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RAIL ROLLING MILL ENGINES,

Our engraving illustrates an engine constructed by Messrs.
Davey Brothers, Limited, of the Park Iron Works, Shef-
tfield, for the rail mill of the Tredegar Bessemer Works.
The figure shows the reversing cogging mill engines. The
cylinders, which are overhung, are 40 inches in diameter
and 5 feet stroke,-and are fitted with balanced slide valves,
worked, through reversing links of the Allan type, by eccen-
trics fitted to separate shafts and driven by drag links from
the main cravks. The reversing is effected by a steam cylin-
der fitted with suitable cootrolling gear, so arranged as to
dispense with the usual oil cataract. All the starting han-
@les are brought to an elevated platform erected over the
center of the engine, 8o that the man in charge bas a com-
plete view both of the engine and of the rolls.

The cranks are of cast steel and have the counter weights
cast on. The crankshaft is of best wrought scrap iron, 16
inches in diameter in the journals and 20 inches in the mid-
dle. The second motion shaft is also best wrought scrap
iron, 20 inches in diameter in the bearings and 24 inches in
the middle. The spur gearing hasa ratio of about 2 to 1; it is
8 inches pitch and 24 inches wide at the points of the

teeth. The total weight of the engines is about 140 tons.
‘We may state that a modern rail plant, consisting of cog-
ging, roughing, and finishing engines and mills, will turn
out 8,000 tons of rails per week with ease, while formerly
700 to 800 tons was considered a splendid week's work.—
Engineering.

Resistance on Railway Curves.

At a recent meeting of the Institution of Civil Engineers,
it was stated by Mr. John Mackenzie that when asix-wheeled
engine with parallel axles was runuing round a curve, the
tendency which the outer leading wheel flange had to mount
the rail was evidently caused by its adhesion to the side or
rounded corner of the rail, and that this adhesion was the
result of a side pressure which, at low speeds, was princi-
pally caused by the resistance the treads of the wheels offered
to the sliding motion that took place in going round a curve.

He contended that this side pressure increased with in-
creased adbesion of the treads of the wheels to the rails, and
that the adhesion of the flange itself to the rail also increased
with the increased ratio of adhesion, so that the tendency of
the flange to rise increased in something like the duplicate

ratio of the fraction representing the coeflicient of adhesion.
As the point of contact between the flange and the rail was
in advance of the center of the axle, the motion of the
flange at that point was downward, imparting a downward
pressure to the rail, and an upward pressure to the wheel,
8o that when the flange adhered to the rail the wheel rose.

Thus the pressure which would cause the flange to mount
the rail was not that which, with the wheel at rest, would
force it over the rail in opposition to friction as well as to
gravitation, but the very much smaller pressure which,
when the wheel was at rest and the tread raised slightly
above the rail, would cause friction sufficieot to prevent its
falling into its place again. It had been found by actual
experiment that the adbesion between wheels and wet rails
with sand sometimes rose above 40 per cent of the weight;
and it might be found, by calculation, that with this pro-
porticn of adhesion the side pressure on the flange of the
outer leading wheel of many six-wheeled engines of not
unusual proportions might, under certain circamstances, be
s0 great as to cause the flange to adhere and mount the rail;
and that, as regarded running off the rails, six-wheeled en-
gines generally had a very narrow margin of safety.
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THE PROPOSED SEA OF SAHARA,

The project for inundating the Desert of S8ahara, and thus
cbangiog it into a new oceanic empire, is the most astonish-
ing of all the gigantic enterprises of the age. We are in-
clined to favor it because of its very boldness and grandeur.
Since it was first brought out, in 1877, by M. De Lesseps in
the French Academy of Sciences, scarcely a word bas been
spoken against it, although its originator admits that its ex-
ecution will require the services of an army of at least
100,000 workmen, and an outlay of not less than
$30,000,000.

A reasonable protest has at last appeared, from the pen of
Mr. R. W. Wright, published in the New Haven Jour-
nal and Courier, the main points of which are worth consid-
ering. Conceding that M. De Lesseps is to be recognized as a
great and successful civil engineer, it is denied that he is wise
enough to tell whether balf a continent had better be sub-
merged, and the climate of the globe materially changed.
The mere fact that the daring French engineer succeeded in
cutting the Suez Canal, thus making a valuable commercial
highway, does not prove that he had better flood the great
African desert. He has demonstrated the possibility of dig-
ging a canal through Tunis from the Mediterranean Sea, but
he has failed to give any reliable topography of the vast
desert that is to be thus changed ioto an inland sea, nor has
he suitably informed us what compensating advantages the
civilized world is to gain in place of certain positive benefits
accruing from the existing state of things. Among the lat-
ter, Mr. Wright mentions the following:

1. The existing desert is ‘‘a great radiator of heat, many
times greater in fact than the Gulf Stream.” It operates,
like that oceanic current, to force the ‘‘thermal equator ”
northward, and to change it as proposed would affect the
mean temperature of all Europe, and might seriously modify
its area of civilization,

2. The desert acts ‘‘as a great aerial sponge,” absorbing
atmospheric moisture over a wide and rainless region, and
thus ameliorating the climate of a large portion of the East-
ern hemisphere.

8. This vast sand plain actsas a *‘storm barrier,” arresting
and breaking up the tornadoes on their way from the tropics
to devastate Europe. It is a mistake to suppose these de-
structive winds to be generated amid the solitudes of the
desert. The cause of the simoom, which often takes on the
alarming form of a huge sand spout, is the fact that when a
tornado strikes the desert it begins at once to lap up the par-
ticles of sand, until it has thus gathered into itself thousands
of tons, which finally load it down beyond its carrying
power, and it falls with its burden and flnds it fury spent.

4. The sands of Sabara act as a great ‘‘absorbent of wma-
laria,” thus preventing the fatal maladies of Africa from in-
vading Europe. The desert is known to be absolutely free
from malaria, for the good reason that it contains nothingto
produce it. The equatorial regions south of the desert breed
the most dreadful diseases known on the globe. Substitute
an inland sea for the waste of sand, and the pestilential
winds would sweep more swiftiy across to precipitate their
plague-germs on the population of Europe.

5. Mr. Wright's greatest objection to the project is that it
would create a ¢‘ dead sea,” similar to that of Palestine, only
on a far larger scale. There would be an artificial inlet, but
no outlet. The waters would be hopelessly stagnant, receiv-
ing no fresh water streams from the African watershed, and
out of the way of the oceanic currents. The Tunisian canal
would let in the salt water from the Mediterranean, which
would become more and more briny by canstant evaporation,
increased further by the extensive natural deposits of salt
already known to exist in portions of the desert. The in-
evitable result would be the creation of a lifeless, terribie
waste of dead waters, environed by dreary salt hills and dis-
mal marshes like those that now surround the site of ancient
Sodom.

T'o these valid objections must be added certain considera-
tions as to the mechanical action of an immense body of
water rushing in from the Mediterranean Sea to deluge the
far lower regions of the Sahara. De Lesseps reports the
highest parts of the great desert as being about 1,800 feet
above the sea level, and other spots as being more than 1,000
feet below it. He also finds sand, sand everywhere, without
any rocky ridges to hold in check the mighty rush of water
from the higher to the far lower level whenever it sbhall be-
gin. No system of locks can be constructed sufficiently
strong to regulate such a formidable deluge, especially as
their sandy foundations would be liable at avy moment to be
swept away. The inevitable result would be the filling, not
only of one or two ‘‘schotts,” or dry basins, as now pro-
posed, but the breaking down of all barriers and the filling
of all the series of basins, till they had risen to the level of
the Mediterranean reservoir.

The vastness of this region can be seen from the measure-
ments of Von Steinwehr, who makes its geographical area
8,000 miles long and 800 miles wide, nearly equal to the di-
mensions of the United States. It is said that not half this
desert region would be flooded—but who knows? It has
been imperfectly explored, and should be thoroughly eur-
veyed before tampering further with such gigantic possibili-
ties of mischief! Nature bas reclaimed for man, from the
waste of waters, a region that only needs & few thousand
artesian wells, not costing near as much as the proposed
Tunisian capal, to make an equal number of green oases,
that shall prepare the way for still wider and more profitable
irrigation, to be continued till modern skill and industry
shall work out a fulfillment of the prophecy that ‘‘ the wil-

derness shall blossom as the rose.” This beneficent scheme
may not be applauded by the French Academy, but it has
the prosaic werit of being safe; it would require no greater
expenditure of funds than its practical results would war-
rant; nor would it encounter more serious hiuderances than
the ancient Egyptians overcame in making the sandy valley
of the Nile the garden of the world.

Dl
——

APPRENTICES TO MECHANICAL TRADES.

The opinion appears to be spreading that fewer opportuui-
ties are given boys to lcarn mechanical trades then formerly,
and that the number of boys who desire to learn to be skill-
ful mechanics is constantly lessening. Iu a hearing beforea
legislative committee in a New England State, a few weeks
ago, it was testitied that while formerly it was the desire of
boys to enter on a mechanical apprenticeship, the con-
trary was now the fact, one witness saying that the boys all
aimed to get positions in insurance oftices, and another ex-
pressing the belief that the future supply of mechanics’ ap-
prentices must come from the State reformatory institutions.
Another gentleman of acute observation said that *‘the
growing tendency of the times is not to have boys learn a
trade. The old system of apprenticeship is no longer in
vogue. The trades seem to be despised.”

Other statements have been published to the effect that
our skillful mechanical work is fast passing into tbe hands
of foreign-taught mechanics, and that Americans are becom-
ing scarce in mechanical establishments. It is asserted, also,
that labor unions, introduced and sustained by foreigners,
discourage the reception and education of apprentices in the
shops, and that they bave so great an influence as to materi-
ally change the constituents of shop labor. A

It is possible that all these statements are drawn from a
coudition of things that is limited if not isolated, or they
may be ussertions made on geveral grounds, without particu-
lar circumstances to give them authenticity. It is certain
that if these conditions do exist at any one point, they are
not general and common. If the intelligent observer will
visit a number of our first-class mechanical establishments,
he will ascertain that a fair proportion of the employed are
apprentices and learners—as large a proportion as can be
employed to advantage. A single example may be cited—
only one of many.

One of the officers of a large mechamcal establishment,
whose products are sent all over the civilized world and
whose name insuves excellence, if not superiority, of produc-
tion, stated recently that the company employed as large a
vumber of apprentices as the nature of their work would
permit, from economical reasons, among others—they were
generally a source of profit. The system is to take the ap-
prentice on probativn under certain conditions. If, afier
sufficient trial, it was found that the apprentice had no me-
chanical bent or lacked in the natural qualities to become a
good workman, he was allowed to go. If, however, he and
bis work agreed, the permanent arrangement was made.
The terms are 70 cents per day for the first year, 80 cents
second year, 90 cents third year, and $1.20 the fourth year.
As a bond for faithful performance of contract, the appren-
tice deposits $100, to be held until the termination of his ap-
prenticeship, and to be forfeited if he refuses to serve his
full time. Usually this deposit takes the iorm of a retention
of $6.50 per month from the first year’s wages. Apprentices
received after the completion of twenty-one years begin on
the second year and serve only three years, subject, however,
to the same bond.

It may sound strange to hear of au applicant for appren-
ticeship of the age of twenty-one years, but applications
have been made at this establishment by men above thirty
years old. To show that the desire to Jearn a trade is not
extinct among our boys, it may be stated that the applica
tion book of this establishment contains the names of not
less than one hundred and fifty patient waiters, and these
were culled out of probably as many as five hundred appli-
cants. The apprentices received here have the opportunity
to learn either the moulding (fuundry) business, pattern mak-
ing, or any department of the machinist work, their tendency
to any division of the machinist trade showing itself as they
progress.

It requires no assurance of the fact to convince one of the
profit of apprentice work to the company under these cir-
cumstances, and po logic to prove that refusal of opportuni-
ties to learn a trade would be poor policy. And the fact
that the numbers offering as apprentices are ten times
greater than the opportunities shows that it is not generally
true that ** trades seem to be despised.”

Perhaps the applications of those of the somewhat mature
youth of twenty-one and upward, and of thirty years, comes
from an experience of the disadvantage of no trade.

The high reputation of the establishment which bas been
quoted as an illustration may account for the large number
of its applications, but the proprietors of small shops have
said, lately, in reply to questioning on the subject of appren-
tices, that they are never at a loss to find candidates for ap-
prenticeships, and are able to make a selection from a num-
ber at all times.

The statement that foreign taught mechanics are gradu-
ally supplanting American bred mechanics is probably correct
only in cases where the nature of the work is foreign and
unfamiliar, or is true only in localities where the working
population is largely of foreign birth. It is within the mem-
ory of many that the production of calico prints in this coun-
try was almost exclusively in the hands of foreign taught
labor; and more recently that of carpets. But the carcful,




unprejudiced, and disinterested observer will find no facts
to warrant the fear that the race of American mechanics isin
danger of becoming extinct, either because there are no more
boy mechanics, or that they are refused opportunities.

THE BOCIETY OF AMERICAN TAXIDERMISTS.

The exhibition of the Society of American Taxidermists,
which was held in this city during the weck ending May 5,
was less notable for its general excellence than for the effects
which it is likely to bave on the taxidermy of the future.

An example of what can be done in the right direction
was shown by Professor Ward, of Rochester, who had a
group of duckbills (Ornithorynchus paradoxus). This is
one of the least known of the mammalia, and yet it was im-
possible for a child eveun to look at the group without gain-
ing a very good general idea of the creature’s habits. The
house was shown; the peculiar manner of curling up the
body in sleep was giveu; the act of grubbing uuder water
for worms was portrayed; and indeed, by taking a half dozen
or more of the creatures, their principal characteristics were
made clear. And incidentally a glimpse was given of the
character of Australian plant life.

The most perfect work in the exhibition was beyond
doubt the elephant Mungo, belonging to the Smithsonian
Institution. This was mounted by Mr. Hornaday, and as a
specimen of the taxidermist’s art is superior to anyching yet
done, in this country at least. The elephant, which is of the
Africanspecies, stands about five feet high, and it does not
seem as if the original flesh and blood Mungo could have
been more lifelike.

Mr. Hornaday, who has shown himself an artist as well
as taxidermist, insured a correct beginning by modeling the
limbs and other principal bones in wood from the skeleton.
The wooden frame was wound with tow, and the whole cov-
ered with chopped tow and potter’s clay to a depth of one
and a half to two inches. With this plastic substance he
was enabled to simulate the numerous humps and hollows so
plentifully bestowed on the elephant’sbody; and, moreover,
the same substance in hardening made a practically inde-
structible body.

There was a good exhibit of plaster models by Mr. Kemys,
the best of which was a puma in the act of moving stealthily
along. The head might have been better done, but the pose
of the body was well caught. A raccoon, too, was particu-
larly well executed.

Birds there were in plenty, and among them the long suf-
fering owl posed in all the natural and unnatural attitudes
which the fancy of man could suggest. The most artistic
of the bird pieces was a wounded heron, by Mr. Webster, of
Rochester. The bird, in its death agony, is endeavoring to
pluck out the arrow which has pierced it. Another very
good specimen was a fight between two hawks, in which by
a simple but ingenious device oce of the birds is made to
hover io the air without. any immediately apparent support.
This group, by the way, is nota recent work. A frightened
owl with ruffiled feathers, by Mr. Wallace, was among the
best of the birds.

There were several good dogs, but the best was a really
wouderful work by Mr. Hornaday—a hairless Mexican ter-
rier. This dog, which was'equal in merit to the elephant,
was passed over by the judges in consequence of an impres-
sion that it was a plaster cast, Certainly a tribute to the ex-
cellence of the work.

There were a number of very fine plaster casts, notably the
head of a domestic calf and a dolphin’s head, by Joseph
Palmer, and the head of a leather-back turtle, by William
Palmer,

Taken as a whole, the exhibition was far superior to any
hitherto held, and the evident endeavor shown in the work
te rise out of the rut in which taxidermy has been running
was cheering to those who hope for something wmore than
stuffing from the art.

—_— et tr—
AN UNWELCOME TRUTH.

Under the above title the Journal of Science for April,
1888, contuins a brief account of some of the results of M.
Deberain’s investigations in France into the impoverishment
of soils under cultivation.

The facts elicited by these examinations prove that *‘the
amount of plant food removed from arable land by the crops
is neitber the whole, nor in many cases the greater part of
the yearly loss,” at least as far as combined nitrogen is coa-
cerned. In other words, that the amount of inorganic mate-
rial assimilated by the plant from tbe soil does not represent
the actual loss of the same s80il under one year’s cultivation.
To a small degree this discrepancy had been assumed before,
and uaccounted for by the solubility of some parts of the
manures and the volatilization into the air of other portions.

M. Deherain’s experiments were made upon land divided
into plats, some of which were enriched with farmyard
manure, others with sulphate of ammonia or soda saltpeter,
and others were left unmanured, and all were planted with
maize and potatoes for seven years in succession. The re-
sults proved a loss of nitrogen much greater in all cases than
could be accounted for by the amounts appropriated by the
crops; that the loss of the plats eporiched with the soluble
salts was the greatest, and that of the plals dressed with farm-
yard manure least; that the more plentiful the manuring the
greater the loss, and that these losses of nitrogen ceased
when the land was no longer subject to yearly cultivation,
but was counverted into an artificial meadow.

The inferences gre unmistakable. Solubility of manures
increases their loss, drainage, and underground soakage,

removing them in proportions directly relative to their
amount; also cultivation, involving the opening of the
ground and consequent exposure of the oxidizable portions
of the manure to access of air, increases the nitrates, which
being soluble are carried with every shower. The use of
manures with the least proportion of soluble salts, but which
may yield this necessary pabulum of the plants by slow
change, and alternations of crops, by which overworked
fields, that have been too long exposed to the depauperating
influences of oxidation and drainage, may recover their
original fertility, seem methods that may partially help to
avert the threatened disaster of constantly deteriorating
lands.

Futare of Machinery.

The following hints from the Mechanical World (London)
are intended, of course, for the British manufacturer, but
they are none the less worthy the attention of our own engi-
neers und machine builders, Notwithstanding the great
perfection attained by our manufacturers of wood and metal-
working machinery, in which sphere no country excels our
own, there is still room for advancement, aud this very suc-
cess should serve as an incentive to further improvement and
atill greater energy in introducing our machinery abroad.

If there is one fact more patent than another, it is that
there is a wide field and an important future for machinery.
‘We find that almost every engineering works throughout the
country 1s fairly busy, that machine shops are springing up
in all directions on the Continent, in the United States, and
in our colonies, clearly showing that in the opinion of capi-
talists the machinery business is one which cao be extended
and will yield profits. Machinery and mechanical engineers
are coming more to the front every day, and our leading
representatives of the latter class now rank with the best of
civil engineers. Time was when there was a jealousy be-
tween the two bodies, the “civils” calling the machinery
men ‘‘ the iron fellows,” and the ‘‘ mechanicals ” alluding to
the civils as ‘‘ the bricks and mortar men.” It is, however,
a significant fact that nearly one-half of the members in the
Institution of Civil Engineers are now mechanical en-
gloeers.

It is a complaint frequently made that our English repre-
sentatives of manufacturers do not penetrate sufficiently into
the interior of foreign couatriesto find out their exact wants.
The miserable and insufficient manoner in which foreign
languages are taught in this country no doubt contributes
largely to this serious omission. Let our manufacturers and
mechanical engineers be a little more enterprising; send out
their promising young men to inspect and report upon mat-
ters relating to their special trades. There is a kind of con-
servatism in old establishments which operates in keeping
the young men down to routine duties until they become
gray-haired, and uatil the love of travel islargely gone. We
reported, only a few weeks ago, the visit of Mr. Abbott, the
engineer of the Toronto Bridge Works, to this country and
to the Continent for acquiring information as to English and
Coutinental practice. 'We wonder whether such a step can
be paralleled by any bridge-making firm in this country.
Colonel Roden, of Lord Granville’s ironworks in Stafford-
shire, sent out some years ago to Belgium and France one of
his Jeading practical men to notice any improvements he
met with, and from conversations we have had with the gen-
tleman sent out, the company whom he represented were well
paid for their enlightened policy. Although we boast of
being the ‘“ manufactory of the world,” we must not ‘‘ rest
upon our oars” and shut our eyes to what is going on in
other countries. If an experiment is being made, we must
watch it; if it succeeds, take advantage of it; andif it fails,
be warned by it. We must stir up the spirit of enterprise.
Where we make things by one and two we must make them
by hundreds and thousands, adopt special machinery, and
discover special markets. Our meuns of locomotion and
transport enable us to reach foreign countries even more ex-
peditiously than it brings the foreigners here. Itisaknown
fact that yoog engineers from France, Germany, and Russia
are sent to this country to collect information. 8ir John
Brown’s and Cammell’s, of Sheffield, may be instanced as
establishments which numbers of these inquirers visit from
time to time. These works and a large number of others
not less important have become show-places for foreign me-
chanical engineers, and from which they have derived much
iuformation, to our disadvantage, and it behooves us to ealtf-
vate a similar spirit of enterprise and observation. If wedo
this, the successful future to be looked for in connection with
the machinery trade of this country will be still more certain.

Some of our manufacturers are very slow to adopt im-
provements, and are inclined to allow new inventions to lie
dormant, leaving it to some more euterprising firm to make
experiments with it. In the States, and even on the Couti-
nent, there is no such lack of energy. A new thing is readily
tried; in fact, we believe it is usually liked all the better if
it is new. Our engineers and machinists, and, indeed, every
manufacturing class, adds the World, should therefore be on
the alert, and look to their laurels. Too much apathy exists
at present. Let us have energy, enterprise, and vigorous
action instead,

———— et —

AR excellent authority in medicine recommends a little
common sugar as a remedy for a dry, backing cough, and
gives scientific reasons for it. If troubled at night or on
first waking in the morning, have a little cup on a stand
close by the bed, and take half a teaspoonful; this will be
of benefit when cough sirups fail.

A Thunderstorm in New York.

On the moérning of May 10, between 3 and 4 o’clock, a
thunderstorm of remarkable violence passed over the city
of New York and vicinity, doing emormous damage. A
large building in 25th Street, occupied as a sash and blind
factory, was struck by the lightning and destroyed by fire.
A fine dwelling house just nocth of the city limits and on
the west side of the Hudsou River was struck and burned
to the ground. A large schoolhouse on Staten Islund was
also struck, and badly damaged. A barn and contents,
also a shop at Babylon, L. I., were also struck and destroyed.

At the works of the National Docks and Storage Com-
pany, on New York Bay just southwest of the city, fearful
havoc was made. Here there were 27 large tanks for the
storage of oil, built of brick but cased with iron outside, and
covered with beavy iron tops. The lightning played around
the tanks for some time, as if specially attracted to the vi-
cinity; at length, with a deafening roar, a tremendous bolt
fell upon tank number 11; it was instantly followed by an
earthquake-like explosion, and a sheet of flame shot up into
the air a thousand feet high. The tank burst into thou-
sands of pieces, the burning oil was scattered in all direc-
tions, and almost instantly the remaining tanks, warehouses,
buildings, docks, vessels, railway cars, and everytbing per-
taining to the establishment, which was of great extent, em-
bracing several acres, were involved in common ruin. 8ix
persons are known to have lost their lives. The cash value of
the property destroyed is estimated at half a milliondollars,

Ordinary buildings may unquestionably be protected from
lightning by the use of rods that are thoroughly grounded
in the earth; but when it comes to the protection of an iron
oil tank, we have a very different condition of things, The
space within the tank, above the level of the oil, is filled
with light inflammable gas, that goes off like powder, when-
ever the smallest spark of electricity appears; then again
the air outside and pear the tank is more or less charged
with the gas. If, therefore, the outside of the tank should
be struck by lightning, or if, as is doubtless often the case,
there should be a stroke of lightning at some distance from
the tank by which the electricity runs along on the under-
ground piping to the tank, or if a spark is produced by in-
duction between pipe and oi! in the tank, then an explosion
may take place. These points have been heretofore fully
discussed in back numbers of the SCIENTIFIC AMERICAN,
and various useful suggestions presented.

>@n
-
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The Drag Rope for the Brooklyn Bridge.

The great driving rope which is to pull the cars across the
Brooklyn Bridge has arrived at the wharf adjoining the
Fulton Ferry from the J. A. Roebling Company’s Wire
Works, Trenton, N. J.. It is 134 inches in diameter, 11,700
feet long, and weighs 19 tons. It isaccompanied by a dupli-
cate rope of the same weight and strength, which is to be
held in reserve for use when the first rope wears out, Col.
William H. Paine, in speaking of it to a reporter of the
Kagle, said: ** In all my experience, 1 have never seen a rope
to equal it in manufacture; for the wire seems to be perfect, '
and the test which it has been subjected to gives ample as-
surance of its strength. Before it left the works every wire
held at least 1,000 pounds, and was stretched from four to
six per cent more. The tarring observable on the surface is
for the purpose of protecting it from the atmosphere, and
also to give the interior a kind of lubrication when it comes
to be used.”

- ——.t———
An Electric Underground Raflway in London.

The underground electric railway, whose construction has
been authorized by act of Parliament, will commence near
the north end of Northumberland Avenue, opposite the
Grand H_ote!; and pass uoder that avenue and the Victoria
Embankment (o a tunnel under the Thames, thence by Col-
lege Btreet and Vine Street to Waterloo Station, where it
will form a connection with the platforms of the London and
Southwestern Railway. A separate approach to the Water-
loo terminus of the line will, however, be built at York Road.
The line will be double, and worked by a stationary engine
at Waterloo. The cars will run singly, and start as soon
as filled, like omnibus cars. The journey will occupy about
81 minutes. A contract for the supply of the electrical
plant has been entered into with Messrs. Siemens Brothers,
and a tender for the construction of the permanent way in
eighteen mounths’ time has also been accepted. Part of the
work—about 60 feet of arching under the Embankment—
has already been built.

Consumption of Gas in Berlin.

In the year 1881-82 the four gas works of that city pro-
duced 38,360,000,000 cubic feet of gas, of which 14} per cent
was consumed in public illumination. The loes amounted
to 8'2 per cent. Schlesian coal is almost exclusively em-
ployed and yields on an average ten thousand cubic feet of
gas per ton. Over eleven thousand tons of coal tar were
made, which sold for $99,148; also 24,300 tons of ammonia
water, which sold for $81,946. —Schilling’s Journal.

—O

‘THE amount of light given out by a gas flame depends
upon the temperature to which the particles of solid
carbon in the flame are raised, and Dr. Tyndall has shown
that of the radiant energy set up in such a flame, only
the one twenty-fifth part is luminous; the hot products of
combustion carry off at least four times as much energy
as is radiated, so that not more than one hundredth part
of the heat evolved in combustion is converted into light,
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BEINS'S APPARATUS FOR THE MANUFAOTURE OF
CARBONATED WATERS.

Among the patural mineral waters, there are some that con-
tain carbonic acid, and when these are exposed to the air the
gas disengayes itself, in part, in the form of litlle bubbles.
Since very ancient times, these fluids, called acidulated
waters, have been employed either because of their agree-
able and refreshing taste, or on account of their medicinal
properties. To this category belong the following waters:
Seltzer, Fachingen, Appolinaris, Soulzmatt, Condillac, Kis-
singen, etc. Thecarriage and preservation of these waters
are attended with great inconveniences; for, being
often put up in badly corked bottles, they soon lose
their gas and becomeinsipid. It is for this reason
that endeavors have been made for a long time past
to imitate mineral waters in general and acidulated
waters in particular. From the beginning of the
sixteenth up to the end of the eighteenth century,
attempts to attain such an end have been made by
Van Helmont, Bergmann, Lane, Priestley, Lavoi-
sier, Watt, and other illustrious scientists. But it
was not till the beginning of the present century
that chemistry and mechanics were sufficiently ad-
vanced to permit of a sufficiently exact analysis of
natural mineral waters, and to construct apparatus
for manufacturing them artificially.

The first apparatus of this kind was constructed
about the year1790, at Geneva, by Gosse, a pharma-
cist of French origin. The force pump had then been
known for a long time, and had been utilized by
Lavoisier; the gasometer had been invented by Watt;
Bergmann had invented apparatus for washing gas
by water; while the Duke de Choiseul had invented an
arrangement for charging liquids with gas. By
combining these different apparatus in a proper way,
Gosse constructed quiteé a simple apparatus, which
was set up in Paris in 1809.

Among the inventors who should be cited in the
first rank for the progress made in the manufacture
of carbonated waters is Frederick Adolphus Struve,
who, after an assiduous labor of a dozen years, suc-
ceeded so well that artificial mineral water factories,
as well as drinking stalls, were established in the
principal cities of Germany, such as Dresden (1820),
Leipzig (1822), Berlin (1823), etc. When the Asiatic cholera
ravaged Paris in 1831 and 1832, the use of carbonated waters
was generally prescribed by physicians, and the consump-
tion rose to half a million bottles per year. From that
epoch up to 1840, the annual consumption was two million
bottles. In 1851, the consumption was estimated at five
million bottles. In 1861, the Department of the Seine, con-
taining a hundred factories, used 20,000,000, and the pro-
vinces 85,000,000 siphons. To-day, the consumption of
carbonated beverages in the whole of Frauce is estimated at
100,000,000 bottles and siphons, representing a cost to the
consumer of 80,000,000 francs.

With the extension of the trade the apparatus for the
manufacture of the waters have been improved, and now
there is scarcely a town of any importance in the civilized
world in which there is not a manufactory of these beve-
rages. Other beverages, too, are charged in the same way
with carbonic acid, and there
are thus obtained carbonated
lemnonade, ginger beer, etc.

The apparatus employed at
present for the wholesale
manufacture of carhonated
waters differ very much from
one another, but may all be
reduced to two systems: the
continuous system, by me-
chanical compression, and the
intermittent system, by chem-
ical compression. Besides
these, we may cite another
method, which was invented
a few years ago by Messrs. Ib
& Beiuns, of Groningen (Neth-
erlands), and which, under
the name of the ‘‘Beins sys-
tem,” has since been con-
siderably improved by its in.
ventors,

This system differs in two
capital points from all others.
First, the carbonic acid is
disengaged by the heating of
carbonate of sodsa or vichy
salt, which, from the mode in
which it is prepared, is al-
ways very pure. Second, the
water or other beverages that
are to be impregnated with
carbonic acid are saturated

vapor, which make their exit and traverse a Liebig refrige-
rator (represented at the lower part of the furnace).

The gas afterward passes into a solid, cylindrical vessel,
which is shown between the two large cylinders to the
right. The water derived from the decomposition of the
bicarbonate collects in this, and is drawn off through a cock
beneath. The carbonic acid is afterward led into one of the
two large cylinders to the right or left, B and D, which may
be put in communication by means of a pipe provided with
a cock. These cylinders, which are of solid copper, are
provided with pressure gauges, and are capable of with-

Fig. 2—FILLING A BOTTLE BY THE BEINS METHOD.

standing a pressure of 80 atmospheres. When the appara-
tus is in operation, the gas therein is submitted to a pressure
of about 16 atmospheres. In these two cylinders, as in the
one in the center, C, there is placed recently calcined fine
charcoal, which serves for removing from the carbonic acid
all traces of any empyreumatic substances that have been
produced by the decomposition of minute quantities of or-
ganic matters, such as filaments of wood, for example, that
have been mixed by accident with the bicarbonate, The car-
bonic acid at high pressure is led from the two external cy-
linders, B aud D, into the middle cylinder, C, by a pipe
whose cock may be seen to the front of the figure. Into
this cylinder it is made to pass under the pressure with
which it is desired to charge the beverage, and which is
generally 6 atmospheres.

The liquids which it is desired to charge with gas are first
poured into ball flasks, one of which is represented inverted

Fig. 1,—BEINS'S APPARATUS FOR MANUFACTURING CARBONATED WATERS,

into the neck in order to give passage to the liquid. The
carbonated water put up in these flasks must be used as soon
as the latter are opened, and it is for this reason that they
are made to contain only 800 cubic centimeters.

These ball flasks are fixed by screws to a hollow axis, E
(Fig. 1), which is afterward revolved for about ten minutes
in order to cause the absorption of the carbonic acid by the
water.

The apparatus which we have just described are excellent
ones for the production of guseous beverages in a small way,
but not for a wholesale production of them. As the con-

sumption of artificial mineral waters is ever on the
increase, Messrs. Beins have devoted themselves to
the construction of some new machines, whose pro-
duction shall attain a maximum with & minimum
expenditure of labor.

As for the cost of manufacturing, it might be
supposed that the preparation of carbonic acid by
heating bicarbonate of soda was more costly than by
the treatment of chalk by sulphuric acid; but the
contrary is the case. In the Beins system, there is
obtained, as a secondary product, anbydrous car-
bonate of soda, which is almost absolutely pure, and
which in commerce is calléd calcined soda. This salt
has a great value, and is sold to bleaching works.
Manufacturers of carbonate willingly buy it back,
in order to saturate it anew with carbonic acid. 8o
the soda may be considered as serving as a material
for the carriage of carbonic acid in the solid state.
In former systems the secondary products are
troublesome and useless. The cost price of a hecto-
liter of carbonic acid prepared from the bicarbonate
reaches 20 centimes only; and the apparatus, with
its furnace, retorts, etc., costs 1,600 francs.—La
Nature.

How Celluloid Billiard Balls are Manu-

factured.

The manufacture of billiard balls from celluloid
and bousilate is a peculiar industry, and conflned to
the city of Albany, N. Y., the only factory in the
world, according to the Argus, being located at our
State capital. A large proportion of the balls now
made are of celluloid, but only for the reason that
the machinery is not as well adapted to the manufacture of
bonsilate balls. The time will come, bowever, when all
balls will be made of the latter material. The celluloid,
which is received in large white sheets, is first cut intosmall
square pieces about five-eighths of an inch in size. These
are placed into moulds, previously heated by steam to the
proper temperature.

They are then placed in the hydraulic presses, and with a
pressure of from 1,500 to 2,000 pounds to the square inch
are roughly moulded, heat at the same time being applied.
The various positions of the blocks in the mould give the ball
the peculiar mottled appearance when finished. Experi-
ments have been made by grinding the celluloid to a pow-
der, and using it in that form, but nothing has succeeded so
well as the present method. Afler being taken from the
moulds, the balls are turned absolutely sphberical by an ex-
ceedingly ingenious device The processes in the manu-
facture of bonsilate balls are
quite different in many re-
spects.

The material is placed in
the moulds in powder, and the
balls, after being roughly
pressed up, cousiderably
larger than the required size,
are covered with rubber and
tin foil, to prevent the material
from being injured by water,
and are then placed under
water pressure. By meansof
this, whicb is the only ma-
chine of the kind in existence,
the balls are placed under a
pressure of from 38,000 to
4,000 pounds to the square
inch. The water touching the
ball at every point, and the
pressure being equally trans-
mitted, the result is a per-
fectly pressed sphere, of just
the same specific gravity in
one spot as in another. With-
out this apparatus, the suc-
cessful manufacture of billi.
ard balls from bonsilate would
bave been impossible. A sim-
ple but ingenious contrivance
is also employed to ascertain
when the balls are perfectly
poised or balanced. They are
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Enameing Photo Prints Without Oollodiom or
Gelatine.
BY R. OFFTORD. .

At a recent meeting of the London and Provincial Pboto-
graphic Association some prints enameled in a novel manner
having been passed round for inspection, and a discussion
having arisen thereon, perhaps it would be better to define
clearly the process by which those rough specimens were
produced. .

The method of my procedure is as follows:

Prepare a piece of perfectly smooth flat glass free from
scratches, a little larger than prints to be glazed. Tho-
roughly polish with any well known preparation (such as me-
thylated spirit, nitric acid, and tripoli). Be careful not to
leave the least smeariness from the last cloth, which
should be perfectly dry. Make a rubber of flannel
by wrapping up balf an ounce of French chalk (talc)
in powder in two folds of new flannel, and tying
around with string, like a8 rough printer’s dabber.

Keep this always in a box free from dirt and chemi-
cals. B8trike the polished glass lightly with this all
over, until the chalk is seen covering the surface,
then rub it all over firmly with the dabber, until
the chalk has apparently all gone but at the edges.
Take trimmed prints straight from the last washing
bath, or if they have been allowed to dry, soak them
in clean water for an hour or two. Having im-
mersed the polished and talcked plate in a dish of
water, face up, quickly transfer prints to the dish,
and press them lightly, face downward, upou the
glass. Take care not to rub the surface of the
glass, or allow prints to slide about much over it.

Quickly remove to a squeegee board, such as is used in
carbon printing, with a piece of rubber cloth nailed to one
end. Lightly squeegee prints under cloth several times,
from center to each end. Raise cloth, carefully wipe the
back of glass, and examine for air bubbles. If there are
none, blot off superfluous water from face, and allow to dry
slowly. If there are air bubbles, replace glass in dish of
water, allow prints to float off, gently replace, and repeat
the process. They sare better if not dried too quickly. In
an ordinary room, not warmed, they will dry in from one
hour to two, and will then drop off. The question of bow
to mount prints thus treated, and yet retain the delicate
gloss which gives even greater transparency to the shadows
than the ordinary enameling, is not easy to answer.

It has been suggested to employ Mr. Cowan’s
method of starching, either before putting on the

" glass, or as soon as the superfluous water has been
removed. In the first case, the print cannot be
soaked enough to make it adbere closely to glass
without air bells, or the squeegeeing removes the
starch. In either case, the print is not certain to
leave the glass when dry, unless the glass is treated
with alcoholic solution of soap, and this at the ex-
pense of the delicate gloss. Afterward, when placed
on a wet card, considerable pressure is required in a
rolling press to make surfaces adhere; this again de-
stroys the gloss. The most successful plan hitherto
adopted, is to coat back of print with India-rubber
solution, and the face of mount with the same. The

. solution must be free from dust and dirt, and must
be evenly laid on. When dry, the print and mount
can be carefully pressed together, and subjected to
very light rolling in a press. The best result is produced
by a polished steel plate and single roller above, with print
laid down on plate, and a piece of stout card intervening
between roller and back of mount. Pressure only just
enough to bring surfaces fairly together should be used.

The Hektograph Anticipated.

The gelatine pad now so extensively used for repro-
ducing copies of letters, and for which a United States
patent was granted, now appears to be only a revival of the
old Freoch method of transferring letters and designs to the
surfaces of crockery in the ornamentation of the same. The
@lassware Reporter says:

““ An old French method of printing and transferring was

REVOLVING SCALE CABRS.

The revolving scales car shown in the accompanying fig-
ures was devised by Mr. H. Garin, for the purpose of sim-
plifying the handling and weighing of articles in shops,
factories, stores, etc. It permits, in fact, of the carriage of
articles whose weight has just been registered, without its
being necessary to load and unload them anew.

On examining the figures, it will be seen that the appara-
tus as a whole conbsists of: (1) a car mounted upon four
flanged wheels ; and (2) a platform revolving upon the
frame of the car through the intermedium of six rollers, and
carrying a scales provided with three sliding weights. As
the height of the platform above the rails is only 0'8 m., the

have their extremities bent, so that the knife edges shall all
be on the same horizontal line.

The beam of the scales is pivoted upon a support, s,
formed of an angle iron and two vertical plates that are pro-
vided with bearings in contact with a double knife edge set
into the beam, Its free extremity carries an index, which
oscillates in front of another index, fixed to the frame, E,
when a catch-tappet no longer sustains the beam. The sus-
pension of the extremity, e, of the point of application of
the load is effected by means of two links coupled together
and provided with knife edge bearings.

The two perspective views show very clearly the arrange-
ment of the principal parts of the mechanism that serves for

unloading and loading may be performed with facility, and,

Fig. 4—GARIN'S REVOLVING SCALE CAR.

besides, owing to the revolving arrangement, articles of
large dimensions may be carried io such a direction as to
prevent them from interfering with surrounding objects.

The car, properly 80 called, presents no peculiar details
of construction, it being formed of I-irons connected in
pairs and carrying journal boxes for the axles to revolve in.

The crosspieces are provided in the center with a trace
book, and to one of them is attached a sliding bolt, which,
on being slipped into a corresponding socket in the movable
platform, holds the latter fast in any position that may be
desired.

In the center the car also carries, through the intermedi-
um of irons bolted to its frame, a cast iron bush which re-
ceives the pivot around which the turn table moves (Figs.

¥ig. 3—~REVOLVING SCALE CAR,

1 and 2). The rollers, which revolve over an iron circle
affixed to the car frame, are held by supports, R, affixed to
the 1-irons, C. As the position of these rollers does not cor-
respond to an exact division of the circle, the axles, @, have
an irregular direction and are bent vertically, so that they
may be bolted by their extremities to a disk that istraversed
by the pivot, o.

Finally, above the frame, C, is the turn table, P, these
two parts being connected by the mechanisra of the scales.

The loading platform or turn table, P, is connected by four
angle irons, 8, with four levers, L, joined together in pairs
by means of the crosspieces, B.

These two systems, one to the right and the other to the
left, are then united in one common support, H. The levers

Fig. 1—HALF LONGITUDINAL SECTION, AND HALF SECTION PASSING THROUGH THE
POINT OF APPLICATION OF THE LOAD.

weighing. The principal sliding weight consists of two
hollow copper cylinders, connected with each other,
and sliding on the edge of the beam, I. The divi-
sion to which this weight corresponds is graduated
from 200 to 200 kilogrammes, and is marked by
grooved lines. The second weight indicates kilo-
grammes, and slides in a longitudinal slit in the
beam. The third weight, which indicates hecto-
grammes, is placed upon a small bar whose support
is screwed to the beam. Lastly, the shorter arm of
the beam is prolonged by a rod on which is mounted
& counterpoise that balances the mechanism and per-
mits of regulating the scales accurately. The scales
. thus constructed are capable of weighing with accu-
racy beavy loads without the use of any movable
weights.—Retue Industriclle.
AP+ —— e
Lightning Condactors,

Something recently stirred up the good people in
Edinburgh to inquire into the condition of the lightning con-
ductor supposed to keep guard over the spire of the General
Assembly Hall in that city. Accordingly a *‘ steeplejack ”
was called in and sent to the top of the said spire, some 240
feet above terra firma, with instructions to attach a copper
wire to the upper end, and thus enable the conductor
to be tested. The latter appears to have been put up some
28 or 29 years ago, and to have consisted of a 34 inch cop-
per rod, connected by screwed joints. Upon testing the
conductor by sending a current through it via the copper
wire, its resistance was found to be as much as 800 obms, at
least, so our contemporary, the Scotsman, states. This was,
of course, sufficient to condemn the rod at once, and ac-
cordingly arrangements were at once made to fix & new cop-

per wire rope conductor, 5¢ of an inch in diameter,
which, after reaching the ground, was carefully sol-
dered to a water main. When this was completed,
the resistance of the metallic circuit, consisting of
the test wire and the new lightning conductor, was
discovered to be somewhat less than # of an ohm;
and when the earth counection was included in the
circuit, the resistance did not exceed one ohm. It
may, therefore, be assumed that the spire is now,
for the first time, thoroughly protected against light-
ning, while the condition of the new conductor can
be learned at any time without undertaking the
serious task of ascending to the top of the spire.

Thbe work has been eatisfactorily executed by

Messrs. Ritchie & Son, Leith Street, Edinburgh,

under the direction of Mr. Robertson, of Her Ma-

jesty’s Office of Works. We have frequently

alluded to the urgent necessity for periodical tests
being made of the conductivity of lightning rods. There
are many conductors in no better condition than tbat men-
tioned above, and which, instead of being a safeguard,
are positively dangerous.— The Electrician.

A Citizens® Fire Brigade.

At Wakefleld, Mass.,, a fire brigade has been formed
among the citizens for the mutual protection of property,
the inspiring principle of the association being that five
minutes’ work at the commencement of a fire is better than
an hour’s work after the conflagration is in progress. Each
member of the brigade is provided witha small hand pump,
and proceeds to the fire on the first sounding of the alarm.
Great rivalry exists among the members of the company to

Fig. 2—HALF TRANSVERSE SECTION.



Nitro-glyeerine, v

Unfortunately nitro-glycerine enjoys just now an uneun-
viable notoriety. The word is in all mouths, and nitro-
glycerine is discussed in every circle. In another place we
have said something concerning the effects which it can pro-
duce, and the proper method of destroying it. We propose
here to explain what nitro-glycerine is, in such a way that
our non-chemical readers may understand what this thing is
to which appertain such deadly attributes.

Nitro-glycerine is produced by mixing nitric and sulphuric
acids with glycerine at a low temperature. The important
agents are the glycerine and the nitric acid. The sulpburic
acid appears to do little save attract to itself any water which
may be present in the glycerine or the nitricacid. Itis well
known that sulphuric acid bhas a strong affinity for water,
and it is this characteristic which renders it useful iu this
connection.

Nitric acid is prepared by treating nitrate of potash—salt-
peter—or nitrate of soda, with sulphuric acid—oil of vitriol.
The saltpeter is placed in a kind of still, the sulpburic acid
is added; the retortor still is heated cautiously, and the nitric
acid rises in the form of vapor, which is condensed and col-
lected for use. It can be purified and concentrated by redis-
tillation with a quantity of sulphuric acid. Nitric acid is
one of the most corrosive acids known. In chemical nota-
tion its formula is HNO,. That is to say, it is composed of
one atom each of hydrogen and nitrogen and three atoms of
oxygen. It is known as hydric nitrate and as aquafortis.
Its composition was first investigated by Cavendish in 1785,
but it seems to have been known to the old alchemists. It
possesses the property of producing explosive compounds
with great freedom, its energy being due principally to the
nitrogen which it contains; and it is worth notice that, as
has been pointed out by Kempshcad, although apparently
possessing nothing but negative qualities, it in combination
forma part of the most powerful and active substances known,
as, for example, nitric acid and ammonia, the extremes of
acidity and alkalinity. Itisa constituent, too, of strychnine,
morphia, and prussic acid, and is a component of all valu-
able foods, .

With the characteristics of glyccrine all our readers are,
no doubt, familiar. It is found on most toilet tables, and in
every family medicine chest; it is used as a lubricant, and a
mixture of glycerine and water is employed for charging the
dash pots or cataracts of certain arc lamps. It is a slightly
sweet, smoolh, clear, sirupy liquid, almost tasteless, and near-
ly devoid of odor. It will, no doubt, surprise many of our
readers to learn that it is an alcohol. It can be obtained from
all solid animal and vegetable fats, and from most oils. Ttis
freely produced when an oil is treated with an alkali—
saponified—in presence of water. It ismadein stearine can-
dle factories, and can also be obtained from old soap Iye. It
is best produced pure by beating up an oil or fat with about
balf its weight of water into an emulsion. This is then
pumped through a coil of iron piping heated to the tempera-
ture of melting lead, the rate of pumping being such that the
mixture of oil and water will occupy about ten minutes in
traversing the coil. The fluid which comes out from the
worm quickly separates into two portions, glycerine lying at
the bottom. The supernatant oily liquid being drawn off,
the glycerine remains, nearly pure. Its formula is
C’HOO!.

Nitro-glycerine i3 made by adding nitric and sulphuric
acids to glycerine. Uufortunately, no skill whatever is re-
quired to produce the required explosive, only a knowledge
of one or two simple facts; but skill is required to produce
nitro-glycerine pure enough to be comparatively safe. For
obvious reasons we must decline to say how it can be ren-
dered pure; and lest our younger and less cautipus readers
should undertake the manufacture for themselves of a few
drops or other small quantity, for the sake of experiment,
we decline to give the proportions of acid and glycerioe
which must be used; and we may add that it is quite pos-
sible to make a non-explosive mixture apparently nitro-
glycerine, and that, lacking a knowledge of the details of
manipulation, the man who wants to make it will be pretty
certain to fail—on the whole, a very fortunate circum-
stance.

Nitro-glycerine is a brownish, smooth, oily liquid, and a
deadly poison. It formula is C;HsN,O,. Itsexplosive force
is due to the unstable nature of the compound. We have
in most explosives carbon, hydrogen, and oxygen to begin
with; to these have been added—by treatment with nitric
acid— a certain portion of oitric peroxide, NO,, that is, one
atom of nitrogen and two atoms of oxygen; but these two
gases have a very feeble affinity for each other, while, on
the contrary, the carbon and the hydrogen have intense
affinities for oxygen. On the least provocation, therefore, the
oxygen leaves the nitrogen, which, set free, ceases to be a
liquid, and becomes a gas, while intense heat is produced,
which volatilizes and breaks up the other compounds, and
augments enormously the pressure of the escaping gases.
Those who are familiar with the experiments of Pictet, on
the liquefaction of gas, know how intense is the cold and
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glycerine is C,HyN,0,; the carbon remains unaltered; and
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three atoms of hydrogen have disappeared. In their stead
we find three atoms cf nitrogen, and oxygen rises from 3 to
9. Nor does nitro-glycerine fail to satisfy the expectations
that we might form concerning it. It is the most powerful
explosive known. As will be gathered from the following
figures, there are two classes of explosion—the first is known
as detonation, the second as explosion:

Second-class, First-class.

Exploded Det .
Gunpowder....... ..eceee Ceeievsetee eens 1 4+
Guncotton. ...........co00.0 eeereieiienes 3 646
Nitro-glycerine... vo0 ..evvunn ceennnn ... 48 1018

Here we see that, taking gunpowder fired in the ordinary
way as 1, it will detonate with four and one-third times more
force, and detonated nitro-glycerine is 10°13 times more en-
ergetic than fired gunpowder. As to the actual dynamic
power or potential energy possessed by oune pound of each
of five well known explosives, the following table gives the
facts:

Foot tons

per Ib,
Gunpowder..... .. .. ceoe soeecen ee00siscesotete seceanaes 480
Guncotton. . .... 716
Nitro-glycerine ... 1,189
Picrate of potash.... 536

Chioride Of DItTOREN..... . ...cceviens cueerrcesacecenerees 16

Chlorine possesses some of the properties of nitrogen as
regards the production of explosives, which are, however,
80 unstable that they are unknown out of the laboratory, as,
for example, chloric peroxide, Cl10,. It is obtained by act-
ing on fused chlorate of potash with about two-thirds of its
weight of sulpburic acid. It is at ordinary temperatures a
gas, but a slight increase of pressure or a freezing mixture
condenses it into a fearfully explosive red liquid. Chlorous
anhydride is a yet more dangerous compound. Chloride of
nitrogen is produced by passing chlorine through a solution
of ammonia. Not more than a few drops at a time have been
experimented with, for it detonates if blown on or touched
with a feather. It is believed that the celebrated scheme of
Lord Dundonald for destroying Sebastopol from a balloon
during the Crimean War was based on the notion that it
would be possible to produce a couple of gallous of chloride
of nitrogen, send it up in a balloon, aud drop it in the heart
of Sabastopol, when it would explode with the shock and
wreck everything. Apart from the impossibility of doing
anything of the kind, we may say that the chloride of nitro-
gen would have proved very ineffective. It would not do
half as much general mischief as the same weight of gun-
powder, but its local action would bave been very intense.
Thus, a drop of it exploded on a table will suffice to sbatter
the leaf of the table, but the actual work which it would
perform in raising a weight or propelling a shot from a gun
would be insignificant.

All that concerns the exact mode of operation of explosives
is still involved to a certain extent in doubt. It is impossi-
ble to do more than collect the products of combustion and
assume from them that certain chemical changes have taken
place, but there is no satisfactory evidence that we can fol-
low the whole chain of events. It is only known that the
mechanical action of ail explosives depends on the sudden
conversion of an element from a solid or liquid state into
that of a gas with au enormous augmentation of bulk. Itis
worth notice, moreover, that every explosion is accompanied
by two distinct effects, first, the violent repulsion of the air
from a given space, which may be regarded as the primary
effect; the highly heated gas quickly cools, a partial vacuum
is formed, and the air rushes in from all sides to fill it. This
produces tbe secoundary effect, which may be confounded
with the flrst. An admirable exampie of the secondary effect
was supplied at the Whitehall Club, when the explosion took
place at the Government Offices, the plate glass windows be-
ing blown outward into the streel, not inward into the house.
—The Engineer.

- ——r o ———
Hardening and Tempering Steel.

One of a series of lectures to the Liverymen and Appren-
tices of the Company of Cutlers of London was Tately de-
livered by Professor W. Chandler Roberts, F.R.8., “On
Some Theoretical Considerations connected with Hardening
and Tempering Steel.”

The Master of the Company, Mr. J. Thorne, presided,
and the lecturer observed that the phenomena with which
they had to deal, although admittedly as interesting and
remarkable as any io the whole range of metallurgy, are but
little understood.

If the fact that steel can be hardened had not been known,
the whole course of our industrial and even political history
would probably bave been widely different, and the dagger,
which occupies so prominent a place in the armorial bear-
ings of the City of London, would have represented a sur-
vival of implements made, vot of steel, but of copper bard-
ened with tin.

It has long been known that there are extraordinary dif-
ferences between the properties of wrought iron, steel, and
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establish the importance of the part played by carbon, and
Clouet converted pure iron into steel by contact at a high
temperature with the diamond, which was the purest form
of carbon he could command. Prof. Roberts said that this
experiment had been repeated by many other observers with
varying success, as in all the earlier work the furnace gases,
which had not been excluded, might have converted the
iron into steel without the intervention of the diamond. It
remained for a distinguished master of the Cutlers’ Com-
pany, Mr. W. (L. Pepys, to repeat Clouet’s fundamental ex-
periment under conditions which rendered the results un-
equivocal, by employing electricity as a source of heat. This
experiment, which had been communicated to the Royal
Society in 1815, was performed in the way Pepys had indi-
cated.

It was then shown that in soft, tempered, and bardened
steel respectively the carbon has a distinct ‘‘ mode of exist-
ence,” as is indicated by the widely different action of sol-
vents on the metal in these three states.

The evidence as 1o whether carbon in steel is comdined
in the chemical sense, or is merely dfssolved, was then con-
sidered at some length, special reference being made to
the results obtained by various experimenters, from Ber-
zelius and Karsten to Bir Frederick Abel of the War De-
partment.

- Prof. Roberts stated that the researches of Troost and
Hautefeuille afforded strong evidence that in ‘‘ white cast
iron ” and steel the carbon is merely dissolved, a view which
he adopted, as he did not consider it to be at all in opposition
to the facts recently established by Sir Frederick Abel, who
bad shown that the carbon may be left by the slow action of
solvents on soft steel as a carbide of iron.

The various physical, as distinguished from the chemical,
theories that had been propounded from the time of Reaumur
(1722) to that of Akerman (1879), to account for the *‘inti-
macy of the relation ” of carbon and iron in hard as com-
pared with soft steel, were then described at some length,
and the remarkable experiments of Reaumur, who cooled
steel slowly in a Torricellian vacuum in order to show that
the beorption of gas did not take place during cooling,
were illustrated. '

In recent years much importance has been attached to the
physical evidenceas to the peculiar constitution of steel, and
it bas been shown that there is a remarkable relation be-
tween the amount of carbon contained in different varieties
of steel and their electrical resistance. Some of the very
interesting experiments of Professor Hughes on this point
were then exhibited and described, and Professor Roberts
concluded by saying that the value of the early work by
Bergman and Reaumur bad rather been lost sight of in re-
cent, discussions, Bergman’s work being specially remark-
able, as he attempted, by thermometric measurement, to de-
termine the heat equivalent of the phlogiston he believed
iron and steel to contain.

The importance of the degree of carburization of steel
from the point of view of its technical application was illus-
trated by reference to a series of curves, and it was incident-
ally mentioned that, in the case of the variety of steel used
for the manufacture of coinage dies, the presence of one-
tenth per cent of carbon more or less than a certain stand-
ard quantity makes all the difference in the quality of the
metal,

Cellulold.

The Journal of the British Dental Assocsation quotes from
Le Progres Dentaire a description of the process carried out
at a factory near Paris for the production of celluloid.

A roll of paper is slowly unwound. and is at the same
time saturated with a mixture of five parts of sulphuric
acid and 2 of nitric, which falls upon the paper in a fine
spray. This changes the cellulose of the paper into
pyroxyline (gun cotton). The excess of acid having been
exzpelled by pressure, the paper is washed with plenty of
water until all traces of acid have been removed; it is then
reduced to pulp, and passes on to the bleaching trough.
Most of the water having been got rid of by means of a
strainer, the pulp is mixed with from 20 to 40 per cent of
its weight of camphor, and the mixture thoroughly triturated
under willstones. The necessary coloring matter having
been added in the form of powder, a second mixing
and grinding follows. The finely divided pulp is then
spread out in thin layers on slabs, and from twenty to
twenty-five of these layers are placed in a hydraulic press,
separated from one another by sheets of thick blotting
paper, and are subjected to a pressure of 150 altmospheres
until all traces of moisture have been got rid of. The plates
thus obtained are broken up and soaked for twenty-four
bours in alcohol. The matter is then passed between rollers
heated to between 140° and 150° Fah., whence it issues in the
form of elastic sheets. Celluloid is made to imitate amber,
tortoiseshell, coral, malachite, ebouy, ivory, ctc., and besides
its employment in dentistry is used to make mouthpieces
for pipes and cigar holders, handles for table knives and
umbrellas, combs, shirt fronts and collars, and a number of
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Recent Progress in the Ozokerite Industry in the
East.
BY E. SAUERLANDT.

Ozokerite or mineral wax frequently accompanies petro-
leum, aud traces of it are found in many places in Eastern
and Western Galicia, and in the Caucasian and American
petroleum territory, but it is rarely found in such quantities
as to furnish a source of this valuable mineral. It is highly
probable that many more workable deposits of ozokerite
will be discovered yet, but hitherto the discovery of deposits
that yield paying quantities have been so rare that we are
greatly pleased to be able to announce that the past year did
not pass without some success in this direction.

At the baths of Truskawiec, some five miles from Boryslaw,
a deposit of this substance was found at a slight depth, of
such extent that fifty tons have already been taken out and
sold. The wax contains sulphur, and hence the oils pro-
duced in making paraffine from it must be used with some
special precautions. This discovery of ozokerite in Truska-
wiec is the more interesting because Leo Strippelmann
several years ago, in his well known work on the petroleum
industry of Galicia, had referred to this place as particularly
worthy of examination for the occurrence of ozokerite.

The same mineral is also reported as occurring in the

meighhorhood of Agram in Croatia, and investigations made
there bave proved tiie existence of deposits of considerable
extent and tolerable thickness. Whether the hopes based
thereon will be actually realized, the future must decide. At
all events, this notice and the announcements of recent dis-
coveries of ozokerite in Russia, must be received with cau-
tion, for such announcements have frequently been made
and no important results followed.

Other places in Eastern Galicia which may be looked upon
as sources of ozokerite, besides Truskawiec, are Boryslaw,
Dwiniacz, and Starunia, with Boryslaw at the head as
hitherto. In all three of these places the wax is found in
Miocene clay shales and clay marls with the intermediate
sandstone, and frequently it accompanies rock salt and
gypsum. While shafts have been sunk in Boryslaw to the
depth of 200 meters (nearly 700 feet), they have not pene-
trated deeper than 30 or 40 wmeters (100 or 130 feet) in
Starunia and Dwiniacz.

In Bouryslaw the majority of the shafts are at present in
the possession of three large companies, the oldest of which,
‘“ The French Mineral Wax and Petroleum Society,” has
been in existence for years, while the ‘‘Lemberger Credit
Bank ” and the firm of Gortenberg, Liebermaon & Co.,
bave commenced operations within tbe past year by the pur-
chase of numerous shafts. In the first half of last year the
first named society could point to a large production, but
almost completely exhausted their present borizon and are
now going deeper, but with a smaller yield. The two other
societies had, and still have, to contend with the drainage
of their long neglected shafts, and hence their production is
pot as large as could be desired. ‘

1n Boryslaw-Wolanka the production of mineral wax for
the year 1882 was less than the preceding year, but in view
of the difficulties to be overcome, it must be considered re-
latively speaking as favorable, and cannot be much less than
that of 1877, which was 8,300 tons.

Tkle price fluctuated from January, 1882, when it was 27)4
Austrian florins (about $14) per 100 kilos, to 25 florins in
May, then steadily rose until the bhighest point (3114 florins)
was reacbed in November, and there it remains. It is very
questionable if the manufacturers can use it profitably at
this price, and several establishments have already imported
American paraffine to take its place, and with good results.
As it may be expected that the production of ozokerite will
increase in the immediate future, we may predict a fall in
the price.

Dwiniacz and Starunia yield about 25 tons per month,
which at present prices pays well,

Before passing tothe method of working it up, we must
first consider how it is obtained, as one of the methods
vields a product already partially purified. We refer to the
extraction of the wax from the gangue called *‘lep.” By
melting it under water the greater part of the ozokerite is
removed, but the residue still contaics as much as 12 per
cent of wax. These residue3 collect in enormous quantities,
and hitherto were only considered as a nuisance, although
the wax still in them represented an enormous capital. It
is surprising that this capital was allowed to lie idle so long.
It cannot be due to the small quantity of wax ib it, because
at the Brown coal works in Halle it pays to work coal which
only yields 10 per cent of tar, or 123 to 15 per cent of tarry
resins. The cause may be sought chiefly in the difficulty of
working the residues, since the high price of fuel prevents
its being liquated or distilled on the spot, and there is no
suitable apparatus for extracting so dense a substance as
clay and shale. According to the Neue Fress Presse, an
ozokerite mecbanic made an apparatus in 1879 that would
make 6,600 to 7,700 pounds of pure wax from ten times that
quantity of ore daily, yet this apparatus of the unnamed
workman has never been in operation.

In the past year J. Merz in Boryslaw-Wolanka, first suc-
ceeded in working these residues in his extraction apparatus,
which has been patented in most countries, Lf the extractors
now in use have not been constructed on so large a scale
and capable of so large a daily yield as the one made in
1879, they have the undeniable advantage that they work,
not merely on paper, but in reality.

About one-third of the ozokerite that comes into the mar-
ket is worked into paraffine, and two-thirds into ceresine.

The use of mineral wax for making paraffine has increased,
especially in Galicia, and here, too, distillation in superheated
steam is cammonly employed.

A large portion of the paraffine made is consumed there
for muking the Sabbath candles used in their religious rites
by the Jewish jnhabitants. It is not so carefully purified
for tbis purpose as is done elsewhere,

The Galician factories for the most part refine the largest
possible quantity (50 to 70 per cent) ol the waxy distillate
directly with fuming sulpburic acid and without pressing it.
Of course the resulting paraffine is pot free from oil, but is
tolerably white in color and useful for the purpose men-
tioned.

Very little has been made public concerning improve-
ments in making paraffine from ozokerite, and manufac-
turers keep their experience as secret as possible.

In 1881 E. Van Haecht and J. Schreier obtained a patent
for purifying paraffine by blowing out the contaminating
oils with superheated steam. It can be used for paraffines
containing as an impurity light oils, as is the case in care-
ful distillation, with the first portion of the wax distillate,
and so long as the paraffine already present in the wax goes
over undecomposed. The crude paraffines resulting from
the decomposition of resinous bodies, as for example in the
dry distillation of brown coal, or of the resin obtained by
distilling ozokerite, cannot be purified by this method, as
they contain oils specifically beavier than and often having
as high a boiling point as the paraffine itself.

In 1881, H. Ujhely took a patent for reflning and harden-
ing parafine. According to the English specification, the
crude paraffine was melted with a mixture of petroleum
beunzine, and alcohol (methylic, ethylic, or amylic), and after
cooling slowly it is expressed. The advantages gained in
this way over the common use of benzine (photogen) alone,
in our opinion, consists merely in obtaining an oil more free
from paraffine, since paraffine is considerably less soluble in
alcobol than in benzine. Whether this is sufficient to coun-
terbalance the disadvantages of working with alcobhol, we
will not attempt to say. We know, however, that in 1873 a
parafline factory added fusel oil to the paraffine for pressing,
but after a few months returned to the use of benzine.

The yield of paraffine is essentially increased when super-
heated steam is employed in the distillation of the ozokerite,
and in working a wax suitable for making paraffine it
amounts to 60 or 70 per cent. Hence we can no longer ad-
here to the data hitherto published, which place the limits at
36 to 50 per cent.

In making ceresine the chief improvements consist in a
profitable utilization of the residues. Two methods are
chiefly employed in the factories themselves. The first and
simpler consists in heating the ozokerite with fuming and
common oil of vitriol to 200° C. (392° Fah.) until the greater
part of the acid is removed either by decomposition or evap-
oration, and then treating it at a suitable temperature with
neutralizing and decolorizing agents such as alumina, sili-
cates, bone coal, the refuse of prussiate factories, etc. By
the second method the resinous and discoloring constitu-
ents of the wax are also removed with acid, but at a rela-
tively low temperature, thus avoiding so thorough a decom-
position.

To bleach ozokerite perfectly on a large scale without the
use of acids bas as yet remained an unfulfilled desire, al-
though in 1879 a method for accomplishing it was announced
as & new discovery of H. Ujhely in Vienna. Without going
into a discussion of priority, we must remark that George
Gwyuue in his English patent of 1871 for *‘ treating fatty
and hydrocarbon bhodies,” etc., describes a process for
bleaching ozokerite which possesses a striking resemblance
to thatof Ujhely. Gwynne removes the mechanical impuri-
ties and then dissolves it in benzine, fllters through bone
black, and removes the solvent by blowing in air. This
method is identical in principle with Ujbely’s. Gwynne
did not obtain any practical results, nor has Ujhely, nor
Ofenheim, who took a patent on the same thing in 1879. The
statements made then, that a factory was being built with a
large apparatus on Ujbely’s system, was based on facts; but
it must be added that the building stopped before it was fin-
ished, and that the unfinished building has been in that state
for two years, while the large apparatus remains in the work-
shop awaiting payment by the raan who ordered it.

Even if the difficulties that beset the working of Ujhely’s
patent on a large scale were overcome, and the consumption
of decoloring agents reduced to a minimum, the product ob-
tained would find only a very limited fleld of sale. Ujhely’s
‘* bleached mineral wax” would not be in much demand as
an independent illuminant, owing to the large quantity of
oxygenated resin in it, most of which is removed by the
present method of treating it with sulphuric acid.

Finally, we may be permitted one short remark about a
circumstance which has hitherto received too little atten-
tion.

Ceresine and paraffine are largely employed, as every one
knows, for adulterating heeswax, and the methodsin use for
the detection of such adulterations are frequently based
upon a determination of the specific gravity of the specimen
in question. A short time ago a table was published
(Chemsker Zettung, vi., page 74) giving the specific gravity of
different kinds of wax and their mixtures, but in our opinion
itis of very little use because it sets out with false premises in
assigning a definite specific gravity to paraffine and ceresine.
The specific gravity varies from 0869 for that which melts
at 100° Fab. to 0 943 for that melting at 180° Fah., as was
sbown by the author as early as 1878,

The following table shows the melting points of ozokerite
paraffine:

Solidifying points. - Spec, gravity.
56° C. 138° Fah.... ....ccovvee o0e eoesinenttcanseiaeanas 0912
61° C. D L P Cieenieeianens 09
or C. 153° . . ..0927
m®e C. 169 % e esetees secanveneioanan 0935
76° C. 168° ¢ ... . cere ceeen. 0939
O U 0948

Since the specific gravity of paraffines that solidify at dif-
ferent temperatures is different, ozokerite and the ceresine
made from it must differ in specific gravity. Then we must
consider that commercial ceresine frequently receives an
addition of parafiine, resin, carnauba wax, ete,, by the
manufacturers themselves,—Cheomiker Zeitung.
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Mieroscopie Examination of Printed Cotton Goods.
BY RICHARD NEYER.

“‘Fast colors ” on fabrics are, as everybody knows, pro-
duced when a solution of the dye, or the materials from
which it is formed, penetrate the fiber in a soluble state and
are then rendered insoluble withén the fiber. The substance
of the fiber itself may take an active part in the formation of
the precipitate, or the fiber may serve merely as the vessel in
which precipitation takes place, allowing the solution to
enter freely, but encircling the precipitate formed therein,
and to a certain extent holding it prisoner.

This may take place during the operation of dyeing, or,
what is very common in calico printing, may be accomplished
by printing first and then steaming. In recent times these
*“steam colors ” have been gradually gaining ground, arti-
ficial alizarine having contributed not & little thereto. But
among these there is a different class, the fixing of which
depends on a totally different principle; these are called the
‘ albumen colors.” These serve the purpose of rendering
colors useful whicb, owing to their insolubility, or their utter
indifference to cotton fibers, could not otherwise be employed
for calico printing. ‘These dyes are first mixed with a solu-
tion of albumen, then printed upon the goods, and afterward
steamed. This coagulates the albumen, which sticks the dye
fast to the flber. The union is a very intimate one, and if
the dye itself is permanent, perfectly fast colors can be ob-
tained in this manner. This method is particularly useful
for aniline dyes and certain mineral colors like ultramarine,
Guiguet’s green, etc.

In the examination of printed cottons to ascertain what
dyes have been used and how they were made, the question
frequently arises as to whether the dye was formed within
the fiber or was used already made and fixed with albumen.
Both methods can be employed under different circumstances
with one and the same dye. For example, it is a very com-
mon method of procedure to impregnate the fiber with a
soluble salt of lead, to precipitate this ashydrate, carbonate,
or sulphate, and then convert this into a flery orange red
basic chromate of lead. In combination with steam colors,
bowever, it is far more convenient to print the *chrome-
orange” with albumen and then fix it by steaming. How
can we tell which of the two methods has been employed?

The first thought would be to test for the presence or ab-
sence of albumen. The affinity that albumen has for organic
dyestuffs, and which is wanting ip cotton fibers, might offer
a means of doing so. But when goods dyed with chromate
of lead are put in a solution of such a dye, it is found that,
whether albumen is present or absent, more or less of the dye
is fixed to the spot where the lead is, causing a dirty color,
so that no sharp distinction can be made in this way.

A glance through thc microscope offers a rare surprise.
By macerating some of the tissue with a needle so that we
can see the individual fibers of cotton, they will be seen to
be uniformly dyed throughout the whole mass and trans-
parent. In many dyeslittle granules areseen, but the charac-
teristic form of the fibers is unaltered and distinctly recog-
nizable, with the dyestuff deposited uniformly everywhere
within it.

‘With the albumen process it is quite different. The fibers
are seen to be totally uncolored. In numerous places there
are little single colored shreds of coagulated albumen, ad-
hering to the outside. Little isolated groups of shreds can
also be seen here and there in the fleld of view, having heen
separated from the fiber by maceration.

‘When chromate of lead has been fixed with albumen, the
flakes of albumen and pigment will appear opaque and
almost black in transmitted light, but distinctly red by re-
flected light. Ultramarine attached with albumen forms
beautiful transparent light blue flakes, but otherwise has the
same character as the chromate.—Berl. Berichte, 1888,
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Separating Oftric and ‘Tartaric Acids.

C. Rovera contributes the following to the Gsornal Farm.
Chsm. A solution which contuins both acids is neutralized
with sodium carbonate, and then boiled to expel the car-
bonicacid. To this is added enough of the original solution
of the two acids to make it distinctly but faintly acid. Then
a solution of calcium chloride is added, and this precipitates
all of thetartaric acid. The filtrate from this precipitate
contains calcium citrate, which separates if the solution is
boiled.

—

—_—————r———

APTER the dust has been thoroughly beaten out of car-

pets, and they are tacked down again, they can be bright-

ened very much by scattering corn meal mixed with coarse

salt over them, and then sweeping it all off, Mix the salt
and meal in equal proportions,
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APPARATUS FOR THE MANUFACTURE OF GAS
FROM OIL.

Professor Henri Hirzel, of the University of Leipzig, con-
structed in 1862 his first apparatus for the manufacture of
gas from oil, this, as well known, being derived from the
distillation of the residue of petroleum, of oil of lignite—tar
—of schist, etc. The apparatus has been successively im-
proved, and a type is now being cobstructed which gives
very satisfactory results.

Wegive a view of a plant (less the gasometer, which is
not shown) in the accompanying cut, which is equally well
adapted for private use and for supplying gas to light an
entire city. Of the apparatus under consideration, A, is the
furnace of the retort, B, and L is the reservoir containing
the oil, which passes through the sipbon, a, before entering
the retort, which has pre-
viously been raised to a
cherry red heat. The sup-
ply for this retort is regulated
with precision, and so that
the quaotity of material en-
tering shall always corre-
spond to the intensity of the
distillation. Owing to this
modus operand: the retort
remains constantly empty,
and the manufacture may be
stopped at any instant by
closing the cock on the pipe
leading from the reservoir,

L. R and R are pressure

gauges for indicating the

amount of pressure of the

gas in the retort and at the

condenser. The products of

distillation that are obtained at B rise through the pipe, D,
which is bent at its upper part, and enter the main, E.
Here they traverse a layer of tar, which entirely closes the
plunge pipe, D, in crder to prevent the gas from returniog
from tbe gasometer to the vetort. The quantity of tar
should always remain the same in the main, E, and, as the
gas parts with some through the effect of bubbling through
it, the principal pipe, F, debouches at the level of the sur-
face of the liquid and thus serves to allow of the simulta-
neous passage of the gas and overflow of tar, which latter
then entersthe condenser, G, filled with coke. The oil
vapors circulate in this apparatus and become cooled; the
tarry compounds condense therein; and the resulting liquid
flows into a receiver located heneath the condeunser. On
leaving this latter, the gas traverses the purifier, J, which
frees it from all forcign matter, and finally reaches the
tank of the gasometer through a pipe which branches off at
the cock, K.

One of the interesting parts of the furnace, A, is a
second retort, which is U-shaped, and which is called by the
inventor a ‘‘multiplier.” Thbis is fixed in the walls of the
furnace, and filled with pieces of coke of ahout the size of a
walnut. It is heated to a cherry red heat by the flames
from the fireplace of the principal retort. During the pro-
cess of manufacturing the gas a small stream of water is
allowed to flow continuously
from the reservoir, M (100 to
120 drops per minute),into the
pipe of the siphon, Q, which
communicates with a branch
of the retort, 8. This water
is converted into steam which
goes from one compartment
to the other of the retort,
traversing as it does to the
incandescent coke, and be-
comes decomposed into hy-
drogen and carbonic oxide.
It is not, then, steam that
passes through the pipe, b, to
enter the principal retort, B,
but, ratber, bydrogen gas and
carbonic oxide. These latter
mix with the oil vapors, and,
tbrough the action of the
former, a large part of the
carbon contained in the pro-
ducts of distillation forms
illuminating gas. Thus by
the use of the *‘‘multiplier,”
8 less quantity of tar is ob-
tained and 7 to 10 per cent
of gas is recovered. The gus
thus obtained is free from
sulphurous and nitrous ad-
mixture. It is to its compo-
sition that it owes its pro-
nertv of remaining aeriform

equal to that given by 10 candles. In an apparatus with
spherical retort of medium size (weighing 200 kilogrammes)
it takes, in order to obtain 100 cubic meters of oil gas:

166 kil paraffine oil at 11 francs...... eesecasiisasasecrsecces 18-28
280 “ of coal ** “ 8 ' Leeiiieiieevnens cooel.. 4960
15 hours of labor * 040 ‘* ... .. ..... ...ceeeevrense.. 600
Expense of maintenance teesesss seiesescisanesnrnas 500

Total. . iiviieivienenes tonrenrennesateasnasie crareeennas 8386

. Consequently the cost of one cubic meter of the gas
amounts to 83-8 centimes, or one centime per burner per
hour.

According to information given us by the inventor, the !

spherical retort presents several advantages; it extracts the
largest quantity of gas from the residues submitted to dis-
tillution, it becomes red hot very quickly, and it preserves

IMPROVED OIL-GAS APPARATUS,

its normal temperature without requiring wmuch fuel.—
Revus Industriells.

-_— v ——
APPARATUS FOR DISTRIBUTING DREDGED MATERIAL.

We give an engraving of an improved apparatus for ele-
vating and distributing dredged materials, and for carrying
them to any distance for filling low grounds. It is the in-
vention of Ex-Commander Henry H. Gorringe, of this city.
A float carries the elevating apparatus and motor for driving
it, and supports the distributing apparatus, which may be
extended to any distance. A scow accompanying the float
has a valve in the bottom, which may be opened to admit
more or less water for mixing with the material to form
a semi-fluid mass. The float has one side deeper than the
other, to give it greater buoyant force, and to allow of a
shallow side which may be moved closely to the shore.

The dredged materials carried by the scow are raised by
the buckets on the endless chains, and discharged into the
long chute which conveys them to the distributing apparatus
on shore. The distributing trough bas in tbe bottom a series
of openings provided with slides, which are opened more or
less, according to the rate at which it is desired to discharge
the material at a given point. The trough also contains a
series of diaphragms, which are drawn through the trough
by means of a chain or rope.

GORRINGE’S APPARATUS FOR ELEVATING AND DISTRIBUTING DREDGED MATERIAL,

space to be filled in, and thus saves the labor of leveling.
The water will run back into the river, leaving the material
uniformly spread over the surface.

With this apparatus the cost and labor of elevating and
distributing dredged and otber materials are reduced to a
minimum.

Progress of the Tunnel under the Mersey.

Rapid progress is now being made with tbe tunnel of the

Mersey Railway, and nearly seven bhundred men are em-

ployed night and day upon it, working in eight bour shifts,

from four faces. The tunnel will be 814 miles in length.

The drainage beadings are about 100 yards in advance of

the main headings, and will act as reservoirs into which the

water from the main tunnel will be drained and run off to

both sides of the Mersey,

where pumps of great power

and draught will bring the

water Lo the surface and into

the river. The excavations of

these drainage headings at

the present time extend about

100 yards beyond the main

tunnel works at each side of

the river. The drainage

shafts are sunk to a depth of

180 feet, and are below the

lowest point of the tunnel,

which is drained into them.

Each drainage shaft is sup-

plied with two pumping sets,

consisting of four pumps,

viz.,, two of 20 inches

N diameter, and two of 80

inches diameter. These

pumps are capable of discharging from the Liverpool

shaft 6,100 gaflons per minute, and from the Birkenhead

5,040 gallons per minute. These pumps will be re-

quired for the permanent draining of the tunnel. The

levels give a minimum thickness of 25 feet, and an average

thickness of 80 feet, above the crowun of the tunnel. The

depth of the water in one part of the river is found to be

about 72 feet; in the middle about 990 feet; and as there is an

intermediate depth of rock of about 27 feet, the distance is

upward of 100 feet from the surface at low water to the

top of the tunnel. One of Colonel Beaumont’s boring ma-

chines has been brought into requisition, and is expected to

carry on the work at the rate of 50 yards per week. The

depth of the pumping shaft is 170 feet, and the shaft com-

municates direct with the drainage heading. This circular

heading bas advanced about 787 yards, It is 7 feet in

diameter, and the amount of it under the river is upward

of 200 yards on each side. The main tunnel, which is 26

feet wide and 21 feet high, has also made considerable pro-

gress at both the Liverpool and the Birkenhead end. From

the Liverpool side the tunnel now extends over 430 yards,

and from the opposite shore about 590 yards. This includes

the underground stations, each of which is 400 feet long, 51

feet wide, and 82 feet high. The tunnel is lined throughout

with brickwork, some of which is 18 inches thick, composed

of two layers of blueand two

of red brick, and toward the

river this brickwork is in-

creased to a thickuess of six

rings of bricks—three blue

and three red. The tunnel

arch has a 18 foot radius, the

side walls a 25 foot radius,

and the invert a 40 foot
radius.

Telegraph Wire Struck by
Lightning.

The Electrician is informed
thus by an eye witness: ¢ On
March 1, near the village of
Lacofranco, a flash of light-
ping struck the line wire
about midway between two
poles. The current divided
and rushed along the wire to
either pole, completely de-
stroying the whole of the
wire short up to the insula-
tors, where, with a Joud re-
port, it jumped to the iron
poles and made earth. The
length of wire destroyed was
eighty-five yards. The size
of wire was No. 8 B. W, G.,
galvanized iron. The two
ends have a purplish hue,
and are like hardenad steal
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THE "WOODPECKER.—(Picus.)

A Linngan genus of birds, now divided into a number of
geners, and belonging to the family Pécida, of the order of
Scansores.

The woodpeckers, whose name indicates their habits, are
widely diffused over all quarters of the globe, excepting
Australia. :

There are several well marked groups of woodpeckers,
differing in form, plumage, and habits, which also are of
different geographic distribution; some of them entirely and
some chiefly confined to particular parts of the world.

Prominent among the species of Europe are the great
black woodpecker (Picus or Dryocopus martius). It is about
sixteen inches long, black, with a red cap on the head. It
is to be found in the pine forests of the Continent, and is rarely
seen in the British Islands.

The most plentiful of all the British species is the green
woodpecker (Picus or Gecinus oirédis). It is found in the
woody parts of Scotland and England, but is rarely found in
Ireland. It is common on the Continent of Europe from
Scandinavia to the furthest south. It is about thirteen
inches long, and is mostly of a dark green color, tinged with
yellow; the feathers over the nostrils and around the eye,
black; the crown and back of head bright scarlet; a black
mustache extending backward and downward from the base
of the lower mandible, with a brilliant scarlet patch along
the center of it; the edges and tips of wings
spotted black and white.

The American species are very numer-
ous, some of which are among the best known
birds of the United States and Canada, such
as the hairy woodpecker (FP¥cus villosus),
which is to be found at all seasons of the year
in woods, flelds, orchards, and even in the
midst of large cities, and visiting farmyardsin
winter to pick up grain, etc., a lively, noisy,
and active bird.

Ivory-billed woodpecker (Pscus or Cam-
pephilus  princspalis), which inhabits the
dense woody sections of the soutbern part of
the United States and Mexico. They are
called by the Spanish carpentero, for the great
quantity of chips which they make. They
are valued by the Indians for their ivory-like
bill and scarlet crest, which they use as orna-
ments. While this bird is found in southern
locations, it has been seen as far north as
Maine.

The red-headed woodpecker (Picus or
Melanerpes erythrocephalus) is very common in
most parts of North America. It is a very
destructive bird, feasts much upon fruit and
upon the young heads of Indian corn. In
some sections a reward is given for its destruc-
tion.

The largest species in the northern parts of
America is the black woodpecker, or log
cock (Picus or Dryotomus psleatus), which is
about eighteen inches long, the general color
greenish-black, with stripes of white from
eyes along neck and sides.

The genus Pscumnus is the type of a group
of Picide called Piculets, very small birds,
with bill hard or horny at tips; broad, round
wings, and short tail, with broad, rounded
feathers, not used for support, departing from
the typical characters of the family. They
inhabit the warm parts of South America,

India, and tbe Eastern Archipelago.

The great spotted woodpecker (P. major),
also called the French pie and wood pie, of
which our illustration gives an accurate rep-
resentation, is not uncommon in some parts
of England, but is rare in Scotland. It is
found on the Continent from Norway to the
Mediterranean. It is about nine inches and a
half in length; the coloris black, varied with
white; the under parts grayish white; the back of the head
of the male bright scarlet. Here let it be noticed that the
general color of the plumage of the family Picide has a
tendency to resemble the bark of trees on which they are
seen. One is often surprised, in passing through a wood
suddenly, to be startled by a wonderful succession of raps,
something like the rattle we see children play with. Sud-
denly it stops, and upon looking around you at last discover
pieces of bark falling but a short distance from you, some
of large size. A instant later the eye catches sight of the
cause of all our previous fright; in an instant it disappears,
leaving us in a new train of thought over the wondrous
workings of the productious of the divine Creator.

The lesser spotted woodpecker (P. minor) is widely dis-
tributed in Europe and the north of Asia. Its colors are
similar to those of the last species described. In size it is
about five and three-fourths inches long, and is to be often
seen searching for insects in orchard tree branches.

‘We have now described the principal varieties of this pe-
culiar species of biped, and will proceed to give the natural
characteristics.

They subsist chiefly on grubs and insects which they dig
out of decayed trees or from discovery under the bark. For
this purpose their whole structure is admirably developed;
the bill is long, sharp, and powerful, with a bard tip and
sides compréased; the tail is usually lengthened and rigid,

although in some it is short and rounded; the vertebrs of
the neck are greatly developed. The formation of the feet
and legs is such that the birds are able to grasp the trees
firmly with the feet, while swinging their full force of body
against it; the toes being in pairs, two before and two be-
bind, with sharp, strong claws; the whole structure adapting
these birds to run and climb with the greatest rapidity on the
stems and branches of trees, in which they aid themselves
by their tail, like creepers, in their search for food.

Thus, while natural facility for climbing is perfect, their
powers of flight are very moderate. Another most singular
point in the woodpeckers is the method by which they are
enabled to thrust the tongue deep inlo the crevices and
bring out any insect that may be there. The tongue is con-
structed with two elastic ligaments which are inserted near
the juncture of the upper mandible with the skull;
thence they sweep aroand the back of the head, and, passing
under the lower mandible, enable the tongue to be thrust far
out beyond the bil, its tips being horny and furnished with
barbed filaments, while the surface is covered with a glutin-
ous saliva secreted by two large glands, thus causing those
insects to adhere that would be too small to be impaled.

The common notion that the woodpecker is injurious to
trees is erroneous, as they do more good by preventing the
ravages of insects than harm by their pecking.

They strike out chips of wood by their strong bill, and in

i
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this way enlarge holes in decayed parts of trees for roosting
places, usually selecting a place hidden by branches or foli-
age, leaving in the thus made opening a few chips for a
flooring to the nest; the remainder are carried away to a dis-
tace for apparent safety, that the breeding place of their
young will be less liable to discovery.

Of the woodpecker many anecdotes are told, relative to
its persistent pecking and natural restlessness while in cap-
tivity. Among them we may mention that Alexan-
der Wilson, the American ornithologist, had an ivory-billed
woodpecker in his possession which pecked lath and plaster
in its efforts to get away, and utterly ruined a mahogany
table to which it was fastened.

The Halry Woodpecker.

A beneficent Providence has richly endowed the family of
woodpeckers with qualities of rare excellence and worth.
Especially is this true, says the American Naturalist, of the
hairy. The principal count in the indictment against bim,
that he bores the bark of fruit and other trees i order to
feed upon the sap and inner bark, will not stand, being ut-
terly false. An extended examination of the contents of the
stomach of this bird invariably fails to disclose an apprecia-
ble amount of either, but in their stead a huge mass of in-
sects and larvee. The perforations which he makes are
merely for the purpose of securing his quarry from their en-

sconsure neath the bark out of the reach of other agencies.
His is a work of destruction and death—the dislodgment and
consuming of myriads of borers, etc.—not harm to the tree,
but beneficial, as attested in innumerable instances. 1In this
despised, persecuted bird we have a true friend and effective
co-worker, very materially assisting us in gathering an am-
ple return of perfect fruit for the labor and care expended
to this end in orchard, vineyard, or garden. Ignorance and
prejudice have no place amid the general intelligence and
humane principles of to-day, and should not be tolerated.
Let no one, then, wantonly destroy cither eggs or parent
bird, but carefully foster and protect them, even using his
influence to secure the punishment of all thus rendering
tbemselves amenable to law and the just condemnation of
every intelligent person.
Formation of Arsenides by Pressure.

Spring has continued his experiments on the formation of
chemical compounds by siinple pressure, and now gives the
results obtained with arscnic. When zinc filings and pul-
verized arsenic, mixed in the proportions required by the
formula Zn,As,, are submitted to a pressure of 6,500 atmo-
spheres, 8 homogeneous metallic-like block is obtained,
crystalline under the microscope and brittle under the ham-
mer. It dissolves completely in sulpburic acid, evolving
hydrogen arsenide and leaving only a small black residue.
A similar mixture of lead and arsenic gives a
homogeneous block of a metallic luster, hard
and brittle, and which does not clog the file.
The arsenide of tin corresponding to the
formula Sns;As,, thus obtained, is a white me-
tallic mass, brittle with foliated structure,
fusible at a higher temperature than tin, and
difficultly soluble in hydrochloric acid with
evolution of HyAs. The cadmium arsenide
required three pressings, and gave a brittle
metallic mass. No compound of as high a
composition in arsenic, CdsAs,;, could be
formed by fusion. Copper combines with
arsenic under pressure only with difficulty.
After eight pressings a homogeneous metallic
mass resulted, brittle and grauular, grayish-
white in color. Silver acts similarly, giving
a bluish-gray homogeneous metallic mass.
Arsenic itself, when submitted to 6,500 at-
mospheres, acquired a metallic luster and a
specific gravity of 4-91.—Ber. Berl. Chem.
Ges.
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The Perils of the Studio.

A contemporary directs attention to certain
dangers which attend the art of painting, or,
rather, which may attend the practice of that

- beautiful art, if habits of carelessness and un-
cleanliness are formed, especially in the case
of young females who take to painting either
as a pastime or a profession. The censor
cited warns his readers, first, against putting
the brush in the mouth to make a fine point,
and, second, against leaving the handles of
the brushes dirty, so tbat when scveral are
held together in the band the paint may be
absorbed and poison the system. He enjoins
the entire avoidance of brusb pointing with
the mouth, and the perfect cleaning of brushes
before they are put away. In support of his
argument our contemporary refers to certain
instances of injury which which have recently
occurred. It is needless to say that perils of
the class named actually exist. If an on-
looker will take the trouble to count the num-
ber of times an amateur artist or beginner
putsthe brush in the mouth during ohe-quarter
of an bour, the result will make it clear that a
considerable amount of lead or other poison-
ous material may be taken into the system by
this process. As to the alleged absorption

through the skin of the hand, we do not remember to have
seen an instance of wrist-drop in an artist arising from this
cause, but it is quite conceivable that such cases may occur.
It will therefore be well to bear the warning given in mind,
and to avoid practices which may, under certain conditions,
prove mischievous. There is another small matter which
should be mentioned in this connection. It is a mistake to
keep the left hand burdened and cramped by a heavy palette
aund a bundle of brushes with the rest-stick in oil painting.
The hand gets cramped and painful. It is possible that in
some cases a paralytic disability not unlike writer's cramp
may be induced by this mismanagement. The practice
might, though not perhaps easily or conveniently, be
avoided.— Lancet.

New Invisible Ink.

C. Widemann communicates a new method of making an
invisible ink to Die Nafur. To make the writing or the
drawing appear which has been made npon paper with the
ink, it is sufficient to dip it into water. On dryiog, the
traces disappear again, and reappear by eacb succeeding
immersion. The ink Is made by intimately mixing linseed
oil, 1 part; water of ammonia, 20 parts; water, 100 parts.
The mixture must be agitated each time before the pen is
dipped into it, as a little of the oil may separate and float on
top, which would leave an oily stain upon the paper.
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RECENT INVENTIONS.
Improved Invalid Chatr,’

The engraving shows an improved attachment for chairs,
which will convert an ordinary chair into an invalid chair,
which can easily be moved about. Journal boxes are at-
tached to the bottom of a chair near the front, and at the
sides wheels are provided, with fixed axle sections, which
are passed through the journal boxes and into the opposite
ends of a tubular journal box
held transversely under the
chair seat, at the end of a
longitudinal bar attached tn
a bracket frame secured to
the bottom of the chair seat
at the rear. The front end of
this bar is slotted longitudi-
nally, and a thumb screw
passes through the slot into
a projection of the tubular
journal box. By this con-
struction the bar and the pro-
jection of the tubular bear-
ing are adjustably secured
together, thereby permitting
the large wheels and caster
wheel to be coupled closer together or farther apart to suit
different sizes of chairs. Collars provided with binding
screws are loosely mounted on the axle sections. The axle
sections are passed through the journal hoxes and into the
ends of the middle journal box, and are held in place by
the collars, one of which is placed against each side of the
outer journal box. The shaft of the caster wheel can be so
adjusted that the chair can be inclined backward more or
less, as may be desired. The wheels can easily be attached
to and removed from any chair of any width. This in-
vention has been patented by Mr. M. J. Koenig, of Jersey
Shore, Pa.

Fuse Cutter and Capper.

This is & new device for cutting fuses and securing explo-
sive caps on the ends of the same. The pliers have three
transverse grooves in the ipner surfaces of each jaw, the
middle ones being made tapering. The outer groove of one
jaw contains a cutling disk, which is secured transversely
in the groove, and which, when the jaws are closed, passes
into a groove in the opposite jaw. This disk is used to cut
a fuse, which is placed in the groove of the opposite jaw.
The end of the fuse cut off in this manner is placed between
the jaws of the pliers
and within the tapering
grooves, and is pressed
between the said jaws,
thereby tapering the end
of the fuse. An explo-
sive cap is then placed on
the end of the fuse, and
the fuse and the cap are
placed between the jaws
and in the inner grooves,
and the inner end of the
cap is pressed on the end
of the fuse. The fuse and the cap are held between the
jaws of the pliers in the grooves, and then annular grooves
are formed in the inner end of the cap to hold the cap on
the fuse, and part of the metal of the cap is forced into the
fuse by means of a metal strip provided with a tapering slot.
The projecting eud of the cap is passed through the slot and
moved toward the narrow end of it until the edges of the
slot press firmly against the metal of the cap. The plate
when turned gradually forces the metal of the cap inward,
forming an annular groove. Two such grooves may be
made in the cap if desirable. The cap is thus held firmly
on the fuse, and a perfectly air and water tight joint is
formed, and the explosive mass in the cap cannot be injured
by water. This invention has been patented by Mr, Frank
P. Picking, Denver, Colo., P. O. Box 2404,

Improved Center Board.

We give an engraving of an improved center board for
vessels recently patented by Mr. William O. Christensen, of
Marshfield, Coos Bay, Oregon. The object of thisinvention
is to provide a center board having a greater area of resist-
ance than those of ordi-
nary construction, and
having means for operat-
ing it with great facility.

This center bhoard con-

sists in two boards lo-

cated on opposite sides

of the keel, and connect-

ed by rods which pass up

through openings in the

bottom of the vessel with

machinery on the deck, by

which they may be easily

operated. The application

of this improvement does not necessitate cutting away the
timbers, nor any other material change in the vessel. The
board being entirely helow the vessel, valuable cargo room
is saved. Fig. 1 shows the vessel with center board at-
tached, and Fig. 2 is a transverse section of the keel, keel-
son, and ceater board, showing the operating rods and the
well that incloses them,
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Lid for Pots, Barrels, ete.
The engraving shows an improved device for securing a

lid on a pot, barrel, or other receptacle. The pot is pro-

vided at its upper edge with a bead, and on the lid there is

a sliding bolt, having at one end a hook adapted to catch on

the bead on the edge of the pot, and the opposite or inner

end of the said bolt is turned

upward to form a handle piece,

which is below or adjoining to

the usual handle provided on

lids. A spiral spring is attached

to the inner end of the bolt and

to a clip fastened on the lid.

Opposite that part of the lid

from which the hook projects

the lid is provided with two

hook clips adapted to catch on the annular bead. The

spring draws on the inner end of the hook bolt, so that the

hook will be pressed against the bead on the edge of the

pot and hold the cover fast. When the handle of the lid is

grasped, the sliding bolt is easily operated by the thumb or

one of the fingers. This invention has been patented by

Mr. Peter D. Conneely, of Horseheads, N. Y.

I
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Workshop Virtues.*

The possession of what may be characterized as work-
shop virtues is & valuable qualification to all employed on
engineering or mechanical work, and naturally the absence
of this qualification is a serious detriment. A few words,
therefore, may serve as hints to apprentices and others de-
sirous of acquiring these virtues, for, after all, they are
greatly matters of habit, and can be acquired. Observation,
punctuality, method, readiness, and knowledge of princi-
ples are the most prominent workshop virtues,

Observation is the first lesson the apprentice learns. When
fresh from school he is introduced into a new world (the
workshop), and sees about him a number of men and of
tools, and of the names of the latter, or their uses, he knows
practically nothing. Machines, wheels, and shafts, some
in motion and others at rest, stare him in the face until he
is somewhat bewildered, and beis apt to exclaim, like the
‘“henthen Chinee,” who was viewing a marine engine forthe
first time, * Too muchee wheelee, make man thinkee too
muchee.” After a day or two this feeling of bewilderment
fades away—use becomes second nature to him. Now is the
time to improve himself and awaken his faculties, if he has
the will. Let him observe 1he various machines and processes,
try to understand why one machine runs at one speed and
another at a different one, and why one process is depend-
ent upon another—in fact, make use of his powers of obser-
vation, try to remember what he sees, and consider whether
he can suggest an improvement. If he can make notes
at home of an evening, so much the better; he will find the
habit exceedingly useful. By observation, errors may be
detected in work about to be executed hefore the blunder is
actually committed, thereby saving both time and money.

All improvements in wnachinery arise primarily from ob-
servation. It is the foundation, and is the basis of all the
known facts in physical science. The facts are first ob-
served, then recorded, and afterward deductions made from
them. The observing man is continually acquiring informa-
tion, storing up its observations, which at a later day are
sure 1o be useful, both to himself and his fellows, The ob-
servation of James Watt led to the great improvements in
the steam engine. The observation of Humphrey Potter led
to the invention of the hand gear for pumping engines.

In the workshop there are still remaining rules of thumb,
relics of the past, which are ‘upheld by the lover of prece-
dent, who can only give obe reason for his actioos, viz.,
that the work has always been done in that -way. The
young apprentice will not, as a rule, get much belp from his
fellow workmen when he tries to suggest any improvement
on old fashioned practices, and, we regret to say, from but
few employers. One notable exception may, however, be
mentioned: that of Messrs. Denny Brothers, shipbuilders,
Dumbarton, who have instituted a system of awards to their
workmen for any invention or improvement introduced or
suggested by them, and by means of which work can be
rendered either superior in quality or more economical in
cost.

In spite of the difficulties that the young engineer will
encounter he must not give in, but continue to observe, and
store up his observations for future use, under the name of
*“experience.” We next pass on to the second workshop
virtue, ‘‘ punctuality.” In some measure all workmen are
obliged to be punctual iu their going to and leaving work.
The bell rings or the whistle blows at fixed hours, and the
workmen mnst be governed by these signals; but, over and
above these fixed times, the habit of punctuality is a valua-
ble one. Some factories are famous for being faithful in
the fulfillment of their promises as regards time of delivery;
they will work night and day to complete an order by the
specified time. Others, again, are noted for their utter dis-
regard of time; they are old fashioned, and happy-go-lucky.
1f the work gets done, ** well and good; " and if not—** well,
it cannot be helped.”

In this conuection an anecdote in the career of Sir John
Brown (Sheffield), who bas always been known as honest,
thorough, and punctual, i3 worth repeating. In the early
part of his career he happened to be in Edinburgh when the
Edioburgh, Perth, and Dundec Railwa.y was about to be
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opened and chanced to call on Mr. Grainger, the engineer
of the line. Everything was in readiness except a few
sets of springs, which the contractor was unable to supply;
and as it seemed impossible to get the articles required in
so short a time, it looked as though ¢‘ the ship was going to
be spoiled for the want of a pennyworth of tar.” Mr.
Grainger mentioned the matter to his visitor, and in sheer
desperation asked him if he could supply the springs by
Thursday. This was on the Saturday, and Mr. Brown re-
plied that, considering the imperfect carrying communica-
tion, he feared the time was too short. *‘‘ Well,” rejoined
Mr. Grainger, ‘“ we must have them.”

Jobn Brown considered a moment, and then said, ‘‘ You
shall have them.” He started forthwith to Berwick, took the
traiu and coach for Newcastle, and thence to Sheflleld, which
be reached at eleven o'clock P.M. on Sunday. Here he
went straight to his foreman, and told him to have the men
there the first thing in the morning, and gave positive orders
that the springs were to be ready on Monday night. The
goods were packed at the appointed time, and the maker
hurried off with them to Manchester. Here be had arranged
to have a wagon ready to convey the springs to the station
from which the mail for the North started. He was in time
for the train, but when he presented his consignment a new
difficulty met him in the refusal of the officials to load such
goods in the mail. Mr. Brown went straightway to the
manager, told him his case, and got a horse box put on to
convey the springs. After a devious journey, and notwith-
out many threatening contretemps and anxious moments, the
traveler reached Glasgow, via Ardrossan, at five o’clock on
the Wednesday afternoon, to the amazement and gratifica-
tion of Mr. Grainger, who not only compeunsated the enter-
prising mavufaclurer for his outlay and pains, but also in-
troduced his feat to the notice of most of the railway direc-
tors present at the opening ceremony, and the gallant effort
threw into John Brown’s works for a considerable time the
bulk of the Scotch trade in railway material. It cannot be
too much impressed upon all in the workshop that time is
money, and punctuality is economy of time.

Method, or system, is the next workshop virtue we shall
touch upon. This is not given to all men to possess. Some
men bave no system; they are always in a muddle. At
times they get hopelessly blocked, and others have to put
them straight. Method implies foresight and a logical
mind. A man must thiok of his work, and arrange it be-
forehand to the best advantage. A works manager without
method is useless. He will have his smithwork done before
his patterns are begun, one set of men wiil be waiting for
another set, his work will always be behindhand, and the
cost of production greater than that at a works where there
is a good system.

Readiness is perhaps not 8o apparent a virtue as the others
we have mentioned, but every foreman or manager knows
how pleasant it is to deal with a workman ready at taking a
new idea, or willing Lo try a new method of doing work.
These are the men who distinguish themselves, and obtain
better positions thau those who cannot move out of their rut
of habit. 8o, also, a firm becomes noted for adapling itself
and its resources to new trades or methods of doing work,
while a firm which will not try an experiment will be pushed
out in the cold in the struggle for existence. Knowledge of
the principles involved in workshop practice is the last of the
workshop virtues we shall refer to. The man who knows
the reason for what he does is a better man than he who only
does a thing because he is told to do it a certain way. Every
mechanic should understand, for example, why his drill
should run faster for a small hole than for a large one, why
one speed of tool is suitable for one metal and not for an-
other.

If be is a smith, he should know why steel is worked at a
lower heat than iron; what conduces to a sound weld, and
why a piece of steel broken haphazard off a bar cannot be
drawn to a sharp point without certain precautions. There
are principles underlying every trade which it is to the in-
terest of the artisan to study, to ponder over, ay, and even
to discover, for it is well known that there are principles yet
undiscovered which the cultivator of the various workshop
virtues may be lucky enough to fathom, with honor to him-
self and benefit to mankind at large.

Strengthening a Foundation.

An interesting way of strengthening a weak foundation
was recently tried on a new building that suddenly com-
menced to settle. The excavation for the walls had been
carried down until a mixture of coarse sand and gravel was
found, which was deemed suitable. During a heavy rain
water found entrance to the cellar, when the sinking resulted.
The building was braced, the cellar, drained, and then the
inside wall of the foundation was uncovered down 1o a little
below the bottom. A A-shaped piece of masonry having a
height of about twice the width of the base was then built,
the bond between it and the wal!l being carefully looked to.

After this had been finished upon the inside, it was re-
peated upon the outside. The base of each of these pieces
was equal in width to that of the wall, so that the operation
practically trebled the bearing surface of the foundation. It
may be well to add that the water will not again be permit-
ted to enter that cellar, as every passage way has been se-
curely closed.

g

THREE factories in the United States consume nearly two
million eggs a year in making the peculiar kind of paper
used by photographers known as albumen paper.
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ENGINEERING INVENTIONS.

Mr. Abraham Ayres, of New York city,
has obtained a patent on improvements in railroad
switches of the kind that are operated by the weight ot
the car b The depressing levers under a piat-
form to change the switch rail mecbanism i{s simple in
ite construction and operation, and promises tobea
valuable acquigition to the class of inventions to which
it belongs.

Mr. Jobn Taylor, of Halifax, Nova Scotia,
Can., has patented an apparatus for paorifyiog foul am-
moniacal liquors which is mainly deeigned to be used
in connection with gas works, and has for its object the
purification of crude gas by means of the ammonia con-
tained in it. Cold or heated pheric air is forced
through the foul gas liquor for the purpose of expelling
the sulphureted bydrogen.

Mr. J. M. Higbe, of Manson, Iowa, has pa-
tented an automatic variable cut-off valve gear of very
simple construction. The valve rod is so connected to
the crank shaft as to ehift toward and from the center,
to lengthen and shorten the travel of the valve, thereby
varying the cut-off. Very rimple mechanism is em-
ployed by Mr. Higbe for controiling the motion of the
engine and economizing the steam.

An improved tool for cutting slots in the
flanges of railroad raily, intended especially for use in
repairing the track, has been patented by Mr. James K.
P. Renfroe, of Prentiss, Ga. The end of the rail 10 be
slotted is placed upon an anvil, and the panch with one
of its cutters resting npon the flange of the rail is
struck with a sledge hammer, and a clean. square cor-
nered cut in the flange of the rail is the result.

Mr.J. M De Witt, of Greeley, Colo., has pa-
tented a useful, but very simple improvement upon the
ordinary car brake. The vsual ratchet wheel and pawl
is employed. A lever is pivoted upon the same pin as
the pawl, and a semi-elliptical spring is secured to this
lever in such a way that by operating the lever the
spring will act napon the pawl to cause to engage or dis-
engage the ratchet wheel of the brake.

A device for depositing torpedoes in snow
banks to clear the tracks for railroad tralns has been
patented by Mr, George A. Gunther, of Brooklyn,
N. Y. Theinvention consiets in a pole or other analo-
gous device attached to the front end of a locomotive
or car, which pole is forced into a bank of snow and
carries a Lorpedo or other explosive cartridge into the
bank and holds it in there until it is exploded.

A patent bas recently been granted to Mr.
James W. Cole, of Huntington, Mass., for an im-
proved car pling. This ts of a drawhead hav-
ing within it two hinged coupling block: d by
rods, and provided with a coupling pin secured to one
of the blocks, The drawhead is provided with guides
and goards to direct the link into the space between the
coupling blocks. The upper block carrying the pin
projection is raised for uncoupling by means of a chain
paseing to the top of the car or to bar extending to the
sides of the car.

A very simple automatic car coupling has
been patented by Mr. E. C. Eyl, of Jefferson City, Mon-
tana Ter. A T-headed covpling hook is pivoted in a
slotted drmwbar, which is attached to the car body, and
hook-headed jawe, held together by a spring, are so
pivoted that when the head of the coupling hook comes
in contact with these jaws, they will be opened lateral-
ly and receive and hold the male coupling head. The
uncoupling is accomplished by raising the head out
from between the jaws either from the side of the car,
or by a chain extending to the roof,

An improvement designed to facilitate the
unloading of flat dumping cars, such as are employed
for transporting gravel, coal, etc., has been patented by
Messrs. Jobn Smith and J. R. Rhodes, of Rockville
Center, N. Y. A movable frame upon which the load
is placed is mounted upon rollers, journaled upon an or-
dinary car frame. The movable frame is shifted to the
side of the car by means of a stationary gear whee! which
is journaled to the car frame and engages with a rack-
bar attached to the movable frame. This frame is pro-
vided with stope to limit its lateral movement and pre-
vent its completely overturning when tilted in dis-
charging its contents.

Messrs W. H. Snyder and A. O. Frick, of
‘Waynesborough, Pa., have patented a device for appli-
cation to traction engines. It is customary in traction
engines to have the two main wheels driven independ-
ently, 8o that in torning a curve the inner wheel will
be stationary while the outer wheel is roonding the
curve. Thisis accomplished by means of a compensat-
ing gear of proper construction. Sometimes it happens
however, that one wheel will get in a mud hole or uneven-
sess in the gronnd, at which time the wheel &o placed
spins around, and the power of the engine will be lost.
By the device patented by Messrs. Snyder and Frick,
however, the loose wheel may, when required, be rigidly
locked to the axle, so that in ench case the power of the
engine cannot be diverted to oue wheel, but both are
rotated together, and the wheel on the bard ground is
made effective for drawing oat the engine,

—_——_eo———
MECHANICAL INVENTIONS.

A silk throwing machine to be used in
spinning, doubling, and respinning silk and other fibers
has been patented by Mr. J. E. Tynan, of Paterson,
N. J. This {s accomplished by this improved machinein
one continuous operation, and greatly facilitates and
economizes the labor of silk spinning.

Letters patent bave recently been issued to
Mr. O. R. Mehaffey, of Richbarg, N. Y., for coupling
for pump rods, the object of which is to provide an im-
proved pling for the ker rods of pumps, by
means of which coupling the rod sections can be
coupled and uncoupled very rapidly.

A crank motion attachment which may be
adapted to any common ice cream freezers ordinarily
worked by haod bas been patented by Mr. D. 8. Cos-
krey, of Troy, Ala. It can be fasiened to any table or
bench, and by extracting the shaft through & hole in
the table connection s readily made between the freez-
ing vessel and the crank mechanism.

Mr. W. C. Bush, of Brooklyn, N. Y., has
recently patented an improved fire escape ladder, which
can be wound npun a drum, i8 flexible in one direction,
and stiff in the other, and which is provided at its lower
end with a foot piece which automatically adjusts itself
on the ground and forms a support for the ladder.

An improved crib for children has been pa-
tented by Ida R. Opdyke, of Plainfleld, N.J. The crib
is provided with a movable side which slides vertically
in grooves in the side posts of the bed. Balancing
weights are provided, which pass over pulleys iu the
posts mentioned. The side is secured in its raised posi-
tion by fastenings suitable for the purpoee,

A self-closing faucet has been patented by
Mr. T. H. Walker, of Kansas City, Mo., which consists
in no seating a valve in the apper part of the chamber
below the nozzle of the faucet that the fiow of water will
be regulated by the depression of the spring, which re.
tains the valve home, so0 that the flow is stopped by the
action of the spring upon the valve, and by the upward
pressure of the water against the bottom of the vaive,

Mr. E. H. Leland, of East Templeton,
Mass., has patented a novel turning lathe which cone
sists of an apparatas for antomatically lifting the lever
that clutches the feed nut with the feed screw in auto-
matic lathes for turning chair stocks; and tn an auto-
matic contrivance for setting the lifting contrivance.
the object being to save the attendant the labor of lift-
ing the lever each time a new piece is put in the lathe.

Au indicator, for hotels,to show whether the
roome are occupled or otherwise, has been patented by
Mr. Benjamin 8. Hering, of Cambridge, O. This im-
provement consists of a eeries of slides, each operated
by'a button and each provided on its outer end with the
number of a room, a slide belog moved backward to
conceal the number of a room when taken, and moved
forward to expose the number of the room when empty.

A npovel device for advertising cousisting
in the use of a windmill of peculiar construction, is
the subject of a patent granted to Mr. Thomas B.
Peacock, of Topeka, Kan. The fnventor provides a
cylinder on which the advertisement is displayed, and
by suitable gearing he operates groteeque figures und
bells, triangles, drums, or other musical instruments
for attracting the attention of the passing public, all
of which are operated by any ordinary windwheel,

Mr. R. L. Pruyu, of Baton Rouge, La., is
the patentee of u new fire escape which consists in a
basket or car upon rails, which are supported by brack-
ets from the wall of a building, and in providing the
basket with suitable tackling, whereby it may be raised
and lowered as desired, and also shifted along the rails
uuder the row of windows in the bailding. The hoist-
ing rope or chain is provided with a brake mechanism
for regulating the speed of descent of the basket.

Messrs. E. Phillips and 8. A. Kealy, of Lew-
isville, T'exas, are the inventors of an improvement in
boluing reels for flour mills. The bolting reel is con-
structed in two sections secured to a two-part shaft,
The bolting cloth extends from one wheel to the other,
and so secured as to prevent the cloth from.«lipping out
of the groove of the wheel when put under tension,
Braces are also provided for preventing sagging. The
reel frame i8 constrncted entirely of metal, is very light
and durable.

M. Ludwig Mautner, Ritter von Markhof,
of Vienna, Aunstria~-Hungary, has patented a new fur-
nace avd apparatus for drying and roasting malt, etc.
Processes and apparatus employed heretofore for dry-
ing malt have the great disadvantage of not furnishing
a homogeneous material. The purpose of the present
invention is to produce a perfectly uniform product, by
the very simple machinery emploved. The drying and
roasting can be regulated at all stages by this apparatns,

A patent for a very powerful baling press,
mounted on a truck and wheels, 20 as to he readily
moved from one piace to another, bas recently been Is-
sued to Mr.E.J. Bennett, of Bainbridge, N.Y. The power
is commanicated to the machine by attachiug a team to
a lever which, by the act of drawing forward, forces the
follower,which is provided with segmental racks, against
the material to be baled. This press is very light, quite
powerful, and eo constructed as not to be likely to get
out of order.

A feed regulator for hemp drawing and spin-
ning machines has been patented by Mr. J. R. Hoover,
of Klizabeth, N.J. Thisis so coustructed that when
the sliver which is carried on the endiess chaiu of the gill
pins becomes large it will come in coutact with the con-
denser, which being mounted upon the upper end of a
lever rod is moved backward, whereby a brake is ap-
plied to a pulley connected with the endless chain.
This checks the rmovements of the endless chain, and
in coneequence the feed of the sliver to the condenser.
Thus the whole process of feeding is controlled auto-
matically.

Mr. G. W. Tarr, of New York city, haspa-
tented an improved derrick which he claims is stronger
and more durable than any derrick of the same weight
and size heretofore made. Thelower end of the derrick
boom is pivoted into a frame, which may be raised to
any clevation desired by means of chains, which pass
over a pulley at the upper end of the derrick post, the
chains being made in such a way as to be eelf-locking.
The derrick boom isslotted, and is provided with pulleys
in euch position that the weight to be elevated may be
brought to bear either upon the extreme end of the
boom or lower down, where the strain will be less great.

A device which is designed to cause the
automatic signaling of an approaching train at inter-
vals along the track and at suitable dietances from
crossings and stations has been patented by Mr. W. R.
Wood. of Bowling Green, Ky. The inventor places a
pivoled ** shoe ™ at one side of the ash box, adjacent to
one of thedrivers of the engine, and connects it with an
alarm or signal bell in the engine cab; the shoe being
adapted to engage with a cam fastened to the track tle,
whereby when the shoe passes over the cam. it will be
raised by the cam and the signal bell in the engine cab
will be rung.

An ingenious machine for heeling hoots and
shoes is the subject of a patent g d to Mr. J. Sper-
ry, of Philadelphia, Pa. The process consists in mount-

ing & number of boots or shoes upon forms on a hori-
zontal revolving table, so that each may be brought
succeraively undermeath a drop hammer. When in ope-
ratiou, the hammer descends and drives the nails
through the sole and clinches them on the iron last. A
finishing piece of leather is then placed on the heads of
the nails, which still project somewhat, and when the
bammer descends a second time the nails will be driven
entirely home and the operation finished.

A machine for sizing and shricking wool
and fur felt hats has been patented by Mr. W. F. Mar-
tin, of Dannemora, N. Y. The improvement consists in
arrangiog several convex rollers upon a movable frame,
which by means of a lever may be adjusted in relation
with two large concave rollers which are placed above
the smaller rollers. A emall convex roller is located
between the two larger rollers, In operation the hats
are passed between the several rollers, and a reciprocat-
ing movement s given to the lower eet of rollers by the
lever attachment mentinned. In this machine the pro-
cess of hat making by hand is cloeely simulated, and
the work is accomplished more rapidly by it than when
done by hand.

A very ingenious machine for removing
the stiff bristles from seal and other skins, and also for
unhairing such skins or cutting off part of the length of
the hair, has been patented by Mr. Theophil Rasmus,
of New York city. The invention provides a device for
stretching the fur on a plate preparatory to clipping off
the bristles, and for holding the hair down for this pur-
pose by means of acurrent of alr which {s produced by

A simple and rapid working reaper and har-
vester is the subject of a recent patent issued to Mr.
Benj. Hebron, of Cassopolis, Mich. This machine is so
arranged as to control and direct the graip ar both edges
of the swath while being cut, 8o that it will fall npon
the platform of the harvester in a proper position for a
sheaf. It may also readily be adjusted to suit the height
aud varied condition of the grain,

An improved flexible harrow adapted espe-
cially for use on rough ground hus been patented by
Mr. J. D. Privett, of Oxford. Ala. Several bars hold-
ing the teeth of the harrow, are joined oune to another by
alink, secured to the bars by eye bolts. which render the
harrow flexible, 8o that it will conform to the uneven
surface of the field, relieving the strain upon the team,
drawing the harrow, and accomplishing the work of
pulverizing the grain to better advantage.

A sod cutter mounted on a sulky frame for
breaking up prairie or other grass lands has been pa-
tented by Mr. F. A. Blanchard, of Cotile, La. A eeries of
revolving cutters are surpended from a frame which is
attached to the axle of the enlky, and which cut the
tough sod into stripe as the vehicle passes overit. A
lever i8 located within reach of the driver, by means of
which the cutter may be raised when obstacles are en-
eountered.

A seed sower of wheel barrow construction
for sowing all kinds of small sced, and provided with a
cord distributer iucapable of being clogged with dry
seed, has recently been palented by Mr. Mason Gihbs,

a suitable hlower. Other devices are provided for mov-
ing the cutter knives toward the upper edge of the
plate over which the skin is stretched, and for pressing
combe against the skin after the hair has been laid
down by the curreut of air, all theee being operated by
the same driving shatt.

Mr. 8. D. Engle, of Hazleton, Pa., has re-
cently patented some improvements upon an engraving
machine for which the same Inventor originally obtain-
ed a patent in September, 1881. A workbed so con-
structed that it may be adjusted to any desired inclina-
tion is attached to a bracket which slides in the stand-
ard of the macbine. Upon this bed is clamped the ob-
joct to be engruved. The ting tool is pended
abore the plate to be engraved and counected with a
tracer below in such a manner as to follow every mo-
tion of the tracer, 8o that when the instrument is moved
by hand over the lines of the type, which is clamped in
poeition on the tuble ar a guide, the cutter above will
produce a similar device npon the before mentioned
plate.

Mr. William E. Wild, of Candalara, Nev.,
has patented an improved machine for boring, driiling,
and facing metals, which consists in a holiow tool car-
rying shaft rotating and sliding upon a guide rod, and
connected with the drive shaft and the feed screw by
gearing. The gear wheel attached to the hollow tool
carrying shaft is provided with flanges to engage the
driviug gear wheel, so that the said driving gear wheel
will move up and down wich the hollow shaft. To the
lowes end of the hollow shaft is atyached a plate carrying
the tool holder, and 8o arranged that the tool holderand
tool will be fed forward by the revolution of the hollow
shaft. The hollow tool carrying shaft slides upona
rod attached at its lower end to the work table to guide
and support the hollow shaft, Mr. Wild is also the pa-
tentee of a machine for reboring cylinders without re-
moving them from their beds. The inveation consista
in a machine with a spider made with radial slots in its
arms to receive the fastening bolts, and provided with
radial arms to receive and support the drive shaft and
the feed screw, so that the machine can be readily se-
cured to the cylinder and the operating parts of the ma-
chine connected and held in place. To the legs of the up-
right frame of the machine are bolted legs provided with
vertical alots, 8o that the machine can be readily ad-
justed higher or lower, as the position of the cylinder
may require. The same inventor has likewise patent-
ed an improved machine for cleaning, separating, and
grading grain. Several sieves are arranged in the apper
pert of the frame on an incline, each lower sieve being of
greater length than the sieve above. An air chamber is
provided for blowing away the chaff while the grain is
on the sfeves. A spout {s secured to the lower end of
each sieve to receive impurities which will not pass
through the sieve, and discharge them into a receiver.
The grain that passes through the lowest sieve falls
upon an inclined bottom of a shoe, which guides the
grain into a vertical frame which is provided with a
series of inclined ribs, leaving a greater proximity to
one auother toward the bottom of the frame. Attached
to the end of each pair of ribs are ruitable spouts for
guiding the grain, after it has been thas graded, into sep-
arate receivers. The framee carrying the sieves and the
ribs, which are both connected one with the other, are
oscillated by a pitman connected with an eccentric,
upon the power shaft of the machine. This seems to be
avery simple and complete device for effecting the
successful reparation and grading of grain. Mr. Wild
has further patented a grain cl , grader, and eepa-
rator, of entirely different form, conslsting of two oscil-
lating shoes mounted upon a frame, having a three-
armed lever pivoted on the frame betweert them and
connected with the driving power for the purpose of
setting the shoee in motion. The grain as it passes
through the hopper in the upper part of the frame falls
through a sfeve, the chaff being removed by the blow-
ing machine, and then passes on to a series of frames
provided with paralle]l bars, and so constructed that the
larger kernels will be seperated and guided Into & re-
ceiver, the smaller kernels passing through to be graded
in a aimilar manner lower down. The grain may be
passed through any number of these sieves according
as the work may require.
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AGRICULTURAL INVENTIONS,

A very simple cutter for severing the bands
of bound grain has been patented by Mr. W, B.
Bowers, of Falla City, Neb. The cutter is fustened to
the fingers of the hand with straps, so that in feeding
the grain to a thrashing machine, one handiing will
suffice for cutting the hands and passing the bundle to
the machine. This device is very simple and will be
found useful {n the bandling of grain.

of Hi » Mich. Among other advantages claimed for
this machine {8 that the seed is carried and distributed
80 low down that it will not be blown away by the wind,
as is frequently the case where seeders mounted on
carriages are nsed.

Mr. 8. D. B.Kise, of Kingwood, N. J., is the
patentee of & new cultivator which is 8o constructed as
to regunlate the depth and alro to change the position of
the plows, 80 as to direct the dirt toward or from the
plant as desired. The axle of the culitivator is arched,
and the gmiding handles extend from and are made fast
 both the bars to which the plows are fastened, and to
the axle in front of the machine, which tends to
strengthen the machine and keep it more under the
control of the operator.

An improved machine for preparing the
soll for crope of various kinds has been patented by
Mr. C. H. Knapp, of Mansfleld, Pa. Thismachine con-
sists in two pairs of scrapers arranged firmly upon a
crossbar with a roller placed behind each pair of scrap-
ers, for the purpose of smoothing the work done by the
latter. 'I'he machine is constructed in this form with
the object of forming two ridges or rows at a time, A
device is provided for regulating the depthat which the
scrapers shall work, and also jointed arms are hinged
on each side of the machine carrying markers at their
ends for marking a row on either side for the guidance
of the machine at the next turn.

Mr. George N. Todd, of Fort Smith, Ark.,
‘ bas patented an improved machine for harvesting cot-
ton, The cotton is stripped from the plants by two
seriee of cylindrical brushes, which are journaled one
above the other horizontally to revolve in bearings in
the frame. The plants pass readily between these two
sets of brushes, which are located quite far apart at the
front end and converge toward one another at the rear,
80 a8 to thoroughly pick the cottoo from the plaut. The
rvotary brushes are set in action by the main wheels of
the machine, the whole operation except the propelling
of the harvester, being automatic.

MISCELLANEOUS INVENTIONS, <

A self-feeding fire grate has been patented
| by Mr. S8amuel Russell, of Apperton Villa, Staines, Mid
dlesex, England. A magazine is provided from whichk
the fuel is fed automatically into the grate as the coal
is consumed.

A convenient case for holding bills, letters,
etc., adapted to be placed in the pigeon holes of a desk,
has been patented by Mr. H. J. Hoffman. of,Netllsville,
Wis. The case is constructed with an end piece to
which a cover is hinged, so that, when turned upward,
it rests on the end plece of the case. holding the papers
in a convenient position for inspection.

A device for holding the free end of a rib-
bon on the roll on which it is wound has beer: patented
by Mr.J. Mellette, of Winamac, Ind. This consists
in a U.-chaped wire spring, the ends of the prongs
being secured in the holder. and the circular por-
tion of the wire passes over the ribbon and prevents
its becoming unwound from the wooden roll,

A simple and effective mode of fastening
the end gute of farm wagous has been patented by Mr.
Andrew Graham, of Clarion, Iowa. The inventor pro-
vides a rod hooked at each end which extends across
the tailboard near its center. One end of the crossbar
or rod Is hooked into the body of the wagon, and the
other end engages with a lever which is provided with
a trip device for relieving the rod, which enables the
end board to be readily removed.

An ingenious and amusing toy milch cow
has been patented by Mesers. W. H, Mantz and Robt.
Blum, of Mt. Vernon, Ill. Thereis a tank for holding
the milk inside of the cow extending into the udder, at-
tached to which are syringe-pump teats that give fcrth
the milk when manipulated in the ordinary way. A
rod running throngh the cow to her jaw is artached to
the pump in such a manner that when the milking ope-
ration ie In progress it moves the jaw, giving the ap-
pearance that the cow is chewing her cud.

A wire fence in which the tension of tbe
wire is throughout the same. whether the ground be
level or otherwise, is the subject of a patent granted to
Mr. W. C. Gholeon, of La Grange. Ga. The posts which
support the wire are provided at their lower ends with
iateral projections for anchoring them in the ground,
while the corner posts are provided, in addition, with
braces. The wires are beld to the post by roller brack-
ets, thus permitting the wires to etretch a long distance
over the rollers, whereby the tension will be greater and
the resisting power of the wire increased. These wires
are prevented from spreading apart by rross wires, or
should this not prove sufficient, wooden stays are sube
stituted,
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Gould & Eberhardt's Machinlsts’ Tools. See adv.,p. 802.

Cotton Beltiug, Rubber Belting, Leather Belting, Linen
Hose, Rubber Hose. Greene, Tweed & Co., New York.

For Heavy Punches, etc., see illustrated advertise-
ment of Hilles & Jones, on page 300.

Barrel, Key, Hogshead, Stave Mach'y. See adv. p.802.
For Mill Mach'y & Mill Furnishiug, see illus. adv. p.800.
See New American File Co.'s Advertistment, p. 802.

Mineral Lands Prospected, Artesian Wells Bored, by
Pa. Diamond Drill Co. Box 423. Pottsville, Pa. See p. 30,

Fine Taps and Dies in Cases for Jewelers, Dentists,
Amateurs. The Pratt & Whitney Co., Hartford, Conn.

Woodwork'g Mach’y. Rollstone Mach.Co. Adv., p.300.

For best low price Planer and Matcner. and latest
improved Sash, Door, and Blini Macbinery, Send for
catalogue to Rowley & |lermanoce, Williamsport, Pa.

The Porter-Allen High Speed Steam Engine. South-
work Foundry & Mach. Co.,430 Washington Ave.,Phil.Pa.

Steam Pumps. See adv. Smith, Vaile & Co., p. 800.

Stenographers, type-writers, clerks, and copyists may
be obtained free of chérge at the Younz Women'’s Chris-
tian Association, 7 East 15th Street, New York.

Ejector Condenser for Steam Engines or Vacuum Pans,
J.1.. Aiberger, Bumialo, N.Y.; or T.8ault, New Haven,Ct.

Lathes 14 in. swing, with and without back gears and
screw. J.Birkenhead, Mansfield, Mass.

Five foot planers, with modern improvements. Geo.
8. Lincoln & Co., Pheenix lron Works, Hartford, Conn.

The Best.—The Dueber Watch Case.

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 Canadian patent, $40. Various other
forelgn patents may also be obtained. For instractions
address Munn & Co., SCIENTIFIO AMERICAN Patent
Agency, 261 Broadway, New York. ,

Curtis Pressure Regulator ahd Steam Trap. See p. 296

The Celebrated Wooton Desk. S8ee adv., page 286.

Lightning Screw Plates, Labor-saving Tools, p. 286.

Wanted.—Pateuts or the right to manufacture the
articles on royalty. Give full particulars. Cuts, draw-
ings and specifications will be returned. if not in our
line, on req:est of partles sending same. Lock Box 385,
West Troy, N. Y.

Farley's Directories of the Metal Workers, Hardwm
Trade, and Mines of the United States. Price $3.00
each. Farley, Paul & Baker, 830 Market Btreet, Phila.

Correspondence solicited from parties desiring brass
or bronse castings. Special facllities for larxe and heavy
work. Lock Box 85, West Troy. N. Y.

C. B. Rogers & Co.. Norwich, Conn., Wood Working
Machinery of every kind. See adv., page 2.

The Sweetland Chuck. See illus. adv., p. 270.

Knives for Woodworking Machinery.Bookbinders, and
Paper Mills. Taylor, Stiles & Co., Riegelsville, N. J.

Improved Skinner Portable Engines. Erie, Pa.

Guild & Garrison’s Steam Pump Works, Brooklyn,
N. Y. Steam Pumping Machinery of every descrip-
tion. Send for catalogue.

Bofler Scale.—Parties having fine specimens for sale
or loan. address Jas. F. Hotchkiss, 84 John Street, N. Y.

Permanent Exposition.—Inventors’ Institute, Cooper
Unlon, N.Y. City. Every facility for exhibition of machin-
ery, merchandise, and inventions. The expense is small
—the advantages great. Send for particulars.

Contracts taken to manuf. small goods in’sheet or
cast brass. steel, or iron. Estimates given on recelpt of
model. H. C. Goodrich, 68 to 72 Ogden Place, Chicago.

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions, etc. Com-
plete outfit for plating, etoc. Hanson & Van Winkle,
Newark, N. J., and 83 and 94 Liberty 8t.. New York.

Lists 29, 80 & 81, describing 4,000 new and 2d-hand Ma-

hi ready for distr | State just what machines
wanted. Forsaitb & Co., Manchester, N. H.,& N. Y. city.

“Abbe” Bolt Forging Machines and ** Palmer” Power
Hammers a specialty. Forsaith & Co., Manchester N.H.

Railway and Machine Shop Equipment.
Send for Monthly Machinery List
to the George Place Machinery Company,
121 Chambers and 103 Reade Streets, New York.

25/ Lathes of the best design. G. A. Ohl & Co,,
East Newark, N. J.

«How to Keep Bollers Clean.” Book sent fres by
James F. Hotchklss, 84 John St., New York.

Engines, 10 to 50 horse power, complete, with govern-
or. $250 to $560. Satisfaction guaranteed. More than
seven hundred in use. For circular address Heald &
Morris (Drawer 127), Baldwinsville, N. Y.

Wanted.—Patented articles or machinery to make
and Introduce. Gaynor & Fitzzerald, New Haven. Conn.

Water parified for all purposes, from household sup-
plies to those of largest cities, by the improved fiiters
manufactured by the Newark Fiitering Co., 177 Com-
mercg St.. Newark, N. J.

Latest Improved Diamond Drills. Send for circular
to M, C. Bullock Mfg. Co.,80 to88 Market 8t., Chicago, Il

.| the whole range of

Srientific dmervican,

For Power & Economy, Alcott’s Turbine, Mt.Holly, N.J.

Ice Making Machines and Machines for Cooling
Breweries, etc. Plotet Artificial loe Co. (Limited), 142
Greenwich Street. P. 0. Box 3083, New York city.

Split Palleys at low prices, and of same strength and
| appenrance as Whole Pulleys. Yocom & Son’s Shafting
Works. Drinker St., ’biladelphia.l'a.

Machinery for Light Manufacturing, on band and
built to order. K. E. Garvin & Co., 159 Center 8t., N. Y.

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

Supplement Catalogue.—P in pursuit of infor-
tion on uny sp gl ing. 1, or scien-
tific subject, can have of ts of the 8cCI-
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains Iengthy articles embracing
gl hanies, and physi-

cal science. Address Munn & Co . Publishers, New York.

Soapstone Packing, Empire Gam Core, and all kinds
of Engine Packing. Greene, Tweed & Co., New York.

HIN'TS TO0 CORRESPONDENTS.

No attention will be paid L0 communications unless
accompanied with the full name and address of the
writer.

Names and addresses of correspondents will not be
given lo inquirers.

We renew our request that correspondents, in referring
to former anawers or articles, will be kind enough to
pame the date of the paper and the page, or the number
of the question.

Correspondents whose inquiries do not appear after

a reasonable time should repeat them. If not then pub-
lished, they may conclude that, for good reasons, the
Editor declines them.

Persons desiring special information which is purely
of a personal character, and not of general interest,
should remit from $1 to $5, according to the subject,
as we cannol be expected to spend time and labor to
obtain such information withoat remuneration.

Any numbers of the SCIENTIFIC AMERICAN SUPPLE-
MENT referred to in these columns may be had at the
office. Price 10 cents each.

Correspondents sendipg samples of minerals, etc.,
for examinatlion, should be careful to distinctly mark or
label their specimens 80 as to avoid errov in their identi-
fication:

(1) J. F. T. writes: Having noticed in a
recent issue of your valuable paper that a premium had
been offered by a British society for the cheapest and
most durable plant and tree label, please allow me
to state, though not wishing to compete for the prize,
that a sheet of common sheet zinc, writlen on with a
lead pencl], has preserved the letters quite legibly when
exposed to the weather for five years. If cut slightly

tapering, a few inches longer than needed, and wrapped
spirally round a small tree limb, no injury will result,
but it will expand as the tree grows, and remain good
for many years. If the name is gone over anew witha
pencil every two years, such a label is almost perpetual
and cheap enough to suit any one, a8 they can be made
for a fraction of a cent each.

(2) D. U. B. asks for a receipt for a paint
for brick walls 9 inches thick, that will prevent damp-
ness. A. A good metallic paint mixed in puore lin-
seed oil will protect a wall from dampness as well as
any paint can do it.

(8) J. H. C. asks for a simple process for
making yeast for fermenting beers. A. Brewer's yeast
is prepared as follows: 73 pounds nukilned malt and a
handful of hops are gradually stirred ina clean tub
containing 7 galions of water of 170° Fah.; and to this
53§ gallons water of 200° are added. The tub is then
covered tightly and left quiet. After some time it is
cooled rapidly. This ls accomplished by setting in
cans filled with cold water, When the temperature of
the mash has reached 70°, the tub is covered again and
allowed to stand for some twelve hours longer, when 13§
gallons fresh beer yeast are to be stirred in. After an-
other tweive hours have elapsed, pierce .a hole in the
layer formed by the husks of the malt and dip 8§ gal-
lons of the liquor beneath, then stir the whole up and
dip 134 gallons from it (husks and liquor). This is the
mother leaven from which yeast can he generated all the
year round by using it in the way described instead of
the ordinary beer leaven. To the remainder in the tab
add 5 gallons wort of 90°, and make use of it within two
hours. The mother yeast also must be.used the same
day for fermenting another-portion.

(4) E. B. M. asks for a receipt for a good
gum for use on tobacco tags and labels. A. Usea paste
made of good rye flour and glue to which linseed oil,
varnish, and turpentine have been added in the propor-
tion of half an ounce of each to the pound.

(6) G. O. H. writes: Uunder the captivating
name of * Oriental Barometer," there s sold an artifi-
cial flower, stained with some chemical substance which
changes its color with the varying hygrometric state of
the air; turning pink or red with much moisture, and
blue when it is dry. It is a rather pretty toy. What
chemical is used? A. Solution of cobalt chloride is
used.

(6) J. K. asks: In rolling any round sub-
stance over a level surface, what power causes said
round substance to stop? A. The resistance to a roll-
ing ball comes from the friction of the air upon its sur-
face, the resistance or compression of the air against
the front, and the compression of the point of contact
with the plane over which it is rolling, which in fact is
no point, but a nearly flat surface, which is smaller as
the substances are harder.

(7) G. B. B. asks: 1. Can you give me a
receipt for staining maple gray? It is easy to get gray
veneers, but I want to stain the solid wood gray. A.
Try the following: Exnose a quantity of vld iron, or,
what 18 better, the borings or turnings, in any conve-

nient vessel, and from time to time sprinkle them with
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muriatic acid, dilated in four times its quantity of water,
till they are very thickly covered with rust; then to
every 6 pounds add 1 gallon of water in which has been
dissolved 2 ounces potassium carbonate; lay the wood
in the copper, and cover it with this liquid; let it
bolil for two or three hours till well soaked, then to
every gallon of liquor add a quarter of a pound of green
copperas (iron sulphate) and keep the whole at a mode-
rate temperature till the dye has sufficiently penetrated.
9. Can you tell me what is ‘‘linseed ofl varnish,” re-

ded ina number of your paper for ap-
plying to hard wood floors? A. To make linseed oil
varnish: Boil linseed oil 60 parts, with litharge 2 parts,
and white vitriol 1 part, each finely powdered until all
water is evaporated. Then set by.

8) J. J. W. writes: 1 am trying to make a
kaleidoecope, have the glass strips incased, and the
colored bits of glass in place, and get the reflection,
but there is too mach of it. I get the center figure, but
this is reflected, and shows on the inside. I want to
know how to get one well defined, clear cut figure in
the center. I have nsed glass 10 and 12 inches long, 134,
1%, and 8 inches wide, all with same result. A. For
kaleidoscopes, use plain thin polished plate, 6 inches or 7
inches long, object end 1 inch to 13§ inches wide. Black
the backs with asphaltom varnish. Use two mirrors
only. Makejthe angle exactly to suit the figure required—
6 sides 60°, 8 sides 48°. Adjust the angle by sight to
perfect the figare. Make the hole in the eye end very
near the angle of contact. Black the tube over the open
side and define the outside of the image as circular or
angular by the rim of the cell. If you use a third mir-
ror, you will multiply the number of images.

9) F. L. M. asks for a receipt for cleaning
and repolishing brass band instruments. A. For band
instruments use as little abrading powder as possible.
If cared for every day, a little whiting or reflned chalk
upon a piece of chamois is all that is necessary. If they
are neglected and become oxidized, a solution of oxalic
acid and water will clear the oxide by rubbing the spots
with a cloth moistened with the acid.

(10) J. F. asks: How much coal is con-
sumed in one of our largest steamshipe  (during tweunty-
four hours) going from New York to Liverpool? A.
Atout 175 tons each twenty-four hours,

(11) E. C. 8. writes: I am very anxious to
know if white sand can be melted when not mixed
with other substances. If so, what heat is necessary?
A. White sand, or silica, will melt at the welding heat
of a forge. It is nsed by blacksmiths as a flux for weld-
ing wrought fron. It cannot be melted in & crucible
and cast in shapes like iron because it is viscid or thick
like molasses at any heat that can be attained in ordi-
nary fires, The slags from furnaces run freely because
of their mixture with lime, iron, and other earths from
the ores and added fluxes. A crucible made of pure
fire clay, such as is nsed in glass houses, would stand
the heat required to meit pure silica, but you would
find dificulty in raising sufficient heat in any ordinary
furnace to more than cement it into a mass.

(12) J. W. B. asks for a recipe for staining
cherry in imitation of old mahogany. A. Digest log-
wood chips in vinegar or acetic acid for twenty-four
hours or more, When ready to use, heat the solution,
then dip the wood until suitable color is obulned

(18) E. J. A. asks how to make and ube in
small fron castings, cores of an eighth of an inch thick-
ness. A. Your query is not explicit enough to admit
of anythiag buv a general answer. It depends upon the
size of the cores that are an eighth of an inch thick, and
also the bulk of iron that !s to surround the cores. The
malleable iron and brass founders find no difficulty in
making small thin cores by stiffening new moulding
sand with a very small quantity of flour paste or glue
water. Dry the cores in an oven not hot enongh to
burn the paste or glue. Some use stale beer instead of
the paste or glue. If the core is long and slender, a
small wire inserted is good to stiffen or prevent it
from breaking.

(14) W. R. asks how charcoal is used for
casting fine brass and alloys. How is it prepared and
how sct In the moulds. 1sthere any periodical devoted
to brass casting and similar work? A. Among brass
founderc charcoal is nsed to dust the moulds for the
purpose of making the metal run smooth, pound the
charcoal in & mortar to fine dust aod put into a little
bag of cotton cloth. Shake over the mould and blow
the surplus off. For a complete work on brass mould-
ing and casting get ¢ Larkin’s Practical Brass and Iron
Founder’s Guide.”

(15) D. B. asks: 1. Are hollow brick walls
better and stronger than solld walls? For instance:
brick building—4 stories—1st floor earth; 2d story, ma-
chine shop, say 15 tons; 8d story, stove shop, say 9
tons; 4th story, light goods, say 6 tons. A. The
tremor of factories is more severe upon hollow walls
than upon solid walls, unless more than the guantity
of material in a solid wall is put into a hollow wall. Itis
the weight of material in the walls that counteracts
tremor and swaying. A hollow wall under any circum-
stance for factories should be thoroughly bonded at
emall intervals. 8. What is the proper diameter and
thickness of metal in the columns for each flat to sup-
port the above weight? A. This cannot be answered
without more data.

(16) J. J. writes: I am engaged in sheep
raising, and in marking them with paint or tar the
wool isinjured. Could you suggest any substance that
wounld mark and remain for a year, and then be re-
moved without injury to the wool? A, The following
is recommended as a waterproof branding ink:

Shellac...... PN heeeeienrereeeias 9 ounces.

0

Gum arabic............ eesernennnaann
Lampblack, sufficient.

Boil the borax and shellac in water till they are dis-
solved, and withdraw from the fire. When the’solution
has become cold. compiete 25 ouncer with water, and add
lampblack enough to bring the preparation to a suitable
consistency. When it is to be used with a stencil. it
must be made thicker than when it is applied with a

brush. The above gives a black ink, for red ink sub-
stitute Venetian red for iampblack; for biue, ultrama-
rine; and for green, & mixture of ultramarine and
chrome yellow.

(A7) T. G. C. asks fora cheap wash that
would prevent the wet penetrating into brick walls,
The bricks are very porous and paint is too expensive.
The houses are always damp after rain. A. Try a thin
wash of Portland or Rosendale cement, with preference
for the former, Itis to be applied in the same way as
whitewash.

(18) A. W. M. asks for a paint or varnish
guitable for*kitchen walls, that will wash or can be
cleaned in some easy manner. Walls not hard finished.
A. Use a linseed oil paint, that is, any colored metallic
oxide ground in linseed oil.

(19) H. W. B. asks: 1. If a coil is wrapped
around one end of a piece of iron and a enrrent of elec~
tricity passed through it, do not both ends of the iron
become magnetic at once; and if we intended using this
magnet as & source of power, would we not obtain
about double the power if we utilized both poles of the
{ron bar instead of only one? A. You would secure a
great increase of power by the useof both poles. 2.
Does the fact of a secondary cnrrent being taken for
uge in any way, wasle the primary, {.e¢., suppuse we
bave two batteries of equal power and the current from
both of which is run through coils of the same length
and resistance (one coil however is surroanded by an-
other from which we obtain a secondary current) is the
primary current in any way weakened, or do we obtain
the full force of the primary plus the force of the
secondary? A. The primary current is weakened by
the presence of the secondary wire.

(20) O. C. W asks: How are red, blue, and
black inks for rubber printing stamps made? A. Blue
ink:

Indigo in fine powder.. ve-...10 parta.
Gum arabic e 41
Glycerine,.osoeeeiiieicececnoiioanannes 4
Water ... e 8 0

Dissolve the gum in wawr, lmx lt with the glycerine,
and then tritorate it thoroughly in a mortar with the
indigo uutil a thoroughly howogeneous wixture is
obtained. For black ink use nigrosin inless quantity
and add dextrine to stiffen the mixture. 2. What will
prevent the rubber from sticking to the plaster matrix?
A. Use soap. 8. What temperature should the rubber
be heated? A. That depends altogether upon the com-
position of the rubber mass. 4. What kind of oil shoald
be uxed to oil the type? A. The use of oll is not advisa-
ble onder any circumstances.

@1) A. H. asks: How can thick, tough
Manila paper be made thoroughly waterproof in the
sheet, and yet remain pliable? A. Melt in 10 pints hot
water, 80 ounces glue, gelatine, or size, and 8 ounces
gum arabjc. In another 80 pints hot water melt 2
ounces of eoap and 4 pounde alom. Mix both liquids
together in one pot. This constitutes compound No. 1.
In another pot heat a half a gallon benzol and 1 gallon
paraffine, and melt iu it 24 ounces resin; let it boil uotil
it attains a moderate degree of consistency. To these
materlals, resin, oil, and copal or mastic varnish may,
in some cases, be added. This is composition No. 2.
First dip the article to be waterproofed into the com-
position No. 1, in a heated state, and then dry it. Next
apply No. 2 ina cooled state with a brush or in any
other convenient manuer. Care should be taken to
avoid igniting the benzol, as it is highly inflammable,

22) E. L. C. writes: 1. In steaming lager
beer (Pasteurizing) I find a large number of the bottles
break on beiug immersed in the warm water at 50° F.
1s there any meanes I can adopt to prevent the leakage?
A. In order to preserve the bottles, we would suggest
that they be universal in cold water and the same
gradually heated until the boiling point is reached, and
then slowly cooled. This if repeated has the effect of
annealing the glass. 2. Also, if you would please state
the usual procees of Pasteurization, and the tempera-
tures used at first and last? A, Heat to about 160° in
two perlods, say first to 80° and then to 160°. The bot-
tles in which the beer is heated should be very carefully
chosen,free from flaws; and as nearly as poesible of uni-
form thickness. After the desired temperature has
been attained, it should be very gradually cooled, one of
the causes of breakage is the bottles coming in contact
with the steam or hot air pipes used for heating, which
must be avoided. A wooden framework on the bottom
of the trough in which the bottles stand will best secure
the result. In cooling it will be an advantage if the
bottles stand on wood instead of stone or metal.

(23) E. F. F. asks for the process of the
manufacture of the gelatine sheets such as are used for
coloring the flame of the calcium light. A. Dissolve
fine glue or isinglass in water o that the solution when
cold may be consietent. Pour it hot on a plate of glass
(previously warmed with steam and slightly greased)
fitted in a metallic frame whose edges are just as high
as the wafer should be thick. Lay on the surface s
second glass plate, also hot and greased, so as to touch
every point of the gelatine while resting on the edges
of the frame. By its pressure the thin cake is rendered
uniform. When the glass plates have cooled, the gela-
tine will be solid and may be removed. It can then be
cut into disks by punches, etc. It can of course be col-
ored by adding suitable coloring material, aniline colors
for instance.

(24) H. D. H.—If you have a single picce
to harden, such as a watch spindle bearing or escape-
ments, or pieces that a gas jet will heat, you can mixa
tittle soap and lampblack (soft soap if you can get it).
Bind the piece with a turn of binding wire (very fine) to
hold by; put a little of the soap and lampblack upon the
piece to protect it from the air. Heat in a gas jet and
plunge endwise in cold water. Some usea large aicohol
flame to good advautage. Springs laid upon a little
cage of hinding wire, 80 a8 not to interfere with the uni-
formity of heating, may be heated by an alcobol flame.
Lay a thin piece of charcoal on the top of the spring to
get an even heat. Drop the spring into the water fiat,
80 that all parts will enter the water at the same in-
stant,



(25) F. T. H. writes: | am making sal-am-
moniac batteries and have a quantity of ground coal
carbon (obtained ffom the gas works), of which I de-
sire to make carbon plates. 1, With what shall I mix
the carbon? A. Ordinary gas carbon is generally used
and sawed to suitable sizes, or else press together in an
iron mould a mixture of coal dust and powdered bitu-
minous coal and then heating in a furnace. A mass is
thus obtained, which by being soaked in sugar-sirap,
or molasees and calcined again acquires great compact-
ness and high conducting power. 2. What material is
best for the mould? A, Iron mould. 8. Must the mix-
tare be carbonized at an intense or at a moderate heat?
A. Red heat. 4. It there is any danger of the carbon
sticking to the mould, please let me know how to pre-
vent its doing so. A. They are not apt to stick. 8.
Please giveme & good recipe for the composition of
which printers’ rollers are made. A, Use glue and
molaases in proportions varying from 8 pounds of glue
in summer to 4 in winter for each gallon of molasses.

(26) H. M. P.—Your object glass of 81
inches focus will probably need not more than 2 eye-
pieces which should be of the Huyghenian form, con-
sisting of a plano-convex lens for s field glass, and also
a plano-convex lems of s lesser diameter and focal
length for the eye lens. TFor the best form the
focal length of field lens shounld be three times the focal
length of the eye lens. They should be placed at one-
half the distance of the sum of their focal lengths apart.
You can purchase the eyepieces already made up at any
optical establishment and in Boston at Stoddet‘s. 181
Devonshire Sireet; ask for mi pe eyep An

fng to be used for steamor water. A. We know of
nothing better than clean kidney tallow, tried out with
steam or over a fire. Dip the hemp or flax packing in
the tallow while warm, and draw it through the hand to
clear 1t of excess of tallow,

(34) C. H.—Artificial honey consists of
sirup or glucose flavored slightly by phosphites
and sometimes a little pure honey is added. 1In
California one part of honey is mixed with one part of
glucose. For the comb varions mixtures of waxes are
used.

(85) F. 8. asks: What is true magnetic
fron? Is it valuable? Does it indicate the presence of
precious metals? A. Magnetic iron is loadstone or
magnetite. It is the most valuable jron ore that is
mined. Its value depends upon the percentages of
sulphur and phosphorus that it contains,

(86) D. 8.—The simplest way is to stretch
a string 80 a8 to touch the style of the sun dial at its
edge and in linewith the north star; fix the style par-
allel with the string with its base level, then drop a
plumb line from the string beyond the style, then ob-
serve when the shadow of the polar string touches the
plumb line; mark the shadow of the style upon the
base of the dial. See article in Nofes and Queries
September 0, 1882, No. 8, ‘‘ How to Construct a Sun
Dm‘“

(37) R. P.V. asks: 1. How are letters and
figures put on satin or silk with bronge without print-
ingthem? A. Letters upon satin- or silk are printed,

A eyepiece will give you apower of 13. A Beyeplece
wiil give you 20, and a C eyepiece will give a power of
80. If you wish to try higher power. a D will equal 50,
and still further an E will give a power of about 90,
which will probably be higher than your object glass
will stand, unlese it be anextrs fine one in definition.

(27) Scribe.—The finest common black ink
is prepared according to the old receipts from tannin or
extractof galls and & protosalt of iron, in connection
with gam—thus:

Blue nutgalls, powdered...............7 pounds.
Copperas, iron sulphate.... . 1 poand.
Mucilage of gum arabic. . .
Water......... ve seccnene

The taonin of the galls having been extracted’by botl-
ing with a small quantity of the water, and the liquid
extract allowed to settle and cool, it is then mixed with
the iron salt previously dissolved in & sufficient quantity
of cold water, and the mixture agitated with gam water.
The quantity of gum used is usually aboat one-third
the weight of the galls employed; the quantity of water
aboat one gallon to the pound of galls. The ink is ren-
dered darker when first written with by the addition of
a small quantity of sal ammoniac, one ounce or so to
the gallon. Logwood extract is also sometimes em-
ployed for a similar purpose. For full color, body, and
finidity we generally prefer one of the aniline prepara-
tions. In these aniline black 1is the basis of the color,
In preparing the ink the darkest shade of solable ni-
grosiue is usually chosen. It is first made into a thick
paste, by grinding or triturating it in a mortar with a
small quantity of hot water. This paste is then mixed
with a suitable quantity of warm water (not too much)
and strained through a silk bag, when it is ready for
use. It has, when reduced with considerable water, a
blaish color; this may be corrected by very slightly acidi-
tying it with sulphuric acid and adding a small quan-
tity of ordinary gall iron ink or a strong aqueous de-
coction of alizarine.

28) A. A. L.—To make a fllter with a
wine barrel,procure a piece of fine brass wire cloth of a
size sufficient to make a
partition across the barrel,
Support this wire cloth
with a coarser wire cloth
under it and also a light
frame of oak, to keep the
wire cloth from eagging.
Fill in upon the wire cloth
about 8 inches in depth of
clear, sharp sand, then 2
inches of charcoal broken
finely, but no dust. Then
on the charcoal 4 inches
of clear, sharp sand. Fill
up the barrel with water, and draw from the bottom.

(29) W. 8.—Watch hands are punched.
The die block 18 divided lengthwise of the hand and
held together by a collar and set screws. The punch
is solid, and enters the die on a shear, {. ¢., one end
enters first, so that the cut does not all take place at
once. The inner perforations are made with a separate
die,

(80) G. A. F.—You cannot heat a building
15x15x20 feet high from a kitchen boiler at 50 feet dis-
tance. The circulation will be sluggish or wanting
altogether, The plan has been tried for plant rooms
at the side of dwellings, smaller than your bailding,
without satisfactory results. We recommend a small
houee furnace or a stove in a small chamber.

81) J. C. W. writes: I have a small quan-
tity of gold which contains a large percentage of cop-
per. Could you give me a method for separating the
gold from the copper? A. Treat the alloy with nitric
acid; this agent will dissolve out the copper; or else
dissolve the entire mass in aqua regia, and precipitate
the gold with ferrous sulphate,

(82) C. C. C. asks in regard to the process
of engraving on metals, by the use of acids, with the
parts which are not be acted upon protected by wax:
1. What metal will work most quickly, that {s hard
enough, or that can afterward be made hard enough
for printing purposes? A. Zinc, in rolled plates. 2.
What acid will work most quickly? A. Dilute sul-
pharic acid. 3. How long will it take to cut the metal
to a depth of one-sixteenth of an inch? A. About
half an hour. 4. What substance may be nsed instead
of wax? A. Asphaltum varnish.

(88) W. 8. writes: Please give me recipe
for good lubricant in which to soak hemp or flax pack-

stenclled, or painted, and then bronzed. 2. What ele-
ments have been discovered since caesium? A. Gal-
lium, norwegium, thallium, davyium, beryllium, nep-
tanium, {lmenium, and several others, 3, Why is it
that Haswell's “Melting Points of Metals," differs from
other works? A. ‘*Haswell's Melting Points of
Metals,” is gathered from various authors and experi-
menters. They seldom agree, from the difficulty in
managing high temperature tests, and uncertainty of
the value in expaunsion in pyrometers.

(88) E. C. L.—Castor oil, 5 parts, thinned
with refined petroleum, 1 part, is & good lubricating
oil for bicycles or any other fine machinery. Good,
sweet, cold preesed lard ofl mixed with petroleum in
the same proportion as above is also excellent.

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and
examined, with the results stated:

L. W.—The sample is a rock containing nodules of
iron pyrites, probably carrying arsenic, and called min-
eralogically arsenopyrite.—F. C. Y.—The sample sent
is quartz rock without any apparent signs of gold or sil-
ver. An assay would show how much, if any, of the
precious metals it contained.

COMMUNICATIONS RECEIVED,

On Flying Machines. By G. B.
On New Use for Gas Mains. By G. A. 8.
On Crystal Rock. By W.C. B.
On the Keely Motor. By W. N.

INDEX OF INVENTIONS

For which Letters Patent of the United
States were Gramted

May 1, 1883,
AND EACH BEARING THAT DATE.

[See note at end of list about coples of these patents.)

Acld, manufacture of oinnamie, C. Rudolph....... 276,888
Adding machine, P. Neary.... .....ccoceenveceanans
Advenhuu windmill, J. B. £ G: 8. Spenosr
A telephonic, G. L. Weaver. .
Atomizer, W, A, Turner..............
Awning for hop pickers, J. Engle,
Baling prees, J. MGIVer ......cccccuvveiinneniinnnnns
Bar. See Harvester cutter bar. Rail joint splice
bar.

Bark conveyer, O. A. Lane......... cevene ceraenaes
Bed bottom, spring, F. Spoehr....... ..
Bed or lounge, folding, O. Stechhan .
Bed slats, devioce for fastening -prlm to, Ames

EFrost......... ccoies v i [ 276,548
Bed spring, B. H. Hickok...... ... 278,818
Bed, etc., spring, 8. F. Seely....... ........ .. 206,901

Bedstead, folding, J. M. Montgomery, Jr.. .
' Beer cooling apparatus, \V. Nussbeck..............
Beer, prooess of and apparatus for brewing, J.J.
MOtElOr ...covviiiinnniriinntiniiciiiiiieeeinas
Belt fastening, M. A. Nye . .
Berth, self-leveling, L. D. Newell ..
Berth, self-leveling, J. H. Porter ...
Bicvcle lock, Kenfield & Stilwell........ ..
Bird cage bathing attachment, S. P. Park.......
Blast furnaces, hot blast stove for, H, W, mlleott 278,790
Block. See Pulley block.
Bofler. 8See Tubular botler.
Botler furnace grate, moving, D. C. Hill ... ......
Bofler turnace, steam, J. G. 8extro........
Boller or other furnace, steam, C. Geurlnx
Book backing machine, roller, E. P, Donnell
Book, blank, A. E. Kipp.

Broom-stick. Durell & Goldie ...... 276,789
Boot and shoe sole cutting machine, H. C. Pease. 376.979
Boot or shoe heel stiffener, K. Andrews............ 278,550

Boot or shoe heel stiffeners, forming, C. Rochette 276,717
Besom stretcher and ironing board, A. C. Glbson. 276,802
Bottle stopper, F. F. Jewett.... .. Ceeee ceieeseeeene 216,82
Bottle stopper and draught nozsle, P. Henrichs.. 374,816
Bottle stopper, mustard, J. Gulden............ eeee. 276,683
Box. See Folding box. Journal box.

Box nalling machine, Smith & Dolg ...............
Bracket. See Dental bracket. S8iding bracket.
Brake. See COar brake. Locomotive and train

brake. Wagon brake.

Brick and tile hine, J. C. Anderson............ 208.549
Brick machine, dry pressing, Morrison & Wllleu. 378,961
Buckle frames, making, H. E. Fowler...... versases .97
Bung and bush, W. 8eng ............ . ,902
Butter package, W. H. Roberts. . 376,882
Button fastener, F. A. Smith, Jr.. . 276,638

Button fastener, J. F. Thayer......... ....... . 276,645

.

Button or stud, T. W. F. Smlt-ton

Cable stopper, O. Lynch .. 276,541
Calendar, L. M. Switsler...cccco covees o cseneeanene 216,643
Can. See Milk can.

Candle, G. H.KITK.....oceverinmcnaniccnersanes aeee

Cape and hood, combined, M. Be\lcr
Car brake, D. Torrey
Car brake, automatic, D. Torrey...
Car brakes. automatic take-up for, D. Torrey
Car ooupling, H. Gross... .
Car coupling, D. Kunkel, 8r...........
Car door {: ing, W. P. Jack
Car door, freight, B. F. Teal...............
Car label holder. freight, A. D. Penfold..
Car signal, B. P. Garsed...
Car, stock, B. P, Joiner. ...
Car wheel, W. . 8now....... .
Oard grinding machine, B. 8. ROY......ccoveennvenn
Carpet beating machine, H. W. Bates..

Carrisge, child’s, H. F. Brooks........ .. 316,955
Carriage, folding baby, F. Meyer. .. 276,853
Carrier. See Game carrier. Hay carrier.
Case. 8ee Paper card case. Pencil case.
Centrifugal hine, C. Von Bechtolsheim... ... 276,985
Chair. See Opers chair. Rocking, reclining, and

easy chair.

Chair and bed, combined, 8. A. D. Clark...... ...
Chamfering machine, T. Tobin...........ccccvvennes
Chinoline, preparation of oxyhydm-nethyl 0.

Chopper. SOeC(Monchopw
Churn, H. K@AND........ce00utteerersensecscnsconsases 576,588
Churn, V. Stlnwnlt, . ceenseres 276,92

Churn power, J. M. Furlong. 276,799
Cigar tip cutter, F. Flad....... PP cesssssscanencss 376,964
Clasp. See Corset clasp. ’
Clothespins, machine for making wire, A. B. Fran-

Clover hiillers, recleaning attachment for, ll. 0.
Meacham.. ...

Clutch mechanism, D. B. Hartley... .. 276.688
Cock, gauge.J. Lee............. . 276,83
Cock, steam, W, R. Middleton........ . .... ..ot 2i6.618

Coffee and other beverages, method ot lnd appa~
ratus for muking,J. C. Grant..
Oomb. See cnrryoomb.

cecene saesen

ing dry and plastic materials, machine
for.c chore .................... cercscencan .. 276,828
Oollar, horse, B. Gi88INGOr....c.cv.vvrieereranseseness 316,677

Cooler. See Mllk oooler.
Cops, apparatus for nwimuu yarn from broken

or damaged, R. L. Carr..
Corkscrew, M. Green.. .
Corn, device for hlntlu seod, A.
Corset clasp, A. Ottenheimer..
Cotton chopper, J. H. Brown..

Coupling. See Oar coupling. ‘I'hill ooupllng
Cover handle, vessel, J. Chsamont.......
Crate or box, folding sbipping, J. McIntyre
Crib, chair, and oommode. oombined,

Cultirator, wheel, W. B. Butler..
Currycomb, A. Hermundson.......
Curryocomb, J. D. & W. C. Lawrenoce.... ...........
Catter. See Cigar tip cutter.

Cutter head for boring machines, W. Bramwell.. 276,760
Damper regulator for steam boilers, V. H. Hal-

Dental bracket, F'. Slater..
Dental drill, E. T. Starr...

Detector. See Time detector.
Digging machine, T. C. Darby........... e seesacse.. 276,788
Door lock, A. Montant ............ .. 276,858

Door look, sliding, A. B. Walters.

Draught equalizer, W. Lewis....
Drill. Bee Dental drill.

Eaves trough hanger, J. P. Abbott.... ............
Egg shelf, H. M. Lindenthal
Blectriccall, Currier & RI08........cccoeinnienennns

Electric machiues, armature for dynamo, L. Daft m.ws
Electric way, E. M. Bentley...... .... .... 276.953, 276,954
Kleotric way, Bentley & Knight. ..o 216,757
Blectric way, Knight & Bentley. .. 276.829
Electrical conductor, 'I'. 8. Reed......... .cccveeeen 276,880

276,908 | Electrical purposes, covering wire for, J. J. C.

Electrical purposes, machine for covering wire
for,J.J.C.8mith......ccoviinniiiireninnien ven
Electrotype rvllers for imitating leather, etc.,

manufacturircg, N. L. Cochen ....... .. a8
Elevator. 8ee Graln elevator. Mail elevuor.
Elevator, L. Da80..... coccicaroriionsennnnnnn 276,784, 276,783
Elevator platforms, n:fet.y apparatus for, V. W.

MBSOM........ cernrieranrnensacinsansinarane e no. 276,849

Engive. See Gas engine. Bteunenglne
Explosive compounds, manufacture of, A. J.
Extantre Seesplkoextnetor e
Fare register and alarm, W. J. Richardson ...... 26,713
Fastening for bags, pocketboon, etc., J. .

Fence, J. Gier..
Fence, barbed. W. 8. Roberts....... ...
Fermenting and clarifying beer, wlne, em pp.-
ratus for, J. 8argent.... .....cooiiiiiiiiiiiinaen.
Fibers, eto., machine for obtaining, 8. P, Smith...
File cutting machine, W. McClellan..
Filter,J. Howes................
Firearm, breech-loading, W. B. HAII .
Firearms, combined stock and case for,J. J ett.
Fire escape, W. F. Clerk.................
Flre escape. G. Heldel......... . .
Fire escape, A. C. Hitohooek .......cceevunnnnne oue
Fire escape, G. Hofmann, Jr., & A. D. Hoffman...

Fire escape, G. Kelly......... .. 276,973
Fire pe, Lindsey & Ral . .. 278.610
Fire escape, A. P. Sturtevant...... .. 276,730
Fire H. B. Walbridge.. .

Fire escape ladder, J. Rlley..

Fire mask, C. MclIntosh............. ..

Fish meal, manufacturing, Niohola & Thonuon e

Floor mat, 8. Toffler........ cseccssens

Flower stand, E. J. Bonett et al..

Folding box, 8. J. Everett...... .....

Frame. See Picture frame.

Friezing machine, F. C. Miller................. veess 216,855

Fruit jar cover fastener, W. Cochrane............. 276,670

Furnace. See Boller furnace. Boiler or other
furnace. Ore desulphurizing furnace.

Kurnaoe grate, J. A. Price ............ os secossanaes 276,876
Game carrier, A. White..... . . 276,45
Gas engine. C. W. Baldwin........ .. .... m.m w 276,751

. P of and app for manufacturing,
J. H. Collins, Jr., & Granger.
Gate,J. H. Caldwell.....
Gearing lubricator, H. Winter.

Generator. See Steam generator.

Glass, ch are, ete., d H. 8ck
BeOIBO ..cvvveriiirerinrinnnieisianisssnnnsosnnes . 276,896
Glnlnre. etching, 1i. Schulze-Berge.. m,m to 276,895
, Or ting, H. Schulze-Berge....

Glue size, manufacture of, G. J. Lesser.......... .+ 276,608

Glycerine from the waste soap-liquor of soap
manufacture, extracting, J. P. Battershail.... 276,551

Grading machine, H. T. Hays................. 276,583

Graln elevator, conveyer. and cleaner, combined

pneumatic, M. Randolph
Grain soourer, Hanson & Leas.
Grain shovel, M. W. Hunley...
Grapple, BR. L. Betts......
Grate, G. B. Mershon .......
Grinding mill, G. W. Doolittle...
Gun wiper, extension, J. 8. Birch

Hame, C. E. Smith............ ... .. 218912
‘Hame fastener. J. R. Finly.. .« 76,963
Handle. See Cover handle.

Hanger. See Eaves trough hanger.

Harness pad press, F. M. White............ crernees 276,946

Harvester and truck,
Harvester cutter bar, J. E. Lewis......... .........
Harvesters, transporting frame and wheel for, A

GUIDP. ... .eiiiiiiins citietrienarnerone connne nae
Harvesting machine, cotton, W. L. Black
Hat sizing machine. A. Pelisse.. . .
Hat, sunshade, 8. B. Bartine ...........cccevuenunen 276,758
Hatchway guard, automatic elevator, Byerl &
TAYIOP ¢cvveverennnsns

Hay carrier, F. H. Bolte.

Hay carrier, L. Y. Myers... .. 276,864
Hay knife, S, J. Baker...... .. 276 .951
Hay press, J. Wadleigh ........ . 216,649

Hav rake. L. T Hatfleld........
Hay ricking device, R. O. Davis.. . .
neumxht. locomotive, A. "ll‘ﬂl P 218.814
H electrical, Lieb mnn & Robb. 276.840
Heel lifts, machine for nailing, Q. A. Townes..... 216,648
Hinge for sliding and rolling gates, J. 8. Wood... 276,949

276,579 | Hinge. spring, C. B. Clark..........cc.ccevevnnnnnnnns 276,958

Holder. See Car label holder, Pencil or crayon
holder. Pillow sbham holder. Rein holder.
Trace holder.

Hook. See Lacing hook.

Horseshoe, E. 8. Thurber .

H hoe calk, detachabl J Jo .

Hub, vehicle, B. P. NewWman........ccceevviuennee.

Indicator. See School indicator.

Indigo, manufacture of met thyl, C. Rudolph. 276,890

Indigo, material for the manufacture ofjmeta-
methyl, C. Rudolph......cccveeiiiiennnnne ceeneen

Inbaler, C. Hilbert.... .

Injector, L. Schutte.....

Inking roller, sectional.... .. vecssan

Insect destroyer, Loomis & Dupont...

Smp hook.

Insulating conductors and & new oomponnd suit-
able to be used for this and other pnrposu.
W. 8mith...c.oov ceinvnnenn
Insulator for telegraph wires, J B. I.awil
Iron See \Wagon seat iron.

esesecnes

Jack. See Lifting jack. Wagon jack.

Joint. See Rallway rail joint.

Journal box, 8. Benson........... [, 276,56
Koy ring, G. W.JODPBOD... g cceeieenniieneiannn anee 276,82

Knife. See Hay knife Pocket knife,
Knob attachment, R. 8. Watson ... ......
Lacing hook for gloves, W. F. Foster
Lamp, electric arc, L. Daft ........ .......
Lamp, incandescent electric, P. Diehl..............
Lamp, voltaicarc, O. A. Moses. ........... 276,708 to 276,705
Lamps, glass bulb or globe for incandescent elec-

tric, A. Swan.. .
Lantern. ship, N. ‘l‘nfu
Lap forming machine, J. T. e
Last,G. M. Wells.......c.cccevennnnnnns
Latch, locking, ¥. Palmer............... ...
Leather gauging and marking nnohlno. C 'Dlncel m.m
276,737
.. 276,827

.en

Tifting jack, J. O. Joyce .
Light. 8ee Headlight. Volu.m arc light.

Lock. See Bicycle lock. Door lock. Nut lock.

Beal lock.

Looomotive and train brake, D. Torrey..... ......
Looomotive cab window, J. Shields... .
Loonmotive, tramway, W. Wilkinson
Loom tembple. J. H. Crowley ....... .
Lubri axles, ition for,

Lubricating eocentric, B. 8. ROY........ccccenneene. 276,885
Lubricator. See Gearing lubricator.

Mall elevator, automatic, J. W. Palne..............
Mat. See Floor mat. Ol press mat.

Measure, fluld, M. Wolf........ ... ..ccciiiiiine oen
Measuring device for shot pouches, powder ﬂaakl,

otc., H. T. HAZAPA.......covviivetunre sunennnns

Measuring machine, cloth. C. B. Shaw ...
Medicinal compound, E. . Lawrence
Metal rods, reheating and reduct:

. 218,690
.. 06,722
216,835

drew.... 276.743
Milk can, D. C. Cripe..... .. 216.780
Mlik cooler, J. W. Irish........ vesseceserorenanas ... 276,580
Mill. See Grinding mill. Rolling mill. Stamp

mill. Windmill.

Mill machinery, drop 11ft step for, Kohnle & I1am-

Mixing flour, e

sand, J. F. Richards....... ...ccociiiinannn.e .. 276.638
Monthly protector. G. Campbell......c...ccovunenn. 276,770
Motion, tus for t itting differential

rotary, G. F. Clemons.........cc. ceveeevnninnnns 208,716

Motive power, hand, W. H. 8. Burguyn.....
Musical instruments, transposing key boo.rd for.
W.J.Guernsey..........cceevveeennnnns ceenaen
anllug machine feeder, 8mith & Doig ..... .
ng machine, io, C. L. Ware
Nnt look. J.F.Penrod........ccce crveranenns
Oll cake trimming machine, J. '1‘ Harbine..
Otflcloth, manufacture of, A. F. Buchanan
Oll from resinous wood, me.hod of and apparatus
for the manufacture of, L. Pradon.............
Oil press mat, Mann & Schumacher.... .
Opera chair, W. H. H. Knight.......
Optometer, A. A. Trowbridge ...
Ore concentrator, A. D. Clarke... -
Ore concentrator, W. 8. Ward........cceeeveenninens
Ore desulphurizing furnace, A. T. Schuessler.....
Ore separator. dry. P. W, Reardon........... .
Organ, reed. W. E. Leighton.........ccccovevennenne
Pad. See Insect exterminating pad.
Paddle wheel, feathering. D. J. Blasier........... 276,08
Painter’'s ldjustable horse or juok carriage, B.
Miller...

cecssesen
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l‘:;::;..' call for Circular and Applicatien

EUROPEAN PERMITS WITHOUT EXTRA CHARGE.
CHAS, B. PEET (of Rogers, Peet & Co.), I'res’t.
: JAS. R. PITCHER, Sec’y.
330 & 392 BROADWAY, NEW YORK.
A Wonderful D1 .
JORANIUM wil} produce hn::n:vm.;:azaa or
whiskers on thesmoothest face in a few weeks Alo

promotes the th of the Hair and Eyebrows,
sure cure for Baldness, Weak, Thin orl:.lllng Halr.

ORI ST B R el
CORNELL UNIVERSITY.
: COURSES IN
Mechanical Engineering
Electrical Englneering
Civil Engineering
and Architecture

ENTRANCE EXAMINATIONS BEGIN AT ®
A.M. JUNE 18 and SEPT. 18, 1853,

A A A TalANIA AY] M Ta 4 REIA I =1> 7

And Machines for Cooling Brewerles, Pork Packing Estab-
lishments, Cold Storage Warehouses, Hospitals, etc.
SEND FOR ILLUSTRATED AND DESCRIPTIVE CIRCULARS.,

PICTET ARTIFICIAL ICE CO. (Limited),

P. 0. Box 3083.

COUNTINENTAL WORKS, BROOKLYN, N. Y.
})UU’B MECHANICAL A.’.}:OMIZER OR PULVERIZER,
mow 01 ki hard and brittl bstanoces,
8%'%!2 By, CORUN DO GOt AND Sy aa ouRg, Ditig fabstances, such ax
HA' hocxbem It is simple and not Hable to get out of order, revolving shell being
constructed of Siemens-Martin , and all parts mechanical in 4 f class
construction. W 3,500 Ib.; hesviest piece, 1,500 ib. 1t

ity wil palven 3 8 ROy
(3 ]
IN TEN HOURS with 30 H. I’. For circulars and full ioulars. apply to or address

T rHOS, FOREOWLAND, Note '

Manuf’r, Brooklyn, N. Y.
INEW YORK BELTING AND PACKING COMP'Y.
The Oldest and Largest Manufacturers of the Original

D2L.ID VUILOANIT®E

ERY WHEELS.

kinds Imitations and t('c’:g r. Ournuneuoum_pedln full upon all om

n
TING, PACKING l_nd:'ﬂ A
1dross N OKR BELTING AND PACKING CO.
HEEVKIL, Treas. 20 PARICEDNY 9% voun.

BPHBOYTAL NOTIOCR.
conuaining rull ""g;l wwiug sw suv rovcus grews are in the * World” Building, our ofiec has been removed ns abovc.

FOr N UNIvanDIlX InEUINTELNR,

3:3“ rgnnllnc rognh;ement. for
3 . bonors, ex ., free
aw..y.nd 501 s | information, apply to
M'AX PRESIDENT 0f CORNELL UNIVERSITY, Ithaca, N.Y.

hol

For STEEP and FLAT ROOFS of all kinds;
can be applied by ordinary workmen at ON;
THIRD the costof TIN, ~ Send for a sample
gd ouir circular whicl?oo‘m ll‘nll girecutoons how

apply your own ; also how to repair
leaky roofs of all Xinds.* Ad
W. H. STEWART,
74 Cortlandt 8t., New York.

50 All New Enameled Gold and Floral mo
name on, 10c. .

Chromo Carde.
H. Card Works, West Haven,C!
ITPAYS

to sell our Hand Rl;I;b:r Stamps. 8am-
ples free. Foljambe & Co..Cleveland, O.

Jack Knife.

od a knife that will please
are oll temper and

| free -nty soft or
nt post

re
shown in cut se;
1the two large
¢ large and smal] b
two-blade tnue‘

ra heavy

Diseonnt to olata #hage
clubs,

list free.

U I Raior.A‘!.o “ How
MAHER & GROSH,

40 Monroe Street,
TOLEDO, OHIO.

s72 A WEEK, $12 a day at home easily made. Costly
Outfit free. Address Trur & Co., Augusta, Me.

MORPHINE
s WHISKEY

Habits easily cured with my DOUBLR

GEENOCHLORIDE OF GOLDamm

BEMEDIES. 5,000 cures. Bonks FREE.

bde.&o.;

Bargeon LESLIE E. KEELEY. M. D., HENDERSON'S SPECIAL REFRACTORY COMPOUNDS.
C.& A. Railroad. Dwight. 1m. SUBSTITUTES FOR FIRE BRIOCK.
Costs less than common red brick. Practically infusible. Can be made in ocality wh d is found. No
AGENTS 535 fms, i £y R e B B e e e e
3 -4 us n, , 8llver. 83 T 0! . xS,
RIDEOUT & 00., 10 BarclayBt., N.¥.  por'p s 0f manutacture and license to use, appiy to JAM ES HENDERSON, Beilefoute, Pean.
Flegs hrom: 2 alik ., 10c. pre-
50 sent ﬁﬁﬁ:’&%mr%."ﬁ. smﬁ‘.?d‘."if&nm, Ct.

CHASE’S IMPROVED
LIQUID GLUE,

] menting Wood, GI 1 ock Furnitar
.lr;eg:hor, Oggmnenu: und‘.l"ﬂwﬂr:{; o(l,'cver.} o ::lon. b

Every bottle has a nice Cap and Brush ready for immediate use.

This Glue is packed In 2 oz. bottles, and in screw-top cans, and Is war-
ranted not to deteriorate with age, either before or after use. It is a
GIANT IN STRENGTH, economical, and once carefully tried, you will
never be without it.

HOLWAY, WRIGHT & RICH, Sole Agents,

B EW YOR BALTIMORE,
133 S‘t’l?teros!gl"oet. ln%hnnxen g&’reet. 4

PEACH CIDER.

Peach Cider is a new discovery. Patented 25, 1881,
You can realize 1!3 Eg?r bushel net for your Peaches at
home. SALK MANENT AN FLOUR. Rights
to Manufaot and Territory for sale. Address

L. P, COBLENTZ, Patentee.
Middietown, Maryland.

MANHOOD!

ugw THYSELF.

Book for Every man!
Young, Middle-Aged, and Old.

The untold miseries that result from indiscretion in
early life may be alleviated and cured. Those who doubt
this assertion should purchase and the new medical
lished by the Penbody Medical Institnte,
Boston, entitled the Science of l.ife: or. Relf-Pre-
nervation. Itisnotonlyas oome eto and perfect tre

Man! austed Vitality,

i 5
hysic Debility, Premature Decline in Man. E;

1 town. Terms and $5 outfit
$68 froek ! your g Lovn: S Teme and 8 ouci

n
Physical . Errors of
Youth, etc.. but it contains one hundred and twenty-five
p-escriptions for acute and chronic diseases, ench ene
oI"] which is invaluable, so proved by the author,

whose ence for 21 years is such as ;irobobly pever 9%a_ CARLETON’N TREASURY OF KNOWLEDGE,
before fell to the lot of ‘any physician. It contains 300 THE BEST BELLING BOOK EVER KNOWN. The
pages, bound in beautiful em! covers, full gilt, Circulars free. Agents ad-
embeilished with the very finest steel engravings, guar. ® aress G. W. Carleton & Co., Publishers, N. Y.
anteed to be & finer work in every sense—mechanical
AT o rofoselonal than any othor vork retalled —= NS
n coan T . or the mone; re . . M. SPENOFR
e on tl.gby ‘mall.” Gold medal pwarded tha Author m"n!';'m’. 113 Wash'n St..
AR t uwnﬂg&}lgﬂ& ts ' gend l(lw ed sam- Particulars free =) Boston, Mass.
ple sent on receipt o nts. Send now.
Address PEABODY MEDICAL INSTITUTE, or DR. | cured without an tion or the tnjury trusees inflict .
Fe i Mo i Sty | Rir A SRl a0 STl OPIUM . Rissr magims, s |
on 8 u w York. s 3 3 -
siill and experience, red of bad cases, before and after oure. mailed for 100 ticularssent free. B. M. WOOLLEY, M.D., Atianta. Ga.

142 Greenwich St., New York City, N. Y.

THE SEIBERT CYLINDER OIL CUP CO..

S8ole Manufacturers of
Oil Cups for Locomo-
tives, Marine and Sta-
tionary Engine Cylin-
ders, under the Seibert
and Gates Patents,with
Sight Feed. ’

TAKE NOTICE.
The * Béfht Feed” is

owned exclusively by this
. BeeJ Lo

by notified to desist the use,

manufacture, or sale o:

same, as we shall vigorous-

}lmeme and prosecute all
ringers.

THE SEIBERT CYLINDER OII CUP Co,,
53 Oliver Street, Boston, Mass.

Valuable Property
AT AUCTION.

If not sold privately, the undersigned will, on
th of June, 1848, sell at auction, at Bagg’s Hotel,
Utica, N. Y..at 2 P.M., the property formerly be-
longing to the Paris Furuace Company, located at
Clayville.

‘T'bis property consists of two separate mills or
shops, one with steam, and each with good water
power, full line of shafting, cto.

Attached to the works are shops, offices, resi-
dence, and twenty-four acres of land.

They are on tho )ine of the D.,L.& W. R. R.,
ten miles from Utlea. Were formerly used for
the warufacture of hoes, forks, scythes, etc., but
can be readily adupted to any purpose. Taxation
Hght. Coal und labor sccured at lowest rates.

Tho owuers will lot the property go at & great
sacrifice, and to any one desirous of engaging in
manufacturing no better Jocation can be found.

If not sold as an entirety, the manufacturing
establishments will be offered separately.

Terms, one-third cash; balunce on bond and
mortgage, at b per cent., if desired.

For particulars and description, address

H. C. SHOLES, Att’y at Law,
Clayviile, N. Y.

.. — Shimer Cutter Heats & =~
10,000 SOLD.

e o mmm= 0 work Car Siding, Floorux, mmmm o
Celling. and 8hj
Lap. To Moul
Doors, Sash, and
Blinds. éope
Heads to match.
Shimer & Co..

Hilton, Pa

FOR SALE OR KENT.

T'o manufacturers: I have one of the finest manufao-
tories in the West, with a waclty of 40,000 square feet
of floor space, equipped with gas, hydrant water, 100
borse power engine, two bollers, elevators, benches.
shafting, etc., at Grand Crossing, just outside the city
lelta?ﬁ Chicago. Over 100 passenger trains a day be-
ween Chicago and Grand l'rosaim‘z‘.'lgor ﬁurther par-

ticulars, apply to W. G. A
" SPPY L0 o6 and 257 Wabash Av.. Chicago, 1L,

Wanted, a First-Ciass Superintendent
FOR A
Western Foundry and Machine Shop,

At present employing 400 hands. To one who has had a
thorough experience in the manufacture of (‘arlins
Eungines and (ienernl Machinery. and who i* com-
petent to take charge of the entire manufacturing de-
partment, steady employment guaranteed. Must give
satisfactory reference.'s g experien-e, etc. Apply
by letter 1o JOHN SMITH, care . T. Davidson,

41 to 47 Keap 8t., Brooklyn, N. Y.
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