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A NEW TYPE OF FOLDING BRIDGE.

The bridge shown in the illustrations has

been recently erected over the north branch

canal at Weed Street, Chicago, and is desig

nated by the Board of Public Works of that

city as “an entirely new type of draw or

lift bridge.” Chicago has sixty-one bridges

within its limits, fifty-three crossing the

Chicago River and its branches, five crossing

the Calumet River, and three the canal, but

all of them have heretofore been pivot

bridges, supported on a center pier standing

in the middle of the stream, and dividing

the river into two channels, thus reducing

its navigable capacity. The construction

shown affords a clear passageway for ves

sels in the center of the stream where the

water is deepest, and gives unobstructed

dock privileges up to the street line.

The width of the river between dock lines

at the bridge site is 150 feet and the clear

opening left for vessels by the bridge is 62

feet. As seen by the drawings, each half

consists of two sections of girders supporting

the floor, hinged together at their points

of junction and suspended from the tower

by tie rods at the points of junction and the .

ends of the outer girder sections. When

open, the floor assumes the position shown

by dotted lines in Fig. 1, and at one side in

the perspective view, and not only is the

space between piers free for the passage of

vessels, but the raised floors form effective

guard gates against accidents to the high

way travel. To counterbalance the power
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required to open or close the bridge, a weight

is suspended in each tower, the wire rope

from said counterweights passing over the

pulley, P, and thence to cams, C, which are

attached to the horizontal shaft, on which

lis also the drum, D, which operates the

structure in connection with the arcs, A,

which form a part of inner or land girder

section, by means of wire ropes.

The mechanical power required to operate

the structure varies at every different posi

tion which the girder assumes during the

opening or closing process. The cams cause

the weights to exert the variable power

required for a perfect counterbalance by

giving the pull of the wire ropes a variable

leverage about the horizontal shaft. By

the aid of this device, one man power ap

plied by the ordinary lever attached to the

vertical shaft and geared into a horizontal

shaft to which the drum is attached, is suffi

cient to easily operate each half of the

structure.

This construction is said to be less expen

sive than the ordinary style of draw bridge.

The cost of the bridge entire, from dock line

to dock line, was about $16,000. The bridge

is the invention of Mr. William Harmon,

manager of the Chicago Towing Company,

and the bridge was designed and con

structed by Messrs. Shailer & Schmiglau,

engineers and contractors, of Chicago, who

control the patents. The bridge was tested

by the city engineer and opened for traffic

April 18, 1891.
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TESTING OF OUR GREAT GUNS.

There have lately been some interesting trials of

heavy ordnance of the latest build at the government

proving grounds at Sandy Hook, the most recent be

ing that of a 12 inch breech-loading cast iron mortar.

It was made by the Builders’ Iron Foundry, of Provi

dence, is steel-hooped aud steel-lined, measures 10 feet

9 inches from Inuzzle to breech, and weighs twelve and

a quarter tons. The shell was of steel, said to be tem

pered to resist 140,000 pounds to the square inch, and

weighed 628% pounds. It was conical, 3 feet long, and

in service is expected to carry a bursting charge of 22

pounds of powder, the shell being designed to pierce

the arinor of a ship's deck at which it is fired and then

explode. The target was a solid steel armor plate, 10

feet by 5, and 4 inches thick, inade at the Bethlehem

Steel Works, and was held in position by heavy tim

bers sunk in the sand, cart loads of sand being piled

behind the target. The charge used consisted of 51

pounds of Dupont's sphero-hexagonal powder in a can

was bag. After it had been rainined in behind the

projectile a primer was placed in the breech-plug and

the latter screwed to place.

It had been intended to fire four shots, but after the

first one there was not enough left of the target to con

tinue the trial. The projectile, instead of simply pierc

ing the plate, as had been intended, took a big piece

out of it, leaving the remainder of its surface in a badly

cracked condition. The shell was found about half a

unile away, with a piece broken out of its base. One

of the purposes of the test was to determine the quality

of steel to be used in the shells, which in ust be the sub

ject of still further experiment, but there is no room

for question as to the penetrating power and destruc

tive effect of a projectile fired from such a gun on the

deck of the most Inodern armored vessel. With a pow

der charge of 80 pounds, the shell is expected to pierce

the deck of such a vessel at a distance of three and a

half miles. -

The week previous to this trial a 12 inch built-up

steel rifle was tested the second time on the same

grounds, the special object being to try a slow-burn

ing brown powder of the Dupont inill. The gun is de

signed to be fired with a full charge of 440 pounds, the

projectile to have an initial velocity of 1,975 feet per

second. The projectile weighed 1,000 pounds and the

gun was fired four titnes, with increasing charges, no

target being fired at, as the object of the experiinent

was to determine the velocity of the projectile and the

pressure developed in the gun. For the first shot, 150

#| pounds of powder were used, developing a pressure of

19,000 pounds to the square inch, and giving a velocity

of 1,473 feet per second ; on the second shot, 200 pounds

of powder gave a pressure of 24,660 pounds and a ve

locity of 1,618 feet; at the third firing, 400 pounds of

powder caused a pressure of 30,000, and gave a ve

locity of 1,750 feet; and with the full charge of 440

pounds, on the fourth trial, the projectile attained a

velocity of 1,865 feet per second, but it was impossible

to obtain the pressure, on account of a slight damage

to the breech plug. -

The powder thus far made for these guns is not just

what is called for by the government, the object being

to obtain the required velocity of projectile with the

minimum pressure within the gun, and to this end the

powder is designed to exert its explosive force against

the projectile during all the time of its passage from

the breech to the muzzle, and not suddenly strike it,

as it were, with a blow, which is the difficulty most to

be guarded against with the smokeless powders for

smaller calibers. It is not a difficult matter to obtain

what is wanted, but the extreme care and thorough

ness with which the government officials are proceed

ing in these tests, and the competent understanding

shown by them of the progress being made by foreign

governments in the same lines, give good promise that

the arinaments, both naval and military, now being

provided for the nation will not be any discredit to

Ainerican genius and skill. -

AN OFFICIAL GEOLOGICAL ORGANIZATION.

While important ends are gained by organizations

already existing, such as the geological section of

A. A. A. S., the Geological Society of America, and the

International Congress, there is need of a closer union

of the State and national surveys. A preliminary meet

ing was held, August 29th, at the rooms of the Cosmos

Club, in Washington, D.C., at which were present

Major J. W. Powell, director of United States Geolog

ical Survey, and these State geologists, namely, Jalnes

Hall of New York, J. M. Safford of Tennessee, J. W.

Spencer of Georgia, E. A. Smith of Alabama, J. A.

13068| Holmes of North Carolina, Arthur Winslow of Missouri,

E. T. Dumble of Texas, J. Lindahl of Illinois, N. H.

3039 || Winchell of Minnesota, and J. C. Brauner of Arkansas.

A committee of six, of which Major Powell is chairman,

was appointed to draught a constitution and by-laws,

to report hereafter.

The special objects of the proposed association are the

determination of the proper objects of public geologic

work, the improvement and unification of methods,

the establishment of the proper relative spheres and

13083" functions of national and State surveys, co-operation
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in works of common interest and the preW°ntion of

the duplication of work, the raising of the standard

of public geologic work and the appreciation of its

value, and the inauguration of surveys by States not

having such at present.
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THE AMERICAN CHEMICAL SOCIETY.

At the second Cleveland meeting of the American

Association for the Advancement of Science, held in

1888, the desirability of a national organization of

chemists was considered by the various representatives

of that science in the chemical section. A committee

was appointed to report on the feasibility of such an

organization, and at each of the gatherings of the

American Association since then the matter has been

discussed in the chemical section.

Last summer a so-called general meeting was held at

Newport, R. I., when chemists from all over the

country met and discussed papers of scientific interest.

This gathering, originally suggested by Professor

Charies E. Munroe, the chemist of the United States

Torpedo Station, proved so successful that a second

general meeting of Arnerican chemists was held in

Philadelphia, at the close of the year. Both of these

uneetings were fully reported in the SCIENTIFIC AMERI

CAN.

A call for a third general meeting of chemists was

issued on August 5 by the American Chemical Society

and arrangements were made by the cheinists of Wash

ington to secure rooms at the Columbian University,

where later the American Association convened. The

Ineeting included sessions held on August 17 and

August 18.

The first session began with an address by the

President of the American Chemical Society, Professor

George F. Barker, who said that, in science as well as

socially, man was a gregarious animal. The best re

sults in any direction were obtained by community

of action. The world fondly looked forward to the day

when all the people of the earth would form one great

coln in unity. The annihilation of time was the goal

of all efforts. The great misfortune of the human

race was, he said, the fact that existence is but a time

function. Perhaps in a future state we would be freed

from all these irksome restraints. Professor Barker

then referred to the movement for the inclusion of the

various local chemical societies scattered all over the

country in the American Chemical Society as a central

body, and expressed the hope that the plan would be

carried out. United under one central or general

body, the members would be benefited by the larger

circle of association and the society's strength would

be augmented.

The following papers were then read: “A New

Form of Soltameter,” by George C. Caldwell; “A

Theory of the Mica and Chorite Groups,” by Frank W.

Clarke; “The Occurrence of Tin in Canned Goods,”

by Henry A. Weber; and “Composition of American

and European Chestnuts,” by William Frear.

On August 18, the second session was held, and on

that occasion papers were read as follows: “Identifi

cation of Arsenic and Antimony,” by James T. Ander

son: “On Acid Sulphate of Lime” and “Gluten,” by

Hermann Endemann; “On the Nature and Origin of

the Asphalt from the Island of Trinidad,” by Clifford

Richardson : “Some Characteristics of Picrite,” by

Harvey W. Wiley; and “On Metatitanic Acid,” by

Francis P. Dunnington.

Subsequent to the reading of the papers, representa

tives of the American Chemical Society, the Washing

ton Chemical Society, the Association of Official

Agricultural Chemists, the Cincinnati Chemical Soci

ety, the Brooklyn Institute, the chemical section of

the Franklin Institute, the Association of Manufac

turing Chemists, and the Louisiana Association of

Sugar Chennists, met and agreed to organize a general

society to be called the American Chetnical Society,

of which the organizations they represented were to

become local sections. This action was largely the re

sult of the willingness of the New York society, which

has borne the title of American Chemical Society since

1876, to resolve itself into a local section, and to yield

its general name to a national organization.

Appropriate resolutions covering the points of agree

ment were passed by the delegates assembled, who

now report back to their respective societies, and on

the ratification of their action a final meeting will be

held, at which the American Chemical Society, with

local sections in New York, Brooklyn, Philadelphia,

San Francisco, New Orleans, and elsewhere, will come

into existence. A membership of at least 500 chem

ists is expected, and then the chemists will have a

society that in strength will compare favorably with

the other similar organizations in Germany, France,

and England.

This result, which has so earnestly been sought for

by the chemists of the United States during the past

three years, gave great satisfaction to the many as

sembled representatives of chemical science, and since

the Northumberland meeting of scientists to celebrate

the discovery of oxygen, in 1874, no such gathering of

American cheinists has been seen as this in Wash

ington.
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CONDITION OF WORKINGMEN IN MICHIGAN.

The Bureau of Labor and Statistics of the State of

Michigan has just completed a most interesting in

vestigation. A personal canvass has been made of

8,838 workmen in 201 shops and manufacturing institu

tions in 25 villages and cities. The industries covered

in the investigation were manufactories of agricultural

implements and iron-working establishments, and the

information was obtained, not by sending out blanks

nor by special canvassers, but by the regular employes

of the Bureau of Labor, who visited each workman in

person and secured the facts desired. When it was

necessary each question was fully explained to the per

son interrogated, in order to place him in a position to

give an honest and intelligent answer.

In the industries canvassed the best of feeling is re

ported as existing between the workmen and proprie

tors. With the exception of the carpenters' strike in

Detroit, there were no serious labor troubles in Michi

gan in 1890, and the good feeling now prevailing prom

ises to continue.

Of the 8,838 employes, 57 per cent were born in the

United States and 43 per cent in foreign countries. The

total amount of earnings for the year was $4,127,591.20,

average per man $467.02. The lowest annual wages

was $312.46, and the highest $653.54. The average

weekly wages of married Inen is $11.50, single men

$8.12, all employes in the canvass taken together, both

married and single, $10.06 per week, or $1.67% per day.

There is no “child” labor in the industries canvassed,

but 235 boys are employed between 11 and 15 years of

According to law, all boys under 14 years of age

are prohibited from working more than 9 hours a day

and inust attend school 4 months in the year. The total

family expenses for the year is given as $2,550,521,

making per capita $122.48. Scotchmen, Englishmen,

and Americans in the order named are the best livers,

and have the highest per capita of family expenses.

The Polanders and Germans spend the least money.

Two thousand three hundred and twenty-eight

employes own homes, of which 2,242 are married men,

the percentage of married men owning their own homes

being 46. The Germans are the home-owning nation

ality. The percentage of those who own their house

and lot is 37, Hollanders 35 per cent, Irishmen 33 per

cent, Scotchmen 30 per cent, Polanders 28 per cent,

Englishmen 25 per cent, Americans 22 per cent, and

Canadians 18 per cent. The total value of homes is

$3,055,965—which gives an average value for each

home of $1,312.70.

One thousand three hundred and forty-two homes

are nortgaged, which is 58 per cent. The total value

of the mortgaged homes is $1,630,360, amount of mort

gages $614,485, which is 37 per cent of the valuation.

In the towns and cities outside of Detroit the average

age of those who own homes and have them paid for

is 41 years.

The average weekly wages of those employes outside

of Detroit who own homes upon which there is no in

cumbrance is $12.29.

During the year 1890, 1,390 employes made payments

and improvements upon homes amounting to $175,470,

and 2,477 saved $329,880 in money; 264 of the 1,390 who

Inade payments and improvements on homes also saved

money and are included in the 2,477 above stated. The

total number of persons who saved something during

the year, including payments and improvements upon

homes and money, is 3,603, which is 40 per cent of the

total employes canvassed.

The total present worth of 7,474 employes (1,364 not

reporting) is $3,461,164, average $950.98. Eighty-eight

employes are reported to be worth over $5,000.

Two thousand one hundred and sixteen workmen

carry life insurance, which is 23 per cent of the total

employes. In Battle Creek 51 per cent of the lives of

the workmen are insured, and the annount for which all

the workmen canvassed are insured is $1,945,706; aver

age $1,488 80. Two thousand two hundred and forty

three, or 25 per cent of total employes, belong to benefit

societies paying an average weekly sick benefit of $6.41.

One thousand and forty-six foreigners brought money

with them when they came to the United States

amounting to $176,354: average $168.57. Total present

worth of foreigners, 3,293 reporting, $2,693,610; average

$817.98. Total increase over the entire amount brought

to this country, 1527 per cent. -

Three thousand six hundred and twenty-seven per

sons own sewing machines, which is 69 per cent of those

who support families. One thousand eight hundred

and seventy-five own musical instruments, which is 21

per cent of total employes. Number of musical instru

ments owned, 2,046, of which 709 are organs, 314 pianos,

and 299 violins.

There were found to be 5,949 persons who took news

papers and magazines, which is 67 per cent of all the

employes canvassed. In the city of Tecumseh 87 per

cent of the employes covered by the investigation

take newspapersand magazines. The number of news

papers and magazines taken among the 8,838 workmen

is 9,924, as follows: Dailies 5,103, or 51 per cent; story

papers 443, or 4 per cent ; magazines 343, or 3 per cent.

Only about 5 per cent of the workmen cannot read or

write.

Among the questions asked the workmen by the rep

resentatives of the Labor Bureau was this: “Hasyour

labor organization been of any financial benefit to

you?” and only 1,212 persons were willing to reply to

the question, 778, or 64 per cent, of these answering

yes, and 434, or 35 per cent, saying no.

Two thousand four hundred and twenty-one men, or

27 per cent, work at hand work, and 5,816, or 65 per

cent, at machine work, and 601, or 6 per cent, at both.
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Prehistoric Man and the Horse in North Anherica.

The genealogy of the horse has been most admirably

worked out in various publications, and the fact has

long been established that the genus originated on

the North American continent. The question, how

ever, as to whether prehistoric man in America had

the horse as a contemporary has been a disputed

point. This question may now be considered set at

rest by the discovery of a skull of an extinct species of

horse in strata with human implements. This dis

covery was announced by Prof. E. D. Cope, at the

meeting of the American Association for the Advance

ment of Science, held in Washington the past month

(August). A skull of a horse was exhibited to the

members by Prof. Cope, who pointed out the charac

ters of the teeth and who stated it would be impossible

for any one to separate the fossil teeth from those of

the quagga and zebra if the three were all thrown to

gether. In minor characters, such as those of the size

of the bones, the differences are perceptible. So there

is no doubt the skull represents an animal different

from any now living. That it was a horse, however,

any one could see.

The most curious thing about the skull was its con

dition. The frontal bone had been crushed in exactly

as we see in the case of animals slaughtered for food.

The friable bones protecting the eye sockets were in

tact, as were also the long nasal bones. Found in the

same bed with the skull was a stone hammer that

bore evident marks of having been fashioned by the

hand of man.

What inference was to be drawn from this ? In the

first place it has been suspected and considered prob

able that early man on this continent had been con

temporaneous with a horse, though not the present

living species, but no direct proof had hitherto been

found. When Europeans landed on the new contin

ent, the horse was an unknown animal to the natives.

So it had evidently long been extinct. All the horses

now found in either North or South America came

from stock originally brought over by Europeans.

But here we had evidence in the association of a hu

man implement and a horse's skull that man and

horse had lived together : and the peculiar fracture of

the skull of the latter leads to the belief that the ani

mal had met its death at the hands of man.

This fact opens several questions. What became

of the race of horses that once lived on the continent?

Were they exterminated by savage man as civilized

man has exterminated the bison? Did they once serve

as beasts of burden or were they used only as food 7

Were they wild or domesticated ?

It seems probable that they were not used for any

other purpose than as food, and that they existed only

in a wild state, for it is scarcely reasonable to suppose

that having once been used by man and so domesti

cated, their use would ever have been forgotten or the

breed allowed to die out. Neither is it probable that

they were exterminated solely by the agency of con

temporaneous man, for we know that in spite of the

use of the bison by the Indians of North America,

their numbers did not decrease to any great extent.

It was only when civilized (?) man began his destruc

tive work that the bison began to disappear.

What, then, was the cause of the disappearance of

the horse ? The age of the beds in which the remains

are found is prior to the Ice Age that once prevailed in

North America, and in this period of cold it is possible

we have a factor to account for the extinction of the

horse. The intense cold coming on forced the animals

to migrate from their homes in the northwest of the

United States, and retreating southward, they prob

ably found many competitors for existence. The

scanty vegetation of New Mexico, Arizona, and

Northern Mexico probably did not suffice for the sup

port of the great herds of animals coming from the

north. New conditions of existence may have weakened

the vitality of the species; starvation may have deci

mated their numbers; competition with other races

must have cut off a large supply of food, and the hand

of man may have hastened the struggle to its inevit

able end. All we know, however, is that the race

became extinct. That man lived previous to and of

course during the Ice Age is now well established.

That he lived at the same time with a species of horse

is made known by the discovery of Prof. Cope. His

influence in the extermination of many of the large

mammals at one time inhabiting North America is as

yet undetermined. JOSEPH F JAMES.

Washington, D. C.

---4-------

FoR a good stove polish in the form of a powder, use

good quality plumbago, applied with a stiff brush.

The Latest Facts about the Megalonyx.

BY H. C. howEY.

Perhaps the most grotesque of all living animals is

the sloth of South Annerica. Buffon and Cuvier

thought Nature Inust have inade such an animal

merely to “amuse herself.” It can neither walk nor

stand; but it is perfectly at home amid tangled tropi

cal forests, where it travels for many miles merely by

swinging from bough to bough, while feeding on the

foliage. When weary, it curls up for sleep in the fork

of a tree. Unless attacked, it is a harinless creature;

but when put on the defensive, its great claws are

dangerous weapons.

Extinct sloths have been found larger than the ele

phant, and so numerous that Darwin describes the

whole area of the pampas of Uruguay as “one wide

sepulcher of these gigantic quadrupeds.” These are

known to the naturalist by the naines Megatherium,

Mylodon, and Skelidotherium, of which there are sev

eral species, with whose habits and peculiarities we

are not concerned in writing this article. ,

What we have now to deal with is the giant sloth of

North America, first described by President Jefferson,

and named by him the Megalonyx, on account of its

enormous claws. The typical specimen was found in

some one of the fifty caves in the Greenbrier valley of

West Virginia, and its huge bones are now in the cabi

net of the Academy of Natural Sciences at Philadelphia.

Other specimens have since been found in the White

Cave, half a mile from the Mammoth Cave, Ky., at

Big Bone Lick, Ky., at the mouth of Canoe Creek,

Ky., in the vicinity of Millersburg, O., in McPherson

Co., Kansas, in a locality in Mississippi, and in Big

Bone Cave, Tenn. These specimens have been very

fully described by Dr. Harlan, Prof. Leidy, Prof. Cope,

Prof. Claypole, Prof. Orton and others.

The latest contribution to Megalonyx literature is

from Prof. J. M. Safford, of Vanderbilt University,

Tenn., whose communication to the Geological Society

of America, at its meeting in August, 1891, was es

pecially interesting, because he exhibited what

had never previously been found, namely, the pelvis

of the Megalonyx Jeffersonii, along with other bones,

from the Big Bone Cave, of Tennessee. These relics

were purchased from the owner, Mr. A. J. Denton,

and now belong to the Vanderbilt University.

They were found in the cave already named, at the

foot of the western slope of the Cumberland mountain,

at a point midway between the towns of Sparta and

McMinnville. They were discovered in 1884 by a laborer

who was digging for bat guano, covered to the depth

of three feet, and lying in such a position as to show

that they had never been disturbed. The head, verte

brae, and hip bones were lying as would have been

necessary after the decay of the animal, and showed it

to have been eight or nine feet long. The general form

of the pelvis of Megalonyx strongly recalls the broad

hip bones of the Megatherium ; which is what we

should expect, considering the affinity of the genera.

These bones are in various degrees of preservation.

Some have lost one or more epiphyses. On some, por

tions of cartilage and tendons yet remain. The latter

is a feature of great interest, agreeing with the similar

condition of the bones found in the White Cave of

Kentucky, and proving that the animal existed in

very recent geological times, and was probably con

temporaneous with the primitive men of this conti

nent. Many of the bones have been more or less

gnawed by rodents.

It is a curious fact that, in their condition and state

of preservation, these bones resemble those of another

lot described by Dr. Leidy, in 1853, and now in a mu

seum at Philadelphia ; being also from the same cave.

In enumerating the bones of the two lots it seems

probable that those described by Dr. Safford really

supplement those described and figured by Dr. Leidy,

and that they all belonged originally to the same indi

vidual—a question to be settled only by direct com

parison.

It may be added that Big Bone Cave is of large size,

and once contained much saltpeter earth. In 1811–12

much of the most accessible of this imaterial was dug

out and leached to make the saltpeter. It was at the

time an important industry, in pursuit!of which quite

a village grew around the mouth of the cave. It was

during this early period that the large bones were

found that suggested the name by which the cave has

been known ever since. -

--4-e-----

A New Twenty-Four Knot Torpedo Boat.

Bids were opened at Washington, August 26, for the

construction, exclusive of armament and of torpedoes

and their appendages, of a steel twin screw sea-going

torpedo boat of not less than 120 tons displacement.

The vesssel is, in all its parts, including shafting, to

be of material of a domestic manufacture. It is also

provided that the speed developed by the vessel shall

be not less than an average of twenty-four knots per

hour, maintained successfully for two consecutive

hours. There were but two bids submitted, and they

were for department plans. They were: The Cowles

Engineering Company, of Brooklyn, N. Y., $117,490,

and the Iowa Iron Works, of Dubuque, Iowa, $113,500.
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AN IMPROVEMENT IN FLUSH HINGES.

The illustration represents a hinge which will not

project in either direction beyond the sides of the parts

of the cover to which it is applied, the hinge being

shown in open and closed position, and one figure re

presenting a sectional view. The invention forins the

subject of a patent issued to Mr. Jonathan D. IDavis,

of No. 12 Elias Street, Bridgeport, Conn. The angled

DAVIS IMPROVED HINGE,

plate forming one-half of the hinge is cut away on op

posite edges to form ears, opposite which are outward

ly projecting beveled legs fitting notches in the other

half of the hinge, while on a pintle passing through

the ears is pivoted one edge of a sliding plate, the body

of which is received and slides freely in a mortise in

the other half of the hinge. The sliding plate and a por

tion of the hinge behind it are mortised, and a part of

the wood is likewise cut away, sufficient to receive a V

shaped spring, which bears against one-half of the hinge

and against the sliding plate to draw the latter into

the Imortise.

As the cover is opened the plate is drawn out against

the pressure of the spring, and when the cover is being

closed the spring draws it into place, the lugs fitting

in the notches preventing longitudinal movement of

one part of the hinge upon the other. When the

hinge is used on covers that naturally lie in a horizon

tal position, the spring may be omitted.

--4---->

AN IMPROVED CAR COUPLING.

The illustration represents a car coupling for which

a patent has been allowed Mr. William Bentley, of

Lethbridge, Northwest Territory, Canada, the patent

being for an improvement on a former patented in

vention of the same inventor. The coupling is auto

matic in its operation, and its construction is designed

to be strong and inexpensive, having no delicate parts

likely to get out of order, while the pin is fast to the

car and cannot get lost. The body of the drawhead

is supported to slide a limited distance between the

frame timbers of the car, a guide bar extension carry

ing a spiral spring perinitting it to yield under pres

sure. Above the drawhead is a sliding latch bar,

around the inner end of which is a spiral spring, as

shown in the sectional view, the latch bar being pro

jected forward in the path of a pin-lifting lever pivoted

on the end of the car, to be conveniently manipulated

from the side. An apron designed to facilitate the en

trance of an approaching coupling link is pivoted to

the forward portion of the drawhead, the apron being

yieldingly sustained in proper position by a spiral

spring, dependent from the outer end of a rocking

bar pivotally supported in the car frame above

the pin-lifting lever, and projecting outwardly through

a'slotted guide plate embracing the lever.

The latter has a forwardly projecting arm con

nected with the coupling pin by a clevis, the arm

-> ''

BENTLEY'S IMPROVED CAR COUPLING,

being slotted and the clevis bolted loosely on a

slide block to facilitate free motion of the pin. When

the pin and apron are in raised position to allow the

entrance of an approaching coupling link, as shown in

the illustration, the pin-lifting lever rests upon the

latch bar, which is so connected with the drawhead as

to be moved inward when the drawhead is similarly

moved as two cars come together, thereby releasing

the lever and allowing the pin to drop to effect the

coupling. The latch bar may also be drawn inwardly

by means of a pull bar connected with it and project

ing over the pin-lifting lever, and connected by a link

to this lever is a tripping lever, adapted to be operated

from the opposite side of the car for uncoupling and

simultaneously raising the lever and apron into posi

tion for recoupling. A rod extending to the car roof

is also connected with the pin-lifting lever, for the

manipulation of the device from this position. As the

coupling is effected the apron drops freely out of the

way, and the springs on the latch bar as well as on

the drawhead form cushions to diminish the shock of

the coming together of the cars.

*

AN IMPROVED RECEIVING TELEPHONE.

The illustration represents a simple and effective re

ceiving telephone to be used in connection with a mi

crophone, Fig. 1 showing a longitudinal section and

Fig. 4 a slight modification, while Fig. 2 shows a sec

tional detail of the polar extremity of one of the mag

nets and the skeleton of the bobbin, Fig. 5 being an

other section of the skeleton of the bobbin and polar

extension, and Figs. 3 and 6 being transverse views.

A compound U-shaped magnet is secured in the tele

phone handle by screws passing through the end of

the handle and into the bend of the magnet, the op

posite end of the handle being formed into an exter

nally threaded cell which receives the ear piece, in

which is an iron diaphragm, near the polar extremity

of the U-shaped magnet, but not in contact with it.

Between the outer members of the compound imagnet

are slightly projecting pole pieces of soft iron which

NORIEGA’S TELEPHONE.

receive the bobbins, connected with each other by one

terminal in the same manner as those of an electro

magnet, the other terminals being connected with

the binding posts at the opposite end of the handle.

The polar extensions are held in place by screws pass

ing through them and through the arms of the mag

net, but in the modification shown in Fig. 4, the ex

tensions consist of screws having a head of large

diameter, the screws being inserted in the central por

tion of the compound magnet. Each bobbin has soft

iron heads fitted to the polar extensions, soft iron wires

being fitted in a circle within the heads to form the

framework of the bobbins. These wires are insulated

and upon them is wound a fine wire forming the con

ductor of the telephone, the winding varying accord

ing to the conditions under which the instrument is to

be used, and its sensitiveness being varied by adjust

ing the diaphragm. Figs. 7 and 8 illustrate modifica

tions in which the telephone handle is omitted and the

ear piece cell is placed directly on the poles of a per

manent horseshoe magnet, the bobbins being attached

to the poles by screws, while the earpiece is arranged

to adjust the distance of the diaphragm with reference

to the polar extensions.

This invention has been patented by Mr. Eloy

Noriega, Box 516, Mexico City, Mexico.

---

A DEVICE FOR THAWING ICE FROM PIPES.

A portable apparatus for conveniently and rapidly

thawing ice formed in water pipes is shown in the

illustration, and has been patented by Mr. Isaiah H.

Simpson, of Brunswick, Me. On a suitable base are

mounted a hollow drum supporting inside and outside

coils, an oil reservoir, a pump and an air compressor,

the two latter being simultaneously operated by a

hand lever. The pump is connected by a suction hose

with a receptacle set under the pipe to be thawed, and

the discharge hose from the pump is centrally con

nected by a coupling with the inner coil of pipe, the

other end of this coil connecting with the one on the

outside of the drum, the outer end of the latter coil

SIMPSON'S ICE-THAWING DEVICE.

being extended for insertion in the pipe to be thawed.

The inner coil of pipe is preferably of wrought iron, to

withstand heat, but the other portions are of zinc or

lead, or material that will bend easily, while the drum

is mounted to be conveniently turned without discon

necting the pipes.

Through one trunnion of the drum, as shown in the

small figure, extends a pipe having a bell-shaped outer

end, into which passes the flame of a hydrocarbon

burner provided with an air pipe, while its feed pipe

leads to the reservoir, having oil in its lower part,

above which is an air chamber connected with the air

compressor. The air compressor forces the air into

the chamber above the oil, and from this chamber

an air pipe leads to the burner, where the oil is

drawn in through the feed pipe and atomized by the

compressed air, the combustion heating the water at

the same time passed through the coil, so that any ice

in the pipe to be thawed will be quickly melted, the

water flowing into the receptacle to be used over again.

Any length of pipe desired can be run over the drum

to pass a distance into the pipe to be thawed out, or,

by a modified form of the improvement, a section of

the pipe may be heated in coil form within a separate

shell instead of within the druin, the device being then

used in the same manner as described.

A DEVICE FOR CLEANING W00D SAWS.

In the device shown in the illustration the gummy

Inatter accumulating upon the saw is removed by

steam emitted in contact with the teeth, while the saw

is running in the lumber, Fig. 1 showing the appli

cation of the improvement, while Fig. 2 is an en

larged view of the nozzles and pipe connection. The

invention has been patented by Mr. Thadious W.

Elliott, Nichols, S. C. A pipe from a steam boiler,

adapted to supply steam and water of condensation, or

hot water, is connected by means of a valve with a

vertical pipe, a lateral and horizontal extension from

which connects with two nozzles whose apertures are

adjacent to opposite sides of the saw, near its cutting

edge. The nozzles are in the form of threaded hollow

plugs, which screw into elbows of the supply pipes, be

ing adjustably held to be readily moved toward or from

the saw blade. To facilitate the cleaning of the saw,

a lubricator of approved form is connected with the

vertical pipe, as shown in Fig. 1, the oil passing from

the lubricator to mix with the steam or water carried

to the nozzles. The openings in the nozzles are prefer

ably conical, so that the cleaning mixture is ejected

with considerable force against the sides of the saw.

ELLIOTT'S SAW CLEANER,
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A POWERFUL STEAM CRANE.

The illustration represents a huge steam crane, called

a steam Titan, built by Messrs. Ransomes & Rapier,

of Ipswich, to the designs of Mr. F. G. M. Stoney,

M.I.C.E., and to the order of Sir Alexander Rendel,

M.I.C.E., consulting engineeer to the Madras Harbor

Works, where it will be chiefly employed for transport

ing blocks of concrete weighing 32 tons, used in the

construction of the breakwater now in progress. The

weight of the Titan, without water ballast or load, is

152 tons, and with ballast 170 tons. All the motions

of the appliance are under perfect control by means of

a set of levers situated on a platform and within easy

reach of the single operator. A feature of importance

in connection with this appliance is that it not only

has to be capable of slewing round in a complete circle,

but has also, owing to the shape of the breakwater on

which it will be employed, to be capable of traveling

on a curved road. To enable it to accomplish this the

Titan is carried upon twelve wheels arranged as two

four-wheeled bogies, one at each end, and with driv

ing wheels in the center. This arrangement enables

the Titan to travel with ease round a curve 90 ft.

radius. The radius described by the arm is 50 ft., and

to minimize the shock produced by stopping a load,

-

Old Time Weather.

The last bulletin of the Essex Institute contains an

account of the annual meetiug held last May, and a

retrospect of the year, from which we learn that Mr.

Perley, in a lecture on “Old Time Winters in Essex

County, Mass.,” gave interesting particulars on many

subjects, including weather. We give the following

extract :

“The lecturer spoke of the watch, church services,

dress, food, and schools of the early winter seasons;

how the people spent their evenings, the winter em

ployment of the people in cutting off the forests, sled

ding timber and wood, making pipe staves and barrel

hoops, and, most interesting of all, the institution of

the old-fashioned shoemakers' shops, of which nearly

every farm had one a century ago. Women in

those days engaged in spinning and weaving. The

holidays were referred to–Thanksgiving, Christmas,

and New Year's ; and the winter pleasures, such as

sleigh rides, dancing, spinning and quilting parties, and

games, shuffle-board, coasting, skating, trapping, gun

ning, fishing, singing schools, and girls’ samplers. He

also spoke of the old modes of travel, snow shoes, etc.

Nearly all the heavy teaming was done on sleds, and

he mentioned the winter of 1768–69, when the traveling

harbor on a summer-like morning in February, were

all cast away at night on Cape Cod, in a terrible snow

storm, which continued a week. He also referred to

more recent seasons, and of the cold winter of 1856–57,

when in one week in January was the coldest day by

the thermometer ever recorded of late years, mercury

in Salem 20° below zero ; travel on the railroad be

tween Boston and Salem entirely suspended from

Tuesday morning to Thursday afternoon. •The recent

Inild winters were also alluded to.”

Steam Company’s Liability-Damages.

In a case recently decided by the New York Court of

Appeals it appeared that a steam company fitted a

store with steam for elevator and heating purposes.

The apparatus was tested by letting on the steam, and

it worked satisfactorily. The steam company then

left the steam on and closed the store for three days.

While the store was closed the bonnet of the service

pipe blew off, and the steam escaped and injured the

goods in the store. The court held (Reiss vs. New York

Steam Company) that the steam company was not lia

ble for damages, but that, having furnished the best

material and employed competent and skilled mechan

ics, it was not bound to anticipate or guard against
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owing to the momentum acquired when being slewed

round, spring braking devices are introduced in con

nection with the gearing so as to bring the arm to a

gradual stop. The crane is made of mild steel, all

parts being carefully machined, and all rivet holes

drilled in position. The whole of the work is so ar

ranged that it can be conveniently taken to pieces for

transport and re-erected at its destination with a mini

mum of trouble. This fine crane has been inspected

and put through a series of severe tests by Sir Alex

ander Rendel, and has given general satisfaction. The

test load, as shown in the illustration, was 40 tons.

Industries.

*

SUCCESS presupposes conditions and preparations

for it—the energy, self-sacrifice, and self-abnegation

which brings brawn and breadth and dignity, strength

and wisdom and skill. We cannot safely jump into

success; we are likely to get hurt, and soon fall back

disheartened to where we belong. Some try to succeed

by jumping into their father's shoes; but these shoes

do not fit, and cause the young man to walk so awk

wardly he generally makes a fool of himself. Nearly

everything of real worth has to be earned. To be

appreciated and judiciously appropriated, our posses

sions must have cost us their value. The very toil and

struggle and plodding that bring solid gain bring also

the mature experience, thorough discipline, and hard

knocks that make up stalwart manhood and perma

nent success.-Items of Interest.
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was so bad that the farmers in the western part of the

State could not get their grain and provisions to the

coast to market. Snow remained on the roads as it fell

until about a century ago. Mr. Perley then spoke of

particular winters: That of 1641–42, when the Indians

said they had not seen the ocean so much frozen for

forty years; of 1646–47, when there was no snow to lay;

of 1696–97, said to be the coldest winter since the first

settlement of New England; of 1701–2, which was

‘turned into summer; of 1717–18, when the snow was

from ten to fifteen feet deep and the drifts twenty-five

feet, many one story houses being buried ; of 1740–41,

said to be the severest winter known by the settlers,

Salem Harbor being frozen over as early as October ;

of 1774–75, a wonderfully mild winter; of 1779–80, when

for forty days, including March, there was no percep

tible thaw, and the snow was so hard and deep that

loaded teams passed over the fences in any direction,

arches being dug under the snow so that men on horse

back could ride under them, and which was long re

membered as the hard winter; of 1784–85, when, as late

as April 15, snow was two feet deep, and frozen hard

enough to bear cattle ; of 1785–86, when in the remark

able storm of November 25, the snow blew into balls,

one of which had rolled 76 feet, measuring 17% by 22

inches; of 1794–95, when the Betsey was launched in

Salem on Christmas Day, the thermometer indicating

80° above zero at noon, and men and boys went in

swimming; of 1801–2, when the Ulysses, Brutus, and

Volutia, three Salem vessels, which sailed out of the

GENERAL VIEW OF CRANE CARRYING TEST L0AD.

* *

such an unusual accident which had never before hap

pened in its business. The court said: This steam

apparatus was put into the plaintiffs' store for their

benefit. The defendant did not insure or guarantee

them against danger therefrom. It was bound only to

use that degree of care which ordinary prudence and

foresight would under the circumstances suggest, and

prompt. Whether or not it failed in such care could

not be left to mere speculation. The burden was upon

them to establish such failure by proof, and this bur

den they were bound to sustain, however necessary

and difficult it proved to be.

-
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A Remedy for Poisoning by Venomous Snakes and

Rabid Dogs.

The Berlin correspondent of the Therapeutic Gazette

says that a remedy for blood poisoning caused by the

bites of snakes and rabid dogs has been discovered in

Africa, by a Dr. Engels, in the “wild-growing, black,

noble palm.” Five hundred negroes bitten by poison

ous snakes were treated with the extract of the noble

palm, and four hundred and eighty-seven were cured

in five days. Of sixty-seven farmers and negroes bit

ten by rabid dogs sixty-five were saved, while two died

of weakness. The remedy is injected under the skin,

and causes a moderate fever, not exceeding 355° C.

On the third day the patient is without fever, swelling

and inflammation of the affected part have disap

peared, and on the fifth, or, latest, on the seventh, day

the patient is cured.
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Meeting of the American Association.

(Continued from page 145.)

Prof. Thomas Gray addressed the mechanical engi

neers, deprecating the teaching of trades in schools

instead of in workshops, the old system of apprentice

ship being better. But he strongly advocated teach

ing of a practical character, both in mathematics and

theoretical dynamics, in technical colleges and similar

institutions. He named some of the directions in

which technical research should be pushed, especially

as to the behavior of steam, combustion, and electrical

engineering.

In the Section of Economics and Statistics, Prof.

James spoke of “The American Farmer, his Condition

and Prospects.” On awaking to the fact that he is

not up with the age, the farmer is apt to explain his

ills by the machinations of other classes. He blames

bankers, politicians, manufacturers and railroads.

Wealth flows from the country to the city. The

farmer feels keenly that his interests are not taken

into the account as they should be in adjusting taxa

tion, the tariff, and other mooted matters of national

financial policy. Unless a radical change is brought

about, his future will be darker than his present.

Along what line does his hope of improvement lie 7

Mere alliances will not solve the problem, although

they may compel us to listen to the real grievances of

the farmer. Agricultural experiments, education, in

telligence and sagacity must be relied on to do it.

Trained and skillful farming must excel rude and

clumsy methods, and the sooner this is realized, the

better.

Among the 227 special papers read in the sections,

only a few can be inentioned, taken at randoln, and no

better it may be than others. Lively discussion was

awakened by Prof. C. V. Riley's arraignment of the

Patent Office for trespassing on the rights of other de

partments. He said that the Department of Agri

culture had for five years been experimenting as to

methods for destroying scale insects and other para

sites, under his direction, at governmental expense.

No sooner had his process been perfected, made cheap

and available, than a patent was granted to outside

parties, against protest, and ignoring the fact that he

had officially described and recorded this very process.

This was but one of many cases where government

officials had seen the fruits of their work snatched away

by patents heedlessly awarded to private individuals.

Great interest was excited by the explanation of the

electrical tabulating machines by Dr. J. S. Billings

(U. S. army), who had charge of the vital statistics for

the census, and who originated this system, since per

fected by Mr. H. Hollerith, and in practical use in tak

ing the censuses of the United States, Canada and Aus

tria. By a gauge punch holes are made in cards, each

containing 12 groups of 24 holes through which a metal

rod goes, actuating a series of dials by electrical con

nection, thus recording the data. Forty such dials are

used at once, each for a single class of facts, and

grouped on any system required. An operator will

punch from 700 to 1400 cards a day, with fewer errors

than are involved in any other system. The average

number of punched cards passed through the machine

with an average of nine daily readings was 7000 for

each worker. The saving by this method effected for

the eleventh census is estimated at about half a million

of dollars, with an increased accuracy of results. It

would be difficult to explain this interesting process

more clearly without cuts.

Prof. Lester F. Ward read a brief paper on the char

acter and purpose of a national university, such as

was advocated by Washington, Jefferson, Madison and

others, and which was certain to be realized in the

near future. It should be national, not political nor

sectarian, its chairs held by Americans only, its scho

larships allotted by congressional districts and on

competitive examination, and its faculties chosen by

a special commission from among our most eminent

scientific men, its “strong chair” being in the science

and art of governinent, with the aim of ultimately

filling all administrative offices from its list of gradu

ates, thus securing trained and skilled officers.

Among other papers read in the Economic Section

may be inentioned one by Prof. Anderson on the

World's Columbian Exposition, on which $40,000,000

were to be expended; on state railway supervision, by

B. W. Snow ; on our mercantile marine, by Henry Far

quhar; on the muck soils of Florida, by H. W. Wiley;

and on the artesian wells and underground waters of

Texas, by R. T. Hill.

Prof. Springer attracted the attention of the Chem

ical Section by his remarks on “A Latent Characteris

tic of Aluminum,” as adapting it for sounding boards

of musical instruments. He claimed that it differed

from other metals in the absence of the tones described

as “metallic,” and also in having an elasticity capable

of sympathetic vibration uniformly through a wide

range of tone pitch, being in this respect superior to

any kind of wood. It is also superior to wood in being

incombustible, impermeable to moisture, and in per

mitting the thickness of the sheet to be so reduced as

to obtain the utmost amplitude of vibration without

injuring the tone.

| The processes of mountain building were explained

by Prof. Warren Upham in a communication to the

Geological Section. Six classes of mountains exist:

the folded, arched, domed, tilted, erupted, and eroded.

The long mountain belts consist of folded rock forma

tion, wave-like ridges with intervening troughs, the

folds being sometimes closely pressed together. Ex

amples are found in the Appalachian, Atlantic, and

Laurentian systems of America, and the grand Alp

Himalayan belt of the Old World, reaching from the

Pyrenees to the China Sea. The arched mountains

are typified by the Uinta range in Utah, an arch hav

ing been raised during the tertiary period 150 miles

long and 40 wide, and about five and a half miles high.

By erosion this arch has been since cut down to half

its original height. Donned mountains, exemplified by

the Henry mountains in Utah, were formed by volca

nic uplifts of previously horizontal strata, the lava

being injected between the strata, to which Gil

bert gives the name of “alaccolite.” The Wasatch

mountains and the Sierra Nevada are examples of tilt

ed ranges, being immense rocky masses tilted by the

upheaval of one border with a corresponding depres

sion of its opposite border, taking place along fault

lines. Volcanic eruption on a grand scale along deep

fissures has made mountains like the Andes, the Cas

cade range, the latter 500 miles long, with lava beds

4,000 feet thick, and lava peaks 14,000 feet high, also

the volcanoes of Iceland, Hawaii, etc. Examples were

also given of mountains made wholly by erosion, some

of which from 5,000 to 16,000 feet high may be seen in

Montana. The relation was shown between these dif

ferent kinds of mountains and the earth’s contraction

with an attendant necessary relief of stress on its

crust by the elevation of certain areas by folding, arch

ing, doming and eruption.

A curious account of the “Venus fly trap" was laid

before the Biological Section by Professor J. M. Mac

farlane, from Edinburgh, who also gave an illustrated

lecture on the hybridization of plants, before the As

sociation. Concerning the “fly trap,” he proved by

specimens at hand that two touches were necessary

to make the leaf close up, but that it made no dif

ference whether one of the six sensitive hairs was twice

touched, or two of them each touched but once. The

protoplasm of the leaf cells retained sharp recollection

of the first touch for fifteen seconds, which was weak

ened during the next fifteen, and was wholly gone in

about a minute. This exactly agrees with the “latent

period” of muscular contraction in animals, though

longer as to period. He showed that every part of

the leaf blade is sensitive, closing after two snips; and

that if the first snip is very strong, closure may occur

at the second, even after the lapse of two minutes. A

strong jet of water will produce sudden closure. The

action of chemical and electrical stimuli on these leaf

cells is identical in behavior with that on the nerve

muscle-cells of the lower animals. This discussion was

made particularly interesting by the presence of a

beautiful array of plants from the public botanical

garden, loaned for the purpose of denuonstration.

The deep well at Wheeling, W. Va., is 4,500 ft. deep,

and will be drilled to the depth of 6,000 ft. It was drilled

by T. S. Kinsey, and when done will be the deepest

well in the world. It has been presented by its owners

for scientific purposes, being dry, and useless so far as

its original object is concerned.

Mr. Win. Hallock laid tabulated observations before

the Geological Section. The strata pierced are undis

torted, and nearly in situ. The well is cased for 1,500

ft., and the uncased portion is mainly in shale. Ther

mometers were lowered to various successive depths,

and the temperature was recorded as registered. In

the upper half of the uncased portion the mercury rose

1°Fahr. for every 80 or 90 ft., but increased to 1° for

every 60 ft. in the lower half, reaching over 110° at the

bottom, which is 3,700 ft. below the sea level. In wells

near Berlin and Leipsic, one 4,170 ft. deep, and the

other 5,740 ft., the temperature at the bottom is about

118° and 135°. Further observations as to barometri

cal and other phenomena will be awaited with in

terest.

Prof. C. B. Thwing explained the Lippmann process

of color photography, described in France last Febru

ary, and which differs from that of M. Becquerel, dis

covered in 1848. The latter by a photo-chemical

method produced a colored image that could not be

exposed to the light. Lippmann by a physical me

thod gets an image that retains its colors after treat

ment with hyposulphite of soda, and is as permanent

as any plain negative. A transparent plate is exposed

with its film side resting against a reflecting surface of

mercury. This divides the film into layers as far apart

as the wave length of the incident light, and thus re

produces by reflection the color that produced the

layer. Overexposure Inay completely reverse the colors

of nature, giving the complementary colors instead. A

number of colored negatives were exhibited illustrat

ing the paper.

Free coinage was discussed by the eminent statisti

cian Edward Atkinson, the secretary reading the paper

in the absence of the author; which was followed by

another on coinage ratio and our silver policy, by E.T.

==

Peters; these papers presenting the two sides of the

exciting question of bi-metalism, and fairly recogniz

ing the difficulties on either side.

In the Anthropological Section several papers were

read by ladies, one of which especially, by Mrs. Auita

Newcomb McGee, attracted attention both by its

ability and the singularity of its subject, namely, “An

Experiment in Hulman Stirpiculture.” In other words,

she explained the Inethods and results of the Oneida

Community, where between 1868 and 1879 there were

sixty children born on what were alleged to be scien

tific principles, according to a peculiar system devised

by Mr. Noyes, that separated the amative and propo

gative functions. It was claimed that most of these

children were remarkably bright and healthy. But

the spirit of monogamy prevailed, so that when, in

1879, the question was put to a vote, only three favored

the continuance of the experiment. In the discussion

following this paper curious facts were brought out as

to the Mormons as well as the communists; but some

doubted if rural surroundings almd unusual care in

training did not have more to do with the superiority

of the Oneida offspring than any system of stirpicul

ture.

An elaborate and valuable paper by Miss Alice C.

Fletcher, on “The Nez Perces Country,” and another

on the “Utility of the Psychical Study of Child Life,”

by Laura O. Talbot, were heard with marked interest.

The veteran State geologist of Tennessee gave a

remarkable account of the remains of a negalonyx

found in the Big Bone Cave of that State, a synopsis

of which is published elsewhere in this issue.

Prof. Doolittle and Prof. Comstock read papers on

the secular variation of terrestrial latitude, dealing

with a question vulgarly but aptly phrased by a local

reporter as amounting to the inquiry, “Does the

earth wobble?” The papers bristled with technical

ities, showing results of many thousand telescopic

observations during a long term of years, and seeming

to prove that the terrestrial pole is actually in motion

at the rate of 4% seconds a century. This fact has its

bearing on many other questions, and calls for sys

tematic observation simultaneously carried on in all

parts of the world for the better determination of the

rate and significance of polar motion.

The research fund of the A.A.A.S. ought to be suffi

ciently increased to enable it to take a share in special

inquiries like the foregoing. Accordingly a committee

was appointed, of which Prof. Brashear, of Allegheny,

is the chairman, to raise if possible the sum of $100,000

for that purpose. H. C. HOVEY.

-------

-*

Effect of Water on Lead Pipe.

A very remarkable case of danger from water in con

tact with lead, where neither the conditions of the

drainage area nor the results of chemical analysis

would arouse any suspicions as to safety, was reported

by Dr. Elwyn Waller at a recent meeting of the Amer

ican Chemical Society. The water in question came

from creeks in the mountain districts of Kentucky.

Analyses of samples “one” and “two " were as fol

lows, the acid radicles being distributed among vary

ing quantities of the usual alkali and alkali earth

metals, with also some silica, iron oxide and alumina:

Parts in 100,000.

I. II.

Odor when heated to 100°F... ............ None. None.

Chlorine, in chlorides ..................... 0'0311 0.0560

Phosphates........... .... ............... None. None.

Nitrogen, in nitrates.. ....* - - - - - - - - - - - - - - - 0.016.5 0-0.247

Free ammonia........

Albuminoid ammonia

... 0-0004 Trace.

... 0-0046 0-0016

Temporary hardness....................... 0.9500 0.7500

Permanent " ....................... 1"4000 1°3000

Organic and volatile................... ... 1-3000 1'4000

3-7026 3.5323

As a further test, sections of 1 in lead pipe, each 1

in. long, freshly scraped, were put into about a pint of

each sample, and for comparison a piece of the pipe

was put into an equal quantity of Croton water. A

slight cloudiness occurred in No. II. in twenty-four

hours, a still further discoloration in No. I., and none

in the Croton. Fresh samples were put into bottles

with the lead, and left, with glass stopples tied down,

for several months. At the end of that time the piece

of lead in the Croton water was blackened, and had

developed one or two spots of adherent white incrus

tations. Sample of water No. I. was whitish in color,

with some detached white sediment, while No. II. was

decidedly milky, and contained a half inch of detached

sediment, the action upon the lead apparently going

on indefinitely, the scales becoming detached as fast

as formed. A similar case was reported some years

ago by Prof. Frederick Penny, in his experiments upon

the water of Loch Katrine, which showed an alumost

identical composition by analysis.

----------

PHOSPHATED SALT.—Potassium, sodium, and cal

cium phosphates in nearly equal proportions are well

mixed and finely ground. Common salt is then well

ground and incorporated with 3 per cent of the phos

phate mixture to form a prepared table salt.—G. D.

Bowie.
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The Dairy of the Exhibition.

Chief of Construction Burnham has designated sites

for the Forestry, Sawinill, Dairy and Agricultural an

nex buildings. They will be grouped on the space

formerly planned for a lagoon, south of the Agricul

tural building and near the lake shore. The lagoon,

which is a natural one, will disappear, the buildings

being constructed on a piling foundation over it. The

approximate dinnensions of the Dairy building are

given as 95×200 feet; those of the Forestry building

200x500 feet. Chief Buchanan, of the Departinent of

Agriculture, has secured the construction of all these

structures. The Forestry building will be unique in

that it will be surrounded by natural tree trunks as

columns, one or more of which will be contributed by

each of the several States. The sawmill people have

been making a vigorous plea for their building, in

which to show the actual operation of producing

lumber.

No feature of the Exposition, probably, will possess

greater interest or value to the agriculturist than will

the dairy school, the holding of which substantially in

accordance with the plan submitted some time ago by

Chief Buchanan is now assured. The school will in

clude a contest between both herds and individuals of

the chief breeds of dairy cattle, with a view of ascer

taining the respective merits of each in milk giving

and butter and cheese producing. Each herd will be

charged each day with the food consumed, accurately

weighed, and will be credited with the milk, butter,

and cheese produced. Manufacturers of dairy utensils

and appliances will gladly furnish all that will be re

quired in their line. Accommodations will be pro

vided, so that spectators inay view the processes of

butter and cheese making.

The tests and all details of management will be

under rules to be prepared by 3 committee composed

of one member from each of the dairy cattle associa

tions in the United States, three from the Columbian

Dairy Association, three from the Agricultural Colleges

and United States Experimental Stations, and one

from the manufacturers of dairy utensils.

The manufacture of the product will take place in

the dairy building, in an operating space 25 by 100

feet, above which on either side will be a gallery which

will accommodate fully 500 spectators. The school, in

all probability, will continue through four months, and

each participating herd will be represented by a given

number of cows. The results of this test and of the

exhibition which will be made of the latest and most

advanced scientific methods known in connection with

the feeding and care of cattle, the treatment of milk

and the production of butter and cheese, cannot fail

to be of very great value to the dairy interests of this

country. These interests, it is scarcely necessary to

state, are of enormous importance and extent, and,

indeed, are scarcely surpassed by any other branch of

industry in respect of the amount of money invested.

It cannot be doubted that the Exposition Dairy School

will cause a more economic and scientific management

of the dairy interests of the entire country, and conse

quently a greater return from the capital and labor

invested.

------e

The India Rubber Tree.

The India rubber tree cannot stand shade, and un

less the seedlings are fully exposed to light and well

drained, they cannot grow. Owing to this it is found

that in the depths of the forest, where light and air

are shut out by the dense crowd of trees of many

species, natural reproduction takes place by the ger

mination of seeds carried by birds high up in the

crowns of other trees, aerial roots descending in pro

cess of time to the ground, and developing into a huge

hollow cylinder round the foster stem, which is soon

killed. The descent of the roots may take years, but

once they have taken hold of the ground, the further

growth is exceedingly rapid. In cultivating, the seeds

are found to grow much better than cuttings, and

these are tended in large nurseries until they are 10 feet

high, when they are transplanted into clearings made

in the forest, in strips of 40 feet wide, alternating with

60 feet of natural forest, this being found necessary to

furnish the necessary moisture, while narrower clear

ings do not give air and light enough. Trees grown in

grass land were found on tapping to yield scarcely

any rubber, the difference being attributed to ab

sence of the moisture afforded by the forest. Plants

of 1874–75 were found, in April, 1889, to have attained

an average height of 61 feet 11 inches and a girth of

11 feet 5 inches, thus having grown at the very rapid

rate of 6 feet 1 inch in height and 9 inches in girth per

year.—Demerara Argosy.

-4-----

Improved Cementing Material.

V. L. Daguzau says: This material is called by the

inventor pyro-cement, and is “a blackish product,

which adheres strongly to iron, wood, stone,” etc. The

following constituents and proportions yield a useful

result: “18 to 25 per cent of gas petroleum or other

resinous matters, 75 to 80 per cent of clay or argilla

ceous earth and silica, 2 to 8 per cent of natural sul

phates.” ~

Sorrespondence.

The Grooved Cartridge.

To the Editor of the Scientific American:

I came across a copy of the SCIENTIFIC AMERICAN,

dated April 26, 1890, in which you give a description

of the new rifle adopted by the Gerinan governunent.

You say for it: The cartridge forms an innovation up

on all others that now exist, inasmuch as it has no pro

jecting rim at the base; but, on the contrary, has a

small groove, in order to allow it to be grasped by the

extractor hook. Now I can prove that I am the origi

nal inventor of that construction of cartridge, as will

be seen by the plans and specifications, No. 7,779, pub

lished at the British Patent Office, entitled “Jennings'

Combined Single Loading and Repeating Rifle,” and

dated 26th June, 1885, that is, three years prior to the

German model, 1888. R. JENNINGS.

54 Fruit St., Youngstown, O., Aug. 5, 1891.

-e-r-e--e

JUPITER,

To the Editor of the Scientific American :

The planet Jupiter is now in good position to observe

even with sinall telescopes. The ever-changing rela

tions of the four unoons to each other and the planet

will interest and instruct.

The belts are also of constant interest. I send here

with sketch of the planet as observed last night. Four

JUPITER AUG, 28 1891.

belts were very prominent and finely marked. The

little white spot near the right hand edge of Jupiter is

the first satellite about to transit, which occurred at 9

hours 52 minutes. The small black spot just entered

upon the disk of the planet is the shadow of the satel

lite. It came on 13 minutes before the satellite itself,

and, of course, preceded it entirely across the planet.

The satellite could be easily seen in transit upon the

gray background formed by the belt.

WILLIAM R. BROOKS.

Smith Observatory, Geneva, N.Y., Aug. 29, 1891.

-e-r-e-e

How to Get Rid of Snails.

To the Editor of the Scientific American :

In one of your numbers, a correspondent inquires as

to the getting rid of snails and slugs. I remember a

few years ago traveling in Brittany and meeting boys

carrying sea sand in baskets. Having asked thein for

what purpose, they answered it was to prevent snails

and slugs getting on to the flower beds, and that it

answered perfectly. Your correspondent might try

this remedy. A. B.

Sainte Adresse, France, August 15, 1891.

–e-t-e---

Jet Propulsion.

To the Editor of the Scientific American:

I note the relnarks of Mr. W. H. Wetherill in your

issue of August 29. The principle of hydraulic propul

sion is already secured, in that past experiments have

shown its superiority to that of the screw propeller;

but its adoption has been retarded because experi

menters have used impractical pumps; consequently a

unedium size jet has not been obtained-a condition

vitally germane to the success of the method. For ex

ample, the two 9 inch nozzles on the English torpedo

boat of 66 feet and the one 34 inch jet of Dr. Jackson's

yacht of 106 feet, both size nozzles being extreines.

The experiments made by the English Admiralty em

ployed centrifugal pumps of great capacity and coin

paratively little power, while the steam pumps used

in the United States experiinents had great power and

little capacity. A pump which combines capacity and

power will effect the speedy adoption of the principle.

I contend the screw is not intermittent. It has a

continuous thrust—every blade constantly doing duty

by turning a complete circle. Suppose one blade were

left on the shaft, does Mr. Wetherill think its action is

intermittent ? If not, could a screw propeller with

more blades be regarded as intermittent ? So with

three or four constant jets impinging the water of

flotation at the same time, while each jet is independ

-

ent of the others in its work; thus each blade is in

dependent yet continuous in its action.

In conclusion, the possibilities of obtaining greater

speed through the screw propeller are nearly limited.

The application of its highest power is nearly reached;

but with a practical pump three or four times the

power can be realized. In this direction lies the pro

bability of four days Atlantic liners.

JOHN W. HAHN.

Newton, Mass., August 29, 1891.

---

of a Kitchen Boiler under Apparently

Normal Working Conditions.

To the Editor of the Scientific American:

A 30 gallon upright copper boiler had been in use

twenty years and was in perfect order. It was sup

plied froln a tank under a maximum head of 8 ft. 6 in.

Minimum head (tank almost empty) about 3 ft. 6 in.

A few days ago (Monday, Aug. 31), the tank having

been drawn down for washing so that the head was

about 4% ft., the upper part of the boiler suddenly

collapsed, hot water being drawn at the same molment

in the washtubs.

The cause was at first not evident, nor had the

plumber any explanation to offer.

The facts are that within a year the range formerly

in use has been taken out and a larger one put in, with

water back having a much greater heating power. It

now appears that for some time a snapping has been

noticed in the hot water pipes, which indicates that

steam had been formed in the boiler and was condensed

with the noise observed: proving that the water back

was too powerful for the demands made upon it.

On the morning in question the fire was hot, the

water in the boiler was undoubtedly at the boiling

point, and had forced back water into the tank until

there was a steam space of fifteen or eighteen inches in

the boiler.

On opening the faucet in the tub the pressure was

relieved—cold water passed into the boiler from the

tank, and the condensation was instantaneous, allowing

no time for equalization of pressure through the feed,

or open faucet, which was at the end of not less than

13 ft. of 34 in. pipe, and was probably only partly

open.

It appears from this that water backs are put in

without any calculation as to their capacity, and that

under some conditions steam may be formed and a

collapsed boiler result, with all the details of inlet and

outlet in ordinary working order.

The primary cause in this instance was the unneces

sarily powerful water back, to which the low head of

water was contributory. The conditions have been

the same for twenty years as regards pressure; but a

pipe water back running around the top of the fire had

been used in the old range.

This accident serves to call attention to the need for

especial care in proportioning the water back to the

work it has to perform where a low pressure water

supply is in use. DURAND WOODMAN.

80 Beaver St., N.Y., Sept. 2, 1891.

Collapse

White Metal Alloys.

The following alloys are used as lining metals by the

Eastern Railroad of France:

Number. Lead. Antimony. Tin. Copper.

1 65 25 0. 10

2 0 11-12 83-33 5'55

3 70 20 10 0

4 80 8 12 0

No. 1 is used for lining crosshead slides, rod brasses

and axle bearings. No. 2 is used for lining axle bear

ings and connecting rod brasses of heavy engines.

No. 3 is used for lining eccentric straps and for bronze

slide valves. No. 4 is a special alloy for metallic rod

packing.

---

A Light Concrete.

F. Sang states, tufa sand, which is found as small

pellets or granules in the Rhenish provinces, is mixed

dry or wet with Portland or other cement, and the

concrete formed moulded into any desired shape. A

inixture of equal parts is said to be as strong as gran

ite and less than half its weight, but for many pur

poses a mixture of 1 part of cement to 3 to 5 of tufa

sand suffices.

Besides being applicable for ordinary building pur

poses, the patented material is said to be a good non

conductor of heat, and therefore to be fit for forming

the roofs of bakers' ovens and similar uses.

---

THE race of the two-year-olds for the Futurity

stake of $75,000 took place at Coney Island, N.Y., on

August 29, and was won by His Highness, a bay colt

15.2% hands high, of such splendid proportions that

he would be readily taken for a well furnished three

year-old. He was bred at the Kentucky stud of the

late Hon. August Belmont, and was sired by im

ported The Ill Used, out of imported Princess, the

dam of Prince Royal and Her Highness. He cost his

owner, Mr. David Gideon, $3,400 at the closing-out sale

of Mr. Belmont's race horses at Babylon, N.Y., last

February. It is said His Highness has already net

ted over $100,000 for his owner.
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Improvements in Aluminum Alloys.

*- -

is didymium, and its present market price, if one may

J. W. Langley finds that if pure aluminum be al-|thus term the quotation of an article that never -

loyed with between one half per cent and 10 per cent appears on the market, is $4,500 per pound. The next | The Kenwood Physical Observatory had its incep

of titanium, the product is harder than aluminum,

nearly as incorrodible, and capable of acquiring by

ham in ering or

THE KENwooD PHYSICAL OBSERVATORY.

George E. HALE, DIRECTOR.

costliest metal is barium, an element belonging to the tion in a spectroscopic laboratory erected in Chicago

alkaline earth group; its value is $3,750. Berylium, or in the summer of 1888. The addition of a tower and

wing during the

winter of 1890–91

rolling a degree

of elasticity and

hardness in u ch

superior to pure

aluminum. These

alloys are fusible

below the melting

point of steel, the

temperature re

quired depending

upon the percent

age of titanium.

When the propor

tion of titanium

is less than 5 per

cent, the alloy is

nearly as mallea

ble as pure alumi

num. The pre

sence of iron and

silicon in this al

loy are injurious,

tending to render

it brittle and non

malleable, but a

small proportion

of chromium is of

substantial bene

fit in increasing

the elasticity of

the product. The

alloy is prepared

by the action of

metallic alumi

num on titanic!ox

ide. The method

used is also claim

brough t the

building to its

present form, and

it now includes a

reception room,

library, equato

rial room, “slit

room,” “grating

room,” photo

graph ic dark

room, general la

boratory, and

workshop. The

grating room con

tains a four-inch

concave grating

of ten feet radius

of curvature,

mounted in the

manner employed

by Professor Row

land. A shorter

girder allows the

use of a grating

of only five feet

radius, in cases

when the light

source is too faint

to admit of the

highest disper

sion. Sunlight is

furnished by a

heliostat on a pier

some distance to

the north of the

building, while a

ed for the prepa

ration of alloys of aluminum with any more electro

negative metal, and is as follows:

• A bath of preferably pure fluoride of aluminum and

sodium is prepared in a carbon crucible, the oxide or

other salt of titanium added, well mixed and allowed

beryl, is quoted at $3,375.

Weston dynamo,

glucinium, a metallic substance found in the beautiful | driven by a gas engine of six horse power, supplies the

direct current used in spectroscopic studies of the elec

—-4-O--- tric arc. An alternating current of fifty-two volts is

To prevent the feet from sweating, try the following: also supplied by the Hyde Park Thomson-Houston

Onepart of salicylic acid, one of submitrate of bismuth, Company, and this is especially useful in producing

to dissolve; when the mass is thoroughly incorporated and two of starch. Wash, and apply powder freely. I heavy electric sparks with a large induction coil, and

and quite fluid, metallic aluminum

is charged in, the relative propor

tions of aluminum and oxide or

salt being such that the percentage

of oxide shall be about twice the

percentage of metal required in the

alloy. The temperature of the bath

rapidly rises on the introduction of

the aluininum, and as soon as this

ceases, the reaction is completed

and the mass is teemed into a suit

able vessel, allowed to cool some

what, and the fluid slag run off

from the metal. The latter is re

melted before use.

The proportion of fluoride used

is from one to four times the weight

of the aluminum. Fluorideof sodi

um, fluoride of aluminuum, sodium

and calcium, or generally a fluoride

of any metal or metals more elec

tro-positive than aluminum, may be

used for the bath, but cryolite is

disadvantageous, on account of the

iron it contains.

The process must not be conduct

ed in a siliceous crucible, a portion

of the silicon being reduced and

entering the alloy. Chromium may

be introduced as oxide into the

fluoride bath, or an alloy of chro

mium and aluminum may be mixed

with the manufactured titanium

alloy.

-->--

Price of Rare Metals.

Iridium, a very heavy metal of

the platinum group, so named from

the iridescence of some of its solu

tions, and well known in connec

tion with its use for the points of

gold pens, may be bought to-day at

approximately $720 per pound. The

present price of platinum, the bet

ter known tin white, ductile, but

very infusible metal, is on a par

with that of gold, namely, about

$350 per pound. But generally its

value fluctuates between its more

popular brothers, gold and silver.

The rarest metal—and it is so rare

that recent discoveries have thrown

doubt on its elemental character—

|
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SOLAR PROMINENGES.

in lighting the whole observatory

with incandescent lamps. A set of

thirty-five Julien storage cells can

be charged by the Weston machine,

and used when desired.

The mounting of the equatorial

was finished in March, 1891, by

Messrs. Warner & Swasey, and

the excellent 12:2 inch object glass,

figured from Dr. Hastings calcula

tions by Mr. J. A. Brashear, was in

place and ready for use early in

April, 1891. The spectroscope is

of very large size, and was also

made by Mr. Brashear. A frame

of strongly braced steel tubing

carries the collimator and ob

serving telescope, which make with

each other a constant angle of

25 degrees. The objectives are

exactly alike, of 314 inches clear

aperture and 42% inches focus,

corrected for work in the visual

region. The grating is a 4 inch

flat, and in many respects is the

finest ruling I have ever seen.

In addition to the grating there is

a 30 degrees white flint prism, sil

vered on the back, which is used in

photographing the spectra of the

fainter stars. The large size of the

spectroscope, and the necessity of a

perfectly rigid attachment to the

equatorial, have caused us to

mount the spectroscope and tube

as if in one piece, the declination

axis coming at the center of their

combined lengths. As the object

glass of the equatorial has a focal

length of 18 feet, the total length

of the combination is 22 feet 9

inches. The mounting is built very

large and heavy, and carries also a

four-inch Clark telescope and a

small finder. The weight of the

driving clock can be controlled by

electric connection with an excel

lent Howard clock.

As my recent photographic inves

tigations of solar proininences and

their spectra have shown the neces

sity of employing specially correct

ed objectives in a continuance of
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the research, it has been decided to supply the tele

scope with a photographic object glass of exactly the

same aperture and focal length as the present visual

glass. A double tube will replace the single tube now

used, and the object glass will be so supported that

either one may be used on either tube. The spectro

scope will thus form a part of the instrument, as be

fore, and the eye end of the second tube will be left

free for the attachinent of any desired apparatus, such

as an amplifying lens and camera for photographing

sun spots on the Janssen Inethod. Various improve

ments of the spectroscope will be made by Mr. Bra

shear, one of the most important being the construc

tion of a new device of the writer's for prominence

photography. A new observing telescope with an ob.

jective of about six feet focus corrected for the K region

is to be constructed for the spectroscope, and used for

further study of the prominence and chroinosphere

lines recently discovered. Mr. Brashear also has the

order for the twelve-inch photographic object glass,

for which the whitest possible flint will be secured

from the Jena factories, while the crown will be fur

nished by Mantois. The writer will spend some time

visiting the European observatories

in search of new ideas in apparatus

and methods of work, which will

be embodied in the improved in

struments.

The Kenwood Physical Observa

tory was dedicated to scientific re

search on June 15, 1891. Addresses

were made by Professor C. A.

Young, Professor G. W. Hough, of

the Dearborn Observatory, Mr. J.

A. Brashear, President E. D. Eaton,

of Beloit College, and several

others. The observatory has been

incorporated under the laws of the

State of Illinois, and its control is

vested in a board of trustees. The

plan of work laid out for the future

includes a thorough study of solar

phenomena, and particular atten

tion will be given to spectroscopic

investigations of the spots, chromo

sphere, and prominences.-Sidereal

Messenger.

Artificial Ivory.

Attempts have been made to pro

duce a good artificial substitute for

ivory. Hitherto none have been

successful. A patent has recently

been taken out for a process based

upon the employment of those ma

terials, of which natural ivory is

<omposed, consisting, as it does, of

tribasic phosphate of lime, calcium

carbonate, magnesia, alumina, gela

tine, and albumen. By this pro

cess, quicklime is first treated with

sufficient water to convert it into

the hydrate, but before it has be

come completely hydrated, or

“slaked,” an aqueous solution of

phosphoric acid is poured on to it;

and while stirring the mixture the

calcium carbonate, magnesia, and

alumina are incorporated in small

quantities at a time; and lastly the

gelatine and albumen dissolved in

water are added. The point to aim

at is to obtain a compost sufficient

ly plastic and as intimately mixed

as possible. It is then set aside to

allow the phosphoric acid to com

plete its action upon the chalk.

The following day the mixture, while still plastic, is

pressed into the desired form in moulds, and dried in

a current of air at a temperature of about 150 deg.

C. To complete the preparation of the artificial

product by this process, it is kept for three or four

weeks, during which time it becomes perfectly hard,

The following are the proportions for the mixture,

which can be colored by the addition of suitable sub

stance: Quicklime, 100 parts; water, 300 parts; phos

phoric acid solution-1-05 sp. gr., 75 parts; calcium

carbonate, 16 parts; magnesia, 1 to 2 parts; alumina,

precipitated, 5 parts; gelatine, 15 parts.
-

*

- New French Railway.

There has just been inaugurated with great éclat

the opening of a new railway from Brive to Gourdon,

the construction of which has called into force the

utmost skill and ingenuity of the engineers engaged on

the project, and has entailed an enormous expense.

It has no fewer than seven viaducts, one of which,

near Le Boulet, measures 476 meters, and twelve

tunnels, several of which are over 1,000 meters long.

The new line will shorten the journey between Paris

and Toulouse by two hours, and when quite ready for

traffic will considerably expedite the transport of goods

between France and Spain.

Manufacture of Rubber Water Bottles and

Fountains.

So much has been said about white compounds

and the Inethods of making up the goods into which

they enter, that it may seem like a rehash of an old

story to talk on this subject ; but there are some few

points that have not as yet been touched upon, which

is my excuse for this article. Of course any fairly

furnished rubber manufacturer knows how to make

white rubber, or at least ought to, for, even while I

say this, I recall the fact of a man well posted in

black mixtures who had so been brought up in the be

lief that litharge must enter into every compound that

he put it into a white compound, and could not un

derstand why after vulcanization it was not white.

Without dwelling upon this, or giving any specific

compounds for white goods, I am going briefly to

give an idea of exactly how the goods are made up.

The part of making up, perhaps, begins with the

spreading of the stock. In this, however, if the calen

der and the calender man are all right, there should

be no trouble in turning out exactly the thickness

wanted and in having the texture all right for the best

%
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*
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cement cup, with brush and cover, a stitcher made

after the fashion of the well known tracing wheel,

and a smooth iron hand roller for setting the seams

after cementing.

The first process in the manufacture after the differ

ent parts reach the bag maker is that of cementing.

In order that the cement may not touch the portions

of the bag that are not to be covered with binding, a

metal form is laid lightly over the bag, leaving the

edge free, which is brushed lightly over with the

best white rubber compound dissolved in naphtha

that can be produced, as upon the integrity of the ce

ment depends a great deal of the strength and dura.

bility of the water bottle. After the various parts

have been cemented, that is, the various parts of the

bag proper, the binding and the neck, the double bag

piece is opened out at the mouth and slipped over a

curved rod of half round iron, somewhat similar to a

section of a wheel tire. The binding is then put over

the edges of the bag pieces, holding them together, is

rolled down by the roller, and then run over by the

tracing wheel, which latter gives it a finish, and also

helps to set the two portions of unvulcanized rubber

more closely together. The neck

piece is then formed separately,

and after being cemented at its

lower edge is placed around the

metal bottle top, the thread of

which has received a generous coat

ing of cement. This is sometimes

wound in with wire to keep it solid

and to keep it from leaking, and

sometimes it is not. A piece of

binding is run around the neck of

the bottle, the flexible rubber han

dle, which is made of friction cloth

covered with rubber, is next ce

mented to the shoulders of the bag,

the tail piece is cemented on, and,

if it is a solid piece, is eyeleted. If

the bag is a combination syringe

and water bottle, an outlet pipe is

put at the lower end of it, and the

whole dusted over with French talc

and laid upon the zinc-covered

- shelf, out of the way of the workers.

". In finishing up the work of the

bag, the next process is to carry it

to the vulcanizing room, where it is

laid in an immense sheet iron pan

that is practically filled with a layer

of French talc pressed down very

smooth. A little of the talc is put

inside of the body of the bag to

keep it from sticking together, and

then the whole is covered about

three inches deep with another lay

er of talc. This forms in reality a

mould for the water bottle, the

whole design being to hold it in

place after it is exposed to the heat,

and until vulcanization is complete.

A two or three hour heat is com

monly given goods of this sort,

after which they are taken out, the

French talc is carefully blown out

from the interior of the bottle, and

the goods go to the packing room,

where they are gotten ready for

shipment.-Rubber World.

-
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To Restore Faded or obliterated

Ink.

The following suggestions are

APPARATUS AT THE KENWOOD OBSERVATORY.

results. After the stock has been stripped from the

apron upon which it is spread, the next thing is to give

it the peculiarly ribbed appearance that many of the

goods have. This, to be sure, is not a necessity, as

many water bottles are made up plain. One method

of producing this ribbing was to press the rubber after

it had been cut up into small sheets between metal

plates that acted as dies and gave a fine appearance.

Another way is to have a grooving roll so arranged

that it may be run against one of the calender rolls,

and thus give this result.

The stock after being thus ribbed is sent to the

cutting room, and here the parts for the water bag are

shaped. These parts consist of the bag shape proper,

the neck, the binding, the rubber handle and the tail

piece. The bag proper is cut out by a die, two sheets

of the stock being laid together with the ribbed sides

out, and the cutting of the die through the two sheets

of rubber in a measure catches them together, so that

this is really a part of the making up. These large

pieces are put in cloth books, and then sent to the

tables where the making up takes place. This work is

all done by girls. The bag maker's table is, as a rule,

covered with zinc, has a hanging shelf above it and a

shelf below it, also zinc covered, for receiving finished

work. Each worker at a table is provided with a tin

from Haldane's “Workshop Re

ceipts:”

1. Wash in warm water to remove

salt if the paper has been immersed in sea water, and

then soak in a solution of gallic acid, 3 grains to the

ounce of water.

2. Wash in clean water and soak in solution offer

rous sulphate, 10 grains to the ounce.

3. Apply a solution of potassium ferrocyanide with

a brush, when the writing will appear in blue, if any

iron is left of the original ink.

4. Falsified Writing.—Gobert has found that if writ

ing is ever so carefully scratched out, there are still left

sufficient traces of the oxide of iron in the ink to be

come visible in a photographic copy. Light reflected

from paper that has not been written on acts in a dif

ferent way on the photographic materials from that

reflected from places which have been once covered

with ink.

-

-

-

-

Rubber Cement.

To fasten glass letters, figures, etc., on glass (show

windows) so that, even when submerged in water for

several days, they will not become detached, use an

India rubber cement. The best for this purpose con

sists of one part India rubber, three parts of mastic

and fifty parts chloroform. Let stand for several days

at a low temperature to dissolve the cement. It must

be applied very rapidly, as it becomes thick very soon.
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Aluminuma.

A. E. Hunt stated in a lecture before the Boston

Society of Arts that the extravagant clailns Inade con

cerning the production and properties of aluminum

had constituted the chief difficulty in its introduction

and extended use. The pure metal is soft and weaker

than the commercial variety containing 3-4 per cent

of impurity. The tendency of aluminum to become

eoated with a thin film of oxide in exposure to air

gives it a dull appearance and Inakes it unsuited for

table ware. It loses its tensile strength and much of

its rigidity at 400°–500° Fah., becomes pasty at 1,000

Fah., and melts at 1,300° Fah. It does not roll or cast

well, and its conductivity for heat and electricity is

only about half that of copper, its tensile strength is

not greater than that of common cast iron and only

about one-thifd that of structural steel, while its

strength in compression is only about one-sixth that

of cast iron.

A bar of aluminum 1 inch square and 4 feet 6 inches

between its supports deflects 2 inches with a load of 250

pounds, while a similar bar of cast iron requires double

the load to give an equal deflection. The modulus of

eiasticity of cast aluminum is about 11,000,000, being

only about one-half that of cast iron and one-third

that of steel. Its presence in iron is stated to be dele

terious, and it is said not to lower the melting point of

steel, statements to the contrary notwithstanding.

The theoretical cost of 1 pound of aluminum as made

by the Pittsburg Company is 20 cents per pound, the

items being, 2 pounds of alumina, 6 cents; 1 pound of

carbon electrode, 2 cents; chemicals, carbon dust, and

pots, 1 cent ; 22 electrical horse power for one hour

(water power being used), 5 cents; labor and superin

tendence, 3 cents; general expense, interest, and re

pairs, 2 cents (this announts to only 19 cents).

Although the value of aluminum has been much

overrated, both it and its alloys have many useful

qualities. The difficulty of soldering it is alleged to

have been overcome by the use of a special flux (na

ture not stated). Hard or soft solder, zinc or an alloy

of zinc and aluminum are the solders used. The diffi

culty caused by the softness of aluminum is also said

to have been overcome by alloying it “with a few per

cent of hardening metal,” or haminering or drop forg

ing.

The New Artificial Quinine.

Artificial quinine, writes the Paris correspondent of

the Lancet, may be considered one of the discoveries

of the year. The synthesis of that useful, nay, in

dispensable substance, quinine, has long been a desi

deratuin, and now, thanks to MM. Grimaux and

Arnaud (the former professor of chemistry at the

Ecole Polytechnique, and the latter having succeeded

the late illustrious centenarian, Chevreul, at the

Museum d'Histoire Naturelle), the cheinical dream has

been realized. The method adopted by these gentle

men is as follows: The base cuprein contained in the

shrub Remijia pedunculata growing in Brazil is treat

ed with sodium, then the combination thus obtained

with chloride of methyl. The product is quinine ab

solutely identical with the substance with which we

are familiar. This important discovery should have

the effect of bringing down the price of quinine, and

of rendering us independent of supplies from the usual

sources. The discovery presents a further interest in

that, by the substitution in the foregoing process of

compounds of ethyl and other higher alcohols for those

of methyl, new bodies analogous to quinine may be

manufactured-bodies whose therapeutical value may

be great.

---------

Black Tea and Green.

Mrs. Scidmore, in her “Jinrikisha Days in Japan,”

says:

The tea plant, as every one knows, is a hardy ever

green of the camellia family. In the spring the young

leaves crop out at the ends of the shoots and branches,

and when the whole top of the bush is covered with

pale, golden green tips, generally in May, the first

picking takes place. The choicer qualities of tea are

never exported, but consumed at home. The average

tea brought by the exporters for shipment to the

United States and Canada is of the commonest quality,

and, according to Japanese trade statistics, the average

value is eleven cents a pound.

For green tea, the leaves are dried over hot fires

almost immediately after picking, leaving the theine

or active principle of the leaf in full strength. For

black tea, the leaves are allowed to wilt and fertnent

in heaps for from five to fourteen days, or until the

leaf turns red and the harmful properties of the theime

have been partly destroyed.

Tea which is to be exported is treated to an extra

firing, to dry it thoroughly before the voyage, and, at

the same time, it is “polished,” or coated with indigo,

Prussian blue, gypsum and other things, which give it

the gray luster that no dried tea leaf ever naturally

wore, but that American tea drinkers insist on having.

Before the tea leaves are put in the pans for the second

firing, men, whose arms are dyed with indigo to the

elbows, go down the lines and dust a little of the

powder into each pan. Then the tossing and stirring

of the leaves follows, and the dye is worked thoroughly

into them. . . . This skilled labor is paid for at

rates to make the Knights of Labor groan, the wage

list showing how impossible tea culture is for the

United States until protectionist tea drinkers are ready

to pay ten dollars a pound for the colnmonest grades.

During the four busy months of the tea season the

firers are paid the equivalent of eleven and four-tenths

cents, United States gold, for a day's work of thirteen

hours. Less expert hands, who give the second firing,

or polishing, receive nine and six-tenths cents a day.

Those who sort and finally pack the tea and who work

as rapidly and automatically as machines, get the im

Inense sum of fifteen cents. . Each year the

United States pays over $7,000,000 for the nerve-rack

ing green tea of Japan.

The Northern Pitch Pine.

Inquiries about this tree often reach us from Europe,

especially from France and Germany, where the im

pression prevails that it is the species which produces

the pitch pine of commerce, generally known in this

country as Southern pine or Georgia pine, and now ex

ported from the maritime region of the southern At

lantic and Gulf States to Europe and South America

in large quantities. The vernacular name is, in part

at least, responsible for this confusion. It should be

reunembered that all our pines on which the leaves ap

pear in twos or in threes in the same cluster, and which

produce coarse resinous wood distinctly imarked by

broad bands of dark colored cells, are called pitch

pines, and that the pitch pine in New England and in

New Jersey is an entirely different tree from the pitch

pine of Georgia or from the pitch pine in California;

and that there are inore than a dozen different trees in

the United States to which this name is applied by the

people living in the regions which these trees inhabit.

The northern pitch pine is the Pinus rigida of

botanists. The wood of this tree was formerly used in

building in those parts of the country where it was

found before cheap transportation brought the more

valuable material of the Southern pine forests to

Northern markets. Now it is rarely manufactured into

lumber, and during the last twenty years it is not

probable that a single foot of it has been exported from

the United States. The two pitch pines of North

America, which now possess commercial importance

are the pine of the South, Pinus palustris, and the

Western or Oregon pine, Pinus ponderosa; and it is

from the forests of the fortner that the pitch pine so

largely used in the North is derived, and that furnish

all the American hard pine sold in Europe.

The Northern pitch pine is a valuable and interest

ing tree in spite of the fact that the lumber it yields is

not of the best quality. It grows naturally on poor

and sterile land, usually on sandy barrens, and less

frequently in sour, swampy soil. Its presence is a good

indication that the soil which bears it is too poor to

supply other trees with sufficient plant food to com

pete successfully with this tree. Once in possession of a

sandy plain on our Northern seaboard, no other tree

can wrest this advantage from the pitch pine, and its

hold upon existence is strengthened by the peculiar

power it possesses of reproducing itself from seed.

Seedlings spring up in great quantities in the neigh

borhood of seed-bearing trees, and grow rapidly in

what would appear to be inost unfavorable situations;

and it can be raised from seed sown in the open ground

Inore easily and with greater certainty than any other

tree which is hardy in the Northern States. In this

capacity of the seed to gerininate readily will be found

the greatest value of this tree, which seeins destined,

sooner or later, to be used in covering the great tracts

of unproductive land which occur in the neighborhood

of our Northern seaboard. Its value and adaptability

for this purpose has already been proved. Thousands

of acres of the New England coast have been covered

with forests of this tree, raised from seed at a Iuere

nominal cost, and nothing but the dread of fire pre

vents the extension of these forests over still larger

areas. What appears to be barren soil, such as occurs

on some parts of Cape Cod, in Massachusetts, and in

southern New Jersey, will, in forty or fifty years, pro

duce a forest of pitch pine of considerable money value

for the fuel which it contains. No other Inethod has

yet been found by which such waste lands can be made

to yield any return whatever, and any comprehensive

system of agriculture must look to covering, sooner or

later, these lands with trees.

The pitch pine planted on barren soil will not grow

to a large size or produce anything more valuable than

firewood. It will, however, in a comparatively short

time yield on the poorest land several cords of fuel to

the acre; and the fuel value of this wood is unsur

passed by that of any other inhabitant of our Northern

forests, and for many purposes, such as brickmaking

and for charcoal, it is extremely valuable. When in

dividual specimens have happened to grow in good

soil they have sent up tall, stout stems two or three

feet in diameter. These trunks were eagerly sought

for in the early settlement of the country, and were

manufactured into timber and flooring of excellent

quality and remarkable durability. In *ine parts of

New Jersey houses timbered and floored with this wood

a hundred years ago are still standing, and are in a

perfect state of preservation. Such trees have now

almost entirely disappeared, however, and there will

probably never be a question of planting the pitch pine

for timber, for where the soil is good enough to pro

duce large ind vividuals, with straight, clean trunks, it

will support a forest of Inore valuable species.

As an ornamental tree, Pinus 1 igida, although it is

not suited to decorate a trim lawn, can be used some

times to advantage when it is desired to produce bold,

picturesque effects, or to clothe a barren knoll with

verdure. It grows rapidly ; the trunk, covered with

dark, deeply furrowed bark, broken into large, square

plates, is always a handsome object, and the color of

the coarse, pale green foliage makes a good contrast

with the other trees of our woods and plantations.

Garden and Forest.

Spontaneous Ignition of Coal.

In the chemical section, British Association, was a

paper read by Professor Vivian B. Lewes on the

“Spontaneous Ignition of Coal,” the true explanation

of which he held to be partly physical and partly

chemical, but not dependent upon the percentage of

pyrites. Freshly won coal had, he said, the power of

absorbing from a fraction over one to three times its

volume of oxygen from the air, and the oxygen being

rendered chemically highly active, partly by compres.

sion and partly by the elimination of nitrogen, it at

tacked some of the bituminous hydrocarbons in the

coal, converting them into carbon dioxide and water

vapor. With regard to the bunker fires which are now

becoming perilously frequent on soine of he fast liners,

Professor Lewes attributed them entirely to rise of

temperature, from the bunker bulkheads being too

close to the hot air upcast shafts from the boilers and

furnaces. In the course of a discussion which followed,

pretty general agreement was expressed with the

views of the reader of the paper. In reply to a ques

tion by Sir Frederick Bramwell, Professor Lewes

pointed out that in case of coal bunkers in ships the

necessary safety could be obtained by having a thin

water jacket between the sunoke shaft and the bunkers.

The remaining papers were of interest only to experts,

and the same may be said of all the numerous coin

munications submitted to the mathematical and phy

sical science group. Such subjects as the surface ten

sion of ether and the measurement of Hertzian oscilla

tions could allure only the initiated.

---

Arsenic Poisoning from Coal.

A source of contamination with arsenic recently

pointed out is from coal. When coal is burnt it is

roasted out and it is the only product of the coal which

is at first volatile and afterward non-volatile. A part

of the sinoke that goes into the air is arsenious acid

Inixed with carbon, and a large part of it lodges in

the chimneys. Now take a city like London, or any of

the great English cities where coal is burnt very freely,

there the quantity of arsenious acid that is given into

the air must be very considerable, and it would be in

teresting to make coinparative tests of the urine of

persons in a city like Boston and in a city like London.

The English coal is very bad coal in this respect,

Every ton of coal burns off about twenty to forty

pounds of sulphur. That sulphur is transformed into

sixty pounds of sulphuric acid, which has left its stain

on every marble building in London. I speak of the

sulphur because the sulphur is largely accompanied

by arsenic.—Professor Crafts in Boston Medical and

Surgical Journal.
--

The Green Ray.

Mr. C. Mostyn, in a letter to Nature on the well

known appearance of the green ray at sunrise or sun

set, caused by the refraction of air, states: “This

‘green ray” is seen to best advantage at sunrise, owing

I imagine to the eye not being wearied with watching

the previous glare, as is apt to be the case at sunset.

At the same time, I had many very satisfactory obser

vations at sunset, one in particular, when we were run

ning before a very heavy sea in the Southern ocean,

and the ‘green ray” was seen no less than three times

in as many seconds, as the ship rose and fell on the

huge waves, causing as it were two sunsets, with a sun

rise between them. The best displays took place when

the refraction near the horizon was of such a character

that the sun assumed a balloon, or vase, shape as he

came close to the sea line. When, on the contrary,

the sun appeared flattened out in its horizontal dia

meter, the ‘green ray” was either entirely absent, or

was seen only in an indistinct and uncertain manner.”
-

Copying Ink without Press, Black.

Nigrosine, C. P., fine........................ .... 10 ounces.

Glucose “A”..................... ... 1% "

Hot water....................................... 1% “

Glycerine........................ . . . . . . . . . . . . . . . 1% “

Dissolve the nigrosine by trituration in the hot water

and then add the other ingredients and strain through

a piece of silk. If too thick when cold, dilute to the

proper consistence with water.
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NEW TOB000AN SLIDE FOR BATHERS.

This new toboggan shute for bathers is 22 ft. in

height from the bottom to top of platform and 12 ft.

6 in. in width at the botton, tapering up to the top of

the platform to 6 ft. The framework is made of hem

lock timber. On one side are steps built for bathers

to ascend to the platform. They are 32 in number.

On the other side is the shute. The shute is connected

to the platform at the top, and runs down and out in

to the water for about 10 ft. The toboggan slide is

carried up by the bather and placed in the shute, the

bather sitting on the bottom of slide, on which are

handles running full length of slide on each side, for

the bather to grasp hold of. The slides are about 7 ft.

in length, 2 ft. in width, of 34 in. stuff, and are made of

Kentucky hickory. They weigh about 18 to 20

pounds. The shute is 28 inches in width ; the sides

and strips at its bottom are made of linden wood.

The sides are 8 in. in height and 1% in. thickness. The

five strips at bottom of shute are 3 in. width and 1 in.

thickness and are placed about 2 in apart, so that a

loose roller can revolve between them easily. Iron

rods about 3% in. in diameter are run through the

center of each strip and each roller and side pieces. The

rollers are made of rock maple boiled in oil. They are

2 inches in diameter and 1 in. in thickness. The

strips and side pieces are braced underneath by heavy

ash strips running across in a zigzag manner. The

shute is made in seven 6 ft. sections. Each section has

eight rolls placed a short distance apart. On each are

4 rollers, making 32 rollers to a section, the slide pass

ing over the rollers on its way down

to the water. The greatest angle in

Trade School of the Pratt Institute, Brooklyn,

N. Y.

Applicants must be between sixteen and twenty-five

years of age. All tools and materials are furnished

without extra charge. Day and evening classes.

Carpentry.—Practice is first given in the use of

saws, planes, chisels, and laying-out tools, and is fol

lowed by a thorough course in joint work. After this

practice, and when some mastery of the tools has been

gained, a model of a frame house is made, and the dif

ferent methods of framing illustrated. Afterward,

partitions are set and bridged and floors laid. Door

and window frames are made and placed in the par

titions, which are sheathed, clapboarded, shingled,

and corniced. Lastly, inside trimming is taken up ;

doors, sashes, and shutters are maie and hung; wains

coting, baseboards, and stairs built, etc. Constant

practice is given in the use of working drawings, and

in laying out work from plans.

IBlacksmithing.—The instruction includes care and

management of fire, operations in drawing, upsetting,

forming, and welding iron, and making and tempering

steel tools. The exercises mainly represent useful

pieces of work, and several complete designs in orna

mental work finish the course.

Machine Shop (two years' course).—Bevel, surface,

and keyway chipping are first practiced; after which

the class is put upon straight surface filing until ability

to file straight and true is obtained. This is followed

by straight, tongue, round, and dovetail fitting, free

hand filing, filing to templet, making calipers, square,

Plumbing.—The plumbing shop is equipped for

about fifty pupils, each member having a gas furnace

for melting solder, and a drawer holding a set of tools.

Instruction is both practical and theoretical, lectures

being given from 8:30 to 9:30 o'clock every Wednesday

evening. -

The manual work includes the use of tools; prepar

ing wiping cloths; Inaking soil; tinning soldering iron,

brass, iron, lead, and tin; Inaking solder; soldering

sealms; making cup-joint; over-cast joint, straight

wiped-joint, flange joint, and branch joint; working

sheet lead into bends, traps, service boxes, and safes;

lining tanks, calking iron pipe joints, and bending

with sand and kinking irons.

The lectures deal with the proper arrangement of

drain, soil, and waste pipes, trapping and ventilating

the same, supply pipes, boilers, tanks, fixtures, pumps,

and also explain mistakes in plumbing.

House and Fresco Painting.—The Master Painters'

Association, of Brooklyn, co-operates in the direction

of the painting classes, and at the end of the term ex

aiminations are held and certificates granted, with

their approval.

The equipment for the house painting class consists

of screens containing doors, windows, and wainscoting;

and, for the fresco workers, of booths, plastered on

sides and ceiling, with varied forms of cove and

cornice.

House Painting.—The house painting course in

cludes both elementary and advanced classes; the

foriner having practice in the preparation of surfaces,

mixing paints, and plain

the shute, which is about 45 deg., is

about 25 ft. from the starting point.

When the slide strikes this point it

goes down like a shot and out into the

water, if it is not too rough, to a dis

tance of about 200 ft. The time con

sumed in the passage of the bather

from the top of the shute to the bot

tom is about 1% seconds. The frame

work rests on 16 in. wooden wheels,

and is jacked back and forth as the

tide rises and falls. This shute was

built by H. A. Shearer & Co., Roches- #

ter, N. Y., at a cost of $600. |
-o-o-o

The Two New Warships on the

Pacific Coast.

Work has begun on the big warship

known as Cruiser No. 6, at the Union

Iron Works, San Francis- 2

CO. She will be the largest *::::...”.5%

painting on wood, brick,

and plaster surfaces; and

the latter in varnishing

and hard wood polishing,

vessel ever built on the

Pacific coast, having a

length of 340 feet, 53 feet

beam, and will draw about

21% feet when ready for

sea, on a displacement of

5,500 tons. The contract

polish white, gilding, lin

ing, graining, and paper

hanging.

Lectures are given on the

harmony of colors, mixing

of colors, proportion of oils

and driers, and the various

materials used in painting.

Sigm Painting.—A spe

cial class in sign painting

will be organized next year.

The instruction will in

clude preparation of sur

faces, spacing, and plain

lettering, followed by orna

mental lettering in gold

and colors, and painting

on glass and metal.

Fresoo Painting. – In

struction is given prepar

ing walls and ceilings for

calcimine, in lining, laying

out work, making and ap

plying pounce and stencil,

and in putting on flat and

shaded ornaments.

*

calls for a speed of 20 knots

or about 24 miles an hour

for four consecutive hours,

with engines 13,500 horse

power. Her coal-carrying capacity will be 1,300 tons,

and at a speed of 10 knots she will be able to steam

13,000 Iniles.

The new cruiser will be fitted with a steel protective

deck, twin screws, and will be schooner rigged. In her

main battery she will mount four 8-inch breech-loading

rifles in two barbettes, one forward and one aft, and

ten 5-inch rapid-fire guns. The secondary battery will

consist of fourteen 7-pound and six 1-pound rapid-fire

guns and four Gatling guns. She will also be fitted

with six torpedo tubes.

It is haped by the builders that the cruiser will be

ready to launch within eight months at the outside.

The engines and boilers for the cruiser are in the

shops, and are well advanced toward completion. They

will be all set up and ready to be put in place before

the vessel is launched.

Men are now at work laying the blocks on the new

slip for the battleship Oregon, the keel of which soon

will be laid.

-t-e-r-e

Young People should have Plenty of Sleep.

A German specialist, Dr. Cold, has recently pleaded

for giving young people more sleep. A healthy infant

sleeps most of the time during the first weeks; and, in

the early years, people are disposed to let children

sleep as much as they will. But from six or seven,

when school begins, there is a complete change. At

the age of ten or eleven, the child sleeps only eight or

nine hours, when he needs at least ten or eleven, and

as he grows older the time of rest is shortened. Dr.

Cold believes that, up to twenty, a youth needs nine

hours sleep and an adult should have eight or nine.

With insufficient sleep, the nervous system, and brain

especially, not resting enough, and ceasing to work

normally, we find exhaustion, excitability, and intel

lectual disorders gradually taking the place of love of

work, general well-being, and the spirit of initiative.

NEW TOBOGGAN SLIDE FOR BATHERS.

bevel, and gauges in sheet steel, use of taps and dies,

and practice in scraping.

The tool work gives practice on the engine lathe in

plain and taper turning, outside and inside screw cut

ting and fitting. After this, exercises are introduced in

hand turning, and varied practice on the planing ma

chine, shaper, drills, milling machine, and grinding

machine is obtained. The theory of cutting tools is

analyzed, and the construction of the different ma

chines explained.

Bricklaying.—The men are first taught to handle the

trowel and to spread mortar. Practice is then given

in building eight, ‘welve, and sixteen inch walls, with

square and blocked ends, and with returned corner;

afterward, arches in walls of the same size are con

structed, and later, flues, fireplaces. setting sills, and

corbeling. At first each man works on a separate sec

tion of the wall, and no attempt is made to do rapid

work; but toward the end of the course a number of

men are placed side by side on a long wall and greater

speed is attempted. Instruction is given, by means of

lectures, upon the strength of walls, theory of arches,

properties and proportions of Inortar, cement, etc.

Plastering.—Instruction is given in scratch-coating,

laying-off, browning, and hard finishing, and in run

ning and mitering small mouldings and cornices. The

booths for plastering are formed of stud partitions,

lathed in the usual manner, and arranged to present

the conditions of an ordinary room.

The use of hawk and trowel is first taught, and the

scratch-coat is then applied. This is afterward taken

off, and the walls are next covered by laying-off, and

practice obtained in the use of darby and rod. After

this, practice in browning is given on the hard and dry

scratch-coat, and this is followed by considerable prac

tice in finishing with sand mortar to prepare for hard

finishing. Running and mitering simple cornices are

taught last.

Advanced Fresco Paint

fing.—Applicants are ad

mitted only on approval

of some member of the Master Painters' Association,

or after giving satisfactory proof of proficiency in plain

fresco painting.

Instruction is given by alternate practice in drawing

and coloring designs in the Art Department, and in

applying the same in fresco to the plastered wall.

Further information may be obtained upon applica

tion to F. B. Pratt, secretary, at the office of the insti

tute, Ryerson Street, between DeKalb and Willoughby

Avenues, Brooklyn, N.Y.

-

~"

Free Libraries in Paris.

In a report addressed to the Prefect of the Seine with

regard to the municipal and other free libraries in

Paris and the suburbs, it is stated that they now num

ber 64, and that they are attached to the different

town halls and communal schools. The number of

books given out to read last year was 1,386,642, and of

these 690,105 were novels. The artisans, who use these

libraries the most, and who prefer reading at their

own homes, appear to be very scrupulous about re

turning the books given out, as the annual loss does

not amount to one-half per cent, and when the books

are not returned this is due to carelessness rather than

fraud. The great preference shown for works of fiction

induced the administration to instruct the librarians

to bring their influence to bear on the frequenters of

their libraries and get them to read more serious and

instructive books, but the only result of this was

to effect an immediate decrease in the number of

readers. The attempt was, therefore, given up, the

administration preferring that the public should read

novels rather than not read at all.

-

w

To ascertain the amount of lime in Paris white or

whiting, dissolve in dilute hydrochloric acid and pre

cipitate the lime from ammoniacal solution (filtering

first if necessary) with solution of alumonium oxalate.

---------------~~~~~ *
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RECENTLY PATENTED INVENTIONS.

Engineering.

STEAM CYLINDER. —Charles F. Hin

richs and Joel C. Barker, Poplar Bluff. Mo. The

cylinder, according to this invention, consists of a split

tube or casing, with longitudinal and end flanges, with

a groove or recess, and a lining or shell fitting in the

casing, where it may be tightly clamped and held from

turning, but which can be readily removed when worn

out and another substituted in its place, without neces.

sitating the reboring of the cylinder. It is designed in

practice to furnish one new lining and an extra set of

piston rings with each cylinder, so that a worn or

damaged cylinder may be quickly repaired.

PACKING EXTRACTOR.—Addison Good

rich, Astoria, Oregon. This is a device for quickly and

easily taking out the worn-out packings from stuffing

boxes without removing or injuring the rod or stem.

It consists of a screw-threaded bushing made in sec

tions and adapted to be placed in the stuffing box, one

section having tongues and the other having grooves.

while there is an annular packing groove in its head

and an annular inwardly projecting flange at its bot

tom for supporting the packing.

Railway Appliances.

SWITCH DEVICE FOR CARS. – James

M. Pickell, Lake City, Fla. This is an attachment

capable of ready application to the dash board of a

street car, where it may be operated by either the hand

or foot of the driver, or the operator of a cable or elec

tric car, to move the frog of a switch without having to

stop the car. A spring-actuated rod having a horizon

tal curved shoe at its lower end is held to slide in a

casing, the rod terminating at its upper end in a crank,

with means for guiding the rod vertically and laterally,

whereby the shoe may be turned as desired, while it

will when released return to its normal position, the

oscillations of the car not interfering with its efficiency.

Mechanical Appliances.

GIN SAW GUARD.—Wiley S. Killings

worth, Laurens, S.C. Separate grooved guard fingers

are mounted rigidly upon the cross bar of the frame

work below the saws, and extend up around their

lower portion, covering the periphery of the saws be

tween the gin ribs and the brush at the lower side of

the saws to protect the hand and arm of the operator

from being accidentally cut by the saws. The fingers

are cheaply made of cast iron, and are applicable to

all gins, one being applied to each individual saw.

HORSESHOE BLANKS. – John F. Rob

inson, Rockaway, N. J. This invention provides a

machine for the forming of these blanks in series from

a hot bar of iron or steel. It is a machine having two

revoluble rolls on a housing frame, each roll having a

series of horseshoe mould half sections on it, and

adapted to mate in pairs, the bottom half section of

each mould having sockets to form toe and heel calks

on the blanks, with knife dies to sever the blanks. As

the rolls are totated toward each other the metal is

forced into the moulds and crowded into the cavities,

producing the calks, creases, and mail hole marks on

each blank, which is cut off as it is formed.

SPOKE TENONS. - Jefferson M. Sher

man. Brushton, N. Y. This invention covers an im

provement in machines for turning tenons on wheel

spokes, especially the spokes of carriage wheels. It

consists of two aligning pairs of jaws connected by

spring bars, one pair of jaws being adapted to hold a

spoke and the opposite pair being hinged together and

provided with a locking device, while also carrying a

revoluble cutter head and suitable feed mechanism.

The machine is of simple construction and easily

operated and is designed to turn the tenons rapidly and

accurately.

SPLIT SPINDLES.–Charles E. Soder

berg, Worcester, Mass. Heretofore these spindles for

weaving shuttles have been made by welding two

strips of steel, the body and point previous to welding

being rolled half round on each piece, the spindle

being liable to overheating, causing waste, and the

weld when not exact causing splitting of the spindle

throughout. The invention provides an improved

method of making the spindle from a single piece of

stock, by first punching or otherwise forming a slot in

the spindle blank, and then rolling or hammering the

blank by suitable machinery to form the spindle body.

Miscellaneous.

SCALPING AND BOLTING FLOUR. –

John Metherell, Murfreesborough, Tenn. This inven

tion provides an improved apparatus for scalping, re

scalping, and bolting the flour from wheat or other

grain after granulating, to render pure flour and perfect

separation of the various stocks simultaneously. The

machine has a plurality of bolting reels arranged one

within the other and supported to revolve independ

ently, whereby the reels may be moved at different

speeds and in opposite directions, the mechanism for

revolving adjacent reels in opposite directions being so

arranged that the stock may be bolted from one reel

upon a clear portion of the next outer reel, with other

novel features. The machine is designed to effectively

accomplish a classification of grades in succession, and

keep its grades pure from beginning to finish.

GUN CARRIAGE BRAKE. --Adolf T.

Resow, Essen, Germany. This is a self-acting brake

for traveling gun carriages, the invention covering a

mechanism whereby the brake blocks are brought anto

matically into and out of contact with the wheel tires

of field and other guns, the movements of the carriage

wheels being thereby controlled. A three-armed lever

is mounted in a slidable bearing, one arm being

connected with the brake block and another arm

adapted to engage the hub of the wheel, while a lever

mechanism tilts the third arm for adjusting a sliding

block. The brakes are automatically applied as the

carriage runs back after a discharge, and released when

the gun is again to be brought into position.

AMALGAMATOR. - Thomas Shannon,

Whitewood, South Dakota. This is an improved

mercury amalgamator, in which the amalgamating ves

sel has a false bottom, with cross slats forming spaces

for the quicksilver and amalgam. The bottom is re

movable, when it is desired to withdraw the amal

gamated mercury and precious mineral, being held in

place by retaining bars which extend above it and are

secured by screws turned through the amalgamating

vessel from the outside. The agitator or stirrer is sup

ported to turn in the amalgamating vessel, and has

arms above the mercury line to disintegrate the pulp

rising through the mercury to separate its particles

and insure the deposit of practically all the gold and

silver.

TWO WHEELED VEHICLE. – John F.

Barrows, Saginaw, Mich. This is a vehicle specially

designed for carrying organs, upright pianos, sewing

machines, furniture, etc., to permit of easily loading

and unloading the articles, which are made to ride very

easily. At the rear of the axle, between the wheels, is

a frame with upright bars connected with the vehicle

body, horizontal arms extending from the lower ends

of the bars and connected by a board on which is held

an adjustable cushioned arm to lock the article in

place. By connecting the axle rigidly with the springs

and the latter with the shafts, the jogging motion usual

to ordinary road carts is overcome and the vehicle runs

smoothly.

LAMP. – Charles H. Van Hise, New

York City. This invention relates to oil-burning lamps

for lighting streets, the lamp containing means for

self-extinguishment at a predetermined time, these

devices being also readily applied to portable lamps

for use in the house. A sleeve and thimble en

velop the wick tube, while a deflector plate and tube

inclosing device may be simultaneously moved toward

or from each other by a mechanism provided, there

being a hollow float in the oil chamber carrying a

standard with a thumb piece and series of pins spaced

to represent intervals of time. A rocking tripping bar,

to one end of which a gravity block is loosely secured,

is raised by the falling of the float throwing the extin

guishing mechanism into closed adjustment.

ICE PICK, SHAVER AND SCOOP. –

Frederick K. Kaiser, Wilmington, Del. In this com

bination implement the hand bar or blade is made with

a pick point, behind which is held a scoop body formed

with a cutting edge, there being a gauge plate at the

pick blade next its point to control the depth of cut of

the forward end of the scoop, which has a detachable

cover with catch or latch devices. The implement may

also be used for loosening and handling any caked or

granulated substance.

STOVE DRUM AND DAMPER.—Thomas

Power, Portland, North Dakota. This drum is in the

shape of an inverted cone, and is preferably about the

length of one joint of stovepipe, being placed in position

on the stove by taking off the lower joint of pipe that

bears against the stove collar and replacing it with the

drum. In connection with the drum a tubular damper

is provided, "of the stove pipe section, by means of

which the heat may be more or less confined for utiliza

tion in the drum for warming and cooking various

articles of food, thereby adding to the cooking capacity

of the stove, while the draught will be all the time

under complete control.

SCRATCH OR MATTING BRUSH. –

Stephen D. Engle, Hazleton, Pa. This is a revolving

brush wheel for jewelers and engravers, with tufts of

glass fiber or spun glass arranged at suitable distances

apart around and secured within its hub. The ends of

the tufts repeatedly strike the metal they are used on,

and such a brush wheel is designed to always preserve

sharp cutting ends on the glass fibers instead of blunt

ing, while they will not corrode or become bent out of

shape, to canse them to drag on the work and make

scratches instead of pits. These brushes are designed

to wear longer and act on harder surfaces than either

the hinged or unhinged metallic bristles.

SKID FOR PILING BARRELS, ETC. —

James C. Boyle, Omaha, Neb. This invention provides

a sectionally constructed plank or series of skids, being

fractional portions of a plank of novel construction, to

facilitate the piling up of tierces, barrels, and other

like packages in any number of tiers. The skids are

each made of an upper board and a leg piece shaped to

fit down in between each two adjacent barrels in the

same tier, the leg piece tapering on its sides to hug

closely the barrels and keep the top board at its proper

height and level. In use a number of these skids are

first arranged on the lower tier, and as the barrels

are rolled to place, the skids are successively re

moved to be replaced on the barrels above for another

tier.

CIGAR FILLER MACHINE – Thomas

Hancock and Lee B. Hancock, Richmond, Va. By this

machine the tobacco is pressed into suitably shaped

bunches, which are cut at proper lengths for the filler

of the cigar and ready for the binder. On a suitable

frame or table is journaled a revolving feed table with

an annular pocket, and tobacco of proper lengths is

laid on the supporting table, radially to the axis of the

feed table; over a portion of the pocket projects a

former or bunching housing of glass, or of metal with

sight openings, there being at the discharge end a cut

ter operated by a gravity dog or pawl engaged by

radial projections on the revolving table. The table is

fed around in short intermittent movements, and the

machine may also be used for making cigarettes,

cheroots, etc.

CIGAR OR PIPE HOLDER. – James

Skuce, Truesdell, Wis. This device has two tube sec

tions connected at right angles with a lower parallel

tube, forming a central drop tube between its mouth

end and the outer end, the drop tube being so con

structed as to arrest and condense the nicotine and

other volatile matters, while the holder has a suffi

ciently long smoke passage to insure the cooling of the

smoke before it reaches the mouth of the smoker. The

parts may be readily taken apart for cleaning and easily

put together. The outer end of the device is adapted

to receive a cigar holder or the stem of a pipe.

BUNKER COVER FASTENER.—John S.

Farlow, Philadelphia, Pa. Combined with a cover

plate, in a nut mounted centrally in which a post is

held to move perpendicularly, is a screw mechanism for

moving the post, on opposite sides of which are pivoted

levers having their outer ends arranged to extend

beyond the edge of the cover plate while their inner

ends are loosely secured to the post. The fastening

may be used to secure any cover or hatch in place, but

is more especially designed for the bunker covers and

scupper hatches of sea-going vessels, so that they shall

be water-tight, notwithstanding the wave concussions

and shifting of coal in the bunker.

COVER.-Hasbrouck Alliger, Rondout,

N. Y. This is a removable cover for condensed milk

cans, cups, tumblers, etc., and is adapted to be moved

laterally to open or close the receptacle. The device

consists of a semicircular clip or band of spring metal

adapted to be conveniently clasped about the glass or

other vessel near its top, and having an upwardly ex

tending eye on which the lid is pivotally connected to

the band by a pin, there being a washer interposed be

tween the eye of the clip and the lid, while the lid has

a knob extension opposite its pivotal point for con

venience in moving it to either side.

INCUBATOR. – George W. Murphy &

Co., Quincy, Ill., are the patentees of an incubator

which was described as follows in a previous issue:

The invention provides a novel construction designed

to facilitate the automatic regulation of the tempera

ture of the incubator by means of a balance ther

mometer and other peculiar features, and whereby a

constant and perfect circulation of water in the heating

chamber is obtained. The body of the incubator is

made impervious to moisture and cold, and the trays

are so made that the heat will reach almost the whole

surface of the eggs, the position of the latter being

changed expeditiously and conveniently, without

liability to breakage. The pans for the interior of the

hatching chamber are designed to absorb any surplus of

moisture, while also serving to direct the heat in cur

rents to the trays.

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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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.
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13.

14.
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16.

3Businese and *ersonal.

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 appearin the following week's issue.

"T

For Sale-New and second hand lathes, planers, drills,

shapers, engines, and boilers, belting, pulleys, and shaft

ing. List sent free. W. P. Davis, Rochester, N. Y.

Barrel, Keg and Hogshead Machinery. Seeadv., p.93.

For best hoisting engine. J. S. Mundy, Newark, N.J.

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

The Improved Hydraulic Jacks, Punches, and Tube

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

Billings' Drop Forged Lathe Dogs, 12 sizes—% to 4

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

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

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

Screw machines, milling machines, and drill presses.

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

Rubber Belting, all sizes, 77% per cent from regular list.

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

ley, 156 South Street, New York.

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

pumps, vacuum pumps, vacuum apparatus, air pumps,

acid blowers, filter press pumps, etc.

Split Pulleys at Low prices, and of same strength and

appearance as Whole Pulleys. Yocom & Son's Shafting

Works, Drinker St., Philadelphia, Pa.

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.

To Lease-Or owners would capitalize in a stock com

pany, factory in New England, adapted to manufactur

ing fine machinery. Plant covers over 100 first class ma

chines. Factory, two stories; surface area each floor,

twelve thousand square feet. Address Factory, care

Scientific American, New York.

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.

g+/"Send for new and complete catalogue of Scientific

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

New York. Free on application.

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters,

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

information and not for publication.

References to former articles or answers should

give date of paper and page or number of question.

uiries not answered in reasonable time should

repeated; correspondents will bear in mind that

some answers require not a little research, and,

though we endeavor to '' to all either by letter

or in this department, each must take his turn.

Special Written Information on matters of

personal rather than general interest cannot be

expected without remuneration.

Scientific Americana 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.

(3341) W. S. asks (1) for an Aristo ton

ing bath that the paper will not curlin. A. Try soak

ing in a mixture of alcohol and glycerine before devel

oping. 2. A recipe for a good cheap chewing gum. A.

Mix paraffin with a very little olive oil and glycerine by

melting. Wary proportions to suit climate. 3. A

recipe for making extract of lemon. A. Partially dry 4

ounces outside rind of lemons, pound in a mortar, agi

tate with 2 quarts deodorized alcohol until color is ex

tracted, add 6 ounces recent oil of lemon, agitating

and filtering after standing some days. 4. A receipt for

extract of ginger ? A. Pack 4 ounces ginger in a per

colator, moisten with alcohol, percolate until 1% pints

have passed, add 8 ounces sirup. 5. A recipe for dis

solving gold for photo purposes? A. Dissolve in hy

drochloric acid to which nitric acid is added from time

to time. After solution evaporate nearly to dryness

and dissolve in water. 6. A recipe for making chocolate

sirup that will keep for a long time. A. Mix 8 ounces

chocolate with 2 pints water, stir, and warm over a slow

fire. Strain, and add 4 pounds white sugar.

(3342) W. H. K. writes: There is a num

ber of tables in different works which claim to give the

degrees of heat at which different metals fuse; they differ

very much in statement. Can you inform me by what

means this is ascertained ? Is there a special instru

ment made for the purpose ? If so what is its name and

where procured ? A. Pyrometers of various construc

tion have been applied to determining melting points

of metals. The high degree determinations are not to

be considered perfectly accurate. The instruments can

be obtained from dealers in scientific apparatus. The

determinations require a high degree of skill.

(3343) F. L. asks: 1. How can I pro

duce a viscous or mucous fermentation of sugar A.

Procure the proper culture germ from a sample already

in the mucous fermentation. Inoculate the sugar solu

tion therewith. 2. Would the same process work with

starch? A. This must be tried. It possibly may work,

although a sugar is the proper basis for this ferment to

work upon.

(3344) D. H. asks: Is there any known

process by which eggs can be preserved and packed

so they will keep fresh and good for weeks or months,

at any season of the year A. Eggs are now indefin

itely preserved in a fresh state in cold storage room,

where they can be kept at a low temperature, about

40° Fah. Egg packing liquidis made as follows: Lime

1 bushel (slaked with water),common salt 2 or 3 pounds,

cream of tartar 36 pound, water q, s, to form a mixture
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strong enough to float an egg. Used to preserve eggs,

which it is said it will do for two years, by simply

keeping them in it. But we have not tested the pro

Cess.

. (3345) A. W. writes: I want to make a

frame with a strong cloth fastened around it, about 3

feet by 4 feet, so I can use it to sketch on with chalk,

colored or black, and afterward wash it off clean with

a sponge. Glass ground is liable to break, and a board

that wide cannot be had here, and would be heavy. I

have been using common cheap muslin, and getting it

washed after. and using it over again. Cannot cloth

(muslin) be prepared in some way as to be used for

the above purpose like a blackboard, but white A.

You can prepare cloth like a blackboard by several

coats of paint, rubbing down between times with

ground pumice. As a final coat use white lead mixed

with enough ground pumice to give a “tooth” to the

cloth. Or you may use shellac varnish mixed with

Chinese white and ground pumice as the final coat.

(3346) J. E. E.–Gutta percha is made

to adhere and act as cement by means of heat. One of

the most convenient ways of using it is to place a thin

sheet of the percha between the surfaces to be joined,

and then apply heat by means of a hot pressing iron,

applied on the back of the leather until the heat strikes

through and melts the percha. This is the mode used

by tailors in cementing leather and cloth to cloth. Thin

sheet percha is on the market for this purpose. An

other method is to dissolve the gutta percha in bisul

phide of carbon. Apply the solution to the surfaces to

be joined. Let dry. Then place the coated surfaces

together and apply heat as before described until the

gutta percha is melted and the parts thereby cemented

together.

(3347) L. H. W. asks : What can I get

to wash over stone that is perishing, crumbling away,

rubs off like sand * It is Ohio sandstone. Also what

kind of cement can I get that will fasten on corners and

slivers knocked off, so that they will stay and not attract

attention ? A. See SciENTIFIC AMERICAN SUPPLEMENT,

No. 526, for illustrated account of the preserving pro

cess for the obelisk and discussion on preservation of

stone, brick, etc.

Cement for sandstone:

Dry clean fine sand........ ...........20 parts.

Litharge........ - -

Pulverized lime ... ... ................ 1

Mix with boiled linseed oil to a thick paste.

Plaster of Paris colored with any dry paints to a suita

ble color then quickly wet to a paste and applied makes

a good cement where not exposed to the weather.

(3348) I. A. L. says: I see in the SCI

ENTIFIC AMERICAN, No. 8, August 22, that “ oak timber

loses about one-fifth of its weight in seasoning and

about one-third its weight in becoming dry.” Are dry

ing and seasoning different things Please explain.

A. Lumber, when only seasoned or air-dried, is not free

from moisture. There is a further loss of moisture and

weight by thoroughly drying by heat.

(8349) J. S. L. says: I am running a

light locomotive. Can I divide the lead of the valve

while it is being run very slowly in this manner: Have

the lead openings marked on the valve stem, then take

a divider and mark the center of the distance between

the two marks? Would the valve be made to cut off

true if the eccentric rod was lengthened or shortened as

the case may require, so that the valve will travel as far

beyond the center mark one way as the other? A. Your

method of finding an error in length of connecting rod

is correct.

(3350) J. O. says: Will you let me know

whether you can drive a pipe two inches in diameter

for a well twenty feet deep with a sledge, and if you

strike a stone, will you please let me know what to do?

A. Yes, you can drive 20 feet with a sledge with a

hickory block on the drive cap. Well pipes should be

driven with a wooden maul or drop; hickory or locust

is best. If stopped by a stone, pull up and start a little

way off. A steel cap is good to strike on. See Scien

TIFIC AMERICAN SUPPLEMENT, No. 107, on methods of

driving well pipes.

(3351) G. J. L. asks: 1. How can I re

move the size from one corner of a piece of paper with

out discoloration of the same A. Wet the size with a

soft sponge, and after it becomes thoroughly dissolved

apply a piece of blotting paper to absorbit. Repeat

the operation if necessary. 2. I have built an electric

motor according to SUPPLEMENT, Nos. 161 and 599, but

it does not work, and I am going to build a new arma

ture. What size wire should I wind the armature with

to make a motor to ryn a sewing machine f A. The

motor, as described, should run a sewing machine with

a current from four cells of a large plunging battery.

(3352) J. G. asks: 1. What should the

dimensions of a boiler for a small engine (nearly 1 horse

power) be for running the 8 light dynamo with incan

descent lamps? Will No. 16 or 18 galvanized iron

answer for this boiler? Should the dynamo be con

nected up in shunt or series ? A. Your boiler should

have 20 square feet of heating surface. For small

boiler construction for amateurs see SCIENTIFIC AMERI

CAN SUPPLEMENT, No. 702, with illustrations and di

mensions. Galvanized iron is not suitable for steam

boilers. Not less than three-sixteenths iron should be

used for a 1% horse power boiler shell. Connect the

dynamos in series, as shown in SCIENTIFIC AMERICAN

SUPPLEMENT, No. 600.

(3353) E. K. H. asks how to mend

meerschaum, or how it can be glued. A. Caseine ce

ment is recommended for this purpose. Boil fresh

cheese in water until it is ropy. Dissolve it in water

glass or solution of silicate of sodium, stir into it cal

cined magnesia and use at once. Use equal weights of

cheese and water glass solution, and as much magnesia

as will mix with it.

(3354) W. S. writes: I have been cop

per plating the ends of carbon plates for bichromate

battery and have washed them well with clean

water, but after a short time sulphate of copper has

formed on them and broken the soldered connections.

What is the cause and prevention of this ? A. To pre

vent the battery solution from acting upon the copper

film deposited on the carbon, you will need to paraffine

the end of the carbon, that is to say, you should heat

the carbon and rub on paraffine until the extreme end

of the carbon is saturated. You can electroplate on

this and solder your connections to the electroplated

surface.

(3355) F. E. C. asks with what to coat

stoneware jars where glazing is defective, to ren

der them airtight for preserving purposes. A. Heat

the jars to a temperature of boiling water, or a little

hotter if possible, and rub paraffin all over the un

glazed spots until they have absorbed as much as pos

sible. It is tasteless and harmless, and may be put on

inside and outside of the jars to make sure of the jars

being airtight.

(3356) R. C. B. asks how to Iuake the

best kind of a battery for an electric bell. A. There is

nothing better for an open circuit electric bell than the

Leclanche battery. You will find this described in

SUPPLEMENT, No. 159, also in “Experimental Science.”

(3357) W. E. F. asks how to clean and

brighten small brass work to be lacquered. Have tried

different mixtures of acids, but do not get good results.

The acid will either not clean or the work will tarnish

(turn black) immediately on taking from the running

water. A. The brass must be thoroughly cleaned from

grease or dirt before dipping, by boiling in strong caus

tic soda water; wash in hot water, then dip. We do not

know of a better mixture than equal parts of nitric and

sulphuric acids, with half a part of muriatic. Dip but a

few seconds and immediately plunge the brass in boil

ing hot water and dry quickly. Cold water will not

clear the acid from the porous metal. We recommend

to you Butt's “Tinman's Manual,”-61.25 mailed, which

has a variety of receipts for dipping metals.

(3358) T. J. asks for recipes for some

cheap wash that will protect a wall plastered with com

mon mortar against the effect of rain and consequently

from frost. How will skim milk with lime or cement

do How about the solutions of oxide of zinc and

chloride of zinc * Would a wash with Portland cement

be sufficient? A. Whitewash used on United States

public works: 34 bushel best lime slaked with boiling

water, 1 peck salt dissolved in warm water, 3 pounds

ground rice boiled to a thin paste, 3% pound ground

whiting, and 1 pound clear glue dissolved in warm

water. Mix all together, add hot water for proper use,

and let stand for several days. Then heat and apply

with large brushes. Chloride and oxide of zinc are

good but expensive. Portland cement makes a fair

brown wash. Skim milk may be used with cement

and zinc oxides.

(3359) W. J. U. says: I contemplate

building, for a shallow crooked river, a steamboat 65 feet

long by 16 feet beam, maximum draught when loaded

2 feet (current 2% miles per hour); have been advised to

put in a single engine to operate four 2 feet propeller

wheels by bevel friction, each wheel to be reversed or

stopped with engine always going one way. Do you

think this will be as good a plan as the ordinary double

engine and stern wheel of the river boats? If so, what

power should be used to make a speed of 12 miles per

hour? A. We do not advise the four small screws for

your boat. They are difficult to connect properly, and

bevel friction is not suitable or reliable for operating

propeller screws, and gearing is too noisy. You will

need at least 35 horse power. We recommend a stern

wheel with two engines. See SCIENTIFIC AMERICAN

SUPPLEMENT, Nos. 398, 217, for illustrations of stern

wheel steamers.

(3360) J. H. L. asks: Is it the best to

shut up all doors and windows or let as much air get

in as possible during electric storms ? A. We think the

better plan is to close all doors and windows, as a

column of warm air issuing from the house would fa

cilitate the passage of the electric discharge.

(3361) W. A. A.—The insect is the com

mon mole cricket, Gryllotalpa borealis.

(3362) E. W.—Nigrosine is a coal tar

color prepared from the hydrochloride of violaniline.

This product is variously modified in the process of

manufacture several shades, varying from blue through

bluish gray to gray, violet to black, this last being

called nigrosine, are produced. Other names for the

various other shades are violaniline, elberfeld blue,

bengaline, aniline gray, Confler's blue, etc.

(3363) J. C. M.—See SCIENTIFIC AMERI

CAN SUPPLEMENT, No. 51, on the manufacture of zinc

white; carbonate of baryta is used to adulterate both

zinc white and white lead. Chemical analysis is the

only sure test.

(3364) G. H., Jr., asks: 1. Why is the

rising moon red? A. Because of the absorption of the

more refrangible rays of light by thegreat distance that

the moon's rays pass through the atmosphere at rising

or setting, aided by the hygrometric condition of the

air, the water in the atmosphere probably being the

most active agent of absorption. The midday sun

looks red as seen from a considerable depth in water.

Divers notice this peculiarity. 2, Where is the largest

marble cutting establishment in the world? The largest

marble works are near Rutland, Vermont. 3. I have a

copper bath tub which is coated with tin or zinc. This

bright coating has worn off in places and the copper

turned black. Is there any way in which I can recoat

these injured places? A. You can do nothing better

than to keep the bath tub clean by polishing with

sapolio, or with oxalic acid. You cannot retin the

bare spots.

(3365) J. F. M. asks: What is the in

closed powder ? It is used in the porous cup of a bat

tery. A. The powder is principally or entirely potas

sium nitrate, common saltpeter. In the porous cup

mixed with dilute sulphuric acid it supplies free nitric

acid as a depolarizer.

(3366) W. W. B. asks: 1. What chemi

cals and in what proportion, added to water, will ex

tinguish fire f A. Most alkaline saltsdissolved in suffi

cient quantity in water act as extinguishers. Sulphate

of sodium is excellent. Bicarbonate of ammonium is

good, as yielding a certain amount of carbonic acid gas.

2. How can a photographic plate be developed a posi

tive A. This has not been done except experiment

ally. No practically successful process is known. Sev

eral investigators are now working on the problem. 3.

Explain E.M.F., which so often appears in these

columns. A. Electromotive force, or the difference of

potential which is the cause of a current of electricity.

It is produced by batteries and dynamos in general

practice.

*

TO INVENTORS,

An experience of forty years, and the preparation of

more than one hundred thousand applications for pa

tents at home and abroad, enable us to understand the

laws and practice on both continents, and to possess un

equaled facilities for procuring patents everywhere. A

synopsis of the patent laws of the United States and all

foreign countries may be had on application, and persons

contemplating the securing of patents, either at homeor

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 1, 1891,

AND EACH BEARING THAT DATE.

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

Air brake mechanism, H. S. Hopper

Air compressor regulator, B. V. Nordberg..

Alarm. See High and low water alarm.

water al

Alarm lock,

Amalgamator, H.

Amalgamator, C. F. Pike.:

Ammonia still, Stroh & Osi

Annunciator, W. C. Diilman

Armature for electric motors

# in...............

Awning, W. H. Wallace, Jr..

Axle, car, H. P. Willard -- -

\xle£ W. L. Morris..

3ag holder, N. R. Streeter.........

aling press, P. C. Southwick.....

and cutter and feeder. A. A. Booth. -

andage winding machine, M. D. Tibbetts........

far. Car draw bar. Cutter bar.

3arrel stand, J. J. Van Kersen....

3ed bottom, spring, D. Edgar...

3eds, portable bottom for sofa,

Bicycle locking attachment, F. H.

licycle stand, A. P. Merrill.

icycles, mud guard for, G.

arin.

J. H. Smith et al..

Cook....

sin. See Store bin.

in and sifter, combined, D. A. Wilkinson........ 458,670

3it. See Boring bit.

Blackboard, many-surfaced, W. H. Larew......... 458,852

Bleaching# F. A. Cloudman et al....... . 458,822

lock. See Gag block. Snatch block.

$oiler. See Steam boiler.

oiler purifier, steam, J. E. Kintzel.......

$olt cutter, J. Lussier

look rack, J. W. H.

boots, machine

$oring bit, E. C. Phillips

3ottle holder, nursing, P

Bottle or flask, L. Jordan..

Box. See Cut-off box. Fi

Box fastener, J. E. Payton...... -

Boi: pins or surfacing machine, -

ams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . --

3raiding machine, tubular, H.W. Struss...458,644, 458,645

3rake. See Electric brake...Wagon brake.

rake shoe fastening, C. Feil --

"## stand. W. Wiesemann. . 458,878

troom, F. W. Ratcliffe...'.......... . 458,757

#uckets, vent for, J. S. Aiexander........ . 458,

buildings, construction of, L. A. Beardsley........ 458,700

3urner. See Kerosene burner.

Cables, machine for laying in the strands of wire,
T. F. Borrman.. . 458,672

£: :#aliper join - -

Can, W. W. Grant.....

Can filling machine, No

Can opener, G. Hipwood

Car coupling, W. Dixon....

Car coupling, M. N. George..

Car coupling, J. D. Hall...... ... 458,900

Car coupling, Jones & Fagan.. 458,905

Car coupling, W. Larson............. ... 458,631

Car coupling, R. V. Mitchell et al.. ... 458,812

Car coupling, B. Rowell........ . 458,861

Car coupling, F. Walsh..................... ..... 458,649

Car cushions, machine, for cleaning, F. O. Dona

hue...................... . 458,949

Car draw bar, G. F. Gage.. *

Car, dumping, J. M. Goodw 58,752

Car grip, cable, Hansell & Gill......... . 458,574

Car mec anism, electric, W. E. Badge . 458,800

Car mover, T. F. Evans.............. . 458,889

Car#tt and ventilating apparatus, street. J. 982

att. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .........B.

Cars, anti-friction bearing for, C. F. Buschner.... 458,723

Cars, power brake for railway, J. & H. R. Howard 458,807

Cars, sand box for, G. T., Drew......

Carding engine, C. L. Hildreth.... -

Carpet fastener, lever, B. Irvine....................

Carpet stretcher, and fastener, L. Fleischmann... 458,682

Carrier. See Cartridge carrier. Cash and parcel
er.

Cartridge carrier or charger for repeating small

arms, L. M. R. Daudeteau.............. . 458,825

Cartridge crimper, Beardsley & Moulton. -

car:se loader, automatic, O. H. & F

ne

Case. See Lock case

Cash and parcel carrier, A. A. Caine. ... 458,

Cash indicator and register, C. Carr................ 458,615

Cash register and indicator, W. G. Latimer,

458,810, 458,811

Caustic alkali, making, F. Ellershausen............ 458,

Chair. See Knockdown chair. Railway chair.

Chimney cowl, P. W. Gardner............. -- - 894

Christmas trees, etc., holder for, M. Merk . 458,756

Churn, Hawks & Peoples............................ 458,693

Clamp. See Lumber clamp.

Clasp. See Suspender clasp.

Clocks, synchronizing mechanism for the seconds

hands of, H. Munson 458,716

Cloth napping machine, I. . 458,725

Clothes drier, E. S. Fassett.. 458,829

Clutch, friction, L. J. Hirt * 458,579, 458,831

Colling wire rods, machine for, B. H. Gedge....... 458,572

Coin holder or package, Heim & Schwander.......

Comb. See Curry comb. Electric comb.

Confectionery drops, machine for manufactur

Corn crib, J. Z. Benson..

Cotton picker, H. P. Dool #
co' See Car coupling. Hose coupling.

pe coupling.

Cradle, chair, etc., A. A. Cidileau...

£# C. Burr.......

>rimping machine,

Crupper, L. S. Ellis..

Crusher. See o crusher.

Crusher and pulverizer, R. McCully

Cuff holder, G. H. Scharf...... -

Cultivator, B. B. Lewis........ -

Curb and gutter, clampfor moulding a combined

S. P. £i -- - - ------ -- -- - - -- - - --- - - -

Curry comb, L. Bailey.....

Cut-off box, D. B. Weightman...

Cut-out, fusible, Van Nuis & Wail.......

Cutter. See Band cutter. Bolt cutter.

Cutter bar, F. F. G. Jaehnke.........................

Cyclometers, ball bearing for, E. R. De Wolfe....

Dehorning implement, H. W. Leavitt.. - - -

igging machine, A.Joh -

splay horse, H. Schweibold.

ving dr means for attachi

breast plates to, A. E. Stove. -

Draught attachment for hames, J. N. Sch n..

Draw bars, cushioned carrier iron for, A. W. Van

rston............................................ 468,

Drier. See Clothes drier.

Drill. See Rock drill.

p

fr

#

Drill press, A. E. Johnson........... -- - ----- 458,581

Dust collector, H. A. & C. A. Barnard.. 458,965

Dust separator, T. Lee.................. 458,773

Dynamo, constant current, E. P. Clark......... . 458,618

£ regulator, constant current, E. P. Clark. 458,617

Electric brake, J. C. Lincoln.... ... 458,587

Electric circuits,£ switch

Electric comb, J. M. Riley 458

Electric engine and pum

Depoele.

Electric engine£ De

Electric generator, Henderson & Sargent....

Electric light fixture, F. H. Aldrich 458,769
Electric machines, automatic cut-out for dyna

Ino, S. #:.... 458,666

Electric meter, M. -

Koechlin.. ... 458,755

Electric motor, Otis & Smith... - ... 458,976

Electric motor, E. Thomson.. . 458,646

Electric subway, J. C. Reilly.. 458,778

Electric switch, A. Wissler..... 458,879

Electric switch casing, A. Wissler.. 458,880

Electric wire cleat, H. P. Ball.... 458,964

Electro-chemical transformer. T. D. Bottome..... 458,

ectro-magnetic engines, circuit controller for,

C. J. Van Depoele.................. 9

Electro-magnetic rec

Depoele............................................ 458,

Electro-therapeutic apparatus, W.J. Herdman... 458,625

Elevator. See Hod elevator.

Elevator. E. W. Houser

Elevator, A. Sundh........ ------ - -- -- - - -- - ---

Elevator controlling device, G. H. Reynolds....

Elevator controlling mechanism, N. C. Bassett

458,555, 458,

& Haeseler.... 458,765Elevator safety device, Moennin

Elevator safety device, electric, Otis & Smith..... 458,977

Engine. See Carding engine. Electro-magnetic

reciprocating engine. Electric engine. Steam

engine.

ines, system of reciprocating electric, C. J.

an Depoel

Engines, system of£ current to recipro

cating electric, C. J. Wan Depoele...............

Envelope machine, J. Dennis et al.................. 458,691

Extractor...See Stump extractor.

Fanning mill, B. S. Constant......

Fancet, measuring, F. M. 1)ra

Feed water heater, B. W. Ta

Feeder, automatic stock, G.

Fence, J. O. Brookbank................

Fender. See Plow fender.

Fertilizers, manufacture of. E. Watson

Fifth wheel, vehicle, S. H. Cawley

File box, P. H. Yawman.... 458,

File cutting machine, J. & T 458,

Filter, C. Shuman......... 458,667

Fire box, steam generating, A. Peick 458,593

Fires, extinguishing, Dickson & Jones. ... 458,561

Flue scraper, boiler, G. R. Ford.... . 458,892

Fruit sizing machine, J. Adams.... -- ---

Furnace. See Hot air furnace. Smoke consum"

ing furnace.

Furnace, Herrmann & Cohen.......

Fuse, protective, Hayes & White

Gag block. W. Lewis

Gauge. See Ring gauge.

Gases with vapors of volatile substan

tus for####, E. Blass

. C. Smith....Gear wheel,

Ge:r. See Electricgen

rator.

Glass# machine, P. Wiederer.............. 458,799

Glass for light-transmitting and ventilating, J. 458,854

• Mark..................... .----

Glove, swimming, J. G. Eisele................. . 458,888

Glycerine from soapmakers' waste, obtaining, J.

Van Ruymbeke...........- ----- --- - 458,647

Glycerine,'t for treating!80apmakers' waste

to obtain, J. Van Ruymbeke..................... 458,

Grain binders, bundle carrier for, M. Kane.. . 458,973

Grain separator and cleaner, G. B. Howland 458,713

Gripping device, H. C. Buddenberg 458,61

Guitars, etc., stringing, H. Linde 458,7

Gun, breech-loading, I. Larsen.. 458,

Gun, magazine, L. M. R. Daudetea

Gun,£ air, A. B. 458,834

Hair clipper, W. R. Bonham.......... 458,

Hair, manufacturing curled, P. Woll, J 458,721

Hame, F. Van Patte 458,604

Hammock. A. Beals............-

Ha: See Hat hanger. Shaft hanger.
anger.

Harness attachment, Wood & Young........

Harrow, W. P. Bettendorf....... --

Harvester, corn, J. Dain, Jr.

Hat hanger, W. V. Bleha...

Hawser guide, F. Meinzer.. ---

eater. "See keed water heater.

eating and lighting device, L. T. Wilcox...

eel trimming machines, rest for, T. Pierce

gh and low water alarm, C. A Hatch

in|--te post, R. C. Bloomfie

tohing post, J. Massey....

##'#'i.oisting apparatus, P. Ditchy... ----

older." See Bag holder. #óttie holder. Coin

holder. Cuff holder. Paper holder. Picture

holder. Pillow sham holder. Rein holder.

Sash holder. Ticket holder.

Hook. See Lock hook. Tug hook.

Hook, H. W. Matthies......... •

Horse power, E. W. Ross......

Hose coupling, Meilink &

furnace, F

Hydrant, gate, T. & J.

noticator. See Cash indicato

nk, making, E. Watson.......

Insecticide, P. Leonardi et al........

ron. See Shaft iron,

Jack. See Lifting jack.

Joint. See Caliper joint.

ournal box lubricator, J.J. White

Gegs, chine strengthener for, P.J.

terosene burner, A. M. P. Hervy.......---

See Pocket knife. Table knife.

nobs, sheet metal blank for, W.A.Turner

(nockdown chair, J. A. Judd

Lamp, S. G. Dodd. -

Lamp burner rest, bste

Lamp cut-out, incandescent, T. D. Bot

Lamp, duplex arc, B. B. Ward

Lamp, electric arc, W.A.

Lamp, electric ar

Batchelor.

B. B. --- -

Lamp, wickless £, A. Shedlock -

Lamps, carbon clamp for electric arc, A. P. Sey

Inour........------------- -

Lasting machine, C. Sinning..........

Leaf treating machine, J.

-

Lifting jack, Hooker & Hatch.......... ........ 4

Light extinguisher, automatic, J. F. McCormic.... 660

ghtning arrester, J. P. Freeman.............- ,656

Liquid£ device, C. W. Weiss............. 607

*Ock. See Alarm lock. Nut lock.

Lock case, W. H. Taylor 458,863

Lock hook, F. Splittstoser 458,779

Locomotive cab windows, dust guard fo

Bond.....------ - - - - ----- - - -- - 458,939

Locomotive spring, W. E. Ludlum..... ... 458,705

Locomotor, elect # F. & G. F. Shaw. . 458,729

Loom stopping mechanism, J. Hayes.. . 458,624

Lorgnette or opera-glasses, J. Green... ........ 458,7

Low water , alarm and boiler feeder, W. D.

McLauchlin..............---................. 458,794

Lubricator. See Journal box lubricator.

Lubricator, A. McNett..........- -

Lumber#. W. A. Madden.

Mail bag catcher, G. W. Smith. 458,96

Mail bag£ T. Ande

Mail pouch, J. E. Wells..... --- 458,

Marbled surfaces, producing, . Madse 458,764

Mechanical motion, Blackie & Nisbet...... 458,746

Meter. See Electric meter. Water mete

Milk aerating machine, W. Garrett 458,895

Milk aerator, L. W. Farr........ -- 458,

Milker, cow, S. Amspacker....... ------ --- 458,611

Mill. See Fanning mill.

Mill, J. H. Pendleton................................ . 458,662

Mining machine, electric coal, C. J. Van Depoele. 458,868

Moulding machine for moulding plastic material,

J. Hoffman......................................... 458,754

Mortiser.£ rabbeter, and borer, combined,

M. P. Brown....................................... 458,613

Motor. See Electric mo

Motor, F. C. Moore.. 458,776

Mower, lawn, D. M. 458,715

Nails, machine for£
ing wire, B. H. e. . 458,571

Nippers, cutting, S.O. t..

Nozzle, variabl . A. Charonnat.. 458,762

Nut lock, D. O. Ward...................-- - -- - - -... ... 458,

Optical measurements £e for centering

lenses and making other, . L. Smith.......... 458.

Ore washer and concentrator, C. F. Pike. ... 458,

Ore washer or concentrator, C. F. Pike ... 458,

Packing strip, F. E. Watton..... - -

Paper bag machine, W. H. Cline... 458,

Paper bag machine, F. W. B. McC- reed

Paper feeding apparatus, Crane & Bradshaw

Paper holder, revolving, W.J. Hills'
! aper, waterproofed parchment, E.

Perambulator, J. Martin..........

Pencil sharpener, J. O. Brookban

Phonograph, E. Oxle

Photographicap's, E. W. Perry, jr.
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|
Photographic apparatus, H. Thumler------------- 458,690
*::: *::", holder |

for, Kipper& Perry, Jr.----------...-- -

*::: ic apparatus, plate holder for, F.W.

erry, Jr.-----------------------------------------

Photographic films, manufacture of flexible,

Ph£*£-d shiftotographic plates or films, exposing an

ing, E. W.F:- - 980

-

#
Picture holder, T.

. 458,59

. 458,758

Pianoforte, H. B. Nickerson.............. -

Pillow sham holder, Rutherford & Robberson...

Pin. See Printers' gauge pin.

Pipe coupling, J. F. McElroy.....

Pipe outlet, drain, J. H. Elliott

Pipe threading and cutting

Gratiaa-...-------------.
-

Pipe wrench, Barden

Plane, hand, J. H. Ferguson

Planimeter, polar, A. B. Calkins

Plaster, composition of matter for restraini

the setting of. E. Watson......... .....458,7 #
Plow fender, R. Jemerson.

Pocketknife, S. G. Scholz. . 458,664

Pole, vehicle. F. L. Sattley.................. . 458,728

Post. See Hitching post.

Power. See Horse power.

Power machine. J. J. Otto............................ 458,695

*ress. See Baling press. Drill press.

*ress, C. H. Weston - - . 458,650

Presses, automatic

Jacobs... - .458,904

Printers' gauge pin, J. lesto ... 458,562

Printers' use, imposition furniture for, R. Clarke. 458,886

Printing machine, plate, H. Lee........ ... 458,694

£": Custer & Gorrell ... 458,560

*ulley, belt, P. Medart.................. # 458,635

*: to shafts, fastening for securing, W. C.

D. 458,580

Pump motor, G. F. Wightma . 458,928

P. Dixon............. ...... 458,771Pump, steam, L.

Rack. See Bookrack.

Railway chair and tie, W. Wenstrom............... 458,988

Railway conductors, system of electric, C.J. Van

. 458,867

........ 458,747

Ral lectri £ , 458,619

Rai induit, electric, E. E. Keller. . 458,630

Railway, electric, L. O. Dion...
-

Railway, electric, W. H. Knight . 458,583

Railway, electric, H. A. Seymour ... 458,

Railway, electric, W. C. Wright 458,931, 458,982

ilway, elevated, J. P. H. r -

way rail. E. G. Patterson... . 458,748

ilway switch, street, A. Machalup..... . 458,790

Railway system, electric, W. H.£- . 458,582

Railway tracks, construction of, T. H. Gibbon.... 458,657

Railways by dynamic induction, method of and

apparatus for operating electric, E. E. Ries.... 458,859

*: closed-conduit for electric, C.J. Van

poele-----
-

Railways, contr dyn es

for electric, 8. H. Short.............. 458,956

Railways: throw-on sheave for cable, Morgan &

*:W- 458,9131. See Wire rod reel.

Refrigerator, chemical, R. Hirsh.................... 458,726

Register. See Cash£,
Register for counting therevolutions or strokes

ines, 8.0. Gould.........................

Regulator. See Air compressorregulator. Dyna

ulator. Windmill regulator.

R. C. Nugent... -

r

Roa

Rock -

Rock driiling ID

Rock or ore crusher, G. W. Taft. -

* machine for making hay and straw, O. H.

Sawmill dog, W. H. Mitchell.. -

lawswage, W. W. Annable..... - 458,841

laws, metalframe for. J. W. Durand.. 458,827

Scalder. Dreesman & Pu -

te

|cale, ustable dividing,

|cale and measuring an

controlled, C.G. Str

cale, parallel ruling,

Scalper and grader,

Scuttle lock and operator, E. A. Col

leat. See Vehicle seat.

Weed£ apparatus, cotton, Hollingsworth

& n-------------------------------------------

ser: See Dust separator. Grain separator.

Learn se LOr.

Sewer trap, J. R. Magee...

Shaft hanger, E. W. Cook 458,731

Shaft iron, vehicle, Parry & Reel.

Shingle machine, Ö. Melancon....

Skid, safe, H. H.#-
Skins, preparing, G. H. Farthing

Sleigh, H. Brunn

Slotting machines,

T. Carter........

Smoke consuming furnace,

Snatch block, J. Henderson

Speculum, J. W. Daily

Speed gearing, changeable, L. Heath.

Spool or bobbin, H. 8. Frost..............

. Stauss

Spring. See Locomotive spring. Vehicle spring.

Spring tension, device for£at: C. Sinning. 458,920

Sprinkler, E. Hoxie.........","... ... 458,628

Square, T-, T.J. Weaver......

Stable pavement, J. Jungbluth..

Stamp or label affixer, W. B. Sh

Stand. See Barrel stand.

mixin "ash-s

boiler, sectional, . Tregu

engine. H. Christofferson....

generator, F. J. Robinson

separator, E. Erxleben...

£ J. F. McElroy.........

method of and apparatus for determining

the temper of, C. A. Casperson..................

Store bin for sugar, H. D. Streator..

Stove H. S. Granni

Stump e

pi

witch.

Mable, 8.1

Table, F. E. Wood..

Table knife, W.W.

'elegraphy, D. Kunhard

Melpher system, C. J. Van Depoele.

"entering machine, F. H. Narwood...

Micket holder,£A's E. Gorman.

Micket holder or till, A. Rokuseket al.

Mile,£, J. Jacobs.......

Tongue support, J. H. Cassidy.

orpedo, marine, J. A. Howell....

# See Sewer trap. Steam trap.

*''' contact wheel, electric, F.

"rolley, self-lubricating electric, T. Driscoll.

"rowel handle, R. J. Cooper

"ruck, car, C. F. Buschner

"ruck, car, E. Peckham..

Truck, car, W. H. Siebec

Truck, electric motor, W. H. Knight

"ug, hame, C. W. Hud

"ug, harness, J.

"ug hook, J.

"uning hammer, B. F. Fuchs....

"ypewriter cabinet, F. Sande

"ypewriting machine, J. M. -

*::::machines, carriage feeding mechan

ism for, J. F. Frankey............................

Typewriting machines, carriage mechanism for,

J. F. Frankey -----

Umbrella runner, R.

Umbrella runner, H. 8. - --

Umbrella runner retainer, J. B. Jesso

Valve chest£ R. L. Frost......

Valve for steam cylinders,

Val . Fisheve, saf #: F. "......

vehic . F. Tucker......M. Pa

s:

|

Vehic

Vehic

V:#
- - - -enlo ple...............

velocipede pedal attachment, w, wheeler.
Velocipedesaddle, E. J. Willis...............

Vending machine, Durie & Begg............*

Veneer cutting machines, pressure plate# 458,

Schwegman....................................... 458,717

Vessels, apparatus for raising sunken, J. G. Enke 458.565
*... Sobotka.. ... 458.985Vinegar, making, G 58,

Voting machine, L. S. Gardner 458,

Wagon brake, J. A. Martin.... 458,633

Wagon, dumping, Lucas & Murra 458,910

Wagon, dumping, P. Seibert....... 458,919

Wagon, night lunch, C. H. Palme 458,738

Wagon, oil tank, Wyeth & McCully. 458,610

Wagon, training, O. P. Updegrant.... 458,668

Wash stand, W. H. Lincoln............. 458,an.

######"aashing. In ne, - -Watch, M. Benjamin y

watches, safety attachment for stem winding,

Lucas &#--

Water meter, R. J. Rogers...

Water purifier, E. Devonshire....... -

Water purifying apparatus, E. Devonshire...

h wheel. heel.Wheel. See-Fi Gear-whee

Wheel, B.H. Gedge.........................-------- 458,573

Winding yarn into cops, machine for, J. D. 458,927

te.---------------------------------
-

wi' M. S. Pires........ 458,766

W# C. #:M:£i. - ck#
I-1 ulator, automatic,

Window£: - . 458,

wire rod reel, T. V. Allis....

Wire stretcher, G. W. Warn

Wire to lengths, machine for cu

458,720

ng, N.C. Stiles 458,780

Wort, producing clear, G. Sobotka.................. 458,986

Wrench. See Pipewrench.

Wrench, E. Shaw.............- ... 458,796

Wrenches, making, E. Shaw.....- ... 458,797

TRADE MARKS.

Buttons,:* galloons, and bindings,

E. Crager & Co..............................
-

Canned salmon, J. O. Hanthorn & Co -

ca' cleansing and renovating solutions, Laurie

Thompson.---------------------------------------

Confectionery, S.F. Whitman & Son......., -

Face powder and balm for chapped hands, Firm of

R. M. Hunter---------------------------------------

ents, men's and boys' outer. Famous Shoe

and Clothing Company

Glue, liquid fish,# Process Glue Company 20,091

Paper, waterproof, F.W. Bird & Son................ 20,093

Perfumes and performed soaps and toile

tions, Colgate& Co

20,089

20,101

103

Pre tion for use in go

Levy-----------------

Remedies for di of the blood, liver, kidneys,eases

and bowels, and for dyspepsia, headache, bili

ousness, and neuralgia, McClure Drug 20,092

pany.............. ----------------------------------- 0.

Tailors' trimmings, silk, cotton, and woolen goods

used for, H. Newman.........

Whiskies in bulk, L. Weis & Co.,

Whisky, Ulman, Boykin & Co......

DESIGNS.

C t, E. Fisher................-

Curling iron ornamentation, R. Nicol, Jr.

Radiator, J. B. Pierce....................

Rug. E. H. Bennett.

Rug, J. Pegel.......

Spoon, W. F. Michae

Table cover, J.P.

A printed copy of the specification and drawing of

any patent in the£"f ist, or* patent in print,

issued since 1863, will urnished from this office for

25 cents. In ordering please state the name and number

of the patent desired, and remit to Munn & Co., 361

Broadway, New York.

Canadian patents may now be obtained by the in

ventors for : of the inventions named in the fore

#: list, provided they are simple, at acost of

f complicated the cost will be a little more.

instructions address Munn & Co., 361 Broadway

York. Otherforeign patents may also be obtained.

2Möpertieemente.

Inside Page, each insertion -- 75 cents a line

Back Page, each insertion - - - - 81.00 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.

USEALAMMI will PIASI:It is Hard, Dense, and Ad

"A. -- hesive. Does not check or crack.

Ç. &-l. It is impervious to wind... water,
... and disease germs. It dries in a

few hours. It can be applied in

iny kind of weather. It is in gen

|-eral use. Licenses granted for the

Ermixing, using, and selling.

Fadare. ADAMANTMFG.C0.
3.09 E. Genesee St.,

Syracuse, N. Y.

Patent F00t PUWBr Machiner

Complete Outfits. r. |
Wood or Metalworkerswithoutsteam

power, can successfully compete with

the large-shops, Ry,using our New

LA-Boit SAVING Machinery,

latest and most improved for practical

shop use, also for Industrial Schools,

tiome Training, etc. Catalogue free.

Seneca Falls Mfg. Co.

695 Water Street, Seneca Falls, N. Y.

PROPOSAL.

U S. Engineer, office, Wilmington, Del.
- -- Aug. 22, 1891.-Sealed pro s, in tripli

cate, will be received at this office until 12 o'clock, noon,

on September 21, isol, and then opened, for the con
on 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

February 26, 1885, and February 23, 1887, vol. £ 332,

and vol. 24,# 414, Statutes at Large. For all informa

tion apply toWM F. SMITH, United States Agent.

Proposal: for supplying Cut Stone.- United

States Engineer Office, Montgomery, Ala., August

30, 1891. Sealed proposals, in triplicate, for supplying cut
stone at Wetumpka, Ala., will 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 26,

1885, and February 23, 1887, vol. 23, page 332, and vol. 24,

age 14, statutes at Large. Specifications, instructions

orbidders, and blank forms for proposals may be ob
tained at this office.

PHILIP M. PRICE, Captain Corps of Engineers U.S.A.

Once of the lighthouse Inspector, Third Dis

trict'' New York, P. O. Box 2128.

New York City, August 31, 1891. Proposals will be re

ceived at this office until 2 o'clock F. ., 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 any def

HENRY F. PICEING U.S. N.

TO INVENTORS

AND MANUFACTURERS
NlYTIETH GRAMI, MATIONAL INDUSTRIAL EVHIBITION

OF THE

American Institute of the City of New York

38th Street,

Will open September 30 and close November 28, 1891.

Intending exhibitors must make early*''' *O se

cure proper space and classification. or blanks and

other information, address CHARLES Wager HULL,

General Superintendent, American Institute, 113 West

ew York City.

ects.

Lighthouse Inspector.

|

|

|

EveRY HOUSEKEEPER NEEDS

THE PERFECTION FLOUR Bin.

A HOUSEHOLD NECE881TY.

lete without it. Nim

ple to use. Never wears ont. Made

of tin. Most useful, convenient,andonl

perfect article of its kind ever£
es sack or barrel, sifter, pan, and

will pay for itself in a short

te, time, and labor.

vermin, etc. Preserves

and mustiness. Enough

forbaking sifted in oneminute. It pleases

L0-everybody. Satisfaction guaranteed. Sent

a by express_on_receipt of price. To hold

2.5 lbs. $2.50; 50 lbs., *3; 100 lbs., $4.

Agents wanted. Circular free.

SHERMAN, TANGENBERG & 00,

27 & 29 w. LAKEST., CHICAGO.

OILS AND FATS-SOME PRACTICAL

tes on the oils and fats used for industrial purposes.
£bi: and interesting paper, contained in Scies

Tiric"AMERICAN SUPPLEMENT, No. 800. Price 10

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

The Sebastian-May(0.
Improved Screw Cutting

£LATHESPower

Drill Presses,£ Drills, Dogs,
and Machinists" and Amateurs

Outfits. Lathes on trial.

logues mailed on application.

165 to 167 Highland Ave.,

SIDNEY, Ohio.

VNV %.

£oo's A. £3.
WATER.O.I.L.GAS AND orHER w

MACHINES MADE IN SLY SITES. To D

- FROM TO TO 2.5DC FEET

simple:STAND BEST MACHINEs.

SEND FOR CATALOGuE AND PRICE LIST

STAR DRILLING MACHINE CO.

Air FoN. Or 10, U.S.A.

els
*

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.

FOREIGN PATENTS

THEIR cost REDUCED.
The expenses attending the procuring of patents in

most foreign countries having been considerably re

duced the obstacle of cost is no longer in the way of a

large proportion of our inventors patenting theirinven

tions abroad.

CANADA.-The cost of a patent in Canada is even

less than the cost of a United States patent, and the

former includes the Provinces of Ontario, Quebec, New

Brunswick, Nova Scotia, British Columbia, and Mani

toba.

The number of our patentees who avail themselves of

the cheap and easy method now offered for obtaining

patents in Canada is very large, and is steadily increas

ing.

ENGL-ND.-The new English law, which went into

force on Jan. 1st. 1885, enables parties to secure patents

in Great Britain on very moderate terms. A British pa

tent includes England, Scotland, Wales, Ireland and the

Channel Islands. Great Britain is the acknowledged

financial and commercial center of the world, and her

goods are sent to every quarter of the globe. A good

invention is likely to realize as much for the patentee

in England as his United States patent produces for

him at home, and the small cost now renders it possible

for almost every patentee in this country to secure a pa

tent in Great Britain, where his rights are as well pro

jected as in the United States.

O'Their COUNTILLES.-Patentsare also obtained

onvery reasonable terms in France, Belgium, Germany,

Austria, Russia, Italy, Spain (the latter includes Cuba

ano all the other Spanish Colonies), Brazil, British India

Australia, and the otner British Colonies.

An experience of over FORTY years has enabled the

publishers of THE SCIENTIFIC AMERICAN to establish

competent and trustworthy agencies in all the principal

foreign countries, and it has always been their aim to

have the business of their clients promptly and proper

ly done and their interests faithfully guarded.

A pamphlet containing a synopsis of the patent laws

of all countries, including the cost for each, and othe

information useful to persons contemplating the pro

curing of patents abroad, may be had on application to

this office.
-

M1UNN & Co., Editors and Proprietors of The Sci

ENTIFIC AMERICAN, cordially invite all persons desiring

any information relative to patents, or the registry of

trade-marks, in this country or abroad, to call at their

offices, 361 Broadway. Examination of inventions, con

sultation, and advice free. Inquiries by mail promptly

answered.

Address. M1UNN & Co.,

Publishers and Patent Solicitors,

361 Broadway, New York.

BRANCH OFFICES: No. 622 and 624 F Street, Pacific

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

---

Is THE BEST IN MARKET.

Simple of Manipulation.

Plates or Films are used.

The Shutter is always set.

PRICE $18.oo.

Send for Catalogue and copy of Modern Photography.

WE MAKE All Kinds of CAMERAs.

R00HESTER OPTICAL COMPANY.,

14 S. Water St., ROCHESTER, N. Y."

“Improvement the order of the age.”

THE SMITH PREMIER TIPEWRITER

Important Improvements.

All the Essential Features greatly perfected.

The Most Durable in Alignment.

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.
Send for Catalogue.

LEARNWATCHMAKING,
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

dealers.

STEEL TIP: Fo: TIP:WRITERs

MetalType Wheels, Dies, etc.

Miodel and Experimental Work

Small Machinery, Novelties, etc., man

ufactured by special contract.

New York StencilWks,100 Nassau St.,NY

A CONNECTICUT PEACH ORCHARD.

–By J. H. Hale. An interesting description of a farm
on which 16,000 bushels of peaches are obtained from 35

acres. Contained in Scientific AMERiCAN SUPPLe

MENT, Nos. 769 and 770. Price 10 cents each. To be
had at this office and from all newsdealers.

US H MAN CHUCK

Complete line for all uses shown in new

illustrated catalogue, free to all.

Cushman Chuck Co., Hartford, Coun.

W00DEN TANKS
LARGE water TAN

-

#|'':*£

#:WRCA:we:
Ne 217 E.M.A.N. Sr. Louisville KY.

THE CONIC SECTIONS.–BY PROF.

C.A. Macford. An examination of the four conic sec

tions, with a definition applicable to all. With 6 figures.

contained in Scientific AMERICAN SUPPLEMENT, No.

803. Price 10 cents. To be had at this office and from

all newsdealers.

AGENTS send for How I Made a

House and Lot in One

ear. Our copyrighted methods free to all

| desiring a Home, or business change. #
| to $100 Monthly. Teachers and Ladies fin

| big pay for spare hours: TREASURY.Pur

chasing AGENcy, 274th Ave., New York.

WANTED A BUSINESS,-Wehave aforty horse

water power, and three floors feet,

adapted for some lightwood-working business or any

light£, We are now manufacturing doors,

sash, blinds, etc., but desire to change our business.

Would like to make a specialty of some one article.

Address R. D. PEIRCE& Co., Canaan, Conn.

ARTESIAN
Wells, Oil and Gas Wells, drilled

£::£,We manufacture

andfurn £ required

to drilland complete same. Port

able Horse Power and Mounted

Steam Drilling Machinesfor100to

600ft. Sendocentsforillustrate"

catalogue. Pierce Artesi1 ,

and Oil Well s' Co

80 Beaver Street. New York.

etc., of W. F. A. Woodcock

Winona, Minn.

for RAILROAPS

Jwares works.

M.ILL.S., FARMS & C

THE BUILDERS OF THESTEAMEN

ine-The founders of modern industries. Address by

r. R. H. Thurston, delivered at the Centennial Cele

bration of the American Patent System. Contained in

SCIENTIric AMERICAN SUPPLEMENT, Nos. 802 and
803. Price 10 cents each. To be had at this office and

from all newsdealers.

EXCELLENT BLACK CoPIES, only equaled by Litho

graphy, of anything written or drawn with any Penb

thePatent

Specimens

free--

Ten Eyck & Parker, 66 Pine Street, New York

NCMHESEMPIMp

[SIZESHRM57to $75

N*WATERSUPPYTANK5.

FIRE PUMP5 & Erc,

. . WRITE FOR

|Sout Maxies D '

@Ncinnati,O.

COAL TAR OR ANILINE DYES.-A

list of the principal coal tar dyes occurring in commerce,

with their reactions. Contained in SCIENTIFIC AMER1

CAN SUPPLEMENT, No. 801. Price 10cents, Tobe had

at this office and from all newsdealers.

The Scientific A

PUBLICATIONS FOR 1831.
The prices of the different publications in the United

States, Canada, and Mexico are as follows:

RATES BY MAIL.

merican

The Scientific American (weekly), one year - *3.00

The Scientific American Supplement (weekly), one

year, - - - - - - - - - - 5.00

The Scientific American, Spanish Edition (month

ly), one year, - - - - - - - - - 3.00

The Scientific American Architects and Builders

Edition (monthly), one year. - - - - - 2.50

COMBINED RATES.

The Scientific American and Supplement - - $7.00

The Scientific American and Architects and Build

ers Edition, - - - - - - - - -

The Scientific American, Supplement, and Archi

tects and Builders Edition, - - - - - 9.00

Proportionate Rates for Sir Months.

This includes postage, which we pay. Remit by postal

or express money order, or draft to order of

MUNN & Co., 361 Broadway, New York.
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Blinn's Tin, Sheet-lron and Copper-Plate Worker.
A New, Revised and Enl Edition, from New

pe, with New Engravings.

One of the Most Popular Technical Books ever published
n the United States.

JUST READY.

A PRACTICAL WORKSHOP C0MPANION

TiN, shi:ET-IRon
AND

COPPER-PLATE WORKERS.

Containing rules for describing various kinds of Patterns

used by Tin,Sheet-Iron andCopper-Plate Workers, Prao

tica £ Mensuration of Surfaces and Solids:

Tables of theWeights and Strengths of Metals 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 editio

rinted from new type, and with 170 newly engrav

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£ and new engravings of this most

popular book—the old ones having been worn out by

actual use—it was determined to have the book re-edited

and 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

The portion treati 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 practice 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

to the tin, sheet-iron and copper-plate worker than in
the past.

ABSTRACT OF CONTENTS.

Rules for Describing Patterns; Practical Geometry;

Mensuration of Surfaces; Mensuration of So and

Capacities of Bodies: Tables of Weights, etc.; Tables of
the Circumference of Circles and of the Areas of

Circles; Rules for£f the Tables Useful; Sizes

of Tinware; Capacity of Cylinders, and various other

Useful Tables and Information; ipts,

Warnishes, Lacquers, Cements Metallic Alloys, Miscel:

£" Receipts; Strength of Materials, with Tables.

noiex.

[* 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 '8, rto, giving the full Table of

Contents of this£ be sent free% postage to

any one in any part of the world who will furnish his

Ciruiress.

[+/- Our New and Enlarged Catalogue of Practical and

Scientific Books, 88 pages, 8vo, and our otherC##### the

whole covering every branch of Science applied to the Arts,

sent free and free o tage to any one in any part of the

tworld who l furnish us with his address.

HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS,BookSELLERS& IMPORTERS

810 Walnut St., Philadelphin, Pa., U. S. A.

CLOISONNE. – 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 BOOKS

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

b

Engines, $3.56;£, neer's Own Book, $3.00; Care

and Management of the Steam Boiler, 8300; Hand Book
of Land and Marine Engines ; Catechism of High

pressure Steam Engines, $2.00; Hand Book of the Loco

motive, $2.50; Questions and Answers for Engineers

00: instructions and Suggestions for Engineers and

iremen These books embrace all branches of

Steam ineering-Stationary, Locomotive, Fire, and

Marine. ey are the only books of the kind ever pub

lished in this country. Will be sent to any part of the

United States or Canada on receipt of price. Send money

in Registered Letter, P. O. Order, or Postal Note.

EDWARD MEEKS, Publisher,

to 12 Walnut Street, Philadelphia, Pa.

THE EACLE

THE EASIEST RUNNING BICYCLE

IN THE WORLD.

£-Speed, Comfort and Safety.

AGENTS WANTED.

Large Illustrated Catalogue sent Free to any Address.

ThE EAGLE BICYCLE MEG. CO.,

sTAMFORD, CONN.

THE HORSE'S HOOF.--BY DR. WIL

liamson Dryden. A very valuable paper on the treat

ment of the horse's hoof, and how to overcome defects.

Contained in SCIENTIFIC AMERICAN SUPPLEMENT,

No. 756. Price 10 cents. To be had at this office and

from all newsdealers.

The

Remington

Standard

Typewriter

nts the practical results achieved by the best in

pre:£8 mechanical skill, aided by capital and

the experience gained during the FIFTEEN
Years in which it has been the

STANDARD wRITING-MACHINE OF THE WORLD

SEND FoR ILLUSTRATED CATALOGUE.

Wyckoff, Seamans & Benedict,
327 BROADwAY, NEW YORK.

ELECTRIC POWER APPARATUS,

FOR EVERY WARIETY OF MECHANICAL WORK.

SAFE,
ESTIMATES FURNISHED.

SURE, RELIAELE.

SEND FOR CATALOGUES.

THOMSON-HOUSTON MOTOR Co.,

Engravings direct from photographs and other copy.

INSTRUMENTS FOR D RAWING

Curves. By Prof. C. W. MacCord. Sc.D. Description

of, an instrument, for drawing the polar harmonic.
With 3 figures. Contained in "SCIENTIFIC AMERICAN

SUPPLEMENT, No. 796. Price 10 cents. To be had at

this office and from all newsdealers.

Screw-Cutting Foot Lathe
Foot and Power Lathes, Drill

Presses. Scroll Saw Attach

ments, Chucks. Mandrels, Twist

Drills, Dogs, Calipers, etc.

i.athes on trial. Lathes on

payment.

end for catalogue of Outfits

for Amateurs or Artisans.

Address H. L. SHEPARD,

ENT,

4 East 2d Street

13 £cf:n:#. Shio.

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.

#7."Price in cents." To be had at this office and from

all newsdealers.

INVENTIONS PRACTICALLY DEVELOPED
Drawings, Pattern, Making,####" and Fine Ma

chine Work of all kinds. MILLIKEN & D’AMOUR,

151-153 Cedar Street, near West Street, New York.

Shepard's New $60

Van Duzen's Pat. Loose Pulley Oiler

Highest Indorsements,

Enviable Reputation,

Scientific Pedigree.

A two years’ test by conservative

manufacturers of national reputa

tion has shown it to be the only per

fect Lubricator for Loose #
onuse. Prices very reasonable.

VAN DUZEN & TIFT, Cincinnati, O

Our circular “N” shows specimens. Fine printing a specially.

QATE$ _ROCK & ORE BREAKER

- . Capacity up to 200 tons per hour.

Has produced more ballast, road

Inetal, and broken more ore than

all other Breake s combined.

Builders of High Grade Mining

Machinery.

Send for Catalogues.

GATES IRON WoRKS,
50 C so. Clinton St., Chicago

215 Franklin St., Boston, Mass.

COMPRESSED AIR PRODUCTION.—

A lecture delivered in the Sibley Corlege Course by

Wm. L. Saunders, C.E. An elaborate paper on the

theory of compression and the practical production of

compressed air, with a description of the various forms

of compressors. Illustrated with 18 figures. Contained

in SCIENTIFIC AMERICAN SUPPLEMENT, No. 799.

Price 10 cents. To be had at this office and from all

newsdealers.

YOUR

PAINTRööFs
DIXON'S SILICA CRAPHITE PAINT

Water will run fromitpureandclean. It coversdouble

########- ul Ilse oranyironwork.

"irculars, JOS, # crucible Co., Jersey City, N.J.

CHICAGO,
WANTED.-Established manufacturers, employing

50 men or more, to locate in the best#
suburb of Chicago.£ railroad facilities, hi

lands, cheap fuel, splendi water, cheap homes for work

Inen, 8 al inducements. Address, Chicago Heights

d'Association, 507 and 808 Chamber of erce,

Chicago, Ill.

PURE TEMPERED COPPER
5 MECHANICAL U.S. E

BLE FOR ELECTRICAL WORK

ST MOST DURABLE & ECONOMICAL METAL EVER OFFERED FOR wr,

S.H.I.GHEST ANTI-FPCTIONAL QUALITIES.INDSPENS

EUREKATEMPERED COPPER 00, NORTH EAST, PA.

ICE and REFRIGERATING MACHINES

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

A L T O M AT I C E N G IN E.

(CENTER CRANK)

ECONOMY PERFECT REGULATION OF SPEED

AESENC E OF ALL PARTS

REQUIRING FREQUENT ATTENTION.

But LofRs of 5 (5&# E. N. Y.,

--

Çon:ror. -

SPECIFICATIONS SOLICITED

P. O. R."E.R. M.F.G. C. O. Li MIT. E. D.

AU£bevalve *s

of " £AND FIPES Boll-RS AND STONE CRUSHERs

|-- ESTMATES Giw EN- E.

“STANDARD" "'e DRESSER
for Truing and Sharpening Emery Wheels.

Price complete, with extra-cu 2.00.

£"so*:

Cutters supplied to fit any make of handle. If you do

not wish to buy complete tool, send 60c. with name of

the make of handle you have, and we will send cutter to
fit. Will last three times as'#' any other make.

STANDARD TOQL,CO., Cleveland, Ohio.
Our Twist Drills and Tools are sold by all dealers in

Hardware and Supplies. * Send for Catalog

F00T POWER LATHES

|-->4. "####"
For Gunsmiths & Tool

Makers. For General

Machine Shop Work.

- High Grade. Tools;

elegant in design, su

# in construction. e best foot power

athes made, and quality considered, the

cheapest. Send for catalogue and prices.

W.F. & John BARNES Co., 1999 Ruby St., Rockford, Ill

STEVENs. PATENT

WINC, FIRM JOINT CALIPERS

With Wing and set screw.

OUTSide. No. 56 B.

Price List, by mail, postpaid.

8 inch, $1.00 || 14 inch, $1.50 | 18-inch, $2.10

10 * 1.10 | 16. " 1.75 120 * 2.50

- 1. All highly polished.

Ideal and Leader Spring Dividers and

£ee£,£ Ma

chinists'Tools. "Illustrated catalogue

free to all. J. Stevens Arms & Tool

Co., P.O. Box 280, Chicopee Falls, Mass

T0 BUSINESSMEN
"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 influence 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 M1UNN & Co., Publishers,

361 Broadway, New York.

OIL WELI: SUPPLY CO.
91 & 92 waTER streET,

Pittsburgh, Pa.,

Manufacturers of everytning needed for

A. E.--------IN -->II-->s

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 Class

Steam Engines, Diamond Drills, Power and Hand

Cranes, and General Machinery.

NEW CATALOC U

-of

VALUABLE PAPERS

Contained in SCIENTIFICAMERICAN SUPPLEMENT,sent

free of# to any address.

MUNM & Co., 361 Brondway, New York.

BREEDS OF DOG.S.-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 11 illustrations. Contained in SCIENTiric

American SUPPLEMENT, Nos. 803 and 808. Price

|

T

10 cents. To be had at this office and from all news

dealers.

LITTLE HERCULES DRILL CHUCK

Has eccentric rotating, self-gripping jaws,

which hold strongest when;:#
hardest. e larger the drill,

the more powerful the lever

age. All working parts of best

steel, hardened. The most

powerful, accurate, and dura

ble chuck in the market.

Oneida Mfg. Chuck, Co.,
Oneida, N.Y., U.S. A.

having invented a Navigable Balloon, I 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.

STAMPS,STEEL
gures, £e. Burning

, an Aog Hammers,

£''::* Signs, Door

s: N. S. Hišić''''''"konicsLo

1::::::::*::s:

" or Kerosene Oil fire, as ordered. No extra insurancer

After being on the Market Five Years

The “ACME” still leads
Sizes One, Two. Three, and Four Horse Power. Arranged for either NATURAL GAs

uired on account of the oilfire.

for catalogue giving full particulars and prices.

: ... MCHESTER MACHINE TO WIFIS in R. R. HISTER. N. Y.

THE ENGINEERING MAGAZINE.

Contents for September, 1891.

The Ventilation of Homes and Schools—11.

LEICESTER ALLEN. A. B., M. E.

Investments in Mining Properties.

ALBERT WILLIAMS, Jr., E.M.

Why the State Should Not Own the Railroads-11.

BENJAMIN REECE, C. E.

The Iniquity of Leasing Convict Labor.

ALBERT RobertTs.

Development of the Dynamite Gun-1llus,

B. C. BATCHELLER. S. B., M. E.

The Work of Our Weather Bureau-illus.

E. B. DUNN, Local Forecast Official, New York.

Tendencies in Recent Architecture-Illus.

BARR FERREE, School of Arch., Univ. of Penn.

How Niagara's Power Will be Utilized.

COLEMAN SELLERS, C. E.

Tunnels and Modern Methods of Tunneling.

E. W. Moir, Assoc. M. I. C. E.

The Disposal of Sewage in England.

T. KENNARD ThoMPSON. Assoc. M. I. C. E.

Editorial Departments. Editor's "rehange table. Popular wiveellany.

“We have never seen a better edited magazine than this, or one

which answers more practical questions.”-Boston Herald.

News stands or by mail; 25 cents a number, $3 a year.

- | Mention SCIENTIFIC AMERICAN.

T#':N.Y., U.S.A."

ME$$$.HEARNOISE8 GWREDDEAFM
heard. Successful when all remediesfail. Sold

only by F. Hiscox, 853 B'way, N.Y. Write for book of£FREE

ight and pro$10.00 to $50.00 #:
ness. Magic Lanterns and Views of popular sub

ects. Catalogues on application. Part 1 Optical, 2

athematical, 3 Meteorological. 4 Magic Ianterns, etc.

L. MANASSE. 88 Madison Street. Chicago, ill.

# night. A

-For

*Underground Steam Pipes

A. Wyckoff & SON,

116 East Chemung Place,

ELM11 lt.A. N. Y.

Scientific Book Catalogue

Our new catalogue containing over 100 pages, includ

ing works on more than fifty different subjects. Will be

mailed tree to any address on application.

MUNN & Co., Publishers Scientific American.

361 Broadway, New York.

THE UNIVER'sAl, F1,YCATCHER. -8500

THAT there is no equal or superior to it. State

rights for sale; sample50 cents. Z. XEVERS, 358 Fourth

Street, San Francisco, Cal.

Motors and Dynamos,
FOR ALL COMMERCIAL USES.

Special Rever sible Elevator

Motors, Automatic Motors for

Church Organs, Electrical

Appliances.

Keystone Electric Co.,

14th and State Streets, Erie, Pa.

staves removed to show lining

between inside and outside staves.

Reversible Elevator Motor.

ATOMIC WEIGHTS. - A REVISED

table of atomic weights, giving the results of the latest

determinations. Contained in SCIENTIFIC AMERICAN

SUPPLEMENT. No. *03. Price 10 cents. To be had at

this office and from all newsdealers.

CLs-A-RIE *s

, Ventilating and Drying

FA N S.

Light Running, Adjust able

Blades, Self-Oiling Bearings.

£ catalogue free.

Also Rubber Press Rolls for Wool

and Yarn Washing and

loyeing Machines.

GEO. P. CLARK, Manuf.

Box L. Windsor Locks, Ct.

WOLNEY W. MASON & C0.,

FRICTION PULLEYS CLUTCHES MELEWATORS

Pitov 11, ENCE. It, 1.

OTTO GAS ENGINE
33,000 SOLD.

Engines and Pumps Combined.

For CoAL GAs

or GAsolin E.

SCHLEICHER, SCHUMM & C0.

PEIILADELPHIA,

ChICAGO, NEW YORA.

Co- The Best Foundation for Plaster

*: of any kind at same money.

- Q: Combines strength, warmth, trimes:
£: *2 deafening, slow burning construction. No

-: Eri1cracked in ills. Nails driven anywhere.

*:31" H. W. Jenkins, Williamsport, Pa.

Eastern Agency of the Byrkit-Hall sheathing Lath Co.

IGNITIES
*AN D- -

- NSSchools&PUBLIc
STEREOPI' P.ENTERTAINMENTS
An/Zzv.S./DES COLORAZ2/CO/OREO

#QUEEN&CO.
->|->|-III-A - PA-5

Experimental Science
B

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

graphy, Microscopy. Op

litical 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 Contents sent free.

740 PAGES. 680 ILLUSTRATIONS.

PRICE, by mail, postpaid, - - -

MUNN & Co., Publishers,

Office of THE SCIENTIFIC AMERICAN,

361 Broadway, New York

$4.00,

WTRIZIII: TIMEIST. IGITIGHTER INVENTIONS DEVELOPED. Sent for Model ircular. Jones Bros. E. Co., Gin'i. O. ,
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2Mboertisements.

Inside Page, each insertion -- 75 cents a line

Back Page, each insertion - - - - 81.00 m 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. wings may h adver

tisements at the same rate per agate line, by measure

ment, as the letter press. Advertisements must be

received at Publication office as£ as Thursday

morning to appear in the following week's issue.

NY:

£
O *| -

30£: *-II.

*NEMBLERS
-IN UNITED STATES,SC-D-RANCE-ERMAN-AAU-al

Awarded the Grand Prize at late Paris*

ARTIFICIAL INCUBATION.—A DE

scription of the French process of raising chickens.

With 7 figures. Contained in Scientific AMERICAN

SUPPLEMENT, No. 77*. Price 10 cents. To be had at

this office andfrom all newsdealers.

Bet MACHINE TOOLS

-Engine. Lathes, Planers, Shapers, Tur

LITTLE WONDERS

Fig. 5.

- D. C. K. N. S. O. -

MDuus TABLE LIAMono Tool.

TO-O-S FOR E. M. E. R.Y. W. M. E. E. L.S.
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*and athe tool.

--
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PA-N-D-AU-11.7

and shaped Diamond Carbon Points, indis

nsable for Trul Porcelain, Celluloid,

:Hardened Steel, Chillied iron, Hard Rub:

Eber, Cotton Husk, Paper, Calender and

Copper *'': acing or Turning Hard

or Grittu.substance or composites, and

wherein there is much Frict the Dia

mond becomes an Important and Invaluable

Adjunct, though their Cost may appear at

first #. ut after considering their

Durability, in holding their# No. of

Time over those of Steel Tools in Grinding,

as well as the effectiveness and illimitable

Revolutions, which they can stand, and

truth of work produced, they''
the Most Económical, Effective "dry"bie

Practical Mechanics andTool No.10 in Use. -

Paper Makers using them pronounce these

the age for efficiency

-

Points a marvel O

and durability, doing that which no steel

tool can do. After turning the Rolls, when

Inspected by a microscope, there is no perceptible wear.

They arenow extensively usedin Rolling,PaperMillsand

Bleacheries, both in this country and Europe. The sub

scriber is "Identified" with the Diamond and “Emery

Wheel" trade as the Pioneer maker of Diamond Tools

since introducing the use of his Points and tools for

the above pu Numerous composite wheels and

new industries have been created where their "value.”

has proved incalculable. Diamond Points reground and

sharpened. Carbon Tools reset and new carbons fur

nished for the same. Also, glaziers' diamondsmanufac

tured and reset,Send number of tool desired to

J. DICKINSON, 64 Nassau Street, New York.

* >L.A." "ITNTTÜ"TVI.

PLATINUM WLRE, CRUCIBLES, DISHEN,

etc., and Refiner of Platinum, Gold, and Silver. Ham

mered work a specialty. Old ware remade and scrap

bought. LATINUM WoRKS, MALVE1'N,

P.A., John C. ENTRIKEN, Proprietor.

Minerals & Scientific Books.

The lar stock in the world. Complete pieces

of the Meteoric Iron from Canon Diablo, de

scribed in this paper Aug. 29. 50cts, and upward,

Send for catalogue, specifying in what branch of

science you are interested.

A. E. FOOTE, 116 Elm Ave.,

Philadelphia, Pa.

PATENT JACKET. KETTIES
Plain or Porcelain Lined.

Tested to 100 lb. pressure. Send for Lists.

BARROWS-SAVERY CO.,

8. Front & Reed Streets, Philadelphia, Pa.

ARMSTRONG MAN"F"G.CO,

*'. £:*

#: @*:-4:
Dur. A DJUSTABLE STOCKS and DIE

are universally acknowledged to be the

E. *T*:

We also make all our Tools on the

he B MAa principle, oft TEiria Lands

£ ''', and always with a ''
of time and r saving in their use.

BR1DCEPOR CONN-assis.

*ATENTS
MESSR8. MUNN & Co., in connection

with the publication of the SCIENTIFIC

AMERICAN, continue to examine improve

ments, and to act as Solicitors of Patents

for inventors.

In this line of business they have had forty-five years'

erperience, and now have unequaled facilities for the

preparation of Patent Drawings, Specifications, and the

£ of Applications for Patents in the United

States, Canada, and Foreign Countries. Messrs. Munn

& Co. also attend to the preparation of Caveats, Copy

rights for Books, Labels, Reissues, Assignments, and

Reports on Infringements of Patents. All business in

trusted to them is done with special care and prompt

ness, on very reasonable terms.

A pamphlet sent free of charge, on application, con

taining full information about Patents and how to pro

cure them; directions concerning Labels, Copyrights,

Designs, 1*#e:": Reissues, Infringements

Assignments, Rej Cases. Hints on the sale o

Patents, etc.

We also send, free of charge, a Synopsis of Foreign Pa

tent Laws, showing the cost and method of securing

Patents in all the principal countries of the world.

MUNN & Co., Solicitors of Patents.

361 Broadway, New York.

|

BRANCH OFFICES.-No. 622 Pa

cific Building, near 7th Street,

and 624 F Street,

ashington, D.C.

ret Lathes, etc. --Sena for Catalogue,

The Hendey Machine Co. Torrington, Conn.

FMCAE, BELINE HOS

Para Buildin

Chicago. -an Fra

'Momini'Centuryn be used Any Place, to doAny

Work, and by Any One. No Boil

er: No Fire! o Steam 1 No

Ashes! No Gauges! No Engi

neer! A perfectly safe. Motor

for all places and purposes. Cost

of tion about one cent an

hour to each indicated horsepow

er. For circulars, etc., address

CHARTER GAS ENGINE CO.

P. O. Box 148, sterling, Ill.

Ee y, Reliability,

simplicity, safety.

THE HANDY
Gate Valve for low

steam, water,

- simple,

more compact,

suited or the purpose

and much lower in

price than wheel-handled straightway

valves, is rapidly superseding these

and stop cocks, where pressure is

low 75 pounds: Absolutely tight.

Lever remains fixed at any opening,

is detachable and indicates degree of

opening. Sizes; in...todin. Investigate.

lunkenheimer Brass Mig.00,0in.0

E WITS, WMTTINE, ETE
Estatiolislaecil ...B.E.-->.

The Largest Manufacturers of Mechanical Rubber Goods in the World.

THE GUITA PERCHA AND RUBBER MFG. C0.

g, 35 Warren St., New York.
ncisco. Portland, Oregon. Boston.

NEW KODAKS

“You press the button,

we do the rest.”

Seven New

Styles and

Sizes

ALL LOADED WITH

Transparent

Films.

For sale by all Photo. Stock Dealers.

THE EASTMAN COMPANY,

Send for Catalogue. 1:0CHESTER, N. 1"

-:
- |->>\, \- £to

ERAGS 6. ££
BGS. <>~~~\15-77-SW.

SúBRASS BRASSWR: *-SN.K`

ATMOSPHERICDUST.-BY WILLIAM

Marcet, F.R.S. An address delivered to the Royal

Meteorological Society. Contained in , SCIENTIFIC

American SuppleMENT, No. 755. Price 10 cents.

To be had at this office and from all newsdealers.

* *

SUBMARINE,

UNDERGROUND,

INTERIOR, +

Manufactured

SIEMENS & HALSix E by THE E.

-j

Address,

*

SIEMENS #CAELES.

+ + TELECRAPH,

+ + TELEPHONE,

ELECTRIC LIGHT.

under authority of

DISON GENERAL ELECTRIC CO,

at their SCIIENECTADY WORKS,

Estimatesfurnished on application.

Cable and Wire Department, Edison General Electric Company,
EDISON BUILDING, Broad St., NEW YORK.

$85 vowell
Diamond Frame, Steel Drop Fo

ning Parts, including

£ strictly high grade in every p

Bicycle Catalogue Free.

o

J0HN P. L0WELL ARMSC

money can buy.

Send sit-cents

f Guns, Rifles, Revolvers, Sporting

Diamond Safety $ 85.

i Steel£, Adjustable Ball Bearings to all Run

É' Suspension Saddle. Finest material

Finished in enamel and nickel.

articular. No better machine made at any price.

in stamps for our100-page illustrated cataloguep oods of all kinds, etc.

0., 147 Washington Street, B0STON, MASS.

JAMES WATT. AND THE APPLICA

tion of Science to the Mechanical£ Archibald

rr, B.Sc. A very interesting review of the life work

of the celebrated engineer, with the lessons to be drawn

from it by those who are entering, upon thestudy of
science with a view to its application in engineering

work. Contained in SCIENTiric-AMERICAN SUPPLE

MENT, No.744. Price 10 cents. To be had at this office

and from all newsdealers.

and Fine GRAY FON also Steel.

#. CASTINGS FROMSPECIAL

MLLEAE- rint TNNING NE.W HOMN DEWLIN xco FINIS-IN-*ANN

LEHIGH-AWE. & AMERICAN SL PHILA.

Perfect Newspaper File
The Koch Patent File, for preserving Newspapers,

azines, and£"g: has been recently improved and

price reduced. Subscribers to the SCIENTIFIC AMERI

CAN and SciENTIFIC AMERICAN SUPPLEMENT can be

supplied for the low price of $1.50 by mail, or $1.25 at the

office of this paper. £ board sides; inscription

£ie:STific"AMERICAN” in gilt. Necessary for

every one who wishes to preserve the paper. Address

#NN & Co., Publishers SCIENTIFICAMERICAN.

WORKS.

BUILMERS OF

HUB,

SPOKE,

WHEEL,

WACOn

AND

Carriage

Machinery.

- DEFIANCE,

No. O, HUB TURNINC, LATHE. Ohio, U.S.A.

POROUS-EARTHENWAT: 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.

GENERAL" EXPERIMENTAL

MACHINE WORK. Best facilities in calcago

NATIONALMACHINEWORKS: 35S°CANALS CHICAGO ILL

-

*C-E. s.a.-La-E. .

A patent on horse-detaching harness. Can turn a horse

loose from a buggy when running in a few seconds b

pulling a strap. have one set of harness will wor

perfect on any horse or buggy. for the patent and

set of ess. J. H. AKERS, Belvedere Hôtel, Wash

ington, D.C.

WATER MOTOR.

PELroN Unequaled for all light running ma

chinery. Warranted to developa given

amount of power with one-half the

water required byany other. Evidence

ofunquestionedsuperiority afford

- on application. -->" Send for

Circular. Address,

The Pelton Water. Wheel Co.,

191a Main Street, San Francisco, Cal., or 235B

Central Building, Liberty & west'st. N.Y.

CONSTIPATION.—BY C. L. DODGE,

M.D. A practical paper on the nature and cure of this

complaint.Contained in Sorentific AMERICANSupple

MENT, No. 778. Price 10 cents. Tobe had at this office

andfrom all newsdealers.

HOPENs a SIMPLY PREssing ASPRING

NRI Stasha"-2E.Arts**** |
M |- - -

N03- SILVERIME*£a.

k \: #" : : -, *.

£ ****

HRHST INTE:
COMPLETE STOCK OF

Double Brace, Self-Oiling, Adjusta

ble Ball and Socket Hangers,

Pillow Blocks, Post

Hangers, Etc.

#:'T', '':

EDISON GENERAL ELECTRIC 00,

SCHENECTADY, N. Y.

For

Handling

Send for

Circulars.

Grain,00al,

|BORDEN, SELLECK & C0

- HARRISON CONVEYOR!

Sand, Clay, Ian B-rk, Linders,0rès, Seeds,&t.

£rs.{Chicago, Ill.***Manu'fers,

#. ELEVArons.
L. s.6RAVEs a son Rochestbany, New Yor." BOSQN's motion.

'#'M'''||

95 MILKST., B0STON, MASS,

This Company owns the Letters Patent

granted to Alexander Graham Bell, March

7th, 1876, No. 174,465, and January 30th,

1877, No. 186,787.

The transmission of Speech by all known

forius of Electric Speaking Telephonesin

fringes the right secured to this Company

by the above patents, and renders each

individual user of telephones not furnish

ed by it or its licensees responsible for such

unlawful use, and all the consequences

thereof, and liable to suit therefor.

E UTO MATIC
ALL cur ofF ENGINE

*** ***Y. |NE

THE BALL E!' 29.

GEAR. CUT"TING

Leland, Faulconer& Norton Co., Detroit,Mich

ESTABLISHED 1846.

The Most Popular Scientific Paper in the World

Only $3.00 a Year, Including Postage,

Weekly-52. Numbers a Year.

This widely circulated and splendidly illustrated

paper is published weekly. Every number contains six

teen pages of useful information and a large number of

Original engravings of new inventions and discoveries,

representing Engineering Works, Steam Machinery,

New Inventions, Novelties in Mechanics, Manufactures,

Chemistry, Electricity, Telegraphy, Photography, Archi

tecture, Agriculture, Horticulture, Natural History,

etc. Complete list of patents each week.

Terms of Subscription.-One copy of the SCIEN

TIFIC AMERICAN will be sent for one year-52 numbers

postage prepaid, to any subscriber in the United States,

Canada, or Mexico, on receipt of three dollars by the

publishers; sixmonths, $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. Address

all letters and make all orders, drafts, etc., payable to

MUNN & Co., 361 Broadway, New York.

-O

T LIE

$rientific 3merican $11pplement
|

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 AMERICANSUPPLEMENT 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 oneyearfor£700. Singlecopies, 10 cents. Addressand

remit by postal order, express money order, or check,

MUNN & Co., 361 Broadway, New York,

Publishers SciENTific American

£uilding edition.

THE SCIENTIFIC AMERICAN ARCHITECTs' AND

BUILDERS EDITION is issued monthly. $2.50 a year.

Single copies, 25 cents. Forty large quarto pages, equal

to about two hundred ordinary book pages: forming a

large and splendid Magazine of Architecture, richly

adorned with elegant plates in colors, and with other fine

engravings; illustrating the most interesting examples

of modern architectural construction and allied subjects.

A special feature is the presentation in each number

of a variety of the latest and best plansfor 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 el and ch of this magnificent work

have won for it the Largest Circulation of any

Architectural publication in the world. Sold by all news

dealers. $2.50 a year. Remit to

MUNN & Co., Publishers,

361 Broadway, New York.

PRINTING INRS

The_SciENTIFIC AMERICAN is printed with CHAs.

ENEU JOHNSON & Co.'s INK, Tenth Lombard

8ts., Philadelphia, and 47 Rose St., opp. Duane,New York

 

 

 

 

  

 

 

 

 

 

 

 

 

  

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 

 

  

 

 

 
 

 
 

 

 

 

   

 

 

  

  

 

 

 

 

 

  
 

   

   

  

   

 

 




