
-

-

-

-

-

-

-

-

-
-

-

|

-
-

-

-
– -

T- - -
-

24

:
[Entered at the Post Office of New York, N.Y., as Second Class matter. Copyrighted, isol, by Munn & Co.

- -

... --

9. A wealt.*.*, *.

A WEEKLY IOURNAL OF FRACTICAL INFORMATION ART, SCIENCE, MECHANICS, CHEMISTRY AND MANIFACTURR

NEw York, sepTEMBER 19, 1891. WEEKLY, -

- - -

-

|
Vol. LXV.-No. 12.

Established 1845. iss."

-

| reu.

-

-
-

-

-

-

-

-

-

-
-

-

-

*> .
-

- -
- -

-----

-

|- -

-

-

1. McNee dredge removing material to a distance. 2. Reservoir outlet. 3. General appearance of island before the work was commenced. 4. Bird's eye view from top of Washington monument, showing present
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QUICK TRAVELING HALF AROUND THE WORLD.

The triuin.phs of Inodern engineering skill in facili

tating travel by land and sea seem to follow each

other in such quick succession that only a mild sort of

surprise is generally manifested at the Inost remark

able achievements, and results which would have been

deemed impossible half a generation ago are accepted

as but natural sequences in our progress. The steamer

Empress of Japan left Yokohama, August 19, and

made the voyage thence to Victoria, British Columbia,

in 9 days 19 hours and 24 minutes, which was by

many hours the best previous record across the Pacific.

The officials of the Canadian Pacific Railroad were so

pleased with this achievement that they determined

to forward the English Luails brought by the steamer

by means of a special train, which left Victoria at

1 P.M. on August 29, and made the time to Rock

ville, on the St. Lawrence River, in 77 hours and 20

Ininutes. The average speed for this distance of 2,803

Iniles was only about 36 imiles an hour, but the record

is a good one when it is remembered that there are

many heavy grades and the regular time taken for ex

press trains is nearly six days. When the mails were

transferred across the St. Lawrence, they were taken by

a special train on the New York Central road, which

made the distance of 353 miles from that point to

New York City in 6 hours and 58 in inutes. The

average speed of this run was a little over fifty miles

an hour, and it is said that in one portion of it ninety

five miles were covered in ninety minutes. When the

mails arrived at New York City, they were quickly

transferred to the stealmer City of New York, which

was just on the point of sailing, and the steainer made

the voyage from New York to Queenstown in 5 days

22 hours and 50 minutes, equaling the best previous

eastward record across the Atlantic. The passage

from Yokohama to Queenstown was thus made in

twenty days, the distance being about ten thousand

Iniles by the route traveled, and considerably over

half way around the world in the latitudes on which

the route lay.

------>

NATIONAL ELECTRIC LIGHT ASSOCIATION.

The fourteenth convention of this organization met

in Montreal on the 7th inst., nearly 300 persons, mostly

members and all connected with the electrical industry,

being present. Addresses were made by President

Huntley, by Prof. Bovey, of McGill University, chair

man of the citizens' executive committee of the city

of Montreal, Mayor McShane, of Montreal, Sir Donald

A. Sinith, Sir William Dawson, Principal of the McGill

University, and United States Consul Knapp.

H. W. Leonard, of New York City, read an interest

ing paper entitled: A Central Station Combining the

Advantages of Both the Continuous and Alternating

Current Systems.

To overcoine the difficulties now experienced, he

laid down the following conditions as necessary:

1. We must supply a continuous current for the cen

tral portion of a town during the daytime when power

is required.

2. We must supply the outlying districts with an al

ternating current during the night time when lighting

is required.

3. We must not operate the alternating system under

conditions of light load when its efficiency is very low.

4. We must be able to supply current for lighting

continuously throughout the twenty-four hours of the

day.

5. We must have but one set of conductors in any

consumer's place.

In order to meet the above conditions I propose the

following:

1. Wire all consumers upon the standard three-wire

systems.

2. Connect all consumers upon standard three-wire

mains.

3. Arrange the network of mains so that the central

section of the network can be disconnected from the

outlying sections through the agency of switches.

4. Install three-wire feeders to supply the central

portion of the systeins at full load, and install 1,000

volt primary wires and alternating current converters

with a three-wire secondary circuit to supply the out

lying section at full load. -

ELECTRIC RAILROAD CONSTRUCTION AND OPERATION,

AND A CONSIDERATION OF THEIR CONNECTION

WITH CENTRAL STATION INTEREST.S.

BY C. s. FIELD, NEW YORK.

We hear asked sometiunes, by layinen, the question:

“What speed can electricity obtain in railway work 7"

The able consideration of this subject in several

papers, and practical experiments as well, enables us

to reply very briefly but confidently to this inquiry,

that speed and power in electric railway traction are

only limited by roadbed construction; in other words,

any speed is obtainable within the range of possibi

lity, with the Inaintenance of proper track.

A type of engine which we believe is going to be

largely used on this class of work, as well as lighting

work, is one that will coine in between the high speed

13100 engine and the Corliss, and which will combine many

laun' of the advantages of both. Such an engine has been

sought for by many engineers, and has be" attempted

by a number of builders. To-day, however, we cannot

find it on the commercial market. This engine, in

units of 500 horse power, would run at a rotative speed

of about 140 or 150 revolutions and with a piston speed

of about 650 to 700.

A very striking paper was :

CENTRAL STATIONS OPERATED BY WATER POWER.

BY G. A. REDMAN, suPERINTENDENT BRUsH ELECTRIC LIGHT COMPANY.,

RocBESTER, N. Y.

Streams that have had no pecuniary value hereto

fore are now being utilized for the purpose of running

electrical machinery, yet at the same time the supply

of water is diminishing, caused by the destruction of

forests, and water right owners in various parts of the

country are devising means of storing water during

the rainy seasons to furnish a supply during the dry

season ; also storing it in the day time for night use.

One large water right owner in western New York,

during the months of July and August, places flash

boards two and one-half feet high on top of his dam,

at an expense of $100, and stores up for night use the

water which is not necessary for him to use in the day

time, thereby saving in the two months a coal bill of

$2,100.

The Johnstown, N. Y., Electric Light Company

have improved their water power at the Cuyadota

Falls by erecting a dam 34 feet high on top of the falls,

giving them a total head of 75 feet and nearly doubling

the almount of power. -

A survey of the upper Genesee River, between Mount

Morris, N.Y., and the celebrated Portage Falls, has

been made during the past year for the purpose of

establishing a reservoir that will furnish the city of

Rochester 30,000 horse power more daily during the

entire year than they have at present.

The earliest forms of water wheels were the paddle

and flutter wheels that only utilized the impulsive

action of the water; these were followed by simpler

wheels of the reaction type and others.

We now have the improved forms of the Leffel, Vic

tor, Lesner, Success, and many others. There is a

demand for the best and most economical turbine that

can be manufactured.

Turbines should be built to secure the delivery of

the water upon the turbine without checking the

velocity of the water more than one-third, and perinit

the free discharge of salne after passing through the

turbine, and to work with as good efficiency under part

gate as under full gate, and to be made of the best

phosphor bronze, to stand the wear and tear under

high heads.

Where a station is situated on the bank of a river, it

is best to take the water from the river by means of a

raceway, with the head-gates parallel with the flow of

the water, and at times of a freshet or running of

anchor ice, it will more than pay any expense incurred

by so doing.

We have two governors in use in our office building

under a low head of 16 feet, and they govern the tur

bines under all circumstances in quite a satisfactory

ilmanner.

The decided advantage of a water power station over

one run by steam power is not only one of economy in

the saving of the expense of coal, but the station and

apparatus can be kept cleaner and cooler, thereby sav

ing considerable in expense of repairs, and it is also far

Inore pleasant for the employes.

The Brush Electric Light Company, of Rochester, pur

chased the entire lower falls of the Genesee River (which

is about two miles from the business center of the city)

some nine years ago. At that time it was looked upon

by many as a piece of folly to think of running dyna

mos there, on account of the distance from the busi

ness center of the city and the dampness around the

falls. Notwithstanding the adverse opinions, they

erected two buildings on the west side of the river,

above and near the brink of the falls, and put in two

30% inch, two 20 inch, and one 40 inch turbine, the

first four inentioned turbines under 94 feet head and

the latter under 28 feet head, with a total of 2,500 horse

power. After running this power for five years they

built a new station and leased their old power to dif

ferent parties for pulp and flour mill purposes.

ELECTRICITY AT THE WORLD'S FAIR.

J. A. Hornsby, a representative of the World's Fair,

said that there is to be an electrical building, 700 feet

long by 350 feet wide, having 240,000 square feet of

floor space, and to cost $650,000 under contract. It is

to be in the Italian renaissance architecture. Elec

tric launches will be there, and an electric railway will

traverse the ground. There will be a 24,000 horse power

plant—a large one, that you gentlemen well know.

The distribution from here will be in three directions.

From this plant will be served 8,000 arc lamps, 8,500

incandescent lamps, and 4,000 horse power for opera

tion of the machinery belonging to exhibitors. The

exposition company will spend $26,000,000, the United

States government $1,500,000, the States and Territo

ries have already subscribed $5,000,000—two or three

special State exhibits. This is not including $5,000,000

which have been subscribed by foreign governments

for the maintenance of their exhibits. The South
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American states alone. have subscribed $2,700,000 for

their share. -

I have been in correspondence for six months or

thereabouts with electrical people in all parts of the

world relative to the holding in Chicago in 1893 of an

international electrical congress. I have arrived at a

point in our correspondence and negotiation at which

I can say the project is in the way of being successful

beyond our highest hopes. We look for the presence

in Chicago at that time of the ablest men in the great

est profession now in existence. The Europeans have

promised to have their very highest authorities with

us. -

T. C. Martin said: Two and a half years ago, at

least, at any rate before it was known that the World's

Fair would go to Chicago, and when some of us still

fondly hoped that it would not, the American Institute

of Electrical Engineers, taking time by the forelock,

appointed a committee to securee the holding of an

Electrical Congress or conference in this country. A

congress was then about to be held in France, at Paris,

at the exposition, and we sent delegates to that con

gress. Those delegates-some of our most prominent

electrical engineers and inventors, among them being

Mr. Edison, Prof. Elihu Thomson and others of that

rank-extended in the name of the Institute to the

delegates to that Electrical Congress an invitation to

attend such a congress in this country during the

Columbian Fair year. The invitation was received

and accepted.
-à-4-a-A-à
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THE GRAND FALLS OF LABRADOR.

Dispatches to the Associated Press bring intelligence

of the complete success of the Bowdoin College scien

tific expedition to Labrador in search of the Grand

Falls of that region.

The schooner Julia Decker arrived at Hawkesbury,

C. B., Sept. 11, having on board the members of the

Bowdoin scientific expedition. The results of the trip

to Labrador have far exceeded the hopes of the project

ors. Grand Falls have been discovered and photo

graphed, and, though not as high as reported, present

a beautiful sight. The total fall is upward of 500 feet,

divided into one fall of 200 feet and six rapids and cas

cades varying from 100 feet to 25 feet.

The exploring party of four men, all graduates of

the college, headed by Austin Cary, left their schooner

on Sunday, July 26. They were provided with two

Rushton boats and all the modern instruments for

measuring heights and distances.

Their success in navigating the river far exceeded

their expectations, and such good progress was made

that on August 8 they had passed Lake Waminikapou

and had reached a point five miles in advance of the

furthest point reached by Mr. Holme in 1888. At this

place, on account of a disabled arm, Mr. Young and a

companion were obliged to turn back, reaching Rigolet

on August 21.

Messrs. Cary and Cole proceeded on toward the falls,

which had been reported to be distant fifty miles. Af

ter going a short distance they were obliged, on account

of the rapidity of the current, to leave their boat and

make the journey on foot. From this point their pro

gress was necessarily very slow, the woods being very

thick and the mosquitoes and black flies almost un

bearable. The explorers found the falls to be much

further away than they had expected, but on August

13, after a three days' tramp, their labors were reward

ed by a deafening roar in the distance. Their provi

sions were now nearly gone, stores having been cached

on the way up, but they pushed resolutely on to the

height of the Labrador plateau called “The Height of

Land.” It is this plateau which is the source of the

stream, and the descent of the river to the sea forms

the falls and rapids.

As they neared the falls a magnificent sight spread

before them. The spray, which was visible for twenty

miles, rose in a cloud from the descent of the water,

and the solid rock beneath their feet trembled percept

ibly. From the falls the water flows through a cañon

formed of arcmaen rock, the sides of which rise to a

height of 500 feet and are heavily wooded at the top.

Through this cañon the water flows with terrific force,

making it absolutely impossible for any boat to live in

such a sea. The height of the falls has been exagger

ated, and, while presenting a grand and beautiful sight,

the falls measure only 200 feet in the perpendicular.

The rapids increase the total altitude of the falls to 500

feet.

Above the falls the width of the river is 500 yards,

narrowing until it reaches the falls to a width of only

50 yards, when it plunges with a terrific roar over the

rapids and falls into the narrow gorge below. Mr. Cole

descended to the foot of the falls and succeeded in ob

taining some good photographs of them. Havingcom

pleted the observations of the falls, the explorers kept

on a few miles above to the Height of Land, were, from

a peak christened by them Mount Hyde Bowdoin, they

had a fine prospect of the surrounding country. The

plateau is nearly all wooded, with a thick, though not

large, growth of soft timbers.

At this point, their provisions being all butgone, they

set out for a return. On reaching the point where they

left their boat, they found that the campfire which they

had built had consumed their boat, and with it their

whole stock of provisions, a gun, and an octant. There

position was now somewhat critical. Three hundred

miles on a river heretoforeunexplored, with no boat, no

help, and no provisions until they would reach their

first cache. They set bravely to work, however, and

with a small hatchet for their only implement, con

structed a small raft, binding the logs together with

spruce roots. On rafts made in this way they traversed

the 300 miles to the mouth of the river, enduring the

greatest hardship. -

Their only weapon was a small revolver, for which

they had but twenty-five cartridges. With it they shot a

few squirrels, making a meal on each animal. On the

way down five different rafts were constructed, the

making of which, in their wasted condition, consumed

a great amount of time and energy. They reached the

vessel Sept. 1, receiving a royal welcome from their

friends.

The falls which they have discovered are reported to

have been seen by two employes of the Hudson Bay

Company, but no authentic account of any such dis

covery has been given. The successful result of the ex

pedition is due wholly to the heroic efforts of Messrs.

Cary and Cole, and Bowdoin College may well be con

gratulated by her sister colleges for the addition which

she has made to the heretofore scant knowledge of the

geography of Labrador.

-6-e-----

LEPROSY.

Leprosy, that “unclassified fossil in the paleontology

of disease,” as Sir Morell Mackenzie aptly terms it,

though far more prevalent throughout the world at

present than it was a century ago, is still, by medical

men, a shunned and neglected contagion. I use the

word contagion advisedly, and in the sense of “an in

fection,” as given it by lexicographers. Though New

Orleans and San Francisco have their leper colonies

and lazar houses, though the appearance of sporadic

cases is not uncommon in our northeastern cities, still

in the United States, as elsewhere in Anglo-Saxondom,

the disease continues to be regarded and treated as in

curable, and as only to be put out of sight and out of

inind. Notwithstanding our regular trade with the

West Indies, New Brunswick, Mexico, the Sandwich

Islands, China, and India—all of these being forcing

houses from which the disease is supplied to the world

at large—the medical profession in this country con

tinues to ignore the disease, and only appears to be

aware of its existence when the detection of one or two

cases is announced in some center of population, as re

cently happened in the case of the two Chinamen in

New York. Then the theories advanced are only limit

ed by the number of doctors who rush into the arms of

the interviewers, and the almost total ignorance which

they exhibit is detected by most of their readers,

though it is most apparent to one who has for a time

dwelt in countries where leprosy abounds.

That leprosy has become firmly fastened in the West

ern World, and is no longer to be regarded as the

scourge of “Bible lands” alone, is only too evident to

any resident or leisurely traveler in tropical America;

and even annong the Creoles of Louisiana, the Chinese

of California, the Scandinavians of Minnesota and

Wisconsin, and the Mormon converts from the Sand

wich Islands at Salt Lake, the disease now has a hold

that is likely to be most difficut to overcome. Its

very rapid spread throughout the countries under

Anglo-Saxon rule has been pointed out by many Eng

lish and German writers of note. When so eminent a

specialist as Sir Morell Mackenzie says that “it is im

possible to estimate even approximately the total num

ber of lepers now dying by inches throughout the

world, but it is certain that they must be counted by

millions,” and then adds, “That leprosy has spread

considerably in recent times there can be no manner

of doubt. The seeds of leprosy take something

like half a century to mature, and there is every pros

pect that unless the natural evolution of the scourge

can in some way be prevented, a terrible harvest will

be reaped before many years are past,” it is time that

our National Board of Health or some competent

authority should begin a systematic and thorough in

quiry into and examination of the disease.

But four centuries have passed since there were 250

lazar houses in England alone, over 2,000 in France, and

probably about 11,000 throughout all Europe. Then

laws governing lepers were as carefully framed and as

rigidly enforced as any on the statute books. In Oahu,

near Honolulu, the advance guard of the coming

scourge was first observed by Dr. Hillebrand in 1853.

The disease was not officially recognized until 1859,

when only a few cases were known to exist. Yet

in six years the known cases had increased to 230 by

government count, and the situation was becoming

so serious that in the following year the segregation

settlement at Molokai was opened. Since that over

3,500 cases have been received there; the place has be

come world famous by reason of the self-denial, the

life and the wretched death of the Belgian missionary

priest, Joseph Damien de Veuster, commonly called

“Father Damien.”

to both the bodily and mental wants of these iso

lated wretches, starting in the prime and very flower

of perfect manhood, but a short time had elapsed be

fore we hear him beginning his address to his little

flock with the words “We lepers.” Yet a few years

more and the sad story is ended, as he writes in

his last letter to a friend, “I try to carry without much

complaining and in a practical way the long foreseen

miseries of this disease.” It is inconceivable that

Damien and his assistants should not avail themselves

of every known appliance, treatment, and precaution

whereby to avert the dangers of the contagion, yet,

picked as they were from the healthiest volunteers, we

find his death soon followed by the attack of his chief

assistant, the doctor in charge, and of 66 kokuas,

or helpers, 26 are known to have contracted the

disease, and in nearly a score more it is reasonably

suspected. In the West Indies the disease has been

rapidly extending its ravages for at least 75 years back.

In that space of time, in Trinidad, leprosy has in

creased nearly four times as rapidly as the population.

In British Guiana there was, two years ago, one leper

in every 250 of the inhabitants, their death rate was

16 per cent, and the disease was reported by the chief

medical authority to be “spreading with great ra.

pidity.” Mr. Edward Clifford, who has given much

attention to the present rapid spread of the disease, is

confident that 250,000 cases is a moderate estimate for

India. The present state of affairs in China beggars

description and defies computation. In Canton alone

one lazar house contained 900 lepers in 1887, and 2,600

victims were known to be at large in the city. Do not

these facts point in one direction ? Are we to calmly

await such another outbreak as Europe saw between

the 8th and the 13th centuries, when the disease in

certain years slew its tens of thousands and becaine

so prevalent among the better classes that the Order

of St. Lazarus, governed only by lepers, with its chief

house in Jerusalem, numbered its chapter houses by

the scores throughout Europe, and at last became one

of the wealthiest bodies of the time, so great was its

power to extort alms from all classes? No doubt the

diet and the habits of life to-day are far in advance

of that of five centuries ago, but the examples of the

difficulty that is experienced in stamping out the con

tagion, even under the most favorable sanitary condi

tions, are ample; and while Norway's experience in

the last 50 years has taught us what segregation, rea

sonable diet, and extreme cleanliness will do, it has also

proved that time and eternal vigilence are potent fac

tors in this problem. Why then shall we wait for the

rapid increase of the disease in the more favored lo

calities in this country—an increase that is bound to

come in time if the present reign of neglect continues?

H. P.
---
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Locomotive Explosion.

At Oyster Bay, Long Island, on September 9, the

boiler of a 46 ton passenger locomotive exploded,

killing the engineer and fireman and one brakeman.

The body of the engineer was thrown two hundred

feet away to the south of the track, while that of the

fireman was thrown a hundred and fifty feet to the

north, and the body of the brakeman was thrown over

and twenty feet to the rear of the train, which con

sisted of three cars. The brakeman was on the tender,

and the engineer and the fireman were in the cab, the

train standing at the depot just ready to start,

when the explosion occurred. The crown sheet of the

firebox, with a portion of the cab, were thrown about

a hundred and fifty feet away, while the locomotive

was left in a nearly vertical position, its front portion

being partially forced into the ground. The explosion

was evidently in the water chainber over the firebox,

but its cause is unexplained, although it is reported

that the dead engineer had said the riveting in the

crown sheet and some of the outer plates of the fire

box was defective. The locomotive was built in 1889

and had been overhauled a few months ago.

-

*
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Producing Marbled Surfaces.

This method, by Soren C. Madsen, of Sleepy Eye,

Minn., is as follows: Place a piece of clear glass over a

sensitized surface (paper or otherwise). Then sprinkle

on the upper surface of the glass, in irregular patches,

sand, broken glass, and broken smoked glass, with the

smoke partially rubbed off in places. This material

must be so distributed as to leave the surface of the

glass almost clear in spots and nearly opaque in others.

Then expose to the direct undiffused sunlight, or arti

ficial light, and the marbled appearance will be pro

duced or printed on the sensitized surface.

Converting Iron into Steel.

W. Hodge says this process is a modification of the

ordinary method of cementation, and differs from it in

the substitution of carbonized or partially charred

spent tan for the charcoal generally used. It is claimed

that the resulting steel is not blistered and that the

grain of the iron bars is not deleteriously affected, so

that the reheating or remelting is unnecessary. Arti

cles of wrought iron may also be case-hardened by

Going as a volunteer to minister' this process.



178 |SEPTEMBER 19, 1891.$rientific American.

Recent Mining Excitements.

The present year seems to be unusually prolific of

mining excitements in the Far West. During the past

unonth two new ones have blazed forth, the scene of

one being the Pine Nut district in Nevada, and that of

the other, La Plata in Utah. Concerning the former

there is considerable mystery, as the tunnel in which

the original (and so far, apparently, the only impor

tant) discovery was made is barricaded, and none but

those interested are allowed to examine the breast.

The stories of the wealth exposed there are, however,

comparable only to the tale of Aladdin's cave. As was

to be expected, there has been a rush from other min

ing camps of Nevada to the new district.

been located in all directions, and with customary

promptness several companies with large capital

stocks have been organized in San Francisco to exploit |

Pine Nut is located inproperty in the new field.

Douglass County, and is but a short distance from

Austin.

La Plata camp, in Bear Gulch, Cache County, Utah,

about 25 miles northeast of Ogden, has been heralded

as a new Leadville. Ore was discovered at this place

about one month ago by a sheep herder, whose sheep

wore a path denuding the outcrop of a vein of rich lead

ore. From the La Plata claim, located on this vein,

the town which has since been established takes its

name. This discovery being near Ogden and Salt Lake

City, a stampede to the locality immediately followed

the first news. It is estinated that within a week

there were 500 men in Bear Gulch, where a town site

Claims have

IMPROVED SEWER AND DRAIN PIPE OUTLET.

Sewers and other drain pipes, emptying into rivers

and streams whose banks are unstable, frequently

cause the washing away of the bank to an extent to

injure the pipes or obstruct the outlet. To obviate

this difficulty the improvement shown by the ac

companying illustration has been invented and

patented by Mr. James H. Elliott, of the city

engineer's office, Memphis, Tenn. A suitable abut

ment is constructed near the outlet, and the main

drain pipe enters this abutment at an incline, then

-

ELLIOTT'S OUTLET FOR DRAIN PIPES.

had been laid out, saloons and gambling houses had

been put in full blast, and, according to press reports,

the place had taken on the look of a typical Western

mining camp of five-and-twenty years ago.

The original discovery at La Plata has been followed

by several others, and the district is said to be a prom

ising one. As yet little is known concerning the nature

of the veins which have been exposed. The formation

is reported to be lime and porphyry, and the ore to

bear lead and copper, carrying silver. No more definite

information has yet been received.

Of the other new mining districts of 1891, Oro Grande,

in Southern California, is still the scene of considerable

activity; and there seems to be fair probability that

some of the prospects there may be developed into

mines. The discoveries at Oro Grande have attracted

much attention to the mineral resources of Southern

California; and there is more exploration work doing

among the silver veins of San Bernardino County this

year than for a long time past. The region is of con

siderable promise, and we may look for a gradually

increasing product of silver in California as its resources

are developed.

The excitement over the Deep Creek region of Utah

and Nevada, which was the theme of interest three

months ago, has almost entirely faded away. One

mine there, the Buckhorn, is, we believe, making

regular ore shipments, and others are sending occa

sional small lots to market; but the discoveries have

not been of such a nature and extent as to warrant the

immediate construction of a railway into the region;

and its inaccessibility, lack of water, and other natur

al obstacles to profitable mining appear to have dis

couraged the influx of additional prospectors, or invest

Inents of capital in large developments, when there

was no longer immediate prospect of a railway.—Eng.

and Min. Jour.

--
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Irrigation by Steam Pump.

Where years ago it might not have been, it is now

possible to irrigate many fair and productive acres by

pumping, and thereby be independent of all the pres

ent systems of water courses and charges. A gentleman

who has a Byron Jackson centrifugal pump upon his

place, says the Bakersfield Californian, has made a

careful observation as to cost and capacity of this kind

of work. The plant will cost as follows: Engine,

$900; pump, $200; freight, $200; average well, say $200,

or $1,500 for plant. With thirty feet lift, the pump

has a capacity of one cubic foot per second, and with

ten or twelve feet lift, two cubic feet per second. The

water should be used direct from the pump, as, if a

storage reservoir is used, there is additional expense,

and loss of water from seepage and evaporation. With

small ditches and attention, one cubic inch of water

per second is ample for 160 acres in vines and trees,

and while using the pump it will keep two men busy

handling the water, for, properly applied, from seven

to eight acres can be irrigated each day. If alfalfa is

laid out in narrow checks, so that the water can gently

run over it, three acres a day can be irrigated in this

manner. Of course, if flooding be practiced, each acre

will require the old amount of one and one-fourth

cubic feet per second for twenty-four hours.

The costs of running this pump are one cord of four

foot wood, $2.50 (or three loads of sage brush at about

the same cost); labor running engine, $1.65; incident

als, 35 cents; a total of $4.50 for, say, seven and one

half acres, or 60 cents per acre. The engine of fifteen

horse power is ample for a pump of double the capacity

given above, and the said pump only costs $100 more

originally.

bends upward to a point near the top of the masonry,

when it again bends outward, to discharge the flow

| into a paved gutter above low water mark. The ver

tical portion of the pipe is also continued upward to

the surface, where it has a removable cover or grating

to facilitate inspection and cleaning. The water al

ways remaining in the lower bend of the pipe is de

signed to break the force of a rushing torrent, and

prevent violent outflow, the masonry or concrete wall

holding the pipe permanently in place.

AN IMPROVED MINING CAR AND TIPPLE,

The illustration represents a car and tipple, with au

tomatically opening and closing latch, which has been

successfully employed in practical work for some time

past in Clearfield and Indiana counties, Pa., and is

highly spoken of by miners in the soft and hard coal

regions. It has been patented by Mr. Cornelius Burns,

of Burnside, Pa. The first figure represents a loaded

car with its gate at the rear held closed by the latch,

the second view showing the latch as raised before

dumping, and the third view showing the tipple. The

gate is pivotally held on a transverse rod, and on its

outer face are keepers in which a latch-bar is loosely

held, its outer ends being engaged by latches extend

ing rearward from each side of the car. The tipple, or

A
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BURNS' MINING CAR AND TIPPLE,

tilting platform, has rails in line with those of the

mine system, and the rails are curved upward at their

outer ends, on which are bolted curved extensions or

goosenecks, the outer portions of which are carried

down vertically and bolted to the platform beams. A

removable cap is held on one or both of these curved

extensions by a rod with a projecting eye, by which

the cap may be tightened or loosened or entirely re

moved. As a loaded car is run on the tipple, and its

rear wheels come against the curved rails, the latch

bar strikes the curved extensions, and is thereby dis

engaged, the door swinging open as the car tips down

ward on the tipple, to discharge its contents into the

chute. After the clar is unloaded it comes back to a

horizontal position by its own weight, the door closing

and latching itself as the car returns to a level. Many

advantages are claimed for this improvement over the

old style of car and tipple. The latch is not liable to

open in the mines, it does not require to be lifted by

an operator in discharging the load, and the cost to

remodel old cars and tipples to conform to this style

need be but slight.

American and Canadian Railroads.

I do not believe that the extreme measure of requir

ing a license of the Canadian railroads to do business

as part of lines connecting points in this country, and

authorizing the abrogation of such license if they shall

be held to have violated the Interstate Commerce

law, is either wise or necessary. The power should

never be granted to any one man or any body of men

to put a stop to the business of a great railroad. In

such case it is not the railroad or its stockholders that

would be the chief sufferer, but the men who have

Inade their business arrangements dependent upon

the service which the railroad is to render them. I

do not believe that the great cities or the great manu

facturing districts of New England, that Buffalo,

Toledo, Rochester, St. Paul, Minneapolis, the great

cities of the Northern Pacific, or even Chicago or New

York, would long submit to such an arrangement.

It is said also that by helping build up the railroad

system of Canada, we create what would be a great

military danger to us in case of war with Great

Britain. On the contrary, it seems to me that we are

getting a hostage which will forever bind Canada and

Great Britain, so far as she cares for Canada, to good

behavior toward us. All the property of the Canadian

railroads, or which Canadian or British capital have

invested in connecting lines in the United States, at

once becomes worthless to them and a means of attack

to us if war breaks out. The five million people of

Canada are stretched out along the boundary line of

nearly four thousand miles, if you follow its curves. I

suppose nine-tenths of them dwell within an average

of less than fifty miles from the American border.

Their lines of railroad could be taken possession of by

a military force in many places, if we find it necessary

to do it. Canada is a chain easily severed in a hundred

places. When she is broken at one point, she is broken

at all. Our population is to hers as at least thirteen

to one. Our wealth, our military resources, our power

of producing military equipments and supplies, exceed

hers in a vastly larger proportion. On the other hand,

our transcontinental communications can be Inain

tained in spite of anything that Canada or England

could bring against them. It is said that special

action may be taken by the British or Canadian gov

ernment to enable their roads to underbid ours. If

that happens, we shall know how to take care of our

selves, and the more interest they have in the Ameri

can connection, the more they get into our power. No

such action yet appears, or seems likely.

American railroads are as much entitled to protection

against foreign hostility or unfair competition as any

other form of capital or of labor. The railroads of the

United States employ at least 850,000 persons, who in

their turn have dependent upon their labor at least

5,000,000 persons, a thirteenth part of the population

of the United States. The operating expenses of the

railroads of this country were $352,000,000 in 1880.

The figures for 1890 are not yet accessible, but there

must have been an increase in this respect of from

thirty to fifty per cent in the past ten years. Of this

vast sum more than one-half is paid directly for labor,

without reckoning the cost of labor which enters into

the price of equipment, supplies and materials used

during the year.—Senator Geo. F. Hoar, in The Inde

pendent.
-
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Iron Paper.

It will not, perhaps, be remembered, says the Paper

Maker (London), that in the great exhibition of 1851

a specimen of iron paper was exhibited. Immediately

a lively competition ensued among ironmasters as to

the thinness to which cold iron could be rolled. One

ironmaker rolled sheets the average thickness of which

was the Ts'o part of an inch. In other words, 1,800

sheets of this iron, piled one upon the other, would only

measure one inch in thickness. The wonderful fine

ness of this work may be more readily understood

when it is remembered that 1,200 sheets of thinnest

| tissue paper measures a fraction over an inch. These

wonderful iron sheets were perfectly smooth and easy

to write upon, notwithstanding the fact that they

were porous when held up in a strong light.

-*.

IT is claimed the steamer Majestic is the most eco

nomical coal burner of any of the Atlantic “high fli

ers.” She burns 220 tons of coal a day, shows 19,500

horse power, and makes an average of over 20 knots,

or 23 miles, per hour throughout the Atlantic passage.

There are only two other ships that have reached this

speed, namely, the duplicate ship the Teutonic and

the City of Paris. But there are a few other vessels

that come near this speed. -
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THE SYSTEM OF MILITARY Dove coTES IN

EUROPE.*

France.—The history of the aerial postal service and

of the carrier pigeons of the siege of Paris has been

thoroughly written, and is so well known that is use

less to recapitulate it in this place. It will suffice to

say that sixty-four balloons crossed the Prussian lines

during the war of 1870–1871, carrying with them 360

pigeons, 302 of which were afterward sent back to Paris,

during a terrible winter, without previous training,

and from localities often situated at a distance of over

120 miles. Despite the shooting at then by the enelny,

98 returned to their cotes, 75 of them carrying Inicro

scopic dispatches. They thus introduced into the

capital 150,000 official dispatches and a million private

ones reduced by photo-micrographic processes. The

whole, printed in ordinary characters, would have

formed a library of 500 volumes. One of these carriers,

which reached Paris on the 21st of January, 1871, a few

days previous to the armistice, carried alone nearly

40,000 dispatches.

The pigeon that brought the news of the victory of

Couliniers started from La Loupe at ten o'clock in the

morning on the tenth of November, and reached Paris

a few minutes before noon. The account of the Ville

juif affair was brought from Paris to Tourcoing (Nord)

by a white pigeon belonging to Mr. Descalupes. This

pigeon is now preserved in a stuffed state in the muse

um of the city. The carrier pigeon service was not

prolonged beyond the 1st of February, and our winged

brothers of arins were sold at a low price at auction

by the government, which, once more, showed itself

ungrateful to its servants as soon as it no longer had

need of their services. After the commune, Mr. La

Perre de Roo submitted to the president of the repub

lic a project for the organization of military dovecotes

for connecting the French strongholds with each other.

Mr. Thiers treated the project as chimerical, so the ex

ecution of it was delayed up to the time at which we

saw it applied in foreign countries.

In 1877, the government accepted a gift of 420

pigeons from Mr. De Roo, and had the Administration

of Post Offices construct in the Garden of Acclimati

zation a model pigeon house, which was finished in

1878, and was capable of accolnmodating 200 pairs.

At present, the majority of our fortresses contain

dove cotes, which are perfectly organized and under

the direction of the engineer corps of the army.

The map in Fig.1 gives the approximate system such

as it results from documents consulted in foreign mili

tary reviews.

According to Lieutenant Gigot, an officer of the

Belgian army, who has written a very good book en

titled Science Colombophile, a rational organization

of the French system requires a central station at Paris

and three secondary centers at Langres, Lyons and

Tours, the latter being established in view of a new

invasion.

As the distance of Paris from the frontier of the

north is but 143 miles at the most, the city would have

no need of any intermediate station in order to com

municate with the various places of the said frontier.

Langres would serve as a relay between Paris and the

frontier of the northeast. For the places of the south

east it would require at least two relays, Lyons and

Langres, or Dijon.

. As Paris has ten directions to serve, it should there.

fore possess ten different dove cotes of 720 birds each,

and this would give a total of 7,200 pigeons. Accord

ing to the same principle, Langres, which has five di

rections to provide for, should have 3,600 pigeons.

Continuing this calculation, we find that it would

require 25,000 pigeons for the dove cotes as a whole

appropriated to the frontiers of the north, northeast,

east, and southeast, without taking into account our

frontiers of the ocean and the Pyrenees.

A law of the 3d of July, 1877, supplemented by a

decree of the 15th of November, organized the appli

cation of carrier pigeons in France.

One of the last enumerations shows that there

exist in Paris 11,000 pigeons, 5,000 of which are train

ed, and in the suburbs 7,000, of which 3,000 are

trained. At Roubaix, a city of 100,000 inhabitants,

there are 15,000 pigeons. Watrelos, a small neigh

boring city of 10,000 inhabitants, has no less than

3,000 carrier pigeons belonging to three societies,

the oldest of which, that of Saint-Esprit, was founded

in 1869.

In entire France, there are about 100,000 trained

pigeons, and forty-seven departments having pigeon

fancying societies.

Germany.—After the war of 1870, Prussia, which had

observed the services rendered by pigeons during the

siege of Paris, was the first power to organize military

dovecotes.

In the autumn of 1871, the Minister of War com

missioned Mr. Leutzen, a very competent amateur of

Cologne, to study the most favorable processes for the

recruitment, rearing and training of carrier pigeons,

as well as for the organization of a system of stations

upon the western frontier.

*Continued from Scientific American of July 11, p. 23.

In 1872, Mr. Bismarck having received a number of

magnificent Belgian pigeons as a present, a rearing

station was established at the Zoological Garden of

Berlin, under the direction of Dr. Bodinas.

In 1874, inilitary dove cotes were installed at Cologne,

Metz, Strassburg and Berlin. Since that time there

have been organized, or at least projected, about

fifteen new stations upon the frontier of France, upon

the Inaritime coasts of the north, or upon the Russian

frontier.

Berlin remains the principal rearing station, with

two pigeon houses of 500 pigeons each; but it is at

Cologne that is centralized the general administration

of military dove cotes under Mr. Leutzen's direction.
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Fig. 1.—THEORETIC MAP OF THE FRENCH SYSTEM

OF MILITARY DOVE COTES.

The other stations are directly dependent upon the

commandant of the place, under the control of the

inspector of military telegraphy. The Wilhelmshaven

dove cote, by way of exception, depends upon the

Adiniralty. In each dove cote there is a subofficer of

the engineer corps and an experienced civil pigeon

fancier, on a monthly salary of ninety marks, assisted

by two orderlies. In time of war, this personnel has to

be doubled and commanded by an officer.

The amount appropriated to the military dovecotes,

which in 1875 was about 13,000 francs, rose in 1888 to

more than 60,000 francs.

As a rule, each dove cote should be provided with

1,000 pigeons, but this number does not appear to have

been yet reached except at Thorn, Metz and Strass

burg.

Germany has not confined herself to the organization

of military dove cotes, but, like other nations, has

endeavored to aid and direct pigeon fancying, so as to

be able, when necessary, to find ready prepared re

sources in the civil dove cotes. The generals make it

their duty to be present, as far as possible, at the races

of private societies, and the Emperor awards gold

medals for flights of inore than 120 miles.

On the 13th of January, 1881, nineteen of these

societies, at the head of which must be placed the

Columbia, of Cologne, combined into a federation. At

the end of the year the association already included

sixty-six societies. On the 1st of December, 1888, it in

cluded seventy-eight, with 52,240 carrier pigeons ready

for unobilization.

Fig. 2.—BASKET FOR CARRYING PIGEONS.

The first two articles of the statutes of the Federa

tion are as follows:

“I. The object of the Federation is to unite in one

organization all societies of pigeon fanciers in order to

improve the service of carrier pigeons, which, in case

of war, the country must put to profit.

“II. The Federation therefore proposes: (a) To aid

the activity of pigeon fancying societies and to direct

the voyages of the societies according to a determined

plan; (b) to form itinerant societies and on this occa

sion to organize expositions and auction sales of

pigeons; (c) to maintain relations with the Prussian

Minister of War; (d) to obtain diminutions and favors

for transportation; (e) to make efforts for the extermi

nation of vultures; (f) to obtain a legal protection for

pigeons; and (g) to publish a special periodical for the

instruction of fanciers.”

Italy.—The firs' military dove cote in Italy was in

stalled in 1876, at Ancona, by the twelfth regiment of

artillery. In 1879, a second station was established at

Bologna. At present there are in the kingdom, besides

the central post at Rome, soue fifteen dove cotes, the

principal ones of which are established at Naples,

Gaeta, Alexandria, Bologna, Ancona and Placenza.

There are at least two on the French frontier at Fen

estrella and Exilles, and two others in Sardinia, at

Cagliari and Maddalena. The complete system includes

twenty-three ; moreover, there are two in operation at

Massoua and Assab.

The cost of each cote amounts to about 1,000 francs.

The pigeons are registered and taken care of by a

pigeon breeder (a subofficer) assisted by a soldier.

The head of the service is Commandant of Engineers

Malagoli, one of the most distinguished of pigeon

fanciers.

We represent in Fig. 2 one of the baskets used in

France for carrying the birds to where they are to be

set free.—La Nature.

Health Experiments with Explosives.

Complaints having been made by those engaged in

coal mines where modern “high explosives” were used

for blasting, that the fumes produced by the explosion

of these bodies were deleterious, a committee was ap

pointed in September, 1889, by the Durhaun Coal Own

erc Association, consisting of representatives of both

masters and men, with two of H. M. Inspectors of

Mines, to consider the question, and report whether

the fumes produced by the colubustion of tonite and

roburite were injurious to health. Power was given

to the committee to call in professional advisers, and

careful experiments were made.

The general conclusions arrived at by the experts

were that (1) the fumes produced by tonite and robur

ite are not more dangerous than those from gunpow

der; (2) nitrobenzene is apparently not produced by

the combustion of roburite ; (3) the carbon monoxide

produced is present only in traces; (4) an interval of

five minutes should be allowed to elapse before the

hewers re-enter the scene of firing; and (5) that, as a

portion of the gases in the fumes come from the fuse,

the charges should be fired by electricity.

A more modern explosive than roburite, and one

which is similar in nature, is the new “ammonite.”

The main work of the committee was over before the

introduction of this new body; otherwise, in view of

the probable general use of ammonite for blasting, it

would have been interesting to have examined the

fumes produced by its connbustion. Ammonite con

tains 81°5 parts.of ammonium nitrate and 85 parts of

mononitro-naphthalene. It is of equal projectile force

to roburite, and superior to tonite in this respect. It

cannot be exploded by concussion, and burns quietly

on an ordinary fire. Its properties are not affected by

freezing. It requires rather a large proportion of de

tonator to produce explosion.

The Caravel Santa Maria.

Among the exhibition attractions is to be a facsimile

of the caravel Santa Maria, in which Columbus sailed.

It is proposed to have this caravel as nearly exact

as possible. It will be manned by Spanish sailors

in the costume of the time of Columbus, and it will

be rigged with the same sort of rigging that he

used. There will be on board copies of the same charts

that he had, facsimiles of the salne nautical instru

Inents. The crew will be of the same number, and it

has been suggested that to carry out the truth of

history there should be in the crew an Englishman

and an Irishman, for according to Navarrete, the

eminent Spanish historian, William Harris, an Eng

lisman, and Arthur Lake, an Irishman, were men

bers of Colulubus' crew.

There will also be a notary on board wearing the

ancient costume, and representatives of all other

functionaries who accounpanied Columbus.

It is proposed to have this vessel make its first

appearance at the grand naval review which is to

take place in the harbor of New York, where the

little ship will be saluted by the Inonstrous cruisers

of modern invention, representing all the navies of

the world. At the close of the naval review it is pro

posed to have this vessel transferred, with ceremony,

by the representative of the government of Spain, to

the President of the United States, and then have it

towed through the lakes and Welland Canal to Chica

go, where it will be one of the most interesting features

of the exposition.

~

THE Duluth Herald notes the unloading of 3,000tons

of coal from the steamer Gilcher at the Pioneer Fuel

Company's docks in that city. It states further that

this is the largest cargo of coal ever brought to the

head of Lake Superior, the average being from 1,500

to 2,000 tons, and the maximum heretofore about

2,250.
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IMPROVEMENT OF POTOMAC FLATS, WASHINGTON.

The improvement of the river front of the city of

Washington, D.C., popularly known as the Potomac

Flats Improvement, was intended to accomplish two

objects: First, to improve navigation, for which annu

ally the government has for years been expending a

large sum of money; and second, to fill up a large area

of marsh land, which was overgrown with a dense

growth of grass. The marshes were what are known as

the Flats. There were many acres of these marshes

bordering on the river bank, which were exposed at

low and covered at high tide. One of the largest sew

ers of the city discharged its contents on these flats,

and being exposed daily to the rays of the sun, when

the tide was low, rendered a large section of the city

almost uninhabitable. The Executive Mansion itself

was only about 2,500 feet from the flats, which became

such a public nuisance that what had been one of the

most desirable sections of the city became the most

undesirable for residence.

In 1881 the Senate appointed a committee to investi

gate the case. The direct result of this investigation

was an appropriation by Congress of $400,000 to begin

the work of improvement. Since then successive ap

propriations have been made at intervals of two years,

and the almount expended up to the present time has

been $1,624,798. The estimated cost of the entire work

was $2,716,365, and notwithstanding the unbusinesslike

Inethods of Congress in appropriating insufficient

sums to prosecute the work vigorously, and the dain

age it has consequently sustained from freshets, the

work has been brought to that advanced state that it

could yet be completed within the estimates. Consid

ering the magnitude of the work, and the fact that

the estimates were regarded as low, this is justly re

garded as a satisfactory exhibit.

The total area of land reclaimed is in round numbers

621 acres. The imaterial with which the fill was made

was taken from the river channels, and thus accom

plished the double purpose of improving the naviga

tion and reclamation of the flats.

The question of the disposal of dredgings taken

from rivers to improve navigation is becoming a

serious one. The old dumping grounds are rapidly

becoming filled up, and even when others are found at

a long distance from the place to be improved, there

is great danger of the material being swept back into

some other channel, and thus create a new obstruc

tion where none before existed. In many places satis

factory dumping grounds cannot be found at all ; in

others the vested rights of adjacent owners of land

forbid it.

The work of taking the material from the bed of the

river was done in different ways. At first the chan

nels were dredged in the ordinary way, with clam

shell and dipper dredges, the Inaterial being loaded

into Scows and then conveyed to a basin located at a

out well, but sandy or gravelly stuff did not. The ma

terial had to be lifted through a considerable vertical

height no less than three times—a wasteful expendi

ture of energy.

Another Inethod was to dredge the material from

the river by Ineans of a centrifugal pump, and force it

ashore through pipes carried on scows or pontoons.

This work we show at the top of our front page, the

material being delivered under pressure to a consider

able distance. The boat shown in the illustration is

110 feet long; beam of boat, 50 feet. The rotary centri

fugal pump is 8 feet in diameter, and 21 inches dis

charge. Two engines are required to run the pump,

each 22 inch cylinder and 24 inch stroke, making

-- - -*"e"

|

---->

V6A//aal JecT/0/v

ow co:

Gars asaworso.

RESERVOIR OUTLET–VERTICAL SECTION.

150 revolutions per minute; steam 90 pounds to the

inch. Two locomotive boilers, each 60 inch diame

ter, 25 feet long. Two engines to run the plows, each

10X20, running 120 revolutions per minute, discharg

ing through 4,200 feet in length of 20 inch discharge

pipe.

This pump has a capacity of 10 cubic yards per

minute in stiff blue clay and a greater capacity in

other material. Three of these hydraulic dredges were

put on the work at various times. The material

dredged in this way when deposited on the flats spread

itself out in low conical heaps and gave good grades.

When the material was very soft it spread out quite

flat. This method of dredging proved economical and

advantageous, but it was necessary to prepare the

place of deposit by constructing embankments around

convenient point, from which it was again taken up

and loaded on railroad cars, which conveyed it to the

place of deposit on the flats. The tracks in this case

were carried on trestle work, made by driving piles in

the flats on the area to be filled, and capping them

with heavy timbers. The tracks were raised to a suffi

cient height to cause the material, when dropped from

the cars, to fall with such force that it spread out lat

erally to a distance of several hundred feet, and when

it did not spread itself, a pump was used to level it

down. This method of deposit had several disadvan

tages. It was expensive. The amount of material

A/0.n S.E.C7/dAy -r ----- Lo// 7-/D*

that could be dropped at any particular point de

pended altogether on its character, Soft mud spread
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RESERVOIR OUTLET—HORIZONTAL SECTION.

it. As these embankinents became in fact a part of

the fill and were cheaply constructed, the hydraulic

method of dredging was very satisfactory. The cen

trifugal pump dredge was known as the McNee

dredge, and has been used on other important work,

giving good satisfaction. As it deepens the channel

and deposits the material at any distance required up

to one mile at one operation, it is by far the cheapest

method that has been employed. Many of these

dredges are now in use in different sections of the

country. They are owned and operated by the Hy

draulic Dredging and Improvement Company, of

Philadelphia, Pa.

Another method was introduced at a later stage of

we

the work, and consisted in dredging the luaterial into

scows and conveying it to a pump operated on the

pulsometer principle. This pulmp was located near

the margin of the flats, and set in a hole in the bed of

the river. The dredged material was dumped into this

hole, from which it was sucked up by the pump and

forced into a chute which carried it out to the place of

deposit. The Inode of operating the pump was to fill

a large cylindrical tank with steam, the pressure from

which drove out any unaterial in the tank, and raised

it to the top of the chute into which it discharged.

By ineans of a shower bath the steam was then con

densed, which closed a valve in the discharge pipe and

opened one in the suction. The latter being buried

in the dredgings which were deposited over the end of

it, and a vacuum being produced by the condensation

of the steam in the tank, an inrush of Inud or mud and

water took place, soon filling the tank. It was then

forced out as before. This Inethod of dredging neces

sitated the construction of long chutes, and as the

material had to run down by gravity, the end into

which the pump discharged had to be high.

The filling of the flats converted the old Washington

Channel into an arun of the river, closed at the upper

end, into which some sewage would necessarily go. To

purify this, a tidal reservoir of about 110 acres was

constructed just above Long Bridge, from which about

250,000,000 gallons of water would be discharged daily

into the head of the Washington Channel. The water

is taken into the reservoir from the Virginia Channel

on the flood tide and discharged into the Washington

Channel on the ebb. To control this operation it was

necessary to construct, near Long Bridge, the reser

voir outlet, which is provided with gates that work

automatically, closing on the flood and opening on the

ebb tide. A set of inlet gates, to work on the same

principle, may also be needed.

The reservoir outlet is a masonry structure, consisting

of a breast wall perforated by six arched openings,

with two wing walls on the upstream and two on the

downstream side. Each opening is 10 feet wide and

13 feet to the crown of the arch, the bottom being 6

feet below mean low tide. The discharge area is there

fore 360 square feet at low tide and 540 square feet at

ordinary high tide. The gates, when closed, rest

against miters at the botton and top, and when open

set back into a recess in the side walls. They are built

of wood, and pivoted at the heel, so as to Inake the fric

tion the least possible. No mechanisin is needed to

start the gates closing from their positions in the re

cess of the masonry ; the action of the water does this

automatically as soon as the tide begins to run up

strealm.

Considerable difficulty was experienced in securing

a foundation for this structure. The bed of the river

here consists of very soft Inud to a depth of fifty to

sixty feet, then layers of sand of varying thickness are

|
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encountered, with layers of mud between. At a depth

of seventy-two to seventy-five feet a compact layer of

gravel is found. As any unequal settlement would

disarrange the gates, it was deemed necessary to drive

piles to the latter depth. These were capped by two

sets of grillage timbers, and the spaces between them,

and for two feet below the heads of the piles, were

filled in with concrete.

The total amount of material thus far dredged and

deposited on the flats is in round numbers about 8,642,

000 cubic yards. The price paid for dredging, exclusive

of embankments, has varied from 12:37 cents to 21.2

cents per cubic yard, but besides the dredging there

has been a large amount of stone used as a footing for

 

 

 
 

 

 

 

 

 



SEPTEMBER 19, 1891.] 181$rientific American.

the embankinents, and foundations for protecting

walls. The total cost of the entire work thus far, in

cluding everything, has been $1,624,798. The value of

the land reclaimed, in its present condition, is estimat

ed at not less than about $3,000,000, so that viewed as a

commercial enterprise, it has been a profitable under

taking for the government.

One of the views shows the condition of the flats at

low tide, as given by a photograph taken from the top

of the unfinished Washington monument in October,

1883, when the monument had reached a height of 384

feet. Another view represents the improvement as it

appears to-day, and was taken from the top of the

present Washington monument. The diagram, drawn

to a scale, gives the relative size and positions of differ

ent parts of the work, all of which has been done un

der the direction of Col. Peter C. Hains, U. S. A., in

charge of various public works in the immediate vicin

ity of Washington, and to whom we are indebted for

the details given.

From the Capitol to the Virginia Channel is now one

large park, marred only by the unsightly tracks of the

Baltimore and Potomac Railroad. Embraced in this

area are the Botanical Gardens, Medical Museum,

Smithsonian, Agricultural Department, Bureau of En

graving and Printing, and the Washington monument.

This park is a favorite drive for the thousands of visi

tors to the capital, and the grounds of the White

House border it on the northwest.

---

~~~

Something Queer in the Numbers.

Mr. John W. Kirk, the white-haired veteran who

was with Morse when the first working telegraph line

was stretched, and who stood beside the great inventor

when the first message was transmitted from Annapo

lis Junction to Washington, has made, during his life,

a great many interesting calculations in numbers. The

two most remarkable numbers in the world are 3

and 7.

“The numeral 7,” says Mr. Kirk, “the Arabians got

from India, and all following have taken it from the

Arabians. It is conspicuous in Biblical lore, being

inentioned over 300 times in the Scriptures, either alone

or coinpounded with other words. It seems a favorite

numeral with the divine mind, outside as well as in

side the Bible, as nature demonstrates in many ways,

and all the other numbers bow to it. There is also

another divine favorite, the number 3—the Trinity.

This is brought out by a combination of figures that

is somewhat remarkable. It is the six figures 142,857.

“Multiply this by 2, the answer is 285,714.

“Multiply this by 3, the answer is 428,571.

“Multiply this by 4, the answer is 571,428.

“Multiply this by 5, the answer is 714,285.

“Multiply this by 6, the answer is 857,142.

“Each answer contains the same figures as the origi

nal sum and no others, and that three of the figures of

the sum remain together in each answer, thus showing

that figures preserve the Trinity.

“Thus 285 appears in the first and second numbers,

571 in the second and third, 428 in the third and fourth,

and 142 in the fourth and fifth.

“It is also interesting to note that, taking out of any

two of these sums the group of three common to both,

the other three, read in the usual order from left to

right, will also be in the same order in both sums.

“Take the first and second sums, for example. The

group 285 is common to both. Having read 285 out of

the second sum, read right along and bring in the first

figure of the thousands last. It will read 714. All the

others will read in the same way.

“Again, note that the two groups of three in the

first surn are the same as the two groups of threes in

the fourth, reversed in order, and that the same thing

is true of the second and third. The last multiplica

tion has its groups of threes the same as those of the

original number, reversed again.

“Examine these results again, and you will see that

in these calculations all the numerals have appeared

save the 9. Now multiply the original sum by the

mighty 7—the divine favorite of the Bible and of crea

tion—and behold the answer l The last of the nume

rals, and that one only in groups of three-again the

Trinity I

~

142,857

7

999,999

“No other combination of numbers will produce the

same results. Does not this show the imperial multi

potent numeral 7 and its divinity ?”—N. Y. Sun.

A DOUBLY tin-lined and herinetically sealed box con

taining rubber coats has been in the Atlantic Bonded

Warehouse, San Francisco, Cal., for some time. Re

cently it was found to be quite hot, and day after day

the heat became more intense until it was decided to

investigate. Finally a permit was got from the col

lector to open the box. It was taken from the build

ing and opened with an ax. As soon as the fresh air

struck the contents, flames leaped into the air for sev

eral feet and a cloud of sInoke escaped. The rubber

goods were mackintoshes containing some compound

which caused spontaneous combustion.

(Sorrespondence.

Concerning Steam Vessels.

To the Editor of the Scientific American :

A few weeks past I saw in your paper of the 18th of

April, in our Howrah Institute, that you had made

inquiries into the reason why your Alnerican cruisers

fell short of keeping up the speed which they made on

the four hours' trial. There can only be one answer;

That the boiler power was not in the vessel. The

engines can be made all sizes, but the boiler power

must not be a shain, or failure is the result.

In the same paper you state a vessel is being con

structed of the cruiser class, 7,400 tons displaceument,

and to have three screws, and the speed for four hours

to be 22 knots and the indicated horse power 23,000.

For a vessel of this displacement to steam 22 knots the

engines would require to indicate 26,000 horse power,

and the vessel would require to be of the following

dimensions: Length, 450 ft.; breadth, 56 ft.; depth of

hold, 36 ft.; mean draught, 22 ft. 6 in.; coefficient of

fineness block, 0.45; midship section, 0.7854; angle of

entrance, 10°.

Boilers twenty-two in number; diameter, 13 ft. X

18 ft.; four furnaces to each (double-ended boilers),

having combustion chambers 4 ft. X 4 ft. common to

both furnaces. Boilers to work under forced draught.

Tubes 7 ft. long by 3% in. diameter. Total heating

surface, one boiler, 3,500 sq. ft. Furnaces 3 ft. 6 in.

dialueter by 7 ft. long. Total grate surface, one boiler,

84 sq. ft. Total steam space in one boiler, 600 cu. ft.

Working pressure, 180 lb.

Engines—three sets of triple expansion; sizes accord

ing to the number of revolutions to get up the indi

cated horse power, say for engine having 5 ft. stroke

and to indicate 8,500 at 100 revolutions.

Inches.

100 rev. per minute, working pressure 180 lb., cylinders 40 60 100

120 * * * * ** 36 56 95

130 * - Úl. 4- - 35 55 92

140 - 6- * * ** 34 53 88

150 64 4- t- ** * 34 50 86

160 * - * * |- 33 48 83

Each set of these engines will indicate 8,500 H. P. on

a consumption of 1.5 lb. of coal. Calculations made

from a 110 in. cylinder, cutting off steam at #7 of stroke.

Revolutions 130, working pressure 180 lb. steam.

Consumption of coal per H. P., 1.5 lb. per hour.

Diameter of screw shaft, 22 inches.

Diameter of propeller 16 ft., pitch 20 ft., for 160 revo

lutions.

Diameter of propeller 18 ft., pitch 28 ft., for 100 revo

lutions.

Angle of blade at tip 26°, at boss 4 ft. 6 in. diameter,

angle 63° for propeller 18 ft. diameter, pitch 28, wing

engines. Propeller for center engine 20 ft. diameter,

pitch 30 ft., angle at tip 25° 30', 5 ft. boss, angle at 62°.

The first set of cylinders, viz., 40 in., 60 in., 100 in.,

with propeller 18 ft. diameter, 28 ft. pitch, 100 revolu

tions, should be fitted in the wings of vessel ; and

engines having cylinders 45 in., 70 in., 106 in., with 6 ft.

stroke, 100 revolutions, propeller 20 ft., pitch 30 ft.,

angle at tip 25° 30', diameter of shaft 24 in., should be

fitted to center of vessel.

The cost of a vessel of this class in England would,

if built by Laird Brothers, Birkenhead, be about

$2,750,000. W. WooDs, Engineer Apprentice,

Ahlmuty & Co., Howrah Foundry, Calcutta.

Calcutta, August, 1891.

Underground Wires in Ch'ma.

“A superstitious reverence for the dead accom

plished years ago in China something that regard for

the comfort and safety of the living, even when aided

by judicial mandates and radical municipal methods,

has been only partially able to accomplish in this

country,” said a telegraph lineman who was in the em

ploy of the company that established the first telegraph

line in China.

“The telegraph wires are placed underground there,

and if the company had not so disposed of them there

would have been no telegraph lines in China to this

day. Dead ancestors are held in peculiar reverence in

that curious country, and the casting of a shadow

upon the grave of an ancestor is looked upon by the

Chinese as an insult not to be borne, and it is always

resented with impetuous rage. Now there are no cem

eteries or general burying grounds in China, but every

family's ancestors, particularly in the rural districts,

are buried on the family premises. Consequently,

every yard or garden is a receptacle of ancestral re

mains, and as China is thickly populated, the revered

bones of the dead and gone Mongolian progenitors may

be found resting beneath every few rods of earth.

When the telegraph company went to work to put

up the poles on which to hang its wires, the work

men were embarrassed every little while by wrath

ful Chinamen, who would rush angrily upon certain

poles and chop them to the ground, and warn the

workmen with much furious chatter that they would

put them up again at their peril. The cause of this in

terference was unknown to the workinen, who were at

last forced to discontinue the work, and explanation

was demanded by the authorities. Then it was learned

that the poles that were cut down had cast a shadow

some time during the day on the graves of revered an

cestors of Chinamen, and the insult could be wiped out

in no other way but by summarily removing the poles.

It was found that this superstition was too sacred a

one among the Chinese to be overcome by persuasion

or bribery, and at last the telegraph coumpany, as a

Imatter of economy and self-protection, laid their wires

beneath the surface, where they have been ever since.”

Forests.

“Did it ever occur to you to consider what an enor

mously valuable inheritance man has received in the

‘forests primeval' said Professor Fernow, of the De

partinent of Agriculture, in conversation with a

Washington Star writer. “Of all the natural resources

received by nature for our benefit, they are the most

directly useful. In the woods we find ready at hand

and obtainable for Imere harvesting materials applica

ble to all the needs and means to satisfy every immedi

ate want.

“Probably you will be surprised when I tell you that

the annual increase of the forests by natural growth,

representing the interest which we are at liberty to

draw without impairing the principal, exceeds in the

United States alone ten times the value of the gold

and silver output of this country, and is worth more

than three times the product of all our mineral and

coal mines put together. If to the value of our total

mining product be added the value of all the stone

quarries and petroleum resources, and this sum be in

creased by the estimated value of all the steamboats,

sailing vessels, and canal boats plying in American

waters, it will still be less than the value of the annual

forest product of the nation by a suin sufficient to pur

chase at cost of construction all the canals, buy at par

all stocks of the telegraph companies, pay their bonded

debts, and equip all the telephone lines. The annual

product of the woods is worth three times as much as

the wheat crop. It exceeds the gross income of all the

railway and transportation companies, and it would

more than wipe out the entire public debt.

“More than 300,000 people are occupied to-day in

the direct manufacture of forest and sawmill products

alone. Were I to attempt an enumeration of the uses

to which the product of the woods is put, it would be

necessary for me to mention all the phases and em

ployments of human life. Railways annually consume

500,000,000 feet of timber. The same material builds

the houses and yields for two-thirds of the population

the fuel necessary to warm their dwellings with and to

prepare their food. Upon charcoal the iron industry

largely depends. Not only in its natural form does the

substance serve our needs, but our ingenuity has de

vised methods for transforming it into all sorts of use

ful things. Paper is made from it, and even silk, while

it has become possible to prepare from brushwood a

feed for cattle as nutritious as hay. By distillation are

derived from it alcohol and acetic acid, while the barks

yield indispensable tanning material, resin and tar for

pitching vessels, turpentine, sassafras, oil, and cork.

“The decayed vegetation of forests has furnished to

the fields their present fertility, upon which man de

pends for food. In the tree growth of virgin woods

and in the floor of rotted foliage beneath are stored

the accumulations of centuries. Nature does not care

whether this growth is useful to the human race or

not. It is left for us to encourage the growth of such

trees as we find våluable, to the exclusion of others.

Thus an economical use is made of the resources at

hand and a new conception of the forest arises. The

forest primeval becomes woodlands,” while the new

“forest includes only cultivated woods.

“If left without interference by Inan, Nature would

keep the entire earth covered with forests, save only a

few localities. The treelessness of the great central

plains of the United States has been accounted for by

the deficiency of rainfall, and the belief is generally

held that by reason of this lack of moisture trees can

never grow there. Nevertheless the conclusion does

not of necessity follow. There is excellent cause for

believing that these prairies were not always treeless,

and that their nakedness might once more be covered

by the adoption of proper means to that end. The

barrenness occasioned by prairie fires and herds of

tramping buffalo may yet be made fruitful. You Inust

remember that the entire earth is a potential forest.

Wherever there is sufficient depth of any kind of soil

for the roots, if it is not too frigid a climate and man

does not interfere, arborescent growth will ultimately

prevail on account of its perennial character and its

power to shade out lower vegetation. In such locali

ties as the interiors of large continents forest planting

must progress by gradual advances from the borders

of the unproductive territory. Once let woods be

spread over the now arid plains of the West and there

would be rain in plenty there. But success in this

Imatter can only be achieved through co-operation sys

tematically and methodically carried out, commanding

knowledge, means, and power such as a government,

whether of the nation or of States, can alone control.”

-
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THE LAWA PLAINS OF IDAHO,

BY PROF. G. r. whicht, D.D.

The extent of the lava beds covering the surface west

of the Rocky Mountains is almost incomprehensible,

and until the facts were established by repeated obser

vations the reports concerning them were regarded as

incredible. But literally hundreds of thousands of

square miles in British

Columbia and southward

along the Pacific slope and

through the great interior

basin to Mexico are cover

ed with lava of a very re

cent age. Though there

are no existing volcanoes

in the region, abundant

evidence exists that exten

sive volcanic eruptions

have occurred there, not

only since man appeared,

but even within a few

hundred years. But the

Inost of the lava must have

poured out of the earth,

not in craters, but through

extensive fissures, now

buried beneath the abun

dant volcanic material

that has come up through

them.

The lava deposits of

Oregon and Washington

are more extensive than

those of Idaho, but it is

hardly possible that they

can be inore interesting.

The cañon of the Colum

bia River, where it has cut

through the C as c a de

Mountains, between Ore

gon and Washington, is

entirely in basaltic lava of

recent geologic date, and is

from 3,000 to 4,000 feet in

depth. In Idaho the lava

is largely limited to the

Snake River Valley, which -

it has filled up to a definite level between the moun

tains on either side, looking, verily, like a vast lake

which has been suddenly congealed in the midst of a

storin. Not far from 12,000 square miles of this area

consists of gently rolling swells of vast lava deposits,

much of which looks as fresh as the slag which came

out of the furnace but yesterday. Over hundreds of

square miles there is not sufficient soil for any green

thing to exist, and over the larger part of the whole

area, owing both to lack of soil and to lack of moisture,

nothing but stunted sage

bush can grow.

Through this we ary

waste, the Snake River

winds its way, having worn

for much of the distance

one of the most remarka

ble cañons anywhere to be

found in the world. Com

ing down from the Yellow

stone Park and Teton

Mountains, the Snake

River enters these lava

plains near Eagle Rock,

and for about 150 miles

flows not far below the

general level of the coun

try. Through this part of

its course the water of the

river is, to a considerable

extent, available for irriga

tion, and several hundred

thousand acres of land

have been brought under

cultivation by that means;

the chief drawback being

the high altitude (from

4,000 to 5,000 feet above the

sea), which greatly limits

the variety of crops.

Near the 37th meridian

the river enters the famous

cañon which occasioned

such distress to the early

emigrants and explorers.

It was here, not far below

Starr's or Rice's Ferry,

that Astor's party, in 1811,

lost their boats, and enter

ed upon the unknown and almost unexampled perils

that were before them. In a space of fifty miles the

river falls no less than 1,400 feet, while the general level

ef the lava plain falls but 400 feet. The course of the

river for this whole distance is through a narrow gorge,

with precipitous walls of columnar basalt on either

side, and during uuch of the way it is absolutely inac

THE THOUSAND SPRINGS, SNAKE RIVER

The view shows the north wall of Snake River cañon, near Salmon Falls.

cessible. It is quite possible here for men to lie down

upon the brink of the river and die from thirst, with

abundance of water in the bottom of the cañon in

full view.

At Shoshone Falls the great river, after having

flowed for nearly fifty miles in this deepening canon,

until its bed is already 700 feet below the level-topped

A point of chief interest in my investigations last

suinuler was found about ten miles above salinon Falls.

Here the lava appears only upon the north side of the

river, abutting upon the narrow valley in a precipice

380 feet in height. Out of the face of this precipice,

through channels worn between lava beds of successive

periods, there bursts a Inost remarkable series of

springs. The line of their

exit is 200 feet above the

Height of wall, 380 ft.

out from the precipice 180 ft. below the top.

lava on either side, makes another plunge of more than

200 feet, forming one of the Inost impressive cataracts

in the world. Below the falls for many miles the river

flows through a caiion 1,000 feet in depth and not much

more than that in width, with walls so abrupt that at

alinost any point a stone can be thrown from the edge

of the precipice into the flowing water.

Up to this point great schools of salmon from the

Columbia River are able to press their way, and where

the river is accessible it has been a famous gathering

SHOSHONE FALLS AND CANON OF SNAKE RIVER,

Walls of cañon of basalt, 1,000 ft. high. Falls, 230 ft. high.

point for the Indians to lay in their annual store of

fish. Salmon Falls, some thirty or forty miles below

Shoshone Falls, are only from fifteen to twenty feet in

height, and in the proper season of the year a ceaseless

line of salmon may be seen endeavoring, with more or

less success, to jump the falls and attain the more quiet

water above,

The “Thousand Springs” are seen coming

river, and 180 feet below

the top of the precipice.

The supply of water is

enorinous, and is said to be

constant through the year.

Mr. A. D. Foote, an emi

nent hydraulic engineer,

told Ine that, according to

his rough estinate, these

springs furnished, in a

space of three miles, no

less than 4,000 cubic feet of

water per second, and Mr.

F. J. Mills, an equally

competent authority, as

sured me that during the

dry season these springs

nearly doubled the flow of

water in the Snake River

at that point. -

The origin of the se

streams becomes apparent

upon a general study of

the lava beds above. For

300 miles the lava is con

tinuous upon the north

side of the river, and

throughout this distance

the Snake River does not

receive a single superficial

tributary from the north.

But upon going over to the

farther edge of the lava,

where it abuts against the

foot hills of the extensive

Imountains beyond, we find

that numerous rivers of

considerable size come

down from them, and disappear in the lava plain.

Cannas Creek, Beaver Creek, Medicine Lodge Creek,

Birch Creek, Little Lost and Big Lost Rivers are some

of the streams which thus disappear. Doubtless it is

the waters from these streams, after wandering, much

of it, for hundreds of miles in underground passages,

which burst forth in such a remarkable manner from

the face of the cliffs near Salmon Falls.

Hoping to utilize this water for irrigating purposes,

Mr. Mills surveyed the region for the United States

government, but found

that the surface of the

plain accessible below was

higher than the exit of

these springs. When, how

ever, population shall

press more closely upon

the resources of nature in

our country, we may be

sure that all this water will

be made available. To

say nothing of the me

chanical power that might

be used for manufacturing

purposes, a part of the

water may some time be

used to pump the other

part up to the level of the

surrounding plains, and

thus transform a portion

of them from dreary wastes

to fruitful fields.

To those who may have

read in the SCIENTIFIC

AMERICAN for November

9, 1889, Iny account of the

little clay image found

at Nampa, Idaho, beneath

thin lava deposits, at a

depth in all of 320 feet be

low the surface, a single

word concerning the situ

ation there Inay be accept

able. Nampa I found to

be not more than five miles

from the extreme western

edge of the great basaltic

plains of the Snake River

Valley, and the lava,

which is hundreds of feet thick to the east, had there

thinned out to a thickness of 15 feet, and was flowing

over unconsolidated strata of clay and quicksand.

Nothing appears, therefore, in the circumstances to

throw any doubt over the genuineness of the discov

ery, and its date remains to be approximately ascer

tained by studying the erosion of the rivers which has
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taken place in this part of the valley. I have not at

present worked out the problem sufficiently to make

such an estimate, but can only say in general that

while geologically the strata are very recent, they are,

as we reckon human history, very ancient, and closely

correspond in their age to the human relics reported

by Prof. Whitney and others in the gold-bearing

gravels under the lava deposits of Table Mountain, in

Calaveras and Tuoluinne Counties, California. Evi

dently, therefore, the Scripture saying is here again

fulfilled, that “the first shall be last, and the last shall

be first.” For the portion of the continent earliest oc

cupied by man will only now in these late days be

ready to be reoccupied when the great hydraulic

schemes inaugurated for irrigating this region shall

have been carried out and made realities.

-à-a

THE WASHINGTON BRIDGE.

This beautiful structure, completed in December,

1888, at a cost of $2,851,684, and accepted from the con

tractors in March, 1889, appears to be still under the

control of the bridge colnmissioners, not having been

officially turned over to the city, although it has been

for more than two years in public use. It connects

Tenth Avenue at 181st Street, on the west side of the

Harlem River, with Aqueduct Avenue on the east side

of the river, the length of the bridge and approaches

being 2,375 feet. It has two steel arches, each of 510

feet span, giving a clear height of 133 feet above the

f

The Tennessee River Improvements.

In addition to the many rock reefs and other minor

obstructions, the Tennessee River is divided into two

sections, which were, until recently, entirely isolated

from each other by the chain of reefs and rapids known

as the Muscle Shoals (near Chattanooga). More than

sixty years ago steps were taken to build a canal

around this obstruction, and a canal was finally built,

but it soon became useless from damages caused by

heavy floods, and for want of funds to Inake repairs it

had to be abandoned. Solue eighteen years ago an

appropriation was inade for rebuilding the canal, and

within the past year the work has been so far coin

pleted as to permit the passage of boats, though Inuch

work still remains to be done to give a satisfactory

channel through this obstruction and to complete the

removal of minor obstructions in other parts of the

river.

Without going into details, it may be stated that the

Muscle Shoals improvement consists of 16 tuiles of

canal and 12 Iniles of open channel work. The canal

is from 80 to 120 feet wide and has eleven substantial

locks of cut stone, 300 by 60 feet in the chamber, and

with lifts varying from 5 to 13 feet. The lock walls,

placed end to end, would make a wall 18 feet high, 7

feet thick, and 2 miles long. Over 270,000 cubic yards

of solid rock have been blasted from the bed of the

river and canal trunk, more than a inillion cubic yards

of earth excavated, and half a million cubic yards of

was concerned, utterly wasted. There is something

rotten in the execution of these torpedo gunboats. We

believe that it consists in the nervous dread felt of

the new boilers, and in the expensive expedients which

are fruitlessly tried in the hope of making the old

boilers more effective.—Spectator.

Use of Hyoscine. -

In a paper in the Journal of Mental Science Dr.

Lionel Weatherly has a very strong word to say in

favor of hyoscine in certain conditions. There is little

doubt that his warning against mistaking it for hyo

scyamine is not unnecessary, and it is now high time

that it should be recognized that in these two sub

stances we have to deal with alkaloids of very differ

ent characters, from the point of view at least of the

clinical physician. Dr. Weatherly believes strongly in

the powers of hyoscine as a mental alterative. He

has found it particularly useful in that form of mental

disturbance which renders the patient violent and

abusive, restless and doinineering—a nuisance to

every one who has anything to do with hiln. Under

the administration of repeated small doses of hyoscine

such a patient becomes a changed Inan. Violence

and abusiveness give place to an amiable politeness,

and instead of indulging himself in the free exercise

of an extensive if somewhat shady vocabulary, the

patient subsides into silence. Those are the cases in

which Dr. Weatherly finds the drug most useful, and

THE WASHINGTON BRIDGE OVER

water, and its roadway is 80 feet wide between the

parapets, 50 feet being a carriage-way, while there are

two sidewalks, each 15 feet wide, protected by heavy

balustrades of iron and bronze. The three main piers

are 40 feet thick at the point from which the steel

arches spring, and 98 feet long, and the abutments on

each side are formed of three semicircular masonry

arches, each of 60 feet span. The weight and thrust of

the six steel ribs forming each arch are borne by large

blocks of granite set normal to the thrust, and backed

by granite blocks and concrete. Above this the piers

are cellular, the main piers and abutments being

crowned with a deep bracketed cornice with parapet.

On the western side of the river, where the bluff

rises abruptly from the water, no difficulty was ex

perienced in getting a good rock foundation, but the

central pier was built with the aid of a caisson, and it

was necessary to go 40% feet below mean high water

before a suitable rock foundation was reached. The

foundation of the eastern main pier was carried down

43 feet, and laid on a bed of concrete 6 feet thick.

More than 40,000 cubic yards of dressed granite and

gneiss were used in the bridge, costing $827,000, and

there are 7,550,000 pounds of steel in the arch ribs and

bracing, and nearly 6,000,000 pounds of iron in the

posts, bracings, and floor, besides 1,234,000 pounds of

cast and wrought iron in the cornice and balustrade,

the iron and steel used costing a little over $900,000.
- -

WE are informed that at Spikenard, Jackson County,

Oregon, asbestos, of all grades and in large quantities,

has recently been discovered, and active preparations

for working the various fields are being made. The

mines are near good roads, with plenty of timber and

water power close at hand.

THE HARLEM

embankment built. Two thousand two hundred and

seventy-eight tons of iron were used in the construc

tion of the lock gates and aqueduct, and two and a

half miles of heavy stone dams have been built.-W.

R. King.

Poor Speed of the New British Fleet.

The London Times correspondent's letter from the

fleet recently confirmed entirely our view of the fail

ure of the new fleet to attain the speed for which it

was designed. “Last night's speed,” he writes, under

date of July 31, “was rather more than thirteen knots,

and though at that speed the Hero and Conqueror,

and especially the former, were at times appreciably

astern of station, they would have been perfectly able

to keep station throughout a series of tactical evolu

tions conducted at a speed of twelve to thirteen knots.

On the other hand, it seemed as if the torpedo gun

boats, which are supposed to have a speed on paper

of twenty-one knots with forced draught, could only

maintain the speed of the squadron with considerable

difficulty. The smoke they emitted gave signs of as

siduous stoking, and as night fell, the Sheldrake in

particular frequently exhibited a pendant of murky

flame at her funnel. I noticed this morning that both

her funnels were very much blacked with the heat.”

Yet none the less, instead of attaining the paper speed

assigned to them, these torpedo gunboats could hardly

sustain the far inferior speed of thirteen knots. The

Sharpshooter, for instance, was estimated to attain

twenty-one knots, and its machinery, planned for the

purpose, cost more than double that of the machinery

of the Redpole, a slow boat. Yet it hardly at all ex

ceeded the speed of the Redpole, so that all the enor

mous extra cost of its machinery was, as far as speed

-
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RIVER, AT 181st STREET, NEW YORK CITY.

in which he believes it acts as a true mental alterative.

It is also, he says, a useful drug in deliriuin tremens,

and in other diseases in which tremor is a marked

symptom, such as disseminated sclerosis, and it has

the great advantage of being in most circumstances

quite safe. It is not without reason that Dr.

Weatherly enters a word of warning against its indis

criminate use as a sudden and powerful hypnotic ; yet

there would appear to be no doubt that it finds its

greatest, and probably its most useful, application in

the treatment of maniacal violence and noisiness, and

that, at least in ordinary hospital work, it is a drug

for emergencies.—Lancet.

----

Stimulation of Muscle by Light.

To the usual well known ways of stimulating Inuscles

to contraction, viz., electrical, therinal, mechanical,

and chemical, M. D'Arsonval has, says Nature, recently

added that by Ineans of light. He could not, indeed,

get any contraction in a fresh frog Inuscle, when he

suddenly threw bright light on it in a dark chamber;

but having first in darkness stimulated a muscle with

induction currents too weak to give a visible effect,

and then suddenly illuminated the muscle with an

arc light, the muscle showed slight tremulation. Not

thinking this conclusive, however, M. D'Arsonval at

tached a muscle to the middle of a piece of skin

stretched on a funnel, and connected the tube of the

funnel by means of a piece of India rubber tube with

the ear. The muscle being now subjected to intense

intermittent light, he heard a tone corresponding to

the period of illumination, and this ceased when the

muscle was killed with heat. Arc light was used,

which was concentrated by a lens and passed through

an alum solution to stop the heat rays.
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The International Congress of Geologists.

BY H. C. Howry.

Fifteen years ago, at a meeting of the American As

sociation for the Advancement of Science, the idea

was suggested by Dr. T. Sterry Hunt of a triennial

gathering of representative geologists of all nations.

The idea met with favor, and conventions of this kind

have been already held at Paris, Boulogne, Berlin and

London. The fifth meeting of the geological congress

has just been held in Washington, D. C., from Aug.

26 to September 1, followed by interesting excursions

to the Rocky Mountains and elsewhere, thus enabling

the scientists to prolong their friendly intercourse and

also to study together inany of the most important

features of American geology. The business proceed

ings were regulated by a council; but the greatest

freedom of discussion was allowed in the public meet

ings. Each inember wore a bronze medal, struck by

the mint, bearing on one side a map of North America,

and on the other the inscription over crossed hammers,

“Mente et malleo.” The brainy and brawny looks of

these toilers amid the rocks proved that their thought

ful labors had found a certain reward.

Addresses of welcome were inade by Prof. Joseph

Le Conte, acting president, in the absence of Prof.

Newberry, by Hon. G. G. Hubbard, Major Powell and

Secretary Noble. Responses were made by Prof. T.

McKinney Hughes, of Cambridge, England, and Prof.

Albert Gaudry, of Paris. Evening receptions were

tendered by the Geological Society of America, Prof.

Emmons, Mr. Thomas Wilson, Major Powell, and by

the Legation of Korea in honor of “His Chosun Ma

jesty's Birthday.”

The official language of the congress has heretofore

been French, but on this occasion all discussions were

as far as practicable in English, with the privilege of

using any tongue spoken by any of the fifteen

nationalities represented, provided that what was said

was interpreted into plain English. The special sub

jects having been announced months ago, the meln

bers had come prepared to speak; and yet as no for

Inal “papers” were presented, the discussions had an

off-hand style that made them peculiarly attractive,

even though often carried on in polyglot. After having

sufficiently examined the maps, photographs, minerals

and fossils on exhibition in the various rooms of the

Columbian University, the congress repaired to the

main lecture hall and began their work in good

earnest.

The topic first discussed, and to which an entire day

was devoted, was the “Genetic Classification of the

Pleistocene Deposits.” It is well known that the

glacial drift is spread over the whole breadth of

our continent and as far south as the Ohio River, con

sisting of sand, gravel and bowlders, either in view or

underlying the soil; while naked ledges of rocks in

this vast region are often marked by furrows and

striae. The accepted theory is that all this was caused

by one or more immense glaciers, and the period is

known as Post-tertiary, Quaternary, or Pleistocene—

the last name being preferred by the Congress.

Prof. Chamberlain, in opening the discussion, ad

mitted that our ultimate goal must be chronological

classification, but asserted that nothing stood Inore in

the way of the progress of Alnerican geologists than

their presumptive haste to fix time limits for which

we have not yet sufficient data. There Inay,have been

one, two, three, or four distinct glacial periods. We

do not know. Meanwhile our primary work is that of

genetic classification. He laid an elaborate scheme

of this kind before the Congress, illustrating it by a

large map of North America, on which the known

area of the Ice Age was painted white, extending from

the Arctic zone down to the latitude of 38° or 40°, with

the exception of a region in Wisconsin which had some

how escaped from the general invasion. His scheme

recognized six general classes with Inany subdivisions,

but including only such formations as are directly or

indirectly due to glacial action. Dr. Wahnschaffe,

from the University of Berlin, strongly advocated a

chronological classification, in which he was supported

by Baron De Geer, of Sweden, and Prof. Gaudry, of

Paris, who maintained that in Europe there were two

distinct horizons distinguished by different fau

nas. Professors Credner, of Leipsic ; Diener, of Vien

na; Holst, of Sweden; and Hughes, of England, con

tended that the organic remains, the moraines and

pitted plains, the kames and osars, merely indicated

the advance and retreat of one continuous ice sheet.

Prof. Shaler remarked that there might be an inter

weaving of glacial deposits with organic deposits oc

curring near the ice sheet. Prof. Gilbert,’of the United

States Survey, observed that in Alaska there are ex

isting glaciers covered with forests in which bears and

other animals live. Another speaker called attention

to the fact that in the Austrian Alps, moraines no

more than twenty years old are covered with pasture,

and that in the Caucasus the rhododendron grows to

the very edge of the ice. Prof. Cope had found in the

“Equus beds” a tropical interglacial fauna succeeded

by a boreal fauna. Dr. Christie and Dr. Cadell de

scribed glacial phenomena observed in Scotland. Prof.

Pavlow, of Moscow, spoke for Russia, but was of the

*
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opinion that we needed a more clear definition of

Pleistocene before a satisfactory classification could be

secured. Mr. W. J. McGee, of United States Geologi

cal Survey, proposed a scheme that was favorably re

ceived, which, while genetic, like Chamberlain's, was

broader, including aqueous, eolic, and volcanic con

temporaneous phenomena as well as those that were

glacial or aqueo-glacial.

Two days were next devoted to discussing the “Cor

relation of Geological Formations.” Prof. Gilbert had

the honor of opening and closing the discussion. His

proposed scheme included six physical and four biotic

methods of correlation. Physical : 1. Visible continu

ity. 2. Lithologic similarity. 3. Similarity of litho

logical sequence. 4. Breaks, or unconformities. 5.

Simultaneous relations to physical events. 6. Compa

rison of changes due to continuous geologic processes.

Biotic : 7. Matching by species. 8. Matching by gen

era and families. 9. Divergence fron status of fixed

dates. 10. Relation to climatic episodes. Biotic Ineth

ods are limited by the facts of geographic distribution;

and correlations at short range are better than those

at long range. The great body of correlation is based

on similarity of sequence. Examples of (4) are found

in our Triassic areas; of (5) in formations in Utah re

lated to certain lake beds, also in alluvial, littoral and

subaqueous deposits. In biotic methods insects were

the most useless and marine mollusks the most

valuable. Fucoids have too wide a range in time and

the vertebrates too narrow a range in space. This

brought Prof. O. C. Marsh to his feet in defense of the

vertebrates, which he had found the surest guides for

correlation, especially in the Mesozoic and Tertiary of

the Rocky Mountain region, where invertebrates are

either wanting or lacustrine. He had named a se

quence of horizons after the most characteristic verte

brate genus in each, which is confined to it exclusively.

He gave an outline of such classification brought down

to date. His description of the bones of great beasts

found amid the bad lands of Dakota and the parks of

Colorado was heard with much interest by all. Prof.

K. Von Zittel regarded plants as relatively unimport

ant; while Prof. Walcott explained their value, es

pecially amid the coal measures. Baron De Geer

insisted on the importance of a numerical coln parison

between different species. Prof. Hughes declared that

all kinds of evidence are useful, whether positive, nega

tive or circumstantial. We must have a system so

varied that if ordinary criteria fail, others can be

employed. Major Powell spoke of the necessity of

specialization, and said that in his surveys he had

gained excellent results by a union of physical and

biotic methods. Mr. W. J. McGee advocated physical

methods altogether. After the episodes of continental

growth are mapped, and their fossils studied, a geo

graphical distribution of organisms may follow that

shall place paleontology on a new and higher plane.

Prof. Lester F. Ward held that the great types of vege

tation mark geologic epochs. Even a small fragment

of a carboniferous plant is decisive as to the age of the

rock in which it occurs. But more ample material is

needed in order to fix the relative age of deposits in the

same geologic series. Geologists have expected too

unuch of the paleobotanists, and the latter have erred

by trying to meet their demands. Prof. Claypole said

that the marine fauna is to the geologist what a

primary triangulation is for the geodosist, marking

out the main divisions for subsequent subdivision by

the aid of plants and vertebrates.

Prof. C. D. Walcott spoke on the correlation of the

Cambrian rocks by both physical and biotic data, on

the Atlantic coast, the Rocky Mountain areas and the

interior continental plain. He eulogized the pioneers

of the New York Survey, whose system was essentially

in use to-day.

The venerable Prof. Jaines Hall, who undertook

the survey of New York in 1836, and who fifty years

ago undertook to correlate the strata west of the Missis

sippi, described the difficulties and results of labors

which were arduous under the circumstances. He

urged the importance of both physical and faunal

criteria.

Prof. Williams emphasized the fact that species

Inay vary with environment. Near-shore fauna may

differ from deep-sea fauna of the same age. Outside

the centers of abundance varieties may appear that

are not typical, though often called so.

Dr. F. Frech, of Halle, noted the identity of certain

faunas of America and Europe, e. g., of the Niagara

and the Wenlock shales; of the Tully limestones and

the Naples beds; of the carboniferous in Iowa, Spain

and middle Germany. But after all many genera in

one country are wanting in the other, although the

rocks may have been formed under like physical

conditions. Dr. Barrios, of Lille, admitted that

European geologists encounter many of the same diffi

culties met by Americans, and thought it impossible

to compare in detail the rocks of the two countries,

although some individual zones might be correlated.

Autopsy is the only basis. Geologists must see the

beds before a comparison can be instituted. Other

wise there was no general basis.

Prof. C. R. Van Hise elaborately described the dis

tribution, character and succession of the pre-Cambrian

rocks. We have been retarded by the idea that litho

logical character is a test of geologic age. Silurian,

Devonian, and even Carboniferous rocks have been

known to become as highly crystalline as those that

are more ancient. We shall have to abandon such

terms as Huronian and Laurentian, and in the ab

sence of any well known pre-Cambrian fauna, include

all the series under the general term Algonkian, as is

now done by the U. S. Geological Survey. Prof.

Pulupelly confirined this by his observations in the

Green Mountain region, citing a formation that varied

from quartzite to gneiss, to conglomerate, and to mica

schist at different localities.

Prof. Cope said that there is a marked difference in

the present faunas of continents, and that we need to

study vertical as well as horizontal ranges. He in

clined to think that certain vertebrate forms did not

spread froln a single center of origin, but from differ

ent places ; adding that life in its progress had its own

laws and differed from minerals and rocks.

Prof. Gilbert, in concluding this very interesting and

extended discussion, was of the opinion that many

methods of correlation must be used, and expressed

his gratification that his scheme of general classifica

tion had served the Congress so well, although sub

jected to modifications.

In connection with the foregoing discussion an offi

cial bulletin by Prof. H. S. Williams, on the classifica

tion of the Devonian and Carboniferous systems, was

distributed;, with the statement that seven or eight

similar bulletins are to follow, airning at a complete

correlation of the systems of North America.

The last public discussion held by the Congress was

as to coloring geological Inaps. The best and simplest

plan is that in use by the United States Geological

Survey. Nine grand periods are represented by colors,

and the various formations by patterns, of which there

may be an endless series of devices. This scheme en

ables the Survey to publish as rapidly as may be desir

able, without waiting for two or three generations,

till its work for the continent is complete. There will

be 7,000 or 8,000 inaps in all, but any one of them can

be issued at any time, so that the interests of the people

can continually be served by a Inethod so simple as to

be understood by any intelligent farmer or mechanic,

as well as by the scientist. The order of periods and

their corresponding colors are as follows: Neocene,

orange ; Eocene, yellow ; Cretaceous, yellow-green;

Jura-Triassic, blue-green; Carboniferous, blue ;

Devonian, violet; Silurian, purple; Cambrian, pink;

Algonkian, red.

In reply to an inquiry as to why black was not used

for coal, Major Powell replied that it had been

thought of, but abandoned, because there was really

more coal in either the Cretaceous or the Eocene than

in the Carboniferous period, and therefore such mark

ing would mislead. Many views were advanced, and

while general admiration was expressed for the Auner

ican scheme, it was evident that the time was not yet

ripe for its adoption by foreign countries. Indeed, it

might be said in summing up the entire results of the

Congress that progress was made by a comparison of

opinions rather than by the vote of the majority.

After the customary resolutions and farewell

speeches the International Congress adjourned to

meet in 1894 in Switzerland. A invitation from the

Emperor of Russia was accepted to meet in 1897 in the

city of St. Petersburg.

A Locomotive Explosion.

An esteemed correspondent writes us that the boiler

of one of the large freight engines of the Norfolk and

Western Railroad exploded at 5 o'clock A M., Aug. 27,

at Tazewell Station, Va., killing the engineer and seri

ously injuring the fireman and breaking the arm of

Engineer Philips, who was standing some 150 yards

distant. The explosion was caused by injecting water

into the empty boiler. It seems that the train engi

neer, Carpenter, was advised to take water at Pound

ing Mill tank, but relying upon his own judgment

he concluded to run to Tazewell Station, some 15

miles distant, but just before arriving at the tank the

engine refused to pull the lcaded train, when the

engine was uncoupled and run down to the tank, some

half mile distant. The boiler being empty and red hot,

no sooner was the pump put to work than there was a

terrific explosion. Both ends of the boiler were blown

out to some distance, followed by a great spurt of

steam, which scalded the engineer and completely de

molished the cab. The door of the cab was blown

some distance, striking Mr. Philips, who was washing

his face and hands at a pump some 150 yards distance,

and breaking his arm above and below the elbow.

The fireman was burned and otherwise slightly in

jured.
A

~

Artificial Marble.

H. Bruck says this composition (“marmorit”) con

tains 2 parts of magnesia, 2 parts of lime and quicklime,

1 part of carbonic acid, 34 part of silicic acid, 34 part

of argillaceous earth, and 1 part of magnesium chlo

ride.



SEPTs'". 19, 1891.] 185$tientific American.
--"

Military Bicycling.

The Connecticut National Guard has made an expe

riment in inilitary bicycling. The men rode safety

machines and carried Colt's lightning magazine 44 cali

ber carbines and Colt's regulation army revolver.

When mounted each man carries his carbine slung

across his back by means of a strap. The carbine has

a capacity of 12 shots and the revolver of 6 shots, giv

ing to the nine wheelmen a total of 162 shots to be

fired without pausing to reload. The weight of the

carbine is five pounds. The Inanual 'used by these

wheelmen was compiled by Lieutenant Giddings from

United States infantry and English cycle tactics. The

Hartford Post thus describes a sham fight between the

wheelmen and a detachinent of infantry and a squad

of cavalry:

The wheelmen appeared at the battery in a column

of twos. Then they caine to company front and

advanced down the parade ground toward headquar

ters. About half way they encountered the infantry,

who opened fire upon them. Instantly the command

to halt was given, the wheels were dropped to the

ground, and the line, deploying as skirmishers, fired

several volleys, advancing about 20 feet each time and

lying flat on the ground. The infantry retired and

the recall to the wheels was sounded. When the

wheels were reached the cavalry appeared, advancing

at a full gallop to support the infantry. The wheel

men formed a “zebra” by inverting their machines

and, kneeling or lying behind the whirling wheels,

received them with their repeating rifles and revolvers.

The cavalry used revolvers, and in a few moments,

when the wheelmen had exhausted their ammunition,

the order was given to retreat at double quick time.

In a moment they were all mounted and “scooting”

down the parade ground. They could not keep pace

with the horsemen, however, who galloped in among

the flying wheelinen and drove them to their tents.

The wheelmen were also tested as messengers, but

the flag signaling with which the wheel messenger

competed seems to have been very slow. Colonel

Doherty, of the Second Connecticut Regiment, was

supposed to be attacked on his flank when two miles

away from camp. He sent a message of some ten or

fifteen words to headquarters by Ineans of the regular

flag signal service, asking that a Inachine gun be sent

to his assistance at once. At the same time he gave

the message to one of Lieutenant Giddings wheelmen

for delivery. For the first half mile the message was

carried for the regular service by a horseman to a

house from whose roof the first flag began to wig-wag.

The bicyclist reached his destination and delivered his

dispatch in 10 minutes, while the same message did

not get in until 40 minutes later through the ordinary

signaling by flags. In fact, the gun had reached its

position and was already firing in support of Colonel

Doherty, two miles away, when the message asking for

It reached headquarters according to the usual method.

-

-

~"

Remarkable Scene at a Revival Meeting.

A few weeks ago the Free Methodists began a series

of revival meetings in Sydenham, Ontario, Canada, so

says the New York World, and made many converts.

As the number of converts increased so did the excite

ment, and the Ineetings, which were held in the town

hall, grew so noisy that complaint was made to the

authorities and the revivalists adjourned to a large

vacant lot in the edge of town. Here they were ad

dressed by J. F. Frasier, a revivalist, who sailed into

the prevailing mode of female dress, and said women

are born beautiful and die misshapen because of the

wearing of corsets. Frasier is an earnest and power

ful speaker and his words created great excitement

aInong the women present.

“Throw off the accursed invention : " he cried,

“throw it off and go to God as you left him | Burn

them rather than burn yourselves in everlasting fire !”

This suggestion struck a responsive chord, and he

had hardly ceased speaking when an enthusiast piled

up material for a bonfire and applied a match. It was

a weird scene, the dusky evening, the crowd of religious

enthusiasts, quivering with excitement, surrounding a

fire which shot up long tongues of flame.

“Throw off the garument l” shouted the revivalist.

“Burn them l’ hysterically cried a feminine voice in

the crowd, and pushing and panting a young woman

of twenty-five forced her way to the center near the

bonfire. She was tugging at her dress. There was a

sudden glean of white shoulders in the glare of the

fire light and she flung her corset into the flames, say

ing she would die as God made her and not as she had

made herself.

| Her example was contagious, and in less than half

an hour not a woman in the crowd wore a corset, and

nothing remained in the blaze but a mass of gro

tesquely twisted corset steels, amid which the flames

playfully flickered. The excitement was so great and

the nervous strain so tense that several women grew

faint, but they had burned their corsets and were

happy.

The Free Methodists consider the revival a great

success, and talk of carrying the war into the States.

THE WANISHING LADY.

All that is necessary for the performance of this trick

is a chair, a newspaper, and a shawl made of very

light silk. The prestidigitator takes the newspaper,

unfolds it and spreads it on the floor under the chair,

so as to separate the latter entirely from the floor. A

screen is placed a short distance back of the chair.

After this has been done a lady enters dressed in any

style of costume, but generally in a Roman or Greek

dress, and takes her seat in the chair. She is then

covered by the shawl which we mentioned above, as

shown in Fig. 1, until she is entirely enveloped, even to

THE WANISHING LADY IS COWERED WITH A SILK SHAWL.

her knees and feet. The sleight of hand performer

then withdraws and calls out solemnly “one, two,”

and at the word “three "the shawl and the lady dis

appear as if by magic, leaving only the newspaper and

the chair, Fig. 2. The effect is very startling, and until

the trick is explained it is almost impossible to believe

one's eyes.

Since this trick was first introduced it has been more

or less perfected or modified in its form, but the fol

lowing description states the Inethods generally em.

ployed in performing the trick.

If the newspaper is carefully examined, it will be

found to be made of India rubber and to contain a

large rent at about the center. The paper is placed

directly over a trap door and the chair is placed upon

it and in such a position that the trap will open

directly under the feet of the lady as she sits in the

chair. While the lady is being enveloped in the shawl

an invisible frame is raised which sustains the shawl,

and gives it the form of the figure. When the shawl is

finally in place, the lady tilts the seat of the chair and

passes between the legs, through the paper, into the trap

THE SHAWL AND LADY HAVE VANISHED.

opening which has been prepared for that purpose, and

slides under the floor. At the same instant the chair tilts

back to its original position, and at the word “three”

the shawl is suddenly drawn behind the screen by

means of an invisible thread. It appears as if it were

the woman and the shawl which both suddenly disap

pear, as the Inovement of the shawl cannot be followed

by the eyes of the spectator. The frame disappears at

the same time, leaving nothing behind but the chair

and the paper. The rubber newspaper returns to its

-
-

natural form and leaves no trace of the opening be.

neath.

We are indebted to La Nature for the article and

the engravings, as well as for the article on a somewhat

similar trick which was described in the SCIENTIFIC

AMERICAN of April 25, 1891. In this latter article the

lady was placed in a palanquin carried on the backs

of four men, and at a certain part of the performance

the curtains were dropped and in an instant were

raised again, when it was discovered that the lady had

vanished.

-

-

Molasses as Fuel.

Our Louisiana crop of molasses is about 450,000 bar

rels, and will be a constantly increasing quantity; a

large part of it is of superior quality which finds a

ready market, and the lower grades are constantly

increasing; for these lower grades there is now scarcely

any market, and their value has fallen so low that the

question of the fuel value of such goods has arisen;

the lower grades will increase in quantity compara

tively, as the Inore thorough the manufacture of sugar

is, the lower the grade of the resulting molasses.

The analysis of low grade Louisiana molasses indi

cates 32 per cent sucrose, 25 per cent glucose, 23 per

cent other solids not sugar, and 20 per cent water. We

thus have an article containing but 20 per cent of

water, and the rest of it largely carbon, and it would

seem, theoretically at least, to have a comparatively

good fuel value. Its present market value leaves its

value on the plantations at about 2 cents per gallon,

or $3.33 per ton, which price per ton is about the pre

sent value of coal. If it could be demonstrated that

such molasses has a fuel value equal to or about to

coal, pound for pound, it would quickly solve the pro

blem which is now exciting much attention in Louisi

an8.

The distillation of molasses into alcohol may be a

more profitable method for its disposition, but as no

experiments have been made here in that direction for

many years, we are comparatively in the dark there

also. If our correspondent would Inake some tests

with molasses and be prepared to give guarantees that

his apparatus [device for burning liquid fuels] would

successfully burn it, and with adequate economic re

sults, he would certainly have no trouble in introduc

ing it into Louisiana.-La. Planter.

--

American Iron for Canada.

The Monetary Times, of Toronto, says: Our market

reports indicate that the iron and steel trade of Canada

with Great Britain is undergoing a marked change.

Ontario is now importing pig iron largely from the

United States, where a year or two ago she bought

exclusively from Great Britain. Bar iron, too, she is

beginning to buy from the Americans. Steel boiler

plate tubes she still buys from the old country, but

the Londonderry Works, in Nova Scotia, manage to

keep out the cheap steel. It is worth while to notice

that the Canadian duty on bar iron is equal to $14.56

on a gross ton of bar which costs £5 10s.; also that the

duty on common steel is 60 cents per 100 lb. There are

hardly any stocks of pig held in Montreal or Toronto

now. A large proportion of the pig iron sold in

Canada nowadays is American ; this is especially

true of Ontario, which is the nearest province to that

market. Quebec still buys from Great Britain. The

American “drummers” from New York and Philadel

phia and a firin representing furnaces in Buffalo, Cin

cinnati, and Chicago, are canvassing Ontario cities

every week. They sell pig iron in Toronto which

comes all the way from Alabama, and which is proba

bly the cheapest in the market.

-

The Eastern Boundary of Alaska.

A government coast and geodetic survey party,

which has been two years in Alaska, has recently re

ported that the Yukon gold fields, which have thus far

attracted the most attention, are in Canadian and not

in United States territory, as had hitherto been sup

posed. The boundary line is the 141st meridian of

west longitude, but its location had not before been

marked by the surveys, and will now have to be more

exactly fixed by a joint commission of the two govern

ments. There were several hundred ininers in the dis

trict, and the upper Yukon territory lying just along

the border line is said to be attracting large numbers

of seekers for the precious metals.

The Densities of Oxygen, Hydrogen, and

Nitrogen.

The densities of the three gases are within less than

1-10,000 part.

Hydrogen....... ........... . . . . . . . . . . . . . . . . . . . . . . . 0-0695

Oxygen.... ............... . . . . . . . . . . . . . . . . . . . . . . 1°1050

Nitrogen........................ . . . . . . . . . . . . . . . . . . . . . . 0.97.20

From these values the mean centesimal proportion may

be deduced as 23:235 by weight and 21:026 by volume.

According to these experiments, the atomic weight of

bitrogen would be 1399, and that of oxygen 15905.—A.

Leduc.
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RECENTLY PATENTED INVENTIONS,

Railway Appliances.

CAR CoupliNG.—Albert E. Jones and

Thomas F. Fagan, Duquesne, Pa. This invention re

lates to arrow head and jaw couplers, of simple con

struction and with few parts, designed to be safe and

easily operated. The coupling jaws are centrally

pivoted in a box-like receptacle, their heads beveled at

their forward ends and springs bearing on the outer

races of the heads, while a spring bears on the inner

aces of the rear portions of the jaws, links being con

lected with the rear ends of the Jaws and a lever con

uected with the links. The arrangement is ench that

the lever will rest either to one side of the car or ver

tically, and to uncouple the lever is simply reversed,

drawing the rear ends of the aws together, separating

tne jaw heads and releasing the arrow head.

CAB WINDow DUST GUARD. — Frank

C. Bond, Port Jervis, N. Y. A protecting window for

locomotive cabs, one which will not become frosted or

clouded from the heat in the cab when it is cold out

side, and will protect the engineer and fireman from

cinders and the weather when looking forward, is pro

vided for by this patent. The invention consists in ar

ranging forward and rear windows with an arm rest at

the side of the latter, the guard window being outside

of and independent of these windows and hinged at

one edge to the cab side; it opens at a right angle, and

when open bears against the arm rest, while securing

devices are provided by which it may be held in open

and closed positions.

Mechanical

SAWMILL DOG. – William H. Mitchell,

Smith's Cross Roads. Ky. A sleeve sliding on a post

has a projecting bracket holding an adjustable lower

dog, while there is an adjusting bar sliding in the

sleeve bracket and a socket on the bar to retain an

upper dog, an adjusting lever being pivoted on the

bracket and connected by a link with the adjusting

bar. The device is designed to efficiently engage the

upper and lower surfaces of round or quartered logs,

and permits of the log or quarter being moved down

ward over the point of the head block and retained in

its proper relation to the saw, while it may also be used

as an overdog.

PRINTING PRESS FEED.—Mark Jacobs,

New York City. This is a feed attachment for use in

connection with the printing of tapes or ribbons, the

spacing of the printed matter on the ribbon being

automatically performed. It is secured to the platen,

and consists of a shaft having a friction wheel and a

dum, a spring-pressed shaft above the drum and

adjustable friction wheels on the shaft, while a

stationary segment with a friction surface engages the

driving friction wheel and a pawl or detent limits the

movement of the drum to one direction. When the

device has been once set, the printing may be carried

on continuously and the spacing between each impres

sion will be evenly accomplished.

TROWEL HANDLE.—Richard J. Cooper,

Duluth, Minn. This handle has a longitudinal recess

in one end of which a measuring rule is hinged, adapted

to fold into the recess, its back being of the shape of

the rest of the handle. The device is designed to be a

great convenience to and facilitate the work of the

bricklayer, especially where projecting courses or

panel work occur, enabling him to take the necessary

measures with his towel as he holds it in his hand in

the usual way.

YARN WINDER – John D. Whyte,

Manchester, England. This is a machine for winding

yarn into cop form on bare spiddles, without pirus,

spools, tubes or cups. The invention consists of a cop

building device comprising a thread guide to which a

swinging motion is given by a revolving cam wheel, a

nut traveling on a revolving screw rod carrying the cam

wheel and thread guide pivot.

Appliances.

Agricultural.

CORN CRIB. - John Z. Benson, Lawn

Hill, Iowa. This invention relates to doors for cribs

and granaries, and is also adapted for use on vehicles.

In the sides of the doorframe are inclined grooves open

from end to end, in which the grain cannot lodge, slides

having shoulders to limit this inward Inovement fitting

in the grooves. By this invention the door may be ad

justed to afford such degree of ventilation as may be

required, and the grain may be easily removed in small

quantities if desired.

Miscellaneous.

GAME BOARD - William G. Bullen,

Milwaukee, Wis. This invention provides for a game

to be played in imitation of a naval battle, the board

having raised partitions at each end to represent forti

fled harbors in which the ships of each side are located,

while centrally on the board are batteries and holes

with gauze pockets marked “sunk.” The ships are

formed of rings of different colors to represent two

contestants, there being also other distinctions for

ordinary ships and flag ships. The ships or rings are

moved about the board by blowing upon them through

tapering tubes, the object of each player being to pro

pel his ships so that they will pass the holes and bat

teries and enter the fortified harbor of his opponent.

The ships of an opponent are sunk by propelling them

into the gauze pockets, the game being counted by

allowing a certain number of points for the different

degrees of success.

MoLE TRAP.-George Ricardo, Hack

ensack, N. J. Combined with a main supporting

frame is a vertically movable frame carrying the im

paling rods, in connnction with a trigger mechanism,

while a spiral spring exterior to both frames is re

movably connected to them at its ends to exert a

downward pull on the impaling frame when the trig

ger is released. The construction is very strong and

simple, and the trap is readily placed in position and

set so that the animal will have no chance to escape.

STEM-WINDING WATCH.—Raymond A.

Iucas and Casper F. Phelps, Kohala, Hawaii. This is

an attachment by which the winding gear will be dis

engaged when the spring is wound. Attached to the

winding wheel is a bevel wheel engaged by a pinion on

a threaded spindle, an internally threaded pinion on

the spindle engaging a wide-faced pinion journaled in

a mortise in the front plate of the movement, while a

bevel wheel secured to the spring barrel engages a

pinion on one end of an arbor whose opposite end has

a bevel wheel engaging the wide-faced pinion. With

this improvement there is no strain from overwind

ing, whether the watch be wound when only partially

or when fully run down.

ANNUNCIATOR.—William C. Dillman,

Brooklyn, N. Y. Speaking tubes being usually arrang.

ed in a building to center at a common point, this in

vention provides an annunciator to be operated from

the upper end of a tube to clearly indicate which tube

is to be used. A swinging leaf is supported beneath

the mouth of each tube, to normally close it, the leaf

being connected with one pole of a battery, while a

contact bar is arranged in its rear beneath which

swings a bent arm secured to the leaf, there being

pivoted to the lower end of the bent arm a contact

block to strike the contact bar, and an electric bell

being included in the circuit. The mechanism may be

operated by simply blowing in the tube at its upper

end, or electrical means may be employed for depress

ing each leaf.

WENDING MACHINE. – David E. Durie

and Alexander Begg, Seattle, Washington. Two pa

tents have been granted these inventors on machines

adapted to deliver newspapers or other publications by

mechanism operated by coins dropped in a slot of the

machine, the papers to be delivered on the insertion of

a single coin or a number of coins, as may be most

conveniently used for papers sold at different prices.

In one of the machines, the paper called for by setting

the mechanism in operation by the deposit of coin is

projected by one edge through an opening in the case,

when the purchaser takes hold of the paper and pulls

it out. In the other machine a door is opened and the

paper is delivered upon a tray, the door closing until

the next time the mechanism is operated. The main

case is designed to rest on the ground or floor, and be

suited for use in various public places.

STAMP OR LABEL AFFIXER.—William

B. Shafer, Somerset, Pa. This is a neat and inexpen

sive device affording means of moistening an envelope

or other surface, and with a receptacle for stamps or

labels, which may be affixed by the manipulation of the

device, those not used being kept back in a separate and

cleanly condition. The body of the instrument has

transversegrooves and flanges at its lower end, with a

stamp box open at both ends, the stamps being sup

ported by flanges, in connection with a moistening

device, the lowermost stamp being affixed by pressing

down the body. The device may be utilized to facili

tate the sealing of large numbers of envelopes, which

can be effected with it without, using the fingers

therefor.

HYDRANT. — Penton A. Hardwick,

Colorado City, Col. A simple and durable form of

bydrant is provided by this invention, which may be

set to discharge the water in the discharge pipe above

the water main to prevent freezing in cold weather, or

may be set for use in summer to permit the water to

remain in the discharge pipe after disconnecting the

latter from the water main. In connection with the

head connected with the water main is a waste port

leading to a sink hole or sewer connection, a half turn

of the main valve plug opening communication with

this port, whereby water remaining in the vertical por

tion of the discharge pipe may flow out.

BARREL STAND.-James J. Van Ker

sen, Kalamazoo, Mich. This is an attachment for

barrels containing crackers or similar goods, for sup

porting the barrel in an inverted position and deliver

ing the goods a part at a time as may be desired, in such

a way as to be conveniently handled by the salesman.

It consists of a box having lids on opposite sides and

an opening in its top to receive the end of a barrel,

there being cross bars below the opening to support the

barrel, a partition projecting from the bottom of the

box, and a cover resting on the partition and against

either of the cross bars, according as the crackers are

to be discharged to one side or the other.

DUMPING WAGON. - Raymond A.

Lucas and John T. Murray, Kohala, Hawaii. The

driver can easily dump the contents of this wagon

without leaving his seat, while the construction is

strong and simple. A transverse shaft having gear

wheels is mounted in the wagon bed, on which slides a

body having racks engaging the gear wheels, a longi

tudinal shaft on the bed having one end geared to the

transverse shaft, while a vertical crank shaft, extend

ing to within convenient reach of the driver, is geared

to the longitudinal shaft.

VAGINAL SYRINGE. – Loren E. Hen

drickson, Paulding, Ohio. This invention provides an

attachment applicable to old and new syringes, for

dilating the walls of the vagina after the syringe has

been inserted, to insure more thorough washing and

cleansing.

HAIR CLIPPER.—Walter S. Bonham,

St. Paul, Minn. This is a clipper with graded cutters

located at opposite ends, and with a reversible handle,

whereby a No. 1 and a No. 0 clipper are combined in a

single implement; the handle may also be conveniently

attached to or detached from the implement. The

bottom plate has guard teeth or fingers of different

thicknesses at opposite ends, over which are two inde

pendent cutters pressed by springs in opposite direc

tions, one member of the handle being fixed and the

other movable, the movable member having a finger to

engage with either of the cutters and move it against

the action of its spring.

LEVER CARPET FASTENER – Benja

min Irvine, Beef Slough, Wis. This invention pro

vides a simple form of lever carpet tack, designed to be

pivotea in recesses in the floor near the wall, the tacks

taking the place of the ord!:a" carpet tacks, and in

tended to be used in such a way as to facilitate the

laying or taking up of a carpet almost entirely without

the use of a hammer.

KEROSENE BURNER. - Alphonse M.

P. Hervy, Aix-sur-Vienne, France. This burner is

designed to insure complete combustion and permit

of easily increasing or diminishing the flame without

causing smell and smoke. It has an inner part, secured

to the fount of the lamp, and an outer part held

movably on the inner part to regulate the flame. The

device has no wheels or similar mechanism to raise and

lower the wick, which is closed to all exterior openings

to avoid leakage of the fuel. The several parts can be

conveniently removed for the purpose of cleaning, and

the lamp can be refilled without removal of the parts.

NURSING BOTTLE HOLDER. - Peter

Zimmerman, Jr., New York City. This is a device

adapted to be held in position by means of a clamp at

tached to a support adjacent to where an infant is lying

or sitting, and has a holder formed of loops of spring

metal into which a bottle may be easily thrust and

securely held, the loops adjusting themselves to differ

ent sizes of bottles. The device is readily adjustable to

bring the bottle into convenient position, where it will

be so held that it cannot be easily broken.

SAFETY VALVE.–Frederick W. Fisher,

Walton, Liverpool, England. This valve is especially

applicable to kitchen boilers which have a continuous

circulation, and is also suitable for other boilers sup

plied by water under pressure. It has a case with an

inlet on one side, above which is an escape port, and

an outlet in the lower end, a main weight being

held to slide in the case and a supplemental sliding

weight arranged above the main weight, valves secured

to the lower end of the main weight successively closing

the inlet and opening the escape port. This valve may

also be arranged to operate as a reducing valve.

INSECTICIDE.—Pietro Leonardi, Pietro

Zen, and Giuseppe Sardi, Venice, Italy. This is an

article which, while destructive to insects, is harmless

to human beings or to textile fabrics. It is formed,

after a manner described, of chrysanthemum flowers,

liquid ammonia, and other ingredients, in certain pro

portions. The sprinkling of the liquid in places in

fested by insects effectually disperses and destroys

them, while improving the air of the room in which it

is used.

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.
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cently erected at New Rochelle, N.Y. A quaint

and tasty piece of rural architecture. Floor plans

and perspective elevation. Cost $5,600 complete.

3. Plan of the magnificent North Porch, Chartres

Cathedral.

4. A $1,000 cottage at Chicago. Two floor plans and

photographic view. A very comfortable resi

dence.

5. Climbing roses over a doorway, illustrated.

6. View of Napoleon the First's bedstead.

7. A dwelling at Arlington, N. J. Cost $4,800 com

plete, ready for occupancy. Perspective view and

floor plans.

8. Cottage at Stamford, Conn. Cost $4,000. Floor

plans and perspective elevation.

9. Cottage at Monroe Avenue, Hyde Park, Chicago.

Two floor plans and photographic view. Cost

$2,800.

16. Mount Vernon M. E. Church at Mount Vernon, N.

Y. Cost $38,000 complete. Messrs. L. B. Valk

& Son, of Brooklyn, architects. Perspective and

ground plan.

11. Castle Neuschwanstein in Bavaria. Views of the

King's parlor in the palace and of the dining

room in the gate house.

12. View of the new court house for Los Angeles, Cal.,

now being erected at a cost of $750,000. Archi

tects Messrs. Curlett, Eisen & Culbertson, of Los

Angeles.

13. A dwelling at Bensonhurst-by-the-Sea, Long Island,

N. Y. Cost $6,350 complete. Plans and per

spective elevation.

14. The very attractive residence of Samuel Clark,

Esq., at Newark. N. J. Cost $9,500 complete.

Floor plans and perspective elevation.

15. A pretty cottage for $1,000 erected at Chicago. Two

floor plans and perspective view.

16. Miscellaneous contents: Schimper's artificial fuel.–

Cement for parchment paper.-Forcing tea roses.

-The exclusion of rats and mice from dwellings.

A thoroughly fireproof roof, illustrated.—Steam

pipe required for heating.—Fine hard wood stair

case and hall work, illustrated.—A new sash

pulley, illustrated.—A new hand tool for sheet

iron workers, illustrated.-Venetian blinds.—East

India roofs.-Granite in architecture.—The “Iron

clad "range boiler, illustrated.—A help for the

infirm, illustrated.

The Scientific American Architects and Builders

Edition is issued monthly. $2.50 a year. Single copies,

25 cents. Forty large quarto pages, equal to about

two hundred ordinary book pages; forming, practi

cally, a large and splendid MAGAziNE or ARCHITEC

TURE, richly adorned with elegant plates in colors and

with fine engravings, illnstrating the most interesting

examples of Modern Architectural Construction and

allied subjects.

The Fullness, Richness, Cheapness, and Convenience

of this work have won for it the LARGEST CIRCULATION

of any Architectural publication in the world. Sold by

all newsdealers.

MUNN & CO., PUBLISHERs,

361 Broadway, New York.

2Businese 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

I wish to buy second hand lathes, planers, drills, shap

ers, engines, boilers, and machinery. Must be in good

order. Will pay cash. W. P. Davis, Rochester, N.Y.

Acme engine, 1 to 5 H. P. See adv. next issue.

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

Billings’ Patent Adjustable Four and Six Inch Pocket

Wrenches. Billings & Spencer Co., Hartford, Conn.

Steam Hammers, Improved Hydraulic Jacks, and Tube

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

Screw machines, milling machines, and drill presses.

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

A party visiting Europe in October desires a valuable

and useful patent for that market. Address Russell,

18 Broadway, room 725, New York.

For the original Bogardus Universal Eccentric Mill,

Foot and Power Presses, Drills, Shears, etc., address.J.

S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N.Y.

Sheet Rubber Packing, 1-16, 3-32, 36, 3-16, and 34 inch

thick, 7% cents per pound. All kinds of rubber goods at

low prices. John W. Buckley, 156 South St., New York.

The best book for electricians and beginners in elec

tricity is “Experimental Science,”by Geo. M. Hopkins.

By mail, $4; Munn & Co., publishers, 361 Broadway, N.Y.

For Sale-Two hydraulic presses and pumps, one 2,800

tons capacity, the other 1,000 tons. Estimated weight of

the first 40 tons and of the second 27 tons. Have had but

trifling usage. Full description and low prices upon ap

plication. Address S. C. Forsaith Machine Co., machin

ists and general machinery dealers, Manchester, N. H.

[*"Send for new and complete catalogue of Scientific

and other Books for sale by Munn & Co., 361 Broadway,

Free on application.New York.

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters,

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

information and not for publication.

References to former articles or answers should

give date of paper and pnge or number of question.

In': not answered in reasonable time should

e repeated; correspondents will bear in mind that

some answers require not a little research, and,

though we endeavor to£ to all either by letter

or in this department. ench must take his turn.

Special Written Information on matters of

personal rather than general interest cannot be

expected without remuneration.

Scientific American Supplements referred

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

Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly

marked or labeled.

(3367) L. M. T. says: Would you kindly

inform a constant reader how to successfully kiln dry

oak lumber and not have it warp * We use 12 feet even

length best quality Wisconsin red oak. In piling we

have six sticks even thickness 2 feet apart, foundations

of piles perfectly level, but the lumber is not straight.

With exhaust in day we have 130 degrees, live steam at

night 160 to 180 degrees of heat. Sometimes in the

middle of drying we allow the kiln to cool down en

tirely, for instance, stopping Saturday night, and not

starting it again till Monday morning. Does that affect

it Is an even temperature necessary What is the

right temperature for drying red oak when hot air is

not used ? How is lumber dried with hot air What

degree of heat and what size of blower ? How can I

figure the pressure of force of any sized blower ? A.

Try turning steam into the drying room at the same

time it is turned upon the coils. Keep the room moist

in this way until the lumber gets heated to 130° or 150°.

Then shut off steam from the room and continue the

heat with very little ventilation. This will dry the lum

ber evenly and make it less liable to warp. It is better

to have an even heat, and the drying should be finished

within the week. It is better for drying oak to heat to

2000 if possible. This you can do with live steam by

closing drying room nearly tight during the last of the

process. Ventilating blowers give about 2 ounces

pressure per square inch. The pressure depends upon

the speed. Address Buffalo Forge Company, Buffalo,

N.Y., for their blower circular, which gives size, ve

locity, and pressure, and also in regard to forced hot

air drying.

(3368) A. G. G. asks (1) for the sizes of

wire and the amount necessary for the primary and

secondary parts of an induction coil made three times

larger than the drawings of the one described in

ScIENTIFIC AMERICAN SUPPLEMENT, No. 160, of

January 25, 1879, and the number of feet of tin foil

required for the same. Would double cotton-covered

copper wire do in place of naked wire ? A. Use wire

of the same size given in the article referred to, and

double the size of the condenser. Double covered cop

per wire will answer. 2. What is the voltage and am

perage of the hand power dynamo described in SUP

PLEMENT, No. 161, of February 1, 1879 A. The ma

chine yields a cnrrent of 4 or 5 amperes with an E.M.F.

of 12 volts. 3. What is meant by alternate polarity in

the field magnets of alternating dynamos? A. It

means that the north and south poles of the field mag

net are arranged in alternation. 4. Is the alternating

principle patented ? A. No.

(3369) W. A. writes: I send a sample of

solder I purchased from a street corner man. It will

stick to tin without a soldering iron or acid simply by

holding a candle under the tin till it becomes heated.

Will you say what it is made from ? A. The sample of

solder is nothing but common soft solder made of equal

parts of tin and lead. You should apply a flux of

resin or of zinc chloride before touching the solder

to the surface, and the surface must be clean. The zinc

 



$rientific 3merican.

fluid is madmu g "eby dissolving the zinc

wi ' *id to saturation, and diluting the solution

"equal quantity of water.

(3870) S. E. W. asks if the current willd

£ the ferocyanide of potassium on the tele

Printi Paper after it has dried. Have you any books on

not *telegraph machines? A. Dry chemical paper is

thi *ected by the current. You will have to add some

* to your ferrocyanide solution to keep the paper

moist. Carbonate of ammonium is a suitable substance

* this purpose. Prescott's "electricity and Electric

elegraph" is a good work for your use. We can mail

it to you for $6.

(3371) J. C. T. says: In Avery’s “Ele

ments of Natural Philosophy," page 441. I read: 1.

"When melted cast iron is poured into a mould, it ex

pands in solidifying and presses into every part of the

mould. The traces on the casting are, therefore, as

clear cut as they were in the mould." Is that statement

correct? A. The statement is not correct. Iron shrinks

in solidifying. The sharp impression from the mould

is made by the fluidity of the metal, and the pressure

produced on the mould, surface by the weight of the

iron and the static pressure produced by the height of

the gate. Thus a gate that is 10-inches high from the

bottom of the mould, and kept full while pouring, gives

a pressure of 2% pounds per square inch at the bottom.

It is this and the fine finish of the pattern that brings

out the sharp detail in the casting. 2. In using the

solar microscope what can be done to prevent the con

centrated sunlight from burning the object " A. For a

solar microscope, a water cell should be placed inst

before the condensing lens. Its thickness should be

one-third the diameter of the condensing lens, made

of two pieces of French plate glass set in a wooden

frame with wax.

(3372) W. J.A. writes: 1. In making a

resistance box for the eight-light dynamo how many

ohms resistance is required to displace a 50 volt 16 can

dle power lamp A. You will need about 50 ohms re

sistance. 2. What size wire (German silver) and

how much is necessary 7 A. Use No. 26; you will re

quire a little over *4 pounds. 3. How can I make an

automatic resistance controller ? A. We shall have to

refer you for this information to some of the works on

electric lighting apparatus. The description of an au

tomatic rheostat would occupy too much of our space.

(3373) E. A. C. writes: I have two hand

some plaster images which have become badly broken.

Can you tell me through your query column if I can re

pair them, and how it can be done? A. Wet the edges to

be joined with water, coat them with a thick mucilage

made of gum tragacanth, and place the edges together,

allowing them to dry thoroughly. If any of thema

terial of the image is lost, the deficiency may be sup

plied by applying a patch of plaster of Paris. The plas

ter should be mixed with water to form a thick batter

and the edges to which the batter is applied should be

wet.

(3374). H. R. asks for a sirup for making

pop corn balls. A. Use simplesirup, which is made as

follows: Take of white sugar 14 pounds (com.), water

1 gallon. Dissolve with the aid of a gentle heat, strain,

and when cold add the whites of two eggs, previously

rubbed with a portion of the sirup, and mix thoroughly

by agitation. (The egg albumen is added to produce

froth.)—From the “Scientific American Cyclopedia of

Receipts, Notes and Queries.” In press.

(3375) A. J.T. asks for pastes for razors.

A. a. Paste for razors.—(Pradier.) Best putty powder1%

ounce, jeweler's rouge 1% ounce, scales of iron 34

ounces, levigated Turkey stone 4% ounces, beef suet

24 ounces. b. Put equal parts of dried sulphate of

iron and salt in a closed vessel, and apply a gradually

increased heat; pulverize, elutriate, mix with lard or

tallow.-"Scientific American Cyclopedia of Receipts,

Notes and Queries.” In press.

(3376) A. B. asks: 1. How can I test

well water for injurious matter, animal or vegetable *

A. Chemical and bacterial analysis is the best way of

doing this, and even such analyses are not of abso

lutely certain interpretation. One simple method for a

home test is to drop some sugar into the sample and

leave it undisturbed. If it remains clear it is assumed

to be of good quality, otherwise not. 2. What books

can I get on that subject? A. We can supply you with

Wanklyn's "Water Analysis,” price $2; "Examination

of Water for Sanitary and Technical Purposes,” by

Leffmann & Beam, $1.50 by mail post paid.

(3377). W. P. B. asks for a cochineal so

lution. A. Dissolve1 gramme of cochineal in 75 cubic

centimeters of 20 per cent alcohol. Alkalies will cause

it to redden, and acids will bleach it.-From the "Sci

entific American Cyclopedia of Receipts, Notes and

Queries.” In press.

(3378) W. H. asks if there is any way of

treating cotton or cloth to make them dry quickly,

after being wet? A. We can only recommend treat

ment with paraffin, melting it into the pores with a hot

iron. This will tend to shed water. It will for that

reason prevent wetting, and so accelerate drying.

(3379) J. A. L. asks for the materials

used for invisible writing which becomes distinct when

heated. A. Numerous receipts are given for this. Sim

ple lemon or onion juice answers very well. Dilute so

lution of cobaltic chloride or dilute sulphuric acid works

well. The latter gives on heating an ineradicable

mark.

(3380). T. McC. asks for a liquid gloss

for harness. A. Glue 4 ounces, gum arabic 2 onnces,

vinegar 1% pints, black ink 16 pint, isinglass 2 ounces.

Soften the glue by standing in 1 pint of the vinegar,

dissolve theisinglass in the ink, dissolve the isinglass

in a little warm water. Add the rest of the vinegar to

the glue solntion, then warm it until solution is ob

tained, add the gum and ink and next the isinglass.

... When all is warm and thoroughly mixed, remove from

fire.

(3381) C. W. N. writes: Please state

whether, in your opinion, lightning rods on a building

are a benefit or detriment, with reason why. A. Pro

perly constructed lightning rods are undoubtedly a pro

tection. Such a rod not only receives the discharge and

conducts it to the ground, but it also tends to prevent a

disruptive discharge by diffusing the earth's charge

into the air.

(3382) F. W. writes: Can you tell me

of some kind of metal that will melt at a very low de

gree of temperature, so that it can be placed in the cir

cuit of a telegraph line to guard the instrument from

any heavy discharge which may take place through the

wire from lightning or from crossing electric light

wires? A. Fusible metal is made of lead 31, tin 19,

bismuth 50 parts. A wire of common soft solder will

probably answer your purpose.

(3383) D. K. P. writes: It is not gener

ally supposed, I believe, that oil and rubber will mix,

but I understand it can be mixed. Will you inform me

how it can be done. A. By heating together, virgin

rubber and linseed and some other oils will mix more

or less perfectly. Dippel's oil, obtained by distillation

of bones, is oneof the first solvents for rubber ever sng

gested. We recommend "Rubber Hand Stamps and

the Manipulation of India Rubber," 81 by mail.

(3384) W. G. S. asks: 1. How can I get

copper oxide in a finely divided state, attached or made

into a plate, for making a copper zinc storage battery,

using alkaline solution electrolyte? A. You can procure

black oxide of copper from any dealer in chemicals in

this city. 2. How can this plate be thoroughly oxid

ized ? A. The copper is oxidized before it is placed in

the battery. 3. Would asbestos cloth do for the bag in

which to place the copper plate? A. We think as

bestos cloth will answer. 4 What fabric would be

likely to stand the solution that would not be too

porous? A. See answer above. 5. Can you give me a

rule for winding a small motor, to get the best results,

from two volts, and to take about one ampere when

working? A. Wind you motor so as to give it a total

resistance of 2 ohms. If it is a shunt machine, the

field magnet should have about fourteen times the re

sistance of the armature. 6. With a given amount of

pressure current and wire, would there be any gain in

making an armature with teeth projecting between the

windings? About what percent, if any, could begained

by getting the armature close to the fields? A. This

construction would give improved results. We can

not give the percentage of gain. 7. If weight is not a

consideration in a small motor,what could begained by

using permanent magnets for the fields If nothing

could be gained, why, since it seems that there would

be a gain with limited pressure, giving the armature all

the current? A. The advantages of regulation would

be lost by using permanent magnets. There is prac

tically no economy in using permanent magnets.

(3385) G. P. writes: 1. In referring to

George M. Hopkins motor in SCIENTIFIC AMERICAN

SUPPLEMENT, No. 641, page 10240, April 14, 1888, what

size of wire can I use on the field magnet, when the ar

mature is of No. 22, and what kind of a battery must I

use ? A. This will depend upon the length of wire

upon the armature, and upon when whether the motor

is used as a shunt or as a series machine. Probably

No.26 would be about right for a shunt machine. Use

8 cells of large Bunsen battery or of plunging battery

in series. 2. Can I make a bar commutator for the

above motor, and what is the easiest way to make one?

A. For the construction of a bar commutator consult

SUPPLEMENT, No. 641. 3. Referring to Edison's dy

namo and motor, of July 25, 1891, what is the use of

the vulcanized fiber collars at each end of the field mag

net winding? A. The fiber collars are for receiving

the canvas cover.

(3386) W. McL. asks: 1. Why is a

steamship funnel given aft rake? Has it any effect on

the draught? A. The rake of the funnel is for symme

try with the masts, and also helps the draught. 2. What

is the difference between plain wool and dyed wool?

Does woolen underwear that is dyed red possess me

dicinal properties? A. We do not know of any special

medicinal valuein red flannel. 3. Will a piece of iron

lodged in the corner of the eye work inward or remain

stationary? A. lton chips in the surface of the eye

ball or skin are likely to remain there unless removed,

becomingencysted. 4. If two safety valves are fitted

on two separate pipes, one twice as large as the other,

both valves same size and weight, and same pressure

of steam in both pipes, which valve will blow off first,

and give cause? A. The valves should all blow off at

the same pressure, withoutregard to size of pipe.

(338?) J. B. B. says: Suppose a jet of

steam be discharged from a tube, one inch in diameter,

what force would the steam exert, coming in contact

with a body to be moved ? How large and of what

strength would such a tube have to be constructed, to

exert a force equal to one horse power? A. Steam

issuing from an orifice at 100 pounds pressure has a ve.

locity of 898 feet per second, and at 50 pounds pressure

a velocity of 878 feet per second. As a 1-inch orifice

is 0.78 inch area, the pressure would be less than

0.78 of the boiler pressure against a body in contact

with the end of the pipe, but would rapidly decrease as

the body moved away. Any ordinary iron pipe is

strong enough, but should be larger than 1 inch from

the nozzle to the boiler to prevent friction. At 50

pounds boiler pressure the total power of the jet would

be possibly 25 horse power, from which 15 horsepower

may be realized. With the same pressure a jet nozzle

of 34 inch diameter would realize 1 horsepower.

(3388) W. S. writes: I have a polishing

head which I wish to use for sharpening and polishing

surgical instruments, etc. I want to use emery, crocus,

tripoli, and Vienna lime. With what should each be

mixed to use on leather and felt covered wheels ». How

is Vienna lime used for polishing steel? A. Use the

materials named with water for preliminary polishing,

brighten with crocus and Vienna lime mixed with al

cohol on cotton buff. The "Practical Gold Worker,”

and the "Silversmith's Manual,” are the best books.

$1.25 each mailed.

(3389). J. H. asks: What causes the hol

low sound under foot while walking over the ground *

There are several places in the immediate vicinity that

are apparently as hollow as a drum for a space often

feet square. A. A hollow sound is produced when the

soil is made up of light material, such as dry leaves, es

Car replacer, J. L. White

pecially the leaves of evergreen trees, or chips, shavings

or sawdust. In some cases a horizontal seam in the

rock near the surface will give the rock or the earth

upon the rock a resonant character.

(3390) B. H. asks: 1. How can I make

a condenser for a three horsepower engine, the engine

being in the cellar? I want to get rid of the steam, so

as not to annoy my neighbors. I would like a very

simple way to do it. A. For your condenser use a coil

of iron pipe, say of 1 inch diameter and about 100

feet in length, arranged so that the air will circulate

around it, and the water drip freely away. 2. I have a

small lathe with one treadle, the balance wheel is 3 feet

diameter, rim 8 inches wide by 34 thick. I have at

tached the lathe to a grinding machine by belt; one

man and a boy can run the machineat full speed for two

minutes. Now what size steam engine will run this

machine? A. You will need a nominally * horse

power engine, or a 234x3 inches cylinder, 3. will

one man and a boy develop 34 horse power in the man

ner above? A. Yes. 4. I am making emery wheels

by coating a wooden wheel with glue, then emery, and

-keep on until about 34 inch thick; is this emery wheel

more or less liable to burst than a solid emery wheel?

A. If your wooden frame is made of proper strength,

it should be strong enough for the purpose, but not to

be trusted at as high velocity as the best solid emery

wheel, unless for small wheels of solid wood. 5. These

emery wheels, when made of fine emery, glaze, and will

not cut or polish glass; how can I make them so they

will not glaze? A. Glass is not cut on solid emery

wheels, unless they are made to run in water. For this

purpose waterproof wheels are used. Glass should be

cut with a lead wheel, fed with emery and water.

Wheels that do not glaze must be made with a ce

menting material that will allow the emery to crumble

from the wheel easily. Very light pressure should be

used on emery wheels for all work. 6. How can I make

a first class glue for belts? A. You will need nothing

better than the best glue on sale, which should be of a

light brown color and very tough when the pieces are

bent in the hand. Put a few drops of glycerine in a

pot of glue for gluing belts.

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 onapplication, and persons

contemplating the securing of patents, either athomeor

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

September 8, 1891.

AND EACH BEARING THAT DATE,

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

Chain, drive, F. Eckstein, Jr...

Chain snap, S.E. Kelley........... -

Chairs, foot rest for G.W. Archer....

Chart, multicolor, J. White......

Chimney cap, J. A. Hodel..........

C , See Cotton chopper,

#: drill, W. R. Craig---------

C

hurn, J.M. & W. H. Curtice....

hurn£mechanism, C, D

Churn heads,

maid

Cigar bunch

Cigarette cutter, 0.W.

ocking attachment for, J. Mc

& E.

Allison.

Cigarette machine, O.W. Allison 450,119

Cigarette machines, cigarette drawing band for,

O. W. Allison.------------------------------------- 450,116

Cigarette machines, drawing mechanism for, 0.

- Allison.------------------------------------ , 450,117

Cigarette machines, filler-formingmechanismfor,

O. W. Allison.------------------------------------- 450,118

Clamp. See Box clamp.

Cleaner. See Flue cleaner.

Closet. See Warming closet.

Cloth napping machine, C. Wood...........

Cloth shrinking machine, C. W. Schaefer,

Cloth stretching machine E. Windle

Clothes wringer, C. Miller............ ........ 45.341

Clothes wringer, C. Wheeler, £u. 459,343

Clutch, spring friction,:- 459,042

": device for operating friction, W. G. 175

**--------------------------------- -

Coke£n. Chambers & Smith........... 450,064

Comb. See Invisible comb.

Commode. E. C. Saunders.-------------------- 459,148

Commode or other pail cover, R.P. Met 45.---

Commutator brush and holder, R. Lundell

Commutator cylinder and making the same, R.

Lundell.-------------------------------.............

Compartment case for sheets, cards, or tickets, C.

-'t- ... 459,061Concentrator

Clarkson... 459,267

Connecting ro 459,007

Controlling mechanism 459,000

Conveyer, J. J. Rymal................. ... 459,113

Cooling wine, etc., apparatus for, Zimmerman &

"------------------------------------- ... 459,327

Coop, chicken, R. Ehmer....... ... 459.1

Cops, box for steaming, M. E. Hasting - 450,004

Corn sheller, H. A. Adams................ , 459,196

Cotton chopper and scraper, A.£y.- 459,824

Cotton condensers, safety cap for, G. P. Melchior 450,208

Coupling. See Car coupling. Thiu coupling.

te, A. A. Sumner.

Cultivator teeth, die

Brinkman.........

Curling iron, R. Nicol,

Cutter. See Cigarette

Twine cutter.

Dampers or similar valves, mechanism for o

rating, J. V. Stout.....................

Dehorning chute, cattle, N.J. Thomas..

Dental stove and blow pipe, F. A.Twitchell.......

Distillation of tar, apparatus for the, F. Lennard.

...A. Priaulx...............

Draught equalizer, E. H. Tank........... -

Draught regulator Frommhold & Voigtmann.....

Dresser and washstand, combined, P. Wicks......

Drill. See-Grain drill.

:f
#

##
D r, coin-freed, C. A. &A. Barrett 450,062

£ conductor. E. D. McCracken.... 450,378

Electric conductor, flexible, H. W. Libbe 459,385

Electric conductor, support, G. H. Winslo 459,168

Electric contact a

Electric elevator, H. H. Blades.......

Electric light, fixture, E.T. Greenfield -

Electric switch, L. D. Castor......... -

atus, C. Weuste...

#
Electrode for chairs. G.W. overall................. 459,127

Elevator. See Electric elevator. Hydraulic ele

--Or.

Elevator, C. E. Foster.....- 459,238

End gate and shoveling board, combined, T. G.

Mandt...................... ... 459,156

Endgate, wagon, J.J. Marco, , 459,194

Engine. See #ther engine.

Steam engine.

Advertising or other article, R. H. Welch 459,150

Alarm lock, Michels & Pauly... - 450.

Ambulance, Dugan & Sauerb 459,273

Ammonia and gas, making, A. Hennin. 459,193

Animal trap, G. J. Frost............... 459,163

Ant exterminator, M. Barthel.

Arm rest, F. A. Brooks........

Arm support, R. J. Davis..........

Armature for dynamo-electric machines or mo

tors, R. Lundell............................. ... 450,366

Automatic g J. C. Laporte . 450,007

£5. C. W. Linder......... 450,078

Basi .J. Wade.... . 459.0

Bathtub, G. Booth.. 458.9%

ed,£: C. Teufel........ - 459,210

ledsteads, insect guard for, A.M. Muller.. 459,089

eit, electro-therapeutic, H. W. Matthews 459,144

elt fastener, G. H. Avery 459,

Pelting, woven fabricformachine, J. P. Maddox. 459,082

licycle, O. Hanson................................... 459,

Board. See Game board.

Boiler. See Steam boiler.

Bolt, Loescher&Schmith............... ... 450,110

Boltor rivet machine, C. & C. E. Hall . 459,155

lookbinding, D. W. Landvoigt...... 459,

#": paratus, U. Bachmann............. . 459,245

3ox. See Letter box.

lox clamp, J.T. Scott............. ... 459,380

lox fastener, J. L. Matson. , 459,126

loxfor tooth powder, etc., C. San . 459,379

3race. See Sleigh brace.

rake. See Carbrake. Vehicle brake.

Wrick machine, P. Foss............ . 459,153

rick mould, C. E. Simpson... 459,313

Bridge sill, bow, W. H. Murphy . 459,301

3rine, purifying, C. G. Collins............... . 459,236

3rush, electrically-operated, F.A. Lehmann...... :

Buckle, J. F. Molloy.................................. 459,206

Burner. See Paint burner.

Button machine mechanism, Gooding & Beaure

gard.------------------------------------------...... 459,375

Button machines, eye forming mechanism for

£"########:£, 459,873
Bottons, die" for use in making shank, R. L.

Buttons, mechanism for operating dies forma

chines for making shoe, Gooding & Ellery.

Buttons, method of and machine for maki

ing & Ellery.......................

Cable grip attachment, A. O. Warner....... -

Can. See Oil can.

Can heading machine, J. M. Ruddock............... 459,147

čan opener. F. V. He lang..... . . 459,224

Cane and£ combined, M. O. Felker . 459,081

Cnr brake, automatic, W. C. Lowe.......... . 459,141

Carbrakes, ratchet handle for, M. Weber.. . 450.101

Car coupling, Dose & Ronkowski, Sr...... -#:
. 459,177

. 450,250

. 450,041

459,296

Car coupling, E. A. Gallup..

Car coupling, W. H. Garloc

Car G. Hardy.

8. D. ---.

Car-coupling attachment, J. L. Welch..

Cnr hand strap, street, C.J. Phillips..

Car spring. P. N. French. . 459,249

Carstep, H. C. Farquharson.. - . 459,169

Carstep, C. Freese................. 459,171, 459,172

Carstep, railway, H. C. Farquharson............... 459,170

Cars #" for motors of electric, S. H.

Ort----------------------------------------- -

Catriage bodymaker's trestle, W. H. Long.

Cart, road, H. J. Miller..........................

See Compartment case. Filing case.

Case.

Casting steel car-wheels, W. G. Richards..

8:###########"s, mould for wheel,

#-*- - -

Centrifugal machine, W. Bodge............... -

Centrifugal separating ine, Stanfield &

Clarkson

459,049

1197

Ether engine, P. De Susine. , 459,317

Exercising machine, F. G. G. 450,282

Eyeglasses, L. Rubel... - 450,234

Fabrics for ornamentation, treating, G, Glock. 459,006

fastening device. G. A. Weld....................... 450,000

lator. W. D. Gray., ... 459,075

Feed roller, B. D. Whitney ... 450,325

feedtrough, W.J. Webb. - ... 459,822

reed water heater, R. G. McAuley. ... 450,254

"ence, E. Roberts............... 459,019

fence, flood, J. R1 Wonacott ... 450,162

fence, hedge, R. Raby........ ... 459,181

£ po le. C. E. , 459.287

fertilizer distributer, D.M. ... 459,305

" lizer distributer, C 450,240

fifth wheel, J.J. Fe 450,360

mile rack, newspaper, J. 459,011

Tiling case for drawers, H. J. Ho 450,139

filter, oil, C. Porter............. 450,000

filter press, F. W. Wiesebrock 459,826

Tire escape, C. G. Grunz... .. ... 450,285

Tire escape, M. O'Reilly.. ... 459.304

Tire escape, S. Taft....... ... 450,228

"ire escape, P. Thoresen....... . 450,319

"langing machine, Barth & Clark. ... 459,345

"lue cl , E.T. Bell......... 450,346

fly paper package, E. F. Baker ... 450,188

fork. See Hayfork.

Truit£ machine, Strong & Coote, ... 459,337

Tumigator, E. Lestout, Jr.............. ..., 459,008

Furnace."See Water£ furnace.

furnaces, means for promoting combustion in, J.

H. O'Hara.---------------------------. - ... 459,017

Fuse and detonator, Ward & Gregory. ... 459,821

*: See Hair cutting gauge. Micromete

t*pth£
Game board, J.T. McKim........ 158

Gas meter, C. N. button......... 459,328

*: See Automatic gate. End gate. Railway

-Le

Gr: drill, G. W. Gates..................... ... 450,121

# testing machine, T. E. J. Schaibly. ... 459,022

r cutting#A. Marsh......... , 459,012

Hammer, drop, J. Bass..... 459,131

Hammer, power, C. A. Va. 459,092

Hammock, C. Knoernschild..... ....... 459,043

iiandle. See Wash boiler handle.

Hanger. See Lamp hanger.

Harvester, corn, A. W. Kiser........................ 459,006

iíarvesters, chain tightener for, J. F. Steward.... 450,114

Hat holder. L. C. Godwin...................... , 459,281

Haulage grip, endless cable, T.J. Waters. ... 450,085

Hayfork, J. Anderson................................ 459,263

Heater. See Feed water heater, Tire heater.

Water heater.

Hoisting apparatus, portable, W. C. Barr........., 458,993

Hoisting mechanism, self, G. Biddall............... 459,247

Holder." See Hat holder.

Horse£: D.C. Knowles..... . 459,293

| Horseshield,M, Halfpenny 459,383

Hub, W. H. Barlow........... 459,130

| Hub for vehicles, m 'sW. 458,

| Hydraulic elevator, J. G. Stamp....... 450

Hydraulic motor, J. W. Garrett, Jr. 459.280

Hydraulic pipe, A. H. McIlvain.... 459

indicator. See Station indicator.

Invisible comb for hair dressing, H. A. Emery.... 450,000

Iron. See Curling iron.

iro', electrically heated wristband, W. Mitch

e 459,070

Ironing table, W. G. Lindsay.................459,009, 450,124

Joint. Rail joint.

Journal boxes, oil cup attachment for, G. B.

oodmancy-----------------------................ 459,129

Journals, oil feeding device for, W. & G. Thom

80m-----------------------------------------......... 459,084

Knife. Se rgeon's knife.

Knitting machines, thickening thread mechanism

for, H. Swinglehurst...........-- - - - --- ... 459,260

| Lacing cords on shoes, etc., fastener for sec g

the ends of, G. Troxler, Jr. 459,160

La': studs, machine for setting, G. O. Schnel

er------------------------. -

| Lamp.A. French.................. -

Lamp hanger, incandescent, P. J. Chassagne..

# incandescent electric, E. P. Roberts,

Lasting machine, G. McPherson.........

| Lathing, wire, P. Miles....................

*: crimping machine, G. H. & A. Cunning

Ann

||
##

r, H. W.

| Lock. See Alarm lock. Nutlock,
|Loom friction let-off, Wyman & Gordon.

| Loom shedding mechanism, E. Redfearn

Loom take-up, G. F. Hutchins. -

Lubricator, #' A. Jakobson....... 450.349

Mailbag deliverer, C.T. Anderson.. ....... 459,190

Mail bag ''' device, J. Hellings. ..., 459,331

Manger, F. O. Worthley................. . 450,032

Meat and vegetable slicer, I. Mackey.... 459,125

Mechanical movement, G. O. Schneller. - 459.208

Metallic tube, F. K. Wright.......................... 459,211

Meter. See Gas meter. Water meter.

Micrometer depth gauge, J. Geddes 459,107

Mill safety device, L. Wagner. 450.35%

| Mill boards, grooving and scra ng ap

for, F. Hasenau................."...

Mould. See Brick mould. Sand mould,

Motor, See Hydraulic motor,
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*

ulator. See Draught regulator. Feed regu

#: Watch regulator. Windmill regu

ALOI".

Robe, invalid's, L. H. Fifield........................ 459,106

Rod. See Connecting rod.

Roller. rolier.

- Roof or other structure, iron, H. A. Streeter...... 459,051

engine, J. tocker......... - ... 459,381

W . 450,226

- 459,232

459,102

459,103

459,001

#-

|

Sewer inlet, N. F. & 459,259

Sewing machine, C. Dancel.......................... 459,036

Sewing machine feeding mechanism, Staples &

Houghton............................... ..., 459,350

Shaft, expansible, W. R. Farnsworth. 459,200

Shaft, flexible driving, J. S. Campbell.... 459,152

Shears. See Squaringshears.

Sheller. See Corn sheller.

Shingles, attachment for shingle machines for

£ , T. O. Wilson............... ... 459,031

Shutterfastener, Bushey & Sommer 459,063

Motor controlling device, R. C. Smith

Mowing machine, E. Bartlett.

Mowing machine, B. F.

Obstetrical device, L. §: Tho
Oil can, C. B. Underhill....... ##450

Opera glass attachment, C. H. Traux...... . 459,242

optical illusions, coin-freed apparatus for exhib

iting, E. Edwards...................-------------- 459,065

Ores, extracting antimony from, Schreiber &

Rait..." "::...: £:

Oysters, e. preserving, A. A. Freeman. . 459.220

Necktie. A. kel------------------------ - 4:08

Necktie fastener, J. M. Guilbert.. . 459,362

Note case, M ft.-----. . 450,290

Nuttock, J. W. Hindman. . 459,185

Nut wrench, J. W. Sullivan 459,072

Paint bucket, R. P. Ford.. 459,329

Paint burner, G. Heidel... 459,288

Paper, coin-operated machine for furnis -

toilet, F. Meisel------------------------------ ... 459,252

Paper cutter, pencil sharpener, and eraser, com

bined, T. H. Bell............................. ... 459,

Paper making machine, F. M. Van Wormer. - -

Paper retaining device, L. R. Goodwin....... 459,154

Paper rolls, contracting core for, E. W. Barton.... 459,265

Parchmentized fiber, machine for making, C. W.

binson.-------------------. 59,258

Paster, wrapper, D. W. Collins.. ,269

Pasting machine, G. W. Leiman........ 459,295

Pencil£ Mills & McDermott.. 459,180

Piano,£ L.A. Subers.................. - -- -

*: ee Hydraulic pipe. Stovepipe. Tobacco

pipe.

Pipe connections of weldable material, making,

Pi W.£ airspace covering f t . 459,318

pes, poliers, etc., airspace covering for s

J. P. Costigan......................... 459,035

Plane, J. K. Kendrick.................. . 450,122

Planter, cotton, W. P. & Y. M. Bledsoe............. 459,230

Planters, driving mechanism for, Helvern &

Pla'" if utilit t 459,289ates for purposes of utility or Ornament, pre

paring R.£" - "#. 459,137

Plow, W. H. Hoisclaw...

Pocketbooks, gusset clasp for. D. M. Read.159,807, 59.3%

£ost hole boring machine, C. Allen................. 459,262

ress. See Filter press.

Press gear, C. L.S. 459,316

Printer's quoin, E. P. Mowers.... 459,071

Printing plate, Mullaly & Builock. 459,239

Protector. See Wall protector.

Pulley, W. B. Hosford................... . 459,067

Pulley and bracket, clothes line, O. Lund. 450,142

Pup, machine for forming hollow ware from, G.

Pui m'ing machine, G.B. King: ..
# 8. G. Mills.....lator for. T. W. Heermans. 459,384

umps, pressure£" ator for, T. W. Heermans. 459,

Rack. s: File rack. *

Rail joint, W. J. McCord

Railway gate, 0.W. Brockway...........

Railway rail joints, bed plate for, J. W. Wa

*ge: and binders, gleaner attachment f

Reel. Taylor. -

eel. See Wir

Refrigerator, A.I. Dexter........

Shutterfastener, Clark

astener. E. T. Keener.

Shoef.# J. Dessoir.

Signaling device, F.R. Thompso

*: machine for gathering, Plimpton &

W18---------------------------------------. - -

Skiving machine, C. . 459,231

Sleigh brace, J.B.'s ,336

sm', means for regulating the draught

W. Bullock........................ -

as

Spark arrester, P. M.

Spinning ring£
Spoke socket, L. (

Spring. See Car

spring.

Vehiclespring. Door spring.

Stock material, mechanism for feeding strips of,

Gooding & Eiler

rs

us, H

ollins

tove, odorless£, W. O

tove or rang . A. Fisher....

tovepipe, adjustable. P. Bieber...

trap. See Car hand£,

thrasher, A. B. Reeves... 459,369traw carriers, hood for

traw stacker. L. N. Savaria. ,050

Surgeon’s knife, G. H."rua: ,056

urgical pump, B. F. Hales......................... 002

urgical pump, C. H. Truax..... 459,053 to 450,055

Suspenders, W. W. Rosenfield..........- 459,020

Switch. See Electric switch.

*', See Ironing table. Writing and drawing

e.

Tack pulling machine, lasting, Gordon & Perry... 459,202

Tapping£ P. G. Hermance.. - 459,138

Telegraphic£5 apparatus

Telephone, J. H. Howard.......... -

Telephone receiver, J. H. Howard.......... -

Telephone, receivers, hook or crotch for, J. H.

oward-----------------------------------......... 459,213

Tentering machine guide,L.C. Hollingworth..... 45:
Thill coupling, H. C. Burdette............ £|

Thill coupling, J. Deitrick............... 459,074

Tin from waste tin plate, recovering, J. M. G.

Bonnet - 0.34O

Tire heater, J. H. Parks.

Tire, velocipede, L.A.

Tire, wheel, H. Myers.

Tire, wheel, S.J. Rose

Tobacco pipe, J. Lauhoff

Tongue, wagon, W. H. Benfo

Roy, E. Kronenberg...........

Toy, puzzle, Muller & Woodbridge........

ap...See Animal trap.

Trough. See Feed trough.

Truck, piano, H. Linden.............................. 450.365

H

Watch bow fastener, C. F. Morrill.................. 459,195

Watch regulator, S. L. Gaarder........ .459.278,459,279

Water bar grate, circulating, J. Reagan..... ... 459,342

Water grate and feed water heater, circula

W. alls. . . . . . .

Water heater, sect E. ,096

Water heating furnace, J. W. Warner. 459,243

Water meter.L. H. Nash......- - 459,332

Weather strip, C. D. Hartzell.... 09

Well drilling# aratus, A. J. Ross....

W£:*''', - 039n machine, yarn or thread, J. W. Foster... 459,Windmill, J.£- - ------- - - * r 184

Windmill regulator, H. B. Niebel... . . . . . . . . .

Windmills, pump regulator for, D. A. Ferrier.

Wire reel, S. Trump

W£:#: t###choppers, foot support for, 0.

Wrench. £ Nut''

Wrench, T. Sherk

Wrench, R.T. Torkelso

Wrench and gas pipe tongs,

Wringer. See Clothes wringer.

Writing and drawing table, J. G. E. Sauer.

Yarn spooling machine, J. W. Foster."

Zinc ores, treating, W. West (r)-------

DESIGNS.

Button, jet, L. Prange.........-

Pleasure boat, G. Ohmer...........

TRADE MARKS.

Baking powder, American Pure Food Company.... 20,105

Canned salmon, J. W. Hume.................... 20,106

Chicken cholera powder, J. H. Brown & Co. . 20,114

Cigars, G.A. Kent & Co..................... . 20,118

Constipation, cure for, Sutliff & Co........ - 20,119

Crackers, United States Baking Company . 20,122

Liniment, J. P. Cox.................................... 20,115

Medicine for nervous affectio fevers, coughs,

colds, neuralgia, and for the blood, G. W. Smel

ser--------------------------------

Paints, bituminous, Reh & Co.....

Perfumery and perfumed articles

Blanc.----------------.

£ M. M.£ - -

erators, Alas frigerag #*in

Remedies for various diseases, family, Dr. Russel

MedicineC#.--- 20,121

Salts derived from the water of the Marienbad

spring, remedial, Muller, Philipp & Co........... 20,123

Salts derived from the Marienbad spri water,

tablets or lozenges containing, Muller, Philipp

- 0------------------------------------------------- -

Soap, family, N. K. Fairbank & Co Y----- . 20,112

Toilet articles and preparations, various, V. Klotz. 20.117

Toy torpedoes, Klueber Manufacturing bo . 20,107

Whisky, D. Lieber........................... . 20,108

A printed copy of the specification and drawing of

any patent in the foregoing list, or any patent in print

issued since 1863, will be furnished from this office for

25 cents. In ordering please state the name and number

of the patent desired, and remit to Munn & Co., 361

B way, New York.

Canadian patents may now be obtained by the in

ventors for any of the inventions named in the fore

#: list, provided they aresimple, ata cost of $40 each.

f complicated the cost will be a little more. For full

instructions address Munn & Co., 361 Broadway, New

York. Other foreign patents may also be obtained.

~toverfieements.

Inside Page, each insertion -- 75 cents a line

Back Page, each-insertion------- $1.00 a line

The above are charges per agate line-about eight

words per line. This notice shows the width of the line,

and is set in agate type. Engravings may head adver

tisements at the erate per agate line, by measure

ment, as the letter press. Advertisements must be

received at Publication Office as£ 18 ursday

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

- Q\\\\\\\ {-\\\\\\\SQN NONS

The Sebastian-May Co.
Improved Screw Cutting

£LATHESPower

Drill Presses, Chucks, Drills, loss;
and Machinists' and Amateurs

Outfits. Lathes on trial. Cata

logues mailed on application.

165 to 167 Highland Ave.,

*IDNEY, 0.1110.

SCIENTIFIC AMERICAN SUPPLE

MENT. Any desired back number of the Scientific

AMERICAN SUPPLEMENT can be had at this office for

10 cents... Also to be had of newsdealers in all parts of

the country.

AIR COMPRESS

GENERAL MACHINERY for " *

-

**

MINING TunNELING." (£,

RAND DRILL Co 23 FARKPA&E New*:

SPECIAL NOTICE!
£dsome photo-engraved display sheets

entitled,

*Recent Improvements in Air Compressors,”

“Recent Improvements in Rock Drills,”

mailed free to any one who will cut out this

advertisement and mail it to us with his name

and address.

INGERSOLL-SERGEANT DRILL Co.

No. 10 Park Place, New York, U.S.A.

|CATALOGUES FREE TO ANY ADDRESS

*

SNSSSSS

REPORT ON INSECTS.–BY PROF.

C. H. Fenald. A history of some common, injurious in

sects, and the methods cf destroying them and holding

them in check. With 26 illustrations. Contained in

SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 802 and

803. Price 10 cents. Each to be had at this office and

from all newsdealers.

#######! Green River Screw Plates.

Bolt Cutters,Hand and Power Drilling Machines, Punch

ing Presses,Tire Benders, Tire Upsetters, and other

Labor Saving Tools. Send for Price List.

WILEY & RUSSELL MFG, C0, Greenfield, Mass,

New York Agency, 126 Liberty Street.

£Fancs ().
!" FLAT STEEl- $';*
240 & 242 W. 29.7% ST NEW-YORK .

USEADMANIWAll PIASI:
It is Hard, Dense,, and Ad

- *-- hesive. Does not check or crack.

- It is impervious to wind, water,

" and disease germs. It dries in a

It can be applied in

"any kind of weather. It is in gen

| "eral use. Licenses granted for the

|-rmixing, using: and-selling.

Address ADAMANT MFG. C0.

300 E. Genesee St.,

Syracuse, N. Y.

*Star" Sc

*:I L I':wings t9x25# A Inatic&:

LATHE

FIF|HT
Saws.Lathes ofall our

Mortisers. Machinery.

Seneca Falls Mfg. Co.,695 Water St. Seneca Falls, N.Y.

PROPOSALS.

-

U S. Engineers office, Wilmington, Del.
- -- £, 22, 1891.-Sealed proposals, in tripli

cate, will be received at this office until 12 o'clock, noon,

on September 21, 1831, and then opened, for the con:
struction of a new ice pier, and the removal of ice pier

“H,” in New Castle Harbor, Delaware. The attention

of bidders is invited to the Acts of Congress approved

£ 1885, and February 23, 1887, vol. #£ 332,

and vol. 24, page 414, Statutes at Large. For all informa

tion apply to WM. F. SMITH, United States Agent.

Proposal: for supplying Cut Stone. -United

States Engineer Office, Montgomery, Ala., August

30, 1891. Sealed proposals, in triplicate, for£ cut

stone at Wetumpka, Ala., will be received at this office

until 12 o'clock noon, standard time, on October 3, 1891,
and will then be opened. The attention of bidders is

invited to the Acts of Congress approved February 20,

1885, and February 23, 1887, vol. 23, page 332, and vol. 21.
age 414, Statutes at e. Specifications, instructions

orbidders, and blank forms for proposals may beob

tained at this office.

PHILIP M. PRICE, Captain Corps of Engineers U.S.A.

Office o' the Lighthouse Inspector. Third Dis
tri Tompkinsville, New York, P.O. Box 2128.

New York City, August 31, 1891. Proposals will be re

ceived at this office until : o'clock P.M., on Wednesday,

the 16th day of September, 1891, for£ 17,000 feet,

more or less, of three conductor double armor electric

cable about two inches in diameter, needed for lightin

buoys to mark, Gedney Channel, New York Bay. Fu

information relative to this cable can be obtained on

application at this office. The right is reservedtoreject

any or all bids and to waive "g efects.

HENRY F. PICKING, U.S. N., Lighthouse Inspector.

--
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:BICYCLE

'russ, electro-therapeutic, H. W. Matthews...... 459,143

"ub. See Bath tub.

"ube. See Metallic tube.

Nube expander, Dudgeon & Weeks................. 459,176

"ug, J. Grierson.............

Blickensderfer,

459

£f machine, B. M. Steele......... 452,149.

Umbrella, A. Silber.... - . 459,025

Unicycle, H. C. Ross - #19)
Valve, S. M. Beery.. . 459,132

Valve, J. Dreisorner. , 459,271 |

Valve, L. N. & J. H. ( . 459,201

ve, G. B. M - - ...... 459,044

sin etc., outlet,

J. Clifford..... .......... - - --- 458,997

Valve, automatic, J. Clapp.... . 459,198

Valve, pop safety, J. M. Coale 459,268

Valve, safety, J. M. Coale....... 459,104

Valve, steam-actuated, H. Beis 459,120

Valve, steam engine, A. P. Bliven... 459,151

Vamp skiving machine, W. H. Nevins 459,166

Vehicle brake, J. F. Dugan.......... 459,272

Vehicle running gear, T. G. Mandt. 459,157

W: cle spring, J. Hessong...... . 459,005

ehicle wheel, J. Driver.. . 458,990

V ipede, L. W. Noyes.................... , 459,016

Veterinary remedy, G.G. & S. B. Gayman. . 459,178

Wall protector and fender, M. Hall....... . 459,251

Warming closet or oven, J. Erben. . 459,199

Wash boiler handle, W. A. Smith. . 459,314

Washing machine, J. B. Martin. . 459,297

Washing W. R. Salisbury..... '#|

Watch bow fastener, E. C. Chappatte...... . 459,133

send for prices to

A.W.GUMP&C0...dayton,0.
New Bicycles at reduced

prices,#:£nd
ones, fieuit Repairing.

Bicycles. Guns and Type

- Writers taken in exchange.

Boys' or Girls'24-in. Safety, with rubber tires, st:...C.O.
Boys' *-inch Safety, with rubber tires -, - . 17.50.

Gents' 30-inch Safety, ballstobe'sand pedals, 55.o.o.

$3 PRINTING PRESS. #':
logue for two stamps. Kelsey & Co., Meriden, Conn.

The most Successful Lubricator

for Loose Pulleys in use.

VAn Duzen's PATENT

LOOSE PULLEY OILER

Highly recommended by those who have

used them for the past four years. Prices

very reasonable. Every user of machin

|ery should have our “Catalogue No. 56,”

sent free. Mention this paper.

WAN DUZEN & TIFT, cincinnati, Ohio.

inventions Frial, DEVELOPED
First-class workmanship only. Full interest and confi

dence guaranteed. Charges reasonable. Estimates fur

nished. WM. GRUNow, Jr.,204 and 206E.43d St., N.Y.

on EASY

PAYMENTs

No extracharge.

All makes new or 2d hand. Lowest

rices guaranteed. "…nd for cata and

savemoney.£,Hazard& Co. 16.G.St.Peoria, Ill

CATALOGUE FREE TO ANY Address.

ODELS AND cEARS

X-r: © #69:9
- NICN NZEE. E.L. vGRK s. c. F. CAGO.

NICKEL PLATING
&POLISHING MATERIALS.

ZUGKER&LEVETT

CHEMICAL C9 NEW YORKUSA

NICKEL ANODES,

NICKEL SALTS,

RoucEs,

com Position,

BUFFING WHEELS,

ELECTRO & NicKEL

PLATInc. ouTF1Ts.

GASãGASULINEENGINES
STATIONARY and PORTABLE. All Sizes.

* - Dwarfs in Size, but

*\\ Giants in Strength.
A Expense one cent an

bour per horse power

and requires but little

attention to run-them.

Every Engine

Guaranteed. Full

£ free by mail

Mention this paper

A= - VAN DUZEN

GAS&GASOLINE ENGINEC0. Cincinnati,0.

“Improvement the order of the age.”

THE SMITH PREMIER TIPFWRITER

rovements.

All the Essential Features greatly perfected.

- t Durable in Alignment.The Mos Easiest Running and Most Silent.

All type cleaned in 10 seconds without soiling the hands.

The Smith Premier Typewriter Co., Syracuse, N.Y., U.S.A.

Important '

Send for Catalogue.

IEMNWITHMINE,":
Write for terms and particulars.

TYPHOID FEVER –A VALUABLE
paper by Prof., Dujardin Beaumetz, showing the great

progress that has been made in, recent years, in the
treatment of this dangerous disease. Contained in

SCIENTific AMERICAN SUPPLEMENT. No. 800. Price

10 cents. To be had at this office and from all news

TYPE FOR TYPEWRITERS
- - Stencils, Steel Stamps, Rubber and

E. - - Metal Type Wheels, Dies, etc.

viodel and Experimental Work

Small Machinery, Novelties, etc., man

ufactured by special contract.

New York StencilWks,100 Nassaust, N.Y

*OR RAILROADS

'D'ANKS...:ARGE warER TAN'-'. - -######"> co-AF-L|| --- or

cypress lumber.
tric ATIONS FURNISHED - - "

#:WR |CADWEL&C.

In 2D E Main St. Louisville KY

A CONNECTICUT PEACH ORCHARD.

–By J. H. Hale. An interesting description of a farm

on which 16,000 bushels of peaches are ‘btained from 35

acres. Contained in ScikNTIFIC AMER/CAN SUPPLE

MENT, Nos. 769 and 770. Price 10 cents each. To be

had at this office and from all newsdealers.

USH MAN CHUCK

Complete line for all uses shown in new

illustrated catalogue, free to all.

Cushman Chuck Co., Hartford. Conn.

THE CONIC SECTIONS.-BY PROF.

C. A. MacCord. An examination of the four conic sec

tions, with a definition applicable to all. With 6figures.

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.

803. Price 10 cents. To be had at this office and from

all newsdealers.

Wells, Oil and Gas Wells, drilled

by contract to depth,from50

t. We manufacture

and furnish eve grequired

to drill and complete same. Port

able Horse Power and Mounted

Steam Drilling Machinesfor100 to

600ft. Sendocents forillustrated

catalogue. Pierce Artesian

and oil Well 5''':
80 Beaver Street. New York.

THE BUILDERS OF THE STEAM EN

#"The founders of modern industries. Address by

Dr. R. H. Thurston, delivered at the Centennial Cele.

bration of the American Patent System. Contained in

SCIENTIFIC AMERICAN SUPPLEMENt, Nos. 802 and

803. Price 10 cents each. To be had at this office and

from all newsdealers.

match.

Sam'l J. Shimer & Sons,

Centre St., Milton, Pa.

THE NEw Mooel “HALL.” A
R, -

PERFECT TYPEWRITE

BEST MANifolder.

Jī"Terms to Agents Liberal.

PortAble, INExpensive. |

WRITES ALL LANGuAges.--

Send for Catalogue and

Specimens of Work.

Address N. TYPEWRITER CO.--

611 Washington St., Boston, Mass.

NICKEL
A NIE

#AN'APPARATUS

KN.J.,

31 LIBERTY ST. N.Y.

-in-jS 23 S.CANAL ST. CHICAGO

N.: CASTINGS FOR ALL PURPOSES.

COAL TAR OR ANILINE DYES-A

list of the principal coal tar dyes occurring in commerce,

with their reactions. Contained in Scientific Ameri

CAN SUPPLEMENT, No. 8 Price 10 cents, To be had*01.

at this office and from all newsdealers.

The Scientific American

PUBLICATIONS FOR 1891.

The prices of the different publications in the United

States, Canada, and Mexico areas follows:

RATES BY MAIL.

The Scientific American (weekly), one year -

The Scientific American Supplement (weekly), one
year, - - - - - - - - - -

The Scientific American, Spanish Edition (month

$3.0

5.0

ly), one year, 3.0

The Scientific American Architects and Builders

Edition (monthly), one year. - - - - - 2.5

COMBINED RATES.

The Scientific American and Supplement - -

The Scientific American and Architects and Build

ers Edition, - - - - - - - - -

The Scientific American, Supplement, and Archi

tects and Builders Edition, - - - - -

Proportionate Rates for Six Months.

This includes postage, which we pay. Remit by

or express money order, or draft£e: of * Postal

9.0.

MUNN & Co., 361 Broadway, New York,
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Blinn's Tin, Sheet-\rom and Copper-Plate Worker.

A New, Revised and Jinlarged Edition, from New

Type, with New Engravings.

One of the Most Popular Technical Books ever published

in the_United States.

JUST READ.Y.

A PRACTICAL WORKSHOP C0MPANION

Tin, sheET-IRon
AND

COPPER-PLATE WORKERS.
Containing rules for describing various kinds of Patterns

usedbyTin,Sheet-lronand Copper-Plate Workers. Prac

tical Geometry. Mensuration of Surfaces and Solids:

Tables of the Weightsand Strengths ofMetals and other

Materials: Tables of Areas and Circumferences of

Circles; Composition of Metallic Alloys and Solders,

with numerous valuable Receipts and Manipulations

for every-day use in the workshop. By Leroy J. Blinn,

Master Mechanic. A new, revised,and enlarged edition

rinted from new type, and with 170 newly engraved
llustrations.

In one volume, 12mo, 296 pages, price $2.50, free of postage

to any address in the world.

It having been found necessary to make a new set
o £e plates and new engravings of this most

popular book-the old ones having been worn out by

actual use-it was determined to have thebook re-edited

anq to add to it, in the different departments,new,recent

and necessary matter. All of the old illustrations of

patterns have been retained, and new ones have been

added. . The portion treating of metallic alloys and

solders has been entirely rewritten, so as to have a more

systematic arrangement, and to bring it abreast with the

best modern£ in this interesting and important

field. In all the other departments new matter has been

added, every effort having been made to render the

entire work, in the future, if possible, even more useful

# the #". sheet-iron and copper-plate worker than in

e past.

ABSTRACT of CoNTENTS.

Rules for Describing Patterns; Practical Geometry;

Mensuration of Surfaces; Mensuration of Solids, and

Capacities of Bodies; Tables of Weights, etc.; Tables of

the , Circumference of Circles, and of the Areas of

Circles; Rules for# the Tables Useful; Sizes

of Tinware; Capacity of Cylinders, and various other

Useful Tables and Information; Practical pts,

Warnishes, Lacquers, Cements, Metallic Alloys, Miscel

£" Receipts; Strength of Materials, with Tables.
Iloiex.

**The above or any of our Books sent by mail, free of

postage, at the publication prices, to any address in the world.

[…" A circular of 4 pages, quarto, giving the full Table of

Contents of this popular book, will be sent free of postage to

any one in any part of the world who will furnish his

address.

** Our New and Enlarged Catalogue of Practical and

Scientific Books, 88 pages, 8vo, and our other Catalogues, the
‘whole covering ev branch of Science applied to the Arts,

sent free and Tree of postage to any one in any part of the
world who will furnish us with his address.

HENRY CAREY BA:RD & CO.

INDUstitial PublishERS.BookSELLERS &IMPORTERS

810 Walnut St., Philadelphia, Pa., U.S.A.

AIR BRUSH 111E nest

gold medal

award by Franklin Institute as of

a legitimate Art Tool. Invalu

able to crayon and water color por

trait artists and draughtsmen. Saves - -

time, gives finest technical effects. W

AIR BRUSH MFG. Co., 67 Nassau St., Rockford, Ill.

for small newspa.
Cheap

ting:rules. Send two stamps for Catalogue to

REL-EY & Co., Mieriden, Conn.

HOW TO MAKE. DYNAMO.ELECTRIC

Machines-By Geo. M. Hopkins. With drawings to scale

and full directions for constructing dynamos of different

sizes. The small machine is intended for experimental

purposes. Will heat from 4 to 6inches of platinum wire,

produce the electric light,£ water rapidly.

magnetize steel, ring a large gong, give powerful shocks.

£ induction coils, and will, for temporary use, re

place 8 or 10 Bunsen cells. Contained in 8UPPigments

161 and 599. Price 10 cents each. The larger ma

chine£ eight 16-candle lights or one powerful

arc light. Can be arranged as a series, shunt, or com

pound wound machine, Can be run for a short time by

two or four men. Requires one horse power for con

tinued running. Best engravings of dynamo ever pro

duced. Details of every part shown. Winding of arma

ture and field magnet plainly illustrated. Any intel

ligent person with the aid of these drawings and instruc

tions may make useful, durable, and effective machines.

Contained in SUPPLEMENT 600. Price 10 cents.

MUNN & Co., PUBLISHERs. 361 Broadway, New York.

DEAFN#&#An MDists GURED
heard. Successful when all remedies fail. Sold

only by F. Hiscox, 833 B'way, N.Y. Writefor book of£FREE

PATENT STEAM-PIPE CASING

-- - -FOR

Æ Underground Steam Pipes

A. WYCKOFF & SON,

116 East Chemung Place,

ELV11-A. N. Y.

Do it yourself. Cir

cular press $8. Size

factory.

Two staves removed to show lining

between inside and outside staves.

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, includ

ing works on more than fifty different subjects. Will be

mailed free to any address on application.

MUNN & Co., Publishers Scientific American,

361 Broadway, New York.

BARNEs. -

New Friction Disk Drill.

Fort LIGHT WORK.

Has £,£:£: 1600

peed be to

£: :££ F:applied

can be£ to drive, with equal safety, the

smallest or largest drills within its range-a-won.

derful economy in time and great saving in drill

breakage. Send for catalogue.

W. F. & JN0. BARNES CO.,

1999 Ruby St., Rockford, Ill.

GLOISONNE. – THE USE OF, FOR

decorative purposes in ancient and modern times... By

Clement Heaton. A review of the history of this variety

of decorative art, showing what place it has held as an

art in bygone days, and how it can be used now. With
8 illustrations. Contained in SCIENTIFIC AMERICAN

Supplement, No. 801. Price 10 cents. To be had at

this office and from all newsdealers.

ROPER'S PRACTICAL HANDY 800KS

FOR ENGINEERS AND FIREMEN.

By STEPHEN RoPER, Engineer.

Engineer's Handy Book, #3.50; Use and Abuse of the

Steam boiler, $2.00; Hand Book of Modern Steam Fire

£ $3.50; Young Engineer's Own Book.s3.00; Care

and Managementof the Steam Boiler, $2.00; Hand Book

of Land and Marine Engines. $3.50; Catechism of High

pressureSteam Engines, $2.00; Hand Book of the Loco

motive, $2.50; Questions and Answers for Engineers,

00; Instructions and Suggestions for Engineers and

iremen, $2.00. These books embrace all branches of

Steam Engineering-stationary, Locomotive, Fire, and

Marine. They are the only books of the kind ever pub

lished in this country. Will be sent to any part of the

UnitedStates or Canada on receiptof price. Send money

in Registered Letter, P.O. Order, or Postal Note.

EDWARD MEEKS, Publisher,

1012 walnut Street, Philadelphia, Pa.

T0 MANUFACTURERS SEEKING FOREIGN TRADE.
In view of the enlarging commercial relations betwe

established, nearly two years ago, under the title of

en the United States and the republics south of us, we

La América Científica & Industrial,

a regular monthly trade edition of the SCIENTIFIC AMERICAN in the Spanish language.
A.

in the Spanish language.

merica Cientificae industrial is profusely illustrated. It is the finest scientific industrial tradepaper printed

It circulates throughout Cuba, the West Indies, Mexico, Central and south

America. Spain and spanish possessions-wherever the Spanish language is spoken.

Including the Americas, North and South, Cuba, Spain

ples of the world number in the aggregate not less than

reaches nine millions of square miles.

To all these#":
and instruction. evo

and her colonial possessions, the Spanish-speaking peo

seventy-five millions, and the landed area by£occupied

rinted in their own language, La America Cientifica goes with its messages of knowledge

d to the spread of useful information, it is welcome everywhere.
No publication has ever been produced in the Spanish language that begins to compare with La America Scien

tifica in the extent and variety of scientific contents or number of illustrations. It has the largest circulation in

Spanish countries of any periodical of its class.

* In the advertising pages of LA AMERICA,CIENTIFICA. E.INDUSTRIAL our merchant
and manufacturers have before them a rare medium through which widely to make linown the

merits of their productions, and thereby securin

ish countries.

The subscription price to La America Cientifica is $3 a year.

tion. Address

MUNN & CO., Publishe

ng a share of the vast trade of neighboring span

Sample copy and advertising rates sent on applica

rs, 361 Broadway, N. Y.

"oo" enoes:
MossTYPE-

PHOTO ENGRAVING.

-ZINCETCHING

2nd £- MACHINERY #
N.Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y.

Atkinson “Cycle” Gas Engine

Uses less gas per H. P. than

any other.

Has a working stroke at every revolu

tion of the crank. The stead

test, most economical, and

easiest to start of any gas

engine made.

Henry Warden, Manuf’r.

P.

Ournew General Circular*S.A.,” showing

of all our work, is now ready. Send stamp an

lars for estimates.

mons

particu

EARTH SCRAPERS.-DESCRIPTION

of a number of the most improved drag, wheel, and

wagon scrapers for the removal of earth' in building

railroads, laying out streets, etc. With 35 engravings.

Contained in SciENTIFIC AMERICAN SUPPLEMENT, No.

797. Price 10 cents. To be had at this office and from

all newsdealers.

INVENTIONS PRACTICALLY DEVELOPPD
Drawings, Pattern Making, Experimental and Fine Ma

chine Work of all kinds. MILLIKEN & D'AMOUR,

151-153 Cedar Street,near West Street, New York.

--~~~
-

RAPH1

Are unequaled for smooth. tough leads.

824. Allegheny Av., Phila., Pa.

Ice, etc., in a few
FAMILY ICE MACHINE:''':

*:L. Dermigny, 126W.25th St., N.Y. Four patents for -

*= Capacity up to 200 tons per hour.

Has produced more ballast, road

metal, and broken more ore than

all other Breakes combined.

Builders of High Grade Mining

Machinery.

Send for Catalogues,

GATES IRON works,
50C.So.Clinton St., Chicago

215 n St., Boston, Mass.

|

NEw cATALocu
-OF

VALUABLE PAPERSA
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent

to any address.free of char

N# & Co., 361 lirondway, New York,M1U

tion Scien

to:
If your stationer does not keep them, h

., for samples

tific American, and send.16c. in,stam

Dixon Crucible Company, Jersey City, N.

worth double the money.

JEMKIMS UPRIGHT CUSHIOMED

POWER HAMMER.

Users of this hammer sustain,usin

Assaying that it has no equal in all good

Śworking qualities. Perfect cushion and

- ect bion, with perfect control. For

rticul & R. WISTER & C

- # So, 4th

-FOR

FREE SITES TO SUBSTANTIAL

MANUFACTURING ENTERPRISES

in the rapidly growing towns of Virginia and West Vir

ginia, possessing CHEAP IRON, CHEAP LUMBER, CHEAP

FUEL, and RAILROAD FAC1LITIES, address J. H. DIN

GEE, 330 Walnut Street, Philadelphia, Pa., President

and General Manager of numerous Land Companies

situated along the lines of the Norfolk & Western

Railroad.

*

£3.A.

PURE TEMPERED COPPER
£ MECHANICAL USE.S.H.IGHEST ANTI-FRICTIONAL

BLE -

SAFESTIMOST DURABLE& ECONOMICAL METALEVER OFFERED FOR we

QUALITIES.INDISPENSI
OR ELEC - WORK-EUREKATEMPERED COPPER to, NORTH EAST, PA.

“STANDARD”*:WELDRESSERwi

for Truing and Sharpening Emery Wheels.

Pree complete with extra cutter 82.00.

single cutters, without handle 60 cents each

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

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

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

fit. Will last three times as'i as any other make.

s"i"A NioAnn Tool, Co., cleveland, Ohio.

Our Twist Drills and Tools are sold by all dealers in

Hardware and Supplies, or "Send for Catalogue.

'MAGI(LANTERW&
- WITHWITH Oil LAMPSHINE No EQUAL

EASTERN PRICES

TMD. T. R. E.

GUAAANTEED

. MAN

38 MADISON STCHICAGO Ill

Steam! Steam!

Quality Higher, Price Lower.
For Strictly Cash, Complete Fixtures except Stack.

2-Horse Eureka Boiler and Engine, - $145

4- - - - - - - 225

Other sizes at low prices. Before you buy get our prices.

B. W. PAYNE & SONS,
Drawer 56. E1,MIRA, N. Y.

T0 BUSINESS MEN
The value of the SCIENTIFIC AMERICAN as an adver

tising medium cannot be overestimated. Its circulation

is many times greater than that of any similar journal

now published. It goes into all the States and Territo

ries, and is read in all the principal libraries and reading

rooms of the world. A business man wants something

more than to see his advertisement in a printed news

paper. He wants circulation. This he has when head

vertises in the SCIENTIFIC AMERICAN. And do not let

the advertising agent infl you to substitute some

other paper for the SCIENTIFIC AMERICAN, when se

lecting a list of publications in which you decide it is for

your interest to advertise. This is frequently done for

the reason that the agent gets a larger commission from

the papers having a small circulation than is allowed on

the SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad

dress MUNN & Co., Publishers,

361 Broadway, New York.

OIL WELL SUPPLY CO.91 & 92 WATER sTREET,

Pittsburgh, Pa.,

Manufacturers of everything needed for

A-TE-"I"ressTA-IN w? Erra-as

for either Gas, Oil, Water, or Mineral

Tests, Boilers, Engines, Pipe,

Cordage, Drilling Tools, etc.

Illustrated catalogue, price

lists and discount sheets

on request.

HE PENNA. DIAMOND DRILL & MFG. C0.

BIRDSBORO, PA., Builders of High-ClassT# Engines, Diamond Drills, Power and Hand

Cranes, and General Machinery.

PAINTRööFs
Dixon's SILICA CRAPHITE PAINT

Waterwillrunfromitpureandclean, Itcoversdouble

the surface of any other paint,and will last four or

times longer. Equally usefulforanyironwork,Sendfor
wirculars. Jos.# crucible Co., Jersey City, N.J.

YOUR

|-# STEAM PU

#on: SEVEN DoELARs

OR. W. RITE

DEMAND THIS PUMP_

OF YOUR ×
-

-

TO US FOR PRICES.

VAN DUzen's PATENT

DEALER.

VANDUzEN & TIFT.
SOLE MAKERS

SciNTSAT. O'e

A Primer on Inventing

Or rather on mechanical helps to inven

tion, experiments, investigation, etc., sent

free, to advertise our machiue shop. -

THE JonEs BRothERs ELECTRIC Co. CIN*rr.o.

-BREEDS OF DOGS.-BY P. MEGNIN.

A review of the different breeds of dogs usually met

with in dog shows, with notes on the origin of each

variety. With 11illustrations. Contained in SCIENTIFIc

AMERICAN SUPPLEMENT, Nos. 803 and 808. Price

# £. To had at this office and from all news

elliers.

|

Having invented a Navigable 'o'; wish to find

some party with capital to develop it. For particulars

address H. Glazebrook, Simcoe, Norfolk, Ontario, Can.

HARBORS, NATURAL AND ARTI

ficial. By F. H. Chesewright. A description of some of

the most notable of the natural as well as artificially

made harbors, illustrated with thirteen figures. Con

tained in SCIENTIFIC AMERICAN SUPPLEMENT, Nos.

804 and 805. Price 10 cents. To be had at this office

and from all newsdealers.

& J.GS &SIAMPE

ERFORATED

ICoal"ORE SE

METAS MINING SCREENS
SEPARATORs, REvolvinc-SHAKING scatt's

AIIERIES"MILLING-MINING MACHINERY".

HARRINGTON & KING PERFORATING G CHICAGO.

New York Office, 284 PEARL STREET.

-FOR CIRCULARS,

ESSEX & BURAE STREETS,

BUSINESS END OF THE AMERICAN

Newspaper. By A. H. Siegfried. An interesting paper

on the work of the publishers' department of a news

paper; circulation of American papers; met s of

rinting, etc. Contained in SCIENTIFIC AMERICAN

UPPLEMexit, Nos. 795 and 79.6. Price 10 cents

each. To be had at this office and from ne

dealers.

Barrel, Keg, Hogshead

STAWE MACHINERY.

Over50varieties manu

-- factured by

Truss hoop Driving. E. & B. Holmes,

66 Chicago St., BUFFAlo, N. Y.

ALSO A FULL LINE OF WOOD WoRkiNG MACHINERY.

IE'MEMACHINERY MAMUfacIURER5,

Hyrdaulic, Jetting, Revolving, Artesian,
Diamond *pecting Tools, Engines, Boile

Wind Mills, Pumps. Encyclopedia: 1,

engravings, Earth's Strata, Determi

nation quality water,mailed,95c.

The American Well wo

Aurora, ill.

\\

TVM

11 & 138. Canal

St., Chicago, Ill.
-

-

PERIODICALS
HARPER'S MAGAZINE, One Year - - $4.00

HARPER'S WEEKLY, One Year - - - - 4.00

HARPER'S BAZAR, One Year - - - - - 4.00

HARPER'S YOUNG PEOPLE One Year - 2.00

[5"Postage free to all subscribers in the

United States, Canada, and Mexico.

The volumes of the WEEKLY and BA

ZAR begin with the first numbers for

January, the volumes of the YoUNG

PEOPLE with the first number for No.

vember, and the volumes of the MAGA

ZINE with the numbers for June and

December of each year.

Booksellers and Postmasters usually

receive Subscriptions. Subscriptions sent

direct to the publishers should be accom

panied by Post Office Money Order or

Draft. When no time is specified, sub

scriptions will begin with the current

Number.

TheMAGAZINE is an overflowing store of good litera

ture and exquisite art—a delightful production deserv

ing all the fame and all the material success which have

n won by it. The WEEKLY, is a rarely illustrated

chronicle of the year's events. There is no end of pleas

ure and profit, in its pages. . . . . The BAzAR is a repo

sitory of fashion, and a gallery of some of the finest

engravings of the time. . . . . The Young People is

a treasure-house, fascinating to ever

: # to£:i:'' f

Valuable, "Il 1118 we and delightful line of publica
tions, indeed.-N.Y.S. n. g p

Address

HARPER & BROTHERS,

NEW YORK.

ATOMIC. WEIGHTS. - A REVISED

table of atomic weights, giving the results of the latest

determinations. Contained in Scientific American

SUPPLEMENT, No. 803. Price 10 cents. To be had at

this office and from all newsdealers.

C-IE--"E.

Ventilating and Drying

FA N. S.

| Light Running, Adjustable

Blades, Self-0iling Bearings.

24-page catalogue free.

Also Rubber Press Rolls for Wool
and Yarn Washing and

loyeing Machines.

GEO, P, C1,AR.1%, Manaf.

Box L., Windsor Locks, Ct.

tal Science

Geo. M. Hopkins.

Interesting Experi

ments in Every Branch

of Physics. Descriptions

of Simple and Efficient

£, much of

which may be Made at

Home. Among Subjects

treated are Electricity in

all its Branches, Magnet

ism, Heat, Light, Photo

£"li Microscopy. Op

tical illusions, Mechan

ics, etc. A world of Valu

able Information. A

Source of Rational

Amusement. A superb

work for Young and Old.

Illustrated Circular and Tableof Contentssentfree.

740 PAGES. 680 ILLUSTRATIONS.

PRICE, by mail, postpaid, - -

MUNN & Co., Publishers,

Office of THE SCIENTIFIC AMERICAN,

361 Broadway, New Yorks

84.00.
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2MOpertieements.

Inside Page, each insertion -- 75 cents a line

Back Page, each insertion - - - - $1.00 a line

The above are charges per agate line-about eight

words per line. This notice shows the width of the line,

and is set in agate type. Engravings may head adver

tisements at the same rate per agate line, by measure

ment, as the letter press. Advertisements must be

received at Publication Office as early as Thursday

morning to appear in the following week's issue.

1COMPTOMETER
(TRADE MARK.)

All ART:##!g's• - - - L

Solved rapidly and accurately

by using the CoMPTOMETER.

Saves 40 per cent. of time.

Entire relief from mental

strain. Adapted to all com

mercial and scientific Compu

tations. Send for circular.

TARRANT Mfg.co. 52-5s in: st. Chicago.

ARTIFICIAL INCUBATION.—A DE

scription of the French process of raising chickens.

With 7 figures. Contained in SCIENTIFIC AMERICAN

Suppi.EMENt, No. 77s. Price 10 cents. To be had at

this office and from all newsdealers.

Tw.a.CIE CICINTIE,£

FELT &

£ Lathes, Planers, Shapers, Turret

Lathes, etc. Send for£:
The 11endey Mach. Co., Torrington, Conn.

LEARN WATCH WIAH ING, Engraving, and kin

dred branches. Send for Prospectus. Chicago WATCH

makers' INSTITUTE. 22 Van Buren Street, CHICAGO.

PL.A."T"I CINTTU-TTMI.

PllaTINUM WIRE, CRUCIBLES. DISHE-,

etc. and Refiner of Platinum, Gold, and Silver. Ham

mered work a specialty. Old ware remade and scrap

bought. MALvi:RN PLATINUM WorkS, MALVERN.

P.A., John C. ENTRIKEN, Proprietor.

Harvest Excursions

At LOW RATES

via Missouri Pacific Ry.

and Iron Mountain. Route.

To Missouri, Kansas, Arkansas, Texas and all

points West and Southwest. Aug. 25, Sept. 15 and

39. Good for 30 days, with stop-over privileges.

H. C. TOWNSEND, G. P. A., St. Louis, Mo.

THE MODERN ICE YACHT. – BY

Geo. W. Polk. A new and valuable paper, containing

full practical directions and specifications for, the con

struction or the fastest and best kinds of Ice Yachts of

the latest, most approved forms. Illustrated with en

gravings drawn to scale, showing the form, position,

and arrangement of all the parts. Contained in SCIEN

T1F1C AMEiticAN SUPPLEMENT. No. 6.24. Price 10

cents. To be had at this office and of all newsdealers.

T0 INWENTORS

AND MANUFACTURERS
NlYTIETH GRAND MATIONAL INDUSTRIAL EVHIBITION

of THE

American Institute of the City of New York
Will£ September 30 and close, November 28, 1891.

Intending exhibitors must make early application to se

cure proper space and classification. For blanks and

other information, address CHARLES WAGER.HULL,

General Superintendent, American Institute, 113 West

38th Street, New York City.

COLORING MATTERS: THE QUAN

titative estimation of, by means of their absorption

spectra. By T. L. Patterson, F.I.C., F.C.S. With 4 figures.

ontained in Scientific AvikRicAN SUPPLEMENT, No.

#6,"Pric' 10 cents." To be had at this once and hom
all newsdealers.

WJOH
ASEE.S.Hiš.

STEAMPACKING
Boiler, Coverings, Millboard, Roofing,

Building Felt, Liquid Paints, Etc.

DESCRIPTIVE PRice list AND SAMPles SENT free.

H. W. JOHNS MFG. CO., 87 Malden ". N.Y.

ighest efficiency

eel in the world.

d reliable, adapted

y variety of service,

e PeltonWater Wheel Co.

1A Main St., San Francisco, Cal.,

and West Streets, New York.

ALING.–THE EARLY

Telegraphy and the modern prac

rican Army. With 17 illustrations.

AMERICAN SUP P1,EMENT,

*. Price 10 cents each. To be had

from all newsdealers.

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

f for Inventors.

is line of business they have had forty-fire wears'

nce, and now have inequaled facilities for the

tion 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

hts 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

taini ull information about Patents and how to pro

cure t em; directions concerning Labels, Copyrights,

Designs, Patents, Appeals, Reissues, Infringements

Assignments, Reject Cases. Hints on the sale o

Patents, etc.

We also send, free of charge, a Synopsis of Foreign Pa

tent Law8, 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. and 624 F Street, Pa

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

MILITARY SI

history of Semapho

tice of it in the .

Contained in S

Nos. 781 and

at this office

In

—T

NS h

, rience on ty

simplicity,

d'arriages. Steel

rating.

94 to 50 H.P. - THE

Motor of 9"Century
Can be used Amy Place, to do...Any

Work, and by Any One. No Boil

er! No Fire! o Steam. No

Ashes! No Gauges: No Engi

neer! A perfectly safe Motor

for all places and purposes. Cost

- ut one cent-an

hour to each indicated horsepow

er. For circulars, etc., address

CHARI R. GAS ENGINE CO,

P. ox. 148, sterling, ill.

y, Reliability,

simplieity, Safety.

THE HANDY
Gate Valve for low

pressures, steam, water,

oils, etc., being simple,

more compact, hetter

suited or the purpose
ra ower in

price than wheel-handled straightway

valves, is rapidly superseding these

and stop cocks, where pressure is be
low 75 nds, Absolutely tight.

Lever remnains fixed at any opening,

is detachable and indicates degree of

Sizes}% in. to 6 in. Investigate.

Lunkenheimer Brass Mfg. Co.,Cin., 0

Th: "Densmore" TVIEWTilt"
MANY IMPROVEMENTS. -

Invented, owned, and controlled by men having had fifteen years' expe

bar machines.

Strength,

Permanent Alignment, Most Conve

shift carriage for cap

We will appoint a reliable dealer in all cities as soon as possible, and in the
meantime wifi ship machines on approval to parties having a good commercial

DENSMORE TYPEWRITER C0., 202 Broadway, N. Y.

“The best of all typewriters; the height of

than the * Densmore' is to mak

grapher, National Park Bank, New York.

is now£and should be examined

before purchasing any other.

HI&sh EST st"A NDA. It D.

Durability, High Speed, Easy Action.

nient. Two interchangeable

*Alt1, REY-150A1t D. with

or catalogues.

#"l'h' s"I"A N

itals. J. Call or send

perfection; To buy any other

e a mistake." T. Blumenschein, Steno

NEW KODAK

“You press the button,

zve do the rest.”

Seven New

Styles and

Sizes

ALL LOADED WITH

Transparent

s Films.

For sale by all Photo, stock Dealers.

| THE EASTMAN coMPANY.
Send for Catalogue. 1100 HESTER, N. 1"

- £- itsero"N

:/SS *£-\'"

coPPER ruses. 3:2):"' .
swit anassarass". 3.* SNMG'.

DEVELOPMENT OF AMERICAN

blast Furnaces, with special reference to large Yields.

By James Gayley. A description of some of the princi

pal blast furnaces in the United States, showing the

changes in design and practice by means of which ex

traordinarily arge yields have been obtained in the last

decade. With 8 figures. Contained in SCIENTIFIC

AMERicAN SupplkM ENT, No. 276. Price 10 cents. To

be had at this office and from all newsdealers.

CHAN:#&#AYLORCO's
£28Elf:00NANEDSTEA

Are tested under --

full load be a 7

M

ENG|NES
12to 80 H.P.in Stock

- ALso suiTABLE

or imme

diate delivery.

***** * Fer Circulars address

CHANDLER &TAYLOR CO. INDIANAPOLIS, IND.

T *:

SIEMENS # CABLEs.
SUBMARINE, + +

UNDERCROUND,

INTERIOR, +

Manufactured

*

* + + TELECRAPH,

+ TELEPHONE,*

ELECTRIC LIGHT.

under authority of

SIEMENS & HALSKE by THE EIDISON GENERAL ELECTRIC CO.

at their schENECTADY WORKS.

Estimates furnished on application.

Address,

Cable and Wire Department, Edison General Electric Company,
EDISON BUILDING, Broad St., NEW YORK.

JAMES WATT. AND THE APPLICA

tion of Science to the Mechanical Arts.—By Archibald

Barr, B.Sc. A very interesting review of the life work

of the celebrated engineer, with the lessons to be drawn

it by those who are entering upon the study of

science with a view to its application in engineering

Work. Contained in SCIENTIFIC AMERICAN SUPPLE

MENT, No. 744. Price 10 cents. To be had at this office

and from all newsdealers. - -

| P: n pr,AND FINE GRAY RON. Also STEEL

ALLE BLE CASINGS FROMSPEC' eans

£
1H

- ANNIN'--
FINISH (No. NIN ".

LEHIGH ANE & AMERICAN ST PHILA * * * *

Minerals & Scientific Books.

The largest stock in the world. Complete pieces

of the Meteoric Iron- from Canon Diablo, de

scribed in this paper Aug. 29. 50 cts, and upward.

Send for catalogue, specifying in what branch of

science you are interested.

A. E. FOOTE, 41 16 Elm Ave.,

- Philadelphia, Pa.

POROUS E A RT 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.

TWELL DRILLING MACHINERY.

MANUFACTURED BY

WILLIAMS BROTHERS,

ITH ACA, N.Y.,

Mounted and on Sills, for

deep or shallow wells,

with steam or horse

power.

cATALOGUE

\@'9
POPE MFC. CO., 77 Franklin Street, BOSTON.

Branch Houses: 12 Warren St., NEW YORK, 291 Wabash

Ave., CHICAGO. Factory, HARTPORD, CONN.

OILS AND FATs—SOME PRACTICAL

notes on the oils and fats used for industrial purposes.

A valuable and interesting paper, contained in SCIEN

T1F ic AMERICAN SUPPLEMENT, No. 800. Price 10

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

III:Hill|| ||M||
COMPLETE STOCK OF

Double Brace, Self-Oiling, Adjusta

ble Ball and Socket Hangers,

Pillow Blocks, Post

Hangers, Etc.

#. ''''2:... || || ''',
Williams Brothers -

|THACA, N. Y. EDISON GENERAL ELECTRIC 00,

SCHENECTADY, N. Y.

'A' |A| |||||}|\,',, £''o:NGINE".

Manufactured by HARRISBURG FOUNDRY AND MACHINE WöRKs, Harrisburg, Pa., U. S. A.

AUTOMATIC IN FUEL AND WATER SUPPLY.

The Shipman Automatic Steam Engine
STA T1ONARY AND MARINE.

Petroleum, Herosene Oil, and Natural Gas Fuel.

1, 2, 4, 9, and S Horse Power, Single.

8 and 22 Horse Power, Compound

For Elevating Water, Creameries, and all Manufacturing Purposes.

SH1PMAN ENGINE CO, 21 O Summer - St BOSTON.

#ELEVATORS.
R NY, NEW YORK.50STON.S. LOU15.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

|forms of Electric Speaking Telephones in

|fringes the right secured to this Company

|by the above patents, and renders each

individual user of telephones mot furnish

ed by it or its licensees responsible for such

unlawful use, and all the consequences

thereof, and liable to suit therefor.

Wanted 50,000 Sawyers
SAWS and Lumbermen to SAW

send us their full address for a copy of Em

erson's G" Book of.N.AWS, new 1890 edi

tion. We are first to introduce NATURAL

GAS for heating and tempering saws with

W wonderful effect upon£ their qua

#. and toughness, enabling us to reduce

S prices, Address EMI.ERSON, SM11TH

& CO. (Limited), Beaver Falls, Pa.

EsTABLISHED 1st 6.

The Most Popular Scientific Paper in the World

Only $3.00 a Year, Including Postage.

Weekly-52. Numbers a Yenr.

This widely circulated and splendidly illustrated

paper is published weekly. Every number contains six

teen pages of useful information and a large number of

original engravings of new inventions and discoveries,

representing Engineering Works, Steam Machinery.

New Inventions, Novelties in Mechanics, Manufactures,

Chemistry, Electricity, Telegraphy, Photography, Archi

tecture, Agriculture, Horticulture, Natural History,

etc. Complete list of patents each week.

Terms of subscription.-One copy of the SCIEN

TIFIC AMERICAN will be sent for one year-52 numbers—

postage prepaid, to any subscriber in the United States,

Canada, or Mexico, on receipt of three dollars by the

publishers; six months, $1.50; three months, $1.00.

Clubs.–Special rates for several names, and to Post

Masters. Write for particulars.

The safest way to remit is by Postal Order, Draft, or

Express Money Order. Money carefully placed inside

of envelopes, securely sealed, and correctly addressed.

seldom goes astray, but is at the sender's risk. Addess

all letters and make all orders, drafts, etc., payable to:

MUNN & Co., 361 Broadway, New York.

T H E

$rientific 3merican $upplement

This is a separate and distinct publication from The

SCIENTIFIC AMERICAN, but is uniform therewith in size.

every number containing sixteen large pages full of en

gravings, many of which are taken from foreign papers.

and accompanied with translated descriptions. The

SciENTIFIC AMERICAN SUPPLEMENT is published week

ly, and includes a very wide range of contents. It pre

sents the most recent papers by eminent writers in all

the principal departments of Science and the Useful

Arts, embracing Biology, Geology, Mineralogy, Natural

History, Geography, 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 one year for $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.

#uilding (£dition.

THE SCIENTIFIC AMERICAN A R C H ITECTS AND

BUILDERS EduTION 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

M1UNN & CO., Publishers,

361 Broadway, New York.

PRINTING INIKS

The SCIENTIFIC AMERICAN is printed with Chas.

ENEL. JOHNSON & CQ,'8 'N',' and Lombard

Sts., Philadelphia, and 47 Rose St., opp. Duane, New York

 

 

 

 

 
 

 
 

 
 
 

 

 

 

 
 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

   

 

 

  

 

  

  

 

  

  

 

 

 

 

 

 

 

 
 

 

 

 

  

 

 

 

  

 




