerous to use in any manner

unless partially neutralized by combination with some

other substance, as in the present case.

Cyanic acid is of itself a gas, and in this condition it

is extremely destructive to life, the inhalation of even a

small quantity being sufficient to cause instantaneous

death. When in solution in water the liquid is called

hydrocyanic acid, a single drop of it, if taken intern

ally or entering the system in

any manner, being sufficient

to cause death within the

short space of two seconds of

time.

No p a r ticular danger

is to be apprehended from

the use of the composition

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

make use of this compound

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 relnoved a

very bad sore would proba

bly be the result.—Stationary

Engineer.

--o-o-o

Corn Beer.

The Handels Museum of

July 2 states that a new

brewery product, namely,

beer made from Imaize, is

being manufactured and con

sumed in increasing quan

tities in France. The cost

of production is said to be

Inuch below that of beer

made 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 improved pro

cess, but is made by malting

maize, of which it is a pure

product, and not (as is done in

- - ----------

some districts) the result of mixing maize meal with

the worts of barley malt. Owing to the high price of

malt, brewers have for a long time been driven to use

unmalted cereals for brewing purposes. Experiments

have been made with wheat, maize, rice, potato meal,

Inaize sirup, etc.; in such cases there was an insufficient

development of the saccharin principle, and, owing to

a lack of soluble nitrogenous bodies, fermentation did

not proceed satisfactorily. Hence the beer became

spoiled by a second fermentation, and further there

was a lack of albuminous matter and phosphates,

which constitute the nutritive properties of beer.

These defects are all said to be remedied by using

Unaize malt.

*= T

THE CASTANOS AND LARA FIBER CRUSHING WASHING AND EXTRACTING MILL.

-

AN IMPROVED FIBER TREATING MILL.

Messrs. Gabriel Castaños and Guadalupe Lopez de

Lara, two Mexican engineers, have invented and intro

duced the fiber crushing, washing, and extracting mill

shown in the accompanying illustrations, which has

already been successfully employed in Mexico in

the treatment of the Inaguey plant, whose fiber is

an excellent substitute for hemp, and from the

fermented juice of which is made a sort of brandy

called Inezcal. 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

Inost rudimentary and imperfect. The mill 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 mill

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 frame, each arm of

which has depending hangers, the hanger at the

inner end of each arm being connected 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

immediately 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

Inachine 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 angle 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 remove

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 inaterial. A longer period

of treatment may be obtained

by changing the inclination

of the brush, which may be

So arranged as to move the

material 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 means 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 outer

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 inore easily extracted when the Inate

rial is thoroughly wet. Simple 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 deemed advantageous in

the treatinent of some kinds of inaterial. The water

supply pipe is connected with a circular pipe Inounted

on the spider, as fully shown in one of the views, and

extending laterally from 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 from a bracket on the

outer end of the brush-supporting arm, and at one

point in the trough is a suitable opening for the dis

charge of residuuin, the fork pushing along the mate

rial forced outward by the brush, after the juices have

been thoroughly extracted, and a barrow or other

suitable 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 Castaños, Apartado de Correo 43,

Guadalajara, Jalesco, Mexico.

Experiments in Sericulture in Germany.

One of the reasons why the propagation of the silk

worm (Bombyx inori) north of the Alps has gradually

decreased to almost nothing is the want of suitable

food for it, as the white mulberry tree, whose leaves

furnish the best nourishinent for the worlm, does not

well grow in the climate of Central Europe. Repeated

experiments have been made, 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 climate

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 Academy 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 upon them, especially if mixed with Inul

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 normal cocoons nevertheless.

Another experiment was made in 1886 with the yellow

Milan worms and leaves of salsify for food, which,how

ever, had again to be replaced by mulberry leaves

toward the close of the feeding period, with the result

that out of 1260 worins, 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 from most of them well formed moths were

obtained, which produced 389 eggs. In the following

year (1887) 357 little worms issued from 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

had been exclusively fed with salsify leaves, was de

cidedly stronger than that of the preceding one, which

had still partly been fed with mulberry leaves. In

1888 nearly all the 1646 eggs hatched, 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 1889 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 worln, Bombyx 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 gramines, the silk thread attained a

length of nearly 800 meters, its diameter 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 Illulberry

worm. The latest season (1890) of the culture of this

new race of silk worlns, as Dr. Harz states, again re

sulted in satisfactory progress; 34.2 per cent of the

worms exclusively fed scorzonera leaves yielded nor

Imal cocoons; while the heaviest of the preceding year

weighed 1:39 grammes, those of this year weighed

183 grammes; their thread was in gloss or tensile

strength completely equal to the ordinary silk from

mulberry leaves; the lifetiine of the worms was 30 to

47 days. With mulberry food the worm of Bombyx

Inori required in the past century in Central Europe

40–50 days, while they now used only 29-33 days for

the absorption of nourishinent.

The cultivation of the new food plant salsify (Scor

zonera hispanica) presents various advantages over

that of the mulberry tree. The salsify plant can in

the garden as well as in the open field rapidly be

grown to any extent; it grows in all Europe in Inoun

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 frosts 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 worlns, which die

in great numbers; stale leaves they like not to eat.

This trouble is almost entirely overcome in feeding

with salsify leaves; a movable awning is constructed

at a small expense from boards and sack cloth (or

WASHING AND EXTRACTING MILL-PLAN VIEW.

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 American lady, who em

ployed her leisure hours in raising silk worlns and,

when the uncommonly mild weather of the winter be

fore last caused the worms to appear before the mul

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.

--e

Some Telescopes in the United States.

Dr. Wm. H. Knight gives in a recent number of the

Sidereal Messenger a list of over one hundred tele

scopes, with names of owners, makers, etc. 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 aperture of 36 inches,

Yale University 28, U. S. 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 15.

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

30% inch silver-on-glass Inirror, 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

Almerica, and one of the best in the world.

In foreign countries the largest refractors are those

at Pulkowa, near St. Petersburg, 30 inches, Nice 29-75,

Vienna 26.75, Gateshead, near London, 25, and Paris

23 6.

The largest reflectors are those of Lord Rosse, in

Ireland, 72 inches, Melbourne 48, Paris 47, Mr. Com

Inon's, in England, 37.5, another of Lord Rosse 36,

Toulouse 32°4, Marseilles 31:5, Greenwich 28, and

Cambridge 24.
-

*T*

Castor Oil and Malt Extract.

Castor oil has for many years been regarded as one

of the Inost 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 Inalt as a vehi

cle, since the extract has been found so useful in mask

ing the taste of cod liver oil and other Inedicines 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 Inouth 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 rationale is readily seen. Thegum in the Mistura

olei ricini tends to cause early decomposition of the

preparation, whereas the pseudo-solution of castor oil

in malt extract appears to keep perfectly for an inde

finite period. It will be observed that the mixture 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 becoines 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

becomes somewhat liquefied. The castor oil should

then be added gradually during continuous tritura

tion.—S. M. Burroughs in paper read before British

Pharmaceutical Conference: after Chem. and Drug.

Fig Wine.

Figs are largely employed, especially in Algeria, for

the production of fictitious wine. For this purpose

figs from Asia Minor are preferred on 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, ferinentation rapidly coln

mences, resulting in the production of a vinous liquid

of about 8° alcoholic 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 Inethods of analysis

from 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 Inannitol, 100 c.c. of fig wine are evaporated to a

sirup 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 as raisin and

some other wines, contain Inannitol, 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

inines 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 steam 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 crops giving a grand

total of 2,498,793,000 bushels from 139,589,286 acres.

Much of this is exported either as grain or as flour.

We will take 1890 as before. Of wheat as grain, 49,

271,580 bushels were exported, representing about one

eighth of the crop. This is supplemented by an ex

portation in the same year of 11,319,450 barrels of

wheat flour. Of corn 86,817,220 bushels and of oats 12,

207,359 bushels were exported. There were smaller

exports of rye and barley and of rye flour, while 14,725,

268 lb. of bread exported represent a quantity of flour

of different grades.

The total exports reduced to a bushel basis covering

flour and meal and all 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 produce, but there

was an export also of foreign grain, aggregating 654,225

bushels. While thus pouring out her surplus products,

America also imported 11,795,548 bushels of grain, in

cluding 9,375,407 bushels of barley alone.

The business done in exports at the different seaports

is interesting. Reducing flour and ineal of all kinds to

the bushel standard, we have for the following ports

in 1890 :

-

Bushels of grain of Bushels of grain of

Name of City. all kinds exported. | Name of City. all kinds exported.

New York....... ........ 64,324,034 || Montreal . . ............ 13.168,963

Philadelphia..... ....... 21,346.268 || New Orleans.... .... 13.951.463

Boston............. .... 12,165,965 | Baltimore....... - - - ,554

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,

122,013,670 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. shels. Acreage. || Year. bushels. Acreage.

1880 2,703,575,966 120,103,484 || 1886 2,830.710,000 140,941,741

1881 2,056,543,370 122,559,2: 2,649,613,000 140,910,809

1882 2,688,375,143 3,197.692,000 145,368,370

1883 2,621,650,135 3,449,067,000 149,265,826

1884 2,981,764,000 2,498,793,000 139,589,286

1885 3,002,813,000 134,961,686

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 crops.

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 crop produced.

Bushels per Acre of Bushels per Acre of

• # = # . # = #
C. ai - - * E 5 d -

•r: * - £, 5 .r: od * i

# # 3 # # # # B: 3 3 & #

1880 13-1 27-6 25.8 13.9 24.5 | 1886 12'4 22:0 26-4 11-5 22:4

1881 10.2 186 24 7 11.6 20-9 | 1887 12. 1 20:1 25-4 10 1 19-6

1882 13-6 24-6 26-4 13.4 21:5 | 1888 11.1 26.2 25°9 12-0 21.3

1883 11.6 22.7 28 1 12-1 21 1 | 1889 12.9 27-0 27-4 11.9 22 2

1884 130 25.8 27-4 12.2 23.5 | 1890 11-1 20:7 19:8 11.8 21-0

1885 10-4 26.5 27:6 10-2 21:4

As regards transportation by different methods, New

York offers as great a 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:

Canal. By Wessels, Coastwise. By Rail.

ushels. Bushels. Bushels.

30,185,400 1,609,551 90,218,719

This shows that the slowly Inoving canal boat is a

very large factor in the transport question even at the

present day. In grain alone the canal figures to still

greater advantage as follows: -

By Canal. By Wessels, Coastwise. By Rai.l

£ Bushels. Bushels.

30,185,400 846,440 63,938,068

For the fiscal year July 1, 1890, to June 30, 1891, the

aggregate value of cereals exported was $152,425,224, at

an average rate of 66.2 cents per bushel. Wheat and

flour represented $102,312,074 of this amount.

England is our best customer. The following figures

show the distribution of exports from the United

States.

Wheat. Corn. Wheat. Corn.

Bushels. Bushels. Bushels. Bushels.

Great Britain. .38.240.523 54.601,034 || Belgium....... 3,741,303 4.793,323

Canada.. *1 = 9.365,811 || Brazil .. . 1,768,234

Germany. - 8,786 11,419,063. Denmark...... . . . . . . . 5,788,733

nce......... 3,846,505 8,481,1291 Portugal....... 2,812,483 20,000

Qorreepondence. *

Cheap Shoes Wanted.

To the Editor of the Scientific American :

Will not some philanthropic genius invent a cheap

suuuner 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 Inight be

gathered both from the sandals worn at the birth of

the Christian era and the moccasins worn by the

American Indians, neither of which would cramp the

toes or elevate the heel, and one of which would give

free ventilation, which the modern shoe prevents.

R. S.

-

~ -" ~

Casting Bullets for Ready Identification.

To the Editor of the Scientific American:

I have invented an improvement in bullets, the idea

being to insert a plug of harder Imetal to designate and

identify the bullet wherever it may be found. Thus if a

policennan was to discharge his revolver at a burglar and

the night being too dark for recognition, were the burg

lar to escape with one of the marked bullets in his body,

it would serve as an identification. Much speculation

is now spent as to size of bullets, etc., when taken from

wounded criminals. The cartridge men think it would

hardly pay to make special bullets, although the nov

elty is admitted. I think the idea is too good to lie

dormant, and alm willing to contribute it to the public

through either of your papers, of which I alu a sub

Scriber.

The idea would be for the police in each city to have

a distinguishing Inark, such as the following: +, ×, I,

©, A, and others. GEO. H. IRELAND.

Springfield, Mass., Sept. 18, 1891.

--e

Interesting Discovery at Wolfville, N. S.

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 reinenber;

but within the last twelve years Mr. Archibald has re

Inoved about six feet of soil, and in doing so came to

traces of building. Recently he has had the place

thoroughly dug over, and the following relaains have

come to light.

1st. A floor of hewn boards, probably hemlock,

charred on upper side.

2d. Rough bricks or irregular pieces of clay reddened

and hardened by fire.

3d. 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 here 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. S., Oct. 1, 1891.

English and American High Speed Performances.

Concerning the rapid railway trips lately inade in

this country, our London contemporary Engineering

remarks:

There has been a train run 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 America, and our very finest run,

which only a few years ago excited the greatest en

thusiasin, has been surpassed. It will be remembered

during the race to Edinburgh that on August 13, 1888,

the West Coast train ran from London to Edinburgh

(400% miles) in 7 hours 38 minutes, and on the following

day the East Coast train covered its distance (39.2%

miles) in 7 hours 32 Ininutes. Again, on the 31st of the

month the East Coast did the distance in 7 hours 26%

minutes. The feat thus performed was 392% miles in

416% minutes of running time, subtracting the 26%

minutes for lunch at York, 2 minutes at Selby, and 1%

minutes at Ferry Hill. The speed, excluding stop

pages, was 56'5 miles an hour all the way. Including

all the stoppages, except the 26% 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 about

a fortnight,and ever since 8 hours has been the stand

ard time for the journey on both routes, which gives

an inclusive speed of 50 miles and a running average of

53% miles on the longer route. Omitting the luncheon

time, the average speed, including all other stops, is 52

miles an hour, or 400% miles in 460 uninutes.

–

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 52.8

Iniles an hour. This is just a trifle better than our

West Coast Scotch expresses.

All these good runs have been put into the shade by

one on the 14th of September, froln New York to East

Buffalo, 436% miles in 439%. Ininutes. When the news

of this came by telegrain 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

credence to it. The run has certainly been made, and

would have fulfilled the plan of its author, Mr. H. Wal

ter Webb, third vice-president of the New York Cen

tral and Hudson River Railroad Company, of covering

the entire distance at a mile a minute, had there not

been 7% minutes delay for a hot bearing. The follow

ing table gives the particulars of the runs:

Miles. - Time Speed.

| Miles.
New York. # a.m. || 614 |

143 || Albany..... arr. £, a.m. y | 59.52

: 1: *.in. |} 61 } miles an

2014 | Syracuse...} : #p.m. | hour

p. 12:22 p.m. ||

4631 E. Buffalo. 2:50 | bel J

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 summit of 100 feet is sur

mounted at one place. The distance is 143 miles, and was

covered in 140 minutes, at the rate of about 61% miles

an hour. Three Ininutes and a quarter were consumed

in changing locomotives, and the next stretch to Syra

cuse of 148 miles was done in 146 uninutes, or at the rate

of 61 miles an hour over an undulating country. In

2% uninutes another locomotive was coupled on and the

run of 145 miles to East Buffalo was commenced. This

was over a level line, and was done in 148 uninutes, 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 made at

the rate of 62 miles an hour. As it was, the entire

journey only exceeded by 3% 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 room car 40

tons, a buffet car 33 tons, and a private car 38 tons, or

about 210 tons in all, by no means a light train. The

engines had cylinders 19 inches in diameter by 24 inches

stroke. The first had 6 feet 6 inches coupled driving

wheels, and the other 5 feet 9 inches 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

America, we shall expect to see further improvements

here, and our moderate distances still further de

creased.

*-*

Floral California.

The Orcutt Seed and Plant Company, San 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 so 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 rain. “California,” he says, “has

probably already furnished to the horticulturist 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 correspondent 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 jump toward

the meat and adhere to the paper. I completely rid a

badly infested house in two nights by this means.

-
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The Lacquer Tree in

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

Bot a nic al Garden at

Frankfort some specimens

of the lacquer tree (Rhus

vernicifera), from which

the Japanese obtain the

juice employed in the pro

duction of their famous

lacquer work. According

to the Times, 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

have 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

wated in Europe, and it

only remains to be seen

whether the juice is affect

ed by the changed condi

tions. The Times says

that, to ascerta in this,

Professor Rein has tapped

the Frankfort trees, and

has 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

chem is t s 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 3f time

a skilled 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 COR RESPOND ENT

sends us the following ac

count of a kaolin deposit

recently disc overed 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 is in two mounds

or high hills, on either side

of the large branch of Bear

Creek, which by proper

dainming will afford ready

means for transportation

to the n e a rest railway

station, 12 miles northeast,

namely, Bear Creek. The

specimens of the mineral

are said to be remarkable

for their purity, lack of

sp...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 instruction 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. It 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 walls, 3 feet

in thickness, imarked F F

in the plans. These con

tain a great number 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 may

occupy one desk, making

it possible to accomino

date, in all, 264 students

in this laboratory. There

is a circular porcelain sink

between every two adjoin

ing tables; the waste pipes

from these descend vertl

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.

There is 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 rooms is situated the

chemical laboratory of the

United States Agricul

tural 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.

Oaxygen and Hydrogen.

—These 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 current 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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dy" is one of those used at night to light the

campus. The current employed for electrolysis is of

5 amperes at 75 volts, and is sufficient to yield about

three cubic feet of hydrogen per hour. The tanks for

storage of gas have a capacity of fifty cubic feet each.

From these tanks pipes extend to all the laboratories

and lecture rooms of the building, furnishing an abun

dant supply of pure gas for chemical work, combus

tion analysis, and the projection of lantern views on

the screen for the illustration of lectures. A similar

complete apparatus is in operation in the physical

laboratory, and is connected by pipes with nearly all

the lecture rooms of the university. -

Organic and Applied Chemistry Laboratories.—

These rooms have twenty-four slate-topped tables, pro

vided with abundant hood space, pumps for vacuum

distillation, and many other conveniences. Adjoining

is a room for combustion analysis, a special laboratory

for advanced work, a small photographic emulsion

room, etc.

Quantitative Laboratory.—There are here 88 tables,

some of which are so divided that two students can

occupy the same place at different hours, while each

tains ten balances. The reading room contains thechem

ical library of the university, numbering about 1,000

volumes, and including bound sets of all the important

foreign chemical journals from their first issues. All

these books are accessible to students during the work

ing hours of the day.

East wing of the first floor is chiefly occupied by the

laboratories of iron analysis, the sanitary laboratory.

the optical room, and the smaller lecture room. The

tables in the sanitary laboratory (and distilling room)

are covered with lead. The optical room is equipped

for spectroscopic and polariscopic work, the use of the
-

microscope and micro-photography. The small lecture

room contains eighty seats.

The Introductory Laboratory is 46 by 66 feet, and

contains 88 working tables. Each table contains, how

ever, three separate drawers with cupboards below, so

that three students may work at different times at the

same place, making the total capacity of the room

264. During the past year this number has been very

closely approached. The room extends up into the

gable of the roof, the heavy beams and trusses sup

porting which are wholly exposed. By this method of

the whole of the second floor of the east wing. The

ceiling of the room is formed by the roof of the build

ing, the beams and trusses being exposed; the hall is

therefore about forty feet in height in the center. It

contains 352 seats, with arm rests. The plan of the

room is such that no student is placed at a greater

distance than forty feet from the lecture table, and

the experiments performed are plainly visible to all.

The acoustic properties of the hall are exceptionally

good, probably owing to its shape, and the effect of

the roof trusses in breaking up the sound waves.

Back of the lecture table are blackboards, hung

with weights in such a manner that they can be easily

raised and lowered, and behind these is a fume closet,

orhood, which opens also into the adjoining prepara

tion room. The building is heated throughout by

steam. The cost of the building, furniture and fix

tures was about eighty thousand dollars.

Instruction in the laboratory is given by Dr. G. C.

Caldwell, Professor of Analytical and Agricultural

Chemistry; Dr. Spencer P. Newbury, Acting Professor

of General, Organic, and Applied Chemistry; Louis M.

Dennis, Assistant Professor of Analytical Chemistry:

THE NEW CHEMICAL LABORATORY, CORNELL UNIVERSITY—VIEW IN THE QUALITATIVE LABORATORY.

has his own independent locker. The remaining

tables are intended to be occupied by one student

only; the room is thus capable of accommodating 106

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

nceessary 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 steam drying

closet of new construction, the temperature of which

can be controlled at will up to 105" 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

pump 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 visible 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.

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

chemical 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, porcelain, cement, illuminating gas, and

gunpowder, the refining of petroleum, and the pro

cesses of photography, are illustrated with especial

fullness. . The organic collection contains specimens of

all the typical compounds of carbon, a large part of

which were prepared by students in the organic lab

oratory.

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

Chemistry. The instructing force also includes six

instructors and assistants in the various laboratories.

---4-----

Paraffine in Diphtheria.

Mr. A. M. Sydney-Turner, Surgeon 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. His plan is to

ask for the ordinary paraffine used in lamps, and, hav

ing scraped off the diphtheritic patch, 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 from 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 chemical action of paraf

fine on the diphtheritic membrane is; probably the hy

drocarbons in the liquid exert some powerful influence

on the membrane.

-o-o-o

THERE are sixty miles of snow sheds on the Central

The Large Lecture Hall is 52 by 66 feet, and occupies! Pacific Railroad.
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** Bish ** on Birds.

“Bish” says that “birds having long legs have to

have a long neck.”

“How's that, Bish?”

“Why, you see, if they didn't have a long neck, they

couldn'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 out.

These birds having long necks have use for them. You

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?”

“Snipes well, some of them haven't a very long

neck, to be sure, but they have what amounts to the

same thing—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 him.

Could anything be handier than his trunk 7"

“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 **

“No, indeed. How do you explain that ?”

“Well, you see, their claws reach around the perch,

so 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.”

---

-*

PAINTED PAPER.—Unsized 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 may be used for packing purposes, to render

fabrics imperimeable to water, etc. -

NIPPLE HOLDER.

As shown in the accompanying cut, this holder is

double ended and holds two sizes of nipples 3% inch and

% inch. They are made in various sizes running from

% 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 inner part

NIPPLE HOLDER.

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.

Formerly 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 Arinstrong Manufacturing

Company, of Bridgeport, Conn.

Chicago Fair Items.

Mr. James Dredge, editor of Engineering, London,

and Sir Henry Trueman Wood, the Royal Commis

sioners for Great Britain and Ireland to Chicago's

World's Fair, passed through New York last week

hoineward 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 has had 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 exhibited a structure of this

kind at Paris, but its cost was much less. The plans

have been submitted to the Comunittee 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 Inany times in ultiplied reflec

tions. Indeed, one will be likely to lose himself in the

maze of beveled and prismatic glass, for it is intended

that a feature of the castle shall be a labyrinth where

the illusions are to be so 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

would have found at least five of them color blind ;

among the Indian boys he did not discover a single

case of color blindness. Some years ago he examined

250 Indian boys, and found two color blind, a very low

percentage when compared with the whites. Among

the Indian girls he did not find any. Considering that

only two females in every 1,000 annong whites are color

blind, he does not think it surprising that he did not

find any examples annong the Indian girls.
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RECENTLY PATENTED INVENTIONS,

Railway Appliances.

ELECTRIC RAILROAD. – Ira Robbins,

Sheffield, Ala. This invention provides a special con

struction and arrangement of parts for roads which

employ a continuous insulated underground conductor

for the supply of the current to the motor on the car.

Spring actuated drums, in boxes a proper distance

apart beneath the roadbed, each carry a given length

of conducting wire connected 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 being 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 upon another section, and taking

its current from the next carrier.

SNOW REMOVING APPARATUS.-Jaunes

F. Seery, Kingsbridge, N. Y. This apparatus for clear

ing railway tracks and roadbeds of snow is mounted

on a platform car, and consists of rotary brushes ar

ranged to sweep the snow upon heated pipes or into a

heated chamber, the snow that is piled on the pipes

being carried along by auxiliary brushes and distri

buted over lower pipes, or thrown against pipes located

above the lower coils. The snow is thus convertcd into

heated water, which is delivered upon the roadbed in

a manner designed to dispose of any snow which may

have been left by the brushes.

CAR COUPLING.—Jeremiah W. Kirby,

Great Falls, Montana. This coupler is of the “hook

and catch " class, and is designed to be simple and

durable in construction, and easy and efficient in opera

tion. The 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

coupling 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.

BLAST 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

only or to the walls as desired. An upper or outer bell

closes the mouth of the hopper, and this bell has a

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

adjustable arm on the piston rod being adapted to en

gage the beam, the mechanism supporting and operat

ing the bells independently of each other.

DRUM SHIFTER FOR HOISTS. - Jeffer

son U. Elwood, McKeesport, Pa. This device is

adapted to slide the hoisting drum on the main driving

shaft of a hoisting machine, to engage the drum with a

friction pulley or other device for rotating it. It con

sists of a frame fitted to slide and having end plates,

one of which engages the drum while the other has pins

extending from its face and engaged by cam grooves in

the face of a collar mounted to turn. The device is

simple and durable, does not weaken the shaft in any

way, and permits the operator to shift the collar either

to the right or left to engage the drum with the friction

pulley.

Miscellaneous.

FRUIT PICKER.—John H. Woodward,

Rochester, N. Y. This is a simple and convenient

device designed 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 deposited in a suitable

receptacle. It consists of a handled bar having a

pointed end, a spring-pressed knife sliding on the upper

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.

McConaughy, Philadelphia, Pa. This board, which is

designed to be held 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 depression. Around the center are

shallow cupped depressions, adapted to form resting

places for a light ball of cork or other material used in

playing the game these depressions being connected

by channels cut to form a track. In each of the de

pressions is a perforation extending obliquely down

ward through the board, and the ball is propelled by a

jet of air from a simple form of bulb or 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 balls, of cork or similar material, colored as

may be desired, are propelled by air jets from a jet

blower. The blower is formed with a small nozzle

adapted to fit in one of a series of apertures formed in

the cushion wall around the board, and the game con

sists in propelling the balls to obtain the highest num

ber of pockets with a certain number of air puffs.

METAL LATHING.—Charles H. Curtis,

Niles, Ohio. This lathing is constructed of sheet metal

having a series of openings running laterally and ob

liquely through it, leaving oppositely arranged hoods

on reverse sides of the sheet, whereby a large body of

mortar connects the outer surface portion of the plaster

with the clinching portion, and but a small portion

will pass through and fall behind the lath. The con

struction is designed to give special stiffness to the

lath, on account of the corrugations being reversed,

while the lath has superior locking qualities and is

easily handled without cutting the hands, a sheet being

="E-e=

adapted for putting 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 W

crimp 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 a 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 straps, each carrying a roller which rests and rides

on the rail, their position being such that, when the

body is at rest on a level, the forward rollers will be at

the bottom of the front incline of the side rails, while

the other rollers will rest in 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 become seated in the sockets of the

central higher portion of the side rails, whereby the

wagon body is 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 rail forming a track, having a

projection or stop at the rear end of its curved or in

clined portion. On each side of the wagon body,

somewhat nearer the front than the rear, is 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 dumping by being pushed backward

till the rollers are arrested by the stop at the lower back

end of the curved or inclined portions of the rails.

PLATFORM WAGON. – This improve

ment is covered by another patent to the same invent.

or, for a wagon more especially adapted for carrying

heavy goods, the object being to lessen the cost of con

struction of such wagons, while making them lighter

and better fitted to withstand the roughest usage. The

main frame of the platform consists of two independ

ent sections of angle iron, one of which, having op

posite upper and lower flanges, forms the front and

sides, 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 sides, and re-enforcing strips

within the channel between the boarding and the upper

flange.

DISPLAY STAND.—Ernest A. G. Kurth,

New York City. This stand can be readily taken

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 also suitable for use as an

ornamental center piece for a table. In the center of a

circular base 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

to a central connecting sleeve, and forming a cage-like

figure, in which is a central vertical shaft, the lower

pivot point of which turns on the polished disk. The

shaft extends above the cage, where it has a hub with

apertures in which are inserted curved arms adapted to

receive articles for display, and the shaft also carries a

fan wheel adapted to be rotated by currents of warm

air ascending from lighted candles held in light rod

brackets on the sides of the cage, whereby a portion of

the stand will be kept constantly revolving.

KNIFE GUARD – Charles S. 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 sufficient 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 knifeguard

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 cut 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 crumbling or waste.

CANE JUICE STRAINER. – Walter C.

Hazlip, Brusly Landing, La. This strainer may be

operated by hand or power to effectually separate

fragments of sugar cane and other refuse from the cane

juice as it flows from the crushing rolls of a sugar

mill. It consists essentially of an oblong juice-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,

while a 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 a simple and inexpensive

device for stretching barbed or other wire, and facili

tate the proper fastening of the wire to the fence posts.

It consists 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

oppositely 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 also adapted for splicing wire.

CIGAR BOX TRIMMING MACHINE. –

Henry Leiman, New York City. In this machine saw

shafts are journaled in upper and lower adjustable

brackets, the saws mounted on the shafts having lateral

and vertical inclinations, in combination with a gange

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 unskilled

laborers will be all the help required, their work being

to feed the boxes to the machine, from which the box

passes having all of its projecting edges made flush

with its top, bottom and sides.

NotE.–Copies of any of the above patents will be

furnished by Munn & Co., for 25 cents each. Please

send name of the patentee, title of invention, and date

of this paper.

2Business and 3.9ersonal.

The charge for Insertion under this head is One Dollar a line

for each insertion; about eight words to a'line. Adver

tisements must be received at publication office as early as

Thursday morning to appear in the following week's issue.

For Sale-One 15 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. S. Mundy, Newark, N.J.

Wanted-Reliable firm to manufacture stamped metal

novelty for cash. Address Box 1001, Bay City, Mich.

The price of the Brown & Sharpe No.3 Universal Cut

ter and Reamer Grinder is $200. Former price, $200.

Brown & Sharpe Mfg. Co., Providence, R. M. -

The Improved Hydraulic Jacks, Punches, and Tube

Expanders. R. Dudgeon, 24 Columbia St., New York.

“How to Keep Boilers Clean.” Send your address for

free 96 p. book. Jas. C. Hotchkiss, 112 Liberty St., N.Y.

Screw machines, milling machines, and drill presses.

The Garvin Mach. Co., Laight and Canal Sts., New York.

Centrifugal Pumps for paper and pulp mills. Irrigating

and sand pumping plants. Irvin Van Wie, Syracuse, N.Y.

Rubber Belting, all sizes, 77% percent from regular list.

All kinds of rubber goods at low prices. John W. Buck

ley. 156 South Street, New York.

Wanted-A copper vacuum pan, 5 to 8 feet diameter.

Address, giving full particulars and lowest price, Cash,

box. 773, New York.

For Sale-All rights for tested stairs climbing wheel

chair for people who cannot walk. Patent allowed.

Address J. B. Bray, Waverly, N.Y.

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

pumps, vacuum pumps, vacuum apparatus, air pumps,

acid blowers, filter press pumps, etc.

Split Pulleys at Low prices, and of same strength and

appearance as Whole Pulleys. Yocom & Son's Shafting

Works, Drinker St., Philadelphia, Pa.

For Sale-Wrought iron flume racks, cast iron pulleys

from 6 to 80 inches in diameter, gears, all 2 cents per

pound. Cotton looms, $15; tin roping cans, fliers, 10 cents

each. Other supplies cheap. Mill burned. Send for

circular. Baltic Mill estate, Baltic, Ct.

Magic Lanterns and Stereopticons of all prices. Views

illustrating every subject for public exhibitions, etc.

[* A profitable business for a man with small capital.

Also lanterns for home amusement. 220 page catalogue

free. McAllister, Optician, 49 Nassau St., N. Y.

HINTS TO CORRESPONDENTS.

Names and Address must£ all letters,

or no attention will be paid thereto. This is for our

information and not for publication.

References to former articles or answers should

give date of paper'' or number of question.

Inquiries not answered in reasonable time should

repeated; correspondents will bear in mind that

some answers require not a little research, and,

though we endeavor to '' to all either by letter

or in this department, each must take his turn.

Special Written Information on matters of

personal rather than general interest cannot be

expected without remuneration.

Scientific Americass supplements referred

to may be had at the office. Price 10 cents each.

Boolis referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly

marked or labeled.

(3497) W. F. E. asks: Can a practical

and temporary storer or preserver of power be made

with compressed air : If so, is there any limit to the

amount of force that can be thus stored and used again

at will ? Are there any successful working appliances

on this cold-pressed air plan At what, and where ?

If not practical, why? Also are there any practical

means of storing for a short time great quantities of

mechanically developed electricity ? A. Air under pres

sure can be stored 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 and SUPPLEMENT.

(3498) F. J. S. asks: What pressure will

a two by three foot upright boiler safely stand, one-half

inch iron ? What horse power and what size propeller

will a boat five feet by twelve require to make a speed

of four miles an hour? At what speed should a screw

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 than 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 should run 300 revolu

tions per minute.

(3499) S. A. K. asks: Can you tell ine

how to melt pure rubber and how to harden it again?

A. You can soften 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 Rubber,” $1 by mail.

(3500) J. A. S.–For violin varnish.—

Dissolve 12 parts sandarac gum, 6 parts shellac,6 parts

mastic, 3 parts elemi in 150 parts 95 per cent alcohol, in

a bottle heated in a water bath. Then add 6 parts

Venice turpentine. Stir and allow the contents to set

tle in the corked bottle. Then pour off the clear var

nish for use.

(3501) W. P. asks: Can you inform me

where I can find a magnetic needle for finding 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 finding gold and silver. The ordinary dip

ping magnetic needle is used to indicate bodies of iron

ore in the ground near the surface.

(3502) F. F. S. asks what the laundry

people use to give the collars, shirts, etc., the gloss that

is on them. A. 1. Starch, 1 ounce; paraffine, about 3

drachms; white sugar, tablespoonful; table salt, table

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 salt and sugar dissolved in it, and

having dropped in the paraffin, boil for at least half an

hour, stirring to prevent burning. Strain the starch

and use while hot. Sufficient bluing may be added to

the water, previous to the boiling, to overcome the

yellowish cast of the starch, if necessary. Spermaceti

may be used in place of paraffin. Starched linen can

only be properly finished by hard pressure applied to

the iron. 2. Glossed shirt bosoms.-Take 2 ounces of

fine white gum arabic powder, put it in a pitcher

and pour on a pint or more of water, and then, having

covered it, let it stand all night. In the morning, pour

it 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, made in the usual way, will give to

lawns, white or printed, a look of newness, when

nothing else can restore them, after they have been

washed.

(3503) G. B. asks how to color leather

black. A. Patent leather black.-Mix together 3%

pound each of ivory black, purified lampblack and

pulverized indigo, 3 ounces dissolved gum arabic, 4

ounces brown sugar and 34 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

coloring 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 in

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 producing

a deep black on leather, it will not stain the hands.

3. 402 ounces bruised gallnuts and 17.5 ounces green

nutshells are boiled in 26:25 ounces rainwater; when the

mixture has boiled one hour; the liquor is strained

through 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 press.

(3504) A. J. B. asks for a harmless hair

dye. A. The following is a receipt for hair dyes taken

from the “Scientific American Cyclol cdia of Receipts,

Notes and Queries.” In press. Walnut skins beaten

to a pulp, 4 ounces; rectified alcohol, 16 ounces. For

a black dye the following is excellent. Iron sulphate,

10 grains; glycerin, 1 ounce: water, 1 pint. The hair

must be thoroughly washed with this, dried and brushed

once daily for three days, then the following should be

applied on a small tooth comb, but it should not be

allowed to touch the skin if the other preparation has

done so, as a temporary stain would result. Gallic

acid, 4 grains; tannic acid, 4 grains; water 1% ounces.

After the application of the first preparation the hair

should be allowed to dry, and then be brushed. Sub

sequently both formulas may be used once daily, at an

interval of an hour or so, until a black color is pro

duced.

(3505) E. K. asks for the general method

of tanning 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 tepid water for two hours.

Mix equal parts of borax, saltpeter, and Glauber salts

(sulphate of soda) in the proportion of about 36 ounce

of each, for each skin, with water q. s. to make a thin

paste. Spread with a brush over the inside of the skin,

applying more on the thicker parts than on the thinner.

Double 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 same manner as before: 1 ounce sal soda,34!ounce

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 salt, 1% ounces saleratus, in

sufficient hot rain water to saturate the skin; when cool

enough not to scald 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 3 times, till the skin

is sufficiently soft. Lastly, smooth the inside with fine

sand paper and pumice stone.—From “Scientific

American Cyclopedia of Receipts, Notes and Queries.”

In press; ready December 1, 1891. -

(3506) 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 bell 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 use is employed,

such as the Leclanche and many of its modifications.

For a closed circuit a battery is employed which will

maintain a continuous current so long as the buttery is

supplied with materials and kept in order. The gravity

battery is the most generally used on circuits of this

class.

(3507) 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 the

case.

(3508) C. M. H. asks: 1. Give rule for

obtaining any desired speed with and 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 speed, or

the required speed for the diameter. If a counter shaft

is used, proceed in the same manner for its speed, and

use its driving pulley as above for the final speed, or

size of last pulley. 2. Give rule 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 heat, inclosed in an iron box and

packed with pulverized hematite or iron anvil scales,

and recarbonized by the same process, but packed in

charred bone dust or hoof parings.

(3509) 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 a grate, as it chokes and will not allow

the air to pass through. Will you kindly tell me

through the ScIENTIFIC AMERICAN of some cheap

way to stick this fine fuel together in lumps or bricke,

so that I can burn it in a stove or furnace with draught

not blast A. You will find in SciENTIFIC AMERICAN

SUPPLEMENT, No. 360, description and illustration of a

machine 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

Illinois coal dust. A slight sprinkling of coal tar and

heat with pressure will make solid fuel.

(3510) C. K. asks: 1. How far is it pos

sible to hear thunder under favorable circumstances *

A. Thunder is seldom heard over 12 miles, unless under

very favorable conditions, when 15 miles is a probable

limit. At this distance there would be a lapse of 72

seconds between the flash and the thunder. 2. Does a

bullet fall at the instant it leaves the barrel, or does it

rise before it begins to fall ? A. The fall of a bullet is

controlled by gravity, and it commences its downward

curve at the instant of leaving the gun. The line of

sight is not parallel with the bore, which gives 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 small 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. I say I think if there was more

air, that we should get more water. The water is

caught from the spring in a large barrel and then con

veyed through 34 inch lead pipes to several cottages

then in small tanks with an overflow pipe. I am

on the highest ground and am the first to be shut off.

A. Air in the pipe is probably not your trouble. The

supply pipe from the barrel is too small, so that when

the water is running in the lower house tanks it weakens

the pressure at your house, and stops the flow.

(3512) W. R. P. writes: Please give a

receipt for a varnish to be used on gun stocks. A. Use

shellac varnish and rub to a fine finish with French

polish

(3513) J. C. R. writes: We have a 50

horse power engine which we wish to increase to a 60

horse power. The cylinder is 12x18 and is making 180

revolutions per minute. How fast will it have to run

to gain the desired power (10 horse power)? A. In the

absence of full information concerning 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 pressure and is large enough for

additional supply, a change in the cut-off would be in

order. Not knowing anything of the make of your

boiler and engine, we advise that you address the

makers as to the safest way of increasing its power.

(3514) L. F. writes: Will you kindly

answer the following questions: 1. What is bisulphuret

of tin *. An old Olmstead's Natural Philosophy states

that it is superior to amalgam for exciting the rubbers of

a friction electric machine. I have inquired for it at

several wholesale and retail drug stores, but they know

of no such substance. Has it any other name A. It

is a compound of one atom of tin with two atoms of

sulphur. Its formula is Sn 32. It is sometimes called

mosaic gold. It may be made by heating a mixture of

12 parts tin, 6 mercury, 6 sal ammoniac and 7 of flowers

of sulphur. It is sometimes used as a substitute for

gold powder. 2. At what collegiate institutions in the

United States is the doctrine of evolution taught? A.

The doctrine is treated in the leading colleges, and in

their biological courses quite fully.

(3515) R. B. W. asks : 1. What are the

salts used in gold, silver, nickel and copper plating?

A. In gold plating, the cyanide of gold, produced from

chloride; in silver plating, cyanide of silver, produced

from chloride; in nickel plating, double sulphate of sil.

ver and ammonia; in copper 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 you

to Watt's "Electro-Deposition of Metals,” price $3.50,

also Urquhart's “Electro-Plating,” price $2. 4. What

numbers of the SUPPLEMENT contain articles on this

subject A. We refer you to SUPPLEMENT, Nos. 310

and 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

MENT. Nos. 157, 158, 159, and 792.

(3516) J. W. K. says: Have you any

articles on construction of shallow wells Want to

make a well for irrigation. Distance to water, 10 feet.

The water is in gravel and sand. 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 well system is the cheapest

for obtaining a large supply. By driving a number of

tubes some distance apart and connecting all together

below frost line, a single pump will operate the whole

system. See SciENTIFIC AMERICAN SUPPLEMENT, Nos.

107–110, for valuable illustrated articles on the drive

well for small and large water supply.

(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.

(3518) N. B. D. says: I want some una

terial of which to make moulds so that I can cast stereo

types of small jobs and lines of type. I 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

can you suggest? A. We call to mind nothing better

than paper or plaster. The latter will not crack if pro

perly manipulated.

(3519) 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 moisture.

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 oil.

(3520) L. A. W. writes: A solid iron cyl

inder about 9 inches in diameter propelled by geared

machinery runs on a solid iron track at each end. A

cogged band driven on each end of the cylinder runs in

a cogged track, the band being about an inch greater

in its diameter to the outer edge of the cogs than the

diameter of cylinder, and the cogged track being cor

respondingly lower than the face of the iron track on

which the cylinder rolls. Since putting on the cogs

they cause the cylinder to creep about 2 inches in mov

ing 2 inches. Cogs work close. Now can this be re

medied by dressing out the cogs on both band and

track so they would work loose? 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

shall be level with the bed plate face. The pitch line is

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 that are

being put down in Berlin. Also if it would be suitable

material for a race course for trotting horses, and what

it would cost per square yard 2 A. We have no in

formation as to the detail or composition used in the

Berlin streets. Rubber is a very expensive material for

such composition. The cheapest rubber mixtures

made here cost about 20 cents per pound, or, if one

inch thick, would cost about $8 per square yard. As to

value for a race course, experiment would be neces

sary to determine.

(3522) E. P. and F. W. asks for a dress

ing to freshen 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.

(3523) G. H. asks: 1. When steaming

wood for bending, can there be anything put into the

water that will make the wood more pliable 2 A. We

think of nothing better than the steam. 2. Is there any

thing that will take out stains and make the wood

whiter A. Chloride of lime, also oxalic acid for stains.

Oxalic acid is a poison.

(3524) D. C. G. 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 3

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 strips to the leud at a red heat. Tin

will also make it a little harder. A little antimony will

also harden, but makes it less ductile. The composi

tion named will melt at 800° Fah.

(3525) R. A. J. writes: I wish to build

a small water motor about nine inches in diameter.

Have water presure of 35 pounds and in using a three

sixteenths inch jet it reduces the pressure to twenty

pounds. Is the jet too large How many buckets

should I put in such wheel, and about what size should

they be * Will this motor give me sufficient power to

run * sewing machine * A You lose power by friction

in the pipe; pipe should be larger; if not possible, 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 would be the proper word to use. Is

there any way of using iron filings, mixing with any sub

stance which when pressed into a hole or groove in wood

will make a surface as hard as sheet iron? 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.

(3527) 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 clubs 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 boats in feet, on the

water line, and in favor of the smaller boat. In your

case the longer boat equals V20=4.472

shorter boat 4/14=3-741

minutes per mile 0.731

course in miles 5

Time allowance 3.655

3 minntes 39.3 seconds.

(3528) L. S. 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 a warm bath of muriatic acid 1

part, water 4 parts, then dip in a saturated hot solution

of sulphate of copper, or they may be tumbled in saw

dust wet with the sulphate. This will give them a thin

coat of copper.

(3529) F. P. B. asks: How much water

will a #4 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 hour.

(3530) W. A. R. says: 1. Please inform

me of some quick and cheap drier for paint. We use

boiled oil, turpentine and 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 a drier.

The cheapest red paint is Prince's metallic paint, com

posed mostly of oxide of iron. Mix with boiled oil and

turpentine. Requires no drier (for outside work. Is

an excellent paint for iron work. 2. What is the horse

power of an engine 10 inches by 12 inches, 150 revolu

tions at 60 pounds pressure? A. Your engine is 36

horse power, indicated, assuming that the cut-off is %.

(3531) G. W. C. writes: 1. Please tell

me the composition of celluloid and the process of

manufacturing it? A. You will find a description of

celluloid and its manufacture in SciENTIFIC AMERicAN

SUPPLEMENT, No. 227. 2. What is the best flux for

welding cast steel? A. Use botax 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 again and look like it was painted on

new wood? A. You can blister the old paint off with

blowpipe lamp such as used by painters and plumbers.

Or you may rub down the old paint with pumice stone

and water.

(3532) T. J. W. writes: Can you give

me a formula for a cement of some kind that would

fasten together rubber hose so that it would stand a

water pressure of 40 lb.? What I am after is something

strong enough so that you could taper one end and

hollow out the other, so as to have it all uniform size

and make a smooth job. A. The job you propose is

difficult. You might try the experiment of wrapping

two or three folds of gutta percha tissue around the

tapered part, put the parts together and apply heat,

pressing the parts together when the percha is well

softened, clamp them and remove the heat. This would

cement the parts, and if well done, the joint might

stand. The heat need not exceed 200°F. Perhaps hot

water within and without might be used as heating

agent.

(3533) M. B. R. asks: Can you inform

me if there is anything on the market which will re

move type writing from paper without damaging the

paper ? A. Caustic soda, or some hydrocarbon such as

turpentine or benzine, would be the only substances we

would suggest for ordinary type writing. Hydrocarbons

would be least likely to injure the paper.

(3534) H. B. W. writes: 1. What would

you advise me to do to become a civil or mechanical en

gineer ? A. Study hard. 2. Is a college education ne

cessary to become a good engineer ? A. In general,

yes. 3. How much could be made at either of the

above professions per year by a first class man 7 A.

From $2,000 to $10,000.

(3535) L. A. F. writes: I} desire to be

come an expert electrician. I have a good grammar

school education. Can you inform m” of a 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 Jersey; Rensselaer Polytechnic Institute,

Troy, N.Y.; Mass. Institute of Technology, Boston,

Mass.

(3536).J. P. writes: 1. As we have in this

city a hydrant pressure of 80 pounds to the inch, I

would like to make a small hydraulic motor, say 18

inches diameter fed by a one inch pipe. What form of

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, and where can I

get a description of or directions for making such? A.

The value of your proposed motor would be about

three horse power. You cannot do better than to look

over the illustrated description of the impact wheels in

SciENtific AMERICAN SUPPLEMENT, No. 454. 2. What

power will be required to work a small pressure pump

throwing a continual stream through a 56 inch pipe at

a pressure of 400 pounds to the inch? Where can I find

instructions for making such a pump of simple 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

MENT, Nos. 788, 789, 791, 792, 793, 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.

(3537) A. B. M. writes: In Fownes'

(Watts) Chemistry, p. 414, I read: “Ferric salts are

thus characterized. . . . Tincture 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 I understand it, “green

vitriol" is ferrous sulphate, and that certainly strikes a

deep bluish black with tannin. A. Fownes' chemistry

is correct. The dark color produced by “green vitriol"

and gall nut infusion is due to some of the base being

oxidized, which almost always occurs when the salt in

question is dissolved in water exposed to the air.

(3538).J. M. S.—The paper is a chemical

print or copy of a tracing from the original drawing. See

SCIENTIFIC AMERICAN 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

possible without freezing.

(3539) G. M. T. asks: How is the

velocity of a bullet, as it leaves the 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, one of which is illustrated 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 speak against a thin mirror, causing it

to vibrate; the light from the mirror is reflected and

focused upon electrified selenium, which is sensitive to

the light vibrations; and when a telephone is connected

with such selenium, sounds are heard.

(3541) J. F. B. asks how to cleanse and

whiten the bones of small animals. A. 1. The curators

of the Anatomical Museum of the Jardin des Plantes,

in Paris, have found that spirits of turpentine is very

efficacious in removing the disagreeable odor and fatty

emanations of bones or ivory, while it leaves them

beautifully bleached. The articles should be exposed

in the fluid for three or four days in the sun, or a little

longer if in the shade. They should rest upon strips

of zinc, so 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

bustion is an acid liquor which sinks to the bottom,

and strongly attacks the ivory or bone if allowed to

touch it. 2. Make a thick paste of common whiting in

a saucer. Brush well with a toothbrush into the carved

work. Brush well out with plenty of clean water.

Dry gently near the fire. Finish with a clean dry hard

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 careful neither to

make it too wet nor too hot in drying off, or probably

the article might come to pieces, being most likely

glued or cemented together. If it would stand steep

ing in lime water for twenty-four hours, and afterward

boiling in strong alum water for about an hour and

then dried, it would turn out white and clean. Rubbing

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

will restore a fine gloss afterward.—From “Scientific

American Cyclopedia of Receipts, Notes and Queries.”

In press.

(3542) C. A. asks for a remedy for ex

cessive perspiration. A. The following receipt is from

the “Scientific American Cyclopedia of Receipts, Notes

and Queries.” Carbolic acid, 1 part; burnt alum, 4

parts; starch, 200 parts; French chalk, 50 parts; oil of

lemon, 2 parts; make a fine powder, to be applied to

the hands and feet; or to be sprinkled inside of the

gloves 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 structure 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

black thorn) like the Saliene hedges. The condensa

tion water, which has a temperature of 20 to 25 R., is

brought in and trickles down through the thorns and is

caught in a receptacle. The water is cooled to a tem

perature below that of the atmosphere. When the tem

perature of the atmosphere was 13 R = 16:25 C. = 61:25

F., I found the water cooled to 10 R. On the warmest

days, when the atmosphere is at 18 to 20 R., the water

which has trickled through is not more than 12 R.

the water being 8 R. = 10 C. = 18 F. cooler than the

atmosphere. The structures are set up in the open air,

without any roof, and exposed to the sun. Why does

the water become so much cooler than the atmosphere?

A. The water is cooled by evaporation from the large

surface made by trickling over the brush.

(3544) 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 solu

tion of chloride of platinum. To make this, take 2

parts hydrochloric acid, 1 part nitric acid, mix in a

glass bottle and put in as much platinum 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-half ounce nitric and 1 oz. hydro

chloric acid will absorb about 30 grains platinum, but

in order to neutralize the acud, it is better to have a

surplus of platinum. Dip the article or brush in the

chloride. 2. Optical and philosophical instruments

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 source,

is the process used by the French artisans: Make 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. S. asks : Is a vessel made of

galvanized iron suitable 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 consider it safe,

but as neglect might result in making the water

poisonous, we should recommend the use of tin in

preference. Soluble compounds of zinc are poisonous.

For a note on the subject we refer you to our SUPPLE

MENT, No. 807.

(3546) W. B. K. writes: Please give me

a receipt for bicycle enamel and tell me how to polish

nickel and enamel. A. Use japan varnish on your bi

cycle. It should be heated in an oven to be dried.

Polish nickel with chalk. Also see Query 3548. Rub

the enamel with French polish.

(3547) D. W. says: Kindly inform me

of a powder or paste for cleaning and polishing copper

and brass. A. Tripoli, or rottenstone, mixed with a

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 stoves and become discolored by heat

and smoke. A. Use hydrochloric acid with stiff brush.

If the acid touches the iron of the stove, it will begin to

dissolve it, and produce rust stains. You might try

kerosene oil applied 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 cannot be got rid of.

A. Oxalic acid, 1 part; iron peroxide, 15 parts;

powdered rotten stone, 20 parts; palm oil, 60 parts;

petrolatum, 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 oil and

petrolatum, 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 will be produced. The original article is

known as putz pomade.— From “Scientific American

Cyclopedia of Receipts, Notes and Queries.” In press,

ready December 1. -
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(3549) E. W. M. writes: We have several

large plunge batteries for running a motor, and after

the solution has been in the cells a long time, the salts

settle in the bottom, and we find that it is very hard to

remove without breaking the glass jar. Will you

please give us a geod way to clean the salts out with

out breaking the Jar? A. By filling your cells with

water and inverting them in a vessel of water, the salts

in the bottom of the cells will be readily dissolved out.

(3550) C. H. C. writes: 1. I have 14 ft.

boiler, 54 in. shell, sixty 3 in. flues, 24 in. diameter

smoke stack, 60 ft. high; rocking grate 54 in. wide by

37 in. deep to bridge wall; engine 10 by 12, speed 180.

The draught seems defective, combustion imperfect,

consumption of fuel, mostly shavings (some soft coal),

excessive, and very hard firing, boiler new. Can you

tell me wherein lies the trouble or defect, and suggest

• remedy? A. Your boiler and engine appear to be

well balanced as to power, but the smoke stack is too

small for burning shavings, and probably the fire

chamber is too small and not arranged for burning

shavings and soft coal. See SciENTIFIC AMERICAN

SUPPLEMENT, No. 624, for illustrated lecture on boiler

furnaces for various kinds of fuel. 2. Name one or two

best works, in plain, simple language, on construction,

setting, 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

ful Things to know about Steam Boilers,” by Tower, $2

mailed; also “Steam Making or Boiler Practice,” by

Smith. $2.50 mailed.

(3551) E. S. 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, 34 oz. Dissolve the

gum in a little hot water, and the sugar and starch, and

boil until the starch is cooked.—From the new “Scien

tific American Cyclopedia of Receipts, Notes and

Queries.” In press.

(3552) 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 many pieces of

wire you use in the construction of the core of your

armature. 2. Would not No. 20 or 22 wire do for wind

ing the armature? A. Yes; provided you use a cur

rent adapted to such winding. 3. If the brush-holding

disk is made so 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.

(3553) A. M. asks what platinum silver

is? Is it platinized silver? A. Platinum silver is an

alloy consisting of platinum 1 part, silver 2 parts.

(3554) F. D. asks for a receipt for

making 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 the

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 ft 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 beeswax, and if so, the formula

for making it. If not, could you tell me how I could

prepare beeswax, so that I could use it with a small

brush to paint letters on brass to etch? A. Beeswax

can be dissolved in turpentine, and the fixed and

volatile oils. It dissolves in 35 parts of ether and 11

parts of chloroform. The last solution would be suit

able for your purpose.

(3556) 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 finish of the leather.

We should advise the use 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 write 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 tannin, using a gold or quill pen. Develop by

moistening the writing with a weak solution of sul

phate of iron. The writing when developed will be

nearly black.

(3558) J. H. S. writes: I desire to know

whether a cellar can be so constructed as to keep out

the water; if so, 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 basin. 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.

If these directions are followed, you will succeed. But

if cheap materials are used and the work badly done,

you will be sure to fail. A drain put around the out

side of the wall or even inside below the cellar floor

may be efficient in carrying off the water, if you can

give it a good delivery.

(3559) G. A. asks: 1. How high a

vacuum will the best piston air pump obtain? A.

Within a very small fraction of an inch of a perfect

- E

vacuum, as measured by a mercurial gauge. 2. What

kind of air pump is used to make the vacuum in in

candescent lamps? A. A piston air pump driven by

power is often used for the first exhaustion followed by

a mercurial pump. 3. How long does it take to make

the vacuum? A. No exact time can be given; it de

pends on the relative size of the lamp or lamps and

pumps. 4. Is there any difference between an air

pump and a vacuum pump? If so, what? A. No. 5.

What motive power is generally used in large establish

ments, to work vacuum 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 used in classifying stars into their

different magnitudes? A. The relation of the brilliancy

of a star of a certain magnitude and that of the magni

tude immediately preceding has been variously deter

mined from 0.346 to 0.464. Zollner (1865) from magni

tudes 1 to 6 gives 0.363, and Rosen (1869) from magni

tudes 5 to 9-5 gives 0398. For an excellent and fully

illustrated treatise on mercurial air pumps, we refer

you to our SUPPLEMENT, Nos. 629, 630, 631.

(3560) 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 armature de

scribed in SUPPLEMENT, No. 599 : Also what fraction

of a horse power is required to drive it? A. The E. M.

F. of the dynamo referred to is 12 volts. We do not

know that the current from the armature described in

SUPPLEMENT, No. 599, 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 “Experimental

Science,” when wound with finer wire and used as a

dynamo P. Also what fraction of a horse power is re

quired to drive it A. It would be impossible to tell

what the E. M. F. would be without knowing what

changes have been made. The difference of one size in

the wire makes a great difference in the E. M. F. About

% of a horse power will be required in each case.

(3561) H. B. M. writes: 1. Will you

kindly inform me how a strong 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 satisfactory, agitate with

ether, and on standing the ether will rise to the surface,

carrying much of the coloring matter with it. Draw off

the lower solution for use. 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 solution. In neither case must

yon expect a strong, absolutely colorless solution.

(3562) W. L. V. says: One candle is 8

feet in height and 1 foot in diameter. Another candle

is 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 answer. Is the focal distance of a lens in

creased or diminished by the density of the atmo

sphere ? A. The small candle contains 634 cubic inches.

The large candle contains 10,848 cubic inches, and would

require 1,735 wicks of the size of the small candle to

consume it in the same time. The focus of a lensva

ries with the density of the atmosphere, but too small

for observation.

(3563) 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 armature with 8 coils will work,

but 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 is recommended, No. 18 wire will

answer.

(3564) E. J. B. asks (1) how to cover

wood pulleys for making polishing and emery wheels.

A. The best 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 glue becomes dry

the leather should be turned off and made smooth with

sandpaper. It should 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 magnet used in Bell telephone 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.

(3565) F. S. asks for a receipt for manu

facturing soldering flux for tin. A. We give two re

ceipts: a. Dissolve 1 part lactic acid and 1 part glycer

ine in 8 parts of water. b. Melt together 1 pound olive

oil, 1 pound of tallow, and 8 ounces resin. While the

mass is still fluid, but has cooled a little, add with con

stant stirring 34 pint of water saturated with salam

moniac.

(3566) W. S. M. asks: How many guns

did the Monitor use in the engagement with the Merri

mac? A. Two 11 inch guns.

(3567) F. D. S. writes: I want to pump

up an elevation of six feet, at the rate of 8,200 cubic feet

per minute. Would like to know how much power will

be necessary, and the best kind of pump to use ? A.

You will need a pump indicating 125 horse power, and

would require two water cylinders each 6 feet in diame

ter, and 8 feet stroke, if single acting.

(3568) Dr. A. D. asks the quantity in

weight or in bulk of carbonate of ammonia used to

raise one pound of flour. A. About one teaspoonful

should suffice for one to one and a half pounds of flour.

It is not generally used.

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

multiply the square of the diameter of cylinder by the

decimal 0-7854 to find the horse power of steam engine?

If the steam pump will draw water 33 feet at sea level,

how far will it draw when the elevation is 8,000 feet

above sea level, and how much should the suction be

shortened for every 500 feet from 8000 to 13,000 H. H?

A. The square of the diameter in inches multiplied by

0.7854 equals the area of the cylinder in square inches.

At 8,000 feet the greatest height of pump lift is 23 feet.

At 9,000 feet, 22 feet. At 10,000 feet, 21 feet. At 11,000

Că11,

feet, 20 feet. At 12,000 feet, 1934 feet. At 13,000 feet,

1836 feet.

(3570) J. W. M. writes: I would like to

have you give a receipt for a paste for sticking labels

on to tin. I 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 I want is a

glue, cement, or paste that will stick paper colored

labels to highly polished tin and nickel. A. To 2 table

spoonfuls of the best flour add a tablespoonful of

brown sugar and a few drops corrosive sublimate, the

whole to be boiled and continually stirred, to prevent

its getting lumpy, till of the right thickness. To pre

vent mouldiness add a few drops of some essential oil,

as oil of cloves.

(3571) A. V. S. writes: A young stu

dent of mechanical engineering would like to know a

few of the most common causes of boiler explosions,

and if any other gas than steam is ever the cause of ex

plosions, and if there is always an explosive increase of

pressure at the moment of explosion. A. You will find

interesting and valuable information on boiler explo

sions, their cause and remedy, in SCIENTIFIC AMERI

CAN SUPPLEMENT, Nos. 463, 456, 581, with illustra

tions.

(3572) R. M. asks : Please give me a

preparation of white ink that will adhere to a glazed

card and not be easily washed off f A. Use zinc white

or white lead, rubbed up with gum water to the proper

consistency.

(3573) J. M. B. asks whether land will

become enriched or impoverished if kept bare of vege

tation. A. Land becomes impoverished and leached

of the necessary constituents to vegetable growth by

being kept bare of vegetation. The soluble elements

of vegetation, carbonic acid, ammonia, phosphoric acid,

potash, soda, sulphuric and hydrochloric acids, forming

part of the constituents of vegetable life, are kept in cir

culation by a constant growth of vegetation. An un

fed soil becomes barren from exhaustion from leaching,

as it will also from overcropping, without artificial re

storation of the elements 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 experience of forty years, and the preparation of

more than one hundred thousand applications for pa

tents at home and abroad, enable us to understand the

laws and practice on both continents, and to possess un

equaled facilities for procuring patents everywhere. A

synopsis of the patent laws of the United States and all

foreign countries may be had on application, and persons

contemplating the securing of patents, either at home or

abroad, are invited to write to this office for prices,

which are low, in accordance with the times and our ex

tensive facilities for conducting the business. Address

MUNN & Co., office SciENTIFIC AMERICAN, 361 Broad

way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the

United States were Granted

October 13, 1891,

AND EACHI BEARING THAT DATE.

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

Air brake, C. R. James............................... 461,243

Alarm."See Boiler alarm
Alloy.#.# R. A. *::::- - - -- il- 461,333

Amalgamating gold, silver, or copper, steam sil

wer plated £ for. G. £C'"- - - - - - - - - - ,946

Animal trap, Gragg & Wigger - - - -- - - -- -- -- - - ... 461,079

Armature for electric motors, C. J. Van Depoele. 461.296

Art's color box, J. Bicknell. 461,068

Atomizer, A. Leslie.............. . 461,349

Awning pole clasp, H. Caspar . 461,

A:le boxid, car, R. Soutter.......... . 461,203

Axle lubricator, car, F. J. Leibmann 461,265

Axle lubricator, car, A. P. Mitchell 461,151

Axle spindle and box, H. Wall 461,226

Axle, vehicle, J. Lewis........ . 461,266

Bag holder, J.D. Timmerman . 461,291

Bale tie machine, wire, Laidlaw & C . 461,348

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

aling press, J. H. Pickett.........: 461,

ank, pocket savings, G. Van Zandt:......... .... 461,176

ar. "See Bicycle bandle bar. Linotype bar.

patteries and preparing the same, compound for

electric, D. M. Lamb............................... 461,026

Batteries, composition for electric, D., M. Lamb. 461,024

Battery. See Electric battery. Galvanic bat

*

Car,'#r. J. D. S. Reed...

Car seat, E. L. Bushnell.

Car seat, F. H. - - -

Car, stock, J. B. Meadley.............. - - - - - - - - - -

Car vestibule and step therefor, A. J. Barber...... 4til,156

Cars, trolley catcher for electric, W. L. Browne... 460,942

461,361Cars, ventilating device for railway, A. Minnick...

ca', machine stopping mechanism, J. T.

8.

Carriage'': holder, child's, A. G. Snell..

See race carrier.

Cart, road, J.

Cart, road, H. & W. C. S - --

Cartridge loading machine, E. P.

Carving machine, C. J. Carlstrom..

Case. See Pencil case.

s

Cash indicator and recorder, F. Kubec............. 461.386

Caster, furniture, E. G. Hoffmann. ... 461,181

Caster socket, G. D. Clark............. ... 461,070

Casting box, stereotype. W. B. Lewis............... $1,141

Chains, die for making links for sprocket, W. A.

McCool............................................. 461,268

Chair. See Opera chair. Rolling chair.

Chair. Cox & Keim.................................... 461.238

Chair seat of reed or similar material, J. A. Sta

les............. ........................... .... 461,136es -

ch'ite or ornamental cord, tension for

461.059

dev

tery.

Bedstead, folding, E. S. Tichenor...

Belt, apron, Lang & Evans.;....,'

Belts, slat fastener for, M.Arnold

Bicycle handle bar, W. J. Matern

3icycles, spring fork for, W.
3inder, temporary, H. W.

3oats, bow for transfer, M. H.

$oiler. See Culinary boiler.

boiler alarm, electric, M. Beckers.... . 461,178

oilers, crown sheet of steam, E. H. . 461,180

ook leaf holder, H. C. Johnson........ . 461,341

ook, time-record, H.W. Scattergood.. . 461,098

oot tree rest, J. F. O'Brien. -- - - . 461,269

3oring engine, A. D. Pentz... . 461,202

30ttle and stopper, combined, E. W. Clemens . 461.25:

Bottle seal stopper, E. W. Clemens.................. 461,258

Box. See Artist's color box. Casting box. Christ

mas box. Fire alarm box. Knockdown box.

Letter box. Post office box. Switch box.

Box fastener, W. Beck...............................

Bracket. See Curtain pole bracket.

Brake. See Air brake. Carbrake. Electro-mag

netic brake.

Bran duster, J. McGill.......

Brick machine, J. H. Konef

Broom holder, E. M. Wright

buckle, C. C. Benedict

Burner. See ''' burner.

Butter printer, C. M. Buckingham............. 460,943

Camera roll holder, T. H. Blair... 461,306

Camera roll holder, Blair & Kelley.

Camera shutter, Blair & Crowell..............

Can. See Milk can.

Can bodies, former for, Clapp & Emery....
Car body, G. J. Porter......... - - - -

Car brake, G. W. Turner......

Car brake mechanism, Adams

461,308

. 461,307

... 460,947

. 461,173

. 461,107

461,008

Car coupling, P. Brown....... 461,312

Car coupling, Bugg & Loomis 314

Car coupling, A. F. Chandler

Car coupling, O.W. & L.A.

Car coupling, P. F.

Car coupling, T. A.

Car coup

Car coupl

Car coupling, C. Stilger......

Car coupling, W

Car coupling, J. E. M. Yates.................

Car coupling attachment, W. H. B. Stout..

Car, dumping, S. D. Ki

Car heating apparatus

Car motor, electric, G.

machines for making, A. Urbahn.. -

Chill mould, A. Cordingly.. - - 461,412

Christmas box, C k 461,352

Churn, A. Coen 460.951

Churn, C. Mears. ... 461.24

Churn dasher, A. J. Apgar............ . 461,410

Cigar bunching machine, J. Dela Mar.. 461,072

Cigar or pipe mouth piece, A. J. Maloney..........

Clasp. See Awning pole clasp.

Cleaner. See Gun cleaner.

Clock and thermoscope system, combined electric,

H. J. Haight.......................................

striking mechanism, C. E. Burnham.

F' W. H. Herrington. -

iction, B. S. Lewis

N. Pratt. ----

and necktie r, G. uthers.

brushes, actuating device for

. Van Depoe

for laying

8. . . . . . . . . . . . . . . . . . . . ---

out stair curves, I. J.

machine, A. Siebert............

See Car£ing:
, J. J. Smith..............................

furnace, S. W. Dixon.

machine, W. Schranz...

boiler, F. McKinley.

#. George
J. Porteous...

and plow, combined,

and scraper, Huneyc

H. P. Moore..

utt & Moseley

H. Taylor.

# support, H. Taylor..

". F. Cra

See F cutter. Stalk cutter.

cutter.

Cutting blades, making, A. Kraatz...

Cutting machine, J. Garvelek....

Dater, ticket, O. Konigslow et al...

De's machine, hemp or flax, A. E. Ellin

- Twine

u

Draught equalizer, H. H. Muller.

Draught regulating and fire checking device, G.

L. Shorey.......................................... 460,995

Draw bar cushioning device, J. A. Hinson......... 461,339

Dr:"de and stop, combined, H. E. Spaun- 461,875

ors

Dredging machine,

Drill. See Grain drill.

Drilling machine, W. F. Barnes....

Dye, blue azo, G. Schultz.......

Easel, A. Graves.........

Eaves trough, C. C. Mo

Electric battery, D. M. L. -

Electric conductor, F. A. Perret...

Electric conductors, connection for, illo

Fle: energy, system of distributing, R. Ken

F. Murphy...ill phy

nedy... . . . . . . . . . . . . . . . . . . . . . . . ...........: . . . . . . . 1,139

Electric inductional transformer, W. Stanley, Jr.. 461,135

Electric machine, dynamo, E.T. Gilliland......... 461,240

Electric machine,'#' R. Kennedy. ... 461,140

Electric meter, G. R. Baldwin.......... $1,229

Electric switch, S. P. Van Nort....... 461,298

Electro-magnetic brake, A. J. Shaw. ......... 461,052

Electro-magnetic separator, G. M. Gouyard. . 460,962

Elevator, J. B. Stoner................................ 461,396

Elevator wells, device for operating doors to,

Craig & Purcell.................................... 461,411

ne. See Boring engine. Dental engine. Ro

tary engine. Steam engine.

Engraver's wise, W. Faustmann..

Fnvelope, Thacher & Gifford...

Envelope fastener, G. H. Randall..

Envelope opener, i. H. Richardson.

Erasive rubber holder, L. W. Faber.

Extractor. See Jelly extractor. -

Fans, attachment for exhaust. or other, J. M.

Seymour, Jr............. -

Farm gate, W. A. Jones.. - -

Faucet tool, T. Dottermann..

Feed cutter and corn husker, combined, G. W.

Crosby.........................................----

Feed water heater and purifier, A. Krumholz......

Fence, Z. Fowler.....................

fertilizer distributer, C. W.£

. B

ter, T. H. Butler... .

Filter, A. McCutcheon..

Filter, W. W. Whiddit...

Filters, device for feed

Butler

Fire alarm apparatus, W. C. Shaffer... -

Fire alarm box, non-interfering, F. F. Loomis....

firearm lock. F. A. Holienbeck'... -

Fire escape, C. J. A

Fire extinguisher,

Fire extinguisher for buildin

matic, W. H. Soley..

Fish plate. H. W. Libbe

Fishing rod, C. Oberly..

Float, J. F. Guild.....

Flood gate, J. Hirsch.

Floor, fireproof, T. A. Lee..

Floor or roof, fireproof, T. A. Lee

Floors or roofs, artificial fireproo

lequist.........

olstencroft & Soley.. - -

electrical auto

Flushing tankW', J. E. Boyle. -

Folding rack W. W. Brinkerhoff..." ...............

fork. "See Manure fork.

Fruit bud protector, J. E. Bourne

Furnace.

nace.

Furnace,for heating and other purposes, G.T

Bruckmann.

Galvanic battery, ieron

Game apparatus, M. Howard.....

Game apparatus, E. Krebs......

Game, electric parlor, W. L. Gates. -

Garment hook, J. M. Guilbert............ ..........

Ga'" stays, apparatus for making, F. Cromp

On. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -- -----

See Cremation furnace. Welding fur

Gas compressor, G. F. Knox............ ............ 461,080

Gas, process of and apparatus for manufactur

ing, J. M. Rose..................................... 461,394

Gate. See Farm gate. Flood gate. Swinging

gate. Vertically adjustable gate.

Gate, G. W. Bussey...

Gate, A. H. Cleavelan

Gate, G. Hoskins...... - -

Generator. See Stea ator.

Glass'' machine, A. De Boischevalier.

Glove, baseball, Haegg.......................

Gloves and for other uses, traverse warp fabri

for making, T. W. Fletcher.' ...".

Gong or bell, J. W. Grantland....

Grain binder spreader, M. Patchin... - -

Grain drill, D.C. & W. A. Van Brunt...... ... 4

Grain meter, H. E. H --- -- -- - --461,335, 461,336,

Gun, air, M. F. Stanly...... ... 4

Gun cleaner, Odell & Ferris..

Hame, C. H. Van Orthwick

Harness, J. H. itake

Harrow and roller. F. B.

Harvester, corn, G. M.

Ha': raising an

ind. . . . . . . . . . .

Hay carrier track, H. e

Hay loader, Hunter & Lakin

Hay loader, C. C. Jewett...

Hay rack, folding ... Whit 1,227

Hayraking and elevating machine, M. M. Sorn

borger..................................... .... 461,374

Heat regulating apparatus, G. L. Shorey.... ,996

Heater. See Feedawater heater.

Heater, G. W. Harris................................. 461,017

Heating, method of and apparatus for producing

from coal smokeless flame for, W. A. Kone

man. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... -

Hides, removing lime from, C. W. Cooper...
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Hoe, cotton, W.B. Smith............................ 461.133

holsting apparatus, L. E. Pinkham ... 461,142

Hoisting"g: D. S. White................ : 461,006

Holder. ee Bag holder. Book leaf holder.

Broom bolder. Camera roll holder. Carriage

£. holder. Collar and necktie holder.

Erasive rubber holder. Newspaper holder.

Sash holder. Watch jewel holder.

Hoof pad, sanitary and protecting, Meitzler &

Foote.............---------------------------------.
461,160

Hook. See Garment hoo

Hose strap, D.T. Ellis................................ 461,407

hub blocks, seasoning, H. L. Du

Bois................................ ... 461,329

Hub, vehicle wheel, A. A. Minor ,033

Hydrant, Mellin & Hendrick...... ,359

Hydraulic motor, W. H. Maddock.... 461,082

Hydrocarbon burn J. 397e overnor for, -

ce cream freezer #"w ... Whitehurst.........

ce£":
icator. See

H. Butler.....--

Cash indicator.

ron.

-

Joint.

Knob

knock

Lamp,

Lamp,

Duan

Lantern, tubular, F. K. Wright.........

£ T. J. Hart

well for desks, W. M. Brown (r).

Inkstand, W. G. Collins........................

... 8 egg

Jelly extractor,

Key ri

### machine, Winlund &

Knitting machine, circular, W. H.

Knittin

Ladder, extension, I. H. Odo

Lamp appliance, oil. F. J.

See Soldering iron.

£ Sole machine jack,

R. Smith........ - - - -

See Pipe joint. Rail joi

ng, L. M. Devore.... .....

machine needle, G.

sheet metal, W. A.

down box, J. A. Parsons..

electric arc, E.

incandescent electric, A. L. Reinmann

Lambs, fuse box for electric. Holmes & Gale......

Lamps, wick raiser for central draught, E. Black

Lanterns or lamps, igniting device for, L.A. Rob

* * ** * * * lke

Lathe, E. Childs..........

Leather

H

ware, manufacturing

................ 46

imitation of

stamp C. Wittkowsky................. ... 461.062

Letter box,

Petter box, house door, E., Markell.
Letter box, street,

Letter box, street,

Letter drop and bell, combined, E. I. Barnett

Leveling instrument for builders, J. Paoli...

Lever

Linot

Lister

Lock.

Lubricating device, Totman

Lubricator.

ype ba

ouse door, J. P. Lindsay

H. G. Olds.....

P. E. Richter..

and crank mechanism, W. H. Shepler.

r, curved, Henkle & Fowler....

and drill, combined, W. A. Lo

See Fi Nut loc

& Ericksen........ -

See Axle lubricator. Saw lubrica

##

-
-

Scare-all or alarm, mechanical, L. Lewis... ... 461,379

Scraper, dirt, Smith & Hopkins........ . 461,174

Screen, H. B. Sackett......................... 461,250

Seat. See Car seat. Chair seat.

Seeding machine, I. A. Cowie........................ 461,011

Separator. See Electro-magnetic separator.

460,954

461,369

Sewing machine feeding mechanism, P. Diehl....

se' £chine guiding and tension device, S. G.

ng. --------------------------------------------.

se"#" presser foot lifting mechanism,
• Dietal--------------------------------------------

Sheet £etal articles, die-for making, J.M.R. Pad

- - - - - - - - - - --- --- - - - - - - - - ----------- - - - - - 461,042
Sheet metal vessels, manufacture of, J. R. Pad- 461,041

Shelf, flower pot, Goebel & Griffin ,078

shot #per stretching machine, F. A. & i. F.
ec

-
- ,368

Shovel. See Steam shovel. -

Shutter, storm window, and screen frame, com

bined window, C. H. Zeller........... ... 461,007

metallic, W. R. Kinnear.........

self-propelling, J. Gifford

Smoothing irons, electric heating core for, W.
Mitchell................................ - 460,980

oda fountain, electric, W. Mitchell. , 400,079

ium or potassium£ C. Netto. . 460,985

dering£ W. Mitcheli . 460,978

dering machine, can,

eleveling machines, jack for, O

e machine jack, G. Pr' Cogswell

e protector, H. S. Lithgow.

Spectacle bridge, McBride & Fi

Spindles on spindle rails, locking

S I'"s: ----ng. See

$# cutter, J. Blue

tamp, marking, N. C. Lan

Staple setting machine, G.

Steam engine, M.J. Hinden.

461,092

461,392

461,403

461.103

461,364

Steam generator, sectional, A. P. Bliv 461,124

Steam shovel, G. W. King.................... . 460,973

Stereotype matrices, machine for making, J. R.

Rogers (r).............................. ... 11,198

tocking, W. H. Howard. . 461,183

tone sawing machinery, C. L. Walter.. . 461,123

tone working apparatus, W. L. Kann.............. 461,221

Stopper. See Böttle seal ####.
tore service apparatus, H. D. B. Williams........ 461,

tove boards, manufacture of, J. J. Sweeney...... 461

£
-

. See Hose strap.

ate. W. R. White........... -

ee Electric switch. Railway switch.
Signaling switch.

Switch box, H. A. Foster............................

Swi

tor. Tanning, R. W. Turner..... 461

Lubricator, J. Cockfield................ . 461.382£ b. M. S. -

Lumber piling machine, H. Daniels 46:23 Telescope, J. Paoli 461,389
Mailing machine, W. H. Sanders.... £7 | Thrashers, band cutter and feeder for, M. S.

Malt, making quick, M. L. Mowrer...... 461,034 *Y-------------------------------- ... 461,036

Maiting drums, beervats, and similar s Ticket, railway, L. D. Heusner............. . 461.409

attachment for, F. B. Giesler.... 461,187 Tie. See Railway tie.

Manure fork and scraper, J. D. Skon - 460," | Timber, preserving, J. McKeon...................... 461,365
Marble£ and dishing mach Time recorder, watchman's electric, F. W.

bined, E. L. '% ,094 Schiefer.................................. ... 461,279

Ma: holder fo Tire heating device, C. H. Evans........ . 461,095

Koehler.. ,021 || Tobaccolat s, device for supporting, F. Pyre..... 461,274

Metal, galven - £1:51 || Tool, combination, E. A. Cochran." . 461,402

Metal joint fastener, . A. J. H. W. 461,154 || Toy, coin-controlled, E. F. Murdock . 461,363

Meter. See Electric meter. Grain meter. Toy'gun, repeating, W. J. Buchanan . 461,257

Milk can, Llewellyn & Simmons.................. 461,097 Trace carrier. J. A. Sheffield................. ... 461.284

Milling machine rotary,attachment, A. D. Pentz. 461.201 | Trap. See Animal trap -

Moistening pad; H. E. Bates......................... 461.261 |Tricycle, F. J. Kessler................................ 461,207
Mould. See Chill mould. Tricycle, L. Swanson. . 461,289

Motion, apparatus for transmitting, B. F. C. Trough. See Eaves tr -

Brooks................-------------- ... 46.1% Truck, car, F. E. Canda 461,318

Motive power, L. M. Robbins........ 461,047 | Truck, motor, C. J. Van 461,293

Motor. See Car motor. Hydraulic motor. Trunk, H. Zimmer.

Musical instruments, tuning slide for Pruss, A. Naid!

Nai

Newspa

Numbering head, consecutive, T. F. G.

Numbering machine, consecutive, R. Hammer

N'f'' hand, J. H.

Nut lock, H. G. Paine..................

Oil or similar press, W. C. Leechman

Oiler, commutator

Opera

Opticians and occulists, test type for, E. & L.

Claudel..................................... - -

Ordnance, hydraul

n, J. B.

£" reed, W. E. Leighton...................

P

Paper

Paper

Pegging jack, G.

£'W'.Pen,

Pencil

pipe joint,£xtension P. Brown

er.

Pietz..................--------

Nailing machine, W. S. Doig.

ing machine, box, W. S. Doig.

Paddie reci

Padlock

Pail, bedroom.

brass, C.

r holder, W. C. Roberts...

Reinhardt.

F. L. McGahan..

chair, N.wilen:":

ic brake for, J. Krone

amilton

Hoof pad. Moistening pad. Truss

'' boat, M. O. Ainslie.

. Spielman.........

A. Bodenstein...

bag machine, A. L. Stevens

machine ister, H. O. & S.

orwart..........

B. Wright..

case, A. Jeffe

n. C.

See

G.

See Stove pipe

Pipe wrench, C. 461,

Pipes, etc., device for -

C. Livingston. . 461,351

Pipes with lead

J. W. Daly..... . 461,127

Plane bench, Dunn & Montgomery 461,166

Planter and marker, seed, G. P. Van Wye 461,000

Planter, corn, G. S. Sheffield......... 461.054

Planter, hand corn, J. A. Rector . 460,990

Planter, seed, J. K. Underwood. . 461,153

Plow, C. Hartzell.................. . 461,113

Pole tip, vehicle, H. P. Richards . 461,163

Pole, vehicle. H'i. Kingsley'............... . 461,190

Post office box and pigeon hole, A. F. Demorest... 461,

Pottery, apparatus for forming articles of, D.

Chapman.......................................... 461,111

Power. See Motive power.r

Press. See Baling press. Oil or similar press.

Printing press.

Press,

Printer's case stand, R. Mercer

Printi

Mo

Printi

Printi

Ashby & Melton...........................

ng device for registering mail boxes, E. W.

n. . . . . . . . . . . . . . . . . . . .................. -

ng press, S. G. Goss................ -

ng presses, cylinder for rotary, S. G. Goss..

frinting presses, stopping and reversing mechan

ism for, W. Scott..................................

Pr': See Fruit bud protector. Sole pro
I".

Pulley, self-locking, J.T. Burr........

Pump, A. H. Towell". . . .

Pump, automatic electric, C. J. Van Depoele.

Pump, chain, C. H. Presbrey...................

Pump, double-acting force, Clemons & Myers

'ulublers, etc., device fo

"wine cutrer, D.C. Maulden

Typewriter type bars, die for making,

Valve, J. J. Reilly

-

-

-

Truss . C. Cluth.
-

r

-

###
Valve, balanced steam, W. F. Browne . 461,214

Valve, engineer's brake, H. R. Mason. - 461,170

Valve gear, steam engine, L. D. Davis. , 461,406

valve, pop'safety, J. M. Coale . 461,

alve, pop safety, A. Fogel.... - 461,149

Valve, swinging angular, H.A. ... 461,206

Vapor burner, Jeavons & Lannert... ... 461,219

Vehicle running gear, L. F. Case, Jr. ... 461,110

Vehicle spring, A. Gummer........ ... 461,016

Veloci e. E. G. Latta............. - ... 461,191

Veneer ornamental work,'' F. Koskul . 461,264

B. Taylor." -W''' gate,

W .J.# woesner.......

agon, road, er Woesner...

ardrobe, folding,N # Robinson

#

||W ker's tool, J. -

Watch ulator, A. Ducommun..... ... 460,957

Water raising apparatus, F. H. ... 461,192

Water tank, J. A. T. .... ... 460,998

Water wheel, J.T. Clayton. . 460,948

Welding furnace, reheating, W. B. Wright........ 461,155

wheel." See Stuffing wheel. Water wheel.

Wick raiser, Marston & Feeny...................... 461.031

Windmill regulator, H. P. Kurtz............. 461,185

Wire unwinding device, barbed, S. H. Macy.. 461,118
Wires £h poles, device for stretching hea 461,100 |

Wood trimmi . 461,162

Wort,# 460,989

Wrench. See#

*
Badge, M. Hetzel.............

Chain, watch, A. Ladner...

Coach'body, A. E. Herman.

Coffin plate, W. F. Smith.............

Fireplace frame and front, C. Braun

:#####
: 21116

- -#
.108

Glassware, ornamentation of, J. Proeger. ... 21,113

Paper fastener, G. W. McGill............ ... 21,112

Spoon, S.T. Adams................... 06, 21.107

Stocking supporter clasp, G. W. Hoy . 21,114

Tableware, ornamentation of, A. J. 21,115

TRADE MARKS.

Carpet chain, J. W. Difenderfer...................... 20,228Pump, double-action force, S.J. Harris............ 460,9 ... W. Difenderfer.. ... 20,229

£bepoele:#[$'. ... 20,213
Pump, vacuum and force, D. C. Burson............ 460,944 Coffee, A. Montamat............ . 20,222

Rack. See Folding rack. Hay rack. Flour, A. C. Klindtworth... • -

Rail joint, J. M. Wiley ... £1,08 || Game of ten-pins, W. Sowdon........... ... 20,225

Railway, electric, Shover & Dickson...... £1.5 Gold, silver, and plated table ware, jewelry, and

Railway,£ aerial, J. B. Gerber . 461.1% similar articles, W. B. Durgin.................... 20,218

Railway spi # D. Walcott................. £1,300 Hair restorative, S.T. Thill.......................... 20,215

Railway switch, automatic, Shoup & Trudea #!,' | Hollow ware and household utensils made of fiber,

Railway tie, metallic, J. F. Harris........... 461,251 Standard Fiber Ware Company.................. 20,214

Railway track, street, W. C. Wood...... £1,090 Kid, goat, and similar light weight leathers, R. H.

## e'##' ,958 oerderer........................................... 20,219
ways, track rail for electric street, Man
Meiring................ 460,967 Oil, lubricating, Acme Grease and Oil ufactur- 20,226

Recorder. -

Refrigerator, Allen & Minturn

Refrigerator, O. M. Whitman

Register.

Regulator. See

lator.

Repairing machine jack, G. W. Crouse

er. . .

#"ng.
Rivet

Rod.

See Time reco

r machinSee Pa - -

atch regulator. Windmill regu

r

tat, O.A. K.

See Key ring.

and riveting, pivotal, M. D. Converse........

See Fishing rod

Rolling £r and child's carriage, combined, A.

RudolP". . . . . . . . . . . . . . . . . .........

Roof structure, timber, E. Molloy

Rotary engine, F. Meyer.............

Rotary steam£, F. Meyer et al

Rubber shoe, J. A. Brittain......

Saddle,

Saddle,

!ord guide, S.
sas

Sash f

Sash

Sash

Sash holder. D. W. Gaskill.

Saw, buck,

Saw buck attachment, C. W. Sandy.....

Saw lubricator, automatic, R. J. Edwards

Saw set, J. P. Beck.............................. -

*::::" piece for scroll and other, T. B. Den

£: F. N. Hackett. - -

arness, T.

astener, E. F.

astener, W. S. James..

astener, J. L. McKay..

. Woesner.......

| Whisky, S. Streit & Co.

ing Co

| Pu'd a remedy for diseased scalps, G. W. Har

- #10
8.--------------------------------------

Porter, McKay & Laurance............... • * *

itemedy for hog cholera, E. H. S. Woods............ 20,216

Remedy for the cure of anaemia, chlorosis, an

similar troubles, A. Gude & Co...................

Remedy for the cure of rheumatism, J. E. Plouf... 20,224

Salve, 20,217

Shoes

song for

'' P. W. Cheatham..........................

adies' and misses's, Bentley & Olmsted.... 20,227

the toilet and laundry, H. C. Davis, Jr., &

- -- - - - -- - - -- -- - - - - - - - - - -30%. 20,208
rticles

Tonic for the nerves, bl

A printed '' of thes fication and drawing of

any patent in the£ ist, or any patent in print,

issued since 1863, will be furnished from this office for

25 cents. In ordering please state the name and number

of the patent desired, and remit to Munn & Co., 361

| Broadway, New York.

Cann dian patents may now be obtained by the in
ventors for: of the inventions named in the fore

# list, provided they are simple, at a cost oft: each.

f complicated the cost will be a little more. For full

instructions address Munn & Co., 361. Broadway, New

York. Other foreign patents may also be obtained.

2Möperfieements.

Inside Page, each insertion -- 75 cents a line

Back Page, each insertion - - - - $1.00 a line

The above are charges per agate line-about eight
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ADAPTATION OF STONEWARE TO

Chemical Apparatus.-By W. P. Rix. A description of

the methods employed in the production of stoneware

apparatus for chemical use. With 46 illustrations. Con

tained in SCIENTIFIC AMERICAN SUPPLEMENT, Nos.

812 and 813. Price 10 cents each. To be had at this

office and from all newsdealers.

Address: The American Writing

Machine Co., Hartford, Conn.;

New York office, 237 Broadway.

INVENTIONS OF UTILITY or

NOVELTY developed and put upon

- - * the market in large quantities. Invent

ors, write for iculars. The# ARORA ADVER

TiSING COMPANY. Manufacturers and Publishers of

Advertising Specialties, Coshocton, 0.
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UNITED STATES IRON LANDING

Pier, near Lewes, Delaware-By A. Stierle, C.E. De

scription of a pier built on solid wrought iron piles rest

ing upon cast iron foundation screws—until now the

only work of its kind in the United States, and embrac

ing many novel features of engineering. With 44 figures

of details. Contained in scientific American Stre

| PLEMENT, Nos. 72 and 73. Price 10 cents each. To be

had at this office and from all newsdealers.

UCKER&LEVETTZ

N | [.KE. CHEMICAL CO.

OFFICES. 40 Murray St. NewYork USA.

|- works, Flushing Ny.

".

E.

-

SEND FOR CATALOGUE OF

NICKELXELECTR0-PLATING

SIPPUSAPOLISHINGMAHRA:

OUTFITS,
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and analysis of its operations. Contained in SCIENT1PIC

| AMERICAN SUPPLEMENT. No. 806. Price 10 cents.

| To be had at this office and from all newsdealers.
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|The Scientific American, Spanish Edition (month

| ly), one year, - - - - - - - - 3.00

The Scientific American Architects and . Builders

| Edition (monthly), one year. - - - - - 2.50
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The Scientific American and Supplement - - $7.00
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The Scientific American, Supplement, and Archi
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particuof all our work, is now ready. Send stamp an
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NEW Books.
The American Marine####'

and Practical. With examples of the latest and most

approved marine practice. For the use of marine engi

neers and students: By Emory Edwards, marine engi

neer. Illustrated by 85 engraving. 12mo. 435_pages.

Price.............................. ...................$2.5

Art Dictionary.-Adeline's Art Dictionary, contain

ing a complete index of all terms used in art, architec

ture, heraldry, and archaeology, translated from the

French, and enlarged, with nearly 2,000 illustrations.

12mo, cloth............................................$2.25

Architectural Iron and steel, and its application

in the construction of buildings. Fully illustrated with

engravings from original designs. 8vo, cloth. By Wm.

H. Birkmire. N. Y... 1 #3',

Building and Machine Draughtsman. A prac

tical guide to the projection and delineation of"subjects

met with in the practice of the engineer, machinist, and

building constructor, etc.; by practical draughtsmen.

12mo, cloth. London. 1891............ . . . . . . . . . . . . . %2.

Arithmetic of Electricity. By T. O'Conor Sloane.

A.M., E.M., Ph.D. This work wives electric calculations

in such a simple manner that it can be used by any one

having knowledge of arithmetic. It treats of calcula

tions for:# resistance in general, arrangement of

batteries for different work, and is supplemented by the

most practical series of tables ever published. It is abso

lutely indispensable to the practical electrician, as well

as to the amateur. 1891.............................. -

Clenning and sewerage of Cities. Adapted from

the German, by permission of author, J. M. Goodell, asso

ciate editor Engineering News, with introduction_by

Rudolph 11ering, Am. Soc. C. E. Sewerage, sewage Dis

posal, Street, Cleaning. By R. Baumeister. 111. 8vo.

cloth. New York, 1891......................... .....$2.50

Colliery Manager's Handbook, a comprehensive

treatise on the Laying-out and Working of Collieries. A

book of reference for colliery managers and for the use

of coal mining students preparing for first-class certifi

cates. By Caleb Pamely, Mem. N. Eng. and S. W. Inst.

Min., Eng. Medium 8vo, 600 pp., with nearly 500 illustra

tions. 1891 s

Dynamo Construction: A practical handbook for

the use of engineers, constructors and electricians in

charge, embracing framework building, field magnet and

armature winding and grouping, compounding, etc., with

exampies of leading ringlish, American,and Continental

dynamos and motors, with numerous illustrations. B

J. W. Urquhart. 8vo, pp. 368. 1891.................83.0

Dynamic Electricity. The Elements of Dynamic

Electricity and Magnetism. By Philip Atkinson. A.M.,

Ph.D.. author of “Elements of Static Electricity” and

“The Elements of Electric, Lighting.” A complete.

comprehensive treatise on the principles of practicai

electricity, in the author's well-known, clear, unmathe

matical style. 405 pages, 12mo, 120 illustrations...82.oo

Electricity Simplified. This work does something

not hitherto accomplished. Electricity is in many re

spects unexplained by the scientist; to the ordinary

man it is all a mystery. The object of " Electricity Sim

lified” is to make the subject as plain as possible, and

o show what the modern conception of electricity is; to

show why two plates of different metals immersed in

acid can send a message around the globe; to explain

how a bundle of copper wire, rotated by a steam engine,

can be the agent in lighting our streets; to tell what the

volt, ohm, and ampere are and what high and low ten

sion mean; and to answer thequestions#"##
arise in the mind in this age of electricity. By illustra

tions of original design and scope, and by mechanical

•

analogies, the subject will, it is hoped. be£, It

should be in the hands of every one. Fully illustrated.

1891-----------........ ............................ .. .81.do

Electricity and Its Recent Applieations. A

practical treatise for students and amateurs, with an

illustrated dictionary of electrical terms and phrases.

175 illustrations. By Edward Trevert. 12mo, cloth. New

York, 1891 -

Electricity for Engineers. A clear and compre

hensive treatise on the Principles. Construction, and

Operation of Dynamos, Motors, Lamps, Indicators, and

Measuring Instruments; also a full explanation of the

electrical terms used in the work, including the Current

system. By Charles Desmond. Second edition. Illus

trated fully. 1891 *.

Electric Transmission Hand Book, with ''':

0.

two illustrations and twenty-seven tables. By F.

Badt. 1891. Price...................................s1.0

Electroplater’s Handbook. Electroplater's hand

book. A manual for amateurs and young students on

electro-metallurgy. 61 illustrations. By G. E. Bonney.

208 pages. 12mo, cloth. London, 1891 ... ..81.20

Electroplating. A Practical Handbook of Electro

plating. By Edward Trevert. Illustrated. 1891.......50

Gas and Petroleum Engines. A practical treatise

on the internal combustion engine. With numerous illus

trations. W. Robinson. London.

This work is meeting with a deservedly iarge sale."ht

is the best book ever published on the subject.

House Heating. “The Metal Worker” essays on

House Heating by steam, Hot Water, and 1 lot Air, with

introduction and tabular comparison by A. O. Kittredge.

Fully illustrated. 1891. '#5

Iron. The Chemical Analysis of Iron. A complete

account of all the best known methods for the analysis

of Iron, Steel, Pig Iron. Iron Ore, Limestone, Slag, Clay.

Sand, Coal, Coke, and Furnace and Producer gases. B

Andrew Alexander Blair. Svo, hair roan. 18.1 'i.öö

Landscape Gardening. Notes and suggestions on

Lawns and lawn Planting. Laying out and arrangement

country places, large and small parks, cemetery plots,

and railway station lawns. Deciduous and evergreen

trees and shrubs. The hardy border, bedding plants,

rockwork, etc. Numerous illustrations. By Samuel Par

sons, Jr. 1891................ .......................---

Perfumes and Their Preparation. A compre

hensive treatise on £i containing complete

directions for making handkerchief perfumes, smelling

salts, sachets, fumigating pastils; preparations for the

care of the skin, the mouth, the hair; cosmetics, hair

dyes. and other toilet articles. With a detailed descrip

tion of aromatic substances; their nature, tests of purity,

and wholesale manufacture. By G. W. Askinson, Dr.

Chem. Translated from the, third German edition by

Isidor Furst. Revised by Charles Rice, Ph.D., editor

American"'i: pward of 300 pp. 32 illustra

tions. 8vo. [Ready shortly.]....... ...............$3.00

Roads. A move for better roads. Essays on Road

Making and Maintenance and Road laws, with a synopsis

of other contributions and a review by the secretary,

Lewis M. Haupt, Phila. 1891. Price..... £6

The Leaf Collector's Hand Book and Herbar

unn. An aid in the preservation and in the classifica

tion of specimen leaves of the trees of Northeastern

America. 8vo, cloth. New York, 1891. Newhall, Prof.

has, S -...... ... ................................... -

Mushrooms.

the most practical work on the subject ever written, and

the only book on growing Mushrooms ever published in

America. The whole subject is treated in detail, min

utely and plainly, as only a practical man, actively en

gaged in Mushroom growing can handle it. The author

describes how he himself grows Mushrooms, also how

they are grown for profit by the leading market garden

ers and for home use. The book is illustrated with en

gravings drawn from nature expressly for this work.

Bound in cloth. Price, postpaid... ............... -

screws nnd Screw-unnking, with a chapter on the

Milling Machine. A complete treatise on Screw makin

in all its branches, embracing most recent methods, an

containing the reports which originated modern stand

ard screw threads. With 95 illustrations. 12mo, cloth.

London, 1891... .............. - -- - - -- ... ...81.25

Taxiderm Zoological C completele

handbook for the amateur taxidermist. collector osteolo

ist, museum builder, sportsman, and traveler. By Wm.

T. Hornaday, late chief taxidermist of . S. Nat.

Museum. With chapters on collecting and preserving

insects. Fully illustrated. 1891.. . . . . . . . . .82.

Telephones: Their Constr on and Fitting.

A practical manual of the fitting up and maintenance of

telephones, and the auxiliary apparatus. By F.C. Allsop.

Fully illustrated. 1 2.0

Wire. A Treatise upon Wire.

Uses, embracing comprehensive descriptions of the con

structions and applications of wire ropes. , 150 illustra

#" 8vo, cloth. By J. Bucknall Smith. london.

Yachts. Small Yachts. Their designs and construc.
tion exemplified by the ruling types of modern prac

tice. With numerous plates and illustrations. By C. P.

Kunhardt. New and enlarged edition. 4to, cloth. New

York, 1891................................... ....... $10.00

gî"Any of the above books promptly sent by mail.

postpaid, on receipt of the price, by

IMCUINTINT & Co.,

Publishers of the “Scientific American,”

361 Broadway, New York.

[+/- Send for our New and Complete Catalogue of Books,

sent free to any address.
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We do not refer to science in the

abstract, but to our new book by Mr.

Geo. M. Hopkins, having the*
title.
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the most popular scientific book ever

printed. Every scientific person, and

any person desiring to become scien

tific, should have it. It will pay to

look over the illustrated table of con

|

tents, which we send gratis. 740

pages, over 680 first-class illustra

tions. Price by mail, $4.

Munn & Co., 361 Broadway, N.Y.
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address MUNN & Co., Publishers, 361 Broadway, N.Y.
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*Of Receipts,

NOTES AND QUERIES.

Price 85.650 pages.

This splendid work contains a careful compila

tion of the most useful Receipts and Replies given

in the Notes and Queries of correspondents as

published in the Scientific American during

nearly half a century past; together with many

valuable and important additions.

Over Twelve Thousand selected receipts

are here collected; nearly every branch of the use

ful arts being represented. It is by far the most

comprehensive volume of the kind ever placed

before the public.

The work may be regarded as the product of the

studies and practical experience of the ablest

chemists and workers in all parts of the world;

the information given being of the highest value,

arranged and condensed in concise form, conven

ient for ready use.

Almost every inquiry that can be thought of,

relating to formulae used in the various manufac

turing industries, will here be found answered.

Instructions for working many different pro

cesses in the arts are given. How to make and

prepare many different articles and goods is set

forth.

Those who are engaged in any branch of industry

probably will find in this book much that is of

practical value in their respective callings.

Those who are in search of independent business

or employment, relating to the manufacture and

sale of useful articles, will find in it hundreds of

most excellent suggestions.

MUNN & Co., Publishers,

Scientific American Office,

361 Broadway, New York.
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ELECTRICAL EVAPORATION. By
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*- Capacity up to 200 tons per hour.

Has produced more ballast, road

metal, and broken more ore than

all other Breake s combined.

Builders of High Grade Mining

achine

£a for catalogues.

GATES IRON WORKS,

50 C So. Clinton St., Chicago

215 Franklin St., Boston, Mass.

INVENTIONS PRACTICALLY DEVPLUPPD

£,#.####"######
151-153 Street. near West Street, New York.

CIT s-A.I.E.R.I.E.”S

WOOL WASPIERS,

WARP DYEING AND SI ZING MACHINES,

PATENT Rubh' COVERED SQUEEZE
- El

PoW INGER. Foit HostERY AND
ER wriN'f'','!'};

DRYING AND VENTii AirING FANS,

Wool, AND COTTON DRYERS, Etc.

Catalogues aree.

CEO. P. CLARK,

Box L. windsor Locks, conn.

Useful Books!
Manufacturers. Agriculturists. Chemists. Engineers. Me

chanics. Builders, men of leisure, and professional

men, of all classes, need gooi books in the lino of

their respective callings. Our post office department

permits the transmission of books through the mails

at very small cost. A£ catalogue of

useful books by different authors. on more than fifty

different subjects. has recently b en published for

free circulation at the office of this paper. Subjects

classified with names of author. ersons desiring

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

to them. Address,

MUNN & Co., 361 Brondwny, New York.

CIEUTCI Es.S.

Catalogue No. 12, just issued, with over 40 new illustra

|tions, sent free. Addres

The Cushman#k Co., Hartford, Conn.

| ARIESIAN.
#
My contr epth, Iron##.We p ired

Dún r"nl eve u

to drill and&##:
able Horse Power and Mounted

Steam Drilling Machinesfor 100 to

600 ft. Send 6cents forillustrated

catalogue. Pierce Artesian

and Oil Well Supply.Cose
80 Beaver Street. New York.

WANTER-E-Young Men to learn Telegraphy, and

station and express agent's duties. For terms

call upon or address

FRANK WHITEMAN, Ghent, N. Y.

Van Duzen's Pat. Loose Pulley Oiler

Highest Indorsements,

Enviable Reputation,

Scientific Pedigree.

A two years’ test by conservative

manufacturers of national reputa

tion has shown it to be the only per

fect Lubricator for Loose Pulleys in

use. Prices very reasonable. Send

for our “Catalogue Number 55.”

VAN DUZEN & TIFT, Cincinnati, O

WANTED $# Steam Dryers

parat "..."...#":us, etc., for a 8 Inc Ino. Also stric

of Calenders. Reel '' utter.

Address HARVEY. P. O. Box 653, New York City.

Will

Every year out of dividend-paying mining stocks
than in# other class of£ #: don’t

#:make someof it? Our pamphlet “About Colorado

ines & Mining Stocks” will tell you how. Sent free.

TAYLOR & RATHVON, Demer, Col.
Dividend-Paying Mines.

BRANCH, 58 & 59 AMEs

Nat’land Commercial Nat'

Denver {*:
References.

r night. A

# and pro$ | 0.00 t0 $50.00 fitable busi

ness. Magic Lanterns and Views of popular sub

ects. Catalogues on application. Part 1 Optical. 2

athematical, 3 Meteorological, 4 Magic Lanterns, etc.

L. MANASSÉ, SS Madison'street. Chicago. iii.

F00T POWER LATHES

BUILDING, Boston, MAss.

Nat'l, City, Nat'l, Colorado

1Bank.

For Electrical and Er

perimental Work.

For Gunsmiths & Tool

s. For General

Machine Shop Work.

High Grade. Tools;

£ in design, su

erior in construction. e best foot power

athes made, and quality considered, the

cheapest. Send for catalogue and prices.

W. F. & JoHN BARNEs Co., 1999 Ruby St., Rockford, Ill

CRYSTALLIZATION. – A LECTURE

by J. D. Liveing, F.R.S., showing that crystalline forms,

with all their regularity and symmetry, are the outcome

of the accepted principles of mechanics. With 7 illus

trations. Contained in SCIENTIFIC AMERICAN SUP

PLEMENT. No. 812. Price 10 cents. To be had at thin

office and from all newsdealers.

EXCELLENT BLACK CoPiks, only equaled by Litho

£ of anything written or O'B' 'i' Pen #
e Patent

free.*

Ten Eyck & Parlier, 66 Pine Street, New York

Specimens

ee

|THE BACKUS EXHAUST FAN.
. For Drying all kinds of goods (special Dryers built and re

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

Woolen and Cotton Mills, for removing steam, dust, smoke, hot air, acid fumes, bad odors, and

for ventilating Hotels, Laundries, Public Buildings, etc.

References in all parts of the country.

JEace

A Wonderful Air Mover.

sults guaranteed),

--- alter T-cetor Co.

|NVENTIONS DEVELOPED. Sent for Model Circular.

High Speed Engine and Fan mboncidei

JNevvarls., TNT. J.T.

Jones Bros. E 00:, Gin'i. 0.
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T!'tboertisements.

Inside Page, each insertion -- 75 cents a line

Back Page, each insertion - - - - s1.00 a line

he above are charges per agate line-about eight

w: per line. This notice shows the width of the line.

and is set in agate type. Engravings may head adver
tisements at the same rate per agate line, by measure

ment as the letter press. Advertisements,must be

received at Publication Office as early, as "h
morning to appear in the following week's issue.

III:Hill t|||
COMPLETE. STOCK OF

Double Brace, Self-Oiling, Adjusta

ble Ball and Socket Hangers,

Pillow Blocks, Post

Hangers, Etc.

#:
EDISON, GENERAL ELECTRIC 00,

SCHENECTADY, N. Y.

STEVENS PATENT

SPRING SCREW THREAD CALIPERS

Ideal, No. 64. --

Price, by mail, postpaid.

3inch..........#100-15-inch..........#1.25

Ideal and Leader Spring Dividers, and

Calipers, Ideal Surface Gauges, Depth

Gauges, and Fine Machinists' Tools.

Iz" mustrated catalogue free to all.

"...stev ENS ARMs & Tool, Co.,
P.O. Box 280, Chicopee Falls, Mass.

ELECTRIC

SAFE,

EsTIMATES FURNISHED.

ELECTRIC POWER
A monthly£*:": ££:

h ectric 11- esively #: e blished 1880. Edited by R. W. Pope

Sec'y American Instit of Electrical ineers."

r year. Sample copy, 10 cents.
"####T' Powkit Publish ING C.O.,

528 Electrical Exchauue, N. Y.

- S U

WATER.O.I.L.GAS AND OTHER WELLS

Naachines Made in Slk sites to D. Rill.

- from 10 TC 25did fFET

SEND FORCATALOGUE AND PRIDE LIST

STARPR' MACHINE CO.

ON, O-1C, U.S.A.

|

RIVETED JOINTS THEIR PRO

rtions and strengths. By J. M. Allen. ...A lecture de

f' in the Sibley College Course, discussing the

importance of a proper and intelligent understanding
of the various forms of riveted joints as applied in the

construction of steam boilers. With 5 illustrations.

Contained in SCIENTIFIC AMERICAN SCPPLEMENT, No.

S1 i."Price in cents. To be had at this office and from

all newsdealers.

PELTON WATER MOTOR.
Unequaled for all light running ma

chinery. Warranted to develop a given

amount of power with one-half the

ter required by any other. Evidence

ofunquestionedsuperiorityanord

THE HANDY

pressures,steam, water,

oils, etc., being simple,

suited or the purpose
and much lower in

price than wheel-handled straightway

valves, is rapidly superseding these

and stop cocks, where pressure is be

low 75 pounds: Absolutely tight.

Lever remains fixed at any opening,

is detachable and indicates degree of

opening: sizes' in-to" in Investigate.

- lunkenheimer Brass Mig. Go.,Cin.0,

A NEW EDITION OF

'#'m:::::::::::::
This attractive little book, of 150 pages, embraces a

t variety of information useful for reference in the

ouse and workshop. It contains the last Census of the

U.S. by states and counties, and has the area of square

miles in each state and territory, with tables of the oc

cupations and the number#" in each kind of busi

ness; lists of cities having inhabitants; all the

statistics being compiled from the 1890 census; the
United States patent laws, with directions how to obtain

patents secure caveats, trade marks, design patents

and copyrights.

The# contains tables for calculating the horse

power of steam engines, and other information useful

and varied. The matter crowded between the covers

of this little 150 evolume cannot be obtained from

any other source. rice 25 Cents. May be had of

newsmen or by mail.

I-ITTINTINT - C->.

Publishers of SCIENTIFIC AMERICAN,

361 Broadway, New York.

TTTTTTTTTTTTTT.IIITII
TTTTTTTTTTTTTTI
£are Atum in#

A Pocket Rule made of this wonderful

ALUMINUM metal, 3 inches 's finely£;
-free by mailfor 25c. T. F. Welch udbury St., Boston

"'>''Motorof '9"Century
Can be used Any Place, to do Army

* =

er. For circulars, etc., address

E.T.","ch's£0.
simplicity, safety. P.O. Box 148, sterling, 111.

WOLNEY W. MASON & Co.,

FRIETION PULLEYS CLUTCHES all ELEWATORS

Pitt, W11, ENCE. It, i.

Socort':\:

*NEME|S
manufactories in united states, Scotland FAMEE,6ERMAN" Mauila".

Awarded the Grand Prize at late Paris Exposition.

ATENTS!
MESSRS. MUNN & Co., in connection

with the publication of the SCIENTIFIC

AMERICAN, continue to examine improve
ments, and to act as Solicitors of Patents

for Inventors.

In this line of business they have had forty-fire wears'

-erperience, and now have inequaled facilities for the

preparation of Patent Drawings, Specifications, and the

£": of Applications for Patents in the United
tates, Canada, and Foreign Countries. Messrs. Munn

& Co. also attend to the preparation of Caveats, Copy

rights for Books, Labels, Reissues, Assignments, and

Reports on Infringements of Patents. All business in

trusted to them is done with special care and prompt
ness, on very reasonable terms.

A pamphlet sent free of charge, on application, con

£, ull information about Patents and how to pro

£ure them; directions concerning Labels, Copyrights,

#e:'' :*: *:£- ases. ints on the salePatents, etc O

We also send, free of charge, a Synopsis of Foreign Pa

tent Laws, showing the cost and method of securing
Patents in all the principal countries of the world.

MUNN & Co., Solicitors of Patents,

361 Broadway, New York.

BRANCH OFFICES.-No. 622 and 624 F Street, Pa

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

Gate Valve for low

more compact, better

ed on application. "Send for

Circular. Address,

| The Pelton Water. Wheel Co.,

121a Main Street, San Francisco, Cal...or £35*

central Building, Liberty & West'sts., N.Y.

Power app ARATus,
FOR EVERY WARIETY OF MECHANICAL WORK

SURE,

Thomson-HousTon MoToR co.,

620 ATLANTIC AVENUE, BOSTON, MASS.

RELIAELE.

SEND FOR CATALOGUES,

The

Remington

Standard

Typewriter

resents the practical results.achieved by the best inp £'' mechanical skill, aided by capital and

the experiencesained during the FiFTEEN

YEARS in which it has been the

STANDARD-writing-MACHINE OF THE WORLD

SEND FoR ILLUSTRATED CATALOGUE.

Wyckoff, Seamans & Benedict,
327 BROADWAY, NEW YORK.

B0STON GEAR WORKS,
33 Hartford St., Boston, Mass.,

hEADQUARTERS FOR GEARS.

#COMPLETESTEAM PUMP

Hö'NEN DOLLARS
DEMAND TH PUMP

OF YOUR L- OR WRITE

PEALER-2. To Us FoR PRICES.
-

-

--> VanDuzet's PATENT

VARDUZEN & TIFT.

SOLE £O=
- ||| NC INNAT1,

keyou better, or
is for her to sweep u tor a bi

itself. You can’t walk overa"

HARTMAN MFG. Co.,w

30NUS When a corporation, composed of

A • representative Boston businessmen

offers a bonus of a Warranty for £res of good

land with share of stock, par $100, you may feel

sure that the offer is one rarely met with. Wri for

particulars to the ARCADIA, GULF Coast. Lake
LAND tr. Co., Boston, Mass., and Arcadia, Fla.

for Railroads

WooDENTANKS...'
LARGE wareh TAN's '#.£

T

As 2." A SPECIA LTY.
£'# FURNIS | CyPRESS LUMBER,

FOR£3.", CADWELL&09

** 217 E MAN St. Louisville KY.

''''''''''': ENLARGED WATERWAY BETWEEN
Ashes: No Gauges! No Engi- the Great Lakes and the Atlantic Seaboard. By E. L.

neer. A perfectly safe Motor |Corthell. A discussion of the question of the practica

for ail places and purposes. Cost bility of forming an enlarged waterway from the North
of operation about one cent an west to the Atlantic Seaboard and Europe. Contained
how "to each indicated horse pow- in SciENTIFIC AMERICAN Surf". No.

Price in cents. To be had at this office and from all

newsdealers.

-

- AND FINE GRAY IRON ALSO STEEL

ALLERFE:'*'real's
I EWLIN &#. FINET*.An PAT

|

D Flf- ":
LEHIGHAVE & AMERICAN ST PRILA. D

POROUS-EART H E NWA R. E.–BY

Chas. C. Gilman. An elaborate discussion of terra cotta

lumber and its future uses. Contained in SciENTIFIC

AMERICAN SUPPLEMENT, No. 804. Price 10 cents.

To be had at this office and from all newsdealers,

|

-

-- -

&£
-

[.

UBES. £

|\\\\\ BRASSBRASSWR * Q\%

LEADING ENGINEERING WORKS

of the Past Year. By O. Chanute. A brief description

of a few of the leading engineering works of 1890, and an

account of some engineering proposals which seem to

possess features of novelty. Contained in scientific

AMERICAN SUPPLEMENT, Nos. 814 and S15. Price

10 cents, each. To be had at this office and from all
newsdealers.

UNDERGROUND, +

INTERIOR, +

Manufactured

SIEMENS & HALSix E by The E

Address,

#.01% f/1.8%&####.

St. New York. 508 State St. Chicago: 51 and 53 S. Forsyth St., Atlanta,G#, Catalogue and

testimonials mailed free. Our Mats have brass tag attached stamped." Hartman."

you don't forget your own, but remember how hard it
brother who never uses a door mat-unless it will use

artman” Wire Mat without cleaning your feet. Moral,

orks, Beaver Falls, Pa. Branches: 102 Chambers

-

| GENERAL" EXPERIMENTAL

MACHINE WORK. Best facilities in chicago

NATIONALMACHINEWORKS: 35380AMALSYCHICAGOILL

87 MAIDEN LANE,

-E-O

--

-

- - -

PATENI JACKET KETTLES
Pl or Porcelain Liled.

Tested to 100-lb. pressure. Send for Lists.

BARROWS-SAVERY CO. |
S. Front & Reed Streets, Philadelphia, Pa.

NEW KODAKS

: \, “You Aress the button,

we do the rest.”

Seven New

Styles and

Sizes

ALL LOADED WITH

Transparent

Films,

For sale by all Photo. Stock Dealers.

THE EASTMAN COMPANY,

Send for Catalogue. ROCHESTER, N. Y.

SIEMENS-CABLEs.
SUBMARINE, + 4 + 4 + TELEGRAPH,

+ + TELEPHONE,

ELECTRIC LIGHT.

under authority of

D1-ox GENERAL ELECTRIC Co.

at their SCI11.NECTADY WORKS,

Estimates furnished on application.

Cable and Wife Department, Edison General FlèCtric Company,
EDISON BUILDING, Broad St., NEW YORK,

Elevators.
R. M., NEW YORK-BOS-M-L1-DETROIT

'''',

95 MILKST, B0STON, MASS,

This Company owns the Letters Patent

granted to Alexander Graham Bell, March

7th, 1876, No. 174,465, and January 30th,

1877, No. 186,787.

The transmission of Speech by all known

forius of Electric Speaking Telephones in:

fringes the right secured to this Company

by the above patents, and renders each

individual user of telephones not furnish

ed by it or its licensees responsible for such

unlawful use, and all the consequences

thereof, and liable to suit therefor.

E ALL AUTO. NAATIC

.# 5' cut ofF ENGINE

THE BALL ENGINE C O.
E F 1 E. PA -

GEAR. CUT"TING

Leland, Faulconer &Norton Co., Detroit,Mich

ESTABLISHED 1846.

The Most Popular Scientific Paper in the World

Only 83.00 a Year, Including Postage,

Weekly-52. Numbers a Year.

This widely circulated and splendidly illustrated

paper is published weekly. Every number contains six

teen pages of useful information and a large number of

original engravings of new inventions and discoveries,

representing Engineering Works, Steam. Machinery,

New Inventions, Novelties in Mechanics, Manufactures,

Chemistry, Electricity,Telegraphy, Photography, Archi

tecture, Agriculture, Horticulture, Natural History,

etc. Complete list of patents each week. -

Terms of subscription.-One copy of the SCIEN

TIFIC AMERICAN will be sent for one near-52 numbers

postage prepaid, to any subscriber in the United States,

Canada, or Mexico, on receipt of three dollars by the

publishers; six months, $1.50; three months, $1.00.

Clubs.-Special rates for several names, and to Post

Masters. Writefor particulars.

The safest way to remit is by Postal Order, Draft, or

Express Money Order. Money carefully placed inside

of envelopes, securely sealed, and correctly addressed,

seldom goes astray, but is at the sender's risk. Address

all letters and make all orders, drafts, etc., payable to

MUNN & Co., 361 Broadway, New York.

-->

T-E

$rientific 3merican $upplement

This is a separate and distinct publication from THE

SCIENTIFIC AMERICAN, but is uniform therewithin size,

every number containing sixteen large pages full of en

gravings, many of which are taken from foreign papers,

and accompanied with translated descriptions. THE

SCIENTIFIC AMERICAN SUPPLEMENTis published week

ly, and includes a very wide range of contents. It pre

sents the most recent papers by eminent writers in all

the principal departments of Science and the Useful

Arts, embracing Biology, Geology, Mineralogy, Natural

History, Geography, Archaeology, Astronomy Chemis

try, Electricity, Light, Heat, Mechanical Engineering,

Steam and Railway Engineering, Mining, Ship Building,

Marine Engineering, Photography, Technology, Manu

facturing Industries, Sanitary Engineering, Agriculture,

Horticulture, Domestic Economy, Biography, Medicine,

etc. A vast amount of fresh and valuable information

obtainable in no other publication.

The most important Engineering Works, Mechanisms,

and Manufactures at home and abroad are illustrated

and described in the SUPPLEMENT,

Price for the SUPPLEMENT for the United States and

Canada, $5.00 a year; or one copy of the SCIENTIFIC AM

ERICAN and one copy of the SUPPLEMENT, both mailed

for oneyearfor $7.00. Single copies,10 cents. Address and

remit by postal order, express money order, or check,

MUNN & Co., 361 Broadway, New York,

Publishers SCIENTIFIC AMERICAN.

O

#uilding (#ffition.

The SCIENTIFIC AMERICAN ARCHITECTS AND

BUILDERS EDITION is issued monthly. $2.50 a year.

Single copies, 25 cents. Forty large quarto pages, equal

to about two hundred ordinary book pages: forming a

large and splendid Magazine of Architecture, richly

adorned with elegant plates in colors, and with other fine

engravings; illustrating the most interesting examples

of modern architectural construction and allied subjects.

A special feature is the presentation in each number

of a variety of the latest and best plans for private resi

dences, city and country, including those of very mod

erate cost as well as the more expensive, Drawings in

perspective and in color are given, together with full

Plans, Specifications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this magnificent work

have won for it the Largest Circulation of any

Architectural publication in the world. Sold by all news

dealers. $2.50 a year. Remit to

MUNN & Co., Publishers,

361 Broadway, New York.

PRINT*ING INRS

The_Scientific AMERICAN is printed with CHAs.

ENEU JOHNSON & Co.'s INK, Tenth and lombard

Sts., Philadelphia, and 47 Rose St., opp. Duane, New York
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