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THE WORLD'S COLUMBIAN EXPOSITION.

The progress of the various divisions charged with

the preparation of the World's Columbian Exposition

of 1893, is not only satisfactory, but marvelous. The

great buildings are beginning to rise from the ground

as if by magic, the surrounding lands are rapidly

being converted into gardens of beauty, railroads and

avenues of access are being established, the hum of

Inighty workings is heard in every direction, and evi

dence of active growth toward early completion is

every where presented.

In extent, variety, and novelty, this exposition will

far overshadow anything of the kind the world has

ever seen, or is likely to see, for years to come. The

French exposition of 1889 was a grand affair, greatly

superior and much Inore costly than any similar pre

ceding enterprise. The area covered by buildings

was seventy-five acres, and the cost nine and a half

millions of dollars. The architecture and general ap

pointments were of the finest description.

The buildings of the Columbian Exposition it is esti

mated will cover one hundred and fifty acres, or

double the roofed space of the Parisian exhibition.

What a glorious spectacle, what a vast panorama of

industrial wonders, will be presented to the eye of the

visitor at Chicago !

Respecting the architectural qualities of the build

ings, it is generally conceeded the Chicage structures

will surpass in beauty all previous works in the same

line. The designs for the chief buildings were intrust

ed to a committee of the leading American architects,

the members located in different parts of the country;

and the adopted plans are the independent results of

the best talent and careful study.

The Liberal Arts and Manufactures Building is 788

feet wide and 1,700 feet long, covering over thirty

acres; astonishing for its gigantic dimensions, to say

nothing of the elegance displayed in its constructive

details.

The other principal buildings, such as the Palace of

Fine Arts, the Woman's Pavilion, Agricultural Hall,

Administration Building, Machinery Hall, Palace of

Electricity, Horticultural Building, Transportation

Building, Mining Building, Government Building, are

notable for their great area and architectural beauty.

The estimated aggregate cost of this extraordinary

exposition is twenty-three millions of dollars--a much

larger sum than the original figures; but the original

plans did not contemplate such vast and comprehen

sive proportions as were at last decided upon. Great

as were the first plans, they proved to be inadequate

for the enormous demands made upon the directors for

space for most important exhibits. The enlargement

could not be foreseen. It became necessary by a pro

cess, as it were, of natural growth, due to the stupen

dous nature of the whole undertaking.

Congress will be petitioned for additional aid to the

extent of five millions. It is a reasonable and worthy

petition, which we hope will be promptly granted, by

unanimous voice, in both branches of the national

legislature. The promotion of the exposition is a na

tional duty. In the early days of this great enter

prise the rivalaries of different claimant cities gave

rise to idle bickerings; but these have disappeared,

and it is now plain enough the exposition is purely a

national affair, in which every good citizen is bound to

be personally interested, and from which every section

of the country will derive incalculable benefits. It

will enlighten the minds of millions of our people,

hitherto restrained and dwarfed by local prejudices

and narrow spheres of action, to the vastness of our

country's resources. It will open their view to the as

tonishing enterprise, power, and activity which pre

vail in the more thrifty places. It will give new

impetus to industries, in multiplied forms, throughout

the length and breadth of the land, inspire backward

localities with the spirit of progress, and animate the

entire country with desires for still higher and nobler

achievements. -

We devote billions of money to purposes of educa

tion, to the promotion of commerce, the improveinent

of highways, railways, rivers, harbors; we impose

taxes, grant subsidies, create bureaus, and foster all

kinds of scheines that give promise of public good.

The promotion of the Columbian Exposition is a

measure calculated to uplift the nation and confer en

during benefits upon the inhabitants of all the States.

The treasure so devoted will come back to the people

with interest a thousandfold.

THE ENGINEER AND THE SAILOR.

If the blue jacket is to be superseded to a very large

extent, as now seems likely, by the machinist, then

the navigating officer must needs learn to handle Ina

chinery or be displaced by an engineer who has learned

navigation and gunnery. For the modern war ship

has come to be a machine, or, rather, a collection of

machines; her masts, if she have any, of the “mili

tary” type, with no yards across and barren of sails,

topped only with nests for observation and light bat

~

teries. To place such a craft under the command of a

sailor is like putting a sailing ship in cominand of a

machinist.

If, however, it should still be found advisable to

continue the system of a general executive without

special engineering training to command the ship, a

radical change will undoubtedly be required in the pre

sent practice of rating of line and staff, at least where

engineer officers are concerned; nor is it likely that

the present rule debarring them from command out

side the engine room, that is to say, “on deck,” will

be found much longer practicable. It is now clearly

seen that low rating, low-pay, and small consideration

are driving the really desirable engineers ashore, where

the demand for engineering skill is active, and the

compensation commensurate with ability. Chief Engi

neer of the Navy Melville dwells upon this in his recent

report, protesting that there is not a sufficient force of

engineers in the service at the present time to properly

care for and direct the working of the engines.

Marine engineering means much more now than for

merly; the engines are more complicated in design,

the pumping Inachinery and that to work the guns

and steering gear demands expert attention. The

chief engineer of a modern warship must be able

quickly to detect the symptoms of uneven running

and apply a ready relief; he must be able to make all

kinds of ordinary repairs, not only in the main en

gines, but as well in the condensers, the pumps, the

steering apparatus and gun-operating devices. To do

this effectively requires a liberal education in ine

chanics, including a knowledge of designing and

mathematics. To put an engineer thus equipped

under such petty restraints as is now the practice in

the navy is, to say the least, unreasonable. Why

should he be compelled to ask permission of a line

officer, unfamiliar with engineering, if he may draw a

bolt, drive a rivet or the like? Yet under the present

rules he must do so; a chief engineer was recently

placed under arrest for such an infraction of the rules,

and though an apology was made to him by order of

the Secretary of the Navy, the emergency being shown

to have existed and the machining requisite and

necessary, the rule still stands, and he can be arrested

again when he repeats the so-called offense against

“good order and navy discipline.”

In the merchant marine service, notably on the big

Inodern passenger steamers in the transatlantic trade,

the importance of the master or “captain,” as he is

called by the passengers and crew, and the inconse

quence by contrast of the chief engineer, seems quite as

absurd. The captain is said to “work” the ship, but

really the work consists principally of calculating the

running of the ship from noon to noon, a simple task,

since they run most of the way on the same parallel of

latitude and the change in longitude is denoted

by the difference between the ship's time and Green

wich time as given by the chronometer. On the

broad seas, where an error of five miles or more

short or long of the course is of little consequence,

nothing like so much skill in navigation is

required as in the coasting trade, for when the sea

going steamer approaches the land, a pilot is taken

aboard. The engineer, on the other hand, has the

whole burden of the ship's progress placed upon his

shoulders; it rests with him whether the ship shall

make slow time or fast time, and when any part of the

complicated machinery breaks down, it is to his skill

alone that all must look for succor.

And so in heavy weather, when passengers inquire

anxiously of the captain as to the chances, he has little

or nothing to base an estimate upon, though he may

look ever so wise, for he cannot know the conditions

of the engine's working or the stress thereof, and in

stead of hazarding an opinion, he would do much

better to reply, “I’ll just step below and ask the

engineer—he knows.”

Anti-acid Boiler Lining.

Dr. Carl Kelner, of sulphite pulp fame, describes a

process which aims to facilitate the lining of boilers or

digesters with an acid-resisting medium. It relates

principally to the use for this purpose of blocks, slabs, or

tiles in combination with a preparatory cement of com

position. The first coating consists of a cement formed

from ground slate mixed into a paste with silicate

of soda or water glass. Upon this cement as a founda

tion is applied (while it is in an adhesive state) blocks

or slabs formed by preference of the following inixture:

About one part of ground slate, two parts of ground

glass, and one part of Portland cement mixed into a

paste with a solution of water glass. The blocks or

slabs, after being moulded, are allowed to become dry,

and are then placed in position upon the coating of

preparatory cement and the interstices filled in with

the same mixture of which the blocks or slabs are coun

posed. Instead of using blocks or slabs coinposed as

above, a combination may be used with the prepara

tory cement of blocks or tiles made from toughened

glass or from burnt clay or other compositions or ma

terials which possess the requisite acid-resisting quali

ties.
-

-

-

THE Dominion of Canada has an area of 3,382,000

square miles, and comprises one-sixteenth of the land

surface of the globe.
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Surfacing Gelatine Prints.

I know of nothing more aggravating than after care

fully finishing a fine positive to your satisfaction, hav

ing it stick fast to a glass plate, defying all attempts

to remove it, and having finally to scrape it away in

shreds to get the glass clean. But a few failures lead

to success. I soon found the right way, and curiously

enough, when thoroughly accustomed to the work, you

become absolutely certain and confident of the result ;

not the slightest hesitation nor fear of sticking enters

the mind.

Almost any kind of glass will do, provided its surface

is good and free from bubbles, scratches, or other de

fects. Although plate glass is usually recommended,

it is the least suitable, owing to the porosity of its sur

face.

To clean the glass, I know of nothing more suitable

than a brand of soap known as “Monkey Soap,” used

only for cleaning non-destructible articles. After this

the plate is well polished with clean chamois leather or

old silk handkerchief. Now comes the critical point,

i. e., the application of the French chalk or powdered

talc. This is the time when the operator may know

whether his prints will stick or not. The chalk must

be dry; a little spread on to the glass plate and rubbed

all over with a pad of cotton wool; with the silk hand

kerchief it is then dusted off again. Now, what is the

appearance of the glass? Does the chalk adhere still

to any parts, forming white patches 2 If it does, the

glass still remains imperfect and must be again washed,

polished, and treated with the chalk. If the chalk is

dry and the cotton wool in same state, the chalk should

leave the glass by just drawing the handkerchief over

it once or twice. When this is the case, you may

squeegee your prints on with perfect safety, and if

placed in a moderately warm room, they will not be

long before they fall away from the glass with the re

quired polish.

If they do not, however, all that is necessary is to in

sert a sharp knife under one of the corners, and they

may be easily loosened. Above all things, Inake sure

that the prints are perfectly dry before attempting to

remove them. They often feel dry at the back, while

the surface of the print, which is the most important

part, and which, being furthest away from the air, is

the longest in drying, is still damp.

Sometimes it happens that a portion of the picture is

dry and will come away easily, but other parts stick

and must be left to dry still more. This is always bad,

as it leaves an ugly, ineffaceable mark on the print.

When the print is apparently dry it is always better

to gently warm both sides of the glass before attempt

ing to remove.

After the pictures are taken off, the glass may be

used again if simply polished and dusted over with

chalk, and the chalk again removed. If any of the

powder be left on the plate, it will be afterward notice

able on the surface of the print. It is certainly a fact

that the glass plate, after having been used several

times, improves considerably, and it soon becomes a

matter of difficulty to make the prints stick, should

such a thing be required.

Instead of French chalk, other substances, such as

wax or oil, can be used. If the plate be coated with a

weak solution of wax in alcohol, there will be no dif

ficulty in removing the prints. A little oil—one drop

will be sufficient, rubbed over the plate with a piece of

flannel—will have the same effect. There is, however,

a marked difference between the surfaces of prints sur

faced in this manner and those done with chalk, which

in reality has the effect of making the glass thoroughly

clean. The latter, of course, are much more brilliant.

Gelatino-chloride of silver emulsion prints do not re

quire the same amount of washing as albumen pic

tures; it should be short and thorough. By thorough

is meant the continual change of water, not only by a

running stream, but by continually emptying the dish

in which they are washed. If the prints be allowed to

remain for a great length of time in water, the gelatine

filin becomes slightly decomposed and softens. This

will cause them to adhere tightly to the glass, no mat

ter how carefully it has been previously prepared.

Therefore avoid prolonged washing, but do not err on

the other side by washing too little, as the permanency

of the prints will be seriously affected.

A few words might also be said upon the squeegee

itself. The flat ones are undoubtedly the best, and far

superior to the new-fangled roller absurdities. The

India-rubber should be evenly cut, and neither too

hard nor too smooth. In squeegeeing, never bear too

hard upon the print, as the film is likely to be injured.

All that is required is to remove all the air between the

film and the glass; by reversing the glass this can be

easily seen.

As a final remark, I would say: Never attempt to

use artificial heat for drying the prints upon glass, ex

cept, as already stated, to give a final warmth after

the prints have apparently dried spontaneously. It

must be remembered that the gelatine film is a soluble

one, and the image is easily destroyed by heat. Even

if rendered insoluble by an alum bath, the effect of heat

will be to cause the film to adhere firmly to the glass

plate.-W. E. Woodbury, Photographic Art Journal.

The Earthquake in Japan.

In a recent letter to the New York Tribune, Mr.

Kairiyama, a Japanese resident of New York, states

he has received letters from Japan containing Imany

particulars of the terrible earthquake in that country,

which took place October 28. The section chiefly

afflicted was the great island of Hondo, which is the

main island of the Japanese empire, embracing many

provinces. The surface of the ground at the time of

the disturbances was terribly shaken. No person could

stand. Houses were instantly thrown down, fire in

stantly raged, roasting the imprisoned victims. The

shocks took place at intervals during four days and

varied from 100 to 600 in different localites. Relief

funds are being subscribed in this and other countries.

The London Daily Graphic says, “Twenty-six thou

sand five hundred people were killed and wounded,

90,000 houses destroyed, 200,000 people homeless. Not

even the distance between them and us, which robs

the facts of so much of their import, the figures of so

much of their meaning, can deprive them of all.

There are people starving too, and this is a tangible

ill which one may attempt to lessen as well as to ap

preciate. An appeal has been made by the Japanese

people to our charity. The disaster which has over

taken them it is not within human power to foresee or

prevent, but some of the consequences it is only

human to attempt to alleviate.”

The steamer China, which recently arrived at San

Francisco from Hong-Kong and Yokohama, reports

that while the steamer was between Hong-Kong and

Yokohama on the return trip to San Francisco an in

posing sight was witnessed by the passengers and crew.

The great earthquake at Yokohama had taken place

a short time previous, and many of the islands in the

Yellow Sea were in a state of volcanic disturbance.

About seven o'clock on the evening of November 3,

the China was passing the Aleutian Islands, in Van

Diemen's Straits, when suddenly the island of Sucoa

seemed all ablaze, and flames and lava shot up to a

distance of 800 feet in the air.

The steamer was twelve miles distant, and the spec

tacle, as seen from her deck, was grand. The night

was dark and the eruptions from the crater of the

volcano took place at intervals of about fifty seconds.

They were accompanied by detonations which in the

distance sounded like bombs exploding, and after each

discharge of molten lava and flaines the burning frag

ments descended like sparks from a gigantic Roman

candle.

The American bark Hesper, also lately arrived at

San Francisco from Kobe, Japan, after an excellent

passage of twenty-seven days, reports a graphic ac

count of an experience with a submarine volcano, hot

sea water, and sulphurous gases.

Captain Sodergren states that about 6:45 A.M. on

October 28, while lying at anchor in Kobe, the bark,

received a sudden shock that caused the masts to

strain and crack. Some of the standing rigging

snapped like a piece of twine, and all hands were

thrown from their feet. The vessel pitched heavily,

and caused one of the crosstrees to break from its

fastenings and fall on deck. The waters became still

an hour later, and the bark put to sea.

Early on the morning of October 30, when about

seventy-five miles off the Japan coast, the bark was

almost thrown on her beam ends by the sudden erup

tion of a submarine volcano. The water became so

hot that when a sea was shipped on deck, the crew

took to the rigging. The heat became so intense that

the pitch in the deck was melted and the seams

opened.

“Great blasts of hot air with a strong sulphurous

smell,” said the captain, “would come up from the

breaking surface of the ocean and almost suffocate us

for the moment. Then the membrane of the nostrils

became irritated, causing us all to have a fit of sneez

ing. This phenomenon lasted for several hours. I

have had all I want of the Japan side for some time to

coine.”

Professor Horace Briggs, of Buffalo, who was in

Japan at the time of the earthquake, says immense

crevices from which hot Imud and steam escaped were

to be seen in all directions.

Asbestos Rubber.

The new catalogue of Louis Wertheim, of Frankfort

o/M., Germany, manufacturer of asbestos goods, con

tains some interesting facts regarding the history and

uses of this peculiar material. Asbestos differs from

nearly all other minerals in being fibrous and textile,

dividing into fibers resembling in delicacy those of flax

and silk, and can be spun and woven like any other

textile fiber, giving a yarn or cloth entirely fire proof

and acid proof. Although known in Egypt and else

where three thousand years ago, the practical use of

this material in considerable quantities has been de

layed to the present age.

The finer kinds of asbestos, which are pure white

and silky with strong fibers, are comparatively rare

and expensive (the same being free from silicic acid

and metal oxides) and in consequence of their lubricat

ing qualities are particularly valuable for technical

purposes. These kinds of asbestos have only been

found in Canada and some parts of the United States.

The asbestos found in Italy, Switzerland and Germany

is colored, gray and yellow and more compact. These

qualities are much cheaper than the American ; but

being far inferior, their use has largely ceased. .

Since the discovery of the American asbestos the use

of the kinds previously found in Italy has largely fallen

off. Asbestos mining in the remainder of Europe has.

so far, amounted to little. The principal qualities of

the American asbestos chiefly consist in being abso

lutely indestructible even when exposed to the action

of any known acid and its possessing at the same time

in the highest degree that peculiarity of a self-lubri

cator, viz., a soft, greasy or soapy feeling, which has

brought plumbago, soapstone and chalk into favorable

notice.

The use of asbestos in connection with India rubber

is now practiced in various directions. Asbestos and

India rubber woven sheeting, for instance, con

sists of asbestos woven cloth, coated on both sides

with India rubber and then vulcanized. It is used as

a substitute for the asbestos millboard for packing for

steam joints and in other situations where it is desired

to resist both heat and moisture, while affording a

high degree of elasticity. Asbestos and India rubber

woven washers are also made, and asbestos and India

rubber woven tape, for making steam and water joints.

Asbestos rolled cloth packing is made both with and

without India rubber core. Asbestos block packing

consists of an India rubber back, upon which there are

built up edgewise a number of layers of asbestos cloth.

Sufficient elasticity is thus imparted by the rubber

back, while great durability and protection to the

rubber is insured by the use of asbestos.–I. R. World.

--

~---

Refining Camphor in Japan.

A very important change has recently taken place in

the methods of preparing camphor for market. The

principal source of supply is in southern Japan, and

for many years it has been exported from there in the

crude state only. Recently, and since the great ad

vance in the price of the drug, caused by its consump

tion in the making of celluloid, plants for the refining

of camphor have been set up in Japan. In April last

complete machinery, including stills, engines and boil

ers, were manufactured at Pittsburg, Pa., for Messrs.

Gribble & Nash, of New York, and sent to Hiogo, Ja

pan. The complete machinery weighed about fifty

five tons, and cost $75,000. Dr. A. G. Boyer, who had

previously given much time and thought to devising im

proved methods of procuring the crude gum and refin

ing it, went to Japan as the chemist in charge of the

enterprise. Previous to setting up this plant near

Hiogo, all camphor left Japan in a crude state, and

was refined either in,Europe or this country. This

caused a great deal of waste from evaporation, and has

prompted capitalists to do the refining where the drug

is produced, and thus avoid the waste and loss which

has heretofore attended its transportation. About the

same time that this plant was sent to Japan, another

one, purchased by native capital, was started. This

shows how quickly the natives of Japan adopt im

proved methods of trade and manufacture, rather than

be outdone by their foreign competitors.

The American refinery is composed of machinery

made under the patents of W. F. Simes, of Philadel

phia, and will be able to produce from fifty to seven

ty-five thousand pounds of refined camphor a month.

The products are of two kinds. One is sublimed,

and called flowers of camphor, which slightly resem

bles desiccated cocoanut, except that it is of a gummy

nature. The other kind is pressed into cakes of vary

ing shapes and sizes, but generally about the size of a

cake of toilet soap. The flowers of camphor is pre

pared especially for use in the manufacture of celluloid.

Since the American refinery has got into successful

operation, a company has been formed with a capital

of $100,000 to prosecute the business.

Just what effect the new method of refining cam

phor will have upon the price of the article seems to

be a matter of considerable uncertainty, the market

value having fluctuated greatly at times, owing in part

to the manipulation of speculators and also to reports

of its use in making smokeless powder and for other

purposes. It is now said that camphor has proved un

satisfactory in smokeless powder, because it evaporates

after the powder is placed in the cartridge.

The methods of procuring the crude camphor in

Japan are of a very primitive character, though suffi

cient quantities are always forthcoming to meet the

demands of trade.

As was shown in the SCIENTIFIC AMERICAN of June

6 last, camphor trees are being domesticated in this

country, a large number of specimens having been dis

tributed by the United States Department of Agricul

ture. A gentleman who has spent a number of years

in Japan, and is familiar with the procuring of cam

phor gum from the trees there, said recently that he

saw no reason why camphor should not, in time, be

produced here in paying quantities.
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AN IMPROVED RAIL SUPPORT.

The device shown in the accompanying illustration

is designed to facilitate raising or lowering the rail to

keep the track in proper alignment without disturbing

the roadbed or ties. It has been patented by Mr.

Charles M. Dyer, of Cloverdale, Ind. The tie is made

of two plates, connected with each other by a trans

verse bar, as shown in the sectional view, and on top

|

.

DYER'S RAIL SUPPORT.

of each of the plates is a casing in which is mounted

to turn a nut engaging a vertical screw rod having on

its upper end a clamp engaging and supporting the

base of the rail. The upper end of the nut is adapted

to be turned by a wrench or other tool to raise and

lower the screw rod, thereby raising and lowering the

rail, the foundation preferably being such that the

screw rod will only need to be used to adjust small in

equalities as may be necessary to keep the line in true

and perfect alignment. The under side of the nut rests

on a washer in the bottom of the casing, its lower end

being formed with a flange to prevent its displace

Inent in the casing and to distribute the pressure over

a large area.

•-e

A GAUGE FOR USE IN ASSEMBLING THE PARTS OF

AN ENGINE.

The improvement illustrated herewith, which has

been patented by Messrs. George J. Hunt and Thomas

F. McKechnie, is designed to obviate the necessity of

the tedious work of calipering, as now practiced in

asseinbling the parts of an engine. Adjustable heads

having central openings, and adapted to be secured in

the ends of the bore of the cylinder, are shown in plan

and sectional views in Figs. 1 and 2, the cord holder to

be used in connection therewith being shown in Fig.

3. In the casing of each head slide racks with rods

extending in opposite directions through the ends of

the casing, arms at the outer ends of the rods having

each a lug adapted to abut against the end of the

cylinder. The racks are in mesh with a pinion hav

ing a hollow hub, on one outer end of which is a nut

to lock the hub and pinion in place after adjustment

of the feet, while on the extreme outer end of the hub

is a knob to turn the pinion to move the racks inward

HUNT AND McKECHNIE'S GAUGE FOR ALIGNING ENGINES.

or outward, there being in the end of the hub a bush

ing with an opening to be used for sighting, or through

which may be passed a cord. The cord holder has a

hollow part in which slides a rod having on one side

rack teeth, meshing with a pinion which may be

turned by a hand wheel to move the rod up or down,

there being a set screw to hold the rod in adjusted

position. On the upper end of the rod is a frame

|- ||||

with guideways in which slides a laterally adjustable

plate, on top of which are standards carrying a spool,

to which is attached the cord to be passed through the

openings of the bushings in the heads, there being on

one of the faces of the spool a ratchet wheel engaged

by a pawl, whereby the spool may be locked in place

when the cord has been drawn tight. By this quickly

obtained vertical and lateral adjustment the cord can

be brought to the exact axial line of the cylinder, and

the other parts of the engine can be readily laid out

or set on a frame to be in proper alignment there

with, the slides for the crosshead, the bearings for the

Imain shaft, etc., being at once located in the proper

place.

Further information relative to this invention may

be obtained by addressing Mr. George J. Hunt, Sap

perton Post Office, New Westininster, British Colum

bia, Canada.

A SOUVENIR OR MEDAL CALENDAR.

The illustration represents a simple device, to be

made as a souvenir or pocket piece, slightly larger than

a silver dollar, and which will indicate the days of the

month, week, and year, as well as the doininical days,

needing to be set but once in ordinary years and twice

in leap years. It has been patented by Mr. William

W. Kitchen, of Rockford, Ill. In the top side of the

piece is a recess to receive a revoluble center portion as

shown in the sectional view, the initial letters of the

days of the week appearing on this portion. The disk

is divided into seven radial spaces adapted to register

with the letters on the center piece, the spaces being

inscribed with the names of the several months, the

names of two months appearing in some of the

spaces, and the dominical letters being also arranged

in the disk spaces to indicate the Sundays in the year.

The center piece is

rotated so that the

day of the week

thereon upon which

the year comes in

will be in line with

the space in which

January appears,

the letters appear

ing opposite the

other months then

indicating the first

day of each month.

By this means any

day may be quickly

found, and it is only

necessary to set the

center piece back

one space to set the

calendar for the en

suing year, except

in the case of a leap year, when it is necessary to

reset the center piece on the 29th of February or 1st

of March. On the outer portion of the disk is a space

on which may appear directions for use, or any suita

ble motto or inscription.

KITCHEN'S PERPETUAL

CALENDAR.

-à

Trade Marks—Form of Packages.

The Supreme Court of Pennsylvania recently ren

dered a decision in regard to trade Inarks which will

interest our readers. The case was that of E. W. Hoyt

& Co., Lowell, Mass., vs. F. Hoyt & Co., Philadelphia,

both manufacturers of cologne. As shown by the tes

timony, E. W. Hoyt & Co. put on

the market in 1871 what they called

“Hoyt's German Cologne,” the

same being put up in 25 cent and

$1.00 bottles. They subsequently

brought suit against F. Hoyt & Co.,

of Philadelphia, who had been in

the cologne business since 1868,

praying for an injunction to restrain

the latter from using the name

“Hoyt's " on cologne. Evidence

was offered by F. Hoyt & Co. to

show that they were established in

the cologne business in 1868 (that

is to say, previous to E. W. Hoyt &

Co.), that they originated the 25

cent and $1 bottles in 1869, and

used the word “Hoyt's" on their

labels in that year. The Supreme

Court, reversing the decisions of the

lower courts, held that E.W. Hoyt &

Co. had no claim to the use of any

particular kind of bottles, that they

had appropriated Dr. Jayne's cap

label (originated by him in 1863) and

that the size, shape, or mode of con

struction of a box, barrel, bottle, or package into

which goods may be put is not a trade mark, and if a

manufacturer has a right to use a certain label, he

may use it on any kind of bottle that is not patented,

and he will not be restrained from combining his own

label with a particular shape or style of bottle for the

mere reason that the latter has been previously adopt

ed by some other producer of similar goods.

AN IMPROVED PIANO TUNING PIN.

We herewith illustrate a new style of piano tuning

pin, which is designed to do away with the general

and well known trouble of having pianos get out of

tune. The invention consists principally of a metallic

bell crank lever, to one end of which the string is

fastened, while to the other end of the lever is applied

an ordinary machine screw, by means of which the

FASCHER'S PIANO TUNING PIN.

string is tuned with an ordinary screw driver, with

the utmost ease and exactness, the fulcrum of the

lever being formed by a pin or other suitable projec

tion inserted into or cast integral with the main iron

fraine. The tuning pins being thus fastened directly

to the main frame of the piano, the wrest plank, or

pin block, is entirely dispensed with, and after the

strings have once become thoroughly set in all their

bearings, they will remain in tune and in pitch for an

almost indefinite length of time without further tun

ing. This invention has been put to a practical test

by the inventor himself, he having constructed a piano

for this purpose, and it has stood this test thus far for

over two years. Its simplicity, the ease and exactness

with which a string may be tuned thereby, and its

staying-in-tune qualities, are advantages claimed for it

over the old style tuning pins. Besides this, the dis

pensing with the wrest plank, which heretofore was

one of the principal parts of a piano, will considerably

simplify piano construction.

For further particulars relating to this improve

ment address the inventor and patentee, Mr. Hermann

Fascher, St. George, Utah.

----------

The American Chemical Society.

The fourth general meeting of the above society is to

be held in this city on the 29th and 30th of the present

month. Committees of finance, entertainment, etc.,

have now been appointed, and the local ineinbers are

actively engaged in doing everything possible to make

the meeting a success. The society, formerly almost

lituited to this vicinity, has now been nationalized, and

local branches are already established in a number of

cities. The impending general meeting, it is anticipat

ed, will bring together many of the leading chemists of

the country, and will undoubtedly do much to increase

the standing of the national organization. In addition

to the social features, important papers on chemical

subjects are expected, and there is little doubt that

the occasion will be even more memorable than the

last Newport and Washington meetings. Dr. Durand

Woodman, 80 Beaver Street, New York, Imay be ad

dressed with reference to the meeting.

<>-e

SCHMIDT’S IMPROVED WINDOW FRAME.

This patented improvement was illustrated and de

scribed in the SCIENTIFIC AMERICAN of

November 10, but an incorrectly worded

sentence rendered the description some

what erroneous, although the illustration

plainly represented the efficiency and

simplicity of the device. The parting

rail in the slideways, as shown in the ac

companying picture, is placed in a slight

ly diagonal position, so that when the

sashes are closed they will be firmly

wedged in position to exclude air and

prevent rattling, while in the upper por

tion of the slideway of the lower sash

and the lower portion of the slideway of

the upper sash a spring is placed in a re

cess in the parting rail, by means of

which, when either sash is pushed to the

wider portion of its slideway, it will be

held at any position in which it may be

left. The obvious convenience and the

extreme simplicity of the device will be

readily apparent. The improvement has

been patented by Mr. August Schmidt,

of No. 1768 Amsterdain Avenue, New

York City.

---

Intense Cold.

By the subjection of common air to a pressure of

1,125 pounds to the square inch, or 75 atmospheres,

with a condenser kept at –135°C., the air is reduced

to liquid form; and the liquid, when allowed to evapo

rate, produces a temperature of –200°C. This is within

73° of absolute zero, which is -273°C.
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IMPROVED RAPID FIRING GUNS,

Modern artillery, which has already been so greatly

improved in regard to power and range, has just taken

another step, that is in rapid firing. With old guns

that were charged through the mouth, five or six

minutes were required for sponging out the piece after

each shot, charging, placing in position and taking

aim. Breech loading simplified these operations by

reducing the time required for them to about one

minute. One shot a minute | Only ten years ago this

was marvelous; to-day a cannon is fired ten, twelve,

and even fifteen times per minute, and each shot

throws a projectile weighing from 40 to 80 lb. (accord

ing to the caliber) a distance of nearly seven miles.

Each one of these projectiles is capable of piercing a

wrought iron plate 20 inches thick.

How has the cannon been thus changed into a verit

able mitrailleuse? It has been done by utilizing the

force of recoil. Heretofore, the effect of this force was

to throw the gun and its carriage violently backward,

making it necessary to replace them afterward. As

they are arranged to-day, said force serves to replace

the gun, after each shot, in its initial position.

The accompanying figures, which represent the

carriage and the rear part of a marine gun, will aid us

in giving an idea of the mechanism employed.

*
"&""I

-
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The carriage, which is entirely of steel, is not now

mounted on rollers or rails. It is firmly bolted to the

bridge of the vessel. Only the cannon recoils. It can

move back and forth over a distance of about 15 inches,

in a frame comprising two supports, L, forming slide

ways. This frame rests on the carriage by means of

two pivots, on which it oscillates for taking higher or

lower aim. We know of no better way of making this

comprehensible than by comparing it with a telescope.

of which the cannon proper is the interior tube, the

supports, L, take the place of the exterior sheath,

while an intermediate tube is represented by a sleeve,

M, which covers the rear part of the firing tube and

I

||

| | /

%

Fig. 3.-0PENING OF THE BREECH.

IMPROVED RAPID FIRING GUNS.
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which slides between the supports, L. This sleeve re

coils with the gun, of which it forms a part, as shown

in the two accolupanying figures, and in this backward

movement it draws with it a systein of rods placed on

the gun and acting on powerful springs. These

springs, which are colupressed by the recoil, push the

gun forward again when they expand. But if this

movement was left to thein alone, it would be too

violent and sudden. To regulate this they have been

connected with the piston of a pump

filled with glycerine. They have to force

the liquid from one side of the piston to

the other through little holes pierced in

it, and the diameters of these openings

can be regulated as desired. Thanks to

this hydraulic brake, the rude force of

recoil is transforined into a gentle and

precise return movement.

The drawing of the entire gun gives an

idea of the length of the new cannons,

which is not less than 40 or 45 times the

caliber, so that a gun which has an

interior diameter of 5 inches will be, for

example, about 20 feet long. It will also

be seen that the mechanism of fermeture

is much simplified, all being accomplished

by one movement of the hand. Attempts

have been made to produce this move

ment automatically by the recoil, and

with a certain success, but at the cost of

great complication, on account of which

it has been given up.

The new guns receive cartridges with a

copper shell containing the priming and

the powder, and arranged on the projec

tile. Except for the dimensions and the

weight, they are exactly like the cart

ridges for the guns carried by the soldiers.

The cartridge shells are extracted auto

matically by the movement of the breech

mechanism. The manipulation of the

gun is so simple that only five men are

required to operate it.

France, England and Germany are now

constructing rapid firing guns, but France

seems to possess the most perfect system, for the Rus

sian Admiralty has just adopted it, after long trials in

the works of Krupp and Armstrong.—L'Illustration.

Roast and Baked Meats.

The very general adoption of the close range or

“kitchener” in place of the open grate has necessarily

caused an abandonment of the method of roasting our

meat before the open fire, and the substitution of the

process of baking in a close chainber or oven. No

doubt the latter method is the most convenient and

the most economical, but it Inay be questioned whether

it is the most wholesoine. In baking, the meat is, as

it were, cooked in its own juices; the vapors exhaled

from the warm meat are confined in the close oven and

do not escape into the atmosphere, adding, no doubt,

to the flavor and also to the richness of the food. At

the same time, the joint surrounded by this dense

vapor does not yield its juices so freely as when roasted

in an open atmosphere, as can be seen by comparing

the yield of dripping obtained in the dish in which a

leg of Inutton has been baked with the amount which

a similar joint gives to the dripping pan when roasted.

That a very large quantity of the"more oily portion of

the fatty matters, especially of the fat distributed

between the muscular fibers, does not leave the meat

when baked can be shown by examining a slice of

baked meat and comparing it with a similar slice of

roast meat, when it will be seen that in the former

minute oily globules are abundantly distributed almong

the fibers, while in meat that has been well and tho

roughly roasted they are comparatively unnoticeable.

Moreover, the gravy from baked meat when cut always

yields more grease than does that from roast meat,

though, as above stated, the yield to the dripping

pan is less with the former than the latter. It is this

retention of the volatile aroma and unctuous juices

that renders baked meat so popular, and no doubt

with persons of strong stomachs it is not harmful; but

when digestion is feeble, we are convinced it is highly

injurious, and that its continued use not only aggra

vates but also induces indigestion, and that in many

instances very considerable benefit has resulted from

the advice of the medical Inan to the patient to order

his meat to be roasted instead of baked. Our know

ledge at present regarding the respective digestibility

of different fats is very imperfect; still, the general

and popular opinion is that the more oily fats are less

digestible and Inore “bilious” than the solid, and it is

these fluid fats which form the grease of cooked Lueats.

Much the same may be said regarding the mode of

cooking bacon. Thus in the north of England thick

slices of bacon are placed in shallow tins and cooked

in the oven, while rashers are usually fried in a pan

over the fire. In both cases, however, the bacon is

cooked in its own “dip,” or most oily portion of its

fatty matter. It has long been pointed out that bacon

cooked by either of the above methods is a “bilious.”

|

article of diet, whereas when bacon is toasted it is not

apt to disagree even with decidedly “bilious” people,

the reason being that the oily portion of the fat or

“dip” is renuoved, and only the Inore solid fat left.

We have no wish to raise a panic with regard to the

useful and economical “kitchener,” but would inerely

suggest that baking Inay in solne instances be the

unsuspected cause of indigestion, in which case a

return to the use of the roasting jack and the open fire

''': - we

Fig. 4.—THE GUN AFTER RECOIL.

Fig. 5.—THE GUN REPLACED FOR OPERATION.

IMPROVED RAPID FIRING GUNS.

would, we think, prove to be a step in the right direc

tion.—The Lancet, London.

---
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A CONVENIENT MEMORANDUM BOOK.

The illustration represents a handy form of Inem

orandum book designed to be conveniently carried in

the pocket, and adapted to make triplicate copies of a

transaction by simply writing the record in the book

in the ordinary way. It has been patented by Mr.

Salnuel J. Silberman, of No. 79 Canal Street, New

York City. Fig. 1 shows the hook fully opened, the

various leaves tipped back, Fig. 2 representing it in

position for use, and Fig. 3 showing the arrangement

of the leaves. One of the covers is connected by a

strip with a flap to which is attached a frame carrying

a carbon sheet, and the permanent leaves of the book

are connected at their outer edges to detachable leaves,

the connection being by a perforated line, so that the

detachable leaves may be easily torn out. A strip of

tissue paper is wound spirally through the entire book,

as best shown in Fig. 3, the strip being perforated at

the ends of the leaves, so that a leaf of this paper may

be torn off for each of the other leaves used. In use

the carbon sheet is folded inward upon the permanent

SakWWW

SILBERMAN'S MEMORANDUM COPY. BOOK.

sheet, and one of each of the detachable leaves folded

upon it, when the memorandum made will appear

upon one of the permanent leaves of the book, and on

two leaves to be detached, for the use of the customer,

and the cashier of the house, when the book is used

by salesmen in stores, or for such other purpose as

may be desired. When the book is closed, the carbon

frame is always in position for use, and serves as a

book Inark.

The New York Fire Department.

The opportunity to inspect the New York fire system

was afforded recently to the members of the New York

Electrical Society, who visited the Fire Alarin Tele

graph Headquarters, 157 East Sixty-seventh Street.

Superintendent Smith led the way to the fire alarm

telegraph rooin. Here he explained and illustrated

the way in which alarms are given. When an alarin

has to be sent, the box stationed at the nearest street

corner is opened and the hook inside is

pulled down and let go. This winds up

the “automatic,” which immediately

starts into motion, and a series of signal

repeating devices come into play. Its

- object is to insure the communication

absolutely in case of any failure of the

first signal. The certainty and prolupt

ness of transmission of alarms is secured

beyond all chance of failure. When once

the signal is sent, the wonderful perfec

tion of the working of the systein be.

coines apparent. The same impulse that

conveys the alarin rings a bell in the

bunk room of the firemen and releases

the trips which hold the horses in their

places in the stalls on the ground floor.

The horses are so splendidly trained that

they trot smartly to the pole of the en

! gine the instant they are released, and

are poled up in a second or two. So that

in point of fact the firemen are ready to

dash out of the station before the alarm

has been completed.

The duties of the fireman are so exact

ing that he must be sound, wind and

limb, and on the thoroughness of the

work in the gymnasium much of the

efficiency of the service depends. From

here descent was made to the ground

floor, where the evolutions of the horses

and preparations for starting on the re

ceipt of an alarm were witnessed.

Supt. Smith asked the company to ad

journ to the call box at the corner of

Sixty-eighth Street and Park Avenue,

nearly a quarter of a mile distant from the station.

Here an alarm was given. In less than a minute the

lights of the engine were seen rapidly approaching,

and within a minute and a half the hose was playing

on Park Avenue, and the life-saving corps were raising

the revolving, Inovable extension ladder, which is used

to rescue the inmates of a burning building.

The Value of Isochromatic Plates.

Mr. G. Crainer, the well known plate maker of

America, puts the isochromatic question very clearly,

thus:

“Let us imagine a landscape before us ; above, the

blue sky with white clouds; on the horizon, the distant

hills; in the foreground, foliage in the beautiful shades

of autumn. The ordinary plate would take the sky

' white, being just as sensitive to the light blue as to

white rays; and, therefore, will show no clouds unless

they are of a darker shade. The distant hills would

only be faintly visible, and the foliage be lacking in

detail. The orthochromatic plates would give us a

soft, gray sky, not white, but with beautiful white

clouds; the distant hills just as distinct as you see

them in reality, and the foliage, with all the various

gradations, from the finest high light to the deepest

shadow, every leaf being clearly detailed, and every

blade of grass standing out from the rest. In all it

gives us just what we see with our own eyes, except

the colors. For portraits, we will consider we have to

photograph a pretty, rosy-cheeked girl from the coun

try-rosy-cheeked, but a little freckled, with a blue

dress and yellow trimmings, and with auburn hair.

The ordinary plate will give her a fair face, but what

a job to retouch all the freckles ! The blue dress will

appear like a light one, the yellow trimmings will be

too dark. Her hair will show a great lack of detail,

and appear the same as black hair; while the other

plate will give, if anything, a bolder, rounder image.

Freckles will not be visible to a greater extent than

you can see them with your eyes, and, in the portrait,

are generally smaller than the original, as they are

almost entirely invisible. The hair will be of a medium

shade, and as full of detail as that of a brunette. The

dress will be of a proper tone, the yellow triuinings in

harmony with the rest.”

Dome with our Molasses?What Shall be

The undivided attention that is now required of

every sugar planter to enable him to successfully har

vest the present cane crop is diverting attention from

the question involved in the caption of this article. It

will come up again at the end of the season with as

great a force as ever, and it would seem well even now

that it should have consideration and that every effort

should be made to open up some new market for this

large fraction of our sugar crop. There is now a prac

tical loss of the entire value of the molasses to all va

cuum pan houses.-La. Plauter.
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THE MONTEREY.

The new double-turreted, twin-screw, armored coast

defense vessel illustrated on our first page waslaunched

in May last, at the Union Iron Works, San Francisco,

and is now fast nearing completion. She is designed

to afford a floating defense of the highest character for

the magnificent harbor of San Francisco, while also

available for similar service anywhere on the coast,

and would probably have been named after the prin

cipal city, had not this maine been already given to a

new cruiser. As it is, she takes the name of the coast

town which was the capital of Upper California when

the territory was taken possession of by the United

States, more than forty years ago.

The bids for the construction of this vessel were

opened April 3, 1889, the Cramps, the Quintard Iron

Works, and the San Francisco Union Iron Works be

ing competitors, the contract being awarded the latter

firm on their bid of $1,628,950, with the provision that

$100 will be paid for every unit of horse power over the

stipulated amount, and $100 deducted for every unit

Iess than this.

The Monterey is of the low freeboard type, present

ing but little surface to receive the fire of an enemy's

guns, and has a curved steel deck to give her further

protection. She is constructed entirely of steel, and

has a double bottom throughout, with 110 watertight

compartments in her hull that can readily be filled

with water, submerging the vessel until only about one

foot of her sides shows above water. Her displacement

in ordinary condition is 4,000 tons, but in fighting trim

it will be 4,486 tons. Her general dimensions are :

Length over all, 261 feet; on load water line, 256 feet;

extreme breadth, 59 feet; mean draught, 14 feet 6

inches. She will have an armor belt which is thirteen

inches thick amidships, diminishing at the bow and

stern, the maximum thickness extending over the

steam machinery and the ammunition.

The engines of the vessel are designed to give 5,400

indicated horse power, with forced draught, with

which it is expected she will show a maximum speed

of fifteen or sixteen knots, and be able to carry suffi.

cient coal to travel over 600 miles at this speed, her

coal endurance at the rate of nine knots per hour being

designed to allow her to cover a distance of about

2,700 miles. She has no sail power, her single mili

tary Inast being solely for observation and signal

ing, and to carry machine guns and a search light.

The propelling engines are triple expansion, the cylin

ders being 27, 41, and 64 inches diameter, respectively,

and the stroke 30 inches, there being two of these en

gines, designed to work the twin screws at a speed of

150 revolutions per Ininute on a steam pressure of 160

pounds per square inch. There are two main steel

boilers, 11 feet 2 inches diameter and 10 feet 7 inches

long, each, and four smaller tubular boilers. The fire

room is under pressure to give the forced draught

when that is required, and the ventilation throughout

is effected by a large blower, doing away with all fun

nels. The hatches are closed by hydraulic cylinders.

The electric light plant consists of three units, each

unit embracing an engine, dynamo, and combination

bed plate, and several search lights.

The armament of the vessel is to be as follows: Two

12-inch breech-loading rifled guns, with 13-inch steel

armor protection and steel shields eight inches thick,

each firing a projectile weighing 850 pounds, with a

powder charge of 425 pounds; two 10-inch breech

loading rifles mounted en barbette, with 11%-inch

steel armor protection and steel shields 7% inches

thick, each firing a projectile weighing 500 pounds,

with a powder charge of 250 pounds. There are also

to be six 6-pounder rapid-firing rifles, four 37-millimeter

Hotchkiss revolving cannon, and two 1-pound rapid

firing rifles.

The Union Iron Works, where the Monterey is being

completed, has for a long time occupied a leading

position in the manufacture of mining machinery, and

was in 1885 Inoved to South San Francisco, where, on

a tract of fifteen acres, a great plant has been estab

lished, as is attested by their highly successful work

in building government war vessels. The dimensions

of their great stone dry dock are as follows: Length

of excavation in solid rock, 450 feet; depth, 120 feet;

width of entrance, 30 feet; width of top, 120 feet; ca

pacity of pumps per hour, 325,368 cubic feet. Its cost

was $675,000. Henry T. Scott is president and

treasurer of the corporation, and Irving M. Scott is

vice-president and general manager.

-----

Soldering Aluminum.

The inventors claim that surfaces of aluminuu, unay

be successfully soldered to each other, and to other

metallic surfaces, by using silver chloride as a flux in

conjunction with ordinary solder.

The pieces of metal, one or both of which are alum

inuin. are placed in the relative position required in

the Joint, finely powdered fused silver chloride spread

along the line of junction, and solder melted on with a

blowpipe or other device. The joints are thus easily

and rapidly obtained, and become hard and perfectly

sound on setting, and neither crack, flake, nor check.

—F. J. Page and H. A. Anderson, Waterbury, Conn.

(Sorrespondence.

Missouri Marble and Onyx.

To the Editor of the Scientific American :

As a country editor, I have for many years read

your paper and taken a deep interest in the scientific

information contained in each number.

This county of Missouri is, as you will see by ex

amining a map, situated right in the Ozark Mountains.

I have observed of late, in the current literature of

the day, a good deal said about marble and onyx rocks,

and Inuch cominent upon their economic value. My

object in writing is to ascertain whether there is at this

tiune a market for these rocks. I am tolerably well

posted in the geology and rockology of this region,

and have made a specialty of examining and exploring

caves, which are very numerous here, and I find that

there are extensive and almost exhaustless deposits of

both marble and onyx here. The onyx is of several

kinds and colors, and looks to Ine as if it was of good

quality for working into ornamental work of any kind.

Solne of it is in caves and some shows outcroppings on

the mountain sides; some is white as snow, some

water-colored, and some red, and contains different

colors in strata like agate. The best marble is conn

monly red or brown, some is gray and dove-colored. I

would like to correspond with any one commercially

interested. TRUMAN S. PowRLL,

November 23, 1891. Editor Oracle, Galena, Mo.

-->-4------

Flow of Water in Subterranean Channels.

To the Editor of the Scientific American :

There have been in this immediate vicinity, driven or

bored, about a dozen artesian wells. They are on the

flats bordering the river (Rappahannock), and as the

water rises only 8 or 10 feet above the level of the river

some of them will scarcely coine above the level of the

ground ; hence the water will usually come no higher

than the discharge pipe. Now the Luooted question is,

What causes the water in these pipes to ebb and flow

with the tides? It is not observable in wells that have

their discharge pipes 5 or 6 feet below the highest wa

ter point, but very perceptible in those that are cut

within a foot of their usual gauge. The average ebb

and flow of the tide is about 20 inches. The extremes

are over 4 feet. My theory is that it is not a gas but a

water pressure that lifts or forces the water, that the

water within the earth ebbs and flows with that on its

surface, being affected by the same physical laws; but

the most peculiar part is that when we have the ex

tremes in the tides which are caused by the winds alone,

we also have a corresponding extreme in the well.

This may be caused by mass attraction—the greater

the mass of water on the surface, the greater the attrac

tion. But the puzzle is, from where does the water

pressure come 2 If from some distant elevated position,

the main body could not be affected by the mass at

traction, for it is far away, but only the little stream in

the well. -

The water comes from a depth of about 240 feet, and

seems to be between strata of rock. Can it be that

this water has some connection with the water from

the elevated ridge, which is about two miles distant

and about 50 feet high ' If so, there ought not to be

much variation of pressure. Please give any informa

tion on the above that you can in your columns.

P. YATES BARBER.

Sharp's Wharf, Richmond Co., Va., Nov. 17, 1891.

[The subterranean water, like surface water, always

flows toward a lower level, which is found along

streams, bays, and the ocean. The pressure is nearly

constant, except in rainy seasons, when the whole sub

stratum rises and contributes its rise to the wells.

Along the margins of these water plateaus that are

near tide water the tides affect the level of the water in

the wells by blocking the freedom of flow, just as a

dain backs the water in a sluggish stream. The under

ground water in your district flows from the high land

toward the river at an angle equal to the general rise

in the land, being held back by the friction of the

sandy strata through which it passes. This controls

the angle of descent. -EDITOR.]
-

*

Science of Making and Tempering Steel.

To the Editor of the Scientific American :

Some of the very best cast steel Inade is often con

demned by ignorant, and careless workmen in both

forging and tempering. Take, for example, a mill pick

for picking burr millstones, and I have seen black

smiths, when forging, upset the edges that are to be

tempered for cutting these very hard stones, either be

ing ignorant of the structure of forged cast steel or not

considering the injury that they were inflicting upon

that metal.

When cast steel is melted and cast into ingots, all of

the particles are of globular formation (round), and

there are open spaces between all these diminutive

globes. In forging, these globes are elongated and

welded more closely together and pointed at the ends

proportionate to the amount of forging or elongating

which they receive. If you examine the cutting edge

of a razor with a powerful magnifying glass, you dis

cover that the edge is toothed like a fine saw. If in

forging that razor the forger hammers the edge, then

grinds and finishes it as it is left from the forge, he

will find a most irregular toothed razor edge, one tooth

flat or blunt and another peaked and sharp, the

pointed edge of the very sharp one liable to break off

or cruiu ble as he saws off his beard, for that is what

the barber does when he shaves you. He saws your

beard off. In upsetting the mill pick you blunt up

these sharp points and crowd one against another, so

that when you harden the point it is very likely to

start an invisible crack at the cutting edge which en

larges at each jar from a blow on the stone, and a cor

ner flies off. -

And still another ridiculous idea is that it must be

haminered off until quite cold, so as to refine the steel.

I have found that the very best results come froln

heating carefully to a good chery red, forge the tool

out while quite red, and cut the end off, and never up

set a mill pick or chisel or any cutting tool intended for

hard service. In hardening a mill pick or cold chisel,

never plunge it into the hardening bath suddenly to a

given point, because the shrinkage will be at a fine giv

en point, while the part above is a trifle larger, and a

crack is liable to start at this very point. Run the edge

or point to be hardened into the bath rather slowly

and above where the temper of the tool is needed and

raise it out in the same manner. Wood coal is prefer

able for heating such tools, because it throws off carbon

and contains no sulphur or other base substances in

jurious to steel. In forging wide cutting tools, haun

Iner the cutting edge last, so as to expand that part a

little the most, as this will prevent it cracking at the

edge when hardened.

In Inaking chopping axes for hard frozen timber, after

they were forged in the regular way under a trip ham

mer, I always had them carefully hand-forged at the

cutting edges and never allowed the smith to upset the

cutting edge. J. E. EMERSON.

Feeding the Sick.

To the Editor of the Scientific American :

It is a fact beyond all question that there is a pro

gressive loss in weight in all cases of acute sickness

until a normal appetite is regained or death occurs.

Not all the resources of medical science have thus far

served, perhaps, in the least, to avert this loss.

If foods cannot be so “handled ” by the sick as to

prevent this waste, is it not barely possible that they

are not digested and assimilated ? Is not this infer

ence still stronger in the light of the numerous cases

on record (and in the experience of every physician)

where life has been sustained for very long periods

without any ability to take food, perfect recoveries ul

timately occurring ?

Either nature has been guilty of an enormous blun

der in causing such intense aversion to all ordinary

foods, when the need to “support the strength” seems

so pressing, or enforced feeding is a blunder.

Except in the use of milk, it is not possible to ad

ininister any food in quantities to meet the seeming

need. But is milk a fit food for any case of severe

sickness or in any case where the appetite is lost ? It

is safe to assert that not a hundred families in America

would or could object to its use in any case when pre

scribed by a physician. It is, perhaps, as safe to assert

that not a hundred intelligent families would not object

to feeding their sick the equivalent of the milk ration

in tough curds, swallowed whole. Milk is reduced to

the form of tough curds at one stage of digestion;

hence it would seem that it should always be admin

istered, if at all, in this form to the sick in order to be

duly inasticated; fine particles certainly being more

easily digestible than large masses. But who would

feed curds to the sick, even if milk is the highest type

of food, and particularly if they have been soaked in

brandy or whisky ? There is nothing in curds or even

in Inilk that appeals to the sense of taste in a well

marked case of hunger. No one, not even the strong

est, could enter upon a course of diet of milk or milk

and whisky or brandy without an immediate impair

Inent of strength, because of its difficulty of digestion.

Is a stomach enfeebled by a general disease any better

able to so digest as to maintain strength ?

The writer has not given milk in any case of acute

sickness for many years. This withheld, there is little

danger of other foods being enforced to an undue tax

ing of the stomach; the uniforin aversion to all solids

being the safeguard. He has found it entirely safe,

even in fevers, to await the normal appetite before

feeding; the reliance for maintaining the strength be

ing on the tissues, aided by such drinks as nature calls

for with no obscure language. And a striking thing

has been observed in cases so treated, and that is, an

increase of strength as the acute symptoms subside,

and while still on tissue support. Whatever of seen

ing absurdity there Inay be in this statement, the fact

is clearly within easy reach of demonstration by any

who have care of the sick.

A rigid adherence to this method has not been at

tended by such fatality as to excite public attention.

E. H. DEWEY, M.D.

Meadville, Pa., Noveluber 27, 1891.
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OUR NEW 12–INCH MORTARS,

The coast defense system planned for the protection

of our large cities is being gradually worked out,

although but little has yet been completed in this dis

tinctive line as compared with what has been effected

in building up our new navy. Several of the new

monitors, as the turreted vessels with low freeboards

are styled, are, it is true, approaching completion,

and all of these are primarily designed for purposes

of harbor defense, but in connection therewith it is

the intention to defend the principal cities by a great

number of mortars, located in groups at the most ad

vantageous sites commanding harbor approaches.

The plan is to establish such batteries below the

surface of the ground, at places separated by con

siderable distances, each group to contain sixteen

mortars, arranged in four pits, four mortars in each

pit, and all of them adapted to rain down explo

sive shells upon the decks of an approaching hostile

fleet, the range of the vessels having previously been

accurately determined by a concealed observer, and

communicated electrically to the Inortar pits.

One of these new mortars, of which a number

are now ready, forms the subject of the accompany

ing illustration, the mortar being employed at the

Sandy Hook proving grounds, just below the en

trance of New York Harbor, in testing various kinds

of powder. Tons of new powders and explosives come

to the Hook for tests through the year, being stored

there in four magazines which have been constructed

in a great un

finished gran

The armature connected with the first screen consists

of a suspended iron rod about three feet long, which

falls as the screen is broken, and the armature con

nected with the second screen is arranged to operate,

when released, as a knife, striking the falling rod and

making a mark thereon. The distance through which

the rod drops while the shot is passing from one screen

to the other is indicated by the distance of the cut

from the end of the rod, and from this the interval of

time is computed, several chronographs being used to

test the same shot when great accuracy is desired.

These unortars are rifled breech-loaders, with cast

iron body and steel hooped, weighing 1434 tons each.

They are more like short guns than the old fashioned

mortars, and are of the French type with breech-load

ing mechanism of the interrupted screw De Bange

style. They are 129 inches long and 31% inches in

diameter, tapering down to 22% inches at the chase,

or forward conical part, while the diameter over the

hoops is 41% inches. The iron is charcoal pig, the

castings being made vertically, breech downward,

and cooled by the circulation of water through the

core. The first contracts for these mortars were made

with the Builders Iron Foundry, of Providence, R.I.,

for the mortar bodies, and for the finishing and as

sembling, the Midvale Steel Company furnishing the

steel hoops and forgings. The face plate at the rear is

a banjo-shaped piece dovetailed to the breech block,

and turns it in and out of mesh with the interrupted

thread by means of a crank and gear running in a cir

Large Panes of Glass.

The largest plate of glass in this city and in the State

is in the Eleventh Street window of Robert J. TholuP

son, at the southwest corner of Eleventh and Chestnut

Streets. The size of the plate is 8 feet 4 inches by 16

feet 8 inches, and it was manufactured at Kokoino,

Ind. The firm which had the contract for furnishing

the glass first placed its order with a Pittsburg com

pany, which was unfortunate enough to break two

plates of that size in preparing them for transporta

tion. There are several others which nearly equal this

one in size. There is one 194 by 100 inches, another

140 by 144, and one which was recently replaced, an in

furiated bull having gone through its 198 by 98 inches.

The largest plate of glass in the country is in stock at

Kokomo, and is 16 feet 8 inches by 11 feet 8 inches.

Philadelphia Record.

–e-----e

A Curious Experiment in Food Preservation.

It has long been known that the most perishable

kinds of food can be preserved for long periods by

freezing. In the arctic regions, where the natural ten

perature favors such a course, freezing is relied on to

preserve meat for months at a time. The introduction

of artificial freezing processes has caused freezing to be

utilized in our own more southern latitudes with

greater or less success for the same object.

A test of the question of food preservation by the

above means was recently brought to a striking con

clusion. A few days ago, Mr. Edward R. Bell gave a

dinner at his

residence in

ite fort, which

was begun be

fore the war

and never com

pleted, such

for ts being

no protection

against the

guns now used.

The most of

the powders

tested are pro

vided in ac

cordance with

the specific di

rections of the

government

engineers, and

a large propor

tion of them

are made at

one of the Du

pont establish

ments. In mor

tar firing espe

cially, where

the discharge

is always to be

at high angles,

it will not do

to have a pow

der which

gives an initial

velocity to the

projectile of

only 1,875 feet

per se c on d,

when its velo

city should be 1,975 feet per second, for upon the

accurate gauging of this velocity, in connection

with the angle of elevation, the determination is

made of the exact point at which the projectile should

again reach the earth. Of course there is always some

variation, due to numerous causes, but the accuracy

with which such shots can be made has been well

tested, and it has been proved that a vessel 330 feet

long and 60 feet wide can be hit sixty-seven times out

of a hundred at a distance of over five miles, and ninety

times out of a hundred at a distance of two and a half

miles, supposing the vessel to be stationary.

In the experiments now being conducted, the main

object is to determine the initial velocity of the pro

jectile with varying charges and different lots of pow

der, gauging also the pressure produced within the

gun. For this purpose some very delicate instruments

are employed and most elaborate computations are

necessary, but the actual record is made in such a sim

ple manner as to be readily understood. Two wire

screen frames are set up in front of the gun, the first

frame at a distance of about 150 feet, or far enough

away not to be affected by the shock of firing, and the

second one at a measured distance of 100 feet from the

first. The wires in each of these screens form a com

plete electric circuit, including a battery and magnet.

When the projectile breaks the wire in the first screen

the circuit is interrupted, releasing an armature, the

armatura connected with the second screen being simi

larly released by the passage of the projectile, the

very short interval of time between the dropping of

the two armatures, although almost inconceivably

brief, being accurately registered by a chronograph.

FIRING THE 12-INCH MORTARS AT THE SANDY HOOK PROVING GROUNDS.

cular segmental rack. A translating roller moves the

breech block in and out of the breech recess, and a

spindle fitted loosely in the center of the breech block

has a two-tenths of an inch hole drilled through its

entire length, through which are inserted the primers

to explode the charge. By turning two cranks the

breech block is unlocked and withdrawn, when the

projectile is raised by a crane and shoved in, and after

ward the powder, in one or more canvas bags, the

block being returned to its position by the translating

roller crank handle and locked by the revolving gear

handle, whereby the vent is uncovered for the inser

tion of the primer.

It has been proposed that the hollow projectile to

be discharged from these mortars shall be filled with

a mild form of nitroglycerine. It is probable that a

variety of explosives will be tested, to insure obtaining

one of the highest degree of effectiveness consistent

with safety in use. As such shells will, instead of

striking the heavy armored sides of a battleship, fall

| upon her thinly armored deck, it is estimated that

their destructive effect will be greatly beyond any

thing heretofore accomplished.
*

–e------

The Limits of Taste.

According to Prof. Venable's investigations, the fol

lowing parts of a gramme can distinctly be tasted

when put upon the tongue:

Sugar...............................................0 0028

Salt... . . . ........... .................... ... ... 0.0009

Tannic acid............. ...........................0.00008

Muriatic acid.......................................0.00009

Saccharine..........................................0'0000048

Strychnine.........................................0-00000048

this city. As

guests the re

were present

Rev. Morgan

Dix, D.D., Rev.

Halsey Knapp

and someother

friends. The

primal object

of the gather

ing was to test

the palatabil

ity of a turkey

which had

been killed ten

years ago, and

which had

been kept

frozen ever

s in ce." Mr.

Kin a pp had

been the cus

todian of the

bird during all

those years.

The turkey

was prepared

as a part of the

dinner.

It was found

that the fowl

was perfect in

sh a pe, and

without taint

ofany sort, but

its meat was

utterly taste

less and void of

all the flavor and juices properto a well roasted turkey.

The fat and juices had entirely disappeared, leaving

only bone and muscular fiber. The prevailing in

pression as to the inferiority of frozen food products

was fully borne out by this interesting experiment. It

is known that freezing impairs the flavor of meats,

fish, and vegetabies, and while it arrests decomposi

tion it does not entirely prevent evaporation and de

siccation.

Housekeepers who are particular about providing

the best beef, fowls, and provisions in general for their

tables are very apt to avoid the purchase of any pro

ducts which have been frozen. For reasonable periods

food is kept by cold without freezing, and this is vir

tually the action of our domestic refrigerators. Abso

lute freezing with preservation through one or two

seasons is not to be commended.

–-t-e---

Rubber Foot Fewer.

If a man has a corn, says the India Rubber World,

it can be removed, but if he is suffering from rubber

foot fever, no chiropodist can help him, and the only

thing to prescribe is liberal bathing of the feet and re

moval of the cause. Rubbers should only be worn to

keep wet out, and they should be removed the moment

the wearer gets indoors. Failure to note this gives a

Iman wet feet in a far worse sense than if he had waded

through mud ankle deep. It was the trouble resulting

from forcing the perspiration to soak the stockings and

keep the feet perpetually damp that drove rubber

soled boots out of the market. Even loose rubbers are

a source of danger and the cause of many more serious

colds than they avert.

-

- --
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A LUMINOUS WATERFALL AT THE LATE

FRANKFORT ELECTRICAL EXPOSITION.

It is well known that great interest and

curiosity were excited by the luminous foun

tains at the Universal Exposition of 1889.

An exclusively electrical exposition could not

fail to present a similar spectacle, and in the

exposition at Frankfort-on-the-Main there was

a luminous waterfall, the working of which

we will explain. The large figure shows the

grotto and the waterfall as arranged. On the

floor of the grotto is a dragon which throws

out water in waves. Near the grotto are two

towers; the first of these is ornamental, while

the second, which is visible in our engraving,

contains the lighting apparatus. The latter

rises from a lake having a surface of 5,085

square feet and a depth of about eight feet.

This lake is fed from the Main by means of

pumps. The water is raised to a reservoir on

top of the grotto and feeds the waterfall,

which forms cascades, as shown in our illus

tration.

The lighting devices used for producing the

luminous effects are very interesting. The dif

ferent apparatus are scattered, as much as

possible, among the rocks. The small view

shows the principal arrangements employed.

It represents the method of illuminating

from underneath the water which falls over

the rocks. In front of a parabolic mirror is an auto

matically regulated arc lamp, the rays of which are

thrown on inclined mirrors, which reflect them,

through colored glasses, either upon other mirrors

that reflect them again, or upon prisins. The object

of this arrangement is to force the luminous rays to

follow the undulations of the water as much as possi

ble.

The front surface of the water, at the moment

of its fall, is also lighted; and for this purpose a simi

lar lighting device has been employed. Here also a

parabolic mirror is used, an arc lamp is placed in front

of it, and colored glasses are placed in the paths of the

luminous rays, the glasses being changeable at will.

All the rays fall on a second mirror, which is curved

and slightly inclined, so as to send the reflected rays

back to different points.

For lighting the smaller parts of the waterfall, direct

lighting by means of flat mirrors is employed. The

parallel rays coming from the parabolic mirror fall on

a flat inclined mirror and are reflected parallel, passing

through glasses of different colors. After a second

reflection the rays pass directly through the water.

The luminous rays also pass through the water that

comes from the mouth of the dragon, to which we

referred in the first part of this article, so that the

Inonster seems to be vomiting fire. Two hundred and

seventy-six amperes were employed for the different

arc lamps used in this interesting arrangement. The

electricity w a s

Fig. 1.—LUMINOUs WATERFALL AT THE FRANKFORT

EXPOSITION.

o

A Moriro &e.

Fig. 2.—HOW THE ILLUMINATION IS EFFECTED.

L, Electric Lamp. F. Voltaic Arc. M. Parabolic Mirror. V. White glass

placed before the colored glasses.

main trusses, and afford means for their proper hand

ling. In our view, which is taken from a photograph,

it may be seen that two of these trusses are being

placed in position at the same time, the frame, as it is

moved along, being supported upon temporary

foundations. The bridge is 1,392 feet long and

65 feet high, over botton land for most of its

length, its river span being 100 feet long and

75 feet high. Cost, about $95,000. It is the

longest bridge in the State. We are indebted to

Messrs. Martin Brothers, the well known pho

tographers of Bethany, Ill., for photographs of

this interesting work.

Granite Cement.

Dr. J. Takayama, of Japan, has been investi

gating the properties of decomposed granite

sand as applied to building purposes as a mor

tar. Large quantities of this decomposed gran

ite are found in Japan, and, when mixed with

slaked line, become as hard as European puz

zolana and trass. The finest portion of the

sand forms a fine, yellowish powder, in appear

ance like china clay of good quality, and, when

mixed with lime, is hardened like natural vol

canic tufa. The percentage of silica varied be

tween 44 and 53. The finer portions were easily

dissolved with hydrochloric acid. Dr. Taka

yama attributes the hardening with lime to the

formation of aluminates and silicates of lime.

A mixture of 10 parts of slaked lime to 100 parts

of sand was found to give, on the whole, the

highest tensile strength. Briquettes made with

that mixture, after two weeks' exposure to

the air, gave a strength of 56.89 pounds per square

inch, and by fifteen weeks exposure the strength was

raised to 85-76 pounds per square inch.

The same mixture gave the best results when the

test specimens were placed in water during harden

ing, the tensile strength being 7:54 pounds per square

inch after two weeks, and 111.65 pounds per square

inch after fifteen weeks. One specimen, however, con

sisting of 100 parts of slaked lime and 100 parts of sand,

had a tensile strength after twelve weeks of 119 pounds

per square inch, but the strength declined during the

next three weeks. The lime Inortar would not stand

immersion in salt water, the author attributing the

fact to the solvent action of the magnesium salts pre

sent in salt water. When the surface of the briquettes

was smooth all the mixtures resisted the action of frost

except the one containing the smallest amount of lime,

i.e., 3:41 lime to 100 sand ; but when the surface was

roughened by scratching, the 10 to 100 mixture was the

only one not acted upon, although frozen and thawed

five times.

-à

Transatlantic

A uniform route across the Atlantic for all steamers

leaving Liverpool for New York, and another separate

route for steamers leaving New York for Liverpool,

have long been regarded by the large steamship conn

panies, and by all thoughtful persons interested in the

North Atlantic trade, as a pressing need of the time.

A conference of

Routes,

supplied by a spe

cial electric sta

tion.—La Nature.

--

THE OKAW RIVER

BRIDGE, ILLINOIS.

Our illustration

gives a good idea

of one of the me

thods in which

the work of build

ing r a i l w a y

bridges is now

carried on, where

the structures are

of conside rable

In a gnitude. It

represents one of

the nu in erous

bridge building

job s constantly

being undertaken

by the Pencoyd

Bridge Company,

of Pennsylvania,

the work shown

being on the C.

and E. Railroad,

between Sullivan

and Shelbyville,

Illinois. The car

r1er placing the

iron trusses in po

sition is a high

and strongly

braced but light

frame, which can

be readily moved

along as the work

progresses. It is

of sufficient size to

take t he whole

he ight of the BUILDING A RAILROAD BRIDGE OVER THE 0KAW RIVER, ILLINOIS.

the principal conn

panies t rading

from Liverpool to

New York has re

sulted in an agree

Inent upon such

routes, and the

steamers of the

Cunard, White

Star, Inman and

I n ternation al,

Guion, a n d Na

tional companies

will now follow

them. The tracks

be in g fixed by

common consent,

represent the

s a fest courses

which the coln

bined w is dom

and experience of

the lines adopting

the in can sug

gest. They do

not materially af

fect the length of

the pass a ge.

which will vary

from 2,900 miles

between January

and July, to 2,775

miles between

July and Janu

ary, when the

North Atlantic is

comparatively

free from ice

bergs.

--

THE first Ger

m an university

was at Prague.
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RECENT ADDITIONS TO THE NAVY. if necessary, being thrown over him to conceal the pen

In our paper of December 5, we illustrated the new dant bags. The greatest care is taken of his health.

cruiser Detroit, 2,000 tons, launched October 28, at He is exercised every day, either in a ring or out of

Baltimore, and on December 12, we gave an engraving | doors under the saddle.

of the armored cruiser New York, 8,000 tons, launched

at Philadelphia December 2. On December 5, the

cruiser Montgomery, 2,000 tons, Inate to the Detroit,

was launched at Baltimore. Her cost is not to exceed

$612,500, and her dimensions are : Length on inean

load line, 257 feet; extreme breadth, 37 feet; depth

froin main deck beams to keelson, 19

feet 71% inches; constructed of steel of

domestic manufacture; to be completed

in May next; guaranteed speed seven

teen knots, with a premium of $25,000

for each quarter of a knot in excess of

the guaranteed speed. Motive power

two triple expansion engines, direct

acting, and with vertical inverted cylin

ders, with an estinated collective horse

power of 5,400. Arinament eight 4 inch

and two 6 inch rapid-fire breech-loading

rifles, four 6 pounder and four ounder

rapid-firing guns, and two 37 milliineter

revolving cannon. The torpedo outfit

will be two torpedo ports under the poop,

two under the forecastle, one through

the stem and one through the stern.

These are to be fitted with the Howell

launching apparatus, and Howell tor

pedoes will be carried.

Another ship of smaller dimensions, the

Machias, was launched at Bath, Me., December 8. Our

engraving, for which we are indebted to the New York

Recorder, showd the general style of the vessel. She is

one of two gunboats each of 1,050 tons displacement,

authorized by Congress in March, 1889, at a cost of

$318,500 each. This was for the hull and machinery

only. The total cost of the Machias is estimated at

$474,726.34, including armor, battery, and the perma

nent outfit.

The principal dimensions of the Machias are as fol

lows: Length of inean load water line 190 feet, ex

treme breadth 32 feet, depth from main deck beams

to keelson 17 feet. Her armament will consist of eight

4 inch breech-loading rifles, four 6 pounder and two 1

pounder rapid-firing guns and two Gatling guns. The

vessel alid her machinery and boilers have been built

of material of domestic Inanufacture—that is, every

thing is the product of American soil and workshops.

It is guaranteed by the contracts that her speed

shall average thirteen knots an hour, maintaining it

successfully for four consecutive hours, the vessel to

be weighted to a draught of twelve feet. A premium

of $5,000 is to be allowed for every quarter of a knot

made in excess of the thirteen knots, and for every

quarter of a knot she shall fail of reaching the guar

anteed speed $5,000 is to be deducted. Should she fail

to make twelve knots,"she is to be rejected.
-

-*

WONDERFUL GR0WTH OF HAIR OF HORSE'S MANE

AND TAIL.

We publish an illustration of a horse that has re

cently attracted Inuch -

attention for the extra

ordinary development

of the hair of his mane,

forelock and tail. The

animal is very hand

Solne.

It is a stallion of

French or Percheron,

Printer and Clydesdale

blood. He is 16 hands

in height, weighs 1,435

pounds, and is of chest

nut color. The mane

and tail are of the saune

hue. He is now eight

years old and was foal

ed in Marion Co., Ore.

The inane is fourteen

feet, the foretop nine

feet, and the tail twelve

feet long. When spread

and drawn out to

their full extent, the

display of the beautiful

locks of bright hair is

quite impressive. The

greatest care is taken of

the hair. It is washed

out with cold water, no

tonics being applied to

it. Before the horse is

placed in his stall the

hair is drawn out and

divided into several thick strands.

four such strands are made.

around once every six inches about to the end.

foretop alone five bags are required.

He is exercised in the same guise, a blanket or sheet,

From his mane

Each strand is then tied

It is

then rolled up and put into a bag. For his mane and

The owners will not permit

him to be taken into the upper floor of any building

for fear of solue accident. During the last two years

his mane and tail have grown about two feet.
-

~-r

The Illinois Steel Company.

The Illinois Steel Coupany was organized and incor

THE NEW GUNBOAT MACHIAS.

porated under the laws of that State May 1, 1889. This

immense corporation was formed through the consoli

dation of three of the largest manufacturing companies

of the West, namely: The North Chicago Rolling Mill

Company, Joliet Steel Company, and the Union Steel

Company. The Illinois Steel Company has an au

thorized capital of $50,000,000, and includes five manu

facturing plants, rich coal and ore lands, coke ovens,

etc. The plants of the company are known as the

North Chicago Works, situated in the northwestern

section of the city, on the north branch of the Chicago

River; the South Chicago Works, located on the

shore of Lake Michigan, about twelve miles from the

center of the city; the Milwaukee Works, at Bay View,

an environ of Milwaukee, situated on the shore of Lake

Michigan; the Union Works, located in the south

western part of Chicago, on the south branch of the

river; and the Joliet Works, situated at Joliet, Ill.,

about forty miles south of Chicago. Of these plants

the South Chicago Works is the largest and newest,

having recently been remodeled and enlarged, and con

sists of eight blast furnaces, a Bessemer plant with

three vessels, blooining Inill, rail train, an open hearth

steel plant and plate mill about to be erected, harbor

docks, etc. The ground surface covered by these works

is over two hundred acres, and the entire plant is

thoroughly provided with every appointment that

could be desired, while its shipping and transportation

facilties are unexcelled, having both water and railroad

connection. The North Chicago Works comprise two

blast furnaces, a Besselmer plant, a blooming Inill, and

WONDERFUL GROWTH OF MANE AND TAIL OF A HORSS,

a rail and structural steel mill, with finishing shops. tering showers of stars in all directions.

The products of these works consist of steel rails,

The Milwaukee Works is the only

plant of the Illinois Steel Co. devoted to the produc

tion of manufactured iron, and its chief products con

sist of various kinds of bar iron and steel, fish plates,

beams, and slabs.

air furnace, etc.

light rails, nails, etc. The company's Union Works

comprise four blast furnaces, converting works and

rail mill, and the product consists entirely of rails :

while the operation of the Joliet Works produces rails,

billets, wire rods, angle bars, girder rails, etc. These

works are composed of three blast furnaces, a Besse

Iner plant, rail and billet mills, wire rod mill, foundry,

A noteworthy feature of these works

consists in the provision of a large and hand

some club house, with switnuing bath, gyinnasiu in,

etc., for the use and pleasure of the

employes. The five plants of the Illinois

Steel Company occupy an approximated

area of five hundred acres of ground and

the coal lands consist of 4,500 acres in the

Connellsville district, on which there are

1,150 coke ovens, besides other lands in

West Virginia. Between ten and eleven

thousand men are employed in the ser

vice of the company and over $6,000,000

are annually paid out in wages.

The company have sixty miles of stand

ard and seven miles of narrow gauge rail

road in the yards 'of the various works,

while the transportation of products and

material requires the use of 500 cars and

42 locomotives, exclusive of 17 narrow

gauge engines required in hauling special

trucks. They own 1,500 cars which are

used in the coke trade, besides 150 in ore

traffic. The affairs of the Illinois Steel

Company are officered by gentlemen

celebrated throughout the financial, commercial,

and manufacturing circles of the world, and this is in

deed a corporation of whose magnitude every American

should feel proud. The company owns nineteen blast

furnaces, and has an annual productive capacity of

over one million tons of pig and Spiegel iron. When

rolling rails at its South Union and Joliet plants sim

ultaneously, it can produce 75,000 tons per month.

Among the representative Chicago men who are stock

holders and directors are to be found Marshall Field,

H. H. Porter, Norman Williams, and others equally

well known.

-à-à
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Fluorine Flames.

In connection with the research that is being made

into the problem of the production of light by other

means than by combustion, it is of interest to reinark

some of the experiments of M. Moissan upon the

gaseous element fluorine, which he has recently suc

ceeded in isolating. Fluorine seeins to answer to that

ideal conception of the old alchemists—the universal

solvent. It possesses most intense chemical activity.

The gas is obtained by electrolysis, conducted under a

variety of ingeniously devised conditions necessitated

by the corrosive nature of the product. Many differ.

ent sorts of flames are produced by allowing fluorine

gas to come into contact with other elements. With

hydrogen, combination takes place explosively even at

a temperature of –23°, and in the dark. If a tube

delivers fluorine into an atmosphere of hydrogen, a

very hot blue flame, bordered with red, at once appears

at the end of the tube.

Broinine v ap or com

bines with fluorine in

the cold, with produc

tion of a very bright,

but low-temperature,

flame. Iodine gives a

pale flame; phosphorus

and arsenic combine

with fluorine with lively

incandescence. Carbon

in a finely divided state

colnbines with fluorine

even at ordinary tem

peratures. Purified

lampblack inflames in

stantly with great bril

liancy, as do also the

lighter varieties of wood

charcoal. The amor

phous variety of boron

likewise ignites instant

ly in fluorine, with pro

jection of brilliant

sparks; but the Inost

beautiful of all these

extraordinary displays

of chemical activity is

the reaction between

fluorine - and silicon.

The cold crystals imme

diately become white

hot, and then burn with

a very hot flame, scat

Many other

substances burn in fluorine, according to details pub

lished by M. Moissan in the Annales de Chimie et de

Physique. The reason for some of the flatnes produced

being of low temperature, though of high illuminating

power, is a matter demanding further investigation.

---- - - - - -- -- - -- ---"
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RECENTLY PATENTED INVENTIONS.

Engineering.

FURNACE. – Emilio De Strens, Rome,

Italy. This is a furnace designed to afford a high tem

perature by the use of any kind of solid fuel. especially

that containing a large proportion of slag, its action

not being interrupted by the feed or in cleaning. It

has an upper and a lower fire chamber, the fuel being

all fed to the upper chamber, and falling partially

burned to the lower chamber, while the products of

combustion from both chambers pass rearward to a

mixing chamber, whereby perfect combustion is insured

and no smoke produced. The draught is downward

through the upper grate and upward through the lower

grate, the incoming air in the latter case being highly

heated before reaching the place of combustion.

FURNACE.-Chauncey R. Burr, Boston,

Mass. This invention consists pring pally of two grates

located one above the other, the upper one forming a

fuel feed and a hot air supply for the lower one, the

grates being hollow and diverging from each other

from front to rear. The space between adjacent bars

of the upper grate is also greater at the front end than

at the rear, while the grate bars of the lower grate are

parallel, and when the furnace is in operation the fuel

on the upper grate is raked or agitated so that it falls

upon the burning fuel on the grate below, through

which there is also a downward draught from the upper

grate.

Railway Appliances.

SWITCH. — Matthew Charlton, New

Haven, Penn. This invention relates more particularly

to an automatic switch for use in mining sections,

where it is desired to switch one car on one track and

the next car on another track, the cars being run in

series in an uncoupled state. Switch rails are pivoted

between and form part of the main and side rails, the

switch rails being connected with each other and

adapted to contact simultaneously at their diagonally

opposite ends with the main or side rails, and as each

car forces the forward end of the switch track into

proper position to guide that car it sets the rear end of

track to throw the next car upon the other track.

METALLIC TIE.-Albert G. Budington,

Austin, Texas. This tie has a broad base and is hol

lowed out on the sides to render it as light as possible,

while a rib extends at the top its entire length. In this

rib near each end is a transverse dovetail recess to re

ceive the rail, the inner sides of the recesses opening

into similar but deeper recesses adapted to receive kegs

fitting upon the rail flange. The kegs are held in place

by pins, and the rails may be quickly and securely

fastened in place. Provision is also made for holding

double as well as single rails in this form of tie.

METALLIC TIE.—Jacob C. Wolfe, New

York City. This tie is preferably made of cast metal,

and a series of interior transverse ribs or webs connects

the sides, the ribs or webs extending flush with the

upper edges of the sides and ends, while the upper

faces of the ribs adapted to support the rails have

longitudinal heads or tables. The construction is

somewhat similar to that of the metal bodies used for

electrotyped printing plates, whereby a durable tie may

be economically made and readily adapted to any form

of roadbed.

RAILWAY —Henry Day, Fairview, N.

J. This invention contemplates a new system of con

structing and operating railways. A flexible endless

traveling rail is to be moved in continuous manner and

the cars supported upon this rail by their driving

wheels, an independent motor upon the cars also re

volving the driving wheels to give to the cars a speed

greater than that of the traveling rail. Novel devices

are employed for keeping the driving wheels in place

on the single traveling rail, and at the stations are in

clined shifting track sections to facilitate side-tracking

a car without interfering with the continuous operation

of the traveling rall.

Mechanical Appliances.

CRANK ARM.—Jaines Benson, Wanaa

ring, New South Wales. This crank is made in two

sections, one of which is keyed or otherwise fastened

to the shaft, while the other section is held in front of

and against the face of the first one by a washer and

screw, the loose section being adapted to abut at one

side against a flange of the other section, so that during

half a revolution of the shaft the flange carries the loose

section, and during the other half the loose section can

readily swing in one direction. The device is more es

pecially designed for use in machines for drilling

artesian wells and for other machines in which a drop

is required.

WIND ENGINE.–Ira A. Jefferson, Park

City, Utah Ter. This is an engine or windmill more

especially adapted for use in prairie regions or other

places where sudden changes of the air currents occur.

The fans or sails of the engine are pivotally supported

between hoops, whereby their movement is limited and

controlled to bring about a certain speed of revolution

irrespective of the strength of the wind, but if the wind

be too strong, governor weights act to effect a change in

the position of the sails accordingly. If the engine is

used for pumping, and sufficient water has been pumped

into the tank, the rising of the float also operates to

stop the movement.

Agricultural.

PLANTE R. – William A. Stewart,

Crystal Springs, Miss. An attachment to the drop

slide of planters or fertilizer distributers is provided by

this invention, whereby the area of of enings through

which the seed or fertilizer drops may be increased or

decreased, according to the character of the seed or the

quantity of fertilizer it is desired to use. The construc

tion is very simple and the arrangement of parts is

such that the operator may, without leaving his posi

tion by the planter, change the feed at will. or cut off

entirely the distribution of seed or of fertilizer.

HARROW AND WEEDER.—Willian A.

Small, Esbon, Kansas. This is an implement capable

of cuitivating two, three, or more rows of listed corn at

one operation, and may be constructed in sections,

with the end sectious capable of a lateral movement to

correspond to the swaying movement of the team.

Weeding knives, designed to operate in the furrows

and upon the ridges, are adapted to be adjusted verti

cally and laterally, and the sections of the implement

are so constructed that they may be independently ad

justed for proper work in rows of varying width, the

sections having harrow teeth also adjustable vertically

and laterally. The knives are designed not to clog,

even in the most tenacious soil, owing to their peculiar

shape and the manner in which they are set.

w

Miscellaneous.

COLTER AND WHEEL BEARING. -

Herbert R. Howe. Howe, Neb. This colter is circular

in form and substantially like the ordinary colter, and

has a hub provided on opposite sides with perforations

in which oil is supplied to lubricate the bearing, the

perforations being kept closed by spring-pressed caps

countersunk in the hub, so that their outer surfaces

will be-flush with the outer surface of the hub. The

colter is suspended from a beam in the usual way, and

will turn easily but cannot wabble, while dirt cannot

enter between the axle and the hub.

ARTIFICIAL LIMB. - Alexander Gault,

Medford, Minn. The artificial limb provided by this

invention is designed to be light and strong, and to be

made at a low cost. The foot is of felt, and a shaping

spring is located between the sole and the body of the

foot, the spring comprising a series of leaves separated

and enveloped by flexible strips, holding the foot in a

natural position while imparting to it a maximum of

elasticity. Means are also provided whereby an arti

ficial limb may be quickly and conveniently attached

to a stump and be worn with the least amount of fric

tion or inconvenience.

MA KING BISULPHITES. – Frank J.

Peck and James A. Outterson, Dexter, N. Y. This

invention relates especially to apparatus for treating

solutions of lime and magnesia to make bisulphutes

thereof. A vertical tubular tower has an inlet for the

sulphur fumes and an outlet for the treated liquor, two

tanks at the top discharging into the upper end of the

tower, within which are breaking arms or fingers,

while a pipe leads from the lower end of the tower into

one of the tanks, and there is a pump for forcing the

treated liquor into the tank for a second treatment in

the same tower, thus forming a repeating tower

system.

STREET SWEEPER. — George Focht,

Jr., Hoboken, N. J. This machine is so constructed

that, as it is drawn forward in the operation of sweep

ing, the brushes throw the dirt into a pan from which

it is drawn by the suction of a fan or blower and forced

into a covered storage receptacle. When the latter has

been filled it is designed to be readily dumped at either

side of the machine by the manipulation of a worm

shaft. Each brush is driven independently, so that one

brush may be operated and the other not, and each

brush is made up of a series of removable sections, any

of which may be readily removed and replaced by

others as they become worn, all of the sections being

tied together and held firmly upon the shafts when the

machine is at work.

ORE WASHER.—Holner S. Davis, Still

water, Montana. This device hus an amalgamating re

ceptacle placed in an inclined position and provided

with a series of transverse strips, each having an open

ing in its bottom and plugs fitting the openings, to form

with the strips compartments for retaining mercury,

the sluiceway having in its bottom plates with slits for

the passage of fine sand and precious metals. The

construction is designed to be simple and durable, and

is more especially adapted to separate the precious

metals from coarse and fine sand, assimilating the

metal with mercury to form an amalgam.

HOSE COUPLING.—Williain D. Patter

son, Keokuk, Iowa. This device is formed of an inner

and outer portion, the latter being provided with a

circumferential groove containing a movable ring,

while spring-actuated latches pivoted in the outer por

tion are adapted to enter an annular groove in the inner

portion, the latches being connected by links with the

ring of the outer portion, so that by turning the ring

the latches may be withdrawn and the inner portion

released. By means of this coupling lengths of hose

may be instantaneously connected and readily discon

nected.

SHEET METAL CAN.—Frank H. Palmer,

Brooklyn, N. Y. This can has a slightly conical

flanged open end adapted to be engaged by a circular

flange of the cover, permitting of readily placing and

locking the cover upon the mouth of the can. A pack

ing disk is also held in the under side of the cover and

engaged by the upper doubled-up edge of the conical

end of the can body, the contact being a considerable

distance from the edge of the packing disk, and the

doubled-up edge firmly engaging the packing without

cutting it, to prevent leakage.

HASP LOCK – Charles B. Lampkin,

Bond's, Tenn. This device consists of a gravity catch

or button pivoted on a fixed staple or bolt, and adapted

to be readily swung into horizontal position, to pass

through the slot of the hasp, automatically assuming

the vertical position as it is released, thereby fastening

the hasp. The button is beveled at the top, to adapt it

to be readily passed through the slot of the hasp, and

is made heavier or weighted at the bottom.

B R E A D PAN. – Gabriel C. Britton,

Boonton, N.J. This pan is made up of a series of con

nected pans, the bottoms and sides of the pans being

formed from a single strip, and the ends in a series

from single strips. The pan is adapted to hold a series

of loaves, each sectional pan being separated from its

neighbor in the same series by an intervening air space.

each individual pan being thus isolated, so that the

crust may strike it upon all sides, thereby giving a

good crust to the loaves.

INDEx FOR BOOKS.—William D. Bevin,

Syracuse, N. Y. Ledgers, letter books, and similar

volumes, may by this invention be readily provided

with an index which will be attached to the book to

virtually form a portion of it, while it may be slid out

from the book, or slid to place between the leaves of

the book and its back without opening the book or in

terfering with the lay of the leaves when the book is

opened.

CONE FOR FORMING HAT BODIES.

Benjamin J. Brown, Jr., Brooklyn, N. Y. Two patents

have been granted this inventor for cones having some

what different perforations, for forming hat bodies

frum fur, wool, or a mixture of both. The perforations

are arranged in such manner that when suction is ap

plied, the fur flying around the cone will adhere in

greater thickness to the portion of which the brim is to

be formed, tapering then for a short space, which con

stitutes an intermediate belt, to the crown portion,

which is the thinnest. The invention dispenses with a

brim board of any description to regulate the suction,

and each body formed will be of the same thickness in

its several parts.

LAMP BURNER. — Henry L. Green,

Jersey City, N. J. The wick-turning spindle provided

by this invention projects from each side of the

burner, to facilitate the regulation of the wick. The

usual wick-regulating spindle has a spur wheel attach

ed to its inner end, and an auxiliary spindle journaled

in the burner has a spur wheel engaging the spur wheel

on the regular spindle, so that the two spindles will

rotate in opposite directions when either one of them is

turned.

IRONING TABLE. — Samuel H. Haines,

Springborough, Ohio. This is a light, strong, and in

expensive table, which can be readily folded to occupy

but a small space and quickly extended for use, being

firmly supported in position for use when so extended.

The invention consists in the novel construction and

combination of the several parts.

FLOOR SCRUBBER. – Viola A. Miller,

Aurora, Mo. This device has a single standard sup

ported upon two wheels, with a brush-carrying shaft

journaled in rigid vertical and horizontal attachments

of the standard, a water tank with a faucet having a

nose curved toward the brush being arranged in the

space between the standard and shaft. The gear for

rotating the brush is arranged vertically, and occupies

but little space, so that it may run close alongside a

wall or article of furniture, being moved along the

floor by a person in standing position, the brush being

revolved on the floor by means of a handle convenient

to the operator, while soapy water is discharged on the

brush from the faucet.

WAISTBAND.—Timothy D. Terry, New

York City. This invention is especially applicable to

the making of boys’ pants, embodying an elastic but

toning loop or tab that yields sufficiently to prevent

tearing of the band under severe strain. Separate

elastic loops normally extend around the button holes

to form a strengthening strand for them, and adapted

to be passed through the holes for use separately, as

may be desired.

POCKET MATCH SAFE. – Charles F.

Widmann, Cincinnati, Ohio. Several useful imple

ments are combined in this safe, in a form convenient

to be carried in the pocket. The case is made of sheet

metal or other suitable material, and has an inter

mediate partition wall formed as a spring and a button

hook, knife blades and scissors being also so pivoted in

the casing as to be readily retained in open or closed

position, while there is a handy arrangement for cutting

off cigar ends.

LIGHTER FOR CIGARS, ETC.—Sidney E.

Smith and Thomas Barnshaw, Brooklyn, N. Y. This

invention provides a lighting device to form a part of

each individual article, dispensing with the use of

matches. A fusee plug is held in the butt end of the

cigar, and an igniting tip in contact with the plug, a

string extending from the tip centrally through the

cigar, which is lighted by pulling on the string. An

other form of the improvement is provided in which the

string does not extend through the cigar, but outward

from the fusee plug in its butt end.

BADGE.-Louis O. Keil, Birmingham,

Ala. This is designed as a badge for the Columbian

World's Fair, to be made of metal, celluloid, embossed

paper, or other suitable material, and is composed of a

spread eagle surmounting intertwisted bars, with a

pendent ribbon supporting two disks representing the

eastern and western hemispheres, the eagle carrying in

his bill a suitably inscribed scroll, and there being

torches, stars, etc., arranged in the device.

INSECT TRAP. — Frederick Swenson,

Belvidere, Ill. This is a small, inexpensive device for

placing in a bed to catch vermin, permitting of the

ready destruction of the vermin and their eggs.

TOY FISHING APPARATUS. — Iz a k

Samuels, New York City. A box representing a pond

contains imitation water inhabitants, fishes, crabs, etc.,

embedded in or forming a part of each of which is a

piece of soft iron, while the fishing tackle supports on

its line a magnet instead of a hook, the magnet attract

ing the iron so that the fishes, etc., may be readily drawn

out. The construction is simple and inexpensive, and

designed to afford great amusement, the arrangement

being such that the one fishing does not see the inside

of the tank to make quick and certain catches. The

different pieces in the tank may have different values,

and then the apparatus may be used to play a chance

game.

MARBLE SHOOTER.-Charles E. Wilk

inson and Gustav O. Wendel, Broken Bow, Neb. This

invention consists of a box provided with a marble

propelling spring furnished with a spring clasp for

holding a marble, there being a strap and cup to receive

the end of the thumb, while the lower end of the spring

forms a finger piece or trigger to operate the shooter.

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.

NEW BOOKS AND PUBLICATIONS.

THE PRACTICAL CATECHISM. A collec

tion of questions on technical sub

jects by inanufacturers and others,

and of answers thereto. By Robert

Grimshaw, M.E., Ph.D. New York :

John Wiley & Son. 1891. Pp. v., 296.

Price $1.25.

This little work purports to be a collection of ques

tions which have been put to various scientific journals

by correspondents, and which have been asked and

answered under oath in lawsuits. The scope of the

work is very extensive, all sorts of queries being con

tained and classified in order. We have to doubt the

book will be acceptable to many readers. If it were

more extensive, its utility wonld be far greater. The

editor in his preface states that the material of the book

represents a selection out of his note books, of such

queries as seemed best adapted to interest practical men.

Most of the examples he states are drawn from actual

practice.

THE CHEMIST'S AND DRUGGIST'S DIARY.

42 Cannon Street, E. C., London.

This annual of 446 pages for 1892 contains, in addition

to its blank pages for every day in the year, re

ceipts copious in number useful to every druggist, and

it also contains several pages of engravings illustrating

useful and amusing experiments in chemistry. The lat

ter are placed together under the head of scientific mys.

teries, rendering them easy to refer to,without the neces:

sity of traveling through a great many pages of advertise

ments, which the volume contains.

[*"Any of the above books may be purchased through

this office. Send for new book catalogue just pub

lished. MUNN & Co., 361 Broadway, New York.

SCIENTIFIC AMERICAN

BU I LD IN C E D IT I O N .

DECEMBER NUMBER.—(No. 74.)

TABLE OF CONTENTS,

1. Handsome plate in colors of a cottage erected on

Great Diamond Island, near Portland, Maine, at

a cost of $800 complete. Floor plans and per

spective elevation.

Plate in colors of a beautiful residence at Chester

Hill, Mount Vernon, N.Y., also a second view in

perspective, with floor plans, etc. Cost $8,500.

3. A comfortable cottage to cost $3,000. Plans and

perspective.

. Design of an ornamental oriel or bay window from

a dwelling at Paris.

5. A colonial house erected on Chester Hill, Mount

Vernon, N. Y., at a cost of $8,000 complete.

Floor plans and perspective elevation.

6. Dwelling at Montclair, N. J. Cost $3,500 complete.

Floor plans and perspective.

7. An attractive cottage at Portchester, N.Y., esti

mated cost $4,200. Perspective and plans.

8. Handsome residence at Bensonhurst, Long Island,

erected at a cost of $7,000 complete. Perspective

elevation and floor pians.

2.
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9. Sketch of a small cottage or lodge.

10. Block of seven dwellings recently erected at Brook

line, Mass., at a cost of $150,000 for the entire

block. Messrs. Fehmer & Page, architects

Boston, Mass. Floor plans and perspective.

11. A handsome house for $7,500 erected at Montclair.

N. J. The design is a unique model of coziness.

Floor plans and perspective.

12. Triumphal arch, Timegad, Algeria, from a drawing

by Mr. Alexander Graham, F.S.A.

13. Restoration of triumphal arch, Timegad, Algeria,

from a drawing by Mr. Alexander Graham, F.

S.A.

14. A modern dwelling of attractive design erected ol.

Grand Avenue, at Asbury Park, N. J. Cost

$4,500 complete. Floor plans and perspective

elevation.

15. A Queen Anne cottage recently erected at Larch.

mont Manor, New York. Cost $3,700 complete.

Frank E. Wallis, architect, New York. Plane

and perspective.

. Engraving of the new Wesleyan chapel, Sunday

school and lecture rooms, at West Kirby, Eng

land.

17. View of the Kentucky National Bank Building

Louisville, Ky.

18. Miscellaneous contents: The education of custom

ers.—Non-porous walls.—The SCIENTIFIC AMErtl

CAN a help to builders.—Architects difficulties.--

Roof drenchers.—How to catch contracts.–Cy

pre s timber and its uses.—Improve your prop.

erty.—Some of the merits. – Boschin.—Water

pipes of alder.–Iron levels with double plumb

illustrated.—The largest plank in the world.—A

steel ribbon for hanging windows or heavy

doors, illustrated. – Marston's hand and fooi

power machinery, illustrated.—The Fuller &

Warren Co., heaters, illustrated.—Stamped stees

ceilings, illustrated. - An improved window

frame, illustrated.

The Scientific American Architects and Builder.

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

25 cents. Forty large quarto pages, equal to about

two hundred ordinary book pages : forming, practi.

cally, a large and splendid MAGAZINE of ARCHITEC.

TURE. richly adorned with elegant plates in colors anci

with fine engravings, illustrating the most interesting

examples of Modern Architectural Construction and

allied subjects.

The Fullness. Richness. Cheapness, and Convenience

of this work have won for it the LARGEST CIRCULATION

of any Architectural publication in the world. Sold by

all newsdealers.

MUNN & CO. Publishers,

361 Broadway, New York.
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The charge for Insertion under this head is One Dollar a line

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

tisements must be received at publication office as early as

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

For Sale-One Payne engine and boiler. Automatic

cut-off. In first class order. But little used. W. P.

Davis, Rochester, N. Y.

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

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

Mixing machinery. J. H. Day & Co., Cincinnati, Ohio.

For Die Sinking, Steel and Iron Drop Forgings, address

N. Eccles & Son, Auburn, N.Y.

The Irmproved Hydraulic Jacks, Punches, and Tube

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

Screw machines, milling machines, and drill presses.

The Garvin Mach. Co., Laight and Cana: Sts., New York.

Packer Ratchet Drills are drop forged from Norway

iron and barsteel. 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.

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per

minute. All sizes in stock. Irvin Van Wie, Syracuse, N.Y.

For Sale-A vacuum pan, a digester or converter, a

still. All copper. Apply to J. Edw. Crusel, New Orleans,

La.

Scale removed and prevented in boilers; for each 50

horse, 10 cents a week. Pittsburgh (Pa.) Boiler Scale

Resolvent Co.

Good paying, well established machine business for

sale, with tools and fixtures. Address “Machinery"

care Scientific American.

Split Pulleys at Low prices, and of same strength and

appearance as Whole Pulleys. Yocom & Son's Shafting

Works, Drinker St., Philadelphia, Pa.

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

pumps, vacuum pumps, vacuum apparatus, atr pumps,

acid blowers, filter press pumps, etc.

Electricity. Illustrated. New York. 24 pages. The

leading electrical paper in the United States. $2.50 per

year. December number of this year free.

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.

Competent persons who desire agencies for a new

popular book. of ready sale, with handsome profit, may

apply to Munn & Co., Scientific American office, 361

Broadway, New York.

Brown & Sharpe Mfg. Co., Providence, R.I., announce

that the prices of their swivel vises for use on milling

and planing machines have been reduced. Price of the

No. 2 vise is $24.00. Price of the No. 3 vise is $30.00. For

mer prices, $31.00 and $38.00.

Magic Lanterns and Stereopticons of all prices. Views

illustrating every subject for public exhibitions, etc.

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

Also lanterns for home amusement. 220 page catalogue

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

For Sale-Two 250 16-light, 110 volts incandescent dyna

mos, compound wound. Three 250 16-light, 110 volts in

candescent dynamos, shunt wound. These machines are

new, and were taken in payment ofa judgment. Guaran

teed to be first class. Price $425 each. f.o.b. Baltimore

Address A., care Scientific American, N.

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.

Inquiries not answered in reasonable time should

repeated; correspondents will bear in mind that

some answers require not a little research, and,

though we endeavor to reply to all either by letter

or in this department. e: must take his turn.

Special Written Information on matters of

personal rather than general interest cannot be

expected without remuneration.

Scientific American Supplements referred

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

Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly

marked or labeled.

(3747) W. H. S. asks for a fixative for

drawings. A. Prepare water starch, in the manner of

the laundress,of such a strength as to form a jelly when

cold and then apply with a broad camel hair brush, as

in varnishing. The same may be done with thin cold

isinglass water or size, skim milk, or rice water.

(3748) A. F. H. asks if there is any way

by which old photographs which have badly faded can

be restored. A. Put the card in warm water until the

paper print may be removed from the card backing

without injury. The prints can be restored by means

of the following solutions: a. Sodium tungstate, 100

parts, water 5,000 parts. b. Precipitated chalk, 4 parts,

bleaching powder (chloride of lime), 1 part, sodium

aurochloride, 4 parts, distilled water, 400 parts. Solu

tion b is made in a well corked yellow glass bottle, is

allowed to stand twenty-four hours, and is then filtered

into another yellow bottle. The faded prints are well

washed, and placed in a mixture 1 to 2 parts of b and

40 parts of a. When the intensification is sufficient, the

prints are immersed in a solution of 1 part of hypo in 10

parts of solution a until all yellowness has disappeared,

and are then well washed.

(3749) J. A. W. asks: What is the gen

erally accepted scientific theory for the twinkling of the

stars ? If it is caused by the earth's atmosphere, how?

Why don't all the stars twinkle alike, and why don’t

the planets and the sun and the moon twinkle A. The

stars being minute points of light are disturbed from

their direct line of light by inequalities in the density

of the air from varying temperatures and moisture of

its different strata-the scintillation being strongest with

a dry cold surface wind, and generally stronger toward

the horizon, from the greater distance that the light

passes through the atmosphere. The planets twinkle

less than the stars because they have disks of sensible

diameter, which in a measure counteracts the apparent

twinkiing. The telescope shows the twinkling or scin

tillation of stars, planets, sun and moon by their un

steady motion or dancing in the field when viewed

with moderately high powers. 2. How can iron rust be

removed, if at all, from lace curtains ? A. A weak so

lution of oxalic acid applied to rust spots for a few

minutes and washed will remove rust stains.

(3750) J. B. asks: What will deodorize

fusel oil, as I want to use it in place of alcohol, or can it

be deodorized? If so, how? Or is there a cheap vola

tile oil I could use? A. Fusel oil cannot practically be

deodorized. You can use methyl alcohol, so-called

wood naphtha or wood alcohol, as a solvent.

(3751) F. W. B. writes: I send you under

separate cover a sample of polishing paste for cleaning

metals. It is an excellent article for this work, as it

cleans with so little work and gives a good luster,works

probably the nicest on brass. It seems to dissolve the

dirt or oxide on metal easily, but I cannot find that it

contains acid or alkali: seems to have no particular

taste. Will you please give me your idea as to what it

is probably composed of? A. The polishing paste is un

doubtedly in general similar to putz pomade with putty

powder or some light-colored poiishing agent used in

stead of oxide of iron. For putz pomade the formula

often given in Notes and Queries is:

Oxalic acid............. . ....... . .... 1 part.

Iron peroxide...... ........ ........ ...15 "

Rotten stone.. ..20 *

Palm oil ... ....................... .....60 *

Vaseline....... 4 *

It is generally perfumed with nitro-benzole. This of

course will be red in color. It is poisonous.

(3752) R. A. McV. asks for a receipt for

making solders that do not require acid, but will stick

by the article being heated with a candle or other device

and the solder rubbed on it. A. Make the solder of 4

parts tin, 2 parts lead, 4 parts bismuth. Melt and mix,

then pour in small grooves in a piece of board.

(3753) O. H. asks: 1. What can be used

to remove nicotine stains from the ivory keys of a

piano? I have been in the habit of laying my cigar

down while playing, and notice the keys badly stained.

A. Try a solution of oxalic acid on the keys. 2. Is

there any explanation to be given as to what causes

animals' eyes to shine or glow, and what difference of

structure is there in the human eye that this property

does not exist therein? A. The glare of animals' eyes is

supposed to be caused by the reflection of light from

the retina through the large iris usual in animals. 3.

What is the best thing to clean window glass with, and

also what is best to use to make the polished wood of a

piano look bright? A. Use whiting and water for

cleaning windows if water fails. Use French polish for

brightening varnished surfaces.

(3754) C. A. C. says: Please advise me,

through your Notes and Queries, as to what conrse I

may pursue to prevent the acid in tan bark from affect

ing steel. We are manufacturers of steel wheel barrows,

and find that those used by tanners and others, using

the barrows for wheeling tan bark, do not last long, in

consequence of being eaten by the acid. The steel is

the best quality and somewhat soft. A. We know of

no better way to prevent the action of the tannic acid

than by frequent painting with cold tar. Barrows to be

first dipped in hot tar.

(3755) G. S. asks: Which will bend the

quickest with the same weight—a piece of gas pipe or a

piece of round iron of the same size? Do you know of

any test being made regarding same? If so, what was

the result A. Gas pipe is equal to half the bending

stress of solid round bars, same diameter outside. See

Haswell's “Pocketbook for Engineers,” $4 mailed.

(3756) F. H. E. asks: 1. How many re

volutions does the motor described in SUPPLEMENT,No.

641, make A. 2500 to 3000. 2. Will the same motor

have power enough to run the dynamo in SUPPLEMENT,

No. 600? A. No. It requires 1 horse power to drive the

dynamo. The motor is % horse power.

(3757) J. W. B. writes: Will you give

the solution of the one hundred puzzle, taking the num

erals 1 2 3 4 567890, and placing them so that when

they are added the sum will be 100 * A. Accepting

algebraic addition, it can be done thus by giving nega

tive signs to some of the numbers: 64+30+9+8+2–7

–5–1.

(3758) F. H. V. asks: 1. Explain the ac

tion of the toning bath. A. Metallic gold is deposited

in place of the reduced silver compounds. 2. Why does

silver albumen paper discolor ? A. On account of

slight decomposition of the silver salts in presence of

organic matter. 3. Is there any way, other than by

fusing, by which a silver bath can be freed from albu

men ? A. Try boiling and sunning.

(3759) A. H. B. asks how to stain a

violin, and what varnish to use. A. For staining your

violin use a solution of 36 ounce dragon's blood to 3

ounces proof alcohol. For a varnish dissolve equal

parts shellac and mastic varnish in proof alcohol. Set

tle and decant the clear varnish. There are a number

of receipts for violin varnishes.

(3760) Axion : See SCIENTIFIC AMERI

CAN SUPPLEMENT, No. 584, for blue and black print

processes.

(3761) G. M. T. asks: Can you inform

me through your Notes and Queries what is used to re

store the spent manganese dioxide used in the interior

of the porous cup of the Leclanche battery A. The

Leclanche battery can be treated as if it was a storage

battery, and can be to a certain extent rejuvenated by

passing through it a reverse current. Also by pour

ing some permanganate of potash solution into the

porous cup, after draining it thoroughly, its life may be

prolonged. New depolarizer is the best remedy. Dol

bear's “Art of Projection ” is out of print. We re

commend and can supply by mall Wright's “Optical

Projection,” $2.25.

(3762) F. W. H. writes: Please give a

receipt for sticking labels to tin boxes. A. Add 4

ounces dammar varnish to 1 pound of tragacanth mu

cllage.

(3763) Q. C. B. asks: Suppose a vessel

to contain one quart of air at normal pressure, say 15

pounds per square inch; if now air be forced into the

vessel to 30 pounds per square inch, would the vessel

contain 2 quarts of air instead of 1 as before ? Again,

suppose the vessel to contain 60 pounds per square inch.

Would the vessel contain 4 quarts of air if expanded to

normal atmospheric pressure again A. Doubling the

pressure doubles the quantity of air which a vessel

will hold. The atmospheric pressure is a little less than

15 pounds (14.7 pounds), so that at 30 pounds the air

contents of the vessel would be a little more than

doubled. At 60 pounds it would be a little more than

quadrupled.

(3764) W. S. M. asks: How can I make

a small camera suitable for photographing in miniature

(say 5x8) sheet music A. See small camera shown in

SciENTIFIC AMERICAN, October 13, 1888, page 231.

(3765) A. H. M. wants a good formula

for making a toning bath for artists' paper. A. Com

bined toning and fixing bath is made as follows:

Chloride of gold ... ..... - - - - - - - - - - - - - - - - 1 gr.

Phosphate of soda... ....... - - - - - - - - - - - -15 “

Sulphocyanide of ammonium............25 “

Hyposulphite of soda......... .240 “

Water.......... ......... .... 2 oz.

(3766) L. J. K. asks: Will you please

tell me a composition for the development of dry plates

in photography.

A. Eikonogen........... - - - - - - - - - - - - - - - - - .... 1 oz.

Sodium sulphite. ......... . ... 1. “

Water (warmed)........... - - - - - - - - - - - - - - .40 *

To accelerate development add a few drops at a time of

Water........ .......... ............. .. 3 oz.

Carbonate of potash................ . . . . . 1 “

Use enough eikonogen solution to cover the plates; it

will develop several.

(3767) J. S. J. wants a formula for pre

paring bromide paper and how to use same. A. It is

now made on a large scale by machinery. See SciEN

Tiric AMERICAN SUPPLEMENT, Nos. 541 and 339.

(3768) P. F. S. says: Kindly inform us

what dimensions you would recommend for a round

chimney to get the best efficiency from a 2,500 horse

power steam plant, tubular boilers. The location of

the proposed chimney is fairly good, while not situated

upon a hill, it is not in a valley, nor is it surrounded by

buildings. A. The size and height of a chimney for so

large a power should be computed from an assumed

consumption of coal per horse power, which will de

pend very much upon the kind of engines and capaci

ties of boilers for economy of steam production. If an

assumed consumption of 2 pounds coal per horse power

is used, your chimney should be not less than 8 feet

diameter (round) and 150 high.

(3769) J. B. W. writes: I inclose you a

box of trick matches. I want to know what is on

them that makes them explode. You light them as if

they were an ordinary parlor match, with something

rubbed on the side, and when they get burned to that

spot they explode. A. The explosive matter on the

side of the match is fulminate of silver. A small quan

tity is gummed to the stick near the igniting end and

when the flame reaches the fulminate it explodes.

These trick matches are dangerous and so is their pre

paration, as it involves handling one of the most violent

and easily ignited explosives known. Fulminate of

silver expodes under a blow or slight concussion. The

manufacture and use of these trick matches should be

discouraged.

(3770) C. F. L. asks: Can you inform

me how to get rid of house sand-fleas? The house is

new. was occupied about six months and has now

stood vacant four or five months. I am told they are

in the plaster. A. Carbolic acid one part, water 20

parts, sprinkle the premises thoroughly with this.

(3771) J. E. P. writes: We wish you

would kindly advise us how to eradicate Canada

thistles. We have a farm, on which they are a great

nuisance. A. -rof. C. W. Riley, Entomologist of the

Department of Agriculture, to whom we submitted the

above, replies as follows: Canada thistles differ from

all other thistles in this country, in the possession of

root stocks. These run horizontal in the soil at depths

varying from a few inches to from one to two feet, and

unlike true roots, are furnished with buds from which

new stems may arise. They are thus enabled to

multiply independently of seed, and are thus very diffi

cult to exterminate. Experiments carried on under the

direction of the Illinois experiment station have

shown, however, that they may be exterminated by

clean cultivation and rotation of crops; as follows: 1.

Cut the thistles when in full bloom, as close to the

ground as possible. 2. Plow about three inches deep,

and sow millet or Hungarian grass, seeding heavily,

harrow. This may be done at once or some two weeks

after the thistles are cut. 3. In September, plow under

the crop: or save it for hay as desired. At all events,

plow, and seed liberally with rye. 4. Plow under the

rye in May and seed again with millet or Hungarian

grass, or plant to some hoed crop and give the most

thorough cultivation with continued searching for, and

destruction of every remaining thistle. 5. Continue

the clean cultivation and sharp lookout for thistles

another year.

(3772) E. N. M. asks: Can you tell me

what will remove the stain of nitrate of silver from

linen goods It was a solution. A. Rub on the stain a

saturated solution of bichloride of mercury.

(3773) B. M. D. says: Is there any way

to test the value of fire extinguisher? E. g., I had two

formulas sent me for examination. The manufacturers

claimed that they had efficiency 37 times that of water.

A. The only real test is with a small bonfire, in which

similar fires can be put out alternately with water and

the composition, otherwise the value of the non-com

bustible gases and combination can be compared with

water alone by computing their values.

(3774) F. W. G., Jr., asks: 1. Would

the power of the motor described in SUPPLEMENT, No.

641, be snfficient to drive a fifteen foot boat? A. Yes.

2. What rate of speed can be obtained, from twenty

volts, with the above motor, and what sized propeller

can be used with the best satisfaction as to speed? A.

Probably 4 or 5 miles an hour with sufficient current.

Use an 8 inch 2 or 3 bladed propeller. 3. Can a motol

be made to reverse, if supplied with two armatures? Are

there any such motors, and by whom are they made?

A. The motor can be reversed by reversing the current

in either the aramature or field magnet, but not in both.

For addresses of makers of motors, we refer you to our

advertising columns. 4. What form of storage bat

teries can be used, most advantageously, in the boat

referred to in question No. 1, and where can directions

be obtained for making same? A. For description of a

practical storage battery consult ScIENTIFIC AMERICAN,

vol. 61, p. 22, or Experimental Science.

(3775) C. N. B. asks: 1. What is the

matter with an ordinary bichromate of potash plunge

battery that will run a small motor all right for about

half a minute and then slow down and stop? When I

raised the zincs and gave it a rest, it would do the same

thing again. A. The cause of the failing of the battery

may be a weak solution, poorly amalgamated zincs, or

an insufficient carbon surface. The trouble is polariza

tion, to avoid which you must first of all have a strong

solution and large carbon surfaces. 2. Please tell why

photographic plates after being washed carefully after

fixing bath, dried, and put away in a dry place, should

become covered with white crystals which look like the

hyposulphite soda of the fixing bath. How could this

be stopped? Would varnishing help it? A. We should

say you did not wash the plates long enough, or else

fixed them in a mixed bath of hypo. and alum. If you

used the latter, there is no easy way to eliminate the

crystals.

(3776) D. R. asks: What weight will be

necessary to compress a rolled steel ring, inside dia

meter 36 inches, outside diameter 40 inches, thickness,

therefore, 2 inches, and breadth 4% inches, through a

distance of 1% inches? Also what weight will be neces.

sary to compress a rolled steel ring, inside diameter 15

inches, outside diameter 17 inches, 4% inches broad,

through a distance of 1% inches? A. 8,500 tons for the

large ring, 1,900 tons for the small ring, with pressure

increasing as the rings spread.

(3777) H. K. F. asks: How can I make

a bromide emulsion for coating paper same as the

bromide paper sold for enlarging, etc.? A. It will take

too much space to describe the process here in full.

See SciENTIFIC AMERicAN SUPPLEMENt. Nos. 541 and

339, also Wilson's “Quarter of Century of Photogra

phy,” $4.00, and Abney’s “Treatise on Photography,”

$1.25. Generally the paper now sold is coated by spe

cial machinery.

(3778) C. H. says: I have read some

valuable advice in your paper. I wish to ask some.

I am 20 years old, with common education, $3,000

capital. I can stand hard work. I have no choice for

business. Please advise me and I will remember. A.

We advise you not to make a business venture without

business experience. Choose some business that you

would like, seek employment at any price. Save your

wages and hold fast to your capital until you can start

out for yourself well posted in business details.

(3779) K. F. R. writes: Supposing a

man has no special talent or tastes, what branch of en

gineering is most favorable to health? And particularly

as regards civil engineering. In which department of

this branch would a man lead the healthiest life? A. As

rodman or axman.

(3780) T. H. L. asks: What would be

the best way to blacken canvas (8 oz.) so as to have it

pliable? I want to make a tent to fish through the ice

with. A. For a very flexible canvas a coat of thin rub

ber varnish mixed with lampblack can be used as a paint.

Thin the rubber cement, to be obtained through the

rubber trade, with naphtha and add enough lampblack

to make a paint that can be brushed npon the canvas.

. (3781) W. H. B wrties: 1. I am build

ing the dynamo described in SciENTIFIC AMERICAN

SUPPLEMENt. No. 161, and would like to know if I

can use No. 18 wire on both the field and armature

without materally affecting the efficiency of the dy

namo " A. You can use No. 18wire on the field magnet

and armature of the motor, and you can connect up

your battery to correspond with the winding. 2. Can I

use the motor described in SUPPLEMENT, No. 641, as a

dynamo, and what changes should I make. Both arma

ture and field magnets are wound with No. 18 wire, and

the commutator is made like the one on the dynamo

described in SUPPLEMENT, No. 600. A. By using a cast

iron field magnet, and winding the armature and field

magnet with finer wire, you can convert the motor into

a dynamo. A commutator like that described in SUP

PLEMENT, No. 600, would answer perfectly. 3. I have a

water motor which is 8 inches in diameter; there are 8

paddles; the stream of water is nearly 3% in, diameter,

and the pipe leading to the motor $4 inch. We have

about 45 or 50 pounds pressure in our water works; will

the motor run the dynamo described in SUPPLEMENT,

No. 161, and about what power will it (the motor) de

velop A. Without knowing more of the details of

construction of your motor we cannot estimate its

power, but we think it would be ample for running the

dynamo referred to. 4. How much power will the

dynamo require to run it A. About one-eighth of

a horse power. -

(3782) D. A. W. & Son ask : 1. In a

plunge battery as described in SUPPLEMENT, No. 792,

how often does the battery have to be recharged ? A.

It depends upon how much the battery is used. If it

is used continuously, the solution will last but four or

five hours; but if not used, the solution does not deteri

orate except by evaporation. 2. What is about the cost

of charging battery once? A. It costs about $1.50 to

charge a battery of 8 cells once. 3. How much should

bichromate of soda and commercial sulphuric acid cost

per pound 7 Where can it be bought : A. Bichromate

of soda costs 14 cents a pound; sulphuric acid (com

mercial) costs 4 cents a pound in small quantitles, and

in carboys, 2 to 3 cents. You can purchase these ma

terials of any of the large dealers in this city.

(3783) G. H. writes: 1. I have a home

battery made as you described recently. It has one cop

per and one zinc plate 3 inches square. About how much

current will it generate and how long-will it last, work

ing constantly A. The current generated by a battery
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of this form is slight. The battery, if sealed so as to

prevent evaporation, will work for one or two years. 2.

In rewinding the motor described in SUPPLEMENT, No.

641, what size wire should I use on the armature, and

also on the magnets, in using it on the Edison cir

cuit? A. Wind the field magnet of the motor with No.

30 wire, and the armature with No. 24, so as to give the

machine a total resistance of about 60 ohms. 3. How

can I convert metallic silver into chloride of silver ? A.

Dissolve your silver in nitric acid and precipitate with

hydrochloric acid. 4. If I suspend a zinc plate in a

solution of zinc, and a copper plate in a solution of

copper, and connect a wire to each, will it generate as

much current as the Trouve battery mentioned above,

and will it last longer ? A. If you mean to suspend

your plates in separate vessels, no current will be gene

rated; if you mean to suspend your plates in a vessel in

which the solutions are separated by gravity, as in the

gravity battery, you will find the current much greater

than that of the Trouve battery, owing to the decreased

resistance.

(3784) J. W. asks: Which of the two, a

36 inch propeller with a pitch of 7 feet, or the same pro

peller with a pitch of 3% feet and twice the speed,would

be most effective? A. The effectiveness of the pro

peller will depend upon the shape of the vessel. The

long pitch is most effective with boats having fine lines

and built for speed. The short pitch is most effective

for freight boats,barges and tugs. Of the long and short

pitch, as applied to the same vessel, the long pitch will

have most slip and the short pitch will require the most

power to run it at double speed, so that there is a pro

per proportion of pitch of,wheel for every different pro

portion in the lines of a vessel, as well as for its line of

duty.

(3785) W. H.A. asks the process of fiber

izing asbestos. A. Asbestos is fiberized by crushing

between corrugated rollers.

Replies to Enquiries.

The following replies relate to enquiries recently pub

lished in SciENTIFIC AMERicAN, and to the number

therein given :

(3625) Referring to query and answer

3625, I offer the following as being more simple than the

rule already given: When the square of half the chord

is divided by the rise of the arc, and the rise then added

to the quotient, we have the diameter of the circle, one

half of which is the radius.—JAMEs NAPIER.

In answer to inquiry No. 3463, I would

say that a coating of paraffine wax in the package will

prevent the discoloration of spirits. I believe the tannin

in the wood is the cause of the spirits discoloring and a

coating that will keep the spirits from coming in con

tact with the wood will give the desired result.—E.

B. S.

TO INVENTORS,

An experience of forty years, and the preparation of

more than one hundred thousand applications for pa

tents at home and abroad, enable us to understand the

laws and practice on both continents, and to possess un

equaled facilities for procuring patents everywhere. A

synopsis of the patent laws of the United States and all

foreign countries may be had on application,and persons

contemplating the securing of patents, either at home or

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

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

tensive facilities for conducting the business. Address

MUNN & Co., office SCIENTIFIC AMERICAN, 361 Broad

way, New York.

INDEx OF INVENTIONs

For which Letters Patent of the

United States were Granted

December 8, 1891,

Harrow, J. A. Rube

Harvester, corn, M. K. - - -

Harvester, cotton, J. A. House...

Harvesters, cutti

See Hydrocarbon burner.

er.

Cable grip, L. Kannenstine.......................... 464,878

Can. See Non-explosive can.

nd unlocking mechanism, N. Finck. 464,

F. Braun.........

Car brake, J. Trendley..........

2, railway, E.# Desoe

Hat or cap, P. Goldmann ...

Hatchway door operating dev

Hatchway doors, device for ope

stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Hay rack, E. P. Dicken.........

W and ventilating rooms, apparatus for,

• Tarp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Heating, system of steam, W. P. Skiffington.......

Heating with fluid fuel, apparatus for, W. A.

Koneman......................... . . . . . . - - - -

emp cleaning machine, W. H. Mugge

oe, Belden & Christenson

ice. D. Fraser.......

rating, R. Hallen

Bea

ling, W. B. Guernsey..

J. A. Hinson.....

J. J. D. Kingsbury.

Car coupling, G. D. Lewis.....

Car coupling.J. H. Sweeney..

door, F. A. Moore....

Car, dumping, j. j. So

Car dumping mechanis

Car grips, removable s

Carstep, extension, W. N. Cand

Car wheel, railway.

car:"' pipe coupling for railway, J.

are. . . . . . . . . . . . . . . . . . . . . . . . . . . ....................

ressed steel brake beam and shoe head for

- Oen. . . . . . . . . . . ..................

transmitting mechanism for motor, C. W.

O. -

ee#or music holder. Curtain hold

"N. Smith. ...

8
-

Horseshoe calk, e

Horseshoe marsh,

Hose coupling, Reid

nsible, J. C. Higgins

Dodge...........

:-onnels

Carbonic acid in mixture of gases, pocket a

ratus for determining the amount of, H.

- - - -- - - - - - - - -£W. H. Philips....
- 8.----------------------

e tops, dressing fo

#17

#

#ngot manipulators |Show case.

tanet, O. A. Wheeler....... -- - - - - - - - - en. . . . . . . . . . . . . . . . . . . --- -

Catalogue, card, C. ns, device for detecting,

Ceiling floor, cohes T. Crane............................................

See Branding iron.

Iron ore for furnace use, compound for prepar

87 s464,

n......

ive, R. Guastavino.. -

ear. . . . . . . . . . . . . . . . . . .

urning, J. F. De Na

Varro................................................

Cement, manufacturing hydraulic, J. F. Navarro.

Cement,#ortland, J. F. Navarro..

att . . . . . . . . . . . . . . . . . . . . . . . . . . .

hair hair. Folding chair. Switch

o -

Chairs, adjustable platform for, Wheeler &

Salathee................................

|464.#
# er..... . . . . . . . . . . . .

Railway rail joint.

. H. Carr...............................

Čey. See Telegraph key.

(nife. See Pocket knife.

(nitting machines, presser wheel for, F. L. Wig

#Centering tool, G. W.

464

#

#
Churn motor, J. H.

Cigarmaker's stand or table, J. M. #71 issant.............

Benbow & Moseley.

A. G. Waterhouse.......

Clamp. See Basin clamp. Electric wire clamp.

p filtament, incand, E. E. Harsin..............

er.

e:nt, L. K. Boh

ardson...................

Lantern, A. L. Baron.......

Lanterns, burner

11. ------------------

fastening for, F. Dietz

La': wick raiser attachment for, Marston &

eeny. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Lathe attachment for turning machines, Linds

:lutch, friction, W. E. Caned

ng appara

Cock, lubricating stop

in mailing card

Lawn sprinkler, R. S. Moore.

Leather hanger, automatic,

artificial, J. B. Kreider...

er and newspaper box,

ner

Letter box, H. B. Anderson.... .

Letter box, house, White & Lewis...........

See Lamp chimney lifter.

Lightning arrester, E. Thomson.................... 464

Loading and unloading apparatus, T. J. Clepper..

ee C# lock. Nut lock

or. ------------------

untrock.............

Aoom picker operating mechanism, L.

See Axle lubricator

Lubricator, W. Mieding.......

- T. S. Wiles

M

Colter fastening, plow, R. M. Sherrod..

Combing machine, J.

und engine, W. M. Smith..

Condenser, electrical, N. Tesla.

ker, steam, C. W. Steri

Corn hulling machine,

ating machine, H. A.

C.T. Segar.............

matter, machine for marking or printi

ing.

. A. Burns............................464,705,

Cranes, fluid connection for, J. A. Burns. - -- -

Cultivator, S. Gasser........

rry comb, F. E. Kohler.

Curtain fixture, R. Butler...

Curtain'''''", L. A. H. Grenelle

d............................ - -

Cutter. See Brick and tile cutter. Ice cutter.

tus, Hampton & Haner.......- 464,603

£,& Schade......... - -

W. E. Sparks

Ord. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - -

£ folding dress goods, etc., device

• Talley...................................

Me: device 'for powdered materials, B. R.

Oster............. . . . . . . . . . . . . . . . . . . . . . . . . . - -

Measuring:*: cloth, H. Hebert.

s

Metals from their ores or com

lysis, obtaining, C. S. Br

ee Elect

#" by elect

ey. . . . . . . . . . . . . . . .

i wer mechanism. E. C. Grimn

Dental vulcanizer, Cl

Transformer motor.

nn & Holland........... Mowing machines, spring lifting device for,

Steward............ ......................

ic.

A. Mearceau.

ktie fastener,#. L

We can, Mi. Lappe..

, T. McDonald, Jr...

k, R. Squires............

breech-closing m

hneider......................

Ordnance, breech-loadi

Ore separator, W. G. Con

spring clutch for,

er................. :

ng , and locking mechanism, jail,

s & Sobinski...........................".
Doors, machine for manufacturing panel, A.

#.
- - - -- - - -- - - - - - - - - - - - - - - -- -

Dough raiser, A. H. Hollender.

Drier, J. W. Wilmott..

echanism for, H.

He nd

F. W. Hedgeland

u

Packing, piston rod, C. C. Jerome..

Packing, stuffing box. R. Walsh............ ... 464,657

l,£, E. & H. A. Pirrung... 464,520

Paper box machine, C. F. An

Paper making machine, C. Eichhorn.............- -

aking machinery, cylinder vat for, J.

ulp, machine for straining

Dye, blue-green azo. Lauch & Krekeler..

Dye, violet, M. Hoffmann.........

Dye, violet, A. Weinberg...

Earring, Bonner & Eisler.....

Easel bracket, J. W. Campbell..

G. Waterhouse..........

Electric motors, automatic cut-out for,

Wheeler...........................

Electric track signal, H. A. Parrish

Electric wire clamp, Green & Brown.

Electrical currents, time registering

& Cobb, Jr........................

Electrical transformer, A. Pol

Electricity, system of distribu

Electro-magnetic motor, N. Tes

e

Plevator, R. T. Cran

fievator and stacker, States & Hail....

Embossing machin F. Berner, Jr. (r)........

*: machines, fabric holding frame

In g------------------------...............

#for, P. Davidson

Electric meter, A.

£pyrazolone, m *

£ - --- ---*

Picture exhibitor, N. #. Sheets..

Pinion, composite, J. Riddell

*:*'s and stop valve, combined, Decarie

h, G. B. Schaeffer.

: A. Edi, T. A. EOlison..

la............. . 464

battery, W. Morrison.

--- -- -- - - -- - -- -- -- Pipe or nut wrenc

# attachmen

M. Williams.........

harrow, and cultivator, combined, C. L.

W . . . . . . . . . . . . . . . . . . . . . -

Engines, automatic shut- Plow, sulky, Howard & Leonard

Envelope and stamp moistener

Eraser, chemical, Macomber &

Excavator, W. W. Lemmon...........

Extension table, E. H. W. Stahlhuth

system, electric, B

Faucet, M. Potter............

- flood, W. W. King.

Fence, portable, S. Benn.

al to pickers,#: mechanism f

Pool ball frame, W. A. Sweet....

Post. See Fence post.

Power machine, J. R. Vandervoort.................

Press. See Baling press. Printing press. Shap

Presses, automatic

*rinter's quoin, J. E. Baker..

*rinting press. J. L. Cox..............

Printing press£,

n........................464,599,

frisket for hand, L. D. Clark.

Masters......................

alry harness, means for attach

ng, W. F. Peel............................... -- -

Fire escape, H. Schwannecke.

r, automatic, H. Pe

Folding chair. C. F. Batt.
Folding seat brace, A

frame. "See "Picture frame.

See Disintegrating furnace. Smoke

consuming furnace.

Furnace bosh plate, T. M. Pollock (r)..............

Furnace for the manufacture of

Gauge. See Pressure gauge.

. See Telephone protector. Tree pro

Pr' scalding and rinsing machine IL. Cunning
alth. . . . . . . . . . . . . . . . . . . . . . . . . .

Pulley, J. M. Dodge..............

ion, Keck & Buob.

Pump, pneumatic, U. Cummings.....

Pumps, controlling apparatus for feed, G. A.

Roessler................................. - -

heck, W. Pi'.

k See Hay rack. Sewing machine spool
tack.

iator. T. Holland...

oint, M. C. Niles.

oint, E. Samuel...

Pool ball frame.

arris. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

etermining the radius of curvature

rayton.................

Game board, E. L.

Garbage receptac

paratus for and met

elm & Machlet, Jr.

Gas apparatus for manufact , electric. C. E. Buzzel

son 464,614

ignals, interlocking applitailway switches and s

ance for, I. Randolph................

Railway system,'', L. O. Dion. -

tl. . . . . . . . . . . . . . . . . . . - --

nductor for electric, W. H.

''
*- - - -- - - - -- -- - -- - -- ------ - - - -

Rake. See Hand rake.

ng. Fi

cutting, pneumatic tool for, D. Draw:

n

Ga': center seal and by-pass valve for,

. Morava.........................................

Martindale

Gold and silver£ ore, apparatus for separat- *: conduit co

in

ent for elevating and
ey. . . . . . . . . . . . . -

821Grate attachment, G. W.

H

AND EACH BEARING THAT DATE.

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

Abdominal supporter, F. Steinmetz...

Aerial machine, S. Cairncross..........

Alarm. See# alar

Animal trap, D.F. Pag

Ant trap, S.A. Walker

Armature winding for

Arnold. - - - -

Ax. V. Beck....

Axle lubricator, H. M. Goodman

Bag. Mail bag.

Baking or roasting pan, A. C.#- - - - - - -- - - - 464,685

Bale bands, machine for applying heads or hoo

to wire, F. B. Griswold

-# press, J. B.£ imbe

an e, suspensory, J. C. Chambers.

£"
arrel stand, Č. Allen........... . . -- -

barriers controlling openings, machine for open

#:
ing and closing, A. L. Webster............. 464,597

Basin clamp, stationary, J. J. O'Donnell 464,888

Basket cover, G. C. Garbrance 464,686

Basket, fruit, F. J. Hawley...... 464,565

Battery. See Secondary battery

Beans, machine for trimming and cutting up

Kohler & Whittmann.......... 464,880

Bed bottom of springs, O. R. Hunt... 464,604

Bed brace, A. G. Busbea......... 464.644

ed, folding, M. Samuels...... 464,803

ed or lounge, sofa, J. Rimmer. ... 464,656

ed warming apparatus, C. B. Paul. 464,585

erth, self-leveling, H. T. Morse.. 464,625

icycle, j. B. Evans........... ..464,789, 464,790

3inder, temporary, W. S. Gray...... ... 464,662

Rinder,£: C. E. Morehouse...... ... 464,731

Bisulphide of carbon, retort for making, J. Beck. 464,747

. See Game board.

t. See Torpedo boat.

Boat sculling device, E. H. Pratt.......... 464,715

Bobbins, machine for putting rings upon,

Baldwin....................................... 464,650

Boiler. See Steam boiler.

Block. See Keel block.

Blowers, means for operating, T. A. & J. H.

Murphy ................ ............. ......... 464,638

ook or music holder, A. A. Moffitt..... . 464,512

oot or shoe wear plate, P. R. Bedlington .464,845

oring machine, N. A. Chaney- - - - - - - - - - - -- . 464,646

lottler’s steanning pan, H. Krous... 464,774

3ox. See Dice x. Letter box. Letter and

:"' box. Metallic box. Stuffing box.

ee Bed brace.£ seat brace.

See Easel bracket. Stage bracket.

See Car brake.

operating device, G. R. Rogers 464,

iron, A. B. Bray........ . 464,913

tile cutter, automatic, D. Brown 464,848

machine, Emmerich & Wonderlehr. 464,754

rant............................. 464,647

E. Thompson 464,641

C. A. Minehart..... 464,885

construction of, R. Guastavino......... 464,562

foundation or inclosure for, R. L. Har

ris..................................... ... 464,771

Burglar alarm, C. Guelich... ....... --- 464,865

Rock drill, D. Hilt..........................

Roof£ soil pipes. W. H.

Grate, circulating water bar, J. Reagan.

paratus, sickle, D. A. Danfo

ess. H taver...

#
942Rope clamp. F. B. McKenney.

Ruching machine, C. G. Hill..

ash cord pliers, G. H. Duvall

rating device, W. J. B. - -

H. W. Clark.....................

law mandrels, means for lubricating, J. M.

|cissors gauge, buttonhole, A.I. Campbell.

ls, fountain swab for, L. Bagger.

. Richardson.................

- pener, bush, L. Mayer..

and rake, D. L. Pinkham.................

See Leather hanger.

Harness, A.T. Rutter.......

Harrow, S. M. Cole.............

#

Screw cutting die, C. A. Johnson.......... ... 464,568

Screw cutting machine, E. A. Stimson. . 464.532

Screwdriver, J. H. Lyon............... . 464,574

Seat. See Velocipede seat.

Secondary battery, I. L. Roberts.. 464,665

Separator. See Ore separator.

Separator and screen, J. Pollock... 464,776

Sewing machine spool rack, L. Lewy....... 464,623

Shaft attachment, vehicle, J. B. Tichenor. 464,838

Shaft support for buggies, C. H. Baker....... 488

Shaping press, W. S. Stapley ................464,736, 464,737

Shears, etc., apparatus for polishing, Patters -

& Ryan....................................... ... 464,585

Sheet metal, shears for cutting, H. L. Edge. 464,652

Shell for high explosives, J. G. Justin...... 464,569

Shelving, skeleton, S. W. & A. L. Pope. 464,723

Show case, C. A. Bacon. . . . . 464,918

Shutter fastener, W. B. Limin 464.

Shutter fastener guard, B. P. Mil 464,713

464,841Sieve or sifter, E. Wittmann - -

Signal. See Electric track signal. Railway

nal. Railway crossing alarm signal.

Sled, bob, J. H. Weicher..........

Slicer, apple, E. Church.........

Smoke consuming furnace, J. D. Lee......... -

Smoke consuming furnace,Murnane & Trecy..... 464,580

#" switch, W. R. Patterson........... ... .. 464,519

Sprinkler. See Lawn sprinkler.

Stage bracket, G. A. Chandler....................... 464,769

Stand. See Barrel stand. Cigarmaker's stand.

Station indicators, automatic operating mechan

ism for, J. Kueffer....... ... 464,941

Steam boiler, F. W. Coombs . 464,556

Steam boiler, L. W. Lester... 464,827

Steel, manufacturi 464,920

464,688

464,609

464.550

464,794

. 464,935

Supporter. See Abdominal supporter.

Suspenders, E. H. Lieberthal........................ 464,882

Switch. SeeS "#£ switch.

Switch chair . H. Phillips......................... 464,732

# #d £w ri 464,840Table or 8 cover, F. E. Waring............ - -

Tap wrench, A. E. Brion........... . 464,659

Tattooing machine, S.F. O'Reilly 464,801

Telegraph, automatic fire alarm 464,510

Telegraph key, L. F. Robare. ... 464

Telephone circuits by induced er currents,

means fors' the interference with

speech on, Stanley, Jr., & Kelly......... - - -#
Telephone J. L. W. Zietiow. . 464,643

Thimble, W. A. Wood............... . 464,545

Ticket, railway, A. Rokusek et al... - - - - --

Tie. See Railway tie.

Tile fastening, roofing, M.A. & J. H. Jackson. ... 464,503

Tobacco pail cover. N. E. Neustadtl........

Tongs, metal worker's, H. Wil

Torch and oiler, combined, H.

Torpedo boat, J. A

Toy and advertisin

Toy, figure, H. Wo

Toy, magnetic, G. A. Goods

Toy, musical, W. A.# - - - - -

"ransformer motor, O.T. Blat #
Transmitting mechanism, variable,

'rap. See Animal trap. Ant trap.

"ree protector. W. S. "#"w. - - - -- - - -- - - - -

'rolley, electric railway, J. W. Schlosser.

Trousers, J. M.#
Truck,#, H. F.

'runk, C. W. Lewi

Tube. See Egg carrying tube.

Tube scraper, E. H. Jeeves...

"ype basket brush, C. H. Platt..

ypewriting A. D. -

Typewriting machine, Hearn & Donne.

"ypewriting machine, W. P. Kidder

"ypewriting machine, J. M. Prenti

'ypewriting machine, J. B. Secor.

'vpewriting machine, C. L. Sholes

Valve, T. W. Heermans..........

Valve, automatic, J. D. McRae........

Valve dressing machine, Sampson & Wright.

Valve, flushing, E. W. Smart........................

'a' continuous ventilation, mixing, C. G.

- L. Short. . . . . . . ...............................

Valve£ for regulating the speed of motors, T.

Deakin....................................

Valve, sheet metal check, C. E. Buckley.
Vapor burner, Thisseli & Wilder.

Vegetable fiber, machine for cleaning,

kins......

J. Ri

|

H
464,756

#
#
,617

-.

:
#

:Inor......... . 464,

Vehicle wheel, ... W. Woodw . 464,767

Veil holder, L. A. H. Grenelle. . 464,864

Velocipede saddle, E. G. Latta . 464,653

Velocipede seat, W. Lindner." . 464,508

Venetian red, manufacture of, W. J. Wigg. . 464,917

Vent for casks, automatic, L. Stuhr..... . . . . ... 464,703

Vessels, apparatus for maintaining a constant

plane in floating, B. Tower........... .... 464,806

Vessels, propulsion of, J.T. Fisher. . 464,621

Vessels, propulsion of G. Rooke...... . 464,829

Violins, tuning£ for, J. Bohmann.. . 464,912

Wise, D.C. & J. Sabourin.. - 464,523

Wagon bed, B. F. King.

Wagon running gear -

Washing machine, W. G. H.

,570

735

• **. Eitanna. .

Washing machine, A.C. Papke...

Watch bow fastener, O. Johanson. ,743

Watchmaker's ruby pin setter, F. H.

water discharging apparatus, M. H. Robinso

,87

##Water purifying£ W. Anderson.. - 669

Weed cutter for listed corn, Dimity & Griffin...... ,819
Weft £ fabrics, mechanism för cutting the

floats of, G. A. J. Schot ,734ott..........................

Wheel. See Car wheel. Paddle wheel. Vehicle

wheel. Wind wheel.

Wig frame, H. A. Emery..

Wind motor, G. W. Brown..

Wind wheel, C. R. Sundstrom.

Window stop, H. Z. Coles.

Wire fabric, guide for w

Frost...

Wire fabric,

Wire stretcher, G. W. Wright......

Wire tightener and loop former, W. Tibbals. -

Working barrel attachment and combination of

valves, A. E. Barnhart........................... 464,785

Wrench. See Pipe and nut wrench. Tap
wrench.

Wrench, F. S. Cook........------- - - -.... 464,751

DESIGNS.

h , F. A. Strough.

Knob or pull, E. G. & W. 21,227

Money# H. Menke........................... 21,231

Oil cloth, C.T. & V. E. to 21,219, 21,232

Pin or badge.J. A. Dawley - ...21,223. #!
Spoon, A. J. Dempsey... .21,221, 21.

Spoon, M. E. Gilbreth.... . 21,

Spoon, etc., J.T. Henderson.

Spoon, etc., G. A. Schlechter

Stove, open front, F. Ritchie..

Stove or range, cooking, B. Bark..

TRADE MARKS.

Ale, stout, and porter, J. Labatt.........

Belting, leather, Fayerweather & Lade

Belting, leather, G. W. Snider.......

Bronze powder, Piper, Doremus & C

Carriages, cutters, sleighs, and vehicle pa

Neville............................

Cough drops, Davis & Schindele... -

Fabrics, preparation for cleaning and restoring, J.

• Bluck............................................ 20,45t

Headache powders, corn cure, cough, cough drops,

tooth cordials, pills, and inhalers, A. L. Beck. 20,450

Knives, forks, spoons, and other gold, silver, and

plated articles, M. W. Galt, Bro. & Co...........

Remedy for diseases of the lever, G. S. Pitcher.... 20,44:

Remedy for fevers, tuberculosis, abscesses, and

rheumatism, Farbwerke, vormals Meister

Lucius & Bruning............................ -

Remedy for the piles, M. L. Jewesson...........

Seeders and grain drills, Dowagiac Manufacturing

Ompany.... ....... - - - -

Silk dress goods and b

Company.............
Tonic. F. E. Matthews.......

Veterinary remedies, J. Barton. - ... 20,45)

Veterinary remedies, Reid & Ullrich.. .20,454, 20.45:

Whisky, Devereaux & Meserve..................... 20,45%

A printed copy of the specification and drawing on

any patent in the£ ist, or any patent in print

issued since 1863, will be furnished from this office for

25 cents. In ordering please state the name and number

of the patent desired, and remit to Munn & Co., 361

Broadway, New York.

Canadian patents may now be obtained by the in.

ventors for: of the inventions named in the fore.

oing list, provided they are simple, at a cost of $40 each

f complicated the cost will be a little more. For ful

instructions address Munn & Co., 361. Broadway, New

York. Other foreign patents may also be obtained,
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ment, as the

24boerfieemente.

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 1

and is set in agate type. Engravings may head adver

tisements at the same rate per agate line, by measure

letter press. Advertisements must be

received at Publication Office as early as Th

morning to appear in the following week's issue.

USEADMANIWAll PIASI:It is Hard, 1, ense, and Ad

hesive. Does not check or cruck.

It is impervious to wind, water,

C. and disease germs. It dries in a

|-few hours. It can be applied in

|- any kind of weather. It is in gen

eral use. Licenses granted for the

mixing,using, and selling.

Address ADAMANT MFG. C0.

3.09 E. Genesee St.,

*yracuse, N. Y.

Palent Foot Power Machinery

Complete Outfits.
Wood or Mewal workers withoutsteam

power, #" successfully compete with

the larg" shops, W. "#. our New

LA Boit SAVING achinery,

latest and most improved for practical

shop use, also for Industrial Schools,

tiome Training, etc. Catalogue free.

Seneca Falls M#. Co.

695 Water Street, Seneca Falls, N. Y.

fine Ia:-
lies, RèamèIS, etc.

...---------...-->
-

-

IIIIIIII/IIIIL LIGHTNING -

£B:#########! 1

**:::::#other

WILEY & RUSSELL MFG. C0, Greenfield, Mass,

New York Agency, 126 Liberty Street.

T. A. C. ''''''''''':
- - * two millions. Manufactured on roy

"#H########, AnvertisingCoshoc"rox. o. Co.,

W RANSANT |NGRUSTATION POWDER
DR LER!!!”OWND FOR REMOVING

| *Alt in Bø/lers.
WILL SAVE IT'S COST INFUEL AND REPAIRING

PEERLESS &#'''

MacN:2nt's cit'."
5-MARY's "ELECTRic'DAMPER #ULATOR.

J.O.W.INANS 220 FREMONT ST.

SAN FRANCISC O, CAL.

MPERI MODEl MAKING.'PETER SEYL, cago"Model Works, Chicago, Ill

179. Madison St. W# for catalogue of Model£

HE PENNA. DIAMOND DRILL & MFG. C0.

BIRDSBOR.O., PA... Builders of High Class

Engines, Diamond Drills, Power and Hand

Cranes, and General Machinery.

THE REMINGTON

STANDARD

TYPEwRITER

Isto-day,asit

hasever been

the leading

Typewriter.

Carefully

tested im- *=

provements send/or "

are constantly added to this famous

machine.

trated Catalogue.

TRP OUR PARA GON BRAND OF TPPE*R/TER

R/BBOWS.

Wyckoff, Seamans & Benedict,

327 Broadway, New York.

Isad out and send

Ithe WATCH,

Ito woub

Moss TYPE-

PHOTO ENGRAVING,

-ZINCETCHINGSPECIALTY
---

Ournew General Circular “...A.,” showing specimens

of all our work, is now ready. Send stamp and particu

lars for estimates.

Now READY!

A NEW AND WALUABLE B00K,

THE SCIENTIFIC AMERICAN

yclopedia

Of

NOTES AND QUERIES.

eceiptS,
©-

12,000 Receipts. 680 Pages. Price $5.

This£ work contains a careful, compila
tion of the most useful Receipts and Replies given

in the Notes and Queries of''pub

lished in the scientific American during the

£ fifty years; together with many valuable and

mportant additions.

wer Twelve Thousand selected receipts

are here collected; nearly£e: branch of the use

ful arts being represented. It is by far the most

comprehensive volume of the kind ever placed be

fore the public.

The work may be regarded as the product of the

studiesand practical experience of the ablestchem

ists and workers in all parts of the world; the in

formation given£ of the highest value, ar

ranged and condensed in concise form convenient

for ready use.

Almost every inquiry that can be thought of,

relating to formulae used in the various manufac

turing industries, will here be found answered.

Instructions for working many different pro

cesses in the arts are given.

It is impossible within the limits of a prospectus

to give more than an outline of a few features of

So extensive a work.

Under the head of Paper we have nearly 250re

ceipts, embracing how to makepapier maché; how

to make paper water proof and fire proof; how to

make sandpaper, emery paper, tracing paper,

transfer paper, carbon paper, parchment paper,

colored papers, razor#": paper, paper for doing

up cutlery, silverware; how to make luminous

paper, photograph papers, ete.

nder the head of Inks we have nearly 450 re

ceipts, including the finest and best writing inks
of all colors, drawing inks, luminous inks, invisi

ble inks, gold, silver and bronze inks, white inks:

directions for removal of inks; restoration o

faded inks, etc.

Under the head of Allows over 700 receipts are

given, covering a vast amount of valuable infor

mation.

Of Cements we have some 600 receipts, which

include almost every known adhesive preparation,

and the modes of use.

How to make Rubber Stamps forms the subject

of a most valuable practical article, in which the

complete process is described in such clear and ex

licit terms that any intelligent person may readily

earn the art.

For Lacquers there are 120 receipts: Electro-Me

tallurgy, 125 receipts; Bronzing, 127 receipts; Pho

tography and Microscopy are represented by 600

receipts.

Under the head of Etching there are 55 receipts,

embracing practical directions for the production

of engravings and printing plates of drawings.
Paints, Pigments and Varnishes furnish over

800 receipts, and include everything worth know

ing on those subjects.

Under the head of Cleansing over 500 reci

are given, the scope being very broad, embracing

the removal of spots and stains from all sorts

of objects and materials, bleaching of fabrics,

cleaning furniture, clothing, glass, leather, metals,

and the restoration and preservation of all kinds

of objects and materials.

In Cosmetics and Perfumery some 500 receipts

are given.

Soaps have nearly 300 receipts.

Those who are engaged in any branch of industry

probably will find in this book much that is of

U #SaveMoney BIGYGLES WINTER

Ś. ByBuying PRICES.

#. mondesafety1xcushiontiresslio
'90 Juno, (91 make) lady or man, all ball T

Mercury Diamond Safety,all steel -

40 in.Victor Jr. ball bgs.tan t[alsoothersizes] 37 17

50other styles, &2002d hd wheels, greatly, reduced.

Cata.free. Rouse, Hazard & Co, 16 G St. Peoria. Ill.

DRAPER's

RECORDING

| THERMOMETER

Standardized

-AND

Warranted.

Gives a correct and con

tinuous record in ink on a

weekly chart.

For particulars, address,

The Draper Mfg. Co.

152 Front Street,

NEW YORK.

--->

*-*.

*
*-i

lateau wrote. "
-

-

|

Size, 14x20 inches, $30.00

* 9x14 “ 15.00

GENERAL* EXPERIMENTAL

MACHINE WORK. Best facilities in chicAgo

NATIONALMACHINEWORKS:35S°CANALS CHICAGOILL

RET SAW or W00DS
BRACKET

Planed Ready for Use. Books of Design

[…"Send stamp for catalogue. .

CABINET wooDS AND VENEERS.

THE E. D. ALBRO CO.,

Eastern Branch, 200-lewis St., New York, U.S. A.

H.T. Bartlett, Mgr. F. W. Honerkamp, Ass’t Mgr.

Mills, Cincinnati, Ohio.

DEAFN####An Molsis clipy Peck's Invisible Tubular Ear Cushions. Whispers
heard. Successfulwhen allremediesfail. SoldFREE

only by F. Hiscox, 853 B'way, N.Y. writefor book of proofs

STORY OF THE UNIVERSE-BY DR.

William Huggins, D.C.L., L.L.D. Presidential address

before the ritish Association, Cardiff, 1891. A review

of the newer methods of astronomical research which

have led to the remarkable discoveries that have been

made within the last thirty years. With portrait of Dr.

Huggins. Contained in SCIENTIFIC AMERICAN SCIP

PLEMENT, No. 819. Price 10 cents. To be had at this

office and from all newsdealers.

Astronomical Telescopes
of superior defining power,

EYE PIECES, etc.

Manufactured by

- W. & D. MOGEY,

418 West 27th Street, New York.

[…"Send for catalogue.

The “Magic CommonSense.

A Freak in Poeket Books.

post-paid, escts

ombination for Coins, -

ACK. Bills and Stamps, post- FRONT.

paid,so cts. Agents, dealers, everybody, write for catalogue of

#ewinventions. MAGIC INTRobUCTION Co.,227 Broadway, N.Y.

A PHULFFHING MR RHP

At a price to sell.

shot, beautifully

nickel plated, m , brass

::£ finished£

strongest air gun made erytime you work the lever

£I'rom *1110-11.Co.,M' Plymouth, Mich., U.S.A. r Rifle

for our list of 19 Cata

#. #1: and

usical Inst- ts

W.STORY,26Central#####:

The handsomest and

EXCELLENT BLACK CoPIES, only equaled by Litho

# of anything written or drawn with any Pen by
hePatent

Specimens

free-
*

Ten Eyck & Parker, 66 Pine Street, New York

THE MODERN ICE YACHT – BY

practical value in their respective callings.

Those who are in search of independent business

or employment,'# the home manufacture

of sample articles, will find in it hundreds of most

excellent Suggestions.

IMUNN & CO., Publishers,

Geo. W. Polk... A new and valuable paper. containing

full practical directions and specifications for the con

struction of the fastest and best kinds of Ice Yachts of

the latest, most approved forms. Illustrated with en

gravings drawn to scale, showing the form, position,

and arrangement of all the parts. Contained in SciEN

TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10

cents. To be had at this office and of all newsdealers.

SCIENTIFIC AMERICAN OFFICE,

W00D WORKING MACHINERY

For Veneer, Fruit Package and Barrel Works.

Handle, Spoke and Turning Factories.

I. E. Merritt Machinery Co., Lockport, N.Y.

CL-A-IRIP: ”S

weitand you are

- time. But if... .

such ineveroffered.

GenuineGold

lić. Gold plate

WooL WASHERS,

WARP DYEING AND SIZING MACHINES,

PATENT Rus', 'yered SQUEEZE

POWER WIRINGER's Fort HOSIERY AND

YAir N. D Y El N.G.

DRYING AND VENTILATING FANS,

W0OL AND COTTON DRYERS, Etc.

- Catalogues free.

CEO. P. clark,

Windsor Locks, Conn.

FO. O.T. PoWER

MACHINERY,
BRACKETSAWS, LATHES, &c.

PRACTICAL WoRKSHOP.

Outfits for iron and woodworkers.

Carving Tools, Amateur Sup

plies, etc. Send for Catalogue.

J. J. VVATROUs,

213 RACE ST., CIN. O.

*- "...

361 Broadway, New York.

N |CKEE CKER& LEVETT

CHEMICAL CO.

.****** NewYork USA.

"... " - - works. . . Flushing Ny.

PLATING

|

".

E.

".

Send for Catalogue of - -

NIKELM-ELECTR0-PLATING

SUPPLISAPOLISHNSMMHRA:

OUTFITS.

| ||||}}#EIFR
| Figures*; and all kinds of ex

# amples. perated by *:
Saves 60 per cent of time. In

NEW Books.
The American Marine Engineer.-Theoretical

and Practical. with examples of the latest and most

approved marine practice. For the use of marine engi
neers*:£, ": Emory £":m- *:::
neer. Illustrated by engraving. 1110

Price........................-------------------------s:#5

Art Dictionary.—Adeline's Art Dictionary, contain
ing a complete index of all terms used in art. hitec

ture, heraldry, and archaeology, translated from the

French, and enlarged, with nearly 2,000 illustration

12mo, cloth.---------------------------------------- s--->5.

Architectural Iron and steel, and its application

in the construction or buildings. Fully illustrated with

engravings from original designs. 8vo, cloth. *-
H. Birkmire. N. Y. 1891......... ..............----->|->|->

Building and Machine Draughtsman- A prac

tical guide to the projection and delineation of"subjects

£" in the practice of#£ d nist,:
uilding constructor, etc.; by practi raughtsmen.

i2mo, cloth." London. 1891." *>.00

Arithmetic of Electricity. By T. O'Conor Sloane,

A.M., E.M., Ph.D. This work gives electric calculations

in such a simple manner that it can be used by any one

having knowledge of arithmetic. It treats of calcula

tions for wiring, resistance in general, arrangement of

batteries for different work, and is supplemented by the

most practical series of tables ever published. It is abso

lutely indispensable to the practical electrician, as well

as to the amateur. 1891.........................-----s1.00

Cleaning and sewerage of Cities. Adapted from

the German, by permissionofauthor, J.M. Goodell, asso

ciate editor Engineering News, with introduction_by

Rudolph Hering, Am. Soc. C. E. Sewerage, sewage Dis

posal, Street Cleaning. By R. Baumeister. III. 8vo,

cloth. New York. 1 s2.50

Colliery Manager's Handbook, acomprehensive

treatise on the Laying-out and Working of Collieries. A

book of reference for colliery£ and for the use

of coal mining students preparing for first-class certifi

cates. By Caleb Pamely, Mem. N. Eng, and S. W. Inst.

Min., Eng. Medium 8vo, 600 pp., with nearly 500 illustra

tions. 1891------------------------ .....s.l.o.o.o.

Dynamo Construction: A practical handbook for

the use of engineers, constructors and electricians in

charge, embracing framework building, field magnet and

armature winding and grouping,compounding, etc.. with

exampies of leading linglish, American,and Continental

dynamos and motors, with numerous illustrations. B.

J. W. Urquhart. 8vo, pp. 368, 1891................. .6%

Dynamic Electricity. The Elements of Dynamic

Electricity and Magnetism. By Philip Atkinson, A.M.

ph.D., author of “Elements of static"Electricity" and

“The Elements of Electric Lighting.” A complete,

comprehensive treatise on the principles of practical

electricity, in the author's well-known, clear, unmathe

matical style. 405 pages, 12mo, 120 illustrations.--82.do

Electricity Simplified. This work does something

not hitherto accomplished. Electricity is in many re

spects unexplained by the scientist; to the ordinary

man it is all a£: The object of "Electricity Sim

plified” is to make the subject as plain as possible, and

to show what the modern conception of electricity is; to

show why two plates of different metals immersed in

acid can send a message around the globe; to explain

how a bundle of copper wire, rotated by a steam engine.

can be the agent in lighting our streets; to tell what the

volt, ohm, and ampere are and what high and low ten

sion mean; and to answer the questions that pe tually

arise in the mind in this age of electricity. By illustra

tions of original design and scope, and by mechanical

analogies, the subject will, it is hoped. be simplified. It

#uld be in the hands of every one. Fully illustrated.

Electricity and Its Recent Applientions. A

practical treatise for students and amateurs, with an

illustrated dictionary of electrical terms and phrases.

175 illustrations. By Edward Trevert. 12mo, cloth. New

York, 1891 -

Electricity for Engineers. A clear and compre

hensive treatise on the Principles. Construction, and

Operation of Dynamos, Motors, Lamps, Indicators, and

Measuring Instruments; also a full explanation of the

electrical terms used in the work, including the Current

system. By Charles Desmond. Second edition. Illus

trated fully. !------------------------------------ -

Electric Transmission Hand Book, with£
two illustrations and twenty-seven tables. By-y

Badt. 1891. Price...................-- -

Electroplater's Handbook. Electroplater'shand

book. A manual for amateurs and young students on

electro-metallurgy. 61 illustrations. By G. E. Bonney.

208 pages, 12mo, cloth, London, 1891 .............81.20

Electroplating. A Practical Handbook of Electro

plating. By Edward Trevert. Illustrated. 1891.......50

Gas and Petroleum Engines. A practical treatise

on the internal combustion engine. With numerousillus

trations. W. Robinson, London. 1890............85,

This work is meeting with a deservedly large sale. It

is the best book ever published on the subject.

House Heating. “The Metal Worker” essays on

House Heating by Steam, Hot Water, and 11ot Air, with

introduction and tabular comparison by A. O.":
Fully illustrated. 1891 82.50

Iron. The Chemical Analysis of Iron. A complete

account of all the best known methods for the anal

of Iron, Steel, Pig Iron, Iron Ore, Limestone, Slag, Clay,

Sand, Coal, Coke, and Furnace and Producer gases. B

Andrew Alexander Blair. 8vo, halfroan. 1801 .#

Landscape Gardening. Notes and suggestions on

Lawns and Lawn Planting. Laying outand arrangement

country places, large, and small parks, cemetery plots,

and railway station-lawns. Deciduous and evergreen

trees and shrubs. The hardy border, bedding plants,

rockwork, etc. Numerous illustrations. By Samuel Par

sons, Jr. 1891................ ........---

Perfumes and Their Preparation. A compre

hensive treatise on# , containing complete

directions for making handkerchief perfumes, smelling

salts, sachets. fumigating pastils; preparations for the

care of the skin, the mouth, the hair; cosmetics, hair

dyes, and other toilet articles. With a detailed descrip

tion ofaromaticsubstances; their nature, tests of purity,

and wholesale manufacture. G. W. Askins", Dr.

Chem. Translated from the third German edition by

Isidor Furst. Revised by Charles Rice, Ph.D., editor

American Druggist, etc. Upward of 300 pp. 32 illustra

tions. 8vo. [Ready shortly........ ...............83.

oads. A move for better roads. Essays on Road

Making and Maintenanceand Road Laws, witha synopsis

of other contributions and a review by the secretary.

Lewis M. Haupt, Phila. 1891. ce............... -

The leaf Collector's Hand Book and Herbar
ium. An aid in the preservation and in the classifica

tion of specimen leaves of the trees of Northeastern

£". 8vo, cloth. New York, 1891. Newhall,#
as." ----------------------------------- -

Mushrooms. How to Grow Them. This is

the most practical work on the subject ever written, and

the only book on£ Mushrooms ever published in

America. The whole subject is treated in detail, min

utely and plainly, as only a practical man, actively en

gaged in Mushroom growing can handle it. The author

describes how he himself grows. Mushrooms, also how

they are grown for profit by the leading market garden

ers and for home use. The bookis illustrated with en

gravings drawn from nature expressly for this work.

Bound in cloth; Price, postpaid................... -

screws and Screw-making, with a chapter on the

Milling Machine. A complete treatise on Screw£
in all its branches, embracing most recent methods, an

containing the reports which originated modern stand

ard screw threads. With 95 illustrations, 12mo, cloth.

London, 1891... .............. ...... .................81.25

Taxidermy and Zoological Collecting. A complete

handbook for the amateur taxidermist, collector osteolo

gist, museum builder, sportsman, and traveler. By Wm.

T. Hornaday, late chief taxidermist of U. S. Nat.

Museum. With chapters on collecting and preserving

insects, Fully illustrated. !---------- 2.50

Telephones: Their Construction and Fitting,

A practical manual of the fitting up and maintenance of

telephones, and the auxiliary apparatus. By F.C.

Fully illustrated. , 1891...............
Wire. A Treatise upon Wire. -

Uses, embracing comprehensive descriptions of Con

structions and applications of wire ro 150 illustra

#" 8vo, cloth. By J. Bucknall th. '',

Yachts. Small Yachts. Their designs and construc

tion exemplified by the ruling '.
tice. With numerous plates and illustrations. By C. P.

racy, and relieves all

- | get one?

- - | Send for circular.

52-56 Illinois St. Chicago.

B0STON GEAR WORKS,

Crown, bezel and centre/

tetimekeeper AG *

sent-ith each watchas:

W. HILL& Co.,

"Joams, iil Madison-et. Ch :A

£49 33 Hartford St., Boston, Mass.,

HEADQUARTERS FOR GEARS,

- Sures accu

- mental strain. Why don't you

FELT & TARRANT MFG, C0.

Kunhardt. New and enlarged edition. 4to, cloth. New

York, 1891...................................- *10.00

| "Any of the above books promptly sent by mall.

| postpaid, on receipt of the price, by

TMIUINTINT exe co.,

Publishers of the “Scientific American,"

361 Broadway, New York.

[* Send for our New and Complete Catalogue of Books,sent free to any address, plet 0.
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397$rientific American.

EXAMINATION OF SOILs.
JUST PUBLISHED.

A GUIDE TO THE SCIENTIFIC EXAMI

NATION OF SOILS. Comprising Select Methods

of Mechanical and Chemical Analysis and Physical In

vestigation. Translated from the German of Dr. F.

Wahnschaffe. With additions by William T. Brannt,

editor of “The Techno-Chemical Receipt Book.” Illus

trated by 25 engravings. 12mo, 177 pages. Price.81.50

By mail free of postage, at the publication price, to any

address in the world.

CoNtENts.—i. Derivation and Formation of the Soil.

II. Classification of Soils. iii. The Object of Soil £naly:
sis. ". Preparatory Labors for Soil Analysis: -

Mechanical Soil Analysis. VI. Determination of the

Soil Constituents. VII. Determination of the Plant

Nourishing Substances. Vill. Determination of the

Substances in the Soil Injurious to the Growth of

Plants. IX. Determination of Various Properties of

the Soil. X. General Rules for Soil Analysis. Index.

[* A circular shoring the full table of contents of the

above book sent free to any one who will apply.

[** Our New Revised Descripture Catalogue or Practical

and Scientific Books, 88 pages,£ and our other Catalogues,

the whole'' eneru.branch of Science applied to the

Arts, sent free and free of postage to any one in any part of

the world who will.furnish his address.

HENRY CAREY BAIRD & Co.,

INDUSTRIAL PUBLISHERS, Botersellers& IMportER8

S19 Walnut St., Philadelphin, Pa., U. S. A.

VALUAELE

HOLIDAY BOOK.

-

OUR NEW B00K

“Experimental

Science"

is the best gift obtainable. It is

not only an elegant book, but one

that will confer a life long benefit

on its owner.

A perusal of its pages insures a

knowledge of Physical Science in all

its branches. It is simple, easily un

derstood and reliable.

740 PAGES, 680 ILLUSTRATIONS

Elegantly bound in cloth.

RRICE, ETS-T TM-A-I-L, 54-oo

Jiř"Send for illustrated circular.

MUNN & CO., Publishers,

office of the scienTIFIC AMERICAN,

361 BROADWAY, NEW YORK.

AND FINE GRAY IRON also STEEL
-

- ALLERE: CASTINGS FROMSPECIAL

speyu.Nx.#.'*'.PAIHR'.
| FINISHING Ng "

|T #"chawe & AME">NS: Palla." AND",

OUR “ELECTRIC PLANT,”
PRICE 85.00,

Consists of an Electric Motor, Elec

a tric Battery, and Family Medical

*Apparatus. Entirely new.

% child can handle it with

safety. An Electrical Educator,

andthemost scientific invention

of the age. Send for circulars.

Th?NOWOlly Elètirl: [0,

Cincinnati, Ohio.

£

*

THE

Popular Science Monthly
E*--- -E-D2.

A. Culture that lacks Science is a one-sided Culture.

ThePopULAR SCIENCE MONTHLY is the one£
cal thatgives access to the scientific culture of the time,

and it will in the future represent scientific thought and

achievement even more fully than it has in the past

Volumes XL, and XLI. e valuable series of illus

trated articles on

THE DEVELoPMENT of AMERICAN

INDUSTRIES SINCE COLUMBUS,

now running in the MONTHLY, will be continued into

the coming year. There, have already been published

three articles on The Woolen Manufacture, by 8.

N. D. North; four articles on The Making of Iron

and two on The Making of Steel, by W.F. DURFEE.

The first of two articles on American Pottery ap

£ in the December number. All of these are pro

usely illustrated; and£ on The Cotton

Manufacture, by Edward Atkinson and Gen. W.

F. DRAPER: Piano-Making, by DANIEL SPILLANE;

Gia:Wiaking,' Frof." "HANFOR: "HEND'SoN:

and on The i.eather, silk. Paper. Agricultural

Machinery, and Shi -Building Industries will

appear in course. Hon. CARRQLL.D. WRIGHT will con
tinue his incisive Lessons from the Census. Dr.

ANDREW D. WHITE will contribute some concludin

apers on The Warfare of Science, and there will

e occasional articles from Hon. DAVID A. WELLs and

from DAVID STARR JohnAN, President of Stanford

University.

Twenty years ago our first number was issued with

the following statement: “The Popular Science

MoNthly has been started to help on the work of sound

£ education, by supplying instructive articles on

he leading subjects of scentific inquiry. It will contain

pers original and selected, on a wide range of sub

# from the ablest scientific men of different coun

ries, explaining their views to non-scientific people.”

This task has grown larger and more important with the

continual growth ofscience, and thescopeand resources

of the Mo'NTHLY have been correspondingly widened.

## will be spared for its adequate performance in

e Tuture.

EDITED BY WILLIAM JAY YOUMANS,

$5.00 a Year ; 50 Cents a Number.

D. APPLETON & Co., Publishers,

1, 3 and 5 Bond St., New York.

After being on the Market Five Years

The “ACME” still leads
Sizes One, Two. Three, and Four Horse Power. Arranged for either NATURAL GAs

or Kerosene Oil fire, as ordered. No extra insurance required on account of the oil fire.

Send for catalogue giving full particulars and prices.

**
Engine.-"
: 1: RUCHESTER MACHINE TUUL WORKS. BTOWN's RACE, RUCHESTER, N. Y.

Motors & Dynamos,
FOR ALL COMMERCIAL USES.

Special Reversible Elevator

Motors, Automatic Motors for

Church Organs, ELECTRICAL

APPLIANCES.

Keystone Electric Co.,

14th and State Sts., Erie, Penn

water motor.
Unequaled for all light running ma

chinery. Warranted to£ given

\ amount of power with one-half the

A water requiredby any other. Evidence

- ofunquestioned superiority afford

ed on application. "Send for

Circular. Address,

The Pelton Water Wheel Co.,

- - 'la Main Street, San Francisco, Cal., or 235B |

Central Building, Liberty & west'st. N. Y.

T.IVF DRAUGHTS MEN
ORCATALOGUE OF BEST DEVICES

SENC. "#'?"

$10.00 to $50.00

|
| £

-

-

L. "

|-
-

*:::"

£e SEMBERS
manufatronies in unutt states, scoriant trance, thuan a susta.

Awarded the Grand Prize at late Paris Exposition.

PELTON

The Best Foundation for Plaster

of any kind at same money.

Combines strength, warmth, drumess,

deafening, slow burningconstruction. No

cracked walls. Nails driven anywhere.

H. W. Jenkins, Williamsport, Pa.

Eastern Agency of the Byrkit-Hall Sheathing Lath Co

MEMORY. BY J. O. HIRSCHFELDER.

An interesting review of the qualities of the memory,

and analysis# its operations. Contained in SCIENTIFIC

AMERICAN SUPPLEMENT. No. 806.
# night. A Price 10 cents.

#': To be had at this office and from all newsdealers.

ness. Magic Lanterns and Views of popular sub- T-------. -

ects. Catalogues on application. Part 1 Optical. 2 STEVENS PATENT

Mathematical, 3 Meteorological, 4 Magic Lanterns, etc.

i:''''','(',iii., SPRING K5Y Hol.E.C.All*E
Leader, No. 73. Price, by mail, postpaid.

3 inch............$0.70 |4£
Each tool will open as wide as ex8 are

long, so a 2% inch opens 2% inches, 3-3,*# ^/

. Ideal and, Leader Spring

ders and Calipers, Ideal Surface Gauges, Depth

Gauges, and Fine Machinists' Tools.
Sæ-f

" * -- ~~~~ g+/- Illustrated catalogue free to all.

5 £3% J. STEVENS ARMS & Toon, CO.,

##### | P.O. Box ou Chicopee Falls, Mass.

GRAPHITE

Are une"aled for smooth. tough 1e-as- |

|

If your stationer does not keep them, mention Scien.
tific American, and send 16c. in stamps to Joseph

Dixon Crucible. Company, Jersey City, N. $: for samples

worth double the money.

WOLNEY W. MASON & Co.

FRICTION PULLEYS CLUTCHES and ELEWATORS

Pito VIDENCE. It. 1.

ARAHHHHEPHER:

• HARRISON CONVEYOR 1

Ha'ing Grain,00al, Sand, Clay,Tan Brk, Cinders, Ores, Seeds, &c.
Sendfor |BORDEN, SELLECK & Co., M.:...#Chicago, IL
Circulars.

Van Duzen's Pat. Loose Pulley Oiler

HAS 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 £"g:
use. Prices very reasonable. nd

for our “Catalogue Number 55.”

WAN DUZEN & Tift, Cincinnati, O.

|

THE SAfEST MOST DURABLE & ECONOMICAL METAL EVEROFFERED FOR MA.

RIOUS MECHANICALUSES-HIGHEST ANTI-FRICTIONAL Qualiflis.INDISPEN's,

BLE FORELECTRICALWORK.EUREKATEMPERED copPER to,NORTH EAST, PA.

ELECTRIC POWER APPARATus,

FOR EVERY WARIETY OF MECHANICAL WORK.

SAFE, RELIAELE.SURE,

ENTIM1ATES FURNIShED. SEND FOR CATALOGUEs.

THoMson-Houston MotoR co.,

620 ATLANTIC AVENUE, BOSTON, MASS.

# beQ0. but we never hear of 'em in our business, The wise men all buy of us, at

least 90 percent of them, as that is the proportion of the world's trade we supply with

* Hartman." Mats yearly, A half million mats represents our output. ii.Art" vi. A N

MFG.,Co., works, Beaver. Falls, Pa.. Branches: 102 Chambers Sr., N. V.' 5.8%
State St., Chicago: 51 and 53 S. Forsyth St., Atlanta, Ga. Catalogue and testimonials

malledfree. Our Mats have brass tag attached stamped "liartman.” :
-----

---~~
~

-

STEELTYPE FOR TYPEWRITERS

- -- Stencils, Steel Stamps, Rubber and

E. - MetalType Wheels, Dies, etc.

- Miodel # Experimental Work

Small Machinery, Novelties, etc., man

ufactured by special contract.

"New York Stencil Wks, 100 Nassau St., N.Y

ARTESIAN

Wells, Oil and Gas Wells, drilled

by contracttoany depth,from 50

to 3000 feet. We also manufac

ture and furnish£ re

quired to drill and comp

same. Portable Horse Power

and Mounted Steam. Drilling

Machines for 100 to 1,000 feet.

Write us stating exactly whatis

required and send for illustrat

£yco,
R STREET, New York.

LEARNWATCHMARING:

OIL WELL SUPPLY CO,

[

Sprag|8, DIMCA & HilithinSOM,
Limited.

FRANK. J. SPRAGUE,

Louis DUNCAN, Ph.D.,

ALFRED BISHoP MAson,

CARY T. HUTCHINson, Ph.D.

Ensling Elitical Engineers.

15 WALL STREET,

NEW YORK.

91 & 92 waTER street,

Pittsburgh, Pa.,

Manufacturers of everything needed for

A-TE-"I">isra-TN VVisit,ras

for either Gas, Oil, Water, or Mineral

Tests, Boilers, Engines, Pipe,

Cordage, Drilling Tools, etc.

Illustrated catalogue, price

lists and discount sheets

on request.

"E's.'

- -D

#SHDRi 'EWł.

Address: The American Writing

Machine Co., Hartford, Conn.;

New York office. 237 Broadway.

INVENTIONS Prattitälly Developed
Drawings, Pattern, Making, rimental and Fine Ma

Chine, Work of all kinds. MILLIKEN & D'AMöt'R,

151-153 Cedar Street, near West Street, New York.

lectricity. revert.

trations, 120 pages. All about Electric Bells,

Batteries, Dynamos, Motors, Railways, weld

ing, etc. Postpaid,25 cents. Eubier Fub.Co. ynn, Mass.

AGENTS =| PER MONTH £-F"
Selling the

It is a combination Bin,Sifter, Pan and Scoop,

Holds a full sack of flour and sifts it the finest

ou eversaw. Every family wants one, write k

reirculars and special terms. Manufactured only b

Shikhman & BUTIER, 26-28w. Lakest. b 1so III. |

LITTLE HERCULES DRILL chuck

Has eccentric rotating, self-grippi a

- which hold strongest£ 8,

- hardest. The 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.

|
-

£

ELLU OD O C#6t. R -->

L | PON (9. ELLULOID LACQUE
4|##s#. LøAND WARNISHES FoR METALANDWöð.

£4.5% L-1 CE. N. S. E. E. S. O. F. I'P-PEABRH&##EAC's #9:

New ELECTRIC WIRE amuse.
VEST PoChū eT siZE.

Will give 1st. The American (B. & S.) gauge of the wire.

2d. e safe current the wire will carry in amperes.

3d. The ohms resistance per foot of copper wire.

4th. The number of lamps a wire will carry.

Price, prepaid to any address, $1.00.

Novelty Elect, ic Co., 54 N. 4th Street, Phila.

daTE3 20tk & ORE BREAKER
Capacity up to 200 tons per hour.

Has produced more ballast, road

metal, and broken more ore than

all other Breake 8 combined.

Builders of High Grade Mining

Machinery.

Send for Catalogues.

GATES IRON works,

*0C so. Clinton St., Chicago

215 Franklin St. Boston, Mass.

U. S. INFALLIBLE METAL POLISH,
In Paste, Liquid or Powdered form,

is superior to any other Polish or material now or here:

tofore in use. ''. cost is less than that of !' material

or other£: : # ".£ ise or

temperature. samples free. anufactured by.

#: W. HoFFMAN,&#Wash. St.,#', Ind.

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.

CHUCK with over 40 new illustrations,

* sent free. Ad

The Cushman Chuck Co., Hartford, Conn.

sTEAM LAUNCHEs,
*=-

**

Catalogue No. 12, just issued,

- - 5. -

*- -

*

STEAMYACHTS & TOWBOATS,

HiG'MARIN'G's...A's
of boat boilers, including the ROBERTS

wATER TUBE SAFETY FOII.ER" with our

improvements chas, P. will-ARD & co.,
Catalogue free. 5 Dominick St., Chicago.

HARPER's

PERIODICALS

HARPER'S MAGAZINE, One Year - - $4.00

HARPER'S WEEKLY, One Year - - - - 4.00

HARPER's BAZAR One Year - - - - 400

HARPER'S YOUNG PEOPLE, One Year - 2.00

-

[*Postage free to all subscribers in the

United States, Canada, and Mexico.

**
-

-

-

The volumes of the WEEKLY and BA

ZAR begin with the first numbers for

January, the volumes of the YouNG

PEOPLE with the first number for No

vember, and the volumes of the MAGA

ZINE with the numbers for June and

December of each year.

Booksellers and Postmasters usually

receive Subscriptions. Subscriptions sent

direct to the publishers should be accom

panied by Post Office Money Order or

Draft. When no time is specified, sub

scriptions will begin with the current

Number.

The MAGAZINE is an overflo store of good litera

ture and exquisite art-a delightful production deserv

ing all the fame and all the material success which have

been won by it. The WEEKLY is a rarely illustrated

chronicle of the year's events. There is no end of pleas

ure and profit in its#: - - The BAzAR is a repo

sitory of fashion, and a gallery of some of the finest

engravings of the time. . . . . The YoUNG PEOPLE is

at reasure-house, fascinating to every boy and girl as

well as to plenty of persons older. remarkable and

valuable, an instructive and delightful line of publica

tions, i d.-N. Y. Sun.

Address

HARPER & BROTHERS,

NEW YORK,

BATENTS!SSR.S. NN & CO., in connection

with the publication of the SCIENT'

AMERICAN, continue to examine improve

ments, and to act as Solicitors of Patents

for Inventors.

In this line of business they have had forty-fire wears.

erperience, and now have unequaled facilities for the

preparation of Patent Drawings, Specifications, and the

prosecution 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, issues, Assignments, and

Reports on Infringements Patents. All business in

trusted to them is done with special care and prompt

ness, on#'##
pain et sent free of cha on application, con

taini '' information£ and how to pro

cure them.; directions concerning Labels, Copyrights,

Designs, Patent #!'; Reissues, Infringements,

Assignments, Rejected Cases. Hints on the sale of

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 and 621 F Street, Pa

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

JoneS Brms. E CD., Cinti. M
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24boertieements.

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 perline. 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.

-D *--- ELECTRIC LIGHT

twenythina nets ARY

-D-E-O--D- 0U CAN PUT ITU .

-: Y YOURSELF. *

*. A's.Afts"At
- AND Futus?6.

| s= '' PRACTUA.

£"is REASONABLE.
Ś. #" for PAMPHitt.

RANHFTREMETURNEM.

-DC, TD s−IEE. E-VV"-ER."

We can supply it with the

Mill' 19th C# tury
to 70 horsepower.

-A Cost about one cent an hour to

Yeach indicated horsepower,

"In worth, not size, my value lies.”

Whatothersthinkof meisstated

in Catalogue.

CHARTER GAS ENGINE CO,

P.O. Box 148, sterling, Ill.

III:
95 MILKST, B0STON, MASS,

This Company owns the Letters Patent

granted to Alexander Graham Bell, March

7th, 1876, No. 174,465, and January 30th,

1877, No. 186,787.

The transmission of Speech by all known

forius of Electric Speaking Telephones in

fringes the right secured to this Company

by the above patents, and renders each

individual user of telephones not furnish

ed by it or its licensees responsible for such

unlawful use, and all the consequences

thereof, and liable to suit therefor.

RT WIRE AND IRON WORK,

Iron and Wire Fences, Bankand Office

Railing, Hay Racks, Oat Mangers, Roof

Cresting. Iron Stairs, Balcony Fire Es

C- ire Window Guards, Jail Cells,

* Catalogue free. Mention this paper

E. T. BARNum, DETROIT, Mich.

SMOKELESS GUNPOWDER.-AN IN

teresting article by Hudson Maxim on the manufacture

and use of smokeless gunpowder, giving a -ketch of its

history and the methods of producing it. Contained in

SoleNTIFIC AMERICAN SUPPLEMENT, No. 821. Price

£: To be had at this office and from all news

---

f00T Power LATHEs
For Electrical and Er

perimental Work.

For Gunsmiths & Tool

- Makers. For General

Machine Shop Work.

High Grade Tools;

elegant in design, su

rior in construction. The best£
- athes made, and quality consid , the

cheapest. Send for catalogue and prices.

W. F. & John BARNEs Co., 1999 Ruby St., Rockford, Ill.

Scientific American

Agency for

cAVEATS,

TRADE MARKS

DE3:N">A's

coPYRIGHTS, etc.

For information and free Handbook write to

MUNN & Co., 361 Broadway, NEW YORK.

oldest bureau for securing patents in America.

Every patent taken out by us is brought before

the public by a notice given free of charge in the

$tientific American
Largest circulation of any scientific paper in the

world. Splendidly illustrated. No intelligent

man should be without it. Weekly, 83. -

ear; $1.50 six months. Address MUNN & -

BLISHERS, 361 Broadway, New York.

* .

Drill Presses,

Outfits. Lat

logues mailed

sinn

and Machinists" and

H. w. JOHNs' Asbestos

Sectiona/

Pipe

Coverings.
Non-conducting coverings for Steam and Hot Water Pipes, Boilers, etc.

READILY ATTACHED OR REMOVED BY ANY ONE.

A-s-e-estos eco-T->> co">>rists-s

W.

Chucks, Drills, Dogs,
Arnateurs

hes on trial. Cata

on application.

EY, Ohio.

We are prepared to take contracts for ap

part of the

ing Steam Pipe and Boiler Coverings in any
nited States.

J. O. H. N. s M A NU FACTUR 1 N G COM PA NY,

sole manufacturers of H. W. Johns' Asbestos Millboard, Sheathings. Building Felts, Fire-Proof Paints,

Liquid Paints, Asbestos Roofing, etc.

87 MA1DEN LANE, NEW YORK.

The Sebastian-May Co.
Improved Screw Cutting

£LATHES

165 to 167 highland Ave.,

Chicago, Philadelphia, Boston, Atlanta.

*Improvement the order of the age.”

THE SMITH PREMIER TYPEWRITER

*TRY us!"

-MI

20. SPENt fon Postage may save You MANY Dollans.

H. DUDLEY GOLEMAN MACHINERY GU,

NEW ORLEANS, L.A., U. S. A.

Deuven steam Engines and Boilers sixToTwo Muno

Red Horse Power at any nailroad depot in the united

states, shippina Either from New onleans, LA-of

Diagor Faom others well. Know-actories

Important.Improvements.

All the Essential Features greatly perfected.

The Most Durable in Alignment.

tasiest Running and Most Silent.

All type cleaned in 10secondswithout soiling the hands.

'ODENTAN
LARGE waren TAN

": PLANs 2.7. AsPfc.lalTY.

£ FUFAM1-MED

Fo-TION-Tow[R

KS

for Rallfad ads

*** worris.

MILLS FARMS AC.

coMP-------> or

The Smith Premier Typewriter Co.,£, N.Y., U.S. A.

Send for Catalogue.

PROGRESS OF MEDICINE.—BY DR.

Lauder Brunton. A masterly analysis of the recent

progress of medicine. Contained in SciENTIFIC AMER

ICAN Supplement, No. 820. Price 10 cents. To be

had at this office and from all newsdealers.

Address,

* -j

*

*

SIEMENS #CABLES.

SUBMARINE,

UNDERGROUND,

InTERIOR,

* -j
+ TELEGRAPH,

+ + TELEPHONE,

ELECTRIC LIGHT.

Manufactured under authority of

SIEMENS & HALSix E by THE EDISON GENERAL ELECTRIC CO.

at their SCHENECTADY WORKS.

Estimates furnished on application.

Cable and Wire Department, Edison General Electric Company,
EDISON BUILDING, Broad St., NEW YORK

King of Kameras. #

©

©

@@

The new model Folding Kodak, with glass plate

attachment, Asbury Barker frictionless shutter.
Great

est range of automatic exposure ever attained. No

sticking on slow speeds.

Best combined tripod and hand camera ever made.

Accurate, reliable.

Best workmanship.

RochestER, N. Y.

BOI
Z on hand for imme

12to 80 H.P.in Stock

ALSO SUITABLE

LERS

diate delivery.

£-F.:*:::::":s,

CHANDLER&TAYLOR CO. INDIANAPOLIS, IND.

Best Finish. Send for circulars.

THE EASTMAN COMPANY.,

R &TAYLOR *

C############ "It'I'''I'''Ilfs:|
Tested to 100 lb. pressure. Send for Lists. .

BARROWS-8AVERY CO., | -

8. Front & Reed Streets, Philadelphia, Pa.

THE CRYOLITE MINE OF GREEN

land.-A description of the only known cryolite deposit

in the world. Application of the mine to the soda

and aluminum industries. Contained in SCIENTiric

AMERICAN SUPPLEMENT, No. 793. Price 10 cents. To

be had at this office and from all newsdealers.

No B011,ER, No Flite.

ELECTR0 WAPOR ENGINE.

GAS OR GA80LINE FOR FUEL.

No DANGER.

No ENGINEER.

Eng

pacity.

-MANUEACTURED

ine operated by spar

from small battery,

You turn the switch,

Engine does the rest.

* Regan Vapor_Stationary

Engines, 1 to 12 H.P.

Regan Vapor Pumping En

gines, 350 to 10,000 g

BY

THOMAS KANE & CO.,

CHICAGO, ILL.

*Send stamp for catalogue "V.”

lons ca

# STEAM PumP

ONLY SEVEN DOLLARS

DEMAND THIS PUMP_

OF YOUR × or wFITE .

To US FOR PRICES:Peale:<

|-> VanDuzet's PATENT

VanDuzes & TFT.
SoLE MAKERS

Nóisí'Ar. OE .

:
k

DEVELOPMENT OF AMERICAN

Blast Furnaces, with special reference to large Yields,

By James Gayley. A description of some of the princi

pal blast furnaces in the United States, showing the

changes in design and practice by means of which ex

traordinarily large yields have been obtained in the last

decade. ith 8 figures. Contained in SCIENTIFIC

AMERICAN SUPPLEMENT, No. 776. Price 10 cents. To

be had at this office and from all newsdealers.

Ca

shi

still "DE"sm'MANY IMPROVEMENTS.

is now ready, and should be examined

before purchasing any other.

HIGHEST STANDA. It D.

Invented, owned, and controlled by men having had fifteen years' expe

rience on#", machines.

tsimplic

Permanent,Alignment,
riages, Steel Throughout.

carriage for capitals.

We will appoint a reliable dealer in all

meantime will ship machines on approval to parties having a good commercial

DENSMORE TYPEWRITER C0, 202 Broadway, N.Y.

*A perfect machine; am delighted with it :

CHA

rating.

, Strength, Durability. High Speed, Easy Action,

£

|

, with

Most Convenient, Two...I

STANDARD REY-BOAir

Call or send for catalogues.

cities as soon as possible, and in the

a pleasure to run it.

8. D. KELLY, St #:
west Shore R.R., New York.

"E"G #. HELEvarohs.
-

assenger a Frû`

s. GRAVES A son ROCHESTER MY New Yor-Bosto- ---

"E. E.

enclf-Es

1-3to100 horsepower

can be used in cities

": AND GA80LIME

OVER - No Darager

33,000 SOLD. - No E-si

0TT0 GAS ENGINE WORKS, PHILADELPHIA

E ALL AU
MAD E O N L. Y.

cut ofF ENG1

Express Money Order.

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

ESTABLISHED 1846.

The Most Popular Scientific Paper in the World

Only 83.00 a Year, including Postage

Weekly-52. Numbers a Year.

This widely circulated and splendidly illustrated

paper is published weekly. Every number contains six

teen pages of useful information and a large number of

original engravings of new inventions and -iscoveries,

representing Engineering Works, Steam Machinery.

New Inventions, Novelties in Mechanics, Manufactures,

Chemistry, Electricity, Telegraphy. Photography, Archi

tecture, Agriculture,

etc. Complete list of patents each week.

Horticulture, Natural History.

Terms of Subscription.-One copy of the SCIEN

TIFIC AMERICAN will be sentforone year-52 numbers

postage prepaid, to any subscriber in the United States,

Canada, or Mexico, on receipt of three dollars by the

publishers; six months, $1.50; three months, $1.00.

Clubs.-Special rates for several names, and to Post

Masters. Write for particulars.

The safest way to remit is by Postal Order, Draft, or

Money carefully placed inside

MUNN & Co., 361 Broadway, New York.

O

T-E

$rientific 3merican $upplement

This is a separate and distinct publication from THE

SCIENTIFIC AMERICAN, but is uniform therewithin size,

every number containing sixteen large pages full-fen

gravings, many of which are taken from foreign papers

and accompanied with translated descriptions. The

SCIENTIFIC AMERICAN SUPPLEMENT is publishedweek

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

EarCAN and one copy of the SUPPLEMENT, both malled

for oneyearfor $7.00. Single copies, 10cents. Address and

remit by postal order, express money order, or check,

MUNN & Co., 361 Broadway, New York,

Publishers Scientific AMERICAN,

O

£uilding &dition.

Architects AMDTHE SCIENTIFIC AMERICAN

BUILDERs' Edition is issued monthly, $2.50 a year.

Single copies, 25 cents.

to about two hundred ordinary book pages; forming a

large and splendid Magazine of Architecture, richly

adorned with elegant plates in colors, and with otherfine

engravings; illustrating the most interesting examples

of modern architectural construction and allied subjects.

Forty large quarto pages, equal

A special feature is the presentation in each number

of a variety of the latest and best plans for private rest

dences, city and country, including those of very mod

erate cost as well as the more expensive. Drawings in

perspective and in color are given, together with full

Plans, Specifications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this magnificent work

have won for it the Largest Circulation of any

Architectural publication in the world. Sold by all news

dealers. $2.50 a year. Remit to

MUNN & Co., Publishers,

361 Broadway, New York.

ENEU JOHNSON & Co.'s IN -

sts. Philadelphia, and 47 Rose St., opp. Duane, New York

GEAR. CUT"TING

Leland, Faulconer& Norton Co., Detroit,Mich

|->|->\- -I.

£3%: **'.
COPPER. Tuats, 23.2%:...'s"--, -

£V.

PRINTING INKs
with CHAS.The SCIENTIFIC AMERICAN is prin

and LombardK. Ten

Investment vs. Speculation).
“Dividend Paying Investments.”

It will pay you if you have any money to invest, either large

or small sums, to send for pamphlet “Investment vs. Specu.

lation.” Free to any one mentioning this paper.

-Taylor & Rathvon, Boston, New York or Denver,

 

 

 

 

 

 

 

  

 

 

 

 

 

  

 

 

 

 

   

 

 

 

 

 

 

 

 

  

  

  

  

 

 

 

 

 

 

    

  
 

 

 

 

 

 

  

  

 

  

 

  

  




