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PECULIABITIE8 OF ARNEALIRG.

Some one once wrote on the “perversity of materi

als: ” he must have had experience with cast steel—cru

cible steel. Certainly the behavior of this metal is queer,

if not perverse, at times. Sometimes a. bar of the

been cast steel will submit to a. “ black annealing," and

be just as soft under working as though it had passed

through the regular annealing bath. “ Black anneal

ing ” means simply the heating of the steel to a cherry

red, allowing it to cool in the air until it shows no red

ness in the shade, and then plunging in cold water.

Under such treatment the writer has frequently used

Ss.nderson‘s and Jessup’s and other well-known steels

in the lathe and under the file, where they were cut

as freely as iron. \Va.rdlaw’s steel was particularly

amenable to this heroic treatment; and yet there never

was a steel capable of taking a finer temper. And

sometimes it requires all the coaxing and persuasion of

an airtight bed of charcoal and a. heating and cooling

of twenty-four hours to induce the steel to yield to

working cold. Usually, however, a generous heating

and a. temporary burial in the dry forge ashes is sulfi

cient to soften the ordinary cast steel.

In a somewhat varied apprenticeship, it became the

duty of the writer to cut oil‘ to two foot lengths, in the

lathe, bars of fine cast steel, to be used for engraving

for calico printing—the making of dies and mills. To

this duty was added that of annealing these short bars,

which varied in diameter from three inches to three

eight-hs of an inch. The bars were packed “ on end ” in

cast iron pots of cylindrical form, with powdered lime

and charcoal, and the cast iron cover lut-ed down with

fire clay. These pots were placed in a furnace, raised

to a red heat, kept at a. red heat for twenty-four hours,

and allowed to cool gradually. If, in packing, one of

t-he bars rested its length against another, the line of

contact became soft on each bar, and could not be

afterward hardened. This was so often observed that

two men were required to pack the bars. This was

many years ago, but recently a similar experience has

been related, that shows that it is absolutely necessary

that the infilling between the bars to be annealed shall

be so complete as to entirely isolate them.

In an establishment for the manufacture of hand

tools—screw plates, taps, dies, and similar shop articles

—t-he superintendent recently stated a. similar experi

ence. He had a number of taps—s0me of them very

valuable from their extraordinary length—which did

not give satisfaction. They were returned with a. show

ing from use that there were soft places in the steel.

It seemed queer that while all the tap was hardened and

tempered at once, there should be little spots extend

ing across one row of threads, which were perfectly soft.

and which “ blunted up,” as he expressed it, as soon as

they were brought to the work. It required much in

vestigation to ascertain the source of the trouble.

Finally, it was discovered that the annealer packed

long bars in his square annealingbox crosswisc,or rather

“ catty-cornered,” over other bars, allowing the long

bars to rest diagonally on the parallel short bars; and

that where this contact occurred the steel in both bars

lost its capacity of hardening and tempering.

These peculiarities in steel seem as odd as the state

ment of an old worker in britannia. metal, who says

that the exposure of cast tin and its compounds to the

sun and air softens the metal so that it may be bent or

indented without cracking, and almost as easily as

lead.

-————.-+0->-.————-_—

IOHETHING ABOUT BRUSHES.

There is not a household convenience or a personal

implement that is of more importance than the brush,

and its name is many; a. catalogue of different brushes

would fill a column in this paper. Yet few know how

a brush is made, and of what it is composed. It has

been supposed by some that split whak-bone—which

is only another form of hair or horn—wa.s used as a

cheap substitute for bristles, and readers of forty or

fifty years old remember that black bristled brushes

were avoided, and only white ones were salable. In

fact, however, whalebone is much more costly than

bristles, and is only used for special brushes.

And even the bristle supply is becoming costly and

scarce. Hereaway we raise no Inore bristled hogs;

most of them have a. coating of soft hairs sparsely dis

tributed, and some of the finer sorts have a curly wool.

Even the Southern hogs, which self-fared in the nutty

woods, are dying out, and a higher type of the class

Sus is taking their place. Nearly all the bristles that

are used in this country come from Russia, and they

cost the brush maker from $1.25 to $3 a pound. They

come tied up in neat rolls, and assorted as to lengths

and stiffness.

Horse hair is largely used for brushes; there is no

material that will so finely polish sewing machine

Rocks ................................................................... .. 7377 . needles. as they come from the last machine process. as
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elastic, and possessing the unusual quality of retaining

its rigidity and elasticity however much soaked it may

be in water.

Flattened steel wire, with the temper in, is used for

flue cleaning brushes and for street and stable use.

These are so coarse and rigid that they would be better

designated as scrapers.

But there is a. wire brush that is the very opposite

of these. It is made of steel or brass wire that is so

very fine that it goes quite beyond the finest gauge

made in this country. It goes to what is known to the

trade as 44 English gauge. Brushes made from this are

employed in the production of a. peculiar finish on sil

ver. When silveris used in plate, whether it is solid

or an external deposit, it is not often compressed, or

hardened, by any mechanical means, except when it is

burnished to make a polish. The “satin finish" of

plate and silver ornaments, so much admired of late

years, is produced by these brushes of fine steel and

brass wire. The brushes are rotary, and are run at a

high velocity. The effect of their action on the soft

surface of silver is to raise the particles so that they

will not reflect the light as a. polished surface will, but

give a. soft, velvety, refractive light to the eye. This

elegant effect is produced by the soft wire brushes that

feel under the hand almost like cylinders of down.

The common way of fastening bristles and hairs and

Tampico grass in brushes is with common pitch. which

is kept hot at a convenient bench, and is kept fluid by

the admixture of a. little tallow. The workman grasps

from a bunch or pile of bristles a. few in his fingers,

doubles them over at the middle, winds a. bit of fine

twine about the butt or bend, dips that end in the hot

pitch, and presses the bunch in a. hole in the wooden

back of the brush to be.

But a. ‘better process is wiring or twining; in either

case the looped brush being held by a wire or twine

that passes through a small hole in the back of the

larger hole that receives the bristles. But, as all these

wires or strings are seen on the back of the brush, they

must be concealed by a. false back for nice work.

The writer has a specimen with a. solid back that was

made more than fifteen years ago. In this the bristles,

doubled, were led by a wire staple into the holes, and

the ends of the staple being crossed by a. die, the wire

was forced into the wood by a plunger, and really

locked in the solid material. The brush has been in

constant use during these years, and is “as good as

new. ”

-—_-.-4-0+’

PATTEBH IAKIRG.

As good an opportunity awaits the really ambitious

young man, mechanically inclined, in the pattern shop

as in any other branch of skillful work. The superior

ity of the machinist is not much, and consists, mainly,

in more decisively accurate measurements than are re

quired of the pattern maker; but the latter must make

closer calculations, because he works from amorphous

and unformed material, while the machinist has the

formed casting, or the shaped forging, or the sized bar

as a guide.

More hand skill, combined with good judgment, is

required from the pattern maker than from the ma

chinist. Notwithstanding all the improvements in

wood working machinery and the multiplication of

hand tools for wood working, the pattern maker is

greatly dependent for his success in a job to his skilled

hand, his mechanical eye, his judgment of proportions,

his readiness to make legible to his apprehension the

lines of the draughtsma.n—and sometimes to his facility

in detecting an error on the drawing board.

Great temptations are in the way of the pattern

maker to make poor fits go, to coax, and doctor, and

manipulate his material. Clear pine is easy to form into

shapes; when waxed and shellacked, it is easy to con

ceal minor imperfections temporarily. But soon asthe

pattern comes out of the Iuould the man’s work is mani

fest. The pattern maker may cheat once, but that is

the end.

On the contrary. the pattern make:-‘s work is won

derfully enduring when its use and exposure is consid

ered. It is wet and almost soaked in a. damp sand

mould; it is taken out and hung up or piled loosely

with others on a shelf in a. foundry where the steam

from the contact of melted iron and damp sand mingles

with the heat of a. roaring cupola fire and the outer

blasts through open doors. And yet patterns of wood

that have been used a hundred times and are forty

years old are good to-day.

—-——‘-4-O-O-*—_

Utilization of Bones

The value of ox bones is considerable. The four feet

of an ordinary ox will make a. pint of neatsfoot oil.

The thigh bone is the most valuable, being worth $80

per ton for cutting into cloth brush handles. The fore

leg bones are worth $30 per ton, and are made into col

lar buttons, parasol handles. and jewelry. The water

in which the bones are boiled is reduced to glue, the

dust which comes from sawing the bones is food to eat

tle and poultry, and all bones that cannot be used as

that is used in the making of hand scrubbing brushes. noted, or for boneblack used in refining sugar, are

A I3-liie]!:1,g|-1,, _____________________________________________ ______ ,_ 7911 It is a. round fiber of light straw color, quite tough and made into fertilizers, and help to enrich the soil.
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AERIAL TRAVELING.

The following explanation was intended to precede

the article “ A New Aerial Machine,” published in the

SCIENTIFIC AMERICAN of May 9. Without it, that ar

ticle, with its drawing, may be deemed a mere fanciful

project, whereas we designed to show that with the ap- lifting power of the fans.

 

floor, and his effort will then be to remain there, at an

elevation of only a few inches. His center of gravity

is so suspended that his machine will remainas quiet,

if the power is steady, as though he were floating in

the air, gravitation being evenly balanced by the

This will be almost the

pliances there illustrated we can travel above the earth critical point; if this position is gained, future success

as readily and as safely as we now ride on its surface. will be sure, and every subsequent movement easier.

Let us examine the inherent difficulties in raising our

selves into the air, and see whether they are insur

mountable.

\Ve can gain but little instruction from the flying of

a bird. neither is it probable that anything analogous

to a bird’s wing can be utilized. Something much

more simple must answer our purpose. The requisite

power is the only obstacle, and to that we will now

look.

The “ balloon” idea is practically unmanageable.

The enormous bulk places them entirely at the mercy of

the wind. Unnumbcrcd efforts to drive balloons against

the course of the wind leave little hope that they can

ever become a means of daily transit. The reason is

simple: No steam vessel can stem a current of, say,

fifteen miles an hour, and yet a fresh summer breeze

has a velocity of twenty, to say nothing of storms. A

balloon is swept before such a force like chaff. Its as

cent or return subjects it to imminent danger. We

must discard such agency for something more manage

able—a power which can lift us by active mechanical

appliances. sustain us for any required time, and can

be obtained without a fatal increase of weight. Steam

will give us power ad libitum, but it necessitates such

an accumulation of weight that for the present it is

not available.

But fortunately we have another elastic gas free from

this objection. Compressed air is able to accomplish

the work under consideration; not to fly, for there is

small resemblance to bird motion, but to travel through

the air at any desired elevation.

Let us examine the problem and its difliculties. It is

required to raise and sustain the weight of a man and

machine. To accomplish this, I propose to utilize both

compressed air and the muscular power of the rider.

Any man of fair strength can raise his own weight on a

horizontal bar, and did not his muscles become fatigued

could sustain it indefinitely. For this effort he does not

exercise all his strength, but only that of one set of

muscles, or decidedly less than one man power, which

is commonly reckoned as one-sixth horse power. So

long, therefore, as I provide him with one-sixth horse

power, I give him that which can sustain him freely

and easily A machine constructed as illustrated

weighs but 65 pounds, which a man can easily raise by

the use of his own lower limb, or. if preferred, by the

reserved force stored in the air receivers.

We know at present no better means of propulsion

than screw propellers, driven at high speed. The form

shown in the figure can be much improved. These pro

pellers, driven horizontally, must necessarily expend

their energy in direct vertical lifting. Two receivers

of the dimensions shown, starting at a pressure of 3,000

pounds, will furnish one-sixth of a nominal horse power

for two hours and a half, and still show a residual pres

sure of 1,000 pounds. Our problem‘ is solved; I have

not considered heavy loads, nor traveling by the day or

the Week, all that is for the future. But the possibility

we have demonstrated is a great conquest. He who

sails with confidence over the fence rails will soon learn

to look down on the tree tops, and who shall say Where

he will find his limit?

I have said nothing of the means for forward propul

sion, for in that no difficulty exists, more than in ordi

nary bicycle riding.

Assuming that our machine is perfected, and will car

ry us smoothly away at our own discretion, much yet re

mains to be accomplished, for we must learn how to use

the newly acquired power, which would otherwise be

only a source of disappointment and danger. It is for

all of us now perfectly easy to walk. We do it so auto

matically that mentally we are conscious of no effort.

But it is simply because we learned to walk in infancy.

If we had never learned, we not only should be unable

to walk, but we could not even stand erect, for in either

we are at each moment engaged in a complicated series

of necessary balancing movements, but of whose exist

ence we are commonly not conscious.

This will be our condition in aerial traveling. The

power, and the perfect machine, will be useless until

we have learned how to use them with confidence. A

beam which affords an easy path becomes almost im

passable if laid across a mountain chasm. Rising from

the ground must of necessity be at first a matter of ap

prehension, and even terror. The confidence of habit

will alone make it enjoyable. We creep before we

walk. The first trials will naturally be made under

cover, perhaps without a rider. Loading the saddle

with his equivalent weight, or less, we must patiently

learn, by experiment, what amount of lifting power can

be secured by the horizontal propellers; the necessary

number of re-volutions to raise a given weight, and t.he

amount of air to obtain these revolutions. This attain

ed. the rider can start the propellers, applying his own

 

i

strength also, until he feels that he is lifted from the

The next step will be taken by diminishing the power,

and allowing the feet of the machine to rest on the

floor. With many repetitions the ascents will become

higher and higher as confidence is increased. The ad

dition of the arm power brings a new complication,

and ought to be attempted for the first time only at

the very slightest elevation. The addition of the steer

ing appliances, both vertical and horizontal, will pre

sent no ditficulties.

When the rider is able regularly and without trouble

to rise and to alight, directing his course gently and

easily about the hall, we may consider the victory

won. Trials in the open air will add no difficulty ex

cept from the force of the wind. At times aerial travel

ing will be impossible, but inasmuch as the rider pre

sents no greater surface to the wind than a man when

walking, except by his propellers. it is not unfair to

conclude that he can travel through the air in any

ordinary weather.

Of the longer and higher flights I say nothing. They

will come in their proper time. The young man shown

in the illustration, without cap, and hair flying, with

villages and such things far below him, is no beatific

vision of mine; the engraver is responsible for the rider

and his surroundings. It was shown that in order to

elevate ourselves free from the ground we needed

only an increase of power without excessive weight,

and I submit that this difficulty has been met. I by

no means claim that the precise form which I have

indicated is the only available one, or even the best

one, though I believe it to be one that will work. I

have proposed it in the hope that I might start the

active brains of some of our numerous inventors to

developing that which the duties of professional life

place beyond my reach. The field is immense, and the

' advantages, not only to the one who shall put the ideas

here suggested into their real forms of steel and brass.

but to the world at large, are too great to be lightly

set aside. W. O. Avnns.

—_~+»———

The Calorimetry of Coal.

In consequence of the criticisms of German observ

ers upon the high value assigned by MM. Meunier-Dol

fus and Scheurer-Kestner for the heat of combustion

of various descriptions of coals, the latter has conduct

ed a fresh series of experiments for the purpose of veri

fying his previous results, and has communicated some

remarks thereon to the Academic des Sciences. In

stating the analyses of coal examined by him, M.

Scheurer-Kestuer only mentions the pure combustible,

after deducting ashes, instead of stating the latter as a

constituent of the fuel. He follows this rule in order

to obtain comparative results with respect to the

coal itself, because the proportion of ash varies so seri

ously from one fragment of the same coal to another

that it is indispensableto express results calculated only

upon the pure combustible.

It has been found, for instance. that a lump of coal

apparently unusually homogeneous, when reduced to

fragments, and the fragment divided into equal por

tions, gives very difi'erent calorimetn'c results for dif

ferent portions when the ash is included, although the

results may be constant enough when the chemically

pure fuel only is taken into account. This has been

found to be true in many instances, although no dif

ferences between the separate portions of combustible

could be detected by the eye. The reason is that frag

ments chosen from the same small lump show a propor

tion of ash varying from 2'82 to 18'60 per cent. These

considerations are of vital importance in relation to

calorimetric experiments upon fuel, especially when

the fuel so tested is considerably charged with ash.

It is preferable, therefore, to make use of calorimeters

in which the mineral portion of the fuel does not dis

appear, but may be collected and estimated. After all,

as only very small portions of fuel can be examined in

this way, a large number of experiments are necessary

in order to arrive at fairly average results. The most

generally interesting consequence of M. Scheurer-Kest

ner’s latest researches is to establish the fact that the

heat of combustion of coal is very 1nuch greater than

has been commonly supposed. The practical import

ance of this statement lies in the additional light which

it throws upon the comparative efficiency of various

heating arrangements. If M. Scheurer-Kestner’s fig

ures are to be adopted, it follows that the proportion

of heat unaccounted for by the best boilers and fur

naces must be increased by a considerable percentage

beyond the general estimate.

-———<-<+>->_

IRON and steel Workers will be interested to learn

that at the New Orleans \Vorld’s Fair the medal of the

first class for hammers was awarded, over all competi

tors, to the Upright Power Hammer manufactured by

Beaudry & Cunningham, Boston, Mass.

The Clyndogrlpll.

The clyndograph of M. Moessard is a new panoramic

photographic apparatus, which by a simple rotation of

the objective gives the cylindrical perspective of the

earth. A view furnished by the apparatus embraces

an angle of 170°, so that a complete turn of the horizon

is obtained in two views and a fraction of 20° range.

The instrument is based on the principle that a lens or

combination of lenses. constituting a photographic ob

jective, may be subjected to any movement whatever

without the image it produces on a screen changing its

form or position, provided that the movement takes

place around the nodal point behind, which is main

tained immovable. This follows from the known

property of the nodal point being the point of view of

the perspective produced. Suppose. then, there be (1)

an objective suspended horizontally and turning round

a vertical axis, passing by its after nodal point; (2) two

vertical shutters fixed behind to right and left of the

objective, to limit the field in the horizontal direction

and arrest rays too oblique; (3) a screen, of cylindrical

form, vertically centered upon the axis of rotation, and

having for radius the distance of the nodal point from

the principal focus of the objective. In any position

whatever of the objective the lie of the country com

prised in the field of the instrument will be projected

on the screen. If the objective be put in motion, one

gets successively for each point of the panorama anim

movable image which impresses the eye or sensitive

paper, while the point remains between the two shut

ters. In M. Moessard‘s actual apparatus Thiebaut sen

sitive plates are used to receive the impressions. The

instrument is expected to prove useful in preliminary

surveying and military operations.

-——‘<-0-v->_—

l-lardenlng Planer.

A new process for rendering plaster very hard, and

capable of being substituted for wood in flooring, has

been brought out by M. Julhe. Plaster has this ad

vantage over cements, and even over wood, that it in

creases rather than diminishes in bulk on being ap

plied to structures; but it fails in hardness and surface

resistance. To overcome this difficulty M. Julhe mixes

six parts of good plaster with one part of rich lime,

recently slaked and finely sifted. This mixture is to

be used like ordinary plaster, and the object made from

it, when it is very dry, is caused to imbibe a solution of

a. sulphate which has a base precipitable by lime, and

this precipitate insoluble. Such are the sulphates of

zinc or iron. The theory of the process is as follows:

The lime contained in the pores of the plaster de

composes the sulphate, with production of two insolu

ble bodies, to wit, sulphate of lime and oxide, which

fill the pores of the object submitted to the treatment

in question. With sulphate of zinc the object keeps

of a white color, but with sulphate of iron the object,

at first greenish, takes on drying, and with lapse of

time, the color of the sesquioxide of iron. With sul

phate of iron the hardest surfaces are obtained, the

resistanceto rupture being twenty times greater than

with ordinary plaster. To obtain the maximum hard

ness and tenacity it is necessary that the object should

first be very dry, and steeped in a solution which is

practically saturated. The first immersion of the ob

ject in the solution ought not to last over two hours,

asatoo long immersion at first is apt to render the

surface friable. On drying the plaster object afresh

after the first immersion, there is no further fear of

its becoming friable. If the proportion of slaked lime

is too great, the surface is apt to take a very hard mar

ble-like skin, which prevents the hardening of the

inner portions of the object. The proportion of one

of lime to six of plaster as stated above has given the

best results. Plaques made in this way can be

browned by rubbing them with linseed oil and litharge

and glazed on the surface with hard copal varnish.

A beautiful glossy flooring like polished oak can in this

way be prepared.

Drawing Wire from Fluid Steel.

The M'am1,factm'e1'.s-’ Gazette says: Wires and bars are

now produced direct from fluid steel, by pressing it out

through dies in a manner similar to the production of

lead pipes from lead. An iron vessel, lined with refrac

tory material, is provided with a manhole and a cover

at the top, and securely closed. At the bottom oppo

site the manhole there is a cast iron outlet pipe, through

which passes a steel tube with water circulating round

it exactly like a “ tuyere.” by which the steel pipe or

die can be cooled. The inner end of the steel tube is

lined with fire clay, where the very hot fluid steel

meets it. The tube is plugged up by a steel stopper,

and the liquid steel is filled into the vessel with liquid

carbon dioxide above it. The stopper being withdrawn

the liquid steel is forced out by pressure of the carbon

dioxide in a red hot rod or wire, which goes from the

vessel into the rolling mill while still hot, and is there

finished off. ‘Vs may also add that steel is now pro

duced direct from the ore by a. new process of a French

engineer. The ore in a powdered condition is submit

ted to the action of carbonic oxide gas at a high tem

perature in a cupola or blast furnace, where it is re

. duced by the incandescent gas to pure iron or steel.
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SIX-EEAT TBICYCLE.

The frame of the tricycle is composed of side pieces,

A and C, united by the arms, B, the upper side pieces

being connected by the cross bars, D, which support

the seats, E, upon curved spring plates. In the upper

ends of these plates are formed eyes in which the seats

are pivoted, so that each seat is free to turn to any

angle to accommodate itself to the movements of the

riders. The main side bars rest upon a double crank

axle carrying two wheels, only one of which is rigidly

mounted; the opposite wheel, being journaled upon

the axle, is free to revolve to permit the tricycle to be

turned. The forward ends of the bars are bolted to a

circle, within which is a well designed fifth wheel car

  

HIRNIWS SIX-SEAT TBIOYGLE.

rying the guide wheel and operated by means of a lever

extending to within reach of the forward rider.

From the main side bars of the frame depend arms

supporting the shaft, R, near each end of which is fixed

a treadle provided with a pedal upon each end; one of

these treadles is provided with an upwardly projecting

rocker arm that is connected by a rod with one of the

cranks of the axle. Placed loosely upon the shaft, R,

is a sleeve, secured to each end of which is a treadle

formed with a pedal at each end; one of the treadles

has a rocker arm connected by a rod with the second

crank of the axle. Thus are formed four’ pairs of

treadles reaching in front and rear of the shaft, R,

which work together and are operated by four persons,

two sitting upon the forward seat and two upon the

middle seat. Upon the shaft between each of the end

treadles above described is loosely placed the end of

the treadle, Z. These treadles extend back under and

beyond the axle, and connect with the two cranks by

rods. The rear end of each of these treadles is provid

ed with a pedal; the feet of a person upon the rear seat

rest upon these pedals. Although the tricycle here

shown is made to carry six persons, the seats being

' made of considerable length for that purpose, it is evi

dent that the same principle of treadles may be em

ployed in a tricycle carrying three persons, in which

case three single seats would be used and one set of

double treadles would be omitted.

This invention has been patented by Mr. Carl G. E.

Henuig, of Paterson, New Jersey.

-—_4<+>*__———

IMPROVED SPRING BED BOTTOII.

The strong, durable, and very elastic spring bed bot

tom herewith illustrated is the invention of Mr. Travis

  

BENTLETS IMPROVED SPRING BED BOTTOH.

C. Bentley, of Pattonville, Texas. The bedstead is

provided with cross slats to which coiled springs are

secured. There are no springs on the end slats, which

are made thicker than the others, and of such length

as to fit the bed, and are formed near their ends with

vertical apertures, the bottoms of which are closed by

metal or wood plates secured to the under surfaces.

The prongs formed on the ends of the end pieces of the

U-shaped spring rods are passed into the apertures, and

rest on the plates. The upward movement of the

spring frames is limited by bands or cords passed

around the slats and the end pieces a short distance

from the bends. The spring bars are so arranged that

their longitudinal pieces, which are curved slightly,

are adjacent to the inner sides of the side rails of the

bed, and the end pieces cross each other. The side

edges of canvas or ducking are fastened to the longi

tudinal parts of the rods; the canvas rests upon the

springs, and is held taut by the frame formed by the

spring rods. A spring bed of this description may be

used without mattresses or other bedding, owing to its

elasticity.

———_§<-0-0->———

Cleaning Printers’ Forms.

The following directions for washing type, from so

good authority as British and Colonial Printer, will

be found useful tot-he inexperienced “typo,” and its

suggestions will likely remind a foreman in some press

room that he is not using the best means for cleaning

his forms and preserving his woodcuts.

For many years printers have been accustomed to

wash all forms with lye, but since benzine came into

use, it hasbeen adopted for forms composed of wood

type. The former was objectionable, because, while it

made the type perfectly clean, it warped wood letters;

the latter, in that the benzine evaporating so quickly,

it left the dissolved ink on the face of the type in a

hard form, that eventually filled the open spaces. Of

late, where forms are composed wholly of wood and

metal job type, it is as well to wash them with paraflln.

Go over them with a rag saturated with the oil, and

then afterward take a clean rag and wipe the forms

carefully. The wood type will be perfectly cleaned of

the ink, and the metal almost as clean as the type

washed with lye. Wood types thus treated are never

warped and are never coated with ink, after adopting

the coal oil as a wash. After giving it a fair trial, no

one will wantabetter wash. As a matter of course,

nothing will take the place of lye for washing metal

type, and when persons prefer lifting their wood type

out and washing their metal type with it, so much the

better; but they will find nothing more convenient or

better for wood type than what is here recommended.

Many printers find it a difficult task to thoroughly

clean a form of metal type on which colored ink has

been used, especially red and green. An easy and sim

ple way is to take the form, as soon as the job is off,

unlock it, tie it up, putjt in a basin or jar, and cover

it with strong lye. In a few hours take it out, rub it

lightly with a soft brush, rinse it with water, and it

will be as clean as if it had never been used, especially

if the type is new. This is also a good way to clean

type on which the ink has been allowed to dry, or to

remove the dirt and the ' ink from shaded letters and

rule. Benzine is good, but it is nowhere com

pared with this mode. Stereos and electros should

be turned face downward, using a block at each end

to rest them on, with only enough lye to cover about

two-thirds of the metal. Type should never be rubbed

much in cleaning it; poor lye and hard rubbing will

make the face of the letters bright, but the type is not

clean; besides, it is injured by the rubbing. Do not be

too sparing with the lye and water, but save the brush.

A much better way, when ink persistently refuses to

come off, is to wash the type with sweet oil, and let the

form stand for half an hour; then use the strong lye as

directed above. Colored inks are very tenacious when

dry, and we have known an entire form rendered use

less by allowing red ink (a very “painty " substance)

to remain on until it was hard. It is always best not

to neglect a form with ink, but wash as soon as taken

from the machine.

-——o+o-»——

Whooping Cough.

Dr. C. R. lllingworth writes in The Lancet: “ I have

found a popular remedy very efficacious in the treat

ment of whooping cough. I refer topicked oakum,

worn by the patient either round the neck in muslin or

on the chest as a pad stitched to the underclothing.

Locallyl apply the glycerine of tannic acid with a

laryngeal brush two or three times a day, and inter

nally I prescribe one. two, or three grain doses of

chloral, one, two. or three minims of belladonna, one

grain of alum, and one minim of carbolic acid, in sirup,

every two or three hours. A liniment of turpentine,

acetic acid, and yolk of egg is an excellent application

for the chest, back, and neck, night and morning, with

the liniment of belladonna added in the proportion of

1 to 7. In children of two years or more, I have ap

plied carbolic acid and glycerine, in the proportion of

1 to 15, to the larynx with success, each application

checking a paroxysm at once. \Vith the a.bove-men

tioned treatment I cure the worst cases in from seven

to ten days.”

-_—*+0+.-———

REVOLVING DROP-LEAF TABLE.

The cut shows a table in which the frame serves to

support the leaves when in a raised position. The

leaves are hinged to the side edges of the top plate, in

I by a flat crosspiece. A bolt secured in the upper cross

piece projects down through the lower one, and re

ceives a nut on its lower end;'the bolt holds the top

plate on the frame, on which it can turn. Projecting

from the side edges of the diagonal corners of the up

per crosspiece are stop pieces (shown in both figures), so

arranged that their outer ends are separated adistance

transversely equal to the width of the frame; these

stops are attached to the under side of the top plate.

\Vhen the longitudinal axes of the frame and top plate

are parallel, the leaves swing down against the sides.

When the leaves are to be used they are raised, and the

top plate is turned so that it rests transversely upon

the frame, the ends of which support the leaves. The

side pieces of the frame strike the outer ends of the

stops, thus holding the parts in proper position.

 

  

IOHNBTOWB REVOLVING DROP-LEAP TABLE.

Additional information regarding this invention can

be obtained from Messrs. D. Johnston & Son, of

Tamaroa, Ill.

———~+>*—

SELF-OILIHG CAR WHEEL.

The invention shown in the accompanying engrav

ing has been patented by Mr. Ellis T. Thayer, P. O.

Box 826, Charleston, West Virginia. Integral with the

hub, which is cast hollow, is an inner bearing sleeve;

the shell of the hub and the sleeve being connected

and sustained by a series of blades tapering about

equally and ranging parallel with the length of the

sleeve, and placed equidistant or quartering. One

blade is formed at the outer end of the hub, two are

arranged opposite each other at about the center, and

one is a. short distance from the inner face of the inner

end, thereby leaving aspace between the end of the

blade and face of the hub. On the inner end of the

hub is a collar having a recess from which one or more

apertures lead to the oil chamber, or space between the

hub and sleeve. One or more apertures are formed in

the sleeve in front of the rear blade; these apertures

connect with grooves in the inner face of the sleeve

bearing which conduct the oil to the journal. Aper

tures are also formed at the outer end of the sleeve.

The hub and sleeve revolve on a journal of the axle

which has the usual collar entering a recess formed in

the hub collar.

The hub is filled with the lubricant through a hole

closed by a screw plug. When the wheel is revolved,

the oil in the hub is propelled forward by the blade in

 

  

THAYEES SELF-OILIHG CAR WHEEL.

the outer end of the hub, and impinges on the other

and oppositely arranged blades; by this means it is

continuously agitated. and caused to flow slowly out of

the apertures and groove in the sleeve and through the

aperture in the recess of the hub collar, thus being

, evenly and regularly fed and distributed on the jour

nal and collar of the axle. The agitation caused by

the middle of the under side of which a crosspiece is the blades has a tendency to liven up chilled or heavy

fastened. The sides of the supporting frame are united oil.   
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IIPROVED HABBOW.

The object of the invention herewith illustrated is to

produce a harrow with adjustable teeth, which shall

be light, strong, durable, cheap, and efiective in every

kind of work required of the implement. Fig. 1 is a

side view of one of the beams of a harrow frame, with

an adjustable tooth and the holding plate or clamp;

  

PATCH’S IMPROVED HARROW.

Fig. 3 is an inside view of the clamp, and Fig. 4 is a

side view of part of the beam. The lower flange of the

angle iron or metal beam has a longitudinal slot in it

for each tooth, and which may be in line with the beam,

or slightly diagonal. The slot is of such length as to

allow the tooth shifting from an upright to an inclined

Lower potentials are generally observed on hot sum

mer days; in spring and autumn the indications are

stronger; in winter they are uncertain. On cloudy

days the potential is less intense, but positive; during

rain the potential increases. A rain zone is positive,

but surrounded by a negative zone, which again is sur

rounded by a zone of positive electricity. According

to Paln1ieri, there is no thunder and light-ning without

ram.

-———-‘+0->.-—-—-—

LNSEBTIBLE SAW TOOTH.

In this form of teeth as ordinarily constructed the

edge of the mouth piece which forms the throat is of

the same thickness as the rest of the mouth piece or

the blade. This soon causes the mouth piece to become

rounded and even sharp on its edge, by reason of the

constant friction of the sawdust; it often becomes so

thin that the sawdust is forced past the tooth on each

side in such quantities as to produce a great pressure

on the saw, which accordingly soon becomes heated.

In consequence of this it is frequently necessary to re

new the worn-out mouth pieces. This defect is remedi

ed in the invention herewith shown, recently patented

by Mr. Abram Adsit,'of Traverse City, Mich. The edge

of the mouth piece of the tooth is made of greater

thickness than the saw blade, as indicated in the sec

tion, Fig. 2. The bit and mouth piece are first joined

together, and then slipped to place in the saw

plate.

No beveled edges are exposed above the mouth piece.

As this style of bit is made in much the same shape as

the mouth piece, the two join nicely to form a good

throat, and the dust passes freely down the face of both

position, so that it will form not only a lateral ,bit and mouth piece. The saw will do its work freely

support for the tooth,

but also a lower support

in both of its working

positions. Arranged at

suitable distances apart,

along the upper flange

of the beam above the

slot, are three holes

for attachment of the

clamp.

The clamp used to

hold the tooth in either

of its working positions

is a simple plate having _bent inner ends and lugs, the

latter entering the holes in the beam, and being riveted

or not to the beam. The clamp may be further se

cured to the beam by a bolt passing through a center

hole in the clamp, through one of the holes in the

tooth, and through the center hole in the beam, and

forming the pivot on Which the tooth turns. One of

the bent ends of the clamp is made with an upright

inner side surface, and the other

with an inclined inner side sur

face (Fig. 3), thereby forming

bearings above the pivot for the

tooth in the vertical and inclined

positions. The tooth may be of

a flat or other shape, and has one

or more holes through it near its

upper end.

A harrow of this construction

requires no special means for ad

justing the teeth, and the pivots

are relieved from working or

lateral strain; it also provides for

a ready detachment of the teeth

when required.

This invention has been pa

tented by Mr. A. H. Patch, of

Clarksville, Tenn.

——m_

Atmolpheric Electrlcityn

Professor Palinieri, of the Ve

suvian Observatory, has recently

published some observations of

interest on atmospheric elec

tricity. In clear weather the

 
 

 

atmospheric electricity is usually

positive; if negative, a downfall

of rain, etc., may be inferred to

be going on at some little dis

tance. There is a maximum of

atmospheric electricity at 9 A. M.,

another soon after sunset, which

often continues during a great

part of the night. A minimum

takes place before daybreak, and

another in the afternoon. This

periodicity is, however, disturbed

by atmospheric movements.

When the maxima, avery pro

nounced cloudy weather oftcn follows. If the sky be

comes overcast, the electric indications grow stronger,

and if at the time of the evening maximum the relative

moisture increases with a. heavy dew, maxima of special

duration and intensity may be expected. The assump

tion that atmospheric electricity becomes stronger with

altitude is not borne out by the Vesuvian observations.

  

Fig. 2.—BILGRAH’S BEVEL GEAR CUTTER.

and well,will keep cool. while its durability is materially

increased.
 

A NEW BEVEL GEAR CUTTER.

The making of accurate bevel gear wheels, which

will work smoothly, without rattling, or waste of power,

has, until within a comparatively recent period, been

one of the most difficult jobs coming into a machine

a‘

il. .

lillll

gear wheels which gear correctly with one rack belong

ing to an interchangeable set of gears, will gear cor

rectly with one another. By a mutual rolling against

each other of a gear blank and such a rack, the teeth

of the wheel must obviously be formed with per

fect accuracy. It is convenient to consider all the
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AD8IT‘8 INSEBTIBLE SAW TOOTH.

motions as taking place in one plane, as would be

represented by the diagram in Fig. 2, where it is

shown how the tooth of an involute rack would

cut its way through a rolling blank, thus forming one

of the spaces between two teeth. In this case the

cutting tool represents one tooth of a rack pertaining

to an interchangeable set of gears, and it obtains a re

ciprocating motion in

the manner of a shaper

tool, the blank receiv

ing a movement as

though it were rolling

on its pit-ch surface.

The machine em

braces two principal

parts: theshaper,which

holds and operates the

tool, and the arbor,

which turns the blanks.

As the blank should

imitate the movement of a rolling cone, the bearing of

its arbor is held in an inclined position between two

uprights attached to a semicircular horizontal plate,

which can be oscillated on a vertical axis passing

through the apex of the blank. The arbor also receives

the proper rotation by a portion of a cone attached to

it, corresponding with the pitch cone of the blank, and

held by steel bands, which prevent the cone from mak

ing any but a rolling motion

when the arbor receives a conical

swinging motion.

The feed mechanism of the

machine eflects a slow, inter

mittent movement of the semi

circular plate, rolling the blank

while the reciprocating tool

forces its way through the line

tal. The arbor carrying the

blank can be rotated independ

ent of the rolling cone by means

of a worm wheel and worm and

index plate, which enable the

blank to be presented to the

cutting device at properly spaced

divisions, corresponding with

the number of teeth desired in

the wheel. There is a gauge by

which the tool can be adjusted

so the lowest point of its cutting

 
side shall move exactly toward         
the apex of the blank, and a  

 

 

Fig. 1.—BILGRAM’S BEVEL GEAR CUTTER.

shop, and has been a kind of work in which many have

failed. In correctly formed teeth of a bevel gear the

curvature of the sections is not uniform, so that formed

tools cannot give correct results, but the novel machine

shown in the accompanying illustration is intended to

obviate all defects arising from such cause. The prin

ciple of this machine is based on the fact that any two

distance block is used between

this gauge and the tool, so varia

tions of distances can be detected

with the touch instead of by

sight. The diagram, Fig. 2,

shows how the tool takes out the

stock when a wheel is to be cut

out of the solid, the tool being

first adjusted at a slight distance

from its correct position, and all

spaces being afterward treated

in the same manner by using the

index device. The tool is then

carefully adjusted to its correct

position, first for one and after

wards for the other side, to finish

both sides of the teeth. The in

clination of the arbor holding the blank is made ad

justable. to adapt it to the angle of gear desired, and

the rolling cone is detachable, to be replaced by such

cones as correspond with the angle of the blank to be

cut, but by a special device the machine is so adjust

able that alimited number of cones may be made to

suflice for a large variety of work.
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The cutting tool is a triangular bar of steel, so formed

asto make an angle of fifteen degrees on each side,

and held by a special holder, the up and down and

sideway adjustment being effected by slides working

at right angles and operated by screws, the clamp

which fastens the tool holder also clamping the slides

to the apron, and giving great stability. A device 1

for lifting the apron during the return stroke pre

vents the dragging of the tool, the oscillating move

ment of the connecting rod being employed for this

purpose by having a bar hinged at one end to a clamp

which can be shifted on the connecting rod, while the

other end impinges on the apron. It is easy to so adjust '

the clamp that this lifting action will occupy the time 1

of the return stroke.

In cutting gears by this machine it is evident that a

milling cutter plays no part, but the teeth are actually ‘

planed out element by element, the work being done

with absolute theoretical precision. Brehmer Brothers

of Philadelphia, Pa., are the owners of the above

described machine, and have several of them in practi- ‘

cal operation.

———o-0+-.——~—

How the Sewage of Paris is Disposed of.

La Semaine des Constructeurs quotes from a pam-1

phlet just published by M. Durand-Claye some definite

statistics in regard to the Gennevilliers irrigation and

the sewerage of Paris, which are well worth remember

ing. For some reason. the results of the Gennevilliers

experiments have been for a long time obscured by a

curious indefiniteness, not to say wildness, of statement

on the part of those who pretended to have examined

them, which no impartial person seemed to think it his .

business to correct; but the city of Paris has now de

finitely committed itself to irrigation as a mode of sew

age disposal, and it has become necessary to obtain ex

act statistics of what has been accomplished, for the

benefit of the city engineers, and incidentally for that

of the rest of the world.

'l‘o begin at the beginning, the entire efilux through ,

the sewers of Paris is ascertained to amount, on an ave- ‘

rage, to 362,000 cubic meters a day, or about 96,000,000;

gallons. This is almost exactly three-quarters of the‘

total amount of water furnished by the aqueducts and

the rainfall, the other quarter being carried off by i

evaporation, absorption into the_soil, or by flow over,l

the surface directly into the Seine. All the drainage?

flow, before leaving the city, is collected into three great ‘

 

intercepting sewers, two of which, conveying 318,000 ‘

cubic meters a day. join into one at Clichy, just above P

a pumping station, where engines of eleven hun

dred horse power lift a. part of the liquid into the :

pipes, which convey it to Gennevilliers, while the sur

plus is allowed to flow into the Seine. The remaining

intercepting sewer carries 44,000 meters a day by gravi

tation to the Seine at Saint Denis, buta branch is taken .

from this early in its course, which conducts a portion

of its fiow to Gennevilliers, to supplement the main irri

gation system.

The main irrigation conduit, which leaves the great

double intercepting sewer at Clichy, is of rubble and

Portland cement, 49 inches in diameter. After reaching

the irrigated field, it gradually diminishes in size,

throwing of! branches, formed of concrete, and varying .

from 14 to 40 inches in diameter, until it ends in asmall

pipe, of 20 inches diameter, which serves as an overflow,

to carry the surplus liquid of storms into the river.

The supplementary irrigation main branches in the

same manner over a different portion of the territory,

and the filtered effiuent is conducted to the Seine by‘

collecting drains. ‘ The present area of irrigated land in

the Gennevilliers peninsula is 1,430 acres, and the sys

tem is continually being extended to new land at the

request of the owners. The whole amount of sewage\

brought to the peninsula by the drains is 18,000,000 of

cubic meters a year, or about 12,000 meters annually to

the acre—not far from 3, 000,000 of gallons per acre—an

amount suificient, if delivered at once, to cover it all

about 9 feet deep. ,

Experiments have been made to determine whether a

larger flow could be advantageously used, and for grow

ing beets it seems likely that much more could be absorb

ed; but for general purposes the present fiow is well pro

portioned to the needs of the ground, and the annual

return from the crops is from $250 to $800 per acre, and

even more where a cultivator has made a fortunate .

choice of a special product. The rent paid for the land

has tripled within a few years, and averages now $38 an

acre; while the population 01’ the place increases con

stantly by the arrival of farmers anxious to sharein the

profits of sewage cultivation. Judgingfrom the results

obtained here, the engineers of the city have concluded

that 10,000 acres of ground will satisfactorily and profit

ably purify the whole of the sewage of Paris, and have

set about inquiring for suitable territory to that

amount. The districts of Acheres and Saint Germain,

which have already been condemned and taken for the

purpose, will furnish only 3,000 acres, in addition to the

2,000 contained in the Genncvilliers peninsula, so that

5,000 more must, sooner or later, be found somewhere;

but there can be no doubt that, with anything like the

high Tents paid at Gennevilliers, the returns from the

land taken for irrigation would make the expense of

 

. accountants.

3 this account.

' end of his desk.

may be arranged as a neat and not unattractive looking ‘

taking it a safe and profitable investment for the

Parisians. It is rather singular that the experiment of

sewage irrigation, although rather rudely tried, should

have proved so much more successful at Paris than in

most places in England, but something is undoubtedly

to be allowed for the difference in climate, and the sci

ence of sewage utilization will not advance much further

until careful investigations are made in regard to this

point.-Amer-ican Architect.

——_—-‘-4-0-D-.——————

A FEW SLIDING OFFICE CHAIR.

The accompanying illustration presents an arrange

ment for an office chair which, we doubt not, will at

tract considerable attention among bookkeepers and

It is the invention of Mr. George B. Ed

wards, a commission merchant of Charleston, S. C. To

those who sit perched on stools at high desks, as book

keepers usually do, the long hours’ work is made

doubly tiresome where one has to keep getting up and

down, in order to refer to different books, and many

are compelled to do almost all their work standing on

Our picture of a sliding chair shows at a

glance how this difliculty may be overcome, as, with

. this arrangement, the rolling runners on the light frame

allow of the sitter easily moving his position from end to

It can readily be seen how this device
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EDWARDS’ SLIDING OFFICE CHAIR.

piece of oflice furniture, the slide to be of greater or

less length according to the desk and number of books

i to be consulted.

——§-+0-0->—_—

Trees of the United States.

'l‘ln-re has recently i)(‘t‘ll placed on exhibition, at the

New York Museum of Natural History, an almost com

plete representation of the trees of the United States,

between 400 and 500 trunk sections of the different

species. These specimens are about 5 feet 8 inches long

each, cut in such manner as to display their barks

and the transverse and longitudinal sections of the

wood. This is done by cutting away one side of each

specimen at the top to the depth of one-half the

diameter of the trunk and for one-third of its length.

‘One-half of each exposed portion is polished to illus

trate the effect of this treatment of the wood, the re

mainder being left in the natural condition, with the

top of the upper divided part finished by beveling. In

the case of trees of commercial importance this form

of representation is supplemented by carefully selected

planks, or by burls, showing better than the logs the

true industrial value of the wood. Among specimens

of this kind is a plank of redwood (Sequoia semper

oirens), measuring 8% feet in width. A species re

markable for slow growth, and which is only 24 inches

in diameter, shows an age of 410 years, being the oldest

tree in the collection. This is the Picea Engelmanm‘,

named for its discoverer, Dr. Engelmann, and known

also as Engelmann‘s spruce. Another example of slow

growth is seen in the Pinus edulis, or edible pine,

from Arizona, called also nut pine. The seed of this

pine, which resembles a good sized bean, is used by

the Indians for food. A tree of this species which is

369 years old measures only 15 inches in diameter.

Another specimen, which is 341 years old, shows a

diameter of 37 inches. It is the western shell bark

hickory (Carya suleata), from Allenton, M0. The salne

locality is represented by a specimen of the Tilia

Americana, or basswood, which is 40 inches in diame

ter, and 150 years old.

This valuable collection, numerically exceeding that

made in connection with the census reports, includes

examples of many curious and interesting species, of

which probably the complete natural series could

never have been viewed in their native soil by any sin

gle traveler, however diligent. Among specimens of

such interest is that of the Gletlitsclda tm'acanthus, or

honey locust, from Missouri. This is a tree of singular

appearance. Its trunk is covered with thorn clusters,

the spikes shooting raylike in all directions from their

growth centers. These thorn formations have their

basis in the bark alone, without any source whatever

\ in the wood itself, not even reaching it, and are easily

detached. It was, therefore, necessary to suspendthe

tree from the ceiling of the car in its journey from

the West.

Another equally extraordinary tree is a representa

tive of Texas. This is the Cereus gigantus, which re

sembles a fluted column. It is a tree which can be

readily taken all to pieces. Its component parts are

in the form of vertical sections of twisting curvatures

in the line of their circumference, whereby one por

tion is fitted exactly to another. They can be sepa

rated without the slightest difficulty, in the absence

of any heart at the center for their attachment. The

Washington palm (Washingtoniani filifera) from

Southern California is also curious. The specimen in

cludes the top of the tree, which is severed from the

body, and bears its dried and yellow wide spreading

leaves. Its peculiarity is in the ring formations of

the trunk, which are almost wholly detached from

each other, standing one within another like a succes

sion of forms of bark. They are easily detached from

each other.

The cocoanut tree from Key ‘Vest and the finely

. odorous nutmeg tree from California are among other

. specimens of importance. The catalpa is represented

as a species most remarkable for its durability. Some

of this wood known to have been buried in the earth

for seventy-five years has been brought out in perfectly

sound condition. Specimens of beautiful woods are

seen in the holapensis, the arbutus, sweet bay (Persea

 

‘ ‘ carolinens1Is),Alaska cedar (Chama: cyparis nutkansas),

and the beautifully figured maple burl from Missouri.

l With only seven unimportant exceptions, the spe

cific gravity, ash, and fuel value of the wood of every

indigenous aborescent species of the United States

have been scientifically determined. The specific

‘gravity is obtained by weighing carefully measured

‘specimens 100 millimeters long and about thirty-five

millimeters square, previously subjected to a tempera

ture of 100° until their weight became constant. The ash

is given in percentages of dry wood, which are deter

j mined by burning small blocks of the wood in a muifie

‘furnace at alow temperature. The relative approxi

mate full value of any wood is obtained by deducting

‘its percentage of ash from its specific gravity. The

correctness of the result thus found is based upon the

J 1 hypothesis, first proposed by Count Rumiord, that the

value of equal weights of all woods for fuel is the

same, Which is considered to be approximately true.

_—_———.~+~*——-—

Animal and Vegetable Fibers.

Between the fibers of vegetable and animal origin

there is one great chemical difference.

The basis of all vegetable cells is cellulose, a sub

stance which, when perfectly pure, consists of carbon,

‘ hydrogen, and oxygen, in the proportions indicated by

the formula C.H,.O., and which possesses great chemi

cal inertness, having very little affinity for other bodies,

and which can scarcely be acted upon by any reagents

\ except strong acids and alkalies.

The basis of all animal fibers is gelatine, or some al

buminoid body allied to it. \Ve never find a trace of

cellulose in the animal kingdom. While our albumin

Ioid molecule contains the same substances in its com

position as the molecule of cellulose, it also contains

two others—nitrogen and sulphur.

This substance or its cogeners forms the solid walls

of the animal cells which build up the fibers; and

whether the materials we have to work upon be the

secretion from a worm, such as silk, or the hairs of a

goat, or the wool of a sheep, it is the material basis

which forms the largest portion of the solid structure.

Gelatine has a higher specific gravity than cellulose,

and hence animal substances sink in water, while vege

table substances swim. As a general rule, the ultimate

vegetable cells are larger than the animal cells, and

hence there are a larger number of the latter in the same

space, and the tenacity of gelatine is also greater than

that of cellulose, so that animal substances and fibers

are as arule stronger than vegetable fibers.

Most of the animal fibers are too minute to be exam-

ined with the naked eye, except in their general aspect.

Hence, we require the use of a powerful microscope

when we wish to notice their structure more closely,

and especially when we are examining the differences

between the various fibers in detail.--Dr. Bowman.

-————-—o-4-o-0-0——————

Cast lron Columns as Main supports.

The employment of cast iron columns as main sup

ports has been greatly restricted at Berlin by a regu

lation issued from t-he architect‘s department of the

police authorities of that city. The order has been

issued in consequence of a discovery made last winter

at a fire, when it was found that the cast iron columns

had been cracked by the effect of the cold water playing

on them while hot. The authorities now insist that

where partition walls rest upon cast iron columns, the

 

latter are to be covered with plaster or bricked in, with

11 air space between the bricks and the column.

__. -_--‘*hfl_
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Natural Gas In Pltuburm

Natural gas is now conveyed to Pittsburg through

four lines of 5% inch pipe and one line of 8 inch pipe.

A line of 10 inch pipe is also being laid. The pressure

of the gas at the wells is from 150 to 230 pounds to the

square inch. As the wells are on one side 18 and on

the other about 25 miles distant, and as the consump

tion is variable, the pressure at the city cannot be

given. Greater pressure might be obtained at the

wells, but this would increase the liability to leakage

and bursting of pipes. For the prevention of such casu

alties safety valves are provided at the wells, permit

ting the escape of all superfluous gas. The enormous

force of this gas may be appreciated from a comparison

of say 200 pounds pressure at the wells with a 2 ounce

pressure of comn1on gas for ordinary lighting.

The amount of natural gas now furnished for use in

Pittsburg is supposed to be something like 25,000,000

cubic feet per day; the 10 inch pipe now laying is esti

mated to increase the supply to 40,000,000 feet. The

amount of manufactured gas used for lighting the same

city probably falls below 3,000,000 feet. About fifty

mills and factories of various kinds in Pittsburg now

use natural gas. It is used for domestic purposes in

two hundred houses. Its superiority over coal in the

manufacture of window glass is unquestioned. That it

is not used in all the glass houses of Pittsburg is due to

the fact that its advantages were not fully known when

the furnaces were fired last summer, and it costs alarge

sum to permit the furnaces to cool off after being

heated for melting. When the fires cool down, and

before they are started up again, the furnaces now

using coal will doubtless all be changed so as to admit

natural gas. The superiority of French over American

glass is said to be due to the fact that the French use

wood and the Americans coal in their furnaces, wood

being free from sulphur, phosphorus, etc. The substi

tution of gas for coal, while not increasing the cost,

improves the quality of American glass, making it as

nearly perfect as possible.

While the gas is not used as yet in any smelting

furnace, nor in the Bessemer converters, it is preferred

in open hearth and crucible steel furnaces, and is said

to be vastly superior to coal for puddling. The charge

of a puddling furnace, consisting ‘of 500 pounds of pig

metal and 80 pounds of “fix,” produces with coal fuel

490 to 500 pounds of iron. "With gas for fuel, it is

claimed that the same charge will yield 520 to 530

pounds of iron. In an iron mill of thirty furnaces,

running eight heats each for. twenty-four hours. this

would make a difference in favor of the gas of say

8 X 30 X 25 = 6,000 pounds of iron per day. This is an

important item of itself, leaving out the cost of firing

with coal and hauling ashes. For generating steam in

large establishments, one man will attend a battery of

twelve or twenty boilers, using gas as fuel, keep the

pressure uniform, and have the fire room clean as a

parlor. For burning brick and earthenware, gas offers

the double advantage of freedom from smoke and a uni

form heat. The use of gas in public bakeries promises the

abolition of the ash box and its accumulation of mis

cellaneous filth, which is said to often impregnate the

“ sponge ” with impurities.

In short, the advantages of natural gas as a fuel are

so obvious to those who have given it a trial, that the

prediction is made that, should the supply fail, many

who are now using it will never return tothe consump

tion of crude coal in factories, but, if necessary, con

vert it or petroleum into gas at their own works.

It seems, indeed, that until we shall have acquired

the wisdom enabling us to conserve and concentrate

the heat of the sun, gas nmst be the fuel of the future.

—Popular Science Monthly.

-————‘—4-0+-*_—

Treatment of Sheep.

There are many reasons why the few growers who still

persist should abandon the habit of washing their sheep

before shearing, and we know of not a single argument

in its favor. The practice was inaugurated at an early

day, and it is a relic of old times, when the wool shorn

from the small flocks in the Eastern States was largely

used up at home. Then it was necessary to wash it

either before or after shearing, to prepare it for carding

and spinning. Those days are passed, and both the

sheep and their owners ought to be glad of it.

The yolk in a healthy fleece is nature’s preservation

of the fiber. It is a soapy matter, with astrong potash

base, resembling no other animal secretion; it is, in

fact, asoap, with more or less free oil. It preserves

the elasticity of the flber, and should be left in the

wool until it is wanted for manufacturing use. Manu

facturers well know that scoured wool, in time, be

comes brittle and loses its elasticity, while unwashed

retains all its good qualities indefinitely. It is doubt

ful if anybody ever saw a moth in unwashed wool. It

is, as a rule. free from all vermin. The percentage of

yolk in healthy flocks of even grade is quite uniform,

but varying in different breeds from twenty-five per

cent in the Leicester and other coarse breeds to fifty

to seventy-five per cent in the very finest Saxon, the

bucks always carrying more than the ewes. The sys

tem of washing in cold water on the sheep’s back never

results in a washed fleece fit for the manufacturer, but ‘one masked in the nose or ram.

only the eradication of an unknown and uncertain part

of the yolk, contained in the fleece, which is thus

changed into an unmerchantable commodity to be

sold on its uncertain merits as to shrinkage. The

name or designation of washed wool has ceased to have

any charm, and the sooner the practice of washing is

entirely abandoned, the better it will be for the sheep,

their owners, and the trade generally.-W00lJou1"nal.

——-Q<-Q->-0-———-_

Prize for I New Treatment of Copper.

The French “ Societ-e d’Encouragement pour l’Indus

trie Nationals," at its general meeting on December 26,

1884, offered a prize of 1,000 francs for the discovery of

a “ new alloy useful in the arts." This prize has been

awarded to M. P. Manhes, now so well known for his

successful application of the Bessemer process in the

metallurgy of copper, on account of his discovery of the

value of an alloy of copper and manganese for improv

ing the quality of commercial copper. It is stated that

copper always contains more or less suboxide of copper

irregularly disseminated throughout its mass, and that

in consequence of this it loses some of its tenacity. M.

Mahnes prepares an alloy of 75 per cent copper and 25

per cent manganese. and adds it in small quantities to

the molten copper after refining, and just before cast

ing, stirring the bath of metal at the sa1ne time. The

manganese of the alloy is stated to immediately com

bine with the oxygen of the dissolved cuprous oxide,

forming a manganiferous slag which is easily removed.

The operation is cheap, and very nmch improves the

quality of the copper so treated. Also several of the

principal alloys of copper, bronze, gun metal, and brass

are of superior quality when prepared with copper

purified in this manner. It is stated, too, that a series

of experiments have proved that copper so treated is

much better suited for sheathing ships’ bottoms than

ordinary copper, as it is more slowly acted upon by the

sea water. On these grounds the committee of the

society have awarded the prize to M. Manhes.

—-—_‘-4-0-rv———

New Engllsh Fleet of Torpedo Boa".

The torpedo boat flotilla at Portsmouth has just been

increased by the arrival of a new sea-going torpedo

boat from Messrs. Thornycroft &Co., of Chiswick. The

vessel is a great advance upon the first-class boats at

present possessed by the navy, and is stated to be more

powerfully armed than any torpedo boat afloat. She

measures 113 feet in length and 12 feet 6 inches in beam,

and has a draught of 1 foot 11 inches forward and 5

feet 9 inches aft. With a weight of 8}; tons on board,

she has realized a mean speed of 19‘23 knots, and de

veloped 711 indicated horse power.

The new boat has, in common with most of the larger

sea-going torpedo boats of foreign navies, two torpedo

tubes built into the hull of the vessel forward and cov

ered by the deck. These are arranged to discharge 14

inch Whitehead torpedoes in line of keel by means of

compressed air. The attack from the broadside being

preferred lower by our officers, a third torpedo tube is

placed upon the stern of this latest addition to the

fleet, which can be trained from below the deck to fire

at any angle upon either beam. A torpedo can be dis

charged from this tube at an enemy while the torpedo

boat is running past at full speed. The director is

placed in the conning tower. The officer stationed there

instructs the man at the training wheel by means of a

voice pipe at what angle to train the tube, and then he

himself discharges the torpedo by electricity when his

sights come on. Very accurate practice has been re

cently obtained with the broadside tube fitted on the

Lightning at Portsmouth. The target aimed at was a

small cask carrying a flag, and moored with a rope to

the bottom. When running past at full speed at a

distance of about 200 yards. the mooring rope below the

target has been more than once hit-that is, a target

1 inch broad at 200 yards. These may, of course, be

described as lucky shots, but the general practice

shows that almost absolute certainty of hitting a ship

at 200 or 300 yards distance may be counted upon.

In addition to the torpedo equipment, the boat (which

is known as No. 21) carries a Nordenfelt 1 inch double

barreled gun on deck, giving a nearly all-round fire.

Her coal bunker capacity will enable her to steam 1,100

knots at a moderate speed. She is also fitted with

masts and sails, as in the case of the Childers torpedo

boat, built for the Australian government.

\‘Ve are informed, says Iran, that Messrs. Thornycroft

having received (on April 24) an order from the Admi

ralty for twenty-five first-class sea-going torpedo boats,

of a further improved type, their workmen are working

day and night to complete the order as quickly as

possible. Each boat is to be 125 feet long and 12 feet

8 inches broad, with a maximum speed of 20 knots.

They are to be built entirely of steel, and will be con

structed with fourteen watertight compartments, and

withacapacity for 20 tons of coal, which will be packed

in bunkers around the boilers, so as to afford the latter

protection. Twenty tons of coal will be sufficient to

propel one of these boats at 10 knots an hour for eight

days, giving a distance of about 2,000 miles. Each

boat will have five torpedo guns or tubes—two forward times larger than all those of Great Britain.

(one on each side of the conning tower), two ustern, and

The other armament
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will be two Nordenfelt guns. The boats, when fully

loaded, will have a draught of 6% feet, and will stand

out of the water 5 feet. Besides the boats being built by

the Chiswick firm, the Admiralty have given an order

for twenty similar torpedo boats to Messrs. White, of

Cowes. Each boat is to be fitted with the latest im

provements, and is to cost £11,000, a further sum being

granted to the two firms for expedition in completing

the order, to effect which, as stated above, the firms are

working day and night.

—é+0-»—-—

Assyrian Colors.

The colors which have revealed themselves during

Layard's excavations at Nineveh, \Villiam Linton says

in The Architect, display sufficient evidence that they

are not inferior to those of the ancient Egyptians,

either in number, variety, or brilliancy. Instead of

the common earthy bole or reddle of the latter people,

the Assyrians have left us a color almost equal to ver

milion itself. The monochrome pictures which repre

sented the Chaldeans on the wall (Ezekiel xxiii., 14) are

said by Gesenius, the Septuagint, and the Vulgate, to

have been painted with sinoper or rubrica, a native

earthy oxide, like Indian red; while both the great Eng

lish versions of the Bible now in use, as well as the rab

bis, translate the word at issue (“ shashar,” Jeremiah

xxii., 14) vermilion. At Khorsabad it appears that the

red approached in hue to that brilliant color, while the

sculptures at Nimroud exhibited a bright crimson or

lake tint. Layard thinks there is no doubt of their

having made great use of vegetable colors, the mate

rials for which are so plenteous in the vicinity of Nine

veh. The rapid evanescence of some specimens of blue

and red on plaster, which were bright and perfect in

color when first exposed, would appear to favor a "ege

table origin, as no susceptibility of the kind is known

to characterize any mineral reds or blues with which

we are at present acquainted. Layard claims for the

older Assyrian period the same colors which have been

attributed to the eafly times of the Egyptians, viz.,

blue, red, yellow, black, and white. He also speaks of

a green on the earlier monuments of Nimroud, and of

green, purple, violet, brown, etc., enameled in paintings

of figures on bricks at the northwest palace. In allu

sion to the analysis of Sir Gardner Wilkinson’s speci

mens of the Alexandrian blue, by Dr. Ure, Layard con

jectures that the coloring principle may be the same,

but afflrms that the Assyrian blue is much brighter.

He concludes that the color was derived from_copper, as

he found an old mine of that ore ill the neighborhood

of Nineveh. Layard considers the greens of Assyria to

be similar to those of Egypt, which are in many in

stances composed of iron ocher and copper blue. The

yellows, and blacks, also, he conceives to resemble those

from Egypt; and as specimens of the latter class of pig

ments he mentions calcined bone and black iron ocher.

The whites are of alabaster and gypsum. At Khorsa

bad, the French antiquarian, M. Botta, found, green,

red, black, white, yellow, and blue—the latter very

lively in color.

——¢¢0-»———

Flr Leaf Wool.

Fir wool is a textile fiber which in Saxony is manu

factured out of the needles of the fir tree, the process

being partly chemical and partly mechanical. For

this purpose the needles are gathered in spring and

summer, when they are young and green; old and

withered ones being unsuitable. They are taken into

barns, and there dried in a current of air. When dried,

they are subjected to a settling and fermenting pro

cess similar to that in use for flax. This softens the

woody parts and loosens them from the fiber, but the

complete separation is only obtained after a lengthy

boiling by steam. During this boiling a by-product

is obtained in the shape of an oil (fir wood oil), which

is gathered and sold to chemists as a remedy for rheu

matism and gout, its properties being similar to tur

pentine. The complete separation of best and flber

is produced exactly as with fiax. The fiber is now

passed through a milling machine similar to that in

use for woolen cloth, and is then carded and spun

like cotton. Generally the carded fiber is mixed with

a certain proportion of cotton or wool, and thus a

kind of merino yarn is produced, which is worked in

the hosiery frames into singlets, drawers, and stock

ings, these fabrics being then sold as anti-rheumatics

andas apreventive of gout. When examined under

the microscope the fiber appears asatube, and striped,

and as if covered by a fine network. Goods made

with this fiber are sold to a considerable extent in

Germany, though they are dearer than the ordinary

merino goods.

—--_‘+0->*—~_-—

Chinese Coal Resources.

According to a paper read before the Philosophical

Society of Glasgow, by Mr. A. \Villiamson, the total

area of the coal fields of China proper is about 400,000

square miles. Both the Shansi and Heenan coal fields

are greater than that of the aggregate of the principal

coal producing countries of Europe, and in other dis

tricts of North China the coal fields are said to be seven

The coal

is of various descriptions. and it is said that iron ores

are found in all parts in close proximity to the coal.



374 [JUNE 13, I885.Stbutifit gmerimu.
 

DEAD-CENTER DEVICE FOR LATKE8.

The invention herewith illustrated relates to an at

tachment to any lathe for turning wood or metal, by

which it can be changed from a live-center, or revolv

ing center, lathe to a dead-center lathe. Fig. 1 is aside

view of a lathe provided with this attachment, and Fig.

2 is an end view of the lathe bed and a front view of

the attachment.

In place of a face plate on the end of the spindle is a

spur Wheel. which gears into another wheel of the same

size, placed just below the first. A standard, resting

upon and fitted to the lathe bed. carries a shaft, on one

end of which is the second spur wheel. A third spur

wheel is fastened upon the opposite end of the shaft,

and meshes with a fourth wheel (the

wheels are all alike) upon a cylindrical

pin forming the forward part of a stud

fitted conically in the standard; this

stud is placed perfectly in line with

the center of the spindle and center of

the tail stock. The fourth wheel is se

cured to a face plate, and botl1 are

kept in place by a shoulder on the

front end of the pin. Conically fitted

in the stud, which is stationary, is a

center, whose point is in line with the

center in the tail stock.

When the lathe is set in motion, the

face plate revolves in the same way as

if it were fastened to the spindle in the

usual manner. Both centers are now

stationary, and anything turned on

the centers must run perfectly true

when reversed on them. The stand

ard, being only bolted to the lathe

bed, can be removed with the gears,

and if a face plateis put on the spindle

in place of the spur wheel, andacenter

inserted in the spindle, the lathe is re

duced to a live-center one; while by

replacing the standard and gears a

dead-center lathe maybe formed. The use of this at

tachment insures the accuracy of the work. since both

centers stand still while the piece being turned revolves,

and although the piece may be reversed, it will always

run true on the centers. All trouble caused by a. spin

dle running untrue is thus avoided.

Further particulars regarding this invention can be

obtained from the patentee, Mr. Joseph Hampson, of

Newburg, N. Y.

—__‘-4-0-D-’——

A NEW FLYING MACHINE.

The easy and graceful flight of birds through the air

has for the last hundred years been a problem occupy

ing the acutest minds. Attempts have been made dur

ing the same period to imitate the motion of the bird

in ethereal space, either by the aid of the application of

the balloon or by the use of the muscles of the human

body alone. Attempts in this direction, although none

have as yet been crowned with success, are praise

worthy, and doubtléss will in time achieve a fair de

gree of success. The accompanying engraving repre

sents a flying machine, which is the invention of Dr.

H. P. Booth, of Chippewa Falls, “lie. The funda

mental principle of this flying ma

chine is in using simultaneously

every important muscle of the body

for the purpose of elevating the

body and propelling it forward

through the air.

In harness a man has lifted 3,500

pounds, and this wonderful result

is achieved only by allowing every

muscle to act simultaneously to its

fullest capacity, and under the

most advantageous circumstances.

This flying machine is merely a

harness, by which the human body

acts to its best advantage, to the

end that it may be both lifted and

propelled; and if flying by muscular

force alone is ever accomplished, it

must be by using all the power

there is in the human frame. In

this machine there are two wings,

each of which is from 12 to 15 feet

long, and the breadth equal to the

length of the operator, from his

shoulders to his feet. The frame of

the Wings consists of three bamboo

poles lashed together, and bent to

E

suitable shape, and covered with silk. A cord extends ance of tl1e inmates.

I um i‘.

~ I
HAMPSOIWS DEAD-CENTER DEVICE FOR LATHES.

the shoulder of the operator, who is supplied with a

suitable collar, which supports the frames of the wings

loosely, and runs along the back, forming a pair of

loops for the feet to pass through. When the body is

forcibly straightened, the wings are brought down with

all the power of themost powerful muscles of the body,

as is shown in the engraving, and this movement is

also assisted by the strong muscles of the arms, ope

rating the wings from the under side. Over the shoul

ders. extending from one wing to the other, is a strong

rubber spring, the tendency of which is to lift the

wings, thus assisting the arms in the upward move

ment. If desired, the hands, instead of operating the

wings from the under side, may grasp the short lever
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forming the base of the wing, and thus make use of

more powerful muscles of the arm than if the arms are

extended. Which of these is best is, of course, a mat

ter to be determined by experiment. Each wing may

be operated independently of the other, it being only

necessary to operate one foot or the other to give each

wing just such a movement as may be desired. A can

vas extends from the base of one wing to the other,

forming a sort of stretqher, upon which the operator

rests. From the lowest point of the base of the wings

are several small stay ropes running to different points

of the wings, which serve to stiffen and strengthen

them. In this device the body of the operator offers

the least possible resistance to the air, he being in pre

cisely the same attitude that a bird is in during flight.

The parts of the apparatus are constructed of thelight

est as well as the strongest materials.

—~—‘-H-?§————

Pepperlug s[)ll'l'0WI.

Atrouble arises to those who train ivy and other

vines on the sides of their dwellings from the noisy

sparrows, who make their homes and build their nests

in the branches, and chatter and quarrel to the annoy

 

‘When to Cut Timber.

The best time for cutting trees to insure the lun1ber

the longest time from decay is a subject that has

been discussed considerably lately by lumbermen and

writers in newspapers devoted to the lumber interests.

Mr. C. ‘V. Haskins, who claims to have investigated

the subject in California pretty thoroughly, communi

cates in the Oregonian his conclusions as follows:

That if in the cutting of the timber the main object

desired is to preserve the stumps, cut your trees in

the fall and winter; but if the value of the timber is

any consideration, cut your trees in the spring after

the sap has ascended the tree, but before any growth

has begun or new wood has been formed. I experi

mented for many years in the cutting

of timber for fencing, fence posts, etc.,

and with the same results. Those

which are cut in the spring and set

after being seasoned were the most

durable, such timber being much

lighter, tougher, and in all respects

better for all variety of purposes.

Having given some little idea of the

manner in which I experimented, and

the conclusions arrived at as to the

proper time when timber should be

cut, I now propose to give what are,

in my opinion, the reasons why timber

cut in the early summer is much bet

ter, being lighter, tougher, and more

durable than if cut at any other time.

Therefore, in order to do this, it is

necessary first to explain the nature

and value of the sap and the growth

of the tree.

\Ve find it to be the general opinion

at present, as it perhaps has always

been among lumbermen and those who

work among timber, that the sap of a

tree is an evil which must be avoided

if possible, for it is this which causes

decay, and destroys the life and good qualities of all

wood when allowed to remain in it for an unusual

length of time, but that this is a mistakenidea I will

endeavor to show, and that the decay is due not to

the sap, but to the time when the tree is felled.

We find by experiment in evaporating a quan

tity of sap of pine, that it is water holding in so

lution a substance of a gummy nature, being com

posed of albumen and other elementary matters, which

is deposited by the water within the pores of the wood

from the new growth of the tree; that these substances

in solution, which constitute the sap, and which pro

mote the growth of the tree, should have a tendency

to cause decay of the wood is an impossibility. The

injury results from the water only, and the improper

time of felling the tree.

Of the process in which the sap promotes the growth

of the tree, the scientist informs us that it is ex

tracted from the soil, and flows up the pores of the

tree, where it is deposited upon the fiber, and bya

peculiar process of nature the albumen forms new

cells, which in process of formation crowd and push

out from the center, thus constituting the growth of

the tree in all directions from center

to circumference. Consequently

this new growth of wood, being

composed principally of albumen,

is of a soft, spongy nature, and

under the proper condition, will

decay very rapidly, which can be

easily demonstrated by experiment.

Hence We must infer that the

proper time for felling the tree is

when the conditions are such that

the rapid decay of a new growth

of wood is impossible; and this I

have found by experiment to be in

early summer, after the sap has as

cended the tree. but before any new

growth of wood has been formed.

The new growth of the previous

season is now well matured, has

become hard and firm, and will not

decay. On the contrary, the tree

being cut when such new growth

has not well matured, decay soon      
 

  

BOOTH’S NEW FLYING MACHINE.

The writer, after trying many ex

from one extremity to the other of each of these wings pedients for getting rid of his tormentors, was most

(that is, from the heel to the tip), which serves to give successful in the use of shot.

the wing proper shape and tension, being covered by

the silk of the wing.

The wings are provided with suitable valves, which

open on the upward and close on the downward move- ‘

ment. The frame of the wings forms a right angle in

A handful flung into the

vines had the effect, after a few applications, to drive

the chattering throng away, but they returned in less

numbers in a few days. .

But another has tried a plan which we should think

would be more effective. He scatters red pepper from

front of the shoulders, and below the breast of the ope- a window above into the vines, and he says the birds

rator, as shown in the engraving; and to these is at

tached two strong ropes of rawhide. Each of these

ropes passes from the wing to which it is attached to

evinced their dislike to Cayenne by taking their de

parture, and that he has been comparatively free from

their annoyance since.

takes place, and the value of the

timber is destroyed. The effect of

this cutting and use of timber under

the wrong conditions can be seen

all around us. In the timbers of bridges, in trestle works,

and the ties of railroads, and in the piling of wharves,

will be found portions showing rapid decay,while other

portions are yet firm and in sound condition.

———<-§-0+’-y——

Long Range Gun»

The range of the most approved breech loading 10in.

cannon. throwing projectiles of 460 lb., is about 13.000

yards, or about 7% miles. From this may be calculated

the distances at which hostile fleets might lie off from

some of our coast cities and inflict damage—unless we

had the means to hit back or drive off the enemy.
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LIBERTY ERLIGHTENIRG THE WORLD.

A few years since, some of the most eminent men of

France conceived the idea of more firmly uniting the

French and American people by the joint erection

of some great work of art. The scheme was most

favorably received in both countries; the Franco

American Union solicited subscriptions from every

part of France, while an American commission per

formed a like work here. The statue, nearly com

pleted, designed by the celebrated sculptor, Auguste

Frederic Bartholdi, was formally delivered to the

United States Minister at Paris on the fourth of July,

1884. It was recently placed on board the lsere, at

Rouen; the vessel sailed for New York, May 20 last.

A few measurements will convey some idea of the

great magnitude of the figure, an exact representa

tion of which is shown in our frontispiece.

  

ft. in.

From bottom of plinth to top of torch . . . . . . . . . . . . . . . . . . .1511]

From hes-lto top of head . . . . . A . . . . . .. .. ...ll1

Ilk‘lL!lli of head . . . . . . . . . . . . . . . . . . . . . .. .. 18%

Wiillh of eye . . . . . . . . . . . . . . . . . . . . . . . _ 78

Lengthofnose... . . . . . . . . . . . . . . . . . . . . . .. 3 9

Length of forefinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 11

Finger nail is 1'14 by 0'85 foot. .

Circumference of finger at second jomt. . . . . . . . . . . . . , . 4 9

  

 

Fig. 2.-—ELEVATION, PLANS, AND

The head will easily accommodate forty persons, and of about 35 feet, and which, after having been studi

the torch, which will be reached by a spiral staircase, ously reviewed and corrected, was divided into a great

will hold twelve persons.

The statue is made of repousse copper, one-eighth

of an inch thick. The envelope is kept in position

by iron plates and braces uniting it to the frame

work shown in front and side elevation in Fig. 2. Each

section of the shell is so supported from the frame

that it will not be forced to carry the weight of any

of the sections above it; in other words, each part will

be self-sustaining. The frame consists of four angle

iron corner posts united by horizontal and diagonal

angle pieces dividing each side into panels. To ap

proach more closely to the shell, the main frame is

provided with side extensions located according to the

contour of the figure. The frames supporting the head

and arm are similar in design to the main frame, but

of lighter material, and are united to the upper end

of the main frame.

Bartholdi first made a study of the figure, measuring

about 7 feet from the heel to the top of the head.

This model, made with rigid precision, was increased

four times, the resulting model having a total height

--4
.vi~‘- -

rlll It I
///

~.=\\\1

 

Ill-Ill"

, naillill Ml. an

lb  

luum in ,: \m|lIr -m||,[l \| -||| llll-|

 

EIII  
 

  

Mum. . .

—=~~a---
ll'.LIQE.IJlBEEMMI I-I    

number of sections, which, in their turn, were enlarged

four times.

After this no change was possible, and the degree of

accuracy with which the pieces were copied in copper

governed the perfection obtained in the completed

work. In a mammoth workshop devoted to the-pur

pose were four large areas surrounded by frames di

vided into numbered sections. Frames corresponding

with those below were suspended from the ceiling.

The workmen made wood and plaster sections of the

statue, the enlargement being made with geometrical

precision by the aid of the frames. Each piece of the

model was. in turn, placed in a frame one-quarteras

large as those containing the full size pieces. Corre

sponding parts in each size of frame were united by

wires, from which the various dimensions were laid off.

A rough frame having the general form of the section

to be worked out was then made; this was cov

ered with plaster, when the principal measurements

were verified, and the surface was finished, point by

point, until it exactly resembled that particular part

of the figure. The work was divided into courses, to

reproduce each one of which required some nine thou

sand measurements.

The plaster model being finished, it was necessary to

take an impression in wood, on which the sheets of

copper could be shaped with the hammer. This was the

work of the carpenters, who took the form of each part

by means of planks cut out in silhouettes, which were

placed close together or crossed, and in this wooden

mould the workmen shaped the sheets of copper by the

pressure of a lever or the blows of a mallet. The finish

ing touches were made with little hammers. The cop

per was again worked to conform to profiles taken with

sheets of lead pressed upon the model. The iron braces

uniting the copper shell with the supporting truss

works were forged to the form of the copper sheets

after the latter had been entirely completed. The

finished pieces were finally carried into the court of the

workshop, and there assembled and fastened to the

frame. The trusswork within the statue was designed

and executed by the constructing engineer, M. Eiflel.

The work was done at the establishment of Gaget,

Gauthier & Co., Paris. The copper entering into the

construction of the statue weighs 80,000 kilos, the iron

120,000, making a total weight of about 200,000 kilos, or

about 400,000 pounds. The total cost of the statue, in

 

 

  

SECTIONS OF PEDESTAL, SHOWING METHOD OF ANCHORING THE STATUE.
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eluding gifts, gratuitous work, and losses sustained by

those who gave valuable assistance, is about $200,000.

L’lZl-ustratz‘on gives the cost of the statue proper at

$40,000.

Unquestionably, the final artistic success of such a

work as this depends upon the fact that the pedestal

should bring out, without in any way detracting from

or obscuring by too great prominence, the beauties of

the figure. That this point will be gained by the

pedestal it is now proposed to build will be seen by

examining our frontispiece and the elevation in Fig. 2,

the latter representing the main frame, the pedestal,

and its approaches drawn to scale. That this object

would not have been gained it‘ the first plan had been

pursued becomes apparent by glancing at Fig. 3, a

perspective view of the pedestal that might have been

built. This pedestal would have been 62 feet square

at the base, 40 feet square at the top, and 114 feet high

to the base of the statue. Although plain in general

characteristics, it would have, on account of its great

size. occupied the more conspicuous position in the

combination.

The material underlying the foundation is compact

clay, gravel, and bowlders. The foundation up to the

terrace level—where the pedestal proper begins—-is of

solid concrete; it is 90 feet square at the bottom, 65 feet

square at the top, and 52 feet 10 inches high. In the

center of the mass is a well hole 10 feet square. _

Leading from the sides to the base of the central

shaft, or well hole, are four arched passage ways at the

level of the parade. Spanning the space between the

inside walls of the old fort and the foundation of the

pedestal, and carrying the four flights of steps leading

to the terrace and also the grassy mound between, is a

concrete arch, about 3% feet thick, and having a chord

span of 49 feet.

The pedestal will be built of granite, backed with

concrete, as indicated in the vertical section. The prin

cipal dimensions are:

From high water to top of sea wall . . . . . . . . . . . . . . . . . . . . . . . 10 feel.

Top ses wall to foot of fort wall . . . . . . . . . . . . . . . . . . . . . . . .. 2% "

Foot fort wall to ground level at parapet of fort. . . . .. . . .. 23% “

Parapet to foot of pedestal . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 24 "

Water level to foot of pedestal . . . . .. . . . . . . . . . . . . . . .. 0Ol'c(‘i. 10in.

Foot of pedestal to top of pcdc-slal.... .. .. 89 fcct.

Water level to top of pcdcstal . . . . . . . . . . . . . . . . . . . . . . . . . .149 ft. 10 in.

Base of pedestal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 ft. square

The top of the pedestal is 43% feet square, and has the

corners cut oil‘, making it octagonal, as shown in plan

A. The balcony at the top is3 feet 7 inches wide in

the clear, and extendsyall around. The loggia (plan B)

is 26 feet 7 inches high, the opening being 27 feet 11

inches wide by 3 feet deep in the clear. The columns

are 3}./1, feet wide, the space between them being 6 feet.

On each side of the base of the pedestal will be ten cir

cular shields carrying coats of arms of the several

States. The terrace will have a clear width of 15% feet,

while the stairways leading to it will be 10 feet wide.

The method of holding the statue to the pedestal is

clearly shown in the drawing. Extending across the

top of the pedestal are six channel bars arranged in

two sets of three each; these bars are directly beneath

the corner posts of the main frame in the interior of

the statue. Beneath and at right angles to these are

six other channel bars, also arranged in two sets, plac

ed under the corner posts. These bars are 34 feet long,

so that each end rests in the masonry to the depth of

3% feet, the well hole or shaft being 26% feet square.

The channel bars are 4 feet deep, the web plates are %

inch thick, and the angles are 4 by 5 by % inches. The

base of each post and the two sets of bars immediately

beneath it are united by three bolts 5% inches in di

ameter.

A little over 60 feet below is a second and similarly

arranged system of girders 41 feet long, 36 inches deep.

with web plate % inch thick; t-he angles are 4 by 5 by

% inch. In the lower system there are only two

channel bars in a set. These two systems are joined

by four sets of eye bars placed as near as possible to

the side walls of the shaft. Each set consists of four

bars 4 inches wide by 15 inches thick. Upon the sides of

the statue the upper ends of these bars will be pro

longed to join the main frame at the tops of the first

and second panels. All bracing within the pedestal

will be made of steel. This method of anchoring the

statue is open to severe criticism. It practically

hinges the statue at its base, the first section of the

main frame serving as a. fulcrum resisting the lateral

pressure coming upon any side of the figure. This is

the weakest part of the main frame, since it receives no

support from the side extensions, which do not reach to

the bottom of the lowest panel.

The following table shows the heights of celebrated

statues:

Feet.

Jupiter Olympus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 43

Memnon . . . . . . . . . . . . . . . . . . . . ..; . . . . . . . . . . . . . . . . . . . . . . . .. 62

Borromeo, at Lake Maggiorc . . . . . . . . . . . . . . . . . . . . . . . . . . 66

Armiulus, in Westphalia (about) . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 92

Colossus Rhodes, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 105

Ne-_ro(about) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 118

Statue Liberty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 151

The pedestal shown in the engraving was designed

by Mr. Richard M. Hunt, the architect; the plan of

anchoring the statue was designed by Gen. Charles P. _

 

Stone, chief engineer, under whose direction the work

is now being carried forward. The writer wishes to ac

knowledge the courtesy of Gen. Stone,who kindly loan

ed him working drawings and specifications.

 

A particularly interesting event occurred in Paris on

May 13. It was the inauguration of an exact reproduc

tion in bronze of the statue of Liberty, one-fifth the real

size. It was presented by American citizens, and now

stands in the Place des Etats Unis before the Hotel of the

American Legation. Eminent representatives of both

countries took part in the ceremonies, and attended the

banquet in the evening. Ex-Minister Morton made the

presentation address, which was answered by M. Bris
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Fig. 8.—VIEW 01' FIRST PROPOSED PEDESTAL.

son. M. De Lesseps the great constructor, also spoke.

At this time,this is a peculiarly happy illustration of the

friendly feeling existing between France and America.

—————o-Q->-0-———

The Oyster-9- Tenacity of Life.

H. C. IJOVEY.

It has been estimated that aspawning oyster may

deposit a million eggs in one season, of which notmore

than from t-en to one hundred will arrive at maturity.

The rest are devoured by enemies. Marketable oysters

vary from three to seven years of age. It is not known

to what age an oyster may live, under favorable cir

cumstances; but I have seen specimens from the na

tive beds along the shores of Connecticut, that were

judged to beas much as twenty-five years old. The

theory is that each year‘s growth is marked by a ridge

on the shell, and the age can be told by counting these

ridges. A venerable shell, lying before me as I write,

has thirty such corrugations. The meat of these aged

bivalves, however, is tough and indigestible.

\Vhen an oyster is removed from his habitat, for

transportation to distant localities, experts are hardly

agreed as to the best plan for keeping him alive and

in good condition. Cargoes from Virginia for planting

Connecticut waters are safely carried, if the run is

made in the usual time: but if vessels are delayed by

storms, or if warm weather comes on, much anxiety

is felt, and the owners are sometimes losers to the ex

tent of thousands of dollars by reason of the shell fish

spoiling. Yet, on the other hand, it is not uncommon

for those who understand the business to carry " seed

oysters" from Long Island Sound to California to be

planted there, and with a fair chance of success.

Those who ship to the European market pack the

oysters in barrels, ramming them down as tightlyas

can be done without breaking the shells; the object

being to make them keep their mouths shut, thus pre

venting the nourishing liquid on which they must live

during the voyage from escaping, as it would be sure

to do through the parted valves.

Having occasion, in midsummer, to take several

dozen oysters with me. from _New Haven to Minneapo

lis, and being very desirous of keeping them as fresh

as possible, I asked experienced packers for advice.

One told me to carry them in a tub of sea water. An

other thought they should be kept in ice cold fresh

water frequently changed. A third advised me to pack

them in ice, and let them take their chances. Theplan

finally adopted, and with perfect success, was to place

a layer of broken ice on the bottom of a tub and cover

it with sea weed, on which the oysters were carefully

laid, each with its “ bowl,” or deepest val ve, bulge

down, so as to keep the mollusk in its own liquor. Re

newing the ice only twice on the road, this lot made

the trip of uearly 1,500 miles safely; and by occasiolial

‘renewals of the ice, but never letting the shells touch

it, they were kept alive for more than three weeks,

during a very warm season; at the end of which time,

having served the scientific end of their transportation,

they were still in good condition for the table.

I have seen it stated by English and French authori

ties, that oysters have been kept alive on the floor of a

cold cellar for three months. And a New Haven ob

server gives it as the result of his experiments, that,

"‘ if taken carefully from the water, and packed in bar

rels with numerous holes cut through to admit the air,

and so packed as to keep the shells closed, and then

kept at an even temperature of between 35 and 45 de

grees Fahrenheit, they might be made to exist longer

than three months, and yet be fit for use.” It might

here be added that “ dry oysters,” 2'. 42., those that

have gradually absorbed all their own liquor, are re

garded as very choice morsels by connoisseurs in good

living.

Mr. H. W. Smith, of New Haven, vouches for the

following remarkable facts: On the 13th of last I)ecem

ber he bought a quantity of shell fish from the Messrs.

Luddington, of Fair Haven, who gave him, as a curi

osity, a rubber boot dredged from their beds near the

Spindle Rock, in Long Island Sound, and to which a

clump of oysters was attached. Mr. Smith hung this

for exhibition in his shop window, where they remained

alive, without any special care; for 86 days. At the end

of this time some of the oysters were dry, but others

yet retained some of their liquor, and none of them

had begun to decompose. It would be well worth

while for oyster growers to conduct careful experiments,

under varying and accurately noted conditions, to as

certain how long it is possible to keep an oyster alive

after it has been removed from its natural surround

mgs.

_‘ ,_._,._ __ __

The Compression of Molten Steel.

In his recent inaugural address as President of the

Iron and Steel Institute, Dr. Percy said : Various

methods had been tried for the compression of steel, of

which I will mention t-wo. A kind of gunpowder was

, proposed for this purpose in the United States in 1869.

-It was recommended for the casting of steel cannon,

with the special object of preventing blow holes. The

metal was run into a suitable mould, the mouth of

which was immediately afterward hermetically closed

by a metallic cap, fixed firmly in its place by bolts or

otherwise. In the center of the cap was fitted a verti

cal pipe, provided with a stop cock at its lower end,

while its upper end was closed by a washer pressed by

a. bolt so as to act as a safety valve. Before attaching

 

the cap at, say, an inch from the surface of the molten

metal, a charge of about a quarter of an ounce of pow

der, composed of 80 per cent of niter and 20 of charcoal,

was put into the vertical pipe between the stop cock

and the washer. On opening the stop cock, the pow

der falls on the metal, ignites, and, it is said, produces

about one-third of a cubic foot of gas at the tempera

ture of 3,000” Fahr., which exerts a pressure equivalent

to that of a head of liquid metal 90 feet high, suppos

ing the capacity between the cap and the surface of

the metal to amount to 30 cubic inches. \Vhether this

process was ever tried, and if so with what result, I am

unable to say.

Liquid carbonic acid has been used for compressing

steel at ‘Krupp’s works, at Essen, and, it is reported,

with success. The top of the mould when closed is

connected by a pipe with a vessel containing liquid car

 

bonic acid, heated sutliciently to produce the necessary

degree of vapor tension, which, at 400° Fahr., is said to

amount to 800 atmospheres, or only slightly to exceed

5 tons to the square inch. I have heard it rumored

that the process has been abandoned, but whether truly

or not I cannot say.

In 1876 Sir Joseph \Vhitworth had the kindness to

permit me to see his process in operation, and was pre

sent at the time. The charge of molten steel was from

7 to 8 tons, and the pressure about 7 tons to the square

inch. ’

_. .‘4...,.*______

Attention to Details

The Herald ofHealth suggests that health, like suc

cess in life, is to be gained by paying attention to de

tails. It is better to try to keep from catching cold

than to be always trying to avoid infection. More can

be done to check cholera by keeping houses clean than

by using tons of disinfectants. Nature gives health.

It is man’s perversity in departing from Nat-ure‘s teach

ing that leads to disease. Nature intended all to have

fresh air, sufflcient plain food,_ uncontaminated water,

and exercise. Let us accept Nature‘s bequest, if we

prefer health to disease.

- . _W _—

MR. Bnnxwr LANDRETH. of the famous Bloomsdale

Seed Farm, near Bristol. Pa., has been appointed one

of the Vice-Presidents of the American Exhibition to

be held in London during the six months commencing

May 6, 1886, to which attention has heretofore been

called in our columns. Mr. Landretl1 believes that a

proper display there of Yankee ingenuity in invention

and skill in manufacture will materially aid our export

trade, especially in the colonies of the British em

pu‘e.
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0!! on the Water.

To the Editor of the Scientific American :

From time to time I have seen articles in the SCIEN

TIFIC AMERICAN, as well as in other papers, relative to

the effects of pouring oil on a rough sea. There once

came under my observation in the Pacific Ocean a case

of this which may or may not be new. On the evening

of August 1, 1883, I and two companions in adven

ture were thrown on one of the Santa Barbara Is

lands, about one hundred and fifty miles northwest

ward fro1n San Diego, off the California coast. Two

days later we were picked up by an Italian fisherman,

and carried to Santa. Barbara. In our passage across

the channel which separates Buena Ventura from the

island of Santa Cruz, we encountered a gale, and the

white caps ran pretty high. Our boat was pretty

small, and the flying spray drenched everything on

board. In the midst of this the old fisherman called

our attention to smoother sea ahead. and went on to

explain that it was due to oil on the water, and that

the oil came up from natural wells in the bottom of

the ocean.

By this time the boat was gliding through the calmer

sea.‘ I noticed that the waves were running as high

as ever, but the crests of them remained unbroken,

and no white caps were to be seen. The tumbling

and roaring of the white caps, the flying of the spray

before the wind, and the crests of the waves blown

off, were no longer to be seen or heard; but the size

of the billows was not otherwise diminished. The

waves were now huge swells of the ocean, following

each other regularly and silently, and the wind ap

peared to glide smoothly along the surface of the sea,

unable to ruffle or disturb the water.

The oiled water was only a narrow strip, running

nearly east and west. I should judge that it was less

than one-half mile wide. I could not observe its length.

The oil field is just fourteen miles north of Santa

Cruz Island. Perhaps the attention of the public has

been called to it long ago, but I did not know of its

existence until I saw it, and have not heard of it since.

Hu MAXWELL.

St. George, W. Va.

Where the Architect and Plumber Meet.

The first place is in the architects office, when the

specifications for the work are open for bids. Many

architects, when they are left totheir own volition, will

only permit a certain few plumbers, in whom they feel

confidence, to bid on their work. This is perfectly

natural, and, while it gives rise to the charge of favor

itism, should not be entirely condemned. An architect

of the better class can be trusted in his selection of

workmen to figure on jobs, and a shyster architect

would preferably select a skin plumber any way.

When the work is figured on, and the contract is

awarded, the plumber should be careful about sugges

tions for changes in the plans. There are some archi

tects who will listen to suggestions of that kind, and, if

they are valuable, and do not increase the cost, will

adopt them. But in the majority of cases, the archi

tect has designed to have the plumbing fixtures as they

are drawn, and any suggested change from the plans

will be looked upon with suspicion. Hence, as the

plumber has bid on the specifications as they existed,

it is better for him to follow out those specifications to

the letter.

The architect will usually notify the plumber when

the building is ready for roughing in. There is not so

much work to be done behind the plastered walls now

adays as formerly, owing to the desire to have all pipes

so far as possible, in a position where they may be ex

amined easily. The few iron waste and ventilation

pipes which run between partitions must all be put in

before lathing is completed.

In doing the gas piping, if it is provided for in the

same contract with the plumbing, there should be

much care. Cheap gas fitting is an abomination. In

rooms arranged en suite, with a center light in the

ceiling of each, the gas fitter should never notch the

beams in the middle, and endeavor to run one straight

line of pipe over all the centers. Beams should never

be notched more than two feet from the bearing, and

the center lights should be supplied by branches run

from a pipe so placed.

Gas pipes should be so laid as to give a continuous

fall toward the meter, otherwise the condensations

from the gas will choke the pipe. The gas fitter should

take great care to place center lights exactly where de

signed; if not, when the ceiling is decorated, it will be

very annoying to the owner to find the light out of

center. The height of bracket light outlets should be

four feet and ten inches from the under floor, and this

height should not be changed to save cutting the pipe.

In halls, and in first story rooms, the height is usually

five feet seven inches. Mirror lights should have out

lets eight feet from the fioor.

When the outlets are placed at proper height, care

needs to be taken that the nipples are of correct

length, and that they will permit the bracket fix;

 

 

ture, when placed, to bear at right angles to the

wall. In order to secure this accurately, a pipe of suf

ficient length, may be screwed on each nipple, as soon

as set, and carefully made level and plumb. by testing

with a carpenter's square. All deviations found should

be corrected, before testing by a mercury gauge, so

that any leaks caused ‘by such correction will be dis

covered. Bends, tees, etc., for gas pipe under two

inches in diameter are made of malleable iron, and it

is wise to use these, as they will stand a little bending,

and that is often the easiest way to bring pipes into

place. The nipples projecting from the pipe to receive

the fixture should be the proper length, so as to extend

beyond the plastered wall not more than one and one

fourth inches, nor less than three-fourths of an inch.

The gas fitter commonly uses miscellaneous scrap pipe

for nipples, but he should endeavor to make them the

proper length.

These are points in which all architects are, or ought

to be, educated, and will be the foundation for criticis

ing the man who has the contract if they are improper

ly done.

The architect, or his superintendent, after the whole

gas fitting service is in place, will probably examine

the entire system to see that the irresponsible journey

man has not used split or defective pipe, closed with

putty or red lead. It would be well for the master

plumber to do this himself. The caps are then screwed

on, and the tightness of the work tested by a mercury

gauge. A manometer is placed at one outlet, and air

is pumped into the pipes until the pressure in the sys

tem approximates the pressure of the gas supply. The

mercury should remain at one height in the gauge over

one night. If it does that, the work. may be relied

upon. If the gas fitter does this work himself, very well;

if not, the architect will probably require him to do it.

After the plastering is completed, the architect

should notify the plumber that he may go on with his

work. He should inquire as to the use of all stock which

the plumber may bring to the building. The cast iron

pipe for the soil pipe should be especially examined,

and it should conform to the specifications as to weight.

Manufacturers have‘ been covering pipe with a coating

of asphaltum, and it is now generally used, but some

believe that the asphaltum simply fills up sand holes,

and renders it difiicult to detect doubtful pipe. Each

length of pipe should be examined thoroughly for de

fects. thickness, strength of hub, etc., and all doubtful

pieces promptly rejected. If possible, each length

should be subjected to the oil test.

The requirements for joints in soil pipes are so few

and simple that only the most careful architects will

permit any other joint than the oakum and calked lead

to be made. The plumber himself should be especially

cautious concerning the making of soil pipe joints, be

cause they, more than any other part, are indexes to

the general character of the work. The architect will

never allow the plumber to secure iron pipe by wires,

but will insist on iron straps and hooks. No joints

should be made before the pipe occupies the position

in which it is to remain.

The architect will be especially careful concerning

the weight and size of lead pipe used. When the end

of the coil is cut off, the act of sawing increases the ap

parent thickness of the pipe, and it is difilcult to judge

of the weight and thickness of it. It is not generally

considered safe to use pipe (except for a very light

pressure) of a less thickness than three-sixteent-hs of an

inch. \Vaste and vent pipes may be one-eighth of an

inch. The plumber should refrain from using honey

combed or corroded pipe, and that which is of unequal

thickness.

When brass tubing is used, the cold water supply

pipes should be tin lined. Sometimes it is wise to use

plain brass pipe for the hot water supply, and lead for

the cold, as the brass pipe is not so iujuriously affected

by changes in temperature as is lead pipe. Brass pipe

should not be confined rigidly in long lines, as it will

soon break the joints if it is. It is customary to put a

coat of shellac on exposed brass plumbing work, and

often the plumber will leave that for the painter, who

will refuse to do it.

If a superior piece of work is done, and zinc casings

are required to carry off condensations, leaks, etc., the

architect will see that the casings are well made, cor

rectly applied, and have a. proper fall to a safe outlet.

The course which the pipes take very often proclaims

the skillful mechanic. If the several pipes used tocon

nect up a bath room, for instance, go coursing under

and over each other in hopeless confusion, the man

that arranged them so may be set down as a botch. A

good workman will follow straight lines, so far as pos

sible, and will separate the hot water pipe from the

cold water pipe far enough so that heat will not be lost

from one to the other. The house service pipe should

not lead so close to the furnace or rangeasto warm the

water when standing. All pipes will be laid with a

continuous fall toward some faucet by which all the

water may be drained off.

It is generally the duty of the carpenter to place

boards against walls or ceilings where pipes are to run.

The plumber should see that these are adequately fast

ened. When pipes are attached to these boards verti

 

cally, they should be fastened every four feet; when on

the under side of a ceiling, about once in two feet, and

when lying on a horizontal surface, about once in eight

feet. Metal tacks prevent vertical pipes from creeping

downward by contraction and expansion. Brass bands

are used by good plumbers to secure horizontal runs of

pipes.

Architects judge of the general character of a man's

work by his attention to details, sometimes rightly

concluding that if the slightest portions of the work

are performed neatly, the more important parts are not

neglected.

It is frequently true, too frequently indeed, that the

specifications for the plumbing are not at all distinct or

definite. In such cases, it must be understood that the

plumber will do the work as cheaply as he can. The

superintendent or architect will know just how good

work he may expect, gauging the work by the

compensation. In such cases, it is manifestly bet

ter to have a smaller amount of work, and that well

done, than to have the work scamped, and spread over

all the house. By an attention to detail, and by avoid

ing captions authority, the architect may save the

plumber money and reputation for careful work.

Whether a plumber should follow out a specification

he knows to be bad or unnecessary will depend on his

acquaintance with the architect. At any rate, all

questions of difference should be settled without bring

ing in the owner, who would know nothing as to the

propriety of the work, and judge by prejudice simply.

——The Sanitary News.

—-——‘-s-0+.-—

The Hynloglypholypm

Hyaloglyphotype is an ivention of Mr. S. Crocker, of

Melbourne, Australia. The gist of the invention is the

using a hot pen, whereby a. drawing can be made on

glass or glassy substances with a waxy composition,

which is solid and somewhat hard at ordinary tempera

tures. The pen is an original invention, and is very

ingeniously contrived, so that it can be heated either

by gas or by an electric current. The waxy material

fiows easily from the heated pen, and sets so quickly on

the glass that cross-hatching can be done more rapidly

than with ordinary pen and ink, without risk of block

ing up the angles. Corrections can be made with the

greatest ease, by means of a penknife, which leaves the

surface afterward intact. After the drawing has been

made, the plate is etched in the usual manner by fiuoric

acid. When complete, it can be either electrotyped,

stereotyped, used direct, or applied to any purpose for

which engraved surfaces are required.

The hyaloglyphotype competes most successfully

with zinc blocks. In regard to its printing properties,

the high polish of glass lends itself admirably to sound

delivery of ink; there is no “mealiness "in the solids,

and the finest lines are rendered sharp and clear. In

regard to its properties as an etching ground, glass is

remarkably suitable for the purpose. The fiuoric acid

bites glass downward; there is scarcely any lateral ac

tion. This considerably diminishes, therefore, the risk

of “ under-biting.” The edges of the lines are cleaner,

and if properly drawn are free from the rottenness to

which zinc is especially liable, in consequence of im

purities setting up voltaic local action. The surface of

such blocks, too, is not liable to corrosion, like zinc

when stored away.

Mr. Dallas, of London, has succeeded in working out

an important application of the hot pen. He applies

it to the reproduction of the drawing as an intaglio

copper-plate, without the necessity of etching by acid

or any etching solutions. The resulting plate can be

printed from on the copper-plate press, and yields im

pressions which are a perfect automatic reproduction

of the artist’s work. There is no necessity for after

“ sophistication.” although after-effects may be worked

in if desired. The prints have the appearance of high

class etchings, and would deceive experts. The artist

does not need to draw reversed, when copper-plate

prints are desired, and he can see the full effect of his

drawing, without the necessity of experimental stop

pings out and rebitings.

———*-+o->§-——

The St. Petenburg Ship Canal.

The St. Petersburg Ship Canal, which is now com

pleted and ready for business, was begun in 1878. This

canal is from Cronstadt to St. Petersburg, its total

length 17% English miles, with greatest width 350 feet,

diminishing to 220 feet, and navigable for vessels draw

ing 20},§ feet of water. The force employed upon its

construction embraced 3,500men, 13 dredging machines,

3 locomotives, with 230 cars, 86 lighters and barges. 12

steam tugs, and 7 stationary engines, and its total cost

to the government was about $9,000,000, or $500,000 per

mile. When the Neva River is free from ice (which is

generally by May), vessels can proceed directly from

the Gulf of Finland to St. Petersburg, instead of dis

charging or taking their cargo at Cronstadt, as here

tofore.

Steamers and sailing vessels coming to Cronstadt can

use the canal. provided their draught of water does not

exceed 20% English feet; if exceeding 20% feet, vessels

will have to lighten part of their cargo at Cronstadt,

and can then proceed with a draught as well. ‘
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ENGIIIEEBIJIG IRVENTIONB.

A railroad ditching machine has been

patented by Mr. Alonzo H. McGrew, of Hurley, Dakota

Ter. It is made with a movable platform, horizontally

swinging dcrricks,levers, ditching coops, etc., for open

ing or trimming ditches at the side of railway tracks, or

for excavating railroad beds, or similar work.

A safety valve has been patented by

Mr. Thomas Kays, of Newton, N. J. It is of piston

form, held down by sprillg pressure, with lateral outlets

for escaping steam controlled by the piston valve, and

made of diminishing area in a downward direction, in

tended to act with great certainty, but also to close or

open more gradually than ordinary safety valves.

A rail chair has been patented by Mr:

Samuel M. Beery, of Omaha, Neb. It is made in two

parts adapted to be fitted together, and each extending

beneath the meeting ends of two rails and bearing

on or clamping the respective sides of the same, mak

ing a self-locking chair, and one intended to afford in

creased security against accidents from turning or dis

placement of rails.

An automatic car brake has been pa

tented by Mr. Garrett B. McLaughlin, of Petersburg,

W. Va. This device is arranged to operate in connec

tion with the common hand brakes, so that in each car

the brakes may be set, through the drawheads or bump

ers, by one bumper crowding against another ahead of

it when moving forward, and while moving backward

by the same drawheads pulling upon each other.

A railroad rail brace has been patent

ed by Mr. Lewis Larchar, of Cedar Rapids, Iowa. It is

made of a right angled plate with a recess at its right

angle and bent at right angles to form a base plate,

with a wing having its acute angle bent downward to

form a point to be driven into the tie and perforated to

receive the fastening spikes, the especial object being

to prevent spreading of the rails by the lateral pressure

of the engine.

—m—

IEOHAIIICAL INVENTION8.

A tool holder for planing machines nas

been patented by Mr. Robert R. Neild, of Stratford,

Out., Canada. This is a tool box to hold two cutting

tools, one arranged to cut while the table is moving in

one direction, and the other when the table is moving

in the reverse direction, the tool being thrown in and

out of action automatically by the movement of the rod

which causes the tool box to travel across the cross

head.

——“-.—_.

AGRICULTURAL IRVENTIONS.

A check row corn planter has been pa

tented by Messrs. Henry F. Pearson and George W. Jar

min, of Genoa, Ncb. It consists essentially of frame,

runners, spout, a peculiarly operated seed dropping me

chanism, and other novel features, whereby seed will be

dropped with certainty and at uniform distances apart.

A cutting apparatus for harvesters has

been patented by Mr. Dana W. Ilovey, of Winthrop,

Iowa. Combined with a pair of circular cutters are

worm wheels on the shaft, one right handed and the

other left, making a machine to be drawn across fields

to out standing grain, corn, broom corn, etc., and bind

it in bundles.

A cookie seed separator has been pa

tented by Mr. George Adams, of Sherburne, Minn. It

has rollers with face indentations and corrugated end

wheels, with plates between the rollers, and end plates

to engage with the end wheels, springs to hold the plates

down and guard springs to prevent the indentations

from carrying out small kernels of wheat, and other

novel features, to separate cockle seed from wheat pass

ing through the machine.

A straw stacker for grain separators

has been patented by Mr. Lucien A. Chase, of Elsie,

Mich. To the lower rear part of a grain separator is at

tached a circular plate or frame, with cross bar pivoted

at its center, to the middle part of which is attached a

vertical frame, with standards. for receiving the straw

and delivering itto the carrier, with other novel features,

making a machine for stacking straw coming from the

separator.

—_”O————

MISCELLANEOUS IHVERTIONB.

A design for a pulley frame has been

patented by Mr. Daniel J. Weir, of New York city. It

has reverse curved sides, terminating at their lower

ends in ovals, and at their upper ends in an extension

top, the leading feature consisting of the heart-shap

ed side or check pieces of the frame.

A bed clothes clamp has been patented

by Mr. Benjamin Kiam, of Houston, Texas. This in

vention covers particular means of attaching a clasp to a

bed rail, adjustable to any part of the bed rail, and in

tended to hold the bed clothes over sleeping chil

dren or invalids.

A hook for hats or garments has been

patented by Mr. Eugene R. Richards, of New York city.

It has bracket arms and horizontal hooked arms, with

an upright to hold but and cuffs, serving to hold a num

ber of articles, while being simple in construction and

strong and durable.

A windmill has been patented by Mr.

John H. Rowell, of Solon, Me. It has light radial and

tapering fans, of concave form on the side receiving the

wind, with springs adapted to hold the fans in the re

qulred oblique position and for regulating the motion

according as the wind is strong or light.

An adjustable chair has been patented

by Mr. Daniel Wilcox, of Springwater, N. Y. Legs are

pivoted on the rockers, and a seat and back pivoted on

the legs, with telescopic braces secured to the rockers

and to the back rest, with which are various novel de

tails of construction and arrangement.

A bed spring has been patented by Mr.

Joseph P. leggett, of Carrollton, M0. The construction

is such that the spaces between the springs are in a

great mcmurc filled up, and the trek or mattress is pre

 

 

Agmte has been Patented by Mess“ Qbueineee and ’§PereonaL

William L. and William P. Golder, of Patchogue, NY.

There is a damper plate hinged to the surrounding cas

ing, and the construction is such that the grate can be

used in open fireplaces, or stoves and ranges, and can

be rocked or dumped easily, and can also be used for

sifting the coals.

A box for meat and oil presses has been

patented by Messrs. John J. Culbertson and Bernard

Gaston, of Paris, Texas, and John C. 0‘Connell, of

Montgomery, Ala. This invention consists in providing

the box or receptacle with a lining, preferably of sheet

metal, to prevent the adherence of meat, which is liable

to accumulate and harden and cause breakage.

A shaft bearing has been patented by

Mr. William A. Patrick, of Rutlaud, Vt. Combined

with a rotary or reciprocating shaft and its bearing box

is a journal sleeve of greater diameter for fitting within

the bearing box, whereby a large bearing box is obtain

ed for the shaft without a corresponding increase in its

diameter and weight.

A wire fastening device for metal fence

posts has been patented by Mr. William H. M. Reese, of

Calliope, Iowa. Combined with a metal post to be driven

into the ground is a clamping plate having a groove and

a forked projection, with hook bolt and nut, so the

fence wires may be held on the post by a wire loop, or

by the clamping plate.

A mail bag has been patented by Messrs.

Edward B. Young and Frank E. P‘Pool, of Mansfield,

Mo. Combined with a bag is a frame with four hing

ed bars, two having hook prongs and the others spring

latches, also connected with a staple, in which the

lock for locking the bag is held, to facilitate the clos

ing and safe locking of mail bags.

A friction clutch has been patented by

Mr. Charles M. Huntington, of East Randolph, N. Y.

A grooved wheel is attached to the shaft whose mo

tion is to be controlled, and a split ring is received

by the groove and provided with wedge-shaped ears

projecting near opposite sides of the slot of the ring,

an apertured arm is adapted to receive the wedge

shaped cars, a lever turning on the shaft being pivot

ed to the arm.

A bee hive has been patented by Mr.

John W. Martin, of Winchester, Ky. It has vertical

grooves in the sides to receive springs attached to the

side bars of the comb frames, whereby the latter are

centered and kept in place, the lower ends of the

side bars projecting below the bottom bars, and hav

ing recesses so the bees can pass back and forth be

tween the spaces below and at the sides of the frames,

and the bees more conveniently managed.

A link fitting apparatus has been pa

tented by Mr. James H. Stirnpson, of Springfield, Ill.

This invention consists in improvements in contrivances

for milling and grinding the inside wearing surfaces of

reversing and regulating links of steam engines, and

their sliding blocks, including a pendulum device ad

justable as to its center pivot, and carrying rotary mill

ing tools or emery grinders adapted to work in the link

and on the slide, etc.

A car transfer apparatus has been pa

tented by Mr. Riley L. Davis, of Mooresville, N. C.

This invention covers a peculiar construction of the

truck or platform with two sections of rails, whereby the

main track is never left open, in combination with pe

culiar means for shifting the truck or platform, with re

cessed road bed and shifting truck, and covers for pre

venting the recessed road bed or truck pit from bemg

uncovered or exposed.

An improved window has been patent

ed by Mr. William C. Bullivant, of Boston, Mass. This

invention covers a vertically sliding guide held in grooves

in the sash and frame, with a spring plate, spring latch,

etc., the object being to make a sash that will be

weather tight without the use of wmthcr stnps, will

move easily without rattling, the sash being easily re

movable for cleaning, and the device simple and cheap

of construction; this device has already been much used

in England and Scotland.

 

NEW BOOKS AND PUBLICATIONS.

THE STRUCTURE OF THE Woon FIBER

IN ITS RELATION 'l‘O THE Usr: on

Woon FOR Tnonnrcsn Punposns.

By F. H. Bowman, D.Sc. Manchester:

Palmer & Howe, 1885.

This work contains, with some additions, the full

text of five lectures delivered before the students of the

Bradford Technical School, in the early part of the year.

They were a continuation of a similar series of lectures

delivered by the author several years ago on the struct

urc of the cotton fiber. The main discussion naturally

concerns itself with the typical structure of a wool

fiber, and treats of the mechanical arrangement of its

parts, its chemical composition, and its behavior toward

reagents. The modifications of structure produced by

climate, by disease. or by breeding are also considered.

The structure of the wool and hair, and their compari

son with other anlmal and vegetable fibers, are admira

bly shown by numerous mlcroscopic sections. Some

space has also been devoted to an account of the differ

ent. breeds of sheep produced by civilization, and of the

wool bearing animals generally; these are well illus

trated by eugravings and colored plates. The subjectis

clearly and attractively presented, and though of par

ticular value to the manufacturer and wool grower, it

will not prove uninteresting to the general scientific

reader.

PORTRAITS or Honsrum CATTLE. The

importation and raising of Holstein, or Dntch-Fricsian

cattle seems at the present time to betaking the place

of the celebrated Jerseys. Messrs. Smiths & Powell, of

Syracuse, N. Y., dealers in Holstein stock, have pub

lished a handsome lithographic engraving of a group

of six cows, a bull, and a calf, all portraits from the

Aaggie family. The same gentlemen have published on

a separate sheet a superb portrait of the celebrated

Holstein bull Nctherland Prince. These two printsof

vented from being unduly depressed in places from an the now fashionable Holland stock are of interest to

unequal disposition of the weight on the bed. stock rsisers and amateur fanclers.

 

 

The chargefor Insertion under this head is One Dollar

a line for each. insertwn ,' about eight worda to a line.

Advertisements must be recelwd at publication twice

as early as Tlturaday morning to appear in next issue.

' Infringement of Clover Huller Patent.

The Newark Machine Company, of Columbus, Ohio, re

cently filed an interference claim against Gaar, Scott R.

Co., of Richmond, lnd., which was recently decided by

the United States Commissioner of Patents in favor of

the Newark Machine Company. This will lay liable for

damages to the Newark Machine Company, manufac

turers nnd purchasers of machines made in imitation of

the Victor Clover Butler. These patents run for about six

teen years more.

Spoonmakcr‘s Drop and other special drops to order.

Beecher ,2 Peek, New Haven, Conn.

$2.50 buys a Keyloss Drawer Lock that has not been

picked. Miller Lock Works, Philadelphia, Pa.

Distillers supplied with Pumps for every service

by Valley Machine Works. Easthampton, Mass.

The Crescent Boiler Compound has no equal. Cres

cent Mfg. Co., Cleveland, 0.

Peerless Leather Belting. Best in the world for swift

running and electric machines. Arny & Sou, Phlln.

Frick Company, Waynesboro, Pa., have for sale a

heavy second-hand 18x36 engine. Send to them for

prices and list of second-hand engines and boilers. All

in good order. Prices low.

“ How to Keep Bmiers Clean." Send your address

for free 88 page book. Jas. C. Hotchklss, B6-lohn St., N. Y.

The most complete catalogue of Scientific and Me

chnnlcal Books ever published will be sent free on ap

plication to Munn S Co.. 361 Broadway, N. Y.

Shafting, Couplings, Hangers, Pulleys. Edison Shafting

Mfg. C/0.,86 Goerck St., N.Y. Send for catalogue and prices.

Air Compressors, Rock Drills. Jas. Clayton, B'klyn,N.Y.

Iron Planer, Lathe, Drill, and other machine tools of

modern design. New Haven Mfg. Co., New Haven, Conn.

The leading Non-conducting Covering for Boilers,

Pipes, etc., is Wm. Berkefeld’s Fossil Meal Composition :

X inch thickness radiates less heat than any other cov

ering does with two inches. Sold in dry state by the

pound. Fossil Meal Co.. 48 Cedar St., N. Y.

Every variety of Rubber Belting, Hose, Packing, Gas

kets, Springs, Tubing, Rubber Covered Rollers, Decklo

Straps, Printers’ Blankets, manufactured by Boston

Belting Co., 2% Devonshire St., Boston, and 70 Reade St.,

New York.

Write to Munn & Co., 361 Broadway, N. Y., for cats

logue of Scientific Books for sale by them.

Wanted.—Patenl/ed articles or machinery to manufac

ture and introduce. Lexington Mfg. Co., Lexington, Ky.

Mills, Engines, and Boilers for all purposes and of

every description. Send for circulars. Newsll Universal

Mill Co., 10 Barclay Street, N. Y.

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

For Power & Economy, Alcott‘s Turbine, Mt. Holly, N.J.

Send for Monthly Machinery List

to the George Place Machinery Company,

121 Chambers and 103 Reade Streets. New York.

If an invention has not been patented in the United

States for more than one year, it may still be patented in
Canada. Cost for Canadianrpatent. 840. Various other

foreign patents may also be obtained. For instructions

address Munn 5:. Co., SCIENTIFIC Anrmrcax patent

agency, Jilll Broadway, New York.

Guild & Garrison‘s Steam Pump Works, Brooklyn,

N. Y. Steam Pumping Machinery of every description.

Send for catalogue.

Machinery for Light Manufacturing, on hand and

built to order. E. 1-ll. Garvin S-, Co., 139 Center St., N. Y.

Nickel Plating.-Sole manufacturers cast nickel an

odes, pure nickel suits, polishing composltions,etc. Com

plete outflt for plat-lug, etc. Hanson, Van Winkle 6; 00.,

Newark, N. J., and 92 and 94 Liberty, St., New York.

For Steam and Power Pumping Machinery of Single

and Duplex Pattern, embracing boiler feed. tire and low

pressure pumps, independent condensing outfits, vac

uum, hydraullc, arteslan, and deep well pumps, air com

pressors, address Geo. F. Blake Mfg. Co., 44 Washington,

St., Boston; 97 Liberty St., N. Y. Sand for catalogue.

Supplement Catalogue.-Persons in pursuit of infor

matron of any special engineering, mechanical, or scien

tific subject, can have catalogue of contents of the S0!

INTIFIC AM RHICAN SUPPLEMENT sent to them free.

The SUPPLEMENT contains lengthy articles embracing

the whole range of engineering, mechanics, and physical

science. Address Munn & Co., Publishers, New York.

Send for catalogue of Scientific Books for sale by

Munn Jr Co.. 361 Broadway, N. Y. Free on application.

Mineral Lands Prospected, Artcsian Wells Bored, by

Pa. Diamond Drill Co. Box 421, Pottsvilla, Pu. See p. 334.

C. B. Rogers & Co., Norwich, Conn., Wood Working

Machinery of every kind. See adv., page 348.

Stephens‘ Putent_Beuch Vises are the best. See adv.,

p. 348.

We are sole manufacturers of the Fibrous Asbestos

Removable Pipe and Boiler Coverings ‘Va make pure

asbestos goods of all kinds. The Chalmers-Spence Co.,

419 East 8th Street, New York.

Curtis Pressure Regulator and Steam Trap. See p. >85.

Steam Hammers. Improved Hydraulic Jacks, and Tube

Expanders. R. Dudgeon, 24 (‘olumbla St., New York.

Emerson's E?“ Book of Saw flee. Reduced prices

for 1885. 50,lIIl Sawyers and Lumbermen. Address

Emerson, Smith &Co., Limited, Beaver Falls, Pa.

Hoisting Engines, Friction Clutch Pulleys, Cut-oi!

Couplings. D. Frisble 6; Co., Philadelphia, Pa.

:8‘ A Handbook on the Teeth of Gears, $1. Olrcular

free. Gear Wheels and Gear Cut-tiux. Send for Cata

logue S. Geo. B. Grant, 66 Beverly Street, Boston, Mass.

Nervous, Debilit-ated Men.

You areallowed afvss trial of thirty den]: of the use of

Dr. Dye’s Celebrated Voltalc Belt with Electric Suspen

sory Appliances, for the speedy relief and permanent

cure of Nervous Deblllty, loss of "itallty and Man

hood, and all kindred troubles. Also for many other

diseases. Complete restoration to health, vigor, and

manhood guaranteed. No risk is incurred. Illustrated

pamphlet. with full information, terms, etc., mulled

free by addressing

Voltalc Belt Co.,

Marshall, Mich.

  

 

Barrel, Keg, Hogshead, Stave Msch‘y. Sec adv. p. 210.

Wantad.—Pateutod articles or hardware specialties in

manufacture on contract or to manufacture and place

on the market. First-class facilities. Correspondence

solicited. Address Hull Vapor Stove Co., Cleveland,

Ohio.

Woodwork'g Mach‘y, Rollstone Mach. Co. Adv., p. 364.

For best low price Planer and Matcher, and latest

improved Sash. Door, and Blind Machinery. send for

catalogue to Rowley &. Hermance, Wllliamsport, Pa.

Split Pulleys at low prices, and of same strength and

appearance as Whole Pulleys. Yooom At Son’s Shafting

Works. Drinker St., Philadelphia, Pa.

 
  

HINTS TO CORRESPONDENTS.

Names and Address must accompan

or no attention will be paid thereto.

information, and not for publication.

Reference. to former articles or answers should

give date of paper anldflpage or number of question.

lrlrlel not answe in reasonable time should

repeated; correspondents will bear in mind that

some answers require not a little research, and,

though we endeavor to re ly to all either by letter

or in this department, eac must take his turn.

Special Information requests on matters of

personal rather than general interest, and requests

or Proms t Answers by Letter, should be

accompam with remittance of $1 to $5, according

to the subject, _as we cannot be expected to perform

such service without remuneration.

Sclentlllc American Su laments referred

to may be had at the ofiice. ice 10 cents each.

Minerals sent for examination should be distinctly

marked or labeled.

all letters,

is for our

 

(1) W. S. asks (1) for the best stain to

stain beech or cherry a mahogany color? A. For ma

hogany stain: Boil $5 pound madder and 2 ounces log

wood chips ml gallon of water, and brush well over

while hot. When dry, go over with pearlash solution,

2 drnchms to the quart. By using it strong or weak,

the color can be varied at pleasure. 2. Whether there

is anything that can be used to bleach hard maple so

as to give it a fine white appearance! A. Saturate as

completely as possible with a clear solution of 17)‘

ounces chloride ofllme and 2 ounces soda crystals in

10)‘ pints water. In this liquid the wood is steeped

for half an hour, if it does not appear to injure its tex

ture. After this bleaching it is immersed in a solution

of sulphurous acid to remove all traces of chlorine, and

then washed in pure water. The sulphurous acid which

may cling to the wood in spite of washing does not ap

pear to injure it, nor alter the colors which are applied.

(2) J. M. S. asks what to coat the inside

of an aquarium with in order to render impervious to

water, and also not cause the water to become impreg

nated with any taste from it that would be injurious to

fish? A. Take of finely powdered litharge, fine, white

dry sand, and plaster of Palm, each 3 parts by measure;

finely pulverized resin, 1 part. Mix thoroughly, and

make into a paste with the boiled linseed oil, to which

drier has been added. Beat the mixture well, and let it

stsnd4 or 5 hours before rising it. After it has stood

for 15 hours, however, it loses its strength. When well

made of good materials, this cement will unite glass

and iron so firmly that the glass will often split in its

own substance, rather than part from the cement.

Glass cemented into its frame with this cement is good

for either salt or fresh water. 2. Is there any book pub

lished on the care of gold fish? A. See Edwnrd‘s “ Life

beneath the Water,“ price $2.

(3) G. P.-—Artificia.l marble for fancy

articles is made by soaking plaster of Paris in a solu

tion of alum, baking it in an oven, and then grinding

ittoa powder. In using, mix it with water, and to

produce the clouds and veins, stir in any dry color

you wish; this will become very hard, and is susceptible

of ahigh polish. Plaster figures are frequently made

very durable in the following manner: First thoroughly

dry the plaster figure in a warm, dry atmosphere; place

it in a vessel, and cover with the clearest linseed oil

just warm. After 12 hours take it out, drain, and let it

dry iuaplace free from dust. When dry, it will look

like wax, and can be washed without injury. Some

times suspending the object in a strong clear solution

of alum until the alum crystallizes on the surface and

then polishing with a wet cloth accomplishes the ob

ject.

(4) S. M. F. writes: I am doing nickel

plating in a tank holding about 500 gallons, and cannot

succeed in getting the nnpolished surface of iron work

as white as it should be; can you tell me of any ingredi

cut I can put in to make it whiter? A. In Scursnrro

Anssrcsrz Surrturrssr, No. 810, you will find elaborate

information relative to the cleansing and preparing ob

jects for electro plating, including formula; for various

pickles, etc. In case the iron resists the solution of

acids, it must be cleaned by means of sand, pumice or

rotten stone. 2. Can you give me areceipt for strip

ping the nickel from Britannia ware without injuring

the Britannia? A. A mixture of nitric acid and water

of suitable proportions can be used for this purpose, but

the nickel is generally removed by being ground 01!.

(5) M. E. H. asks the best receipt for

makingsoda and sarsaparilla such as is sold in small bot

tles. A. The ordinary soda water sold in bottles con

sists simply of carbonic acid water flavored in the usual

way; thus for lemon the recipe is:

  Sirup . . . . . . . . . . . . . . . . . . 1 gal.

Citric acid. . . . . . . .256 drachms.

Oil of lemon . . . . . . . . . . . . . . . . . . . . . .1 drachm.

Triturate the acid and oil together until thoroughly

mixed, then add the sirup gradually. For sarsaparilla:

  

Sassafras bark bruised ............ . .1 pound.

Licorice root bruised ............... ..7 oz.

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . .295 gals.

Oil of sassafras . . . . . . . . . .. . . . . . . . . . . .114 drachms.

Oil of wintergreeu . ..2 “

Alcohol 95 per cent. . .. . . . . . . . . .2 oz.

Boil the sassafraa and licorice in the water half a

hour. Strain through flannel, then add the sirup. Dis

solve the oils in the alcohol, and add them to the slrup.

Agitate the mixture freely.
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INDEX OF INVENTIONSF

For which Letters Patent of the

‘United States were Granted,

May 26, 1885,

1

AND EACH BEARING THAT DATE.

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

__

 

Adjustable chair. D. Wilcox.................. 318,673

Alarm. See Burglar alarm. Low water alarm. I

Album, L. Goodwin ................. ........ . .. . 313,391

Album, photograph. A. P. Johnson. ........... .. 318.1118

Amalga-mator. S. L. Trippe...... . .............. . . 318,932

Atomizer, B. 1". 318,93)

Auger, earth, '1‘. A. Porter......... .......... 318.653‘

Aurin. manufacture of the derivatives of. C.

Lowe............................................. .. 318,484

Axle box, car, G. W.. Sr.. & '1‘. Bemis . . . . . . . . . . . . . .. 318.855

Axle box. car, Do Grange A: Green. . . ........ ..,. 318.879

Axle box, car. T. Thatcher............ . . . . ........ .. 318,53)

Bag. See Exercising bag. Mail bag.

Bag holder, 1. B. Jennings ............ . .. ......... . 318.624

Baling press, E. E. Fuller.......................... .. 318.460

Balloon guiding apparatus, 0. E. a C. Myers ..... .. 318,575 1

Bar. See Post and stake bar.

Barber's turn indicator. W. J. tit J. Holt ...... . . . 318.622

Barrel machine, T. W. McGregor............. . . . 318.489

Baths. device for administering. D. Lester...... . . 318.760 L

Battery. See Secondary battery.

Bed clothes clamp. B. Kiam....................... . . 318,914 1

Bed, folding, L. P. Ross.................. 318.8411 H

Bed spring, J. P. Leggett. . .. ...................... .. 318.758

Bedstead. folding. W. D. Snyder............. 318.813

Beehive, J. W. Martin ........................... 318,638

Bell, electric, A. H. Palmer........................ . . 318,647

Bell, electric signal, C. Henzel ..................... .. 318,472

Belt gearing. W. A. Otto ........ .. . ............... .. 318,577

Belt guard for straw carriers, Moore & Ball. . . . 318,491

Belt tightener. M. Dugan.......................... .. 318.7417

Bicycle, J. H. Patton.......................... . . .. . . . 318,789

Blast furnace tuyere. W. B. Devereux...... . . . . 318.604

Blasting plug. W. '1‘. McCall .................. . .. 318,771

Blood. preparing dried, W. G. Strype............. .. 318.826

Boiler. See Egg boiler.

Boilers. cutter for flue holes in tube sheets of. W.

F. Harrison........... ........................ .. 318517

Bolt cutter, T. J. Vlnton ...................... . .. . . .. 318.525

Bolt threading machine. J. W. Adams ...... . .. 318.678

Book corner protector. T. F. Martin.............. . . 318,486

Boot and shoe soles, machine for cutting, J . J. 1

Breach ........................................... .. 318,540

Boot or shoe heel and guard. I. S. Brewster.. . . 318.446

Boot or shoe, machine sewed, L. Day............. . . 318,878

Boot or shoe shank stiffener. A. Hummer... . . . . 318,562

Box. See Fire box. Fruit box. Match box.

Meat and oil press box. Miter box. Wagon

box.

Box fastener. 1. J. Miller . . . . . . . . . . . . . . . . . . . . . . . . . 318.781

Box nailing machine. Lines 8: Bridgman..... .. . .. 318,918

-Brace. See Railway rail brace. " "'

Brake. See Car brake. Wagon brake. F

Bread cutter, N. Chapman. . . .................... . . 318,694

Breeching eye. metal. C. B. Webb. ........ . . . ..... . . 318.527

Brick kiln, T. McNicholas .................. . . . . . . 318.490

Brick. etc., making. J. P. Perkins................. .. 318.792

Bricks, machine for pressing moulded. N. 1.

Wolfe ............................................ . . 318.934

Bridles. check rein swivel for. W. J. Bitter...... . . 318,443

Buckle. lock. M. W. Lynch ...................... . . 318.569

Buckle. trace, 0. Mallory ...................... . . . 318.572

Buffer. R. P. Garsed................................ .. 318,463

Building, frame. L. W. Beard.................. . 318,592

Buildings. anchor for, F. D. Paradise. . .. ......... .. 318.648

Bung. barrel, H. Roemhildt.................. .. . 318.659

Burglar alarm, A. C. Tonner..... .. . ............... . . 318.834

Bustle, B. Bienker.................................. .. 318.536

Bustle. F. W. Crocker.............................. . .Button, adjustable. W. Bourke.................... .. 318.858

Buttonhole attachment, J . K. Harris ............ . . 318,471

Cable gravity road, elevated, W. N. Keller. . . .. 318,627

Cables on curves. supporting traction. W.

Heckert .......................................... .. 318,iB1

Cage, folding stock shipping, Smith & Miller.... . . 318,812

Camera tripod joint. D. T. Kendrick........ . . 318,48)

Can. See Oil can.

Cans. faucet attachment for shipping, J. Mar- ‘

shall .............................................. .. 318.637

Candy, machine for the manufacture of stick, J .

J. Cousins . . . . . . . . I ............................. . . . . 318.454

Cane juice evaporator, W. E. Butler.............. . . 318816

Car brake. automatic, G. B. McLaughlin ....... . 318,775

Car coupling. H. T. Beam......................... 318.591 ~

Car coupling, J. A. Looper....... ............... . . 318.767

Car coupling. W. S. Mead.......................... . . 318,777

Car coupling. H. H. Smith ......................... .. 318,665 i

Car coupling. H. Wine................ . ...... . 318.844

Car driving gear. street. F. G. Freese............. .. 318,717

Car label holder. freight, C. W. Cushman ........ . . 318,602

Car seat. H. B. Cobb........................... . . . 318.450

Card and card supporter, G. S. H. Floto . . . . . . . . . . . 318,611

Carving fork. W. B. Hatfield ...................... .. 318,732

Cash and parcel transmitting apparatus for store J

service, W. H. Gilman .......................... .. 318.719

Cash recorder, J . Ritty........ . .. .................. . . 318,316

Cash register. C. H. Maltby. ._ ...................... .. 318,485

Caster, J. Berkey .................................... . . 318.583

Caster, Lacrone & Hahn .......... .... . .. ........ .. 318.752

Caster, J . W. Smith.................. ............ . . 318.811

Castings, machine for making moulds for, M. R.

Moore............................................ .. 318.784

Chair. See Adjnstable'chair. Reclining chair.

Chair, B. F. Hardenburgh ..................... . 318.469

Chair seats. backs, etc.. from caoutchouc and

other plastic material, die for the formation

of, F. Latulip................... .. . .............. . . 318.754

Chimney cowl. I. G. Lane.......................... .. 318.632

Chimneys and smokestacks. cap for. H. F. Keen. . 318,749

Chuck, drill. S. P. Graham ............. . . . .......... . . 318.466

Churn, oscillation. H. C. Winquest......... . . ..... .. 318.587

Cigar bunching machine, F. 6:. E. H. Thompson.... 318.669

Clamp. See Bed clothes clamp.

 

Clasp for supporting garments. G. W. Luce. . .... . . 318.919

Clevis, swiveied. W. H. McCumber................ .. 318.772

Clip for rope haulage, S. Morgan .................. .. 318,492

Clip for the attachment of springs. F. H. Plum

mer....................... ........Clock. electric alarm, V. Gallet.................... .. 318,612

Clock pinion leaves. machine for fastening. B. B.

Lewis.................................... 318.762

Clothes wringer. A. M. Bailey............. ..... .. 318.850 7

Clover huller concave. F. Strobel ........... . 318.825

Clutch. friction. C. M. Huntington....'.... .. . 318.1115

Coal and ore shift. T. McCarty at al............... . . 318.488 .

Cockle seed separator. G. Adams............... 318,677 '

 
r I

Collin, W. M. Walsh ............. ................ .. 318.837

Coke. manufacturing. H. M. Pierce. . . . .. .. .... . . 318.497

Coke oven, H. M. Pierce................... .. . ..... .. 318.4%

Collar. horse, W. Cosbie............ ...... . . . . 318,544

Composing stick, C. M. Grow.... ........ .. . . .. . .. 318,893

Compound engine. S. L. Hatfield......... 318,898

Corset attachment. W. McWaters. .. .......... 318,776

Coupling. See Carcoupiing. Pipe coupling. Thill

coupling.

Cradle, folding. J. H. Lace....... ....... .. 318.751

Crushing mill, E. M. Villeroy........ ........... .. 318.670

Cultivator. M. F. McCray..... .... ....... .. 318,923

Cnt-oi'i'valve, H. Burton............. ... 318,597

See Bolt cutter. Bread cutter.Cutter. Wedge

cutter.

Cutter head. rabbeting. P. A. Buel1.............. 318.5%

Cutting-oil‘ tool. C. E. Billings...................... . . 318,187

Cylinder and piston, G. H. Poor.... . .. ......... .. 318,499

Dead centers. device for overcoming, O. B.

Thompson........................ ............ .. 318.831

Denture, artificial. L. T. Shefiield .......... ..318.579, 318.580

Denture support, artificial. W. W. Sheflield... 318.581

Direct-acting engine. Reynolds & Rider.......... . . 318.656

Distance register for vehicles. E. Schuchardt. . . . . 318.511

Ditching machine, railway. A. H. McGrew. . . . . . 318,643

Draughting table, H. C. Weeden.................. . . 318.528

Dredging, A. B. Bowers............................ .. 318.880

Dredging machine, A. B. Bowers.... . . . ........... . . 318,859

Drier. See Fruit drier. Grain drier. Tobacco

drier.

Drier. C. F. Wolf............................. . 318.568

Drill. See Grain drill. Ratchet drill.

Drum. heating. G. L. S. Brock ..................... . . 318.541

Dynamometer and safety valve, combined, P.

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 318.697

Egg beater, J. L. Newcomer...... . .. .............. . . 318.786

Egg boiler and caster. M. E. Tisdale.............. .. 318.523

Election slip, Machris & Haacker................. . . 318.769

Electric machine, dynamo. A. G. Waterhouse.. . . . 318.671

Electric machines. armature for dynamo, D. A.

Schuyler........................................ .. 318,664

Electric motor. L. G. Woolley..... . . . ............. . . 318.551

Elevator. See Grain elevator. Water elevator.

Elevator buckets. machine for making, Stott 3:

Birtwistle................................... 318.582

Elevator for mining purposes, R. Lee............ . . 318.757

End gate. wagon, L. Lehman..................... 318.635

Engine. See Compound engine. Direct-acting

engine. Pumping engine. Rotary steam

engine. Steam engine.

Ensilage. apparatus for compressing. E. T. Blunt. 318.595

Envelope moistener. J. A. Martens............... . . 318,921

Envelope opener and paper cutter. G. C. Holden.. 318.475

Evaporator. See Cane juice evaporator.

Exercising bag. C. E. Longden ................... .. . 318.766

Extractor. See Stump extractor.

Eye remedy, R. D. Haley.......................... .. 318.4%

Eyeboits, machine for welding and tapering the

shanks of. W. D. Parker.................. . . . . . 318.788

Eyeglass and spectacle frame, C. B. Headly,

318,733. 318,734

Fan. exhaust. W. M. Dwight...................... .. 318,884

Faucet, A. D. Puffer................................ . . 318,811

Feed water heater, W. H. Rushforth............ . . . 318,881

Fence lock. J. D. Albert....................... 318.440

Fence post. C. W. Stambaugh .................... .. 318.816

Fence posts, wire fastening device for metal, W.

H.M.Reese ............................ 318.655

Fermented beverages. making certain. C.

Pfaudler......................................... .. 318.7%

File for letters. invoices. etc.. permanent, M. Sil

verberg .............. ..- ................ 318.716

Filler and faucet, combined, E. Kells.......... . . 318,479

Filter, A. J . Giberson ............................... . . 318,465

Filter. floating. J. H. Breese....................... .. 318,689

Finger exercising machine. G. A. Liebig. Jr. . . . 318,916

Finger rings. machine for enlarging, N. Clark. . . . . 318,@6

Firearm, magazine. C. J . Ehbets................... . . 318.711

Fire box, adjustable, M. France..... . . . ........... . . 318,716

Fire escape, W. C. Cronemeyer............... . . . 318.60)

Fire extinguisher. House 3; Dimond. .. .. 318,744

Fire extinguisher, automatic. J. A. House. . . . . . 318.743

Fire extinguisher. automatic, M. Ruthenburg. . . . . 318.518

Fire extinguisher. hand grenade. A. Jones... . . . 318.1419

Flanging machine. S. Fox .......................... . . 318,889

Flanging machine. M. R. Moore ................... . . 318,785

Floor covering, R. Schroeder......... .......... . . 318,661

Flower stand. R. H. F. Behrens........... ...318.593. 318.853

Folding table, J. C. Mehaffey. . . .. . . .. ............ 318.779

Food product. H. Lorch....................... . . . 318.764

Forge. portable. A. Konig............. 318,629

Fork. See Carving fork.

Frame. See Spinning frame.

Fruit box. knockdown. S. T. Jenkins. . 318.317

Fruit drier, S. Collins............................... . . 318.543

Fruit jar. S. L. Loomis ............... ......... . 318.483

Furnace, J. W. Brightman ......................... . . 3l8,M

Furnace for the manufacture of sponge. wrought.

and steely iron direct from the ore. C. J.

Eames ............................................ .. 318.6%

Furnace grate. J. W. Brightman .................. .. 318.861

Furnace grate. G. Gulickson.................. . . . . 318.467

Furnaces. hearth and lining of graphite for metal

lurgic, C. J. Eames .............................. .. 318,554

Furnaces, regulator for controlling combustion .

in, S. Braggins.................................. . . 318%

Furnaces. regulator for gas and air supply to. G.

Westinghouse. Jr............................... . . 318,839

Furrowing and covering machine. 8. L. Allen... . . . 318,441 A

Gauge. See Gas pressure gauge. Tinner’s shear

table gauge. Weather-boarding gauge. 1

Gas and electric light tixture, combined. C. Deavs 318.547

Gas mains. pipe coupling for, G. Westinghouse, I

Jr................................................ .. 318.840

Gas mains, pipe joint for. G. Westinghouse. Jr. . . . 318.841

Gas pressure gauge. C. Hoifmann ................. .. 318,473

Gas proof tubing. India rubber, T. Fletcher... . 318.458

Gas under pressure. system for conveying, W. A.

Hoeveler..................................... 318.1111

Gate. See End gate.

Gear. reversing. H. Burton . . . . . . . . ........ . . 381,598

Generator. See Steam generator.

Governor, steam engine. R. M. Beck..... . . . ...... . . 318.852

Governor. steam engine. M. R. Moore..... . .. .... .. 318.782

Governor, steam engine, F. Schumann......... . 318.663

Grain bagging apparatus, V. 6: E. Laplace... . .. 318.633

Grain binder knotting mechanism. C. P. Shufelt. . 318,809

Grain drier, G. H. Diehl............................ . . 318.704

Grain drill. fertilizing. J. F. Keller............... . . . 318.478

Grain elevator and cleaner. F. M. Williams...... . . 318,674

Grain reducing apparatus. A. J. Williams........ .. 318.585

Grain separator. J. S. Upton....................... . . 318,815

Grain separator straw stacker. L. A. Chase...... .. 318.195

Grate, W. L. & W. P. Golder....................... .. 318.721

Gridiron, L. T. Newell ................ ........... .. 318.493

Grinding mill. H. H. Coles ...... ........ . . .. 318.711)

Guard. See Belt guard.

Guns. riiiing machine for heavy. J. R. Streett... . . . 318.824

Hackling machine, C. E. Keith .................... . . 318,750

Hammocks. etc., thimble for. V. P. Travers..... .. 318,524

Hand grenade extinguisher. explosive. Letson It

Honegger“... ..............

llanger. See Lamp hanger.

 
f U 1 1 J .

Harness,W. S. Bowie....... ............. .. 318.445!

Harness attachment. R. G. Hanford. Jr.......... .. 318.8%

Harrness loop. C. F. G. Stender.................... .. 318,818

Harrow, rotating, H. H. Ladd..................... . . 318.631

Harvester conveyer. apron. W. J. Belina.... . . . .. . 318,442

Harvester cutter bar, J. E. Ratcliff........... . . . 318,812

Harvester cutting apparatus, D. W. Hovey. . . . . 318,745

Harvesting machine. corn and cane. H. W.

Matthews (r) ..................................... . . 10.til1

Hay and grain unloader. R. M. Gardiner......... . . 318.558 L

Hay rake. Frick 8:. Rowe... ................... 318.459

Hay press, 8. H. Miller............................ . . 318.644

Headlight. locomotive, G. N. Sceets..... ..... . . 318,510

Heater. See Feed water heater. - 1

Heel burnishlng machine. J. H. Howard....... . 318.1!!!

Hides, machine for treating. Stone 3: Pratt...... . . 318,821 I

Holder. See Bag holder. Car label holder.

Shade holder. Tool holder. Twine holder. ‘

Vessel holder.

Hook. See Snap hook.

Hook for hats or garments, E. R. Richards. . . .. . . . 318,657

Horse power, H. R. Smith ........ . . . . . . . . ...... . . 318.518

Horseshoe machine, C. R. Wedelin .......... . .. . . . . 318,838

Hose carriage. C. A. Bluhm........................ . . 318,444

Hose with wire. machine for covering. G. B.

Durkee.......................................... .. 318,457

Hubs. device for lining bands of wheel. 111. Both

lisberger......................................... .. 318.927

Hydraulic regulator. J. B. Gorrell...... ...... . . 318.722

indicator. See Barber’:-1 turn indicator.

Injector. J. Gresham........ . . . .............. . . . .. 318,892

injector. W. B. Mack............................... .. 318.636

Iron direct from iron ores. making wrought. C. J.

Eames................. ...... .1 ................ .. 318,551

lron direct from the ore. manufacturing wrought

and steely. C. J. Eames. . . . . . . . . . . . . . . . . . . . . . . . . . 318.1!!!

Iron directly from the ore. manufacturing sponge

and wrought, C. J. Eames . . . . . . . . . . . . . . . . . . . . . . . 318,553 I

Iron sponge. wrought. and steely irons directly

from the ore. manufacturing. C. J . Eames... . . . 318.552

Jack. A. L. Denno .............. . . . . . . . . . . . . . .. 318.702

Jar screw cap. C. H. Taylor........................ . . 318.829

Joint. See Camera tripod joint. Pipe joint.

Key. E. W. Bretteil. . ............................ .. 318,861

Key and sounder. P. P. Belt................... . . 318,854

Key ring, H. H. V. Lilley......... .............. .. 318.482

Kitchen cabinet. T. Nicholas. .......... .. 318,924 I

Knife. See Pocket knife.

Knitting machine, J. H. Sherwood.......... . . .. 318,515

Knob attachment. C. H. Beebe.................... . . 318,684

Ladder. fire, P. Schmahl.......................... 318.660

Lamp. ‘V. C. Thaver........................... 318.521

Lamp for lighthouses, M. Arzberger.............. . . 318,849 '

Lamp hanger, L. T. Lawton.................. . 318,756

Lathe. Medley 8: Williams..... . .7.................. . . 318.778

Lathing apparatus, S. Perry................... . .. 318.495

Lemon squeezer. G. J. L. Janes . . . . . . . . . . . . . . . . . . .. 318.746

Lens for telescopes and cameras. object, Smith 8:.

Athay........................................... .. 318.666

Light. See Headlight.

Lightning arrester and test connection. com

bmed. Lytle 8: McCoy.......................... .. 318,571

Link bending machine, J. H. Simpson at al....... . . 318.517

Lock. See Fence lock. Ordnance lock. Pad- 1

lock.

Locomotive exhaust mechanism. 8. H. Dunning.. 318.708

Loom heddle supporting and operating mechan- i

ism, J . Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 318.658

Loom‘- take-up and let-01f mechanism. T. H. I

Blamires........................................ . . 318,857

Low water alarm. J. W. Kenyon.................. . . 318,913

Lumber, compound, D. M. Cummings (r)......... . . 10,599 1

Mail bag. Young & P’Pool...................... 318.676

Malting. brewing, etc., R. D’Heureuse. . .. 318,548

Match box and cigar cutter, combined. C. Bar

tens .............................................. .. 318.590

Mattress, folding wire, C. H. Hard................ . . 318.728

Measuring tool. taper. Waite 8: Tidgewell. . . . .. 318.5%

Meat and oil press box. J. J . Culbertson at at.... . . 318.875

Meats. preservative coating for. C. Bartels...... . . 318,851

Mechanical mot-or, J . H. Thornburg.............. .. 318.832

Mechanical movement. J. W. Dodge.............. . . 318.456

Mechanical traverse table. W. D. Patterson..... . . 318,578

Meter. See Water meter.

Mill. See Crushing mill. Grinding mill. Wind

mill.

Minute wheel and pinion. C. V. Woerd....... .... .. 318,675

Miter box. Garsuch & Jones................... 318,464 I

Mixer. See Paint mixer.

Moulds. apparatus for making sand, M. R. Moore. 318.783

Mosquito bar canopy. .1. P. Smith................. .. 318.667

Motor. See Electric motor. Mechanical motor.

Mower, held and lawn. L. S. Brown. .. .......... .. 318,692

Music leaf turner, F. E. Sackett.......... ..... . . 318.319 L

Music leaf turner. H. D. Wheatley ................ . . 318.529

Musical instrument. mechanical. J. H. Chase.... . . 318,448

Nail. H. K. Jones .................................... .. 318.566

Nail stock wire. H. K. Jones ............... ...3l8.fli4. 318.565

Nails, making, Thayer 8-. Lowe.................... . . 318.311

Nails. making cut. J. Young....................... .. 318,845

Necktie band retainer. W. G. Alderton ........... . . 318.846

Necktie fastener, T. J. Ford.............. .. . ...... . . 318,715

Necktie fastening device, 0. 8. Lyon .............. .. 318,570

Necktie protector, W. T. Richmond.... . .. ....... . . 318.814

Nozzle, J. E. Prunty ................................ .. 318.81!)

Numbering machine. consecutive. Reinhardt &.

Ellis.............................................. .. 318.813

Nut. frictional lock. J . T. Hawkins................ . . 318.618

Nut. top-prop, A. S. Parker ....................... .. 318.787

Oar blades. machine for forming. Llngle &. Roop.. 318,763

Oil can. Kirkpatrick & French . . . . . . . . . . . . . . . . . . . . .. 318.628

Ordnance lock. W. Lorenz.............. . .'.......... .. 318.765

Ore. deoxidlzing iron. C. J. Eames................ . . 318.605

Ore. reducing iron. C. J. Eames.................... . . 318.6113

Packing deep well pumps, H. M. Campbell ....... . . 318.447

Pad fastener. sweat. B. F. Rice.. .................. . . 318.35

Padlock. W. Bohannan........... ............. 318.537

Pail. chamber. C. F. Crockett. .. ................... . . 318.873

Paint. J. P. Perkins................................. . . 318.791

Paint mixer. O. J. Buck ............................ . . 318.%4

Paper, method of and apparatus for coloring. L.

Piette................................. ........ .. 318.652

Paper. waxing. J. Jowitt................... . . . ..... . . 318.911

Patterns, machine for grading. J. J. Breach. . . . 318,539

Pen.J. S. Bard................................... 318.679

Pen fountain attachment, J. W. Drewett........ . . 318.7111

Photographic apparatus, H. Correja .............. . . 318.701

Pipe. See Sewer pipe. Water pipe. ~

Pipe coupling, W. P. Patton ..... .... .. . 318.7%

Pipe elbow scriber, O. Bellman.................... .. 318,843

Pipe joint for water. gas, electric wires. etc.. W.

Hassall. ................................. 318.616

Planing machine tool holder, R. R. Nelld........ . . 318,646

Planter and fertilizer distributer. combined seed,

R. A. Lambert ...................... ...... .. 318,753

Planter. check row. N. E. Crothers................ . . 318.874

Planter, check row corn. Pearson & Jarmin...... .. 318.650

Planter check rower apparatus, corn, C. E.

Sweney..... ................. ............. .. 318.931

Planter. corn, L. Scoiield .......... 318,512

Planter. seed. W. M. Dight..... ....... 318.70’:

 

Plants. injecting device for. A. B. Escourrou...... 318.4119 1

Plow, vineyard gang. R. B. Johnson. . . . ..... . .. 318.563

Pocket knife and scissors. combined. Clauberg &

Butzmuhlen ........................ .......... .. 318.6»

Post. See Fence post.

Post and stake bar. W. Cronk............. . .. ....... . 318.m1

Pottery, moulding. G. Ligowsky.................... 318.917

Power. See Horse power.

Press. See Baling press. Hay press.

Printing machine, W. H. Price, Jr................ . . 318.7%

Printing machine delivery mechanism. W. Scott.. 318.&B

Printing press ink fountain. J. T. Hawkins ...... . . 318,617

Protector. See Necktie protector. Tree pro

tector.

Pulley.R.W.Betts....... .... .... 318”

Pulley, belt driving. J . Stanley. ............... .. 318,519

Pulley. composition driving. T. F. Lemassena.. . .. 318.759

Pulley, sash. J. D. Fyke........................... . . 318.81!)

Pulp barrel bodies, manufacture of. S. M. Hotch

kiss ...................................... ...318,737. 318.742

Pulp barrel bodies. manufacture of, Hotchklss &

Mason........................................... .. 318.713

Pulp barrel bodies, machine for drying and press

ing. Hotchkiss & Mason........................ . . 318.739

Pulp head barrels, making. Hotchkiss &

Mason....................................... 318.740

Pulp. etc.. press for drying barrel heads of,

Hotchkiss & Mason............................. . . 318.741

Pump bucket, chain. W. P. Harrison .............. . . 318.615

Pumps. valve mechanism for duplex. steam. J. R.

Maxwell .................................... 318.641

Pumping engine. steam. E. Reynolds............ .. . 318m4

Back. See Wall paper rack.

Rake. See Hay rake.

Rail chair.'_S. M. Beery.......................... 318,485

Railway, cable. W. Heckert.................. . .. 318.61!)

Railway. electric, B. Bidwell ...................... .. 318.594

Railway grip, cable. W. Heckert........ . .. .. . . 318,619

Railway head. drawing machine, etc., W. Hinch

liffe....................... ..................... .. 318.41!)

Railway rail brace, L. Larchar.................... . . 318.634

Railway rail chair for clamping the rails, T. L.

Johnson........................................ 318.125

Railway switch, A. J. Moxham.................... .. 318.645

Railway trains. operating electric, F. J. Sprague. . 318.668

Railway. wire rope or cable, C. W. Rasmusen (r). . 10,613

Railways. concrete tube for cable. J. D. lsaacs. . . . 318.623

Ratchet drill. H. D. Hinkley . . . . . . . . . . . . . . . . . . . . . . .. 318,561

Reclining chair, F. H. Plummer........... ...318.7%, 318.7%

Recorder. See Cash recorder.

Refrigerator structures, wall for, A. J. Chase... . . . 318,870

Refrigerator. window cold air. C. W. Roth....... . . 318.507

Register. See Gash register. Distance register.

Regulator. See Hydraulic regulator. Watch

regulator.

Rein, check. S. H. Stewart......................... .. 318,819

Rendering tank. lard and oil. H. Ball.... . ...318,502, 318,503

Ring. See Key ring.

Rock drilling machine. Hammer & Kern. Jr... . . .. 318.727

Rolling billets. machine for. J. S. Seaman. 318.513

Rolls, adjusting device for, A. N. Miller. ..... . . 318.574

Roof or bridge truss, J. H. Jones............... . 318.6%

Roofing and siding board. J. W. Crabbe.... ..... .. . 318,872

Rooting felt and its manufacture. J. Jowitt...... .. 318,910

Rooting. machine for making metallic. F. A.

Guthrie..................................... 318.559

Rotary steam engine. G. A. Pickup........... .. . .. 318.794

Saddle, harness. Arter 8: Knowles........... .. 318.848

Saddle, riding. J. M. Fink..................... . .. . 318,610

Sap boiling apparatus. J. M. Sproat.......... . .. . 318,815

Sashfmtener.C.W.Nida........... .................3l8.576

Sash.window.C.J.Holmes........... ......Saw jointer. F. B. Fitzpatrick. . . .. . .’.............. . . 318.713

Saw set. J. A. Fischer....................... .... .. 318.712

Scale. weighing. H. D. Coffey...................... .. 318,451

Scissors and shears. D. Wheeler.................. . . 318.52!)

Scoop, flour sifting. A. C. Barler.................. .. 318.681

Scraper. earth, W. H. C. Goode.............. . .. 318,721

Screen. See Window screen.

Seat. See Car seat.

Secondary battery. J. W. Swan ............... . .. 318,828

Separator. See Cockle seed separator. Grain

separator.

Separator leveling attachment. J. H. & J. Bur

gess, Jr........................................... .. 318.875

Sewer pipe, ventilated. M. J. Coholan ............ . . 318.452

Sewing machine buttonhole attachment. J. K.

Harris............................................ .. 318,470

Sewing machine embroidering attachment, F. H.

Chilton........................................... .. 318,449

Sewing machine embroidering attachment. J. P.

Lavigne................................... 318.7

Sewing machine thread unwinder, A. B. Morse... . 318.933

Sewing machines. needle for leather. W. G.

Tillou............. .................... 318.833

Sewing straw braid. machine for. M. P. C.

Hooper (r) ........... ................. ..... . . 10,1!!!

Shade holder, E. L. Bryant. . . .. . . .............. . . 318.693

Shaft bearing. W. A. Patrick...................... .. 318.649

Shafts. device for leveling and aligning. C. Espen

schied............................................ .. 318.885

Shafting, device for leveling and aligning. C. Es

penschied........................ .... .. 318.883

Shingle, rooting. G. Hall ...................... . . . . 318,724

Ships. apparatus for cleaning the sides and hot

toms of. D. Hunter.............................. .. 318.1414

Ships’ cleaning apparatus. tackle for working. A.

D. Spier...... .... ...................... .. 318,814

Shirt. C. N. Davis. . . . . . . . . . . . . . . . . . .. ............... . .‘ 318.546

Shoe fastener. rubber. J. A. Kessel ............... .. 318.481

Shoe upper machine, C. B. Hatfield. ........ . . .. . . . . 318.731

Sifter, ash. C. L. Kipe.......................... . . . . . . 318.567

Sifter, revolving ash, W. H. Bayles. . . ........... . . 318.683

Skate. roller, E. Hall................................ .. 318,721

Slags, separating basic compounds from. G.

Deumelandt..................................... .. 318.4111

Slate. etc.. machine for channeling. J. Henwood. . 318,735

Snap hook. J. C. Covert . . . . . . . . . . ................. .. 318.545

Snap hook. H. S. Stapler........................... .. 318.817

Spark arrestcr. W. Meier .......................... .. 318.573

Spelt. preparing and curing, H. Lorch...... . . . . . 318.768

Spinning frame. R. Wright..... . . . ..... . . .. ...... . .. 318,35

Spinning machine. E. Thomas........ ..... . 318.522

Spring. See Bed spring.

Square, folding. H. Davidson...... . .. . . .. . . .. ..... . . 318.877

Stand. See Flower stand.

Steam engine. H. H. Vlfestinghouse (r)..... .. . . . 10.613

Steam gauge. G. W. Brown........ ............ .. 318,®1

Steam generator. A. P. Holcomb..... .... 318.1412

Steam generator. N. W. Pratt............... .. . .... .. 318.501

Steam muffler, W. E. Pearson..................... .. 318.651

Still and filter, Clark & Warren ............... . . . . .. . 318.138

Still for concentrating sulphuric acid. C. A.

Bartsch .......................................... . . 318.682

Storm shield and overdress. combined. M. Boyd.. . 318.538

Stove. beating. E. W. Anthony.................... . . 318.847

Stove heating attachment, M. G. McGuire....... . . 318.774

Stump extractor. F. R. Smith ...................... . . 318.810

Sugar into blocks. apparatus for cementing

granulated. Matthiessen & Krause............ .. 318.640

Sugar. making hard _sugar from soft. O. H.

Krause. . . . . . . . ............................... .. 318,6-‘ii

Sugar, transforming soft sugar into hard. F. O.

Matthiessen .............. ......

Switch. See Railway switch.
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Switch boards. connecting device for. E. W.

Smith . . . . . . . . . . . . . . . . . . . 318.929

Switch stan ,.l. T. }iambay.. 318.726

Syringe. A. Bihler ........... .. 313,515

  

Table. See Draughting table. 1-‘olding table.

Table leai‘ support, C. E. McClinche_v. . . . .. . .. . 318.773

Tack and rivet. combined. E. Ilohneck .. 318.474

Tag attaching device. F. P. Gulgon. . .. 318.614

Tag attaching device. J. “F. Tuttle ........... . . .

  

  

  

318.58‘-5

Tank. See Rendering tank.

Tapping device, J. 1l.Rathbun ......... .. 318.ii:'>i

Telephone, J. D. Husbands . . . . . . . .. 318,107

Telephone exchange. J. A. Seely. .. .. 318,514

I1‘hill coupling, V. W. Butts . . . . . .. .. 318.867

Thill coupling. W. T. Mason . . . . . . . . . . . . . . . . . . . . . . . .. 318.487

Thill coupling. J. F. Van Auker . . . . . . . . . . . . . . . . . . . .. 318.831

Thill couplings. anti-rattler for, i‘. A. Horton. .. 318.477

‘1‘inner's shear table gauge. C. H. Dodge. . . .. .. 818.833

Tobacco drier. llardwickc A Wclles.. .. 318.729

Tobacco dusting machine. J. G. Dill . . . . . . . . . . . . . . .. 318,549

Tobacco grauulatlng machine, Burdick k (‘ole

. . . . . . . . . . . . . . 318.512

. 318.881

. 318.91)

. 318.718

. 8]8,m2

. 318.823

- 313.462

. . 318.5%

. . 318.896

. 318.725

318.455

318.925

. KIBNB

man . . . . . . . . . . . . . . . . . . . . . . . . . . ..

Tobacco pulp. J. De Susini. . . .

Tool, combination. A. E. Lytle.

Tool holder. .1. H. Gibson . . . . . . . . ..

Topical remedy, E. W. R. Schroter... . .

Toy or puzzle. spelling. W. Strunders

Truck buifer. R. P. Garsed ...... ..

Tree protector, J. F. Wilson .... . .

Trestle. folding and extension. G. Hanssen

Tricycle. L. Hall. .

Trunk. G. Deimel. .

Tube coupling cover. P. Patterson .......... ..

Twine holder. J. L. Byers . . . . . . . . . .

Twine package. A. R. 'l‘urner, Jr. . 318.588

Umbrella. ‘V. Egan ............ .. 318,710

Valises, etc.. detachable handle and safety lock

attachment for. C. White... 318.672

Valve gear. L. Suhrhelnrich. . . 318.827

Valve, safety. T. Kays . . . . . . . . . . . ._ . 318,748

Valve. straight-way stop. H. Hall. . . ........ .. 318.891 '

Varnish, apparatus for the manufacture of, Mayer

& Bungurt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

Vegetable slicer, H. Hassenniiug.

Vehicle gear, J. N. Brown ......... ..

  

  

  

  

  

. 318.501

. 318.851

  

Vehicle. two-wheeled. T. N. Guhagen. . . 318.567

Vehicle, two-wheeled. J. 1-‘. Schwartz. . . 318317

Veloclpede. A. J. A: F. S. Bemrls. . . .. . 318.532

Veloclpede. C. E. Pratt. . 318.5(1)

Velocipede saddle. J. Knous.. . 318.33

Ventilator, F. Keller. . . . . 318.912

Ventilator. A. Olsen ........................... .. 318.491

Vessel holder. .1. P. Eustis.... . . . . . . . . . . . . . . . .. 318.887

Wagon box, J. Dick .... .. .. 318.711!

Wagon brake. G. Diilig...... .. . 818.550

Wagon. buckboard. F. B. k L. E. Bessette.. . 318.534

. 318,515

. 318.681

iVag0n running gear, L. D. Hurd ...... . .

Waist. C. M. A. Barry .......... ..

 Wall paper rack. D. Gardiner. . 318.461

Wall paper trimming device, J. '1‘. French. . . . .. 318,566

Washing. bleaching, and dyeing fabrics, appara

ratus for. Farmer J: Lalance ................... . . 318.851

Washing machine. G. Dunwoody.

Washing machine. J. 0. Weese. ..

Watch regulator. A. Merkelbach.

Water closet, D. Whiteford ......... ..

Water closets. etc.. valve for. G. Haydn

Water elevator, C. M. Kimball ........ ..

Water meter. oscillating. P. T. Pulg..

Water meter. piston. F. W. & A. F. H00 .

Wster pipe. C. Bill. . .. ............. ..

Water wheel, E. M. Carhart......... ..

Weatherboardlng gauge. .1. Essex. . . .

Wedge cutter, J. T. Jenkins ..... ..

Well valve. tubular, R. G. Marcy ........ ..

Wheel. See Minute wheel. Water wheel.

Whip socket. C. L. Bard .................. ..

Wick adjuster. Fletcher A-. Wilden.

Windmill. A. Curricr ............... ..

Windmill, G. H. Poe . . . . . . .

 

 

  

  

 

 

Windmill. J. E. Howell .... . . . 318.928

Windmill. power. H. B. Colman .......... .. . . .. 318,451

Window screen, G. R. Clark ........................ . . 1:18.871

Window screen, .1. K. Proctor.....

Wire barbing machine. D. C. St0ver.. ..3lB.B21, 318.822

“lire rod mills, conductor for. W. Garrett..

\Vire stretcher. E. D. Roberts...

Wood tiller, 5. F. Woodhouse ...... ..

Wool. etc.. removing foreign substances from. E.

  

  

. . . 318,612‘

: 318.581 1

fiibioeriieemente.

Inside 1'nge. ouch insertion - - - 7-’) cents n line

Bnck l'ng|-. flltth iiiscrlion - - - $1.00 I\ line.

(About eight words to a linen

Engraving: may head ad:-erlisemermr at the same rate

per Hm. bi] zneanurernenl. a the letter I))‘t’tl8 Adrer

t:sen1mhr must be received at publication ollloe as early

as Thursday morning to appear in next issue.

E. It F. ii. 8P0li.

Coiyer, T.-Treatise on the Working and Management of

Steam Boilers and En nes. l6mo cloth. . Ilia.

Davies. P. J.—l’ractlcal lumbiug. Vol. 1. A complete

encyclopmdla for plumbers. dill pages. Tillillustru

tlous. . . . . . gun

Monccl. Th.. und Geraldy

ted.

l5.—E.lectrlcity' as 11 Motive

Power. Trans. and edi with additions, by C. J.

Wharton.

Fahlc. J. Angelo.——Magneto and Dynamo Electric fia

chlnes. Bvo, . . . . . . . . 10c.

Gresley, W. S.——A Glossar of Terms used in Coal Min

ing. 138 illustrations. vo cloth. . . . $2.11)

Richards, J.—Wood-working Machinery and theurrnngt~

ment of Factories: a. manual for practical workmen.

 

 

‘Du

Bvo. . . . . . . . . . . 1.50

Spons' Mechanics’ Own Book. A Manual for HiiEidi

craftsmen and Amateurs. 702 pp. and 142) illus. $2.50

Descriptive catalogue and circulars free on application.

35 MURRAY $T., NEW YORK.

1" I I-LEIl'S half round packing especiall

\'_ for Steam Hatnmers. Sizes: 3%)‘. J5

~; 1, to 3 in. Miller Pac lug] orks,

L1; ' uttonwood St.. Phila.. Pa.. .S.A.

. .

Woodworking Machinery.

, For Planin Mills. Furniture

and Chair ctories. Car and

Agricultural Works. Carriage

' and Bu y Shops. and General

3 Wood orkers. Manufact‘d by

M“ '

CANOE AND BOAT BUILDING FOR

\ Amateurs. By W. P. Stephens. A thoroughlyrrractlcal

.1 work. with 24 plates of working drawings. ce $1.50.

Sent on receipt of price by MUNN & Co.. New York.

  
 

 

 

'l‘he l~;gnn Corn any.

Cincinnnti 0.. I . P‘. A. ,

Full s-ortmsut of Paris Ssw BM‘ '

 

 

   

  

 

 

 
 

SETS OF CASTINGS OF

MODL ENGINES

., Fl CATALOGUES

L -_ FREE.

_, ALSO TOOLS.

G AR WH ELS.& PARTS OF MODELS

soenuow it \a\r.\.\w\i\\\q1

‘GOLD CHLORINATION IN CALIFOR

nia - Aninteresting in or by F. D. Browning. E.M.. cle

scrlbln the mode o c loriuating gold as practiced in

Grass a le . Cal.-—'i‘he ore and its treatment. .-Milling.

roasting. ch orinut'ng. leaching and precipitating. Ex

traction of silver. Preparation of reagents. T cmill.

‘ The chlorlnution works. Illustrated with 20 engravln s.

Contained in s‘i'Is.\-ririt‘ AMERICAN BUPPLI-ZMENT. o.

445. Price 10 cents. To he had at this oflice and

from all newsdeulers

WESTON DYNAMII-ELECTRIC MACHINE

1‘he undersigned, sole agents for the above machine

ELECTRUPLATING Alli] ELEUTRUTYPING,

refer to all the principal Stove Manufacturers. Nickel

‘ and Silver Pluters in the country. Over 1.5!) now in use.

1 Are nlso manufacturers of l’llre Nickel Anodt-ii.

‘ Nlclu-I Suits. l'oiishing Compositions of all kinds.

and every variety of supplies for Nickel. Silver. and

Gold Plating; also. Bronze and Brass Solutions. Cozu

. plete outiitw for plating. Estimates and catalogues fur

‘ ulshcd upon application.

HANSON VANWINKLE &Co.

SOLEAGENT6‘ NEWARK, ZVJ

New York iiilict-. 92 and 94 Liberty an

  

I 818.926 F I°P

    

    
  

5

~v,o.~DUC'SlMP,R0‘llllls,~
, .

= .\ ssm

  

Pu: av MATLAOL 2.  
Hamel ........................................... .. 318.73)

Wringer. See Clothes wringer.

Zinc. decorating, G. 1.1. Dittman . . . . . . . . . ..... .. 318.882

DESIGNS.

Carpet. A. L. Halliday ............................... .. 16.107

Curtain fabric. R. P. Hamming................... .. l6.lm

Harness. ornamentation for. Tompkins A Goodsell 16.114

Oil cloth. C. T. A V. E. Meyer ............. .. 16,109 to 16.112 ‘

Pulley frame. D. J. Weir. .. ...... .. 16,113

Type. font of printing, W. F. Capitain .... ..18.i01 to 16,101

  

 

TRADE MARKS.

Bltterer ausatz. A. \V. “felsmann. . . .. 12.275

Braids, Nonnnt um Worsted Company. . 12.268

Cough tea. 1. Lange ................................. .. 12.266

Dlsinfectlng or deodorizlng compounds or fluids,

J. A. Mathieu . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 12.267

Frultjulces. unfermented. A. Werner .. . 12.276

Furnishing goods and underwear, E. F. Berming- .

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 12.262

Nasal suppositories. Vita Company‘ ..... .. .. .. 12,27-I

Paint called hygienic culclmlne. Rubber Paint

  

  

  

Company. of Cleveland. Ohio ....... .. . . 12,272

Paper. matrix. Crocker Manufacturing Company.. 12,334

Paper, writing. Valley Paper Company ............ .. 12.273

Portable arms. as guns, revolvers, swords. etc.,

Ostheimer Brothers............................. .. 12.270

1.'€f"Y ELEV AT

u C K E T. oidouif

}‘°'E°Rntss io i:A1tiiQ""" SE_

‘$00,000 in omw U S

mou cun MTG 9°"

22 curt ST-1"-Y‘

    

0*’
  

 

THE COPYING PAD.—HOW TO MAKE

and how to use; with an engraving. Pruction.i directions

how to pycgnre the gelatine pad, and also the aniline ink

by whic t c copies are made; how to it ply the written

letter to the pad: how to take oil’ cop es of the letter.

Contained in . .1P..\'TlFlC A.\iBitlCA.\‘ SL‘PPLEMI:.\'1‘. No.

438. Price 10 cents. For sale st this oiilce and by all

newsdealcrs in all parts of the country.

Cldi‘I'il S1881 Ciillli lilllllllll‘ Wllill.

FOR ROLLER SKATES.

For use in dwellings. public halls.

-tc. Will not chip or injure common

floors. Noise ess. lira. 1'. Clnrk.

(Box L.) \\’iiulsor Locks, Ct

_"FRlCTlON CLUTCH

Pulleysand Cut-ofi'Couplings.

JAS. HUNTER k SON. North Adams. Mass.

 

  

IEEFRESH I NI} II ECIlF.A'I‘ION.

 

Remedy for the cure of fever and was and dis

en.-ies caused by malaria. Allen. Merrill it Co.. .. 12,261

  
Saws. bracket. hack. and meat. G. N. Clemson. 12,263

Whlskies. J. Einmltt . . . . . . . . . . . . . . . . . . . . . . . . . .. . 12.265

Wine and beer. Bedllng A: Neubauer.............. .. 12.271

Yarns, worsted and woolen, Nonantum Worsted

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 12,!!!)

 

A printed copy of the speciiicatlon and drawing of

my patent in the foregoing list. also of any patent

issued since 180%. will be furnished from this oiiice for 75

cents. in ordering please state the number and date

of the patent desired. and remit to Munn & Co.. 361

Broadway. New York. We also furnish copies of patents

granted prior to 1:66; but at increased cost. as the

specifications, not being printed, must be copied by

hand.

Cniindiini Patents may now be obtained by the

inventors for any of the inventions named in the fore

iZ01I1i.l "Ht. M 8 00" of $40 each. For full instruct-ion

address Munn 3 Co.,$1 Brosdwsy.Ncw York. Other

foreign patents may also be obtained.

0
With our imrtmkd amateur photographic out

fits pictures of the hi hest degree of excellence

may be obtained. Cal at our store or write for

Manual of Instruction. 8-int ti-s. SCOVILL

M’l*"(l Ci). Established in l . Sulesrooms,4Z§

Brooinc St.. N. Y. W. luvmo Anaus, Agent.

TNE OELEBRATED

RAOINE BOATS

and OANOES,

ALSO ALL KINDS OF

  

We build to order anything in the boat line.

TNO.8- KANE 8: CO., mox F.)

1:37 and 139 Wabash Ave. , cmcsoo.

STEAM ENGlNE.—'l‘HE CADET EN

gineer: or Sicnm for the fltiiiir-ni. By .I(lilN H. l.o.\'i‘..

Chief Engineer. U. S. Navy, and R. H. litYr:i., Assistant

Engineer. U. H. Navy- cuts. etc. ilvo cloth. $2.26. Ad

dress MUNN a 00.. mi Broadway. N. 9. City.
Send for our special book ogue. to be had on up

plicstiou.

  

I
1

MUNSON'SPURTABIEMlilS,

ANDMILLFURNISHINGS,

IlAlilJFA(71‘i'I1Ei)BYlliUNSONRIl0'I‘lIEBS,

UTICA,N.Y.‘U.S.A

  

STE“'A R'l“S PATENT C01"BINED

FEED WATER HEATER,

LINE EXTRABTOR,
AND

WATER GATOIIER.

The most complete and reliable Heater

in theniiirkei. Automatic in its action.

The only Heater that ads or a Water

Catcher.

All sizes from 10 to 1.111) H. P.

MANUI'A(.'I‘L'I‘tED BY

  

’ STEWART IIEATBII. CO.,

40 &, 42 Clinton St., liuflhlo, N. Y-. U. S. A.

The Cheapest and Best Lubricaior.

The feed is very plain and pos

itive. it has lesspurls thanany

oller yet produced. ‘Ye avoid

glass tubes. and guarantee the

most reliable feed. The new

glass is almost everlasting. A

child can replace the new shape

glnss. A specialty is our Small

Engine and Pump l.ubri(-aior.

Holland <3: Thompson.

217 River Sir-I-ct. Troy. N. Y

 

 

Rubber P'lfllIl|Ifl. Best made. Immense catal e

free to agents. G. A. HARPER Mfg. Co., Clevelan , 0.

Building and Sheathing

1 PAPERS.

 

lillill Nil

    

OILERSURSTED

Do wor Oocun.

WHERE PROVIDENT PROPRIETORS KEEP

THEIR BOILERS PERFECTLY CLEAN

' . _ BY U S I NG ~—!-~

VAN DTJZENS MECHANICAL BOILER CLEANER

MANUFACTU RED BY

E.W.VAN DUZEN. ClNClNNAT|.O.

“ VU LCAN ”

Cushioned ii ammer.

  

   

 

Fuli Line 01 Sizes.

W. I‘. DUNCAN 1!; CO.,

Ilcllefonte. l’n.. U. sl. A.

  

 

SMITI-l'S PATENT

T FASTENER

Are positively im.

eqIunled for fastening

- L lA'I‘HFll. R1‘!!

BEII, or ( 0'l"I‘0N

BEL’l‘Il\'l-‘.

Tm: ONLY Faman

that will run under

ti htencrs. oa tent

ro is in door mils. and

Electric Light machines.

Easrnu. TO APPLY

_ _ ';gAN§AC1NGB.AND

,- \ —.-e . _»_ it one nonsen

fl 4 R can.

Psi». SM 90, '81; Aug. 15, '89; Jun! I6; '5‘

PII ICE LIST

No. 1. For large drive belts, per box of

No. 2. For Cotton " " “

No. 3. For Rubber " “ “ 111). 1.50

No. 4. For single Leather belts, per box. 125

Combination Punch with guides and nippers, 1.5

Reamers for taking fasteners out. . . .35

TRY THEM! They will save (you loss of Trim.

TIiK1'ER.hlld MONEY. Manufacture by

ii. I). EDWARDS & 150.,

No. 16, 18. and 20 \Voodwnrd Avcnue.

llctroit, Mich.

Manufscturers Of Oak Leather Belting. Agentsfor J. B.

Hoyt It Co. N. Y. Belting and Packing Co.. Eureka Fire

Hose Co.. Cotton Belting Mill Supplies.

BEL
  

iii “i’.‘.-*2

 

MATERIA us
_ oaurur Lm.

lhG.s, I‘-rns I/1‘.

‘ 'c.

i ancn liluel llooiing 00,

s. 24 St. rim... l's.
 

EDISON I-AMPS
5‘ io 16 Candle Pow.-r.

Batteries. Motors. Surgical and Dental 11

lnminators. Electric Goods. Send for cata

En".iei.ciut. liieaduwcroil & Co.,

Authorized Agents for the

Edlsoil Lamp Co..

21 ANN HTREI-IT.

P. 0. Box 2411. New York City.

  

I
      

s~—~'* LACK BARREL , ,' 1 I-"I/IL_G§iT§‘§ SPE c IALTYb!1i.’fiE".:'_~|.|-"1EH

0'; JOHN GREENWOOD 8<OO.
ROCHESTER N.Y.

 

 

  

‘STOCK-BREEDING.—A PRACTICAL

'1‘rcatlsc on the Ap llcntlon of the Laws of Develo ment

and Hi.-redity to 1 re Improvement and Breed ng of

Domestic Animals. By Manly Miles. M.I)., late Profes

sor of A§l"it.'l1Ill1l‘ei.U the Michigan State Agricultural

College. IVith illustrations. This book should be in the

hands of stock rniser and farmer. For sale by MUNN A

Co., New York. 12mo. cloth. Price $1.50.

OGARDUS' PATENT UNIVERSAL ECCEN

TRIC MILLS-For grinding Bones Ores. Sand. Old

Cfllcibles Fire (‘lay. Gunnos. Oil Cahe. Feed. Lorn,

Corn and (‘ob Tobacco Snuff. Sugar. Salts. Roots,

Spices. Coffee. Cocoannt, I"luxseed. Asbestos, Mica. etc.,

and whatever cannot be ground by other mills. Also for

Puinis. Printers’ inks. Paste. llliii-ltliifi. cic. J. S. & G. F.

SIMPSON, successors to John W. ‘homson. 26 to 36

Rodney Street, Brooklyn. E. 1)., N. Y.

 

 

I

(‘ch- lI'IiIl'lI iirlginii‘

ALT IMORE

FIREPLACE HEATERS,

To warm upper and lower rooms.

The handsom most economical

Coal Stoves ii the ‘Vorld.

B. C. BIBB & SON.

‘ . , sen -

~ an'X‘i§' i'>"4 i°'i.Ti5ii'r si-IYEIET.
Bultlmom llld.

Bsnnmzn Burrs Mum

‘ 0bad for Circulars.

  

 

WATERPROOFING PAPER AND VEGE

tabie Tiseues.—A valuable paper by C. R. A. Wright.

F.lt.S., discussing the use of cupro-ammonium solutions

as anI‘s‘pplloatlon to paper and vegetable tissues in order

t e er the latter watcr- roof. rot-proof. and practi

cal y proof against the iittac of insects. Contained in

Si'ii;M-iric Alli-:|llCAIN si'PP|.s:m:Iv1-. No. 444. Price

all cleats. To be had at this oflice and from all news

as ers.

 

FERFEC1‘

NEWSPAPER FILE

The Koch Patent File. for greserving newspapers.

in nes. and pamphlets. has een recently improved

an price reduced. Subscribers to the SCII-;.\"I‘II'Ic Au

surcax and S(‘lF.\"1‘11"1CAMER1CA.\' Sl'1'PLEMl!.\‘T0ll1bQ

supplied for the low price of $1.50 by mail. or 81.25 at tho

0 cc of this paper Heavy board sides: inscription

“ SCIENTIFIC AMERICAN." in gilt. Necessary kl

every one who wishes to preserve the paper.

Address

MUNN & 00..

Publishers BC1ll.'1‘1T.I'1C AMERICA!

 

 

i00,000 PRESENTS
‘This OFFER Good

~'I'2L'l.1 AUGUST 15th

  

IIQIQLBW ‘Ii Nickel PM

Everybcdy who sends as directed gets a Present worth irom 20 cents to $1.000.

‘Til griiprlctors of TIII PUULTII IEIPIIL being desirous of havin| the already well-known sud popular Poultry psper

whls has now n bass Ids circulation of over IIXMIJO copies. more widely circulated and introduced into houses where it is

not already known, have determined to throw cl sll profit on ihs subscriptions. knowing well that when this journal reschss

230,iX)0 subscribers, the advertising psironsgs will pay for the iuducsmsnis we offer, if not, will use s portion of our mpitsl

for the sole purpose of incrcssing the circulation.

F0R We will enter your name on our mbscripiinn books and mail you rogu

lsily for one year T1111 P0l'L'T‘ilV kl-2rII‘ElL hound, stitched and cut,

and and you immediately by sealed nml one Numbered Ilseslpt good for one of the following pruents:

The List of Presents to be Given to our Subscribers:

Gov‘t Bonds. $500 each ....8-‘$000 1 (jnsh Prize................ ..

10 ll. . Greenb‘ks. 8500 each... 6000 1 hickel pltd Columbia Bicy

10 U.. Grocnifits, 8100 each .. .-. 1000 1 Grand Square Piano...

1 Cash Prbe......................... .. 1000 1 Grand Cnbiuet 0|-gun..

l Three-ses!]\cskswsy.l Silver Dinner Series. 5 Top Buggies, ‘)0 U. S. Greenback: of 050 each, 1000 Autograph “hung,

'1 each. 1 Villsgs Carts. 1 Pony Phlton. 1000 Pocket Silver Fruit Knives. ii!” Gents’ Pocket Knives, 1000 U. B. (lreenbsch

of '1 such. 10 Gsnu‘ Gold Watches. English lovemsnt; 10 Ladies‘ Gold Watches, Englirh lovement; 20 Boys‘ Silver Wstchc,

American Movement: 8 Solitaire Diamond Finger Rings. 3 Patent ilsrvssien. 2000 Elegant Art Gems, 5 itsw Silk Psrlor Suits

furniture, 1160 Gold Finger Rings. indies’ Breast Pins. Gents‘ Scarf Pins. locket-1. Fans and Chains. and 92,421 other prmenis,

valued irom 20eents tnhl, makes a grand sggrogsticn of 100,000 pruenis. thus guaranteeing s present to each and every

new subscriber who sends us 51) cents.

All cf the shove presents will be awarded in s fair and impartial manner. Presents will be sent to an oi‘ the
United States or Quads. No poslsgs will bcssked from any subscriber to forward presents. The 50 Cy

which you send us is the regular price for s yclfssubscriptio . s.ud therefore we charge nothing ior the present. Olrs Psnnr

will be in your fliture patronage sad the increased rate we wi get for our advertising space. YOUR SUliS(‘Itli’I'l0Il FREE.

Get five 0! your Mend» icyoin you by cutting this out and showing it in them. Send us “.80 and we will send on

THE POULTRY KEEPER Torone year, and one numbered receipt for each of your subwribcrs. and one extra for ur iron is.

.. S300

160

500

‘200

  

linens sumrsinu wn-ii .00 snd we will send you 18 subscriptions and 18 receipts. d Twtnr

Dirlcsiusss slid 1°. Ind we will send s paper and receipt to rseh of your subscribers, and s besuijlhl solid

Aluminum Gold uniing Cased Watch to you. The watch is worth '10. Can be traded icr double this smouut. _

will hold good until August-15th only. so we would advise all of our friends to forward -\lihiCflPII0l'iS at

an early date. as in no case will they be received later than August 15th. T118 i'0ULTRY KEEPER is

the best and shlest edited Poultry Paper in the country. and slrrsdy has s circulation of liIl,000 copies, and has just com

pleled the dirtribuuim oi l(Il,illI) presents to Ill lint 100,000 subscribers. it contains sixteen page-, iicsutifuliyillustrstod,

and iclls how to make uli pay. No post nemsnt.

In nrder thi we may positively know what papers pay us best. the

- I publisher has bonglit 500 Stern-winding \i'aicrhury Watches. and

‘hue 500 Watches will be given away to the first 500 people who answer this sdveriissuu.-ut and givn us the name of the

pa r where they saw the sdvsriisemcnt. 11‘ you send us 50 costs you will be entitled to one of these old. well known and

nfibls watches and use receipt good for one present. This niior is bonsiide and will he carried out to the letter. Send now.

is well established, hsving slrosdy 100.000 suhsrriiwn. and is bucked by srnplr capital. so

that every one colour subscriben may be sure of getting what we proiniss. Indeed, we

could not afford otherwise. We will send a printed list of the Awards roe. snd all presents will be forwarded to holders of

receipts as they may direct. OUR 0l.D PATBONS AND SUBSCRIBIJRS should go to work at once and help us in incruse

our list b this and and rencrmn oih-r.

Secures T11! POULTRY KEEPER one year and one rucelptgood for one present.

0 (hie number of the paper is worth doubll the subscription price. Ar In our

Nhnbtlfly, nu rgler than who do not know use b any bank or Uahmlilc Agmcy.

These are Presents to our Subscribers. _iven to them absolutely Free. (2-uni postage stamps

Iulsn.) Icncy in sums ofll or less may burnt in an 0 mar letter st our risk; lsrgwr sums should be sent by ltcgisicrud

latter or Postal Note, sud sddrssssdtn TIII POI"-Tl! KEEPER, 89 Randolph 80., Chicago. III. I

 

POWER m IL-IGI-IT.
Electricity for all liiannim-luring I’urpost-s

Motors. 1) namns. Bilii(‘I'Ii“‘. and Lamps.

 

BEFIIRE Yllil Bill I B|ilYi'il.E
iii any kind. !Pilii stamp to A. W. GUIIP,

Dayton. Ohio. lor large illustrated Price

List of Nuw and SI‘.l‘(\.\'I)-I‘IAND Macunucs.

R;-mnd-hand RiCYiILF.S taken in exchange.

El.F.(‘1‘1iO

W. W. Gii.is('o.\i (‘onsuliing Elccirit-ni Engineer.

Consultation by letter at reasonable rates.

  

Y.\'Mii(~ (‘o., ‘:24 Fnricr St.. Philadelphia
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1‘irst-class Books on Mechanical Drawing.

 

TI-IE

Practical Draughtsman’s

Book of industrial Design.
Armeuguud, Alnoroux, and Johnsun.-—’l‘he Prac

tical Druugiltsnmn‘s Book of Industrial Design. and

Machinist‘s and E ineer's Drawing Con1pz_ml0i1:

Forming nComplete urse of Mechanical Engineer

ing and Architectural Drawin . From the French of

M. Armenguud. the elder. Pro . of Design in the Con

servatoire of Arts and Industry, Paris. and ‘MM. Ar

menguud. the ounger, and Amoroux. (,ivil Ln ineers.

Rewritten and7 arranged with addltionnl mut er and

plates. selections from and examples of the most use

ul und generally employed mechunisnl of the duy.

Bfy William Johnson. Assoc. Inst. C. E. Illustrated by

ii ty folio steel plates and titty wood-cuts. A

edition, Ito, half morocco, . . .

A1-80

Rose.—Mechnnlcei Drawing Self-taught: Comprising

Instructions in the Selection and Prepurution of Drew

ing Instruments. Elementary Instruction Ill Practical

Mechnnicul Drawing, together with Examples in clim

le Gconretr and Elementary Meclmnisrn. including

. crew Th s, Gear W heels. Mechanical Motions, En

gines and Boilers. By Joshua Rose, M.E.. Author of

‘ The Complete Practical Machinist." “ The Pattern

maker‘s Assistant.” “ The Slide-vulve.” Illustrated by

330 engravings. flvo. Sill prim-s. . . $4.“)

R’fl"I'Ile dbomv or unynf our Books suit by mail. In: of

Pnsildrgr. at lhr publication prices. to any alldrcss in the

war .

[F'Ou/r new and enlarged Catalogue of Practical and

Scientific BwIcr.ii6 Sun, and our other Cato! s.

the whole covering iieraturr. n ever branch of 8%

applied to the Ara, amt free and me 0 Postage to anyone

fin any part of the world who ‘ lumtahm with Maud

nu.

HENRY CAREY BAIRD G. CO.,

Iunvsnr IAL PUBLISHERS. Booxssnu:us & Iuronrms.

S10 \Vnlnut St!-eot, Philadelphia, Pa.

NOW READY.

Nyslruu’sMul1a11ius.
A Pocket.-Book of Mechanics and Engineering. Con

taining a Memorandum of Facts and Connection of

Practice and Theory. By JOHN W. I\'YsTROM, (LE.

Eighteenth Revised Edilion. Enlarged to the extent of

K1) New Pages. 1:39 Tables, and 251 Illustrations. Pock

et-book form. . . . . . . $3.50

" It is u little library in II por-lret,bo0k, and is a. recog

nized instructor and uuthorlty.u.nd saves other engi

neers nnd machinists much lnb0r."—l’Mladelphia Even

i1t:!B1lllrtin.

For Sale by all Booksellers. or will be sent post

pald, on receipt of price, by

 

 

 

J. B. Illlllllllll II, Plllllillllli,
7i5 & 7i7 Market St, Philadelphia i

 
  

 
 

- ' A ACIIINISTS TOOLS.,S§fl_l cA1'A|.OG'I‘.|g$nl‘REI. - LATHES on Tnuu..

,1 BASTIAN, MAY 8: CO.
165 w.-zu 31., CINCINNATI. a.

Telogra. h and Electrical

PLIES
Medical Batteries. nventonl’ Models. Ex teri

mental Work. and fine brass castings. Sen tor

catalogue C. E. JONl"-G 6: B80. Cincinnati. 0.

Itis impurunt to us that you mention this plper.

MDINGEE 86 GONARD 00’S
BEAUTIFUL EVER-BLOOIIIING

ROSES
OurGrent S e_cluIty isgrowi snd distributing

ROSES—we elrver strong Put unis suitable for

inlnmlinzr bloom, safely by mail at sll Post Oilices.

gsplendld Varieties, _l/our dmicc. all labeled. for

1:12 for 82; 35 ior85; 100 for 812. Also

0TliEllVAlllET|ES2.3,& |[]Fll_ll$
rditsI.Bedf N (‘id "6:I=:;nntrl;'Bill‘:l;. £31 cbo%ee ‘I’;-n0m9rove‘l!";'()(‘)‘IIne‘:!I

Addre , THE DINGEE 6: (IOYARD

Rose C3owers. West Grove, Ches‘ter Co.,‘: at

OOFINO.
For stee or flat roofs. Applied by ordinary workmen

at one-t ird the cost of tin. Circulars and sum ies free.

Agents wanted. T. NEW. 32 John Street. New ork.

- PATENT‘

O

The Iacr that this shutting has 75 per cet. greater

I$I£6e!:fitI1.iI finer finish. and is truer to gauge, than on

ot u use renders it undoubtedly the most economlcuf

We are also the sole manufacturers of the C r:r.l:nnA'|~r.n

Conn: \s' I'.l'l'.COUPLlXG.B.l1(I furnish Pulleys. Han era.

etc.. of the most up roved st ies. Price list muile

application to ONE.\‘ Jr AUGIILINS. Limited,

Try2 Street. 2d and 3d Avenues. Pittsbur . Pu.

orner Lake end Cnnul Sts., (‘hicugn, II.

II‘ Stocks of this shutting in store and for sale by

FIILLER. DANA A: FITZ. in».-mn. Muss.

Geo. Place Machinery Agency. 121 Ch:unbcrs St.. N. Y.

  
 

  

)lPrTl0NALTO0LCO.,

MANUFACTURERS OF

IMACHINISTS TOOLS.

- WILLIAMSPORT. PA...

PLANERS A SPECIALTY.

  

 

E New Catalogue of Valuable Papers
contuined in Sm IINTIFIC AMI-.nI(‘AN SUl'Pl.EMEN‘l‘. sent

free of charge to any address.

MUNN 62 CO.. 361 Broadway. N. Y.

AND FINE CRAY IRON ALSO STEEL

E u cssrmcs mom S_FlEClALT

nus 11su|ucJI;"

FINISHING .

LEHIGM AVE 8: menus sr. PHILA.

  

  

Emery Wheel. “lurch onse:

Jens‘ H. CH l~:r:\'l:n. Tress.

J. I). Clinrzvurr. l.)ep‘y Tress.

' All other kinds llnilnllnns null Inferior-.

stundnrd BELT] NU, PACKING, and ll0.!£E. Address

NEWYORK BELTING 65 PACKING CO.

IB Park Row, opp. Astor House. New York.

Branches: Ill‘? (‘hestnut St.. Phila.. Ill’? Lake St.. Chicago. -'1‘.! Sumrner St.. Boston.

 

YORK BELTINC AND PACKING COMP’Y.

The Oldest and Largest Manufacturers of the Origlnnl

SOLID VULOANITE

Emery Wheels.
Our name is stamped in full upon all our

 

talning the invention descri

  

ROCK BREAKERS AND ORE CRUSHERS.
We manufacture and supgly at short notice and lowest rates. Stone and Ore lrushers con

edin Letters Patent. issued to Eli \\ . Blake. June 15th. lib‘. togeth

er with Nrzw nun VAL|'ABl.E IMP|tOVi2.\Ii1t.\TS,f0r which Letters Putent were granted liuy Ilth

and July 20th. IN. to .\Ir. S. L. Marsden

the superlntendence oi’ Mr. Marsden. who. for the past iiftevndyeurs,

the munuiucture of Blake (‘rushers in this country nnd Englan .

FARIUIIL F(lllN_Dit \‘ ANil_ IIIAFH II\E 00.. tIInr|uI'rn., Annurrim (loun

COPELAND & BA(,‘0i\. Agents. bow

A ll Crushers supplied by us are constructed under l

hus been connected with

 

PYROMETERS
clurn.lm"s. IOBSOI‘8. sud-8l'IIlIBI’8

PRESSURE G UAGES

H0!‘ "'8" THER)1OMETERS

ANEM0111ETERS

SAFETY LAMPS

BAROBIETERS

SALINOMETERS

Ellin i ng and Meteorological

1n.~'t1"u1n/eflts of every ducrlptlau.

List and Description 0! our Ten Catalogues IBM 1108

on applrcntmn.

JAMES W.QUEEN 8b CO.

924*-Chestnut St. Philadelphia

Till : A§eii1eriKl;v|inder llil Gup lJu.,

Manufacturers

(‘ups for Locoruolivr-I.

_ nrjnc-.. nnd.\‘rntionru-y

I~.ngn_re Cylinders. under

the seibert and Gures

Pnte-ms. Willi Sight Fer.-d.

TAKE NOTICE.

“Sight Feed" is owned

exclusively by this Company. See

Judge LowlI l's decision in the

United States Circuit Court. Dis

trict of Mussachustts.I-‘eh. 23. 82.

All parties. exce I those duly ll

ccnsed by us. are ereby notified to

desist the use. munufucture. or sale

of infringing Cups. as we shall vig

orously pursue all infringers.

The Seiln-rt Cy inder 0“ Cup Co.

35 Oliver Street. Iloston, Mulls.

 

  

  
of Oil I

 

York.

THE PAYNE AUTOMATIC ENGINE

___ Givcsmore owerirornsamenmmnt.

Fr of fuel an water than any engine  

 

 

made. and 50 r cent more power than rated at. Allcngines wnrrllineted. All sizes and styles, 2 tom horse

power. Send for rlces and catalogue A I.‘

B. \ '. PA YNE &: e0_i\s

P. 0. "ex 1207. Llnur-n. N. Y.

  

PurtallieHINII BIUWEIIS,

Entirely new in principle.

No Run-hots, Pawh, or

Fr-Ictlou Devices.

12 styles and sizes for all kinds

of work. Fully guaranteed.

hlA.\'IllIA(“I‘UlIl-ll) nr

TI-IE F00.‘ l\l’F‘G 00.,

Springfield, 0hia.

Fairbanks& C0.
AGENTS,

Ill Broadway, New York.

216 Main St., Builhlol N. Y. 715 Chestnut St.. PIIIIIL, Pg.
1: Light so, Baltimore. Md. rs \Vood St., Pittsburg, P-.

382 Broadway, Albany, N.Y. 53Camp St.., New Orleans Lb.

The Scientific

  

“'AI\"I‘llI).-—A man who understands to manui'nu

ture hydraulic cement and controls II small capital. A

lurgv body of cement. stone. On the premises: 3 kilns. I

lr of gnnding stones. and 20 horse

eferences re uired. Address H.

I .'i I. (II ,Pngt0n~ rec ea ng u.

wer steam en lne.

OSSER, till “fash

l'(llh"I‘EllS for l'srrs offiteam Pumps.

Van l)uzeu‘n |'lIl'IlI- Stclrn Pump

L Pu 5 Ifiot or (gold. g 15

‘an mp Sun yor mpure
lWeterorLiqulds. Emment

Has no moving parts. eons uently no

Wi'flI",I'll)I'(;'|1lIIl‘! no trouble. rebasers

assume no risks. as we guarantee every

Pump. Above comparison with Jet

Pumps. Electors. etc.. made of Iron.

Demand this Pnm 01' your dealer nnd

' take no cheapsubs itute. \\'e make Ten

Sizes. Prices irom $1 to $75. Ca ties from Ill) to

20.01) gallons per hour. State forw at purpose wanted

  

 

OrourGeneral Sales Oflice. 83 Liberty St. & I49 B’wny.N.Y. and send for Catalogue of " Pumlrslil‘ Oi ‘ i 0

‘ . nc nunt . .
 

Quick at Figures.
32 pp.circular for stamp. TheWoodlmryOo..Boston,Msss

RADIAORS
FOR STEAM OR HOT WATER HEATING

SEND roe DESCRIPTIVE CATALOGUE

‘X B U°r‘~‘i‘r:) g

A.A.GRiFF|NG lRONCO.65O COMMUNIPAWAV

|\/1.o..|\|dJl=='AcTul=\‘ED av

JERSEY CITY N.J.

  

 

  

 

 

‘“milw1uc." W

INSTRUMENTS.

 

Illustrated catalogue

sent on application to

M. '1‘. Cosrsrocu.

6 Astor Place.

New York.
 

  

TIIE

PIISEY 80 JUNES 00.

“’il|ninglo||, Dr.-lnwure.

ECONOMIC MOTOR _CO.’$

G-AS ENGINES.
Best in princi le. worlrnumshlp. and materials.

An uncqrullel srnull Motor adapted to all uses.

simple, hnfe, Economical. Durable

Four sizes: 1 H. P.. K II. P., I mun power, and I! Sewing Machine Motor.

Send for Circulars.’

ECONOMIC MOTOR (10.,

I2 CORTLANDT STREET NEW YORK.

BUILDERS OF ALL DESCRIPTION OF

MllllllllllllilllIllllilllllllllllllllilllllllll.
 

" i‘fFfETIi
MANu!/\t'i LRER

U ENGINE LA

FROM l6r-48-SWING

CUTS.PHoTocRAP Y

AND PRICES

FURNISHED ON

APPLICATION.

1..

  
  

 

( The Williams ElIAPllllATOil
.... V ' In Three Sizes

  
’ V l\{_o.%', capqzlty 1i'_t_,lt‘o1{3l§‘l1. Apples my hrs

M n 3‘ u 125 .. 175 u .. -.

‘ ‘_"_j Manufactured by S. E. SI-'R.0U'l‘,

Muncy. Lycornlng Co.. Pa., U. S. A

  
P .

ELEVATORS
With best safct devices for Pmssen er and Freight Ser

vice.—MORSE. ILLIA MS & (‘U.. rn r‘s.

Morse Elevator Works. hiladclphia, Pu.

 

I!J'U'I‘ OUT]!

lmSudpcrlor (I.]ll\. Fly-wl)leel1A'i,l;:‘p',l:‘nr";nf’ar

II (or smn W6!‘ . m ,eing full beargo In Joumals. Price:

on -pum I .uir, l.lIr, Exhaust. $431!);

for power. ‘lh.(l). I-'I9.(l). Wheels 32 in..

c linder ixl in.. ofless. Yokes to ma

c inists in quantity. Information fur

nished about thesd and other styles of

Air nnd Gus Pumps lor hand or small

wer bypo H. \‘\'EINI)EL,

4% N. FnlII’I.h Street

PhiladelphIa.

 

 

 

Incolilbuntible Wiping Towels. Soft assilk. good

as chamois for urticu ar work. To try them is to adopt

them. Trial in . 100 Reliable agents will find moneyid

in this. G. 8. BROWN. Agt., 2H0 Washington St., Boston.

 

TH E HARTFORD.

No. 1 holds 0 to IQ in. Prire,$7.00.

No. 2 holds 0 to M in. Price, $8.00.

83?‘ It cannot be awelled. Address

A. F. (/‘USIIMAN, Ilnrti‘nrd,Conu.

Or any dealer in machinists’ Tools.

W @AR.Y..%.u.@EN
S O I” ES @s>->

EVERY&DSTEEISPRlNGS. NEWY0lll(,Cll‘l

domechani

rnl work. ByELEEI‘lllEfi‘I,...W.
Kmwns. 1 vol. l2mo. pam h. Illustrated. Mniled on re

ceipt of ill cts. Cupples, Up am A Co., Publishers. Boston.

  

 

    
  

l"l'
  
 

  

 

What it is.

w h e r e I t

comes trom.

and how it

is made to

  

  

Mnchlneryl

-‘ 2*

 

A New Drill Chuckf

  

  

VOLNEY W. MASON & co..

FRICTION PULLEYS ULUTCHES iiill ELEVATORS.
PIHIV I IIENIYE. II. I.

 

]\/inmu ]3P\|cK MACHINE.

[um AND |MPl\0VEDBRlCi\MACHiNER.Y

I—0RBOTH$T,EAl1AND HORSEPOWEFI.

l@NP\YMAluiu.luvEuiuR.Pru1PlunoR

' Auu luuuFu:lus.Rl‘ANCl\slERfilil

  

  

  

  

MINING AND HOISTING
also, .\‘Irttionm~y Erlgirles, Boilers, and Ventilating Fan-1.

madeund contracts taken tor con.-u-ucnng all kinds of Milling Machinery.

I. A. FINCH ill co., SCRANTON, PA.

[ITTH GAS ENGINE 0v£/3 100 //v usr

WORKS WITHOUT ENGINEER OR 8DlLER.STEAM COAL OR ASH. STARTS AT ONCE ANDIS

FREE or nssctq rm: OR EXPLOSION. I in 25 HORSE POWER 8¢HL£mH£R SCHUMM 8. (:0

47 DEY ST. NEW YORK. 214 RANDOLPH L’ CHlCAGO.33d litwswursrr. PHILADELPHIA

Estimates

  

  

 

noel-‘me ons to

TAR CHEM

ROOFING ior lluilriings of every descri IIIOII. liurnblo,

Light. Ensil A pplied. Inexpensive.

Sackett‘s I aterprooi’ Sheathing.

BUILD MI l'A l’l£R—

Moistu Water nnd Gues.CleNuEI€l gandleThus 60., 10 wnmn so, BllililiNllPliPElt

VAN I)bZl£‘.\' 8: TI

IlI'l‘Il PIt0'l‘I1'.(iCANOPY FLY AND DIOSQ

'l‘0R for beds. Allcom iete. Agents wanted. Send

$1.50 tn M. F. WIEDEMA N, Burlington. Iowa.

  

  

 

 

  

 

' E J

lill0W TIIYSEIF. ..

Exhnmued Vitality. Nervous and Physical Dehilit . Pre

mature Decline in Man. and the untold miseries esh is

old. It. contains I25 prescriptions for all ucuie and

chronic diseases, each one 0 which is invaluunle—so

such as probably never before fell to the lot of any

hysicisn. Three hundred pages. bound in beautiful

teed to be a finer work in every sense--mechnnIcul, liter

ary.and rctessinnai-than any other work sold in this

lnsta.m.-c. Price only 8111) by mail, mstpnid. Illustra

tive sa.mple.l5 cents. Send now. Go d modal uwnrdcd

oiliccrs of which he refers.

Address the Peabody Medical Institute. or Dr. W. H.

be consulted on all diseases requiring skill and expe -

enoe.

WEAK sufleringimrn the ol

fects of 'outbiul er

mlnhood. etc. I will send you s vslunbla treatise upon

the above dices-ses.slso directions (or sell’-cure. free of

WEA hand. health and vigor with

out -itnmuch Dragging auured to all who sulfur from

premlture decline. DIM-users oi‘ the Kidneys Pros

tate Gland. Bladder, &c., by the Mnrobon Bel \ uri

DB. H. TBESKOW, 46 W. 14th St., New York.

The expenses attending the procuring of patents in

most foreign countries having been considerably re

lurge proportion of our inventors patenting their inven

tions shroud

less than the cost of a United States patent. and the

former includes the Provinces of Ontario. Quebec, New

tobd.

The number of our patentees who avail themselves of

patents in Canada. is very large, and is steadily increas

Ilig. .

iorce on Jan. ist. ensb es parties to secure patents in

Grent Britain on very moderate terms. A British pa.

Uhannel Islands. Great Britain is the uclruowiedged

flnuncial and commercial center of the world. and her

invention is likely to realise as much for the patentee

in England as his United States patent produces for

for almost every patentee in this country to secure a pa

tent in Great Britain. where his rights are as well pro

IITHEII (IIII7 N'l' It I Eh‘.-—I"atents are also obtained

on very reasonable terms in France. Belgium. Germany.

and all the other Spanish Colonies). Brazil, British India.

Australia. and the other British Colonies.

publishers oi’ Tau S(IlZI\"I‘IFlt‘ Asrlznrclts to establish

competent nnd trustworthy agencies in all the principal

have the business of their clients promptly and proper.

ly done and their interests faithfully guarded.

of all countries. including the cost for each. and othn

information useful to persons contemplating the pro.

this oilice.

IIIIINN & ('0.. Editors and Proprietors 0! Thu Scr

uny information reativc to patents. or the registry of

tnrdo-marks. in this country or ubrond.to mil at their

sultation. and advice tree. Inquiries by mail promptly

answered.

A GREAT MEDICAL “’0RK ON lIlAI\'II00lL

heir to. A book for every man. young. middle-aged. and

found by the author. whose experience for 28 years is

‘rench muslin. embossed covers. full gilt guaran

country or $2.50. or the money will be refunded in every

the author by the hatlonal Medical Association. to the

Parker. No. I Bulflnch Street. Boston, Muss.. who me

To rors. ear y decay. lost

charge. Address Prof. F. O. FOWLEB, Moodus,Conn.

Perfect rt-slnrntinn lo full mun.

nervous nnd physical deblllty. exhausted vltlilty,

eoede cured wirhnut surgery. Treuise nnd testimonials free.

Tlrcir Cost Reduced.

duced the obstacle of cost is no longer in the why of l

CA NA DA .—'I‘he cost oi’ a patent in (‘anode is even

Brunswick. Nova Scotiu. British (‘0lurnbia,a.nd Muni

the cheap and easy method now oflered for obtaining

ENG I..\ l\'D.—'I‘he new English law, which went into

tent includes England. Scotland. Wales, Ireland and the

goods are sent to every quarter of the globe. A good

him at home. and the small cost now renders it possible

tected us in the United Hates.

Austria. Russia. Italy. Spain (the latter Includes Cuba

An experience of IPORTY years has enabled the

foreign countries. and it. has always been their aim to

A punmhlct containing II synopsis oi‘ the pntent laws

curing of patents abroad. may be had on application to

!l\'TI’I"It‘ Amnnrcns. cordially invite all persons desir-ing

oilices. RSI Broadway. Examination of inventions. con.

Address. iVlU‘.\'I\' & CO..

Publishers and Patent Solicitors.

II oh om Fund 13“ slImMmms.“,‘pouMI'sI>:rk'
nu ee- ML 0

cum Washington mo. 9 l"'“
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Sobverfieemenfe.

hllllrlls Plurc, each insertion - - - 76 cents :1 line.

Back Page. ouch‘ insertion - - - $1.00 n line.

iAbout eight words to a line!

Mrgravings my head adnertlsevnents at the same rate

per line, by rnsasurement, as the letter pmu.. Adver

tisrrnmts must be received at publication Q{7l¢e as early

as Thursday morning lo appear in wt issue.

industrial llppcriuniiies.
There are thousands of legitimate industrial gJ)p0l‘

tunities and locations that are lying unem floy and

undeveloped for want of the proper means 0 introduc

tion to manufacturers: and many towns and other

organisations are ready to welcome, with substantial

in ncements, additions to their wealth and prosperity in

the shape of i timste manufacturing enterprises.

On the other and, numbers of manufacturers, invest

ors, and business men would glad] remove their busi

ness to some location where conven encetoraw material,

com arative freedom from competition, and a ready

mar et fortheir products are oiiered them. Many an idle

building and plant can be profitably utilized on advan

lifnggous terms both to the owner an the manufacturer,

e

these 11 versllied iim-rests properly to et er is the prov

lnce 0! our Indusiriul Department. he extensive sys

tem 01 corres ndents connected with our business on

ables us to co ect reliable information about such prop

erties, and we are in a position to fltrnlsh every neces

sarydetail to those who desire to avail themselves of

these opportunities. Address, Industrial Department,

A. 0. FA RLEY Oz CO.,

411-413 Walnut Street, Philadelphia.

ROBTING IIITIITEBSAL

DOUBLE TUE.

 

  

‘ _ ._.._m I _

1“ ' ' Xv’ - FOR BOILER FEEDING.

'|Il§cjll~z31".‘|'." Operated by one handle.

4:; -=~=r_l 2 WILL LIFT HOT WATER.

854 ~=- * POIITIVE ACTION ousnsarsen usnzn

8-i‘ " ALL CONDITIONS. l

N0 ADJUSTMENT FOR VARYING STEAM PRESSURE. 1

was LIFT WATER 25 FEET. sewn res DEBCRiPTlVE cmcuum.

OFFICES AND WAREROOMS:

Phiiade., 12th & Thompson|NewYork.i09Libert St.

Street. Denver. Co|., 438 B uke

Boston, 61 Oliver St. I Street.

San Francisco, Csi., 2 Ca|ifor- Augusta (in., 10% Fen

nia Street. wick Street.

PATIQNT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to mo lb.

pressure. Send tor Lists.

 

amass 0. HAND & co.

on and on Market so, Philadelphia, Pa.

.W-.ioiiilS’
A$*K’E‘E“I‘fl*$*

PACK I NG .
Asbestos Piston Rod Packing,

Asbestos Wick Packing.

Asbestos Mill Board and Sheathing,

Asbestos Gaskets and Rings,

Asbestos and Rubber Tape and Cloth.

Asbestos Boiler Coverings.

Asbestos Cement Felting,

Asbestos Air Chamber Covering,

Asbestos Locomotive Imaging,

Asbestos and Hair Woven Felt.

ASBESTOS ROOFING.
Asbestos Building Felt.

Asbestos Cloths, Cord. Twine, Yarn: Asbestos Gasket

and Retort Cements, etc.

LIQUID PAINTS, PURE COLORS, ETC

nnscatrrrvs rarer: msr AND ssmrmcs runs.

H.W. JOHNS M’F’G CO-,
Sole Manufacturers. 87 lllnlden Lane, New York

175 Randolph St., Chicago. 170 N. 4th St., Philadelphia.

Biiliter House, Biiliter Street, London.

  

  

‘i\'AN'I‘l'§l).*A .~'i-i-oml-liuiul .3 four \'ili’\llliIi pun with I

mug etc., complete, in rirst-class order. l’ET1i}B. it.

B & (.O., Glue Makers, Toronto, Canada.

PATENTS.
MESSRS. MUNN 8: (70.. in connection with the pub

hcation of me .~orss-r1r1c Annucsn. continue to ex

amine improvements, and to act as Solicitors oi Paiems

for inventors.

In this line of business they have had forlw _I/ears‘

aperience, 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 dz ('0. also attend lo the preparation of Caveats,

Copyrights for Books, Labels, Reissues, Assignments,

and Reports on Inlringemenis of Patents. All business

lntrusted to chem is done with special care and prompt

ness, on very reasonable icrms.

A pamphlet sent free of charge, on application, con

taining full information about Patents and how to pro

cure them; dirccnions concerning Labels. Copyrights.

Designs. Parents, Appeals. Reissues, Inirhigemenis, As.

sigmnents, Rejected Cases, Hints on the Sale of Pa

tents, etc.

We also send. free 0" t')itl7‘r_/6. :1 Synopsis of Foreign

Patent Laws. showmg the cost and method of securing

  

patents in all the principal countries of the world.

MUNN A: 00. Solicitors of Patents,

561 Broadwa . New York.

BRANCH 0I4‘l"iCE.—Corncr 0 F‘ and ‘lib Streets,

Wuhmgicn, D. C.

PATENT RIVETED MUNARCH RUBBER BELTING. THEAMERIEANBELLTELIPHUIIEBU,

Best in the world.

Specially adapted for PAPER MILLS, SAVV DIILLS, and

THRESHING MACHINES.

THE OUTTA PERCHA and RUBBER MFG. CO.,

New York, Chicago, San Francisco, Toronto.
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ht party can be found to occupy it. To bring Thermometers

A ccurn re. Lcuible.

Sizes of Dials 5 and 8

cbel.

For sale by Tun Tnspn.

Manufactured and Warrant

cd by the

. Slflllllllill Tll‘I‘lll[lIllBiBI' C0,

Peabody, Mass

Gcncrsl Agsnts,

FAIRBANKS’

SCALE HOUSES
In all the principal cities of

the U. S. and Canada.

  

For sale. Address

J. JARVIS, Box 404, Toronto, Can.

ERICSSO N’S

NEW CALORIC

PUMPING ENGINE,

FOR

Dwellings 8. Country Seals

Simplest! Chou st! Eco

nomiwl l Abso utely Sale!

Delamsier Iron Works,

C. H. Delamater Ar 00.,

Proprietors,

18 Cortland! Street,

New York. U. 5. A..

And 40 l)eurborn St -

lllVEllTl0

  

7 1 John Street. N. Y.

Chicago, Ill. l

The Best in the World.

We make the Best Packing that can be made regardless

of cost. Users will sustain us by calling for the "JEN

KINS STANDARD PACKING."

Our“ Trade hlark"ls stamped on every sheet. None

genuine unless so stamped. H‘ Send for Price List " B."

JENKINS BR.0.5'.,

7!-l Kilby Street. Boston.

WORK SHOPS
WITHOUT STEAM POWER

BY USING 0I."i‘F1'1'S or

Bar es‘ Patent Foot Power

much nory can compare with sicnm

pmver. Sold on trial. Moinl uml

ivinniworkors send iur ]ll'li'l‘.\. lilu.»

[rated catalogue fl't'4'.

‘V. F. do Juo- ilzu-ur-s Co..

Rockford, ill.

Address No. 1999 Main St.

Prof. Chas. F. Chandler, Ph.D.,

OF THE

SCHOOL OF LIINES,

Columbia College,

Has assumed the Editor-ship of

Anlicni: Scmi-llccllli Plclcgrachic

BULLETIN,

Which is admitted to be the best Photographic Helper

that is published.

Aluminum 01‘ Pl-ofenslonnla

Who need any advice can obtain it through its (Jarre

sp¢m.donce Column. It will pay you to SIYBBCRIBE for ii.

i Sample Copies Free. Subscription, 82.0.) per Annum.

E. A: H. T. ANTHONY & CO., PIYBLISHENS,

591 Broadway, New York.

PHOTOGBAPHIC OUTFITS AND SUPPLIES.

A valuable patent on En no Gov

I ernor. For particulars, ad rese

WM. SNEDDON, Emporla, Lyon Co., Kansas.

 

New YORK.

 

Aluminum Bronze, Aluminum Silver, Aluminum Brass,
AND

SILICON BRONZE.

FURNISHED IN ING-OTS, CASTING-S, RODS, OR WIRE.

Our Mallesble Castings can be made of over 1ill,iI.li pounds tensile strength, with extraordinary power to with

stand corrosive influences, and unrivaled beauty of co

THE COWLES ELECTRIC-SMELTING

SIIAFTING,

PULLEYS, .

HANGERS.

  

Pat.Stee1
pg’ PATENT nuc

Internal

Friction Clutch. A. & F. BROWN,

 

  

POSITIVE DLAs'1‘

lllllll BEVULVERS, PEBFEUTLY BALANCED,

Has Fewer Parts than anycther Blower.

P. H. in F. M.-ROOTS, Manufacturers.

CONNERSVILLE, IND.

s. B. TOW‘NSEND,(}en.A =.,=»zc rtl as . 9D lgcooxn & co., Belling Aggta" 23 C0Brl:lan:i'Str:zt,

ass. names at 00., oiling Agte. 9 Dey Street,

NEW YORK

SEND FOR PRICED CATALOGUE.

VA-P0illl'llNG ram
Full treatise on improved l ' I I-'

methods, yields, profits rlces . ’

and general statistics, EE

AMERICAN MAN'F’G 00.
P. 0. BOX ll. WAYNEBBORW PA.

 

  

or. Send for pamphlet.

AND ALUMINUM C0.’ CLEVELAND, 0.

  

Shafting.

TION CLUTCH,

Glamp Gouplings.

Friction Clutch.

Send for Illustrated Circular and discount sheet.

43 PARK PLACE, NEW YORK.
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WITH ERBY. RUGG & RICH/\ RDSON. Manufacturers

of l’ate_ut \\ ood Working Machinery of every descrip

tion. bacliltics unsurpassed. Shop formerly occupied

Beaudry’s

Upright

mer. wii 1 its steel-arms, and elastic

blow. niukes it the most eiiicient and

Power mi's‘l1:]::.li'-:J!1‘>"r‘tl\"rti("§L'i‘§'l'\:1i\'i‘ll \M

\' ‘ A - I I \

Hammer. 70 Kilby st, Boston, Mass.

Wm. A. HARRIS,

l'rovli|encc. It. I. (Park l1t.), Six minntss'wslk ‘Nut fiomshtion.

Origlnnl and Only Builder of lhe

, HARRIS -CORLISS ENGINE,

With Harris Put. improvements, from 10 to 1,000 11. P.

Send for copy Engineer's and Steam User's

Ilanuah By J.W.Hill. M.E. Prlce8l.25.

 

 

  

 

COMBINATION SAW 8» DADO MACHINE.

  

WilliamsportMachineCo.(Lid.),

110W-3d8t.,Wi11iamsportPa-.U.B.A.

SELF-FEED SAW TABLE.

WccllwcrkingMachinery.

  

by R. Bud dc to., Worcester, Mass. Send for Catalogue.

95' MILK ST., BOSTON, mss.

This Company owns the Letters Patent

granted to Alexander Graham Bell, March

7th, 1876, N0. 174,465, and January 30th,

1877, No. 186,787.

The transmission of Speechby all known

forms of Electric Speaking Telephones in

fringes the right secured to this Company

by the above patents, and renders each

individual user of telephones not furnish

ed by it or its licensees responsible for such

‘ unlawful use, and all the consequences

' thereof, and liable to suit therefor.

Leiiel Water Wheels.
Willi Important Illlpruvelllellls.

l 11,000 IN SUCCESSFUL OPERATION.

FINE NEW PMIPELET FOR 1883

Sent free I0 those inrereniml.

JAMES LEFPEL la CO.,

Springfield, Ohio.

110 Liberty St., N. Y. City.

ARUMETERS ’‘‘''''‘''''‘..''..'.......’2. '’‘‘‘G..%
Mtorosoopa Tlacopcs

 

  

 

 

flu fw

r .Npeciaclc8. W. H. A Llii.s‘

LEY 6: CC. successors to R. &J.Bcck, Philadelphia.

II'Iilustrated Price List free to any address.

(aialo ueQ‘ gl]E"‘lYIcMl_§5B:,E6)i-iii-;re$oi>c§'

&TRiGYGLES-?.§§§§?5
12 Warren Street, New York.

115 Wabash Avenue, Chicago, Ill.

The Sclenilii_c American.“

THE MOST POPULAR SCIENTIFIC PAPER

IN THE WORLD.

Published ‘Veelrly, $8.20 8 Yeurt CL60 Bil: Month.

This unrivaled periodical, now in its forty-llrst yenr,

continues to maintain its high reputation for excellence,

and enjoys the largest circulation ever attained by any

scientific publication.

Every number contains sixteen large pages, beautifully

printed, elegantly illustrated; it presents in popular

styie adescriptive record of the most novel. interesting,

uud important advances in Science, Arts, and Manufac

cures. It shows the progress of the World in respect to

New Discoveries and Improvements, embracing Machin

ery, Mechanical Works. Engineering in all branches.

Chemistry, Metallurgy, Electricity, Light. Heat, Archi~

tecture, Domestic Economy, Agriculture, Natural His

l tory, etc. It abounds with fresh and interestlngsubjecis

for discussion. thought. or experiment: furnishes hun

dreds of useinl suggestions for business. It promotes

Industry, Progress. Thrift, and Intelligence in every

community where it circulates.

The SCIENTIFIC Auaurcss should have a place in

every Dwelling. Shop, Oihce, School, or Library. Work

men, Foreman. Engineers. Superintendents, Directors.

Presidents, Otflcials, Merchants, Farmers, Teachers,

Lawyers. Physicians, Clergymen, people in every walk

and profession in lite, will derive benefit from a regular

reading of Tnr: SCIENTIIPIC A.ur:mcsx.

Terms for the United States and Canada, $8.20a year;

$1.6) six months. Specimen copies tree. iiemit by

Postal Order or Check.

MUNN &. ($0.. Publishers,

361 Broadway. New York.

THE

Scientific American Supplement.
THE SCIENTIFIC Al\ll-‘JUCAN SUPPLr:lu rzrrr is a sepa

rate and distinct pubiimtion from Tar: Scrr..\"r1s-to Al

l€Rl(‘A.\'. but is uniform therewith in size, every number

containing sixteen large pages. This S(‘ll-‘.N'i‘|l-‘l(‘ Au

EIIICAN SUl‘PLF,h(ll.'NT is published weekly, and includes

a very wide rrnge of contents. It presents the most re

 

Illustrated.

  

 

Branch Houses:

 

The aim le construction of this Ham- cent papers by eminent writers in all the principal de

partments of Science and the Useful Arts. embracing

powerful tool of its class. Send for , Biology‘ Gemogyv Mmerulogm Natunu History‘ Geo‘

graphy, A rchmoiogy. Astronomy, Chemistry, Electricity,

Light. Heat, Mechanical Engineering. Steam and Ruli

vvay Engineering, Mining. Ship Building, Marine En

gineering, Photogruphy, Techhnology, Mnnpiacturing

industries, Sunltui-y Engineering. Agriculture. Horti

culture, Domestic Economy. Biography, Medicine, etc.

I A vast amount oi’ fresh and valuable information per

‘ mining to those and allied subjects is given, the whole

profusely illustrated with engravings.

The rnost important En/)t1|eer{'nq i'V0rks. Mechanisms,

and Manutactures at home and abroad are represented

and described in the BCPPIEIIINT.

Price for the Scrum-'.MBNT for the United States and

THE CAMERON STEAM PUMP.
STANDARD or E::o1n:r..1-E1\1cE.

30,000 IN USE.

MANUFACTURED SOLELY BY

The A. S. CAM!-Ill0N S'l‘l-Illi l‘l.'lliP W0llliS, Foot I-last 23d St., New York.

EIIICAN and one copy of the SUPPLi-IIICNT. both mailed

tor one year for $71!]. Address and remit by postal

order or check,

MUNN dc Co.. 361 Broadway. N. Y..

Publishers SCIENTIFIC Auunrc/m.

To Foreign Subscrlhcrs.—Under the facilities of

the Postal Union. the S011-i.\-rrrrc AMERICAN is now sent

by post direct from New York, with regularity, to sub

scribers in Great Britain. India. Australia. and all other

British colonies; to France, Austria, Belgium, Germany.

Russia, and all other European States; Japan. Brazil,

1 Mexico, and all States of Cenmd and South America.

Terms, when sent to foreign countries, i‘unada excepted,

$4, gold. for SCIENTIFIC AMl1iIf‘A.\', one year; 89. gold,

for both SCIENTIFIC AMERICAN and Si'Pi-Lsrn-:x'r tor

. one year. This includes postage, which we pay. Remit

by postal order or draft to order of

MUNN & CO., 361 Broadway, New York.

PRINTING iNK§
' HE "Scientific American" is rin-ted with CHAS.

ENEU JOHNSON 86 CO.'S I. K. Tenth and Lom

bard Sis. Phlla., and 47 Rose St., opp. Duane St., N. Y

 

 




