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ARTILLERY EXPERIMENTS AT SPEZIA.

Spezia bas been again the scene of the most costly and gi-
gantic experiments in guns and armor. For the purpose of
determining the best material for the armor plates for the
new Italian monster iron clads Italia and Lepanto, solid
plates of 19 inches thickness have been submitted to the firing
of one of the nine 100-ton muzzle-loading Armstrong guns,
their firing charge being reduced for the purpose of giving
the plates fair play at close quarters and with repeated blows.

The interest of the experiment consisted in the fact that
the plates were either wholly of steel or steel faced. The
targels were, of course, destroyed, but not without offering
- a resistance which readers it very doubtful indeed whether
this country can safely decline to go forward in the costly
struggle between guns and plates; for the steel plate, measur-
ing 10 feet 10 inches by 8 feet 7 inches, received blows in all
equal to 122,300 foot tons energy before complete destruction,
while a shot from our 43-ton gun is credited, at the outside,
with only 23,820 foot tons energy.

But perhaps the more interesting experiments were those
which followed. They consisted, says the Illustrated Lon-
don News, in firing eighteen rounds from the new 100-ton
breech-loading Armstrong gun. This gun very far exceeds
in power any gun ever yet produced, and has already been
fired with charges greater by not less than 200 pounds than
any charge hitherto fired. Of the eighteen rounds three
were with 771 pounds of powder and 2,000 pound shot. The
veloeity given to the shot was 1,834 feet per second, and the
energy resulting amounted to 46,700 foot tons, sufficient,
that is to say, to lift the gun itself nearly 500 feet, or to
penetrate thirty inches of wrought iron plate.

This great weapon presents many new features of interest.
It has no trunnions, but lies in a brass saddle or cradle, so
narrow that the two guns of the turret lie close side by side,
like a doub'e barrcled gun. The breech is opened and closed
by bydraulic mechanism, not attached to the gun, so as to
maintain perfect simplicity and solidity in the gun itself.
And the gun is so mounted through means of hydraulic ap-
pliances that, when in the turret, the gun fills up the port,
thus excluding all enemy’s shots.

In the experiments at Spezia the gun was not mounted in
a turret, but on a pontoon, built for the purpose. It was
loaded and worked, however, by the mechanism to be used
in the turret, and precisely as it will be on board ship. It
was found that one man can accomplish all the movements
required for the loading and aiming of the gun with ease
and rapidity. No difficulty or hitch of any kind occurred
in these extraordinary experiments. The working of the
gun and machinery exceeded all expectation, and the Italian
officials are in the highest degree gratified at the brilliant
success attending their almost audacious enterprise.

The experiments have a great interest for this country,
apart from the circumstance that the gun and machinery are
of English invention and production. It is well known that
the whole of the machinery and appliances originated with
Mr. George Rendel, now a Lord of the Admiralty, who, with
Mr. Barnaby, C.B., was present on the part of our authori-
ties. Moreover, the whole of the 43-ton breech-loading
guns to be mounted on all the new British iron clads are
to be mounted and worked in precisely the same manuer as
the Italian monster gun. Asthe greater must include the
less in such matters, the success of the present experiments
guarantees that of our own intended mode of mounting and
working heavy guns.

The only subject for regret, perhaps, is that we have not
the security these experiments assure to Italy in respect of
the gun. The Woolwich 43-ton gun will, no doubt. be a
close reproduction of the new type Armstrong guns. But
at the very best it cannot hope to achieve half the penetra-
tive power of the Italian gun as against wrought iron plates;
and as against the new steel plates, which, it appears, must
be battered to pieces rather than penetrated, its power will
probably fall much short of half.

It is perfectly idle for the authorities of this country to
attempt to regulate the advance of artillery to suit con-
veniences of manufacture, or the state of official invention,
or difficulty of obtairing money. They cannot say to the
gun or plate maker, ‘‘Thus far, and no farther,” any more
than Canute to the tide.- We have four 80 ton guns afloat,
against the eight Italian 100-ton guns ; but the power of the

eight new breech-loading guns now -built or building for
Italy at Elswick, and of which the sample has now met with
such unqualified success,  is in excess by 50 per cent of
that of our 80-ton gun; the one being 30,000 foot tons and
the other 46,700 foot tons. '
————— e —

Public Use and Sale prior to Grant of the Patent.

In the case of Alteneck, on appeal from the Commissioner
of Patents, the Supreme Court of the District of Columbia
holds that an application for a patent cannot be rejected on
the ground that the invention was in public use and on sale
for more than two years before the time of filing the applica-
tion, when the only proof before the Commissioner consists
of mere ex parte affidavits taken without notice and cross-ex-
amination. The law confers upon the Commissioner au-
thority to institute an inquiry into allegations of public use
and sale of the invention, such as would bar the patent.
This proceeding, on which the Commissioner acquires his
information through the testimony of others, is a kind of
judicial inquiry, and when the testimony is furnished by
those in adverse interest, it becomes substantially a contest,
and in such case justice requires that the fate of the applica-
tion be determined by proof which confyrms to the funda-
mental canons of the law of evidence, according to which
ex parte affidavits, taken without opportunity to cross-
examine, are in no case admissible upon the merits of a
cause.

—_————r——
Electric Motors in Mines.

A novel application of the electrical transmission of power
has been made at the Trafalgar Collieries, Forest of Dean,
England. A pump in the underground workings is driven
by an electric motor, the carrent, gecerated by a dynamo
machine at the surface, being led down the shaft avd along
the workings a distance of 500 yards. The drainage water .
of the deep workings is raiced by the electric pump 115 feet
vertically and forced through 500 yards of piping to the
bottom of the shaft, whence it is raised by steam pumps to
the surface of the ground. The working of the electric
pump is said to be very satisfactory.

THE GREAT ITALIAN GUN LATELY TRIED AT SPEZIA,
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THE CARE OF THE INSANE.

The annual meeting of the National Association for the
Protection of the Insane and the Prevention of Insanity.was
held in Philadelphia Jan. 25, Dr. Joseph Parish of Burling-
ton, New Jersey, in the chair. The address of welcome was
read by Prof. Samuel D. Gross, of the local committee. It
was followed by the reading of essays by Prof. Traill Green,
M.D., of Easton, Pa, on the functions of a medical staff of
an insane asylum; by Prof. J. 8. Jewell, M.D., of Chicago,
on preventable causes of insanity; by Dr. Joseph Parrish, on
how to protect the insane; and an address on the duty of
medical colleges and the general practitioner toward the men-
tal and nervous diseases, by Dr. Charles K. Mills of Phila-

delpbia.
In the evening Rev. R. Heber Newton of New York

spoke of the obligations of the sane toward the insane, and
the need of new safeguards to the sane as well as to the in-
sane.  Dr. H. Marion Sims, of New York, read a paper on
the prevention of ‘insanity in certain cases of nervous and
hysterical women, in which heinsisted on the necessity of
more critically distinguishing cases of insanity from those of
the delirium of acute disease.

As an example ot failure in this respect be cited the case
of Horace Greeley, who was sent to an insane asylum, where
he speedily died, because of delirium due to acute meningitis
or cerebro-spinal meningitis. There was just as much
reason, he said, for sending a case of typhoid fever, with
delirium, to aninsane asylum. A paper on the legal rights
of the insane and their enforcement was read by Clark Bell,
Esq., President of the New York Medico-Legal Society; and
oné on the prevention of insanity by the rational treatment
of inebriety, by Dr. T. . Crothers, of Cobnecticut. Import-
ant and timely papers were also presented from half a dozen
foreign alienists.

Dr. J. Milner Fothergill, of Lohdon, discussed the influence
of perverted assimilation in producing insanity; Drs. A. Baer,
and Norman Kerr, of the same city, considered the connec-
tion betweeninebriety and insanity; Dr. Jas, Lalor, of Dublin,
discussed the value of systematiceducation as a means of cur-
ing insanity; Dr. Charles Mercier, of London, contributed a
paper on some of the conditions of life which influence the
production of insanity; and Dr. Wm. Julius Mickle, of Lon-
don, a note on the prevention of some cases of cerebral and
mental disease,produced by cranial injury.

e

e ————— O —
PROGRESS IN MEDICAL ETHICS,

The discussion of the revised code of medical ethicsat the
special meeting of the New York County Medical Society
the other evening, and the strong vote in favor of allowing
consultation with any legally qualified practitioner, are hope-
ful indications of decreasing dogmatism on the part of that
school of physicians whase opposition  to exclugive medical.
dogmmas has hitherto been so rigorously dogmatic.

The special feature of the new code, which was adopted
by the State Medical Society last year, and which has aroused
so much opposition throughout the country, lies in the fol-
lowing rule:

‘“ Members of the Medical Soc1ety of the State of New
York, and of the medical societies in affiliation therewith,
may meet in consultation legally qualified practitioners of
medicine; emergencies may occur in which all restrictions
should, in the judgment of the practitiouer, yield to the de-
mands of humanity.”

The opponents of this rule protest that it substantially
puts the ‘‘regular ” physician—that sole embodiment of
medical science and sincerity—upon a level with homceo-
paths and quacks and all who hayve been led astray by false
dogmas and given over to.abhorrent practices. ¢ Why,”
exclaimed one indignant conservative, ¢ have they (the State
Medical Society) passed this law, which is obnoxious to the
entire profession? It is an outrage. Are we going to allow
everybody to come into our profession and recognize them
as practitioners? That is what this ruie practically amounts
to.”

The issue of the meeting happily showed that a portion, a
very capable and successful portion, of the entire profes-
sion do not so regard it. Thelaw of the land determines
who shall or shall not practice medicine; and the question
of consultation between those on the same legal footing may
safely be left to the intelligence and honesty of the inde-
pendent practitioner. As Dr. Fordyce Barker put it, the
physician who requires o be directed how to behave is not
fit to-be a practitioner. ‘Exclusive dogmas,” he said ‘“are
not confined to the homceopathic school. They are found
among many who belong to the old school, and many of
these ‘exclusive dogmas’ are far more dangerous than those
of the honest homeeopathists. We are mesting with ex-
clusive dogmas in the profession constantly, and these
dogmas are generally a ‘rejection of the accumulated ex-
perience of physicians,’ to quote the old code.”

Defending the amended code, Dr. C. R. Agnew said:
““ My position is simply this: I believe in meeting error with
the truth, and not with persecution. From some of the
things which have been said here to-night, one might sup-
pose that we were living in the first half of the seventeenth
century. Error never has been and never can be destroyed by
persecution. I advocate the new code because it is in keep-
ing with the refined ethics of the time in which we live.
Nothing could be safer than the new rule governing con-
sultations, When the old code came into existence there
were, perhaps, a score of homeeopatbs in this country; now
there are fully 6,000. What has persecution done to defeat

5995 | error here? You cannot re-enact the old proscriptive, trades
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union code, if you want to. It is a dead letter like the
Fugitive Slave Law and this society should recognize the
fact.”

The society did recognize the fact by a vote of 135 to 43
in favor of the new code.

Naturally, in the ranks of the opponents of the advance
were-numbered not a few of our oldest and most honored
physicians. They are not likely to outgrow their early pre-
judices. On the other hand, theleaven of liberty appears
to work most strongly among our leading specialists.- Tt is
a credit to the regular physicians of New York State that
they have taken the lead in this proper and inevitable re-
form; and those physicians of this city who did so much
to determine the action of the State Society are to be.con-
gratulated upon their success in bringing their 1ocal suciety
up to the same level.

—— O
A SNAKE TRAP WANTED.

The destruction of human life in India by venomous
snakes is appalling, and tte number of cattle killed by them
is a serious drain upou the resources of the people. In Ben-
gal alone about 10,000 pel‘sdns are fatally bitten every year,
and nearly as many more lives are lost by the same pests
throughout British India. These are deaths officially regis-
tered. Sir Joseph Fayrer, the most competent living au-
thority, believes that™ the reported deaths do not nearly in-
clude the whole number. )

The cattle reported killed by snakes number between two
and three thousand a year; also, in all probability, an under
statement. Of late years considerable rewards have been
offered for the killing of venomous snakes, and thousands
have been destroyed, to the material lessening of the death
rate of people and cattle; still the country iz overrun with
the pests, and is likely to be until better means bave been de-
vised for taking and destroying them.

In 1880 the deaths reported as from snake bite were
19,060; and 212,776 snakes were Kkilled at a cost of over
$4,500, in rewards. The next year (1881) there were fatally
bitten 18,610 people; and 254,968 snakes were destroyed at a
cost of nearly $5,000.

The snakes which do the mischief are, according to Fayrer,
the cobra, the Bungarus cceruleus or krait, the echis, and thg
daboia or Russell’s viper, all of which are most conspicuous
snakes, and easily identified. Thereare otbers, such as Bun-
garus fasciatus, Ophiophagus elaps, which are dangerous,
but comparatively rare, and seldom bite men, while the hy-
drophide, being confined to the sea or estuaries, are, though
very. poisonous, not so dangerous to man, and the trime-
resuri, which are both uncommon and at the same time are
not so deadly as to endanger life.

It is proposed that a corps of snake hunters shall be or.
ganlzed in every district, whose duty would be, under proper
supervision, to seek out and destroy these pests. In several
provinces gangs of paid snake hunters are already at work,
with very encouraging results.

It appears that only kanjars or men of similar caste can
engage in this work, the taking of life of any sort being a
violation of the religious laws of most Hindoos. It is doubt-
ful whether the snake killers will ever pursue their task,
however well paid, with a degree of care and thoroughness
likely to destroy their occupation. If the snakes are to be
exterminated, it will have to be by other means.

Would it not be possible to devise traps in which snakes
could be taken alive (by members of castes who could not
kill them) to be turned over to proper authorities for destruc-
tion? Or traps might be made into which snakes could be
enticed to their own destruction, traps which once set would
go on performing their beneficent work endlessly, without
the intervention of a caste ridden people, and without
putting upon any one but the trap setter responsibility for
taking life. )

The scope for invention in this direction is very wide; and
in view of the circumstance that the patent laws of India
are quite favorable to inventors, and the fact already noted
that the general government and several local governments
have seriously undertaken the work of ridding the country
of deadly snakes, and are spending large sums for the pur-
pose, it is clear that a snmple, cheap, and efficient snake trap
would find a ready market there. If a trap could be pro-
duced that people of all castes could be induced to use, its
success would be enormous. There are 200,000,000 people
in British India alone that need such protection.

—— e —
Giving Notice of the Patent.

Judge Wallace, in the recent case of the New York Phar-
mical Association »s. Tilden, decides that patentees are ve-
quired to give *‘sufficient notice to' the public” that the
article is patented, ‘‘ together with the day and year the
patent was granted,” by stamping or labeling the article.
Where this has not been dore, it is a fair interpretation to
hold that when any equivalent notice has been given, the de-
fendant has been ¢ duly notified ” within the meaning of
section 4,900 Revised Statutes.

As the sufficient notice prescribed includes a speeification
of when the patent was granted, it is reasonable to conclude
that any notice, verbal or wtitten, that includes thisinforma-
tion will suffice.

As to proving the signature to an assignment, the court
held that assignments of patents duly acknowledged before
a notary are sufficiently proved, and it is not incumbent
upon the complainant to prove the signatures of the
assignors.
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HOW STEAM ENGINE VALVES ARE FINISHED.

Scraping for fits in the machine shop, is quite modern.
It is the present practice to make all rubbing fits, of what-
ever form, by scraping. Formerly fits were made by grind-
ing the two moving surfaces together after planing, or turn-
ing, and filing. Emery and oil were used on iron and sand
and water on brass. There were two serious objections to
this method. One was that the sharp particles of emery or
sand would become embedded in the metul and continue the
grinding or cutting operation long after it should have
ceascd; and another was that by grinding the two surfaces
together euch imparted to the other its imperfections, the
protuberance oun one producing a corresponding depression
on the other, thus perpetuating the evil the process was in-
tended to remedy, if not to remove.

Of late years a finished fitter is expected to understand
practically the work of scraping, and to know the use of
the surface plate and straight edze  Steam valves especially
are fitted in no other way than by scraping.

The usual method of makiag a fit by scraping is to coat
the two surfaces which are ultimately to work together
with red lead thinned with oil, and then rub them together.
Wherever the bearing comes, there the paint is removed and
the scraper should be applied. But there are objections to
the use of this pigment, as gradually it fills the pores of the
metal and reduces the entire surface to a dull reddish gray
color not admitting of any shading. A better method and
material is a quick wipe over with a rag saturated with
spirits of turpentine. After rubbing, the salient points will
show bright, while a dry film will remain in the hollows.
The surface will always remain clean, and no cbange of color
will occur during the entire process of scraping.

It is obvious to the least consideration that the fitting of
two rubbing surfaces at the usual heat of the atmosphere
and their fit under a very much higher temperature may not
be uniform, especially if the mass of one of the moving
bodies is much greater than that of the other, as in a valve
and a steam chest.

Here then was a puzzle; how to make a cold scraped fit
be also.a fit under steam temperature. When it is considered
that 70° may be considered general shop temperature, and
that 65 pounds pressure of steam is about 316° température,
it is evident that here is room for apprehension that a scraped
fitof steam valves under ordinary circumstances would not
.be a good fit under working circumstances. And so it has
proved in experiments.

A test was carefully made on the main valves of a new
engine. The valves were scraped 10 a perfect tit—perfect
bumanly speaking—and tested by air at the normal tem-
perature. They were tight. Then steam was let on, and in
a short time the valves leaked a perfect sheet of steam.

The main valves of steam engines are now tested—and
marked for scraping-—by steam at full pressure. At least this
is the practice at the Hartford (Conn.) Engineering Com-
pany’s Works. A pipe is led from the boiler to the cylinder
and steam chest of an engine ** in progress;” the steam chest
is temporarily covered in, the valves, valve rod, and neces-
sary appurtenances in place. The valve rod is attached to
an adjustable slotted arm, set to represent the traverse of
the valve for that particular engine, the arm or crank being
fixed to a shaft with belt and pulley driven by a counter-
shaft. Steam is let on, the valve set in motion, and'run for
a few minutes. When the steam is shut off and the valves
removed, it is found that the steam heat and the rubbing has
shown the places of bearing as well as would the red lead or
the turpentine cold, and two expert scrapers go at the faces
of the valves while they are still hot. The final result is as
near perfection as human skill can expect.

—————— 4
The Pressure of Gaseous Explosions.

MM. Mallard and Le Chatelier have contributed to the
Comptes Rendus a note upon the instantaneous pressures pro-
duced during the combustion of gaseous mixtures. Accord-
ing to observations made by these experimentalists upon ex-
plosions of gas in long tubes, when a flame is propagated
along a pipe containing a combustible gaseous mixture,
there is a development of great pressure, which only lasts
during a very short time. A pressure that will pulverize a
glass tube three centimeters in diameter and three millimeters
thick, so that the fragments shall be less than a millimeter
in size, must be enormous; but the apparatus at the disposal
of the experimentalists has not enabled them to measure it.

It has been ascertained, howevex, that the shock is of
extremely short duration. Photographs of an explosion
under these conditions show that the ignited luminous gas
is projected to a distance of three meters from the end of the
tube in less than the one-thousandth of a second. The maxi-
mum pressure cannol. exist longer than a few thousandths
of a second. A similar effect has recently been found to
attend an explosion of gas in a closed vessel. It has been
discovered that the pressure obtained under these circum-

stances far exceeds, for a short time, that due to the tem-|

perature of combustion.

With a mixture of oxygen aud hydrogen the shock ex-
ceeded by more than nine atmospheres the normal pressure
due to the heat of combustion, although this excess was ob-
tained only during a period of less than the ten-thousandth
part of a second. This phenomenon is only observed with
explosions of quickly burning mixtures, such as light car-
bureted hydrogen and hydrogen with oxygen. Mixtures of
light carbureted hydrogen and carbonic oxide with air
do not appear to give rise to the effeet in question. The
cause of the abnormal pressure is accounted for by the hypo-

thesisthat the explosive mixture takes fire by layers, and that
the explosion of the first layer compresses the second just
before it is ignited. This excess of pressure would produce
an augmentation of temperature which would be repeated
in the next layer, and so on until the maximum is reached.
The reasonableness of this supposition is apparently coo-
firmed by the discovery of the ‘‘explosion wave” by MM.
Berthelot and Vieille. It is believed by MM. Mallard and
Le Chatelier that the explosion of a mixture of hydrogen
and oxygen by successive layers may bring up the maximum
shock to one hundred atmospheres; but as it only endures
for perhaps the millionth part of a second, the effect of this
pressure on a movable or elastic body would he inappre-

ciable.
_— e, r——

Forging a Rudder for the Steamer City of Be'rlin.

The rudder of the City of Berlin was carried away in a
recent storm, and a new one was forged at the works of the
Paterson Iron Company. The superintendent of the works
described the job as the largest of the kind ever undertaken
here. ““'The shaft is forty feet long,” he said to a Sun re-
porter, “ the blade is twenty-five feet long, and the shape of
the whole is so irregular that we have to put on counter-
weights every time it is handled in order to run it over un-
der the hammer. It will weigh about nine tons. The blade
is made of <heet iron plates, bolted on each side of the frame.
The frame is made of iron about eight inches square. The
open space between the two plates forming the blade is some-
times filled in with resin. Tbis, when melted and poured in,
forms the most durable and solid filling. Some, however,
use plaster of Paris. Others fill in the space with wood.
Finally, others perforate the plates and let water run in.
This is probably as good as anything. The frame gives the
rudder the desired strength. The plates are only to give a
surface. A rudder six feet broad will steer a steamship 460
feet long.”

‘While the reporter was listezing, the building was lighted
with the brilliant glow of a red hot bow of iron about
fifteen feet long and eight inches square, just taken fromthe
furnace. It wasin fact, a part of the outer rim of the curving
rudder. In the mean time, a corresponding piece projecting
from the rudder shaft, which had likewise been heated, was
| brought from a furnace to be welded on. The two ends
" that were brought together were like two letter Vees pointing

toward each other, thus: > <. Then several men with
| great tongs took from the fire two small pieces also shaped

1like letter Vees, made to fit on the space between the two ends

to be welded. These smaller pieces, were held in place until
a blow or two of the great hammer, giving a 4,000 pound
stroke, caused the half melted masses to adhere. Next the
whole mass was twisted and turned, and the blows rained
faster and harder, until in a few minutes the weld was com-
pleted. A similar operation welded the other end of the
bow to the post.

‘¢ A single false blow;” said the superintendent, ¢ might
spoil the whole thing. A bit of dirt int it might make a flaw
that would cost us thousands of dollars for damages. It
takes a good mechanic to boss such a job, and we have to
pay him good wages—$12 a day. He is the mostimportant
man in the shop.”

- o —
Importance of Small Industries.

Speaking in Congress the other day of the need of en-
couraging certain relatively small industries, Senator Miller
referred to the city of New York, the greatest manufactur-
ing city in America—he might have said in the world--and
‘‘ yet she has not a cotton mill, a blast furnace, or a rolling
mill within bher borders. Her manufactories are small,” he
said, ‘‘ but they employ more than a quarter of a million
people.” :

It is worthy of notice in this connection that while recent
patents have much to do with the means and methods of
the great staple industries, such as steel and iron production,
iron milling, cotton and woolen manufacture, and the like,
the smaller yet in the aggregate immensely important in-
dustries are almost wholly based upon and due to the de-
velopment of recently patented inventions.

Cork Shavings for Vinegar.

The wood shavings commonly employed in vinegar fac-
tories preserve their activity for a certain length of time,
and then become useless. Bersch explains this on the sup-
position that the shavings becoming saturated with liquid,
get heavier, and press down on those beneath- 8o hard as to
prevent the air from circulating through them. He there-
fore recommends the substitution of the waste cork from
which stoppers, etc., have been cut, for the wood chips.
The elasticity of the cork is increased by moisture, so that
they cannot pack together even in the tallest tanks. Small
organisms exist in the pores of the cork, and among these
many vinegar bacteria, so that the cork is very active in
making vinegar. P. N.

o,

Bordeaux Red, a New Wine Color. ;\

A new red substance that has been introduced for colgr-
ing wines, under the name of Bordeaux red, or Rouge vegetal,
has been analyzed by Guichard, who reports (Jour. de
Pharm.) that it is a naphthaline dye. It is said that one
gramme (fifteen grains) is sufficient to cclor five liters of
wine a deep red (three grains to the quart).

For the detection of this dye in wine, Thomas makes use
of its action toward silk and ammonia. It dyes the silk a
granite red, and is turned brown by ammonia.—Polytech.
Nottzblatt,
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How to Fire Steam Boilers.

Young engineers, if not snme more experienced ones,
will find some useful hints on a very important subject in
the following article from the Milling Worid:

By the application of a little skill and care, very unusual
results may not unfrequently be attained by ingenious me-
chanics. This is especially the case with firing steam gen-
erators when the fuel used is salt coal or sawmill offal Care-
less firemen fill in the coal haphazard, aslong as any can be
got into the fire box, causing great volumes of dense, black,
unconsumed smoke to issue from the stack, giving evidence
to all who see it, and know anything about what is going on,
that a large percentage of the fuel is being thrown broad-
cast into the air, not only wasting the money of the owner,
and the labor of the fireman, but contaminating the atmo-
sphere for the use and enjoyment of the public.

Nothing would seem to be more plain than that it is the
duty of the fireman, for his own sake, if not for that of his
employers, to use as little fuel and labor as possible, to do
his duty a little better than any one else. To effect this,
only a little care, combined with such knowledge and skill
as may easily be acquired by any fireman, is necessary. In
burning coal, the grates should be much nearer the bottom
of the boilers than in burning sawmill offal, the fire should
be much more spread out, and kept shallower, and in feed-
ing“coal the lumps should be well broken up to hickory nut
size, and only a small quantity thrown on at once and well
spread out, so that the flames may attack it on every side
and thoroughly consume all the carbon and bitumen of
which ordinary coal is composed. It is of vital importance
that all the air needed to thoroughly burn the fuel up should
be applied under the grate as directly as possible, and as hot
as it can be made. Not a little of the waste in fuel is
caused by too much air passing through the furnace in va-
rious ways, all of which consume heat in unnecessary quan-
tity. The furnace walls should be as near airtight as pos-
sible, and no useless air should be allowed access except
through the proper spaces, otherwise the draught is injured
and much of the fuel is wasted.

The back ends of the grate bars ought to be several inches
lower than the front, that the air going up to consume the
fuel may not meet with so short a curve. It is also best, in
many cases, toleave the ashes banked up in the buck of the
ash pit and at the sides, that the air currents may be con-
centrated into a steady stream, carefully avoiding all eddies.
The best method for each separate furnace can obly be as-
certained by trial and experimental tests, which the fireman
must make for himself, and which he will be sure to doif
he wishes to excel in his business,

A fire room should always be kept closed up- tight, be
kept as hot as possible, and free from cold air currents
and blasts. It is very poor economy to spend labor and
fuel to make steam only to condense and lose it hefore it is
used. The boilers ought to he completely covered with an
air and heat tight casing. Formerly it was supposed that
the boiler would be injured if the flames had access to the
steam space in the upper part above the water, but this has
long ago been proved to be a great mistake. Where the
boilers are fired inside, mineral wool covered over the
exterior flagged with wood or metal is excellent as longas
itiskeptdry. A boiler thus covered can be touched by the
hand wirhout any unusual or uncomfortable heat heing cx-
perienced.- Even in warm climates, hoilers ought always
to be well protected under weatherproof sheds or buildings
covering up perfectly tight all the rear parts, even using a

!bulkhead or partition just at the front, outside of which

the firemanmay stand if the heat is too much for him, It
must stand to reason that a boiler room cannot be made
too hot, orkept so, for economy and efficiency. How to
do so cheapest and easiest, is the problemm which both em-
ployer and operator should unite instriving to attain.

Not long ago the writer saw a portable engine ata fair,
that burned only 214 Ib. of coal per horse power an hour.
The coal was broken up chestnut size, screened and washed,
and fed into the furnace a pound at a time, being carefully
spread over the hked of glowing fuel in the fire box. No
smoke could be seen issuing from the stack, and the object,
that of entirely consuming the fuel, sgemed to be attained.
But this is not practicable in ordinary use, though it may be
approximated more nearly than it is, in almost every case.

The use of steamn in very minute jets in front of the fire
box inside may be made to contribute largely toward heat-
ing up furnaces and corsuming smoke, when intelligently
and skillfully used. But when applied in excess it dampens
down a fire and does much more harm than good.,

Water, it is well known, is composed of two highly com-
bustible gases, oxygen and hydrogen. When steam is in-
jected into a very hot fire, the water of which it is composed
is decomposed, or separated into these gases, which add great-
ly to the heat of the furnace.

These suggestions are made largely for the attention of
firemen and engineers, who can readily see what a margin
for improvement is before them.

> —

The Mantifacture of Bessemer Steel.

Official statistics show that the production of Bessemer
steel ingotsin the United States last year was 1,696,450 tons,
being an increase over 188! of 10 pér cent. The quantity of
Bessemer steel rails produced in 1882 by the fourteen. ¢om-
pleted works was 1,834.849 tons, and an increase of 6° per
cent as compared with that of 1881. These figures do not
cover rails made from imported steel blooms and open hearth
steel rails.
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THE LAMBERTVILLE IRON WORKS AUTOMATIC There are two principal types of automatic engines, one| In the other type the governor, placed on the crank shaft,
CUT-OFF ENGINE. being the releasing type, the other the positive type. In|consistsof weights, the centrifugal force of which is at an

We give herewith illustrations of the Lambertville Iron | the releasing type the valve is closed instantly by a spring or | equilibrium with springs for the desired speed. By this ar-
Works automatic cut-off engine, constructed by Mr. A. |weight, the cut-off being sharp and well defined. In the|rangement, where the cut-off valve is unbalanced there are
Welch, Lambertville Iron Works, Lambertville, N. J., in | other type the cut-off valve has positive connection with an | but two brief moments in each revolution where an adjust-
which Fig. 1 is a perspective
view of the engine, Fig. 2 is
an indicator diagram, and
Figs. 4 and 5 are elevations
of the governor and attach-
ments. Fig. 8 is a sec-
tional plan of cylinder and
valves.

The main wvalve, A, is of
the long D slide valve type,
with multiple ports at the
ends through which the
steam enters the cylinder. It
is operated from an eccentric
on the crank shaft in the
usual manner, giving a posi-
tive lead and exhaust with-
out regard to the point of
cut-off. The cut-off valve,
B, is operated also from the
motion of an eccentric upon
the crank shaft. The rod or
stem, E, of the cut-off valve
passes turough the main
valve rod, O, and slide, S.
Upon its outer end are tap-
pets, Fig. 8, which engage
with corresponding tappets
attached to the cut-off eccen.
tric rod, which is pivoted to
and supported centrally be.
tween the tappets by the
rock arm, M, the opposite
end of the rock arm having
motion upon a pin or bear-
ing in the governor slide,
which is adjusted to posi-
tion, up or .dcwn, by the
action of the camr operated
by ‘the governor balls. The
slide, S, is of cylincrical
form, and incloses a spring
and dash pots with disks attached to the cut-off valve rod, | eccentric, the throw or leaa of which determines the point of | ment of the weightsand springs can take place should a change
by means of which the valve is closed. The motion from | cut-off; and as the valve has a constant gradual motion, the | 6f speed occur; and as the amount of adjustment required is
the two éccentrics for operating the valves is relatively in | cut-off isnot so prompt and the steam is wire drawn, asshown comparatively great, the regulation- is correspondingly

¥ig., 1.—Frox1 ViEW OF ENGINE

the same direction, but of different strokes, that of the cut-| by the rounded corner of the indicator diagram. difficult and imperfect. TFor this reason, to increase its sen-
off being greater by an amount necessary to open the multi-| In the releasing type the governor is usually of the ordi- | sitiveness and obtain a better regulation, it has been found
ple ports, and also with sufficient angular ad- ~ advisable to run engines of this class at a much

higher speed than has been possible with the re-
leasing type, the positive connection of its valve
gear rendering it specially adapted for this pur-
pose. The unsatisfactory performance of one
class at a high speed, and the equally unsatisfac-
tory performance of the other when run at a
moderate rate of speed, forms the chief distinc-
tion in the performance of the two classes.

In the engine shown in the engraving, the valve
gear, though nominally of the releasing type, and
possessing all of its desirable qualities, including
sharpcut off and close regulation, is also adapted
to as high a speed as may be desired, as the rela-
tive motion of the valves is constant. The strik
ing force of the tappets to open the cut-off valve

vance to cause the ports to be well open for
the admission of steam when the engine is on
its center, so that no loss is occasioned by wire
drawing of the steam even at the shortest point
of cut-off.

It will be seen, by reference to the foregoing
description, that as the cut-off valve is opened
by the tappets, the spring will be compressed to
an amount equal to the difference in the strokes
of the ecceutrics, and that so long as the governor
balls are in their lowest position the tappets will
be in contact, and that no release or tripping
will take place, the engine working precisely as
a plain slide valve engine while this continues.
It will also be seen that as the speed of the

Diam. CYLINDER, 12 IN.; LiNGTH OF STROKE, 24 IN. ; PRESSURE OF STEAM, 55 LBS.;

engine increases, the centrifugal force of the No. RevoLurioxs, 110; SPRING, 40. is the same for all speeds, the contact being sim-
governor balls will lift the tappets apart until a Fre. 2. p]y repeated with equal force a greater or less
release occurs, when the valve will be instantly closed by |nary fly ball pattern, and bas only to define the peoint of | number of times per minute. 'The movement to open the
the reaction of the spring, and the two valves will then | cut-off, which it*is free to do during a greater part of the|valve is positive, and a failure impossible. For this reason
move together as one valve for the balance of the stroke. | stroke, and as the adjustment required is extremely small, a | the engine is equally well adapted to either high or low
This operation may take place at any part of the stroke in- | high degree of sensitiveness and almost perfect regularity |speed. This is a great advantage, as when an engine of
dicated by the governor. ) of speed are secured. this kind is found to be too small for its work, the speed
may be increased so as
to secure the required
power, and the expense
of a new engine will be
saved.

Another noticeable fea-
ture of this valve gear is
its wide range, the steam
being cut off at any point
from zero to full stroke,
or as determined by the
main valve. This is fre-
quently very important,
as in the case of rolling
mills, and others, where
the whole work is sud-
denly thrown on or off;
the full power of this en-
gine being under imme-
diate control of the gov-
ernor at all times, with
but slight change of
speed.

But, aside from the per-
b T T ao— » fection of this yalve gear

as compared with others,
< > the chief point of interest
is its simplicity and free-

722
Fig. 3.—SECTI0NAL VIEW OF CYLINDER AND VALVES.
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dom from complication. Fewness of parts and the impossi- |

bility of derangement are of the utmost importance in the
construction of automatic engines, for a saving of fuel is of
little advantage, if the amount saved be wholly expended
upon repairs or for expensive service to keep the engine
running. The engineer capable of running a plain slide
valve engine is fully competent to manage one of these

A

/ 7
L

=

i

—

4 ,J J&iel ‘ i
T |

Fig. 4.—VIEW OF GOVERNOR AND SECTION THROUGH BED.

automatic engines, while the cost for repairs should not be
in excess of that demanded by the plain slide valve engine.

In addition to the valve gear, we illustrate some notice-
able improvements in the details of general construction.
The bed has a broad base resting upon the foundation its
entire length. )

The bed and pillow block are cast in one piece, the
distribution of the metal giving it a pleasing and massive
appearance, and, at the same time, conveying the strains
in the most direct manner possible.

A new feature will be noticed in the construction of the
crank shaft box. The side bearings are made very broad,
and, are slotted to allow the cap holts to pass through to se-
cure the cap upon the broad surfaces of the side bearings,
holding them in their proper position. These bearings are
made the length of the diameter of the bore of the cylinder,
and are lined with the best Babbitt metal their entire length.

The crosshead is made very long and fitted with wedge-
-shaped shoes, which rest upon inclined planed surfaces of
the crosshead its entire length, and are adjustable by means
of screws and bolts, as shown. The shoes have ample wear-
ing surface and are lined with Babbitt metal, so that no ap-
preciable wear should take place upon theslides. These are
of cylindrical form. ’

The connecting rod is made solid at the crank end, the
boxes being adjusted with wedge and screws in the usual
manner. The boxes are of bell metal lined with Babbitt.

The crank, as will be seen from (he cut, is a heavy disk
or crank plate, with counterbalance so adjusted with regard
to the inertia of the reciprocating parts as to insure smooth
running of the engine.

The drop hook is usually made solid, without any pro-
vision for taking up the slack or wear upon the pin; and as
the hook simply rests upon the upper half of the pin, the
wear soon causes an unpleasant jar or knocking. To pro-
vide against this, a pair of bell metal boxes are used, the
wear of which can be readily taken up without altering the
length of the rod or set of the valve, and from which the
hook is connected or disconnected without the use of a
wrench.

The crank shaft is of best hammered iron. The crank
pins, crosshead pins, piston rods, and valve rods are of steel.

The arrangement for balancing the valves of the engine
cousists of a heavy plate well stiffened to prevent springing,
and adjustable by means of a screw and ball and socket
joint, by which the perfect seating of the cover to the
valve is insured, the adjustment being quickly made with
the steam pressure on. This arrangement is
both simple and positive.

INDICATOR DIAGRAMS,

As every engineer knows, the actual dia-

gram from an engine, as compared with the

equal, determines the value of any particular’
valve gear and the economy of the engine.
The curve will not in practice conform to
the true theoretical or adiabatic curve, the
conditions for which are impossible with
cylinders made of cast iron. The terminal
pressure will always be found relatively too
high under the most favorable conditions,
the amount being greater as the ratio of
expansion increases. Where this is not the
case, and the expansion curve of the dia-
gram taken coincides with the adiabatic, the
conclusion cannot be otherwise than that the
leakage out is greater than the re-evapora-
tion, for as yet we have no practical means
for working steam expansively and of pre-
serving the temperature due to the pressure
while expanding. This is none the less the
ultimate ideal to which less expansion and
greater rapidity of working materially con-
tribute. The diagrams here shown are such
as are produced regularly by these engines, -
being facsimiles. They speak for themselves.

A handsome illustrated catalogue of this
engine will be sent upon application to A.

standard or ideal diagram, other things being :

‘Welch, Lambertville Iron Works, Lambert- |
ville, N. J.

—er el P e
.Mental Characteristics of Mr. Gladstone
} and Lord Beaconsfield.

All who have watched the brilliant career
of Mr. Gladstone, particularly during the last
twenty years, must be conscious of the fact
that even his excellent ‘‘ constitution "—if we
may be permitted to use that banned but ex-
pressive term—has been often severely tried
by the vigor of his brain and nerve power.
To the physiologist, who recognizes the inter-
relation of those parts of the being which
some try to separate, and speak of apart, as
““mind ” and ¢“ body,” the study of such lives

~as those of Mr. Gladstone and the late Lord
Beaconsfield comparatively with the ideal
standard of perfect humanity is intensely in-
teresting.

Lord Beaconsfield had a vigorous but not a
thoroughly cultured brain. The development
of his cerebral and nervous organism was not,
so to say, general, and equal throughout. He
had excellent parts and extraordinary intel-

lectual fervor, with a strong will and an immense power
of self-restraint; but it is no disparagement of the noble

lord’s physico-mental organism to chronicle the physiologi- -

cal fact that his brain lacked, and not unfrequently gave un
mistakable evidence of lacking, that high coherent develop-
ment which is only to be obtained by early and persistent
mental discipline and culture. He was rather brilliant than

life with an intense struggle for self-improvement by intel-
lectual discipline and industry, and his mind and nerve
power are supported by a very considerable amount of sen-
sory and muscular strength and energy. 'The perils of his
life have ever been those of ““overwork” in its truest sense.
Brain function bas frequently outstripped bodily strength;
and if his constitution—we again dare to use this word for
want of a better—had been a little less strong, if the recu-
perative power of the organism as a whole had been only a
little less considerable, the right honorable gentleman must
on several occasions have broken down. The so-called
“irritability ” of temperament which Mr. Gladstone has, in
some of his most trying sessions, been observed to evince,
has been the outcome of an over-active rather than a weak
nervous system. If it were possible, the right honorable
gentleman would even now exhaust his reserve of nerve
force by the energy of his great intellect at an age when

. other men of his caliber have shown symptoms of waning

energy.— Lancet.
O —
Lack of Encouragement to Inventors.

If inventors were to rely solely upon the commendation
of their friends or the public as an inspiration to labor, says
an exchange, the source of which is unknown to us, there
would be few great inventions. The world looks upon in-
ventors as a visionary and unpractical class of people, who
merit only condemnation and ridicule. Just before Singer

“completed the invention of his now famous sewing machine,

even his fellow-workmen in the shop where his experimental
machine was being constructed left him in disgust, thinking
his invention a failure. When Westinghouse tried to intro-
duce his air brake, he met with the most chilling rebuffs,
both in this country and in Europe. Edison, whose in-
ventions are the marvel of the present century, has been Ihe
object of unstinted abuseand ridicule. Some ofthe greatest
creations of his wonderfulinventive mind were characterized
as stupid failures nntil the demonstration of their successful
operation overcame this hostile criticism. Even Thomas
and Gilchrist, whose recent invention of the basic process of
steel making is among the wonders
of modern invention in metallurgi-
cal science, have come in for their
share of discouraging criticisms and
rebuffs. Thus might we go through
the whole list of inventors, from the
earliest days to the present, and few
would be found who have not expe-
rienced the unkind and unmerited
opposition, not only of the general
public, but in most instances of
their own personal friends. The
testimony of Fulton, Watt, Frank-
lin, and a host of others renowned
in the past for their wonderful dis-
coveries would corroborate this
statement and furnish forcible evi-
dences of its truthfulness.
Inventors, as a class, are very
sensitive to criticism. A part of
the reward which they hope to ob-
tain for their invention is a public
recognition of its value. None but
an inventor can tell how dishearten-
ing are the unkind and unsympa-
i thetic criticisms which he is forced
1’1} to listen to; and these criticisms are
harder to bear because in most in-
| stances they are as unjust as they
are unkind, often displaving the
ignorance and superficiality of the

Fig. 5.—G0VERNOR—SIDE VIEW.

grand, as studied from a psychological standpoint, and it
was a physiological consequence of his brain type that his
policy was one rather of finesse and dazzling energy than
of persistent growth of purpose. °

Mr. Gladstone, on the other hand, is possessed of a brain| very meritorious invention.

speaker. That inventors are sometimes unmanxted by the
ungenerous manner in which their inventions are received
is not surprising. A gentleman in one of our Western
towns, after years of study, has finally brought forth a
During all these years he

which has been physiologically developed by training and | has met the studied opposition of his family and friends.
exercise commenced in youth and continued far into adult|{ His sons have even carried their opposition so far as to
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refuse to contribute a single dollar towuard helping him
introduce his invention, now that be has obtained a patent
for it, and the result is that, wearied out by the discourage-
ment which his family and friends have placed in his
way, he has become prostrated. If, at last, the world shall
come to prize his invention for whatit is worth, and he shall
derive—as he may—a fortune from it, these undutiful sons
will, no doubt, be the first to claim a share in the wealth
thus obtained.

The man who strives to perfect an invention, whether suc-
cessful or not, is entitled to the commendation of his fellow-
men. We have never sympathized with those who speak
sneeringly of that much-despised class of inventors, those
who have striven to solve the problem of perpetual motion.-
Mistaken and erratic as they may be. they are engaged in a
line of duty which is, to say the least, honorable and elevat-
ing, Thousands of inventions there are to-day that the
world calls valueless, which, were they placed in practical
hands, would prove most useful and beneficial, and a source
of wealth to the owners.

Inventions, as a gcneral thing, are an innovation on pres-
ent customs or modes, and are therefore a step in advance of
present thought. A century since, bad any one suggested
that one could stand in his own home and hold converse with
a frend fifty miles away, he would be thought to be talking
nonscnse. Had any one at that time said that the mail would
be carried from New York to Chicago in a day, he would
have been considered equally as foolish. The prediction
that messages could bz sent on lightning’s wing beneath the
ocean from this continent to the Eastern continent would have
been hailed with ridicule. These inventions were steps far
in advance of the thought or knowledge of those days. It
does not militate against the greatness of the discoveries that
made all these things possible that the dull brain of the
masses cotld not comprehend them until they were practi-
cally displayed to the world. The further he is in advance
of the present thought or knowledge of the masses, the
greater will be the opposition which the inventor will have
to overcome before he will attain a just recognition of his
labors. ‘

A great inventor must be a man of independent thought,
a man of nerve and courage, a man of hopefulness and of de-
termination. Many an inventor has been turned back, even
when his feet were pressing the tbreshold of a great discov-
ery, because he had not courage to stem the tide of opposi-
tion which he was encountering. Many a practical invention
has been dropped before completion because of the inventor’s
discouragement and lack of push and determination. Twelve
years ago a certain inventor filed in the Patent Ofice at
Washington an application for'a patent for the invention of
a certain article. On some technical groundsthe patent was
disallowed. The inventor, in the meantime, bad been dis-
couraged by his friends, and so ceased pressing his claims.
What, then, must be his surprise to find his invention now in
quite general use, years after he had surrendered it to the
public. The experience of this man is but a sample of the
expericnce-of thousands of others.

It is a surprising thought, when contemplating what in-
vention has done for the progress and civilization of the age,
that inventors'meet with such a tardy recognition of their
works. The wonder isthattheyarenot beldinhigher esteem.
The world could afford to pension its Stephensons, its
Morses, its Bessemers, its Edisons, and its Bells. It has
crected statues to some of these, and it can afford to erect
statues fo all its noted discovereis. In olden times men of
scientific attainments were held in high esteem. Why
ought they not to be held in a like high estimation to-day?

We grant that the names we have given above are so held,
but there are uniold thousands of names of inventorsof use-
ful things. valuable and indispensable to the world, that
should be placed in glowing letters on the scroll of fame.
Our inventors need encouragement when they are alive, not
after they are dead. Men do not work simply to gain a fit-
ting epitaph. Their needs are in the present, and theearlier
the world recognizes and applauds their work, the better
will it be for them and the inventive art.

- *’—4-’—*—.'—"
The Loss of the City of Brussels.

The sinking of an Inman steamer at tbe mouth of the
Mersey appears, at first sight, to be an almost incredible
event. Liverpool passenger steamers have come to be re-
garded as at least as safe means of transportas railway
trains: and it is not too much to say that a railway journey
of 3,000 miles performed in any country would be attended
by as much risk as 1 voyage across the Atlantic in one of
the ships of this celebrated fleet. The precautions taken to
insure the safety of passengers by the Cunard and other
companies leave absolutely nothing to be desired. The
Cunard steamers, for example, are now, and have for some
time back, ceased to be either the largest or fastest crossing
the Atlantic; but as regards safety they enjoy an unrivaled
reputation. '

The announcement that the City of Brussels had been sunk,
and that several lives had been lost closé to Liverpool, was at
first received with.doubt. It remainsof course to beproved
that the officers of the ship are in no way to blame for the
catastrophe. With the details of the collision, which sent a
fine steamer to the bottom, our readers are, no doubt,
familiar: but it may be worth while to place the fact on
record in our pages for future reference. On Sunday morn-
ing there was a thick fog in the Mersey, which cxtended
some way out to sea. The Inman steamer City of Brussels
had made a very satisfactory passage from New York to

Queenstown, and a good run from Queenstown to the mouth
of the Mersey. Then the fog settled down, and no further
progress without extreme risk became possible; so Captain
Land, who was in command of the ship, assoon as he heard
the sound of the fog bells of the North-West Lightship,
turned the ship’s head to sea,stopped herengines, and allowed
her to drift up stern first toward the bar. It is stated that he
kept his whistles going at half minute intervals. Forty-one
minutes after the engines had been stopped the sound of
another steamer’s whistle was heard, and immediately after-
ward the City of Brussels was struck on the starboard
nearly amidship by the Kirby Hall, a new steamer on her
trial trip from Glasgow. The Kirby Hall, a ship of about
1,500 tous, cut well into the City of Brussels, making a hole,
it is said, 8 feet wide, and below the water line. The Kirby

'Hall bad her own bows twisted, but it does not appear that

shesuffered any serious injury. She bas a large rent in her
plates from the 18 foot watermark teo the 24 foot. She was
flying light, and to this fact she probably owes her safety,
as she made, we understand, little or no water, all herin-
juries being above the sea. Captain Land and his officers
did all that men could do, and succeeded in saving the lives
of nearly all on board. The discipline of the ship was per-
fect, the boats all ready for launching, and the result was,
on the whole, satisfactory, Several lives, however, were
lost, eight of the crew and two passengers, Italians, being
drowned. So much for some of the facts concerning the
catastrophe. Let us see what is the lesson it conveys; for there
is no such thing as an accident. Nothing happens without
a cause, and if we rightly understand what caused a given
““accident,” it is possible that we may be able to avoid
its recurrence.

The first point worth notice is that the case of the ship,
after she began to ‘leak, was hopeless. Nothing could be
done to keep her aflnat. But, nevertheless, unaided as she
was by any assistance from her crew, she did not founder
for about twenty minutes. Now, even the sinking of ships
is effected according to rule and law by nature. Not one
pound of water less than a certain quantity would have
sunk the City of Brussels, and the rate at which this water
got into her was fixed by immutable rule. The City of
Brussels was 390 feet long, and 40 feet 8 inches beam. Her
gross tonnage was 3,774; her net tonnage, 2,434. Her
bunkers must have becn nearly empty, and would represent
a space capable of holding, say, 800 tons of water. She had
a valuable cargo on board, but not, we fancy, a heavy one.
If we say that her margin of floatation was equivalent to
1,800 tons or so, we shall not, we think, he far short of the
mark. To sink her she must therefore have taken 1,800
tons of water on board. It is quite certain that some obsta-
cle intervened to prevent the water from finding its way
through the whole ship at once, because, if abofe 8 féet wide
liad been knocked in her side, assuming it to be only 4 feet
deep below the surface, she would have taken in enough
water to sink her in less that five minutes, the head rapidly
augmenting as her bows sank. . )

The ship was, however, divided by watertight compart-
ments, and probably a singlc compartment was rapidly filled,
and this having been doue, her head was so far pulled down
that water found its way over the deck to which the hulk-
head extended, and thenceranatt. The ship, however, went
down by the head; and it is noteworthy that she remained
afloat until the water reached the bridge. The City of
Brussels had nine bulkheads and seven watertight compart-
ments; and it i< said that the reason why she foundered was
that the Kirby Hall struck ber just at the end of a bulkhead,
and so knocked two compartments into one. This is, how-
ever, to a large extent, pure conjecture; and even if it is
true, then the circumstance supplies another argument in
favor of so constructing bulkheads that two compartments
cannot be knocked into one. Hdw this is to be done we
explained fully in the Hngineer for June 14, 1878, page
416.

Be this as it may, it is clear that if the bulkhead had been
more efficient, the City of Brussels might now be lying in
dock in Liverpool. But assuming that the bulkhead was
what it was—inefficient beyond a certain point —it is easy to
sece that, had very moderate pumping power been brought
into play, the ship could bave been kept afloat.  The
utmost quantity to be dealt with was, say, 2,000 tons, to be
lifted, say, 20 feet in twenty minutes. This represents but
49,000 foot tons, or 4,480,000 foot pounds per minute, or 135
borse power; or, making large allowances for waste, an
engine of 250 indicated horse power, properly used, would
have kept the water pumped out of ber as fast as it came
in. 8he had an ample supply of steam available, and one
large centrifugal pump would, in all probability, have suf-
ficed to save her. Assistance was close at hand, and even
with one compartment full she might have been towed to a
place of safety, her own pumps dealing with what we may
term the overflow over or past the bulkhead. The ship and
ber cargo have been valued at £300,000. We speak close to
the truth if we say that a pump and engine of the required
power could have been had for £1.000.

‘We are happy to know that in most of the great passenger
steamers recently built immense pumping power has bheen
provided; but the City of Brussels was thirteen years old,
and sufficient importance was not theu attached to pumps;
and here we may hint that the various Liverpool companies
running passenger steamers across the Atlantic weuld find
it immensely to their advantage if they could state in their
advertisements that their ships were fitted with appliances
which would deal with huge leaks. The passenger public
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at both sides of the Atlantic is very discriminating, and it
would not be slow to understand which was the safest ship.

Two other questions remain for consideration. Was the
City of Brussels provided with any special sound signaling
apparatus which would denote which way her head lay,
and whether she was or was not in motior? Ve believeshe
was not; that, in short, she had nothing but he ordinary
steam whistle. Isit not time that a universal code should
be adopted, which would be intelligible to all ships, and
which would tell an advancing steamer that, ‘I am here,
lying with my head to the west, drifting astern,” or “I am
going dead slow with my head to the south.” Thereisno
want of such sound signals in the market. Another ques-
tion is, When will ship owners or the Board of Trade, or
““Lloyd’s,” or the Liverpool underwriters, take the bulkhead
problem in hand? It is a noteworthy fact that this is a sub-
ject on which the Institution of Naval Architects never
touches. Those who read papers and those who discuss
them alike seem to regard the matter as tabooed. If it is
referred to at all, (it is so only in connection with ships
of war. We know that among ship builders there is a
rooted contempt for bulkheads, and this is not to be won-
dered at, seeing that they themselves have done their utmost
to make them contemptible. As they are usually fitted,
they cost some money—not much, it is true—they are a
nuisance to the owners, coming as they do more or less in
the way of cargo, and they are absolutely worthless. We
shall feel indebted to any one of our numerous readers who
can give us particulars of a single case in which bulkheads
prevented a ship from foundering. We do not now refer to
collision bulkbeads, which are almost invariably well made,
well designed, and therefore quite efficient. We refer to
the other bulkheads, which, if as good, would be as useful.

By only too many persons it is assumed that the modern
passenger steamer is as safe asshe can be made. The found-
ering of the City of Brussels is proof that she is not safe,
and there is a universal consensus of opinion among engi-
neers, at all events, that passenger steamers can be m:de
much safer than they are. 1f the time of foundering in case
of collision could always be delayed by some few hours, an
immense advantage would be gained; and it really appears
that if those most concerned would do what can be done to
secure this end, a great deal might be effected. It requires,
we hold, but a moderate effort on the part of Lloyd’s and the
Board of Trade, and the thing could be done. Unless they
act, bulkheads will probably continue to be delusions and
snares to the end of time.—7he Engineer.

- et r—
The Steam Engine and the Telegraph, )

Mr. Courtney, in presiding at the annual meeting of the
Royal Cornwall Geological Society 'at Penzance recently,
referred to the introduction of the electric telegraph and the
invention of the steam engine, by which electricity and
steam had been made our slaves in almost all the operations
of life. No doubt, these were most remarkable applications,
and we in the present day were greatly indebted to them,
but at the same time he was bound to say that in hisopinion
we might overrate the debt. The conveyance of news by the
telegraph waas insignificant if the news itself were not.of im-
portance. As to the diminution of toil which steam effected
in supplying our wants, it depended very much on the use we
made of it, and how far that did or did not coufer a bene-
fit on mankind. Was ita fact that owing to the introduc-
tion of steam the labor which was necessary for the subsist-
ence of the multitude had been in any sense diminished, and
the ragged edge of pauperism which surrounded the borders
of society had in any sense disappeared? We might derive
either of two advantages from the introduction of steam—
we might either make life less toilsome while maintaining
the mass of it as it was, or keep up the toil of life while in-
creasing the mass, and he was afraid the result of the disc.v-
ery of steam power had been an increase in the number of
human beings rather than an improvement in the quality of
life. He was, indeed, wmore disposed to reverence science for
its educational than for what he might call its economic ad-
vantages, for the way in which it elevated the mind of man
rather than for its ability to enable more men to live on the
same low level on which men lived before, and it was be-
cause he believed in geology, and its kindred science, astro-
nomy, as most powerful helps to the elevation of the mind
of man that he was willing to pay his humble respects to
those who prosecuted those particular sciences and conveyed
to others their blessings.

Absorption of Hydrogen.
4. TSCHIRIKOW.

It bas been shown by W. Hempel that hydrogen is com-
pletely absorbed hy palladium sponge at 100°, and he has
used this as a means of separating hydrogen {roin a mixtyre
of gases. In order to test the applicability of this property
to the estimation of hydrogen evolved in sealed tubes, the
author treated zinc with hydrochloric acid in a sealed glass
tube containing a palladium spiral. The proportions of
acid and zinc were snch as to produce a pressure of twenty-
five atmospheres if no hydrogen were absorbed by the palla-
dium. The absorption was found to be complete. A small
portion of the hydrogen had united with the oxygen of the
air remaining in the tube. Nearly the calculated amount of
hydrogen was obtained from the palladium spiral by heating
10 350°. The evolution of the gas was. so regular that the
author suggests the heating of palladium-hydrogen as a
means of obtaining chemically pure hydrogen.—Amer,
Chisin, o | J 4 o €
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Gorvespondence.

Size of Chimneys.
10 the E'dztor of the Scientific American :

On page 396 of SCIENTIFIC AMERICAN, vol. xlvii., query
8, H. N. asks for the proper size of a smoke stack. The
boiler is 814 feet in diameter and has forty 214 inch’ tubes
nine feet long.

The query and your reply open quite a little field for
profitable investigation. Your reply is, ‘* Atleast 20 inches
diameter,” and yet yourreply isbased upon no rule. ‘ There
is no rule.” Allow me to inquire if experience has fixed
the size of the smoke pipe at that particular figure for a
boiler of that description? It seems to me there ought to
be a rule, and that’such rule should be founded in reason.
Experience teaches a dear school, and it has been my lot to
learn or to invent a rule from this school of experience at a
cost of some thousands of dollars. Why should the smoke
pipe be twenty inches in diameter? The area of the forty
tubes is 159 square inches. Is there any reason why your
draught should ¢‘ be cramped in the tube”? ¢ Cramping”
your draught destroys it. The sum of the areas of the tubes
is 159 square inches. A smoke pipe 20 inches in diameter con-
tains 314 square inches. Why have more room in the smoke
pipe than in the tubes? The gases in passing through the
tubes become cooled, and consequently reduced in volume.
If you now put them into a pipe of twice the capacity, you
largely increase the radiating surface, and hence the heat of
the gasesin the pipe are more rapidly cooled than they
would be in a smaller chimney. The differencebetween the
weight of a column of the gases inside the chimney and of
a similar column of air outside is the cause of any draught.
Hence the theory that the flie may be gradur .y decreased
in size as the temperature of the gases decreases from the
fire box to the top of the chimney, thereby giving a uniform
motion to these gases through the boiler and smoke stack.
Again: The more heat you can get into your chimney, the
the stronger will be your draught. The less radiation én
the chimney, the better the draught. For this reason a good
brick chimney is better than any iron chimney.

I have a rule which it was necessary for me to devise,
and which e based upon the principles of reason which T
have here given. The air space through the grate bars should
be only one half the area of the tubes, and I make the chim-
ney the same area as the sum of the areas of all the tubes,
and make no wider or larger spaces in the flue after passing
the tubes than the sum of the areas of the tubes. Let the
fire box be no larger than is necessary to build such a fire as
may be supplied with air with strong velocity through the
grate bars, and whose gases can pass through the tubes with-
out being. ‘“ cramped » without too rapid motion.

Tubes may beso long as to destroy any possible draught.
My recollection is that nine feet is pretty long for a 214 inch
tube. They should pever be longer than is necessary to
take such amount of heat from the gases only that the re-
maining heat -in the chimney will produce the desired
amount of draught.

HENRY BAXTER.

[We agree w1th you in your reasoning about chimneys.
There are plenty of rules for smoke chimneys, but no two
agree. The size of the chimney was given for supposed con-
sumption of fuel on the grate, and with no reference to the
tubes. If the builder chose to put in four tubes instead of
forty it would not alter the proper size of chimney for the
grate.—ED.]

—— et —
An Appreciative Reader.
To the Editor of the Scientific American :

Irbhave taken the SCIENTIFIC AMERICAN for ten years and |

the SUPPLEMENT from No. 1 up to the present. I have all
my papers from the time stated, neatly bound and put up in
a case, with the number of volume op the back of each. And
I would not take one hundred dollars for them, as they are
of unlimited value to me, and have proved sp hundreds of
times. I believe if it were more generally known how much
one year’s numbers of the SCIENTIFIC AMERICAN contain of
real valuable matter to the mechanic few would be without
it. T am not a man of wealth, but if your paper cost $10 a
year I could not afford to be without it, and wduld not.

‘W. S. HARRIs.
Croton Falls, N. Y.

— —— -
- How to Lacquer Brass.
To the Editor of the Scientific American :

I notice in your issue of December 30, 1882, page 424, No.
6, Notes and Queries, that J. A. is in trouble ~with some
lacquering, and being in that line of work myself, think
some suggestion by me may help him.

LACQUERING BRASS,

1. Be sure there is no oil or grease on the brass; do not
touch the work with the fingers, hold it with spring tongs
or a taper stick in some of the holes.

2. Always randle with a piece of clean cloth.

3. Heat the work so hot that the brush will smoke when
applied, but avoid overheating, as it burns the lacquer. -

4. It is well to fasten a small wire across the lacquer cup,
“from side to side, to scrape any superfluous lacquer. The
brush should have the ends of the hairs - all exactly even.
If not so, trim the ends with sharp scissors. ;

5. Scr‘lpe the brush as dry as possible on the wire, “mak-
ing a flat smooth point at the same time.

6. Use the very tip of the brush to lacquer with, and carry
_ & steady hand,

Scientific Dmervican.

7. Put on at least two coats. Itis well (to make a very
durable coat) to ‘“ blaze off” after each coat, with a spirit
lamp or Bunsen burner, taking care not to overheat and
burn the lacquer.

8. If the lacquer is too thick, it will look gummy on the
work. Iftoo thin, it willshow prismatic colors. In the first
case, add a little alcohol; in the. latter, set the cup on the
stove and evaporate some.

9. A good deal of cheap work, like lamp burners, is
“dipped.” Use a bath of nitric and-sulphuric acids, equal
parts, dip work, hung on wire, into acid for a moment,
remove, rinse in cold water thoroughly, dip in hot water,
remove, put in alcohol, rinse around, then dip momentarily
in lacquer, shaking vigorously on removing to throw off
extra lacquer and lay on a warm metal plate till dry, let
cool, and it is done.

10. Avoid handling lacquered work until cold.

QY. X

Newton Center, 1883.

Protection of Theaters against Fire.

The following is ‘an abstract of an address by Edward
Atkinson before the Boston Police Commissioners:

I am not familiar enough with the condition of theaters,
behind the curtain, to be able to say that the use of auto-
matic sprinklers above and around the stage should be made
cempulsory upon your part. I aminformed that theatrical
managers think the use of thissystem impracticable, even if
desirable, and it is for that reason only that I qualify the
opinion submitted. It is a question of fact very easily de-
termined. This much I do say, if there are no special
reasons against the use of automatics as an additional safe-
guard against danger from fire, although not as a substitute
for any other appliances, no well-managed theater can afford
to be without them. I would advise every theatrical man-
ager, and every person interested in saving either property
or life in theaters, to visit Providence and attempt to burn
the combustible building which has been set up by the
Providence Steam and Gas Pipe Company for purposes of
experiment.

Let me state to you the course which I have taken with
many men insured in the factory mutual company of which
I have charge, who have been as skeptical in regard to the
automatic sprinkler as, I believe, theatrical managers are at
this time. When I advise them to protect their premises
with these additional appliances, after having required
pumps, hydrants, hose, pails, and buckets, and have then
advised more bucketsand pails, and after a sufficient supply
of buckets, more pails, and then more buckets, all to be
kept constantly full of water—and when I find them still
doubtful as to the expediency of spending more money for
self-protection, I give them this advice: ‘* Go to Providence,
and burn Mr. Grinnell’s building if you can;” and this is
what usually happens: The experimenter builds a fire upon
the wooden floor of this combustible wooden building, of
such a sort that he feels absolutely certain he will burn the
building; he then sets it on fire, and steps to the door, re-
marking, ¢ That building is gone up, dead sure.” He waits
thirty seconds, and then turns round to Mr. Grinnell with
this further remark: ‘‘I am ready to sign a contract for the
protection of every part of my premises with your sprinkler,
whether Atkinson says so or not.” The interruption in the
course of his thought, by the extinction of the fire in that
half minute, has sufficed to convince him that the automatic
will put the fire nut. If these gentlemen representing Bos-
ton theaters will go with you to Providence, and try this
experiment, I think you will have no occasion to pass a
compulsory ordinance.

Since you asked me to appear before you, I have requested
leave to go upon the stage of the Boston Museum, and after
examining their appliances for extinguishing fire at the first
instant of its appearance, by the use of their system of per-
forated pipe sprinklers, together with their rules whereby
the turn of the valve at the right instant, in case of fire, is
as well assured as any act can be by human prevision and
action, I concluded thatsuch care and good judgment had
already been taken by the managers of that theater for
the protection of life, utterly irrespective of any question of
property, that I concluded it might be unreasonable to com-
pel the managers of that theater to add the automatic system
to what they now have, against their own judgment. They
have been moved by influences, deeper than any city ordi-
nance, to do what they believe to be necessary and adequate.
It would certainly be unfit to compel them to substitute
automatic sprinkling for their present system of perforated
pipes worked by means of valves; but I believe Mr. Field
will himself decide to add the automatic system as quickly
asa proper plan can be adapted to the conditions of a
theater, so soon as he has tried the experiment in Providence,
which I recommend to him and others.

In view of the fact that there may bhe some conditions in
theaters so different from those of factories as to make it
difficult to adjust the automatic system; I am only per-
pared to advise to this extent, that you should require the
use of an adequate system of sprinkling, either the per-
forated pipe adjusted like those in the Boston Museum, or
the automatic system, if it proves to be feasible, in- every
theater licensed in this city; and I think you will not com-
pletely fulfill the duty which you owe to the citizens if you
fall ‘short of the enactment of such an ordinance.

VM:ay"I now be permitted to suggest an additional ordi-
nance for the adoption of automatic sprinklers in some other
premises, - Referring to the late fire in Lovel’s gun shop
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upon Washington Street, where the fireman were perhaps
exposed to greater danger from the explosion of the car-
tridges than they were from the danger of the gunpowder
kept in stock, I beg to suggest that gunpowder and car-
tridges might well be kept in stock in a chest, built of light
pine wood incased in tin, and placed where it could be
readily removed in case of need. A small chest would suf-
fice for the gunpowder alone. Connected with this chest
there should be a city water pipe, fitted with an automatic
valve on the outside, which would be released by the heat
of a fire in any part of the shop, whereby the chest would
be filled with water, and after being thus filled, the con-
tinued flow of water would be over the outside. The place
for suck a4 megazine should be close to a door or window
and under a brick arch, sufficiently strong to resist the fall-
ing of timbers or walls upon it, so that the chest might not
be broken if circumstances prevented its removal before the
complete destruction of the building, Such a chest, made
of pine wood protected with tin, would be light and strong,
and very much safer than iron. Iron is one of the most
treacherous of all substances under fire, and the building
act ought to prohibit such use of cast iron girders as is now
not uncommon. I should also think it would be expedient
to require automatic sprinklers in all shops or premises in
which fireworks are made or kept in stock for sale.

The work which bas been done by automatic sprinklersin
saving mill property from loss, where fires have actually
occurred under the most dangerous conditions, has caused
tke mutual underwriters to press for their adoption through-
out the premises insured by them, which had not been pre-
viously protected in full by the old fashioned perforated
pipe sprinklers. We do not think it reasonable to compel
our members to change or substitute the automatics for per-
forated pipe, but some of them, perhaps the most judicious
of the number, are doing this without being asked by us in
the more hazardous part of their works. Had the mill lately
destroyed by fire in Fall River, been protected by self-
operating automatic sprinklers, it probably would have been
saved; it was not saved by the perforated pipe sprinklers,
because the valves were not judiciously worked at the right
time.

o O e

Carbamide as a Substitute for Quinine.

The Journal @& Hygiene learns from Gen. Kokhowski that
Dr. Belvousoff has discovered an efficient successor for
quinine. Belvousoff, Prosector at the University of Khar-
koff, presented his memoir before the Russian Commission of
hygiene on the 5th of October last, recommending carba-
mide, the rational formula of which is

CcO)
HajNa,
H,

as the substitute for quinine.

From experiments made in the hospitals, the following
results were obtained: 1. That in cases of intermittent fever
carbamide acts as a specific. 2. That this remedy can be
employed in many other complaints to reduce the tempera-
ture of the patient; it is, moreover, without taste, and does
not depress the nervous system.

This action of carbamide is easily understood in “the light
of the latest researches on uremia. It is also well known
that in southern Russia and Montenegro the peasantry are
accustomed to cure themselves of intermittent fevers by the
use of urine as a medicine.

Belvousoff has also shown that carbamide instantly kills
the lower organisms, such as bacteria and vibriones, just as
quinine does.

From an economical point of view, says tne writer, the
discovery is very 1mportant as carbamide is much cheaper
than quinine,

[Carbamide, or urea, can be obtained from urine, but is
usually made by the action of cyanate of potash on sulphate
of ammenia.]

B L
Railroad Law.—Railroad Track in a Street.

The owner of lots on a street in Denver, upon which he
had erected a hotel and dwelling house, sued the Union Pa-
cific Railroad Company to recover damages for the injury to
his property by the laying of its track in the street. This
track was put down 1814 feet from the pavement and above
the level of the street, so that wagons could not freely pass
to and from the houses. The company set up as its defence
that the track had been laid by virtue of an ordinance which
granted it the right of way through the street. The plain-
tiff recovered a judgment for $1,850 in this case—Malandin
28. Union Pacific Railroad Company—in the United States
Circuit Court for Colorado. Judge Hallett, in the opinion,
said: “* The right and interest of the plaintiff in the street in
front of his property is secured to him by section 75 of the
Bill of Rights of the State constitution, which declares ‘ that
private property shall not be. taken or damaged for public or
private use without just compensation.”: It has been said
that property cannort be ‘taken’ within the meaning of
that plOV]SlOD except by an appropriation of the land itself,
but no such limitation ‘is applicable to the clause relating to
damages. ~ The beneficial use of plaintiff’s estate embraces
the right of ingress and egress, which cannot -be withdrawn
or obstructed: without substantial damage to it. The use of
the street is therefore a right of property in plaintiff, which,
if not * taken,” is certainly ‘damaged,” within the mean-
ing of the constitution, by the act of defendant in building
its road through the street. "==Haltimore Day,
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IMPROVED BAND SAW.

Unutil within a few years, the manufacture of band and
scroll sawing machines was carried on as a side matter, or a
‘filling in,” by large concerns making every variety of
wood cutting machines. In consequence of this no particu-
lar attention was paid to improving and simplifying designs
or systematizing their manufacture. Orders were taken for
them to complete an outfit, and they were made a few ata
time, according to the number of orders on the hook. Goods
made this way cost a great deal more money, proportion-
ately, than a regular line of work, and the pur-
chaser had to stand it.

The machine shown in the engraving has been
made a specialty, and modern conveniences are ap-
plied in the manufacture by which they are fitted
up. Costly special tools have been constructed,
competent workmen are employed, and in this way
a good article is produced at a much lower price
than by the old method.

By recent improvements this well- known tool has
been rendered very efficient and durable. A new
blade straining device has been introduced, where-
by a balance lever is made to show on an index
plate the amount of tension necessary for any size
of blade. The index plate is immediately in front
of the operator, and there is always an elastic strain
on the blade, no matter what its size, thus avoiding
a serious difficulty in counter-weighted machines,
by which light blades are strained rigidly when the
weigh: is set for a wide blade and carelessly left
there by the operator, as often happens.

The wheels are iron, and have improved concave
arms and T rim, by which they are made light and
strong, and they are covered with canvas-strength-
ened pure rubber bands, securely cemented, and
ground perfectly true. The shafts are of steel; the
lower one has bearings 6 inches long, the upper one
having a single bearing 12 inches long. The latter
is adjustable, so as to shift the blade on the wheels.
The loose pulley is self-oiling, and its hub is 7
inches long. The frame is hollow and cast in one
piece, according to the best modern practice, and is
finely designed and proportioned for strength. The
machine is provided with steel self-oiling guides
both above and below the table, having all neces-
sary adjustments, and so arranged that wood may
" be used for side guides if preferred.

This machine is adapted to general work of all
kinds, such as is found in agricultural, cabinet, car,
chair, carpenter, millwright, pattern, wagon, and
job shops, in hoth hard and soft wood. It can be
arranged for resawing or splitting Jumber up to 10
or 12 inches wide successfully.

This machine is manufactured by Mr. F. H. Cle-
ment, 122 Mill St , Rochester, N. Y.

-

One Blast of 130,000 Tons of Rock.

A notable blast was discharged January 11 at the
limestone quarry of the Glendon Iron Company,
Easton, Pa., displacing, it was estimated, 130,000 tons of
rock. The blast was made in a hill 150 feet high and very
steep. Three tunnels, about 100 feet apart, were run into
the hill northward, and two smaller tunnels ran to the east
and west. In the six chambers at the ends of the tunnels
were placed 29,000 pounds of Judson powder, having, it
was estimated, the rending force of 86,500 pounds of com-
mon powder. The blast was fired by electricity. Tt was
the heaviest ever made in that part of the country, and one
of the heaviest recorded.

—_— .t r—
IMPROVED COTTON CHOPPER.

The engraving represents an improved cotton chopper,
congisting principally of a slotted bell-shaped cutter, adapted
to be attached to any plow,
and to receive rotary recipro-
cating motion from a drive

Srientific Jmevican,

from the crank shaft of a wheel journaled near the forward
end of the plow beam. The shaft of the cutterisheld in line
with theland side of the plow, so that one-half of the di-
ameter of the cutter will reach outside of the plow to the
left, and will reach over the row of plants being chopped out.

In use, the rows or drills of cotton are first furrowed off
along one side by the plow, or a plow without the cutter
attached. The cutter is then attached to the plow, and the
plow is run along the other or unfurrowed side of the rows.
The cutter, reaching over the row, will cut out all of the
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The Pioneers of American Railroading.

Mr. John Raymond, of Scranton, Pa, died in that city,
December 22, 1882, at the advanced age of eighty-seven
years. '

Mr. Raymond built the first mile of railroad in America
for the commercial use of steam locomotives. The track
was on the Delaware and Hudson Canal Company’s road,
between Honesdale and Carbondale, Pa. The first loco-
motive used was the ¢ Stourbridge Lion,” built in England.
The engineer was Horatio Allen, now living ut East
Orange, at the advanced age of nearly ninety
years.

The firstrun of the locomotive on the Honesdale
road was made August 28, 1829; but this was not
the first trial of the engine in this country, The en-
gine was put together at the West Point Foundry,
foot of Beach Street inm this city, and was there
tested August 8, 1829, on a trial track about 214
miles in length. This run was also made with Mr.
Allen as engineer.

_— ——ea»>—————————
Mining Experts.

A writer in the Mining Review concludes that no
class-of men have been so poorly appreciated by
both miners and investors in mining property as the
mining expert, but he predicts that the day is at
hand when conscientious men, who have carefully
studied the sciences of geology and mineralogy,
and by practical and extended experience become
familiar with rocks and minerals, will be in active
demand to determine the investment of capital in
new mining districts.

The best business men at the present time, and
most successful in their mining investments, keep
in their employ a trusted man, and all parchases

CLEMENT’S BAND SAW.

plants in the row until the slot is brought, by the rotary
reciprocating movement which the cutter receives from the
drive wheel, in line with the row of plants. When in this
position the cutter will skip the plants in the row until it is
turned back so that the slot is no longer in line with the
row, when the cutter will again cut all of the plants in the
row. The cutter, having a regular rotary reciprocating
motion, the plants will be skipped regularly, making hills
at uniform intervals along the row provided with standing
plants opposite the slot in the cutter.

The distance between the hills may be increased or dimin-
ished, as desired, by changing the connecting rod in a series
of holes made in the crank. This invention has been
patented by Mr. Martin S. Michaelis, of Benton, La.

of mining property are made upon his favorable
report.

The extent of mineral bearing fields and the great
variety of formations and ores make it impossible
for the ¢ tender-foot” or even the experienced
miner to master the geological and mineralogical
laws as one who has spent-a life-time in the broad
and thorough investigation of these things, with
every available appliance of the past and present;
and thoroughly qualified men will now be recog-
nized as they never have been before.

In every clher science we avail ourselves of the
knowledge and experience of those who have made
themselves familiar with its highest development,
and reccgnize the worth of men of ability and high
achievement. Mining is rapidly rising up out of
the domain of chance and speculation, and is tak-
ing its true position as a business, based upon a sub-
stantial foundation, and governed by laws of a sci-
ence as deep and grand as any which the wisest
philosophers have ever investigated, reaching back
to the beginning when the earth was void and
without form, and its elements were tossing in the
tumult of chaos. The opening of a new season will make
a demand for thoroughly well qualified and reliable men;
let such men be prepared, not only to faithfully perform
their duty, but. to vindicate the honor and value of their

profession.
- et or——

Effects of Diet on Liability to Infection.

Professor Feser, ot Munich, has been making experiments
on animals with a view to establishing the connection which
exists between diet and liability to infection. In the trials
he has made on rats inoculated with the poison of cattle dis-
temper, he demonstrated the fact, says the Lancet, that the
animals which had been fed on vegetable diet were quickly
attacked by the disease, while those which had been fed ex-
clusively on meat resisted the

effects of the inoculation. In

recording this fact, a leading

wheel attached to the plow
beam. The cutter has an ad-
justable knife for closing the
slot in the cutter more or
less, so that the slot will
leave a greater or less number
of plants in the stand.

The plow to which the
chopper is attached may be
of any approved construc-
tion. The cutter is, by pre-
ference, made bell-shaped,
and is, formed with a vertical
slot, and provided with an
adjustable knife, placed in-
side of the cutter. The cut-
ter is attached to the plow by
means of the bearings at the
rear end of the plow beam,
in which the upper end of
the shaft of the cutter is
journaled. The lower end
of the shaft. is journaled in
an arm extending back from
the land side of the plow.

The chopper receives a re-
ciprocating rotary motion

MICHAELIS'

COTTON CHOPPER.
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\ journal, in connection with
| the Continental leather trade,
attributes to the greater
amount of vegetable diet, in
the shape of bread, beer, etc.,
taken by woolsorters between
Saturday and Monday, the
greater frequency of cases of
outbreak and the aggrava-
tion of discase during that
period.

Kruprs works, at Essen,
now employ some 439 steam
boilers; .456 steam engines,
with an aggregate horse
power of 18,500; 89 steam
hammers, varying in weight
from 200 pounds to 50 tons;
21 roiling mills; machines for
making tools, 1,622; furnaces,
1,556, of which 14 cre high
furnaces; 25 locomotives; and
5 propellers, with a tonnage
of about 8,000. Annual pro-
duction, 800,000 tons steeland
26,000 tons iron.
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APPARATUS FOR REMOVING GREASE, AIR, AND IMPURI-
TIES FROM FEED WATER.

The first practical application of the apparatus shown in
the engraving was on the steamship Walla Walla, on a voy-
age from New York to Portland, Or., and while it operated
extremely well during that experiment, it bas since been im-
proved so as to make it almost automatic. .

It removes the air usually forced into the boiler with the
feed water, thus, it is claimed, removing the cause of pitting
the internal surfaces of boilers and tubes by removing the
free oxygen from the water. The removal of the air also pre-
vents priming, and in condensing engines it effects a great
saving. by excluding the air from the boiler and cylinder,
thus preserving the vacuum; and in addition to these ad-
vantages, it insures even feeding in a bat-
tery of boilers, and in all cases the appa-
ratus indicates whether the pumps are in
action by the continual working of the air
relief.

This apparatus extracts all grease and
foreign matter which would otherwise
enter the boiler and be deposited as scale,
or would form a surface scum which
needs continual blowing.

The complete manner in which the oil
is extracted from the feed water is shown
by the fact that steam taken direct from
the main boilers where this device is ap-
plied, Las been used for cooking without
imparting the slightest flavor of oil, even
when the engines were lubricated with
crude petroleum. This is an important
advantage in distilling water for drinking
and culinary purposes.

This extractor is now in use on the
following steamships: Walla Walla,
Tallahassee, Chattahoochee, Nacoochee,
Finance, and is being applied to other
steamships in.the course of construction.

The extractor, as shown in the engrav-
ing, consists of a vessel of suitable dimen-
sions and strength, fitted with transverse
partitions extending alternately from the top and bottom.
The grease rises to the top of the water, and is removed
through the oil discharge. The solid matter is precipi-
tated, and may be removed from time to time. The air
discharge valve is operated by a float as the upper part of
the extractor becomes filled with air and the level of the
water falls.

There are two varicties of these extractors made, one
with a by-pass for allowing the water- to pass around the
partitions without going over and under them, the other
without the by-pass. This apparatus is highly recommended
by engineers who are familiar with its merits.

Further information may be obtained by addressing
Messrs. Motley & Sterling, sole agents, 86 John Street, New
York city.

—_————r—————————
Destruction of Ants,

A correspondent in the Zropical Agriculturist says: Take
a white china plate and spread a thin covering of common
lard over it; place it on the floor or shelf infested by the
troublesome insects, and you will be pleased with the result.
Stirring them up every morning is all that is required to
set the trap again.

AERIAL NAVIGATION,

We give an engraving of a new flying machine, designed
by Professor Baranowski, a small model of which has been
repeatedly tried, we are told, with much success in St.
Petersburg, Russia.

The apparatus is thus described by the Revue Miitaire, of
Paris. It consists of a great cylinder intended to have the

form of a gigantic bird. Tbe interior is provided with
steam machinery, having a power proportioned to the size
of the apparatus, with space for working the same ; it has
two lateral propellers, and one rear propeller; and their ro-
tation determines the direction of the machine, whether it
shall be vertical or horizontal; at one extremity of the cylin-
der is seen a &pecies of oar which serves as a rudder; two

WASS' GREASE, AIR, AND MUD EXTRACTOR.

great wings, composed of strong membranes, give an ascend-
ing motion to the apparatus, and keep it afloat in the air;
the part which represents the beak of the bird is so arranged
as to permit the entrance of air to the interior of the cylin-
der, to supply the crew and for the combustion of the fuel;
the smoke, gases, and steam issue from the end, which,
when the structure passes through space, will give the
appearance of the tail of a brilliant comet. From the under-
side hangs a pendulum weight that keeps the apparatus in
proper equilibrium. )

In respect to the general problem of aerial navigation by
flying machines, the Bngineer, of London, makes the follow-
ing observations: 2

It may be urged that there is nothing mysterious about
wing motion, and a simple up and down flapping will at least
suffice to raise a bird in the air. Why should not men fly?
The answer is that they are not strong enough. If we con-
sider birds as machines, we see in the first place that they
are all comparatively small. There is no bird of flight which
weighs as much as even a very light man; but there are
many birds which are far stronger than men. The albatross
is,we believe, the largest—we donot meau the heaviest—bird
of flight in existence. Its wings measure sometimes as much

as 13 feet from tip to tip, but the total weight of the bird
seldom, if ever, exceeds 28 pounds, or one-sixty that of a
powerful man. But the albatross can keep its wings in mo-
tion for a whole day, while the strongest man would be ex-
bausted if he had to keep beating the air with them for
balf an hour.

A great deal has been written from time to time about the

-effect ol the wind on inclined planes in keeping birds afloat

in the air. Those who have a competent knowledge of the
laws of dynamics are, however, awarethat the inclived plane
action cannot alone keep a bird from falling to the ground.
The action is at best just that of the wind on a kite; and
the equivalent of the string must be provided or the bird
will be carried away, just as the Kkite is when the string
breaks. Birds, when sailing, are either
going with the wind or are using up mo-
mentum acquired by previous rapid mo-
tion. The work done by the bird will
vary continually; but it is strictly analo-
gous to that of a swimmer, who, carrying
a load, has to keep himself afloat by his
own exertions. There is no way out of
this. Nothing is got from the air in the
way of help, save when upward currents
strike the flying bird; and that such cur-
rents exist, every engineer who has seen
the decking of a bridge lifted in a gale
well knows.

Returning then to our albatross, the
work it does is equivalent to continually
lifting 28 pounds. The idea that the bird
is buoyant in the air is a delusion. If it
weighs dead 28 pounds, it will weigh liv-
ing 28 pounds, and the variation in the
displacement of the dead and living bird
cannot represent more, at the most, than
an ounce. In round numbers, 13 cubic
feet of air weigh 1 pound. The albatross,
therefore, represents no less than 13 X 28
= 364 cubic feet of air, while its entire
displacement is probably at most 4 cubic
feet. An increase in dimensions of one-
fourth when alive as when compared with the same bird
dead would represent about g3z of its weight saved by
extra buoyancy, which is nothing. The weight of the
bird then may be regarded in exactly the same light as
the weight on a brake driven by a portable engine. The
brake wheel is always trying to lift it up. The power
expended is measured by the distance passed over by any
point in the rim of the brake wheel in one minute, multi-
plied by the weight and divided by 83,000 per horse power.
Now, if we could tell the distance passed over by the
bird’s wings at each stroke, and the number of them, we
should, knowing its weight, be able to estimate the power
expended. We cannot do this in the case of the condor
or albatross, but bearing in mind the small specific gravity
of air, we shall not be very far wide of the mark if we
say that an albatross probably possesses as much muscular
energy as a man.

There is no engine in existence, certainly no steam engine
and boiler combined, which, weight for weight, gives out
anything like the mechanical power exhibited by, let us say,
the albatross.

1t is simply for lack of muscular power that man can ne-
ver fly. There is no combination of wings or arrangements

PROFESSOR BARANOWSKI'S NEW STEAM FLYING MACHINE.
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of any kind which will compensate for this fact. Whether he
can produce a machine to supplement his own want of force
remains to be seen. Such a motor cannot, we think, be
driven by steam. It is, however, not impossible that a ma-
chine might be made which would be caused to fly by means
of a small electric motor run at a very high speed and
worked by the aid of a couple of wires from the ground.
This, however, would hardly be flying in the true sense of
the word. That wings and such like things can be made we
have no doubt; and experiments enough have beer made to
prove that, if power enough be available, flight can be
achieved. When a machine can be made, each pound of
which will develop as much eiergy as each pound of a bird,
flying may be possible—not till then.

B e Bt o o
Decay of Building Stones.

Prof. A. A. Julien, of Columbia College, lately read an
interesting paper before the New York Academy of Sciences,
in which he stated that in this city 116 per cent of the houses
have stone fronts, mostly of sandstone. The relative pro-
portions of stones used in buildings are as follows: Brown
stone, 78'5 per cent; Nova Scotia sandstone, 9 per cent;
marble, 8 per cent; granite, 2 per cent; Ohio sandstone, 15
per cent; gneiss, 1 per cent. The number of brick buildings
forms 63 per cent of the total; frame houses, 24 per cent;
stone, 11°6; iron, 0°9.

The effects of weathering upon building stones has re-
ceived less attention in modern times than it deserves, and
very few modern buildings will last a thousand years, while
many ofthemwillbe gone before their own architectsaredead.
In cities the weather produces a different effect on stones
from what it does in the country. Marble suffers from three
causes: it dissolves on the outside and is washed away, it
undergoes internal disintegration, it also bends and cracks,
as found by Prof. Geikie, who has studied the effect of
weather upon tombstones in Scotch graveyards. Somearchi-
tects have said that brown stone is no better than ginger-
bread to put on a house; it adds nothing to its strength, and
in sixty or eighty years all the sharp corners will be rounded
off. Some houses less than ten years old show signs of de-
cay, especially where Lockport limestone was used. Lenox
Library began to decay before it was finished. The time
that granite will last depends on the climate. An obelisk
that stood for forty centuries in Egypt, after removal to
Paris was full of cracks in forty years, and probably will
not last four hundred years. How long will the one last
that we have imported and set up in a most exposed location
in Central Park? '

Nova Scotia and Ohio sandstones soon become stained and
streaked, and marble sometimes crumbles on the surface so
that it can be scraped off, as that in the Cathedral on Fiftieth
Street.

The enemies of building stones are of three kinds—chemi-
cal, mechanical, and organic. Of the chemical agents there
are the acids which dissolve carbonates, such as sulphurous
and sulphuric, from combustion and from the decay of or-
ganic matter; there is carbonic acid from the air, nitricacid
in summer showers, hydrochloric acid is always present near
the sea, and besides these, carbolic and hippuric acids ave in
rain water. We do not know what there is in the air of New
York city; it has never been analyzed. There mustbe some
effect produced by the oxygen, ozone, ammonia, and sodic
chloride in the air.

Among mechanical agents we have frost. In this climate

there is a variation of 120° in the temperature within the |
-year, and sometimes 70° in a day. The action of wind alone, !

or carrying sand and street dust, causes friction.. Crystalliza-
tion by efflorescence and pressure are other causes of decay,
but too much stress has been put on the crushing test. Fire
is another destructive agent.

Among organic agents we have vegetation on land and the
marine animals in the water. John C. Draper maintains
that certain lichens grow on houses in streets running east
and west, but the speaker had never seen any lichens,
although confervae are quite common in this city. The in-

fluence of lichens is a point still in dispute; some say they !

preserve the stone, others that they injure it. A load of
Italian marble sunk in our bay was destroyed by boring ani-
mals, and the piers of the Brooklyn Bridge may suffer from
the same cause. ) ]

Among the internal elements of durability or the reverse
is the chemical composition, such as solubility, also the in-
fluence of liquids in. cavities, and as water of hydration;
changes in the degree of hydration are continually goingon.
Also physical structure of the stone. Mica is an element of
weakness. Porosity enables the frost to penetrate deeply,
as often seen in the lintels and doorsteps of brown stone
houses. In light colored stones, streaks form, white fluores-

cences, or black stains from soot, etc. Manganese also forms ;

black stains, confervee green ones. Hardness and crystal-
line structure are elements of permanence, also homogeneity.
Much often depends upon the character of the surface.
Smooth pclished granite decays more than that which- has
not been polished. Tbhe position with reference to prevail-
ing winds and rain is also an important factor.

HOW TO JUDGE OF BUILDING STONE.

Most of the tests are antique and unworthy of notice.
Bome idea can be obtained from an inspection of the ‘‘out-
crop ” at the quarry itself. Also, by examining old masonry
and tomhstones. Mr. Julien had examined the grave-
stones in Trinity Churchyard. = The red sandstone, like that
of which the church is built (from Little Falls, N, Y.), stood

the best, and is superior to any sandstone now used in the
city. The old test by dipping the stones in sodic sulphate
and letting it crystallize, and repeating this twenty or thirty

is almost imperceptible. Other tests were mentioned, such
as heating to 600° and putting in water, acid vapors, etc.

MEANS OF PROTECTION AND PRESERVATION.

1. Selection. In no quarry is the stone so good that all of
it ought to be used; but it is used indiscriminately. 2.
Seasoning. Wren allowed the stones he used to lie three
years on the sea-beach. 8. Position in regard to its lamina-
tion. It should lie on its natural bed. 4. Shape of the pro-
jections. 5. Artificial protection, such as Phints and oils.
The best protection for limestones is waterglass. For sand-
stones, it must be mixed with baric or calcic chlorides. It
has been tried in some other countries, but not here. If oil
is first applied, it prevents the use of water glass for ever
after.

The objections made to the use of the stone, the speaker
thinks not well founded, and here, where it is so abundant
and accessible, it sheuld be used much more thanitis. The
lecture was illustrated with lantern views.

s et
'The Scope of the Sewing Machine,

There are few conquests left for the sewing machine of
the future to make in the line of variety. So various have
been the uses to which our present machines have been
adapted that little is left the hand needle to do. There are
machines to sew the heaviest leather, and others to stitch
the finest gauze or lace. Machines make button holes and
eyelet holes superior to the best hand work, and at a speed
that would asphyxiate an ordinary seamstress; while buttons
are sewed on by modern attachments faster, in both senses,
than can possibly be done by the needle with the ‘‘eye in the
other end.” There are overseam machines that sew carpets,
others for glove work, and similar ones for fur sewing, and
thesé leave a seam that flattens out neatly, and the stitching
is as smooth and regular as can be desired by the most
exacting. Other machines sew books and pamphlets, while
still others, with wire for thread, sew brooms and brushes.
Sewing machines with the shuttle concealed in the end of a
long and slender arm sew the soles on shoes and boots with
a speed and rapidity that make two pair cost less than one
pair would otherwise cost, while outlasting four pair of the
old fashioned ready made foot gear.

Dash machines will sew around the dash of a carriage al-
most in the twinkling of an eye, and such is their capacity
that they will stitch to the center of an eight foot circle.
Writing and embroidery of various kinds may be done on
almest-any -of our modern machines withottt auy attachment,
and some of them will darn and patch in a manner to de-
light the tired mother of a houseful of romping boys. Two
or more parallel rows of stitching may be done on the twin
—there may be a triplet—ncedle macbine; and one of the

latest achievements of this machine is to sew the flat seam in
. flour bolt cloth, a feat until recently considered impossible.
' Cordage is sewed by machine, and so is straw braid for hats
jand bonnets. The scope of the sewing machine seems
i limited only by the variety of work the needs of mankind—
and womankind—may demand: The sewing machine in-
ventor, as a class, may soon have to sit down, as did Alex-
ander, aund cry because there are no more worlds for him to
conquer. He will doubtless regret that he was not born a
little earlier in the sewing machine age, before all the great

the present machines and cheapening their production. - But
even here he will find ample and profitable work for his_in-
ventive genius and mechanical skill. —Sewing Machine
Journal.

il e
The New Steamship Oregon.

The Engineer gives the following account of the Oregon,
a new steamer for the Guion Line: .
t ““It is anticipated that she will be ready for her trial trip
about midsummer, and she is intended to excel in speed the
fastest ship now afloat. She will not be much larger than
the Alaska; but her engines ave to indicate no lees than
13,000 horse power. She will have but one screw, as we
uuderstand about 24 feet in diameter, with a pitch of nearly
40 feet. Steam will be supplied by 12 boilers, each with 6
furnaces 3 feet 6 inches in diameter, the grates being a little
over 6 feet long. Wemay compare her with the Alaska,
which ship has 9 woilers with 6 furnacesin each, of about the
same size. Comparing grate areas, we find that the aggre-

among .72 furnaces, whiie that of the Alaska is 1,134 divided
among 54 furnaces. As the Oregon will burn about 20
pounds of coal per square foot of grate per hour, her consump-
tion in 24 hours will not be much under 300 tons, and allow-
ing that each ton of coal evaporates 9 tons of water, we find
that no less than 2,700 tons of steam will pass through her
engines every 24 hours. A tank 100 feet square, to hold
2,700 tons of water, must be nearly 10 feet deep to prevent
the water from running over the edge. If the tank were 50
feet square, the water would stand 38 feet 10 inches deep in
it. If the water were supplied to a town, allowing 4 cubic
feet or 25 gallons per head per day, it would suffice for a
population of 24,000 souls; 6,000 tons of air will pass
through her furnaces, representing a volume of 174,720,000
cubic feet through a pipe 11 feet 4 inches diameter, This
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in water and frozen, and this repeated fifty times, the result:

inventions had been studied out and perfected. There is "of sodium chlorate and 500 parts of boiling water are added.

little lett for him to do except in the direction of perfecting |

gatesurface in the Oregon will be 1,512 square feet, divided

|

volume of air would flow at the rate of 18'S miles per hour,
a strong breeze to walk against. The total weight of water

: “evaporated on the run across the Atlantic will not be far
times, is fallacious, as it cannot be compared to frost. If dipped :

short of three times that of the whole ship’s cargo, engines
and all. We give these figures to enable our readers to form
some idea of what 13,000 horse power means; and we may
supplement them by adding that it is equivalent to 191,517
tons lifted a foot high every minute, or the same weight
lifted 1,440 feet in 24 hours. Assuming that she makes 20
knots an hour, or, omitting fractions, 2,028 feet per minute,
the thrust of her screw—that is to say, the force pushing her
ahead through the water—will amount to over 94 tons, or
about as much as 20 of' the most powerful locomotive engines
in England would exert if all were pulling at her together.
Among the other difficulties which crop up when we have
to deal with such enormous powers as these figures repre-
sent, we mention that of getting the coal to the fires.. We
see that in the case of the Oregon no less than 300 tons &
day, the full load for a coal train of 30 trucks, will have to
be handled every 24 hours. If the ship were. at rest, the
problem would not be easy of solution, but it becomes very
hard indeed to deal with in a rolling and pitching vessel.
All is done, of course, that can be done in arranging boilers
and bunkers to accommodate each other, but it is evident at a
glance that out of a total quantity of, say, 2,500 tons of coal
a great deal must be stowed at a considerabledistance from
the furnaces. It does not appear that any mechanical de-
vice has yet been hit on in the way of a railway which
answers better than the existing arrangements, by which
the whole of the work is effected by sheer manual labor,”
el Al P~ -~
Enlargement of the Suez Canal.

The Works Committee of the Suez Canal have adopted
a programme of improvement works requiring several years
to carry out, and estimated to cost 23,000,000 francs.

The improvements involve rectification of the west bank
of the channel of the outer port of Port Said; formation of a
new basin at Port Said; widening of the canal in the
passage of the small Bitter Lakes; widening of the canal
between Suez and Kilometer 152; doubling of tkhe Ismailia
station; embankment of Kantara station, and of the sta
tion of Kilometer -183; rectification of the eastern curve
of Timsah station: also of the southern curve of the small
lakes; also of the northern curve of El Guisr; also of the
curve of Toussoum; widening of the canal off Port Tewfik;
dcepening of the basin of Port Tewfik; and the annual
continuance of the masonry work.

The committee think these works will be adequate for the
doubling of the present traffic, or 10,000,000 tons. In anti-
cipation, however, of a still greater increase, they think it
will be expedient, at a date which cannot be yet fixed, to
take into cousideration the idea” of the cutting of a second
channel, parallel to the presentone. Such a second channel,
definitively meeting all future exigencies, would involve
negotiations for obtaining, besides the compensations fore-
seen, the land for such a channel, and for the enlargement
of the stations and ports.

el
Dyeing with Aniline Black.

To produce a black that will not turn green the Swedish
Vanadium Company publish the following simple process
in the Industrée Blatter: 1,250 parts of white starch and
420 parts of dark scorched starch are boiled in §,500 parts
of water, and after it has cooled to 122° Fahr., 800 parts ot
aniline oil and 800 parts of hydrochloric acid (specific gravity
21° B.) are added. When the mixture gets cold, 420 parts

At the time of using it, but not a moment sooner, 200 parts
of a vanadium solution are poured into this mixture. The
goods are left in this bath for fwo days, and then passed
through a solution of potassium bichromate (half per cent),
warmed to 158° Fahr., and next soaped as usual.

Instead of adding the hydrochloric acid in these propor-
tions, it is still better to neutralize the aniline drop by drop
untila few drops of the liquid impart a greenish blue color
to a very dilute solution of Paris violet (1 in 1,000).

The vanadiwm solution is prepared by dissolving 10 parts
of vanadiate of ammonia in 40 parts of dilute hydrochloric
acid at a gentle heat, adding some glycerine, and then boil-
ing until the solution bas acquired a deep green color and
all bas béen dissolved. 1t is then diluted with water until
it equals 1,000 parts, and preserved in well closed vessels.

- O r— .
The Use ot Liguid Carbon Dioxide.

A. W. Hofmann has called attention to the extensiveuse of
liquid carbon dinxide for various purposes. The gas is con-
densed and sold by F. A. Krupp, of the world renowned
iron works in Germany. It is used mostly to compress steel
castings in closed moulds. It is placed in wrought steel ves-
sels which hold 100 kilos of the liquefied gas. A pressureof
800 atmospheres is obtained. In Krupp’s works all the ice
is manufactured with the aid of a machine which is kept
constantly at work by compressed carbon dioxide. A large
quantity of soda water used in the same works is made from
liquid carbon dioxide. One of the most interesting applica-
tions of the compressed gas has been recently made in Berlin
in connection with fire cngines, Each engine is supplied.
with a large vessel containing the liquid. ‘This.is brought
into use as a motor the instant the engine arrives at the place
of the fire, and some of the gas is thrown with the water
upon the flames. As soon as sufficient pressure of steam is
obtained, the use of the carbon dioxideis stopped,—Berichte
der deutsch, chew. Qesellschaft, gv, 2668,
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RECENT INVENTIONS,
Yarn Hanking Machine.

The engraving shows an efficient little machine for hank-
g all kKinds of yarn and twines. It does its work rapidly
and with uniformity. Two shaftsare journaled in a suitable
frame; one of them carries the banking hook, and is provided
with a pinion and a spring-acted clutch lever, which moves |
the shaft lengthwise in its bearings when the hanking hook
is relieved. The driving shaft carries a sleeve on which is
mounted the driviug pulley. The shait moves endwise in
the sleeve, and carries at one end a clutch capable of engag- |
ing a serrated collar on |
the end of the sleeve,
and at tbe other end a
grooved collar engaged
by the spring-acted
clutch lever. Thedriv-
ing shaft carries a gear
wheel capable of en-
gaging the pinion on
the hook shaft when
the latter is moved end-
wise by a slight pull on
the hank. The gear
wheel carries a stud in one side which is engaged by a stop
attached to the frame, and stops the hock with its point up-
ward or outward whenever the pull on the hook is released.
The pulley on the driving shaft revolves continuously, and ‘
when a hank of yarn is placed on thé hook and pulled |
slightly, the pinion is brought into engagement with the'
spur wheel, and the clutch at the end of the drive shaft is:
brought into engagement with the notched collar on the
sleeve, when the hook is revolved, quickly twisting the hank.
‘When the hank is released the gearing stops and the opera-
tion may be repeated. This invention has been patented by
Mr. John F. McAfee, of Pleasant Hill, Mo.

New Pantaloons Protector.

The engraving shows a simple and inexpensive device for
holding up the legs of pantaloons to prevent them from
being injured or soiled by diagging in the mud in bad
weather. The invention consists in a plate having a curved |
spring attached to it by a rivet, and having formed in it a
loop, which is offset so as to allow a tape or strap to pass
straight through it. The tape is the only fastening required
to keep the device in place on the ankle. The construction

Pantaloons Protector,

of the fastener is clearly shown in the detail view, while the
other view shows the manner of applying it. The tape is
tied around the ankle, and the hem of the pantaloons is placed
under the spring. This device is very quickly applied and
removed. 1t obviates the necessity of turning up the pants,
and effectually supports them so that they will not touch
the walk or the ground.

This invention has been patented by Mr. Charles J. Mc-
Dermott, P. O. Box 84, Sandy Hook, Conn. ’

<
Instrument for Ascertaining the Draught of Mould=’
ing Cutters. )

Mr. Granville M. Drummond, 42 to 48 West 13th Street,
New York city, has recently patented an instrument for
laying out the cutting edges of moulding cutters, so that
they will cut a moulding of the desired pattern. The device
consists in an angle bar provided with a slide, to which an
arm is pivoted, the latter being provided with a slide having
a pointer. Tbe angle bar is also provided with a slide car-
rying a pointer, and by means of the two pointers the height

of a member of the moulding is measured, and then the end
of the arm and the end of the barare separated until the

angle bar rests against the slide of the arm,. The distance

Scientific dmervican,
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between the pointers will then be the required draught of
the cutter at the points corresponding to the certain membel
of the moulding. The slides are provided with binding
screws to hold them in position after being adjusted. This
instrument not only saves a great deal of time, but insures
accuracy. -

Lubricator for the Commutators of Dynamos.

This apparatus is for lubricating the commutators of
dynamo electric machines to prevent the brushes from cut-
ting into the commutators. The invention consists in a
rocking frame provided with rollers to which bands satarated
with oi) are age
tached and with
otherrollersover
which the bands
pass. One of
these-rollers, to
which the bands
are attached, is
provided with a
ratchet wheel
with which a
fixed pawl
spring engages,
which  rotates -
the roller when the frame rocks, thus wixiding the bands
from one roller to the other, so that a fresh surface of the
bands will come in contact with the commutator every time
the frame rocks. The frame is rocked by an eccentric wheel
operated from the dynamo shaft. This invention has been
patented by Mr. Levi P. Dollison, of Wabash, Ind.

——— >

.

Krao, the ¢ Human DMonkey.”

Through the courtesy of Mr. Farini, I have had a private
interview with this curious little waif, which he is now ex-
bibiting at the Royal Aquarium, Westminster, and for which
he claims the distinction of being the long sought for ¢ miss-
jug link ” between man and the anthropoid apes. Krao
certainly presents some abnormal peculiarities, but they are
scarcely of a sufficiently pronounced type to justify the
claim. She is, in fact, a distinctly human child, apparently
about seven years old, endowed with an average share of
intelligence, and possessing the faculty of articulate speech.
Since her arrival about ten weeks ago in London, she bas
acquired several English words, which she uses intelligently,
and not merely parrot fashion, as has been stated. Thus,
on my suddenly producing my watch at the interview, she
was attracted by the glitter, and cried out c'ock, c'ock, that
is, clock, clock! 'This sliowed considerable powers of gere-
ralization, accompanied by a somewhat defective articula-
tion, and it appears that her phonetic system does not yet em-
brace the liquids Z and 7. But in this and other respects her
education is progressing favorably, and she has already so
far adapted herself to civilized ways that the mere threat
to be sent back to her own people is always sufficient to sup-
press any symptoms of unruly conduct.

Physically, Krao presents several peculiar features. The
head and low forehead are covered down to the bushy eye
brows with the deep, black, lank, and lusterless hair char-
acteristic of the Mongoloid races. The whole body is also
overgrown with a far less dense coating of soft black hair
about a quarter of an inch long, but nowhere close enough
to conceal the color of the skin, which may be described as
of a dark olive-brown shade. Tle nose is extremely short
and low, with excessively broad nostrils, merging in the full,
pouched cheeks, into which she appears to have the habit
of stuffing her food, monkey fashion. Like those ofthe
anthropoids her feet are also prehensile, and the hands so
flexible that they bend quite back over the wrists. The
thumb also doubles completely back, and of the four fingers,
all the top joints bend at pleasure independently inward.
P rogpathism seems to be very slightly developed, and the
beautiful round, black eyes are very large and perfectly
horizontal. Hence the expression is on the whole far from
unpleasing, and not nearly so ape-like as that of many Ne-
gritos, and especially of the Javanese ‘“ Ardi,” figured by me
in Nature, vol. xxiii, p. 200. But it should be mentioned
that when in a pet, Krao’s lips are said to protrude so far as
to give her ““quite a chimpanzee look.”

Apart from her history, one might feel disposed to regard
this specimen merely as a ‘“sport” or lusus nature, possessed
vather of a pathological than of a strictly anthropological
interest. Certainly isolated cases of hairy persons, and-even
of hairy families, are notunknown toscience. Several were
figured in a recent number of the Berlin Zeitschrift fir
Ethnologie, and, if I remember, both Crawfurd (‘* Journal of
an Embassy to Ava”) and Col. Yule (*“ Mission to the Court
of Ava”) speak of a hairy family resident for two or three
generations at the Burmese capital. This family is reportedy
to have come originally from the interior of the Lao
country, and in the same region we are now told that little
Krao and her parents, also hairy people, were found last
year by the well known Eastern explorer, Mr. Carl Bock.
Soon after their capture, the father appears to have died of
eholera, while the mother was detained at Bangkok by the
Siamese Government, so that Krao alone could be brought to
England. But before his death a photograph of the father
was taken by Mr. Bock, who describes him  as ‘‘ completely
covered with a thick hairy coat, exactly like that of tbe an-

thropoid apes, * On Lis face not only had he 4 heavy, bushy
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beard and ‘whiskers, similar 1n every vespect to the bairy
family at the court of the King of Burmah, who also came
from the same region as that in which Krao and her father
were found, but every part was thoroughly enveloped in
hair. Tbe long arm, and the rounded stomach also pro-
claimed his close alliance to the monkey form, while his
power of speech and his intelligence were so far developed
that before his death he was able to utter a few words in
Malay.”

Assuming the accuracy of these statements, and of this
description,-little Krao, of course, at once acquires excep-
tional scientific importance. She would at all events be a
living proof of the presence of a hairy race in further India,
aregion at present mainly occupied by almost hairless Mon-
goloid peoples. From these races the large straight eyes
would also detach the Krao type, and point to a possible
connection with the hairy straight eyed Aino tribes still
surviving in Yesso and Sakhalin, and formerly widely dif-
fused over Japan and the opposite mainland.—A. H. Keane,
tn Noture.

4
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Aid of Machinery to Labor.

Labor is a natural burden upon- humanity; yet it is the key
which unlocks the storehouse of wealth, convenience, and
luxury. By the use of invented-and applied machinery
muscular work is greatly relieved, and results cheaply and
extensively obtained. In all this, however, intelligent skill
is not supplanted; but rather there is a wider field created
for the same, and more and more does it come into demand
as the facilities for production multiply. Man, of course,
may exist us our forefathers did, living in a rude and limited
way on the necessaries of life, and even these secured only
at the expense of oppressive toil; but as improvements are
made, and varied and enlarged benefits flow therefrom, he
rises in the scale of being, and the sphere of life is extended.
The easy supply of want in any direction only begets efforts
in others; and as matters thus progress, instead of the de-
mand for useful industry being diminished, there ismore and
more inducement to laborers to employ themselves with the
exercise of every faculty.

It is a mistaken view, therefore, to imagine that there is the
least tendency in the use of machinery to supersede the
necessity of workmen, and take from them all opportunity
to labor. Their skillful hands, discerning eyes, and intelli-
gent brains are surely destined to find an ever widening
field. Of course, the worker must not remain stationary,
content to live and die an antiquated fossil, while all the
world about him is changing and progressing. What he
once did painfully and slowly with the hands alone he must
now more abundantly accomplish through the agency of
labor-saving devices and teols. Society bas need of more
production, and will only be satisfied with even more and
more. With its prosperity and progress the laborer shares;
and to-day he has more of the comforts and luxuries of life
than were enjoyed by kings a hundred years ago. The
prejudice against improvement, and the jealousy aguainst capi-
tal and associations in their cfforts to manage and direct pro-
duction into more efficient and beneficial channels should
disappear. As changes occur, old ruts should be promptly
abandoned. By 'adapting himself to circumstances as they
are thrust upon him, there is not a man who cannot succeed
and find a market for his labor far beyond his ability to
supply.—Dudugue Trade Journal.

—— - r-—
New Iron Bridge over the Yazoo River.

The Memphis, Vicksburg, and New Orleans, or what is
better known as the Wilson line of railroads, is now build-
ing quite a large iron bridge over the Yazoo River, some
twelve miles above Vicksburg, Tenn. The construction of
the piers for the bridge has been vigorously prosecuted for
some time past. The point selected is unusually difficult
and expensive for the construction of a bLridge, as there is
no bed rock or other material within reach for the founda-
tions to rest upon, and the river, even at low water, is nearly
40 feet deep.

The bridge will consist of three spans about 300 feet long
each, two of them fixed spans, and the third, a draw span,
located in the middle of the channel. These will be some 6
feet above the level of extreme high water, and sligbtly
above the elevation of the banks on either side. There will
be five piers, one at each end on the bank and three in the
river. To obtain the requisite supporting capacity, piles—
100 in the pivot and 72 in each of the other two channel
piers—are driven to a depth of 40 feet into theriver bottom.
The outfit to drive these piles consists’ of a regular pile
driver engine, with a 4,000-pound hammer, a Skinner steam
hammer weighing 7,000 pounds, and a large duplex Wor-
thington pump to supply a water jet, when this can be used
in place of driving, or to assist the latter. When the jet can
be used to-advantage, vipes are so arranged that one or more
powerful jets are brought into play at the point of the pile,
excavating a hole for this latter to, sink into.” The caisson
for the first pier is 56 feet in diameter, with sides 2 feet
thick and 6 feet high; the roof consists of solid timber and
is 7 feet thick.

The piers, when complete, will consistof piles sawed off
level with the bottom of the river. Surmounting these is a
solid platform (the roof of the caisson)of timber 7 feet thick,
on which will redt the piers proper, which will be one con-
tingous mass of eoncrete. The cost of. the entire structure
is estimated at from §$225,000.10 $260,000,



00

Scientific Qmevican,

[FEBRUARY 10, 1883.

ENGINEERING INVENTIONS.

A novel apparatus for hoisting and dump-
ing ores, etc., has been patented by Mr. John C. Dough-
erty, of Sedgwick, Col. The invention consists ina
bucket or box, of semi-cylindrical form, hung in a .ruck
frame, and held to the track by guiderollers. The
frame of the bucket is provided with handles for pro-
pelling it upon the level track, and it is so arranged as
to adjust 1tself to the track without the liability of
spilling its contents. The improvement is intended
tor use at mines for elevating the ore upon inclined
shafts, and for hoisting or moving other Ipaterials,
either upon level or inclined tracks or upon vertical
ways.

A steam rock drill of considerable novelty
has been patented by Mr. Simon Ingersoll, of Stamford,
Conn. The invention consists in a steam rock drill
constructed with the way plate that carries the steam
cylinder connected by bolts having L-heads and bear-
ing blocks with a sleeve, to the ends of which the
gide legs are connected by universal joints, that the
steam cylinder and the legs can be readily adjusted in
any desired position, Within the steam chest two
valves are attached to the outer ends of two levers, the
inner ends of which are connected by an equal armed
lever. The valve carrying levers are so arranged that
the valves will be operated at the proper times by the
movements of the piston.

An improved railroad switch has been pa-
tented by Mr. Charles F. A, Eddy, of Greenfield. Mass.
The invention consists of a latch and spring contriv-
ance with the switch bar and switch rail, whereby the
spring will set the switch for main line antomatically
when detached from the latch of the switch bar; and
also of devices by which the latch may be detached by
the flange of the pilot wheel of the locomotive, to ena-
ble it to be set for main line by the spring in advance of
the wheels, when the locomotive is running along the
main line from rear of the switch. It also consists of a
contrivance whereby the attachment on the locomotive
will unlatch the switch, either way the locomotive may
go, at the will of the engineer, thus insuring sa{"ety to
the train. ’

: ———— e ———————

MECHANICAL INVENTIONS.

An improvement in sewing machines has
been patented by Mr. Luther E. Higby, of Brattlebor-
ough, V¢, The invention consists of improved com-
binations of parts, for an adequate explanation of which
engravings would be necessary.

A thread card holder for sewing machines
has been patented by Mr. Gustav Wicke, of Barmen,
Prussia, Ger., which congists in a device for holding
cards on a sewing machine in such » manner that this
card can rotate freely to permit the thread to unwind
from the same ax it is used.

Mr. William L. Roberts, of Ellenton, S. C.,
has patented a machine for drawing and edging shingles,
constructed in such a manner as to taper the shingles
uniformly and upon both sides from butt to point, take
{he twist out of the timber, and make the side edges of
the shingles straight at one passage of the shingles
through the machine.

Mr. Julian Lane, of Moss Run, O., has pa-
tented an improved churn. The object of the invention
is to provide simple means for securely holding churn
bodies of different diameters upon the frame; and it
consists of anadjustable and hinged holder extending

transversely across the base frame, and adapted to se- |

curely hold churns of any diameter or height during the
operation of churning. ’

An improved wet gas meter has been pa-
teuted by Mr William Mackintosh, of Callao, Peru,

8. A. The invention consists in certain novel features '
of consrruction, having the object to secure correct and

unvarying measurement of the gas at all timgs without
regard to the change in the water level, and also to fur-
nish a meter that shall not require to be charged with
water except at long intervals.

A novel snap hook for holding rings has
been patented by Mr Francis A. Hake, of Cuero, Tex.
The invention consists in a hook provided with a slid-
ing latch on the shank and on the end of the hook,

whereby the hook will remain closed in whatever posi- |

tion it is placed; and also in sliding bolts and sliding
sleeves on the shank and on the end of the hook,
whereby double latches will be formed on the end of
the hook and on the shank.

A device for facilitating the insertion of
dredging buckets into sand, clay, or other hard ;md re-
gisting substances has been patented by Mr. William H.
Wood, of New York city. The invention consists in a
dredging bucket having dout:le sides and ends, forming
water spaces in the ends and sides, into which spaces
water is forced by a suitable pump when the bucket
cuts into the bottom, which water issues from the open-
ings of the water spaces and loosens the bottom.

A novel device for tightening the bands of
elliptical springs has been patented by Mr. William
Wallace Bruce, of Western Port, Md. The invention
consists in a box in two parts or dies, constructed to re-
ceive the spring in between them, and having the open-
ing for such purpose arranged obliquely to the closing
line or plane of motion of the dies, whereby the pres-
sure put upon the band is equal on al! sides and instan-
taneous, and the whole accomplished in a simple, rapid,
and effective manner.

An improved apparatus for converting mo-
tion has been patented by Theophilus Sargent, of Hal-
lowell, Me. This invention relates to the lever contriv-
ance for prodacing rotary motion by means of a couple
of toothed segments on the lever worki}lg loose pinions
on the shaft, which alternately gear with it by ratchets
and pawls, one going forward and turning the shaft,
while the other js going backward to the starting point;
and the invention consists of a stopping and reversing
attachment to be applied to the above.

An improved bending machine has been pa-
tented by Mr. Lindsay B. McNutt, of Ashtabula, O.,
which hasfor its object the bending of buggy shafis,
carriage poles, pole bars, etc., the apparatus being ar-
ranged to be operated by steam or compressed air
or by hand. The essential feature of the invention

consists of a former and attachments wherewith a pair
of carriage shafts or couple of poles, pole bars, or other
hke pieces of carriage or wagon stock may be secured
by one set of apparatus and be bent at the same time.

An improved invalid bedstead has been pa-
tented by Mr. John Baggs, of Baltimore, Md.. and it is
especially adapted to the wants and convenience of in-
valids. The occupant of the bed may be raised easily
byan attendant and supported in a sitting or reclin-
ing posture; the same may be readily attached to or de-
tached fx:om common bedsteads, and the lower extremi-
ties of the occupantmay be supported in a raised posi-
tion for the convenience of the attendant or surgeon, or
for relief to the occupant by change of position.

An invention whichsconsists in an improved
cut out for systems for electric lighting employing
either arc or incandescent lamps has been patented by
Messrs. Charles ¥. Coleman and Henry A. Smith, of
Atlanta, Ga., the object of which is to avoid the lia-
bility of warping and the burning of the cut out and
connecting wires, which is a great objection to cut outs
as heretofore made. Inthisimproved device the lamps
are cut ont without breaking the circuit, so that the
current has a continuous unbroken connection without
the aid of springs or switches to convey the current.

A safe of novel construction for use on ship
board has been patented by Mr. David W. Smith, of
Port Townsend, Washington Ter. The invention con-
sists in a safe which is cheap as to cost com pared to
other burglarand fire proof safes, simple in construction
and operation, waterproof and buoyant, burglar proof
while on board ship, and fireproof. Free itself to float
from a sinking ship without assistance, to keep afloat
for an indefinite time until washed ashore or picked up,
and to preserve its contents from loss by sinking or
injury by water, and endure being thrown upon a rocky
coast without breaking. The inventor claims all these
advantages for his new invention.

A fire engine of simple construction, light
weight, and easy transportation has been patented by
Mr. Lyman H. Zeigler, of Redkey, Ind. The invention
consists in a pump pivoted in a frame mounted op a U-
shaped axle supported on wheels, whereby the axle can
be swung upward, so that the pump and frame will be
raised during transportation; or the axle can be swung
downward, so that the frame rests on the ground
and forms a firm bearing for the pump during opera-
tion. The frame is provided with a tongue or pole for
pulling or pushing the engine, and with pivoted braces
for locking the parts in position when the axle is
raised.

AGRICULTURAL INVENTIONS.

Mr. Michael Kite, of Prairie Township,
Jackson Co., Mo., has patented a novel sulky plow, an
improvement upon patent No. 251,895, granted to the
same inventor on Jan, 3, 1882. The present invention
consists in a double hinge coupling for sulky plows,
constructed with a clamp to hold the plow beam, and
connected to the draw bail, whereby the plow beam will
firmly control the sulky and prevent side draught, while
at the same time it will have free lateral and vertical
movemen t.

Mr. Mark Vasbinder, of Warren, O., has
patented an improved seeding machine, the object of
which is to provide a practical and efficient seed sower
having such construction that it shal: be adapted to
sow all kinds of grain and grass seed with equal facility
and to enable grass or clover seed to be sown in windy
weather. The invention consists of a seed box divided
into compartments for the distribution of the grain,
of an agitator which is kept in motion by a pawl
and ratchet combination, connected with the wheel of
the vehicle, and of proper conduits and spouts for the
scattering of the grain in an even manner,

——tr e r——
MISCELLANEQOUS INVENTIONS.

Mr. Edward Squires, of Portland, Ore., has
patented a novel fifth wheel, which consists of half cir-
cle plates, one having its straight portion provided with
an apertured lug fitting in a socket in a sleeve formed
upon the straight portion of the other plate, combined
with a tubular bracket belted to the axle and the king
bolt.

An improved wagon box has been patented
by Mr, Eugene F. Chapman, of Wilson, Neb. The in-
vention relates to improvements in the end boards of
wagon bozxes, and to the means for attaching them to.
the box and holding them in place for closing the ends
of the box; also to separate side and end boards for en-
larging the wagon box.

A fowl fetter, the invention of Mr. Sanford
J. Baker, of West Waterville, Me., has recently been
patented. A metallic collar is fastened around the leg
of a mischievous fowl, to which are attached wire spurs
of considerable length, This collar is heveled at the
edge to prevent chafing of the manacled leg of the dis-
obedient fowl, who is thus restrained from doing dam-
age about the premises.

Mr. John J. Kimball, of Naperville, IIl.,
has patented an improved churn. The invention con-
sists in a box, through the diagonally opposite corners
of which passes a bar or axle ending in a crank, and to
which is attached internally two circular blades at right
angles to one another, which are rotated by means of
the crank without. A breaker is placed in the corner of
the churn, which greatly facilitates the process.

An improved wagon seat spring, the object
of which is to provide light, strong, cheap, and elastic
springs for carts and wagons, has been patented by Mr.
Montiillion H. Cassiday, of Wakefield, Va. The in-
vention consists of a narrow strip of steel, the ends of
which are curved over in the form of a C, to which ex-
tremities is attached the seat. The straight portion of
the spring is provided with pendent legs for use in at-
taching it to the wagon body.

An improved compound for preserving
eggs, by which it is claimed they may be kept for nine
months, has been patented by Mr. Bernard L. Castor,
of, Wilber, Nebr, It consists of the following ingre-
dients: fresh slaked lime, one pint; - salt, one pint;

Portland cement, sometimes called * water lime,” one
ounce; white glue, one-half ounce; water, three gal-
lons; all of which must be thoroughly stirred in the
water, care being taken that the eggs, when inserted,
are well covered by the compound.

An improved coffee urn has been patented
by Messrs. Louis F. Duparquet and Pierre Huot, of New
York city. The object of the invention is to facilitate
the removal of the receiver for the decoction from the
water tank of a coffee urn. For this purpose the re-
ceiver is provided with a flange adapted to rest on the
rim of the water pot, which is provided with an inward-
ly projecting flange that rests upon theflange of the de.
coction receiver.

Mr. Vital Bessier, of New York city, is the
patentee of a noyel fire escape, which consists of a fold-
ing ladder combined with the shutter frame of the win-
dow. A strong shutter frame of either wood or iron is
hung upon strong hinges capable of supporting, in addi-
tion te the shutter, a ladder, and the weight of persons
who may have occasion to use it. The ladder is folded
into the shutter frame, so that the appearance of the
fire escape isnot objectionable.

A novel device for holding coins of various
denominations has been patented by Mr. George W,
Rowley, of Caledonia, Wis. The invention consists in
a’coin holder formed with a plate having recesses for
receiving and means for securing the coins therein, a
flanged cover hinged to the same, connected with which
are spring strips having their ends provided with
tongues for holding the coinsin -place. Joined to the
lowerend of the plate or cover is a pouch or bag forre-
ceiving bills or foreign coins.

An improved fabric for boots and shoes,
which is atonce warm and easy for the feet, preventing
the drawing action of ruboer, has been patented by Mr.
Henry E. Urann, of Providence, R. I. A sheet of cork is
first affixed to canvasor other material suitable for back-
ing, and in turn cemented or otherwise secured to the
material of which theboot or shoe is made. Thisfabric
is notonlyemployedfor theupperor leg part of the boot,
but likewise for the sole.

Mr. Camille Poirier, of Duluth, Minn., has
patented an improvement in pack straps. The irven-
tion consists in a bag formed witha flap and provided
with shoulder straps and a head strap for supporting
and carrying the bag on the back. Sliding pads are
provided on the shoulder straps, which are united by a
transverse strap. A socket for the purpose of holding
an umbrella or sun shade over the head of the traveler
is also attached to the sack.

An improved sign consisting of a frame
with a transparent plate set in it, with letter color or gilt
on its inner face, and a filling applied on its front face
to form margins for letters, has been patented by Mr.
Frark E. Munn, of Dallas, Texas, Instead of employ-
ing a single strip of glass for the ground work of all the
letters, separate pieces areemployed for each letter, so
that in case one piece should be broken it will not be
necessary to insert glass for all the letters of the sign,
but simply for the broken or defaced ones.

Messrs. Isidor and James French, of New

York city, have patented an improved necktie. The in-

vention consists in a band bow neck tie constructed
with a bow provided with a shield recessed and slotted
to receive the collar button, and having a band holding
pin attached to it. A separate band is provided with
an eye plate at one end to receive the collar button, and
at the other end with a scale to facililate the adjust-
ment of the band to the size of the collar upon which it
is to be worn.

An improved invalid bedstead has been pa-
tented by Mr, Isaac D. Johnson, of Kennett Square,
Pa. It consists of a combination whereby a portion of
the bed may be elevated so as to bring the invalid into
a semi-sitting posture, this being accomplished by a
system of ropes and pulleys which the invalid can ope-
rate himself without the aid of an attendant. The in-
vention possesses other devices for the comfort of inva-
lids, and seems to havemany advantages over the inva-
lid bedsteads now in common use.

Mr. Goldsborough Robiuson, of Louisville,
Ky., has patented an improved process of and appara-
tus for moistening leaf tobacco. The invention con-
sists in subjecting the tobacco in a chamber to a blast
of moist air and by the blast returning the air partly de-
prived of moisture from the tobacco room to the vapor
room, and so on continuously, until the tobacco is mois-
tened sufficiently for work. This is a great economy
over the old method, in which 80 much of the steam was
lost.

An improvement in lanterns whereby isob-
viated the necessity of soldering the lantern to the bot-
tom of the light chamber has been patented by Mr. Wil-
liam Porter, Jr., of New York city. The invention con-
sists in securing the bottom of the light chamber to the
base of the lantern by means of a three-ply flange, which
more firmly secures the parts together than when solder
isemployed, and at the sametime forms a three-ply stiff
internal flange, hetler adapted to support the springs of
tbe lamp than tae two-ply flange ordinarily employed.

An invention in merchant’s shelf box for
facilitating the inspection of goods has been patented
by Mr. Benjamin F. Robinson, of New York city. The
invention consists in such a manner of construction of
the box that the side pieces confine the goods in the
box only at one end, s0 that the outer ends of the pieces
are left free to be raised for inspection upon both sides
and turned back, one off from the other, for exhibiting
the varieties. When the box is closed it protects the
goods from dust, saving the goods from the wear and
damage incident to frequent handling.

An improvement in saw filers has been pa-
tented by Mr. Harvey P. Jones, of Winterzet, Ta. The
invention consists of devices in.combination with a
clamp for holding the saw and a frame for carrying the
file o gauge the depth, pitch, and inclination of the
teeth; and it also consists of a contrivance of the file
frame, whereby the file is made to run with a rising and
falling guide, on which its frame rides from end to end
of the range of the file, so that the curved edge of the
file acts uniformly on the 8aw the whole length of the
file, ’
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A compound for coating the 1nside of ves-
sels which are intended to contain butter, lard, oils,
beer, wines, liquors, or mineral waters, which is insolu-
ble by any of these liquids, and at the same time imper-
meable to fluids, has been patented by Mr. Edgar G. Fris-
bie, of Mouroe, Mich. It consists of the following in=
gredients: For every gallon of this compound is nsed
shellac, one pound; beeswax boiled in alcohol, one-half
pound; whiting in alcohol, one-fourth pound: and alco-
hol sufficient to make up the gallon. The mixture may be
applied to the vessel on the inside like any paintor
liquid by means of a brush.

A povel railroad signal has been patented
by Mr. David C. Baughman, of Albion, Ind. The in-
vention consists of a lantern, two sides of which are
fornished with bull’s eyes, and the other two sides with-
signal wings. the whole being mounted upon a rotary
carrier or table, so arranged that by means of a cog
wheel it may be rotated so that the position of the sig-
nal in relation to the track may be changed. The axis
turning the cog wheel passes through the tubular arm
supportingthe signal and carries a grooved wheel on its
further end, which may be turned by means of a.chain
or rope connecting it with the ground or with the signal
station.

A device called-asand band, for preventing
sand. dust, and water from passing into the space be-
tween the axle and the axlebox in a hub,has been pa-
tented by Mr. John Schoelikopf, of Tidioute, Pa. The
invention consists in a cup shaped ring, mounted loosely
on the axle between the inner end of the hub and a col-
lar on the axle, which ring is provided with an external
shoulder, between which and tbe collar a spiral spring
surrounds the axle, and presses the ring against the
hub. Thering is provided with an annular flange hav-
ing notches through which siuds pass, which project
from the collar on the axle and prevent the ring from
rotating with the hub.

A novel oil pail, designed to provide a new
and improved reccptacle for oil, which can be filled
easily, and from which the oil cau be drawn readily, has
been patented by Mr. John W. Collier, of Lockport,
N. Y. The pail, one portion of which is left flat, so that
it may be hung against the wall, has an opening in the
top to facilitate the filiing of the pail, which opening is
provided with a stopper, and a strainer, to prevent dirt
from entering the pail. It is also provided with a tube
and vent valves, ¢onnected with the faucet for admit-
ting of air while drawing or filling. The pail is cohted
on the inside with a solution of glue to prevent the oil
from entering the wood.

An ingenious device for a lantern has been
patented by Mr. David C. Baughman, of Albion, Ind.
The invention consists in a false top forming an air
space in the upper part of the lantern, from which the
air is conducted to the lamp by downwardly projecting
air tubes. The invention also consists in an exterior and
an interior chimney in the upper part of the lantern,
which chimneys are covered by a cowl provided with a
side opening and a weather vane, whereby the air inlet
and outlet can be covered and the wind prevented from
passing through the opening of the cowl, by which de-
vice the air as it reaches the lamp flame is warm and
the brightness of the light increased.

An improved water lac varnish for finish-
ing wall paper and for similar purposes has been pa-
tented by Mr. George H. Beck, of New York city.
The composition consists of the following ingredients,
combined in about the proportions stated, viz.: ammo-
nia, one hundred and forty grammes; shellac, 90715
grammes; water, five thousand grammes; gelatine, one
hundred and thirty-two grammes; glycerine, sixty
grammes. When the varnish is ready for use, it may be
applied by rollers or by a grounding machine, and will
give the paper an even, rich, and waterproof leather
finish, furnishing a surface that may be washed with
warm or cold water.

The object of the invention of Mr George
Baum, of Arbon, Switzerland, is to provide an im-
proved device for holding the bodkins or stilettos of an
embroidery machine in such a manner that they can
easily swing into position when required. and out of
position when not required for use. The invention
consists in a tube held in swinging arms on the needle-
rail of an embroidery machine, on which tube clamp
rings are held, to which the bodkins are atrached. The
invention also congists in stop rings held on the tube
adjoining the clamp rings, which stop rings have side
projections on which the bodkins rest when ia position
for operation.

An invention, the object of which is to pro-
vide a new and improved vessel for packing butter in
such a manner that it will remain fresh and sweet, and
will be protected from the action of the air. has been
patented by Messrs, John J. Carey and Patrick Cava-
naugh, of LaSalle, Ill. The invention consists in a jar
provided with an inner and outer cover, resting on
packing rings, and held on the jar by means of clamps
passed over a circular ridge on the outer cover The
clamps are provided in their lower hooks with rubber
blocks, resting with their upper edges against the lower
edge of an external collar of the jar, which collar is pro-
vided with beveled recesses. By moving these clamps
out of the recesses and along the edge of the collar,
the outer cover will be held and pressed on the jar and
its packing rings.

An appliance for galvanizing or coating
fence or other wires with metal has been patented by
Mr. Henry Cull, of Johnstown, Pa. Theinvention con-
sists in.two chambers connected by a pipe or tube, one
of which is to be heated and supplied with metal for
galvanizing until the melted metal shall have flowed
into and nearly filled the second receptacle, which must
be kept hot_also. The wire, after being properly treated
with acid, is passed throngh a pipe arranged for the pur-
pose, and up through the top over an apparatus for coil-
ing, which gives the wire a steady and continuous mo-
tion through the metal. As the liquid metal in pipe and
receptacle is being gradually taken up by the wire, more
is gradually flowing in from the receiving pan, which
must be supplied from time to time as it runs low. By
this arrangement the addition of cold metal has so little
effect upon the temperature of the metal at the point
where it ig applied to the wire, that the coating is at all
times light, even, and smooth,
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First-ciass Patents Bought and Sold on Commission
by Chas. Babson, Jr., 24 Congress Street, Boston, Mass.

Curtis Pressure Regulator and Steam Trap. See p. 76.

Free.—** Useful Hints on Steam,” a book of 96 pages,
illustrated. By mail, 15 cents. E. E. Roberts, 107 Lib-
erty Street, New York.

Mammoth, the celebrated cave in Kentucky, and the
name of the largest Falcon pen made by Esterbrook. '
Ask your stationer for Esterbrook’s Mammoth Falcon \
Pens. H

The Portable Electric Light Co. are having large sales
for their Portable Electric Lighter. See adv.

Wanted.—Situation in electric lighting. Understands
machines, etc. Referenees. Buren, 12 Orange Place,
Newark, N. J.

A man competent to write specifications may secure
a permanent situation at the Iowa Patent Office, Des
Moines, Ja.

Apple Drier wanted. Capacity, 100 to 250 bushels
daily. Geo. S. Worcester, Thetford, Vt.

Inventions for children’s use solicited for manufac- !
ture. D. Higham & Sons. manufacturers of wooden |
goods in general, Cumberland Street and Aramingo !
Canal, Philadelphia, Pa.

Fire Brick. Tile,and Clay Retorts, all shapes. Borgner
& O’lsrien, M’f’rs, 23d St.,above Race, Phila., Pa.

Drop Forgings of Iron or Steel. See adv., page 76.

Cope & Maxwell M'f’g Co.’s_Pump adv., page 77.

Steam Hammers, Improved Hydraulic Jacks,and Tube
Kxpanders. R. Dudgeon. 24 Columbia St., New York.

Diamond Engineer, J. Dickinson, 64 Nassau St.. N.Y.

50,000 Emerson’s Hand Book of Saws. New Edition.
Free. Address Emerson,Smith & Co., Beaver Falls, P’a.

Eagle Anvils, 10 cents per pound. Fully warranted.

Gould & Eberhardt’s Machinists’® Tools. See adv.,p. 76.
For Heavy Punches, etc., see illustrated advertise-
ment of Ililles & Jones, on page 76.
Barrel, Key, Hogshead, Stave Mach'y. See adv. p.76.

Upright Self-feeding Hand Drilling Machine, Excel-
lent construction. I’ratt & Whitney Co., Hartford, Conn.

Woodwork’g Mach’y. Rollstone Mach. Co. Adv., p."77.

For best low price Planer and Matcner. and latest
improved <ash, Door, and Blini Machinery, Send for
catalogue to Rowley & |iermance, Williamsport, Pa.

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

Common Sense Dry Xiln. Adapted todrying of all ma-
terial where kilo, etc., drying houses are used. See p. 78.

The Sweetland Chuck. See illus. adv., p. 8.

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

For Sale.—A Foundry and Machine Shop,with a Corn
and Feed Mill, the whole driven by an automatic engine
andboilerot 30 I{. P. No other shop within a radius of.
50 miles. The present owner will retain a one-half in-[
terest, if the purchaser will superintend the business.
Address N. W. Girdwood, Asheville, N. C.

Works by Tyndall, Huxley, Spencer, etc., 15 cts. each.
J. Fitzgerald, 30 Lafayette Place, New York.

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

Scientific Books. See page 44. 100 page Catalogue
free. E. & F.N. Spon. 4 Murray Street, N. Y,

Drop Forgings. Billings & Spencer Co. See adv., p. 45.

For Pat. Safety Elevators, Hoisting Engines. Friction
Clutch ’uileys, Cut-off Coupling. see Frisbie’s ad. p. 44.

Mineral Lands Prospected, Artesian Welly Bored, by
Pa.Diamond Drill Co. Box 423. Pottsville, Pa. See p. 46.

Improved Skinner Portable Engines, Erie, Pa.

Contracts taken to Manuf. small goods in sheet or
cast brass. steel, or iron. Estimates given on receipt of
model. H. C. Goodrich, 66 to 72 Ogden Place, Chicago.

Steam Pumps. See adv. Smith, Vaile & Co., p. 29.

Stone bottles for beer and ink. Merrill & Co., Akron, O.

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

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

“ How to Keep Boilers Clean.” Book sent free by
James F. Hotchkiss, 84 John St., New York.

Engines, 10 to 50 horse power, complete, with govern-
or. $20 to $550. Satisfaction guaranteed. More than
seven hundred in use. For circular address Heald &
Morris (Drawer 127), Baldwinsville, N. Y.

Brass Finishers’ Turret Lathes, 1814 x 4, $165. Lodge,
Barker & Co., 189 Pearl St., Cincinnati, O.

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

Latest Improved Diamond Drills. Send for circular
to M. C. Bullock Mfg. Co..80 to88Market St., Chicago, T)I.

Water purified for all purposes, from household sup-
plies to those of largest cities, by the improved filters
manutactured by the Newark Filtering Co., 177 Com-
merce St.. Newark, N. J.

Assays and Analyses of ores and all commercial pro-
ducts. Advice given and investigations made in all
branches of chemical industry. Send for circular.
N. Y. Assay Laboratory, 40 Broadway, New York.

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

Combination Roll and Rubber Co., 68 Warren street,
N.Y. Wringér Rolls and Moulded Goods Specialties.

Pirst Class Engine Lathes. 20 inch’ swing, 8 foot bed,
now ready. F.C.& A.E. Rowland, New Haven, Conn.

Ice Making Machines and Machines for Cooling
Breweries, ete. I’ictet Artificial lce Co. (Limited), 142
Greenwidh Street. . O. Box 3083, New York city.

Steel Stamps and Pattern Letters. The best made. J.
F.\V.Dorman,21 German St., Baltimore. Catalogue free.

C. B. Rogers & Co., Norwich, Conn.. Wood Working

Machinery of every kind. See adv., page 62.

Split Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., I’hiladelphia.la.

Supplement Catalogue.—Persons in pursuit of infor-
mation on any special engineering. mechanical, or scien-
tific subject, can have catalogue of contents of the Sci-
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains lengthy articles embracing
the whole range of engineering, mechanics, and physi-
cal science. Address Munn & Co.. Publishers, New York.

Machinery for Light Manufacturing, on hand and
built to order. E. E. Garvin & Co., 139 Center St., N. Y.

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

Magic Lanterns and Stereopticons of all kinds and
prices. Views illustratingevery subject for public ex-
hibitions, Sunday schools, colleges, and home entertain-
ment. 116 page illustrated catalogue free. McAllister,
Manufacturing Optician, 49 Nassau St., New York.

Shueries

HINT'S T0 CORRESPONDENTS.

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

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

We renew our request. thatcorrespondents, in referring
to former answers or articles, will be kind enough to
name 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. [f 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 snch information without remuneration.

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

Correspondents sending samples of minerals, etc.,
for examination, should be careful to distinctly mark or
label their specimens so as to avoid error in their identi-
fication.

(1) E. M. H. asks: 1. Is there any differ-
ence between the effect of quantity and intensity cur-
rents upon an electro-magnet? A. Yes; quantity cur-
rents are adapted to coarse wire magnets used on short
circuits. Intensity currents are adapted to fine wire
magnets and circuits of high resistance. 2. What pro-
portion should the size of the core bear to the number
of coils to get the greatest effect? A. In general, the
winding should equal the core in thickness. 8. Should
a larger gauge wire be used for an intensity current
than for a volume current when wrapping a magnet?
A. See reply to first query. )

() Ph. L., Brazil, writes: Please let me
know through your columns a good recipe for preparing
fish for export—canned, smoked, and salted. Will ex-
traction of air from tins prevent putrefaction? A. See
SUPPLEMENT, No. 320.

(8) A. M. W. asks how to take the lime out
of the water for use in boilers. The water is very
hard and alkaline. A. Dr C. F. Chandler says, in his
report on * Water for Locomotives, and Boiler Incrust-
ations,” that barium chloride decomposes calcium sul-
phate (sulphate of lime), forming barium sulphite,
which is deposited; barium carbonate is sometimes
used, but these are, perhaps, too expensive, and hence
catechu, nutgalls, oak bark, shavings and sawdust, tan
bark, tormentilla root. mahogany, logwood, etc., are
recommended. These substances contain tannic acid,
which is extracted by the water, and forms a basic cal-
cium tannate (tannate of lime) that separates out. The
use of the aqueous extract of these substances is the
best on account of avoiding mechanical obstructions
liable to occur in the use of chips, sawdust, etc. Anin-
crustation powder composed of sawdust, 70 parts;
barium chloride, 15 parts; ammonium chloride (sal am-
moniac), 10 parts; is gzood, but perhaps too expensive.

4) C. H. L. writes: I have in my parlor a
chandelier made in imitation of bronze. The bronze
has worn off, and consequently gives the chandelier a
whitish gray appearance. Is there not a paint or stain
by which Ican rebronze it? A. All dealers in artist’s
colors sell bronze powders and bronze or gold péint,
which wiil answer your purpose.

(5) H. G. L. asks: 1. Could a Ruhmkorft
induction coil have a wooden bobbin on which the insu-
lated wire is wound? A. Yes. 2. Would it be better
to coat this bobbin with shellac? A. Yes. 2. Is there
any article in the SCIENTIFIC AMERICAN or SUPPLE-
MENT which relates to induction coils? A. See SCIEN-
TIFIC AMERICAN SUPPLEMENT, 160.

(6) B. T. B. asks: 1. Should the resistance
of the field magnets in a self-exciting dynamo be
equal o that of the armature? A. No; it may be more
in some casesand less in others. 2. If the resistance
of the armature in a low tension machine be such a
small fraction of an ohm, how can the resistance of the
field be the same, and yet have enough wire 0 magnet-
ize sufficiently? A. In this class of machines the re-
gistance of the magnet exceeds that of the armature, 3.
Is there any advantage in baving long magnets, as on
the Edison machine? A. Yes. 4. I want to make a
Gramme machine with ring core, outside diameter 3y
inches, and 24 wide, wound with four layers No. 18
wire, making resistance of armature about one ohm,
What size and quantity of wire would be best for field?
A. Use six or seven layersof No, 16, Better make a
larger machine. It will cost no more, and will give bet-
ter satisfaction. -

(7) G. L. G. says: Can you tell me of any
gum or article of any kind that can be applied in a

liquid form to fill the openings of wire cloth, so as to
make a partially transparent sheet which will stand the

weather? My idea is to obtain a substitute for glass in
hot bed sash. A. Possibly gelatine may answer, in fol-
lowing proportions: Water ounce, gelatine ounce; bi-
chromate of potash. The latter renders the gelatine
insoluble.

(8) W. C. & Co. ask: What is the best way
to burnish tin? We have a fooi lathe capable of mak- '
ing 600 to 900 revolutions per minute. A. Tin can be
burnished in thesameway aswith silver, viz., with a
polished steel burnisher and soap water. It is also
planished with polished hammers in the process of man-
ufacture; but these are tedious processes for ordinary
ware. A revolving brush and wet whiting or chalk
will be more appropriate for your work. Some use a
buff wheel of wood covered with felt, where the sur-
faces are large and plain. Buff or brush crosswise, so
as not to streak the work. For a final finish a soft cot-
ton cloth and dry Vienna lime gives a fine luster.

(9) F. E. G. asks: 1. In which of two cases
will a wire wear the least and run with the least fric-
tion in turning a right angle-—to make the turn around
one wheel 7 inches in diameter, or to run around two
wheels of 34 inches to make the turn? A. The wire
will work better and last longer running over the larger
wheel. It is sharp bending around the small wheeis
tha! soon breaks the wire; besides, in using two wheels
to make a tarn, the wire is bent and straightenedtwice
in making the turn. 2. Are there any pearls found in
the oysters of this country? A. Pearls are occasionally
found in the common oyster; they are of no value.

(10) V. T. asks: Will salicylic acid prevent
cooked fruits or preserves and jellies from souring or
moulding? Is there anything better than salicylic acid
to keep preserves and jams from spoiling? A. Salicylic
acid will answer your purpose. Prof. Kolbe says
‘¢ that the preserving power of salicylic acid will be
greatly increased by adding a small proportion of po-
tassium bisulphate and potassium chloride; these will
prevent the salicylic acid from combining with the
phosphates contained in the substance, thereby losing
its efficiency.” ' Benzoic acid is cousidered, according
to Watts’ 3d Sap., to be more powerful as an antiseptic
than salicylic, boracic, or formic acids.

(11) J. C. asks: 1. Of what is printer’s
varnish made that is used to thinink, and the amount "
of each ingredient used in a pint ? A. Either resin or
linseed oil. 2 What is used for a ‘ drier”? A. Man-
ganese borate. 3. How can job ink be made indelible?
A. See SCIENTIFIC AMEBICAN SUPPLEMENT, No. 157. 4.
How can it be made to give a glossy appearance? A. |
Job ink cannot be made glossy, except by the subse-
quent application of varnish.

(12) J. E. A.-writes: I am in want of infor-
mation ia regard to the best manures for orange grow-
ing in the soil of Florida. A.SUPPLEMENT, 227, contains
* Florida Orange Culture;” SUPPLEMENT, 242, “‘Cheap

Manure for Gardens;’® SUPPLEMENT, 177, ** Agricultural
Plant Feeding;”’ SUPPLEMENT, 171, * Homemade Super-
phosphates;” SUPPLEMENT, 186, *“ How to Make a Poor
Soil Fertile.” Dealers in fertilizers furnish pamphlets
on this subject.

(13) G. F. asks: How can 1 wash or erase:
printed matter from paper? A. Use plenty of naphtha
or benzol, or strong hot caustic soda or potash solution
(in water).

(14) 8. H. J. asks: 1. How to make those
small pellets known as serpent eggs, which, when ig-
nited, form themselves into long masses or cylinders.
A. Potassium dichromate, 2 parts; potassium nitrate, 1
part; white sugar, 8 parts. Pulverize each of the in-
gredients separately, and then mix them thoroughly.
Make small paper cones of the desired size and press
the mixture into them. Also, see SUPPLEMENT, 250. 2.
How can I make a brilliant black ink? A. The addi-
tion of sugar will give a gloss to the ink. For receipts,
see SCIENTIFIC AMERICAN SUPPLEMENT, 157,

(15) R. V. J. asks: 1. What is the effect of
burning salicylic acid in atmospheric air? A. There
would result from the combustion of salicylic acid in
air, carbon dioxide and water. From the general
properties of nitrogen, we should infer that its pres-
ence would have no effect upon the combustion. With
nitrous oxide, a decomposition of the latter would re-
sult. Nitrous oxide is one of the most stable of the ox-
idesof nitrogen,and we presume it could be kept for some
time without its becoming decomposed, providing, of
course, that it was kept away from the air. 2 Can
protoxide of nitrogen be confined in closed vessels for
a length of time without change? A. Yes.

(16) R. B. C. asks: 1. After the sand is;
packed around the pattern for casting, how is the pat-
tern taken out without breaking the mould? A. Usea
flask that divides through the middle, and place the pat-
tern in the flagk, so that every part shall have a taper
from the dividing plane; or, if the pattern be properly ;
made and itself divided, mould one-half upon a board ; |
and in a half flask, then "turn the flask over and place
the other half upon it, and the half of the flask in its
place. Then sift a little powdered charcoal upon the ‘
sand in the side made up. Then finish the mould and |
geparate the flasks and take ont the patterns, after rap- |
ping it a little one way and the other. We recommend “
you to visit a foundry before you commence. 2. What 1
kind of a crucible should Iuse for melting brass, and |

where can I obtain such? A. Use ¢ black lead cruci-
ble. Such crucibles are sold by all dealers in metal-;
lurgists® su'pp] ies. 8. At what temperature isbrassfusi- |
ble? A. Brass melts at 1,900°.

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

G. M. W.—Sample a. Hornblende. Sample b. Con- |
tains two small brown paper packages, one containing
iron pyrites with quartz gangue, the other, darker,is ‘
similar with an iron oxide gangue. They may carry
gold, which can only be determined by assay. One
large specimen of hornblende showing small ;crystals
and crystalline structure. Several specimens of quartz
with' pyrites, possibly gold bearing. One specimen of
brownish quartz with small crystals; and also smaller
specimens of hornblendic gangne without any apparent
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: Boots and shoes, heel plate forrubber, F Richard-

| Cut-off valve gear, D. lialpin

definite mineralogical character. Sampie ¢. Limonite,
hydrated sesquioxide of iron Sample ¢. Quartz con-
taining pyrites—probably carrying gold.—C. H. D.—The
mineral sent is calcite, a calcium carbonate. If it con-
tains phosphorus, 1t would be of value for fertilizers;
from its appearance we would infer that it does not con-
tain sufficient of that constituent to makeir desirable.—
C. J. 8.—Iron pyrites, iron sulphide probably carrying

' gold,

COMMUNICATIONS RECEIVED.
On Vital Force Developed in Hatching Eggs. By H. S.

On the Tides. By C. W. T.

On the Sun. By J. T. R.

On Fire Eccapes. By P. T. S.

On the Chemistry of the Galvanic Current. By W.
H. G

[OFFICIALL.]

"INDEX OF INVENTIONS

FOR WHICH

i Letters Patent of the United States were

Granted in the Week Ending

January 23, 1883,
AND EACH BEARING THAT DATE.

[Those marked (r) are reissued patents.]

A printed copy of the specification and drawing of any
patent in the annexed list. also of any patent issued
since 1866. will be furnished from this office tor 2, cents.
In ordering please state the number and date of the
patent desired and remit to Munn & Co., 261 Broad-
way. corner of Warren Street, New York city. We
also furnish copies of patents granted prior to 1866 ;
but at increased cost, as the specifications, not being
printed, must be copied by hand.

270,939
270,982

Aerial ship, E. F. Falconnet
Air motor, compressed, C. W. Potter...
Alarm. See Clock alarm.
Alkali, packing caustic, T. C. Taylor........210,997, 270,498
Amalgamating and separating gold, etc. from

their ores, apparatus for, S. L. Trippe.. . 211,162

Auger, I. T. Payne . 270977
Axle box, J. Kritech ............ 210,903
Axle box, car. T. Millholland.....cc.eeevvvunninnn. 270.908
Axles, device for trning, Thomas & Baker . 210,916
Bag and twine holder, L. Steinberger.... . 11,147
Baling press, G. H. Sullivan....cioiveeeieicens canan 201,153
Bar. See Chain bar. Harvester cutter bar.

Beans, staddle for drying. R. S. Morse... ... 270,970
Bed bottom, spring.J. V. Gray...... . 210,949
Bedstead, invalid, J. Q. A. Sargent . 210.912
Beehive, Flfe & METCer.....ciivviniiireneenniinneens 211,197

270,944
. 71010
27113

210,897

Belt fastener, W. F. Wilkins..
. Blower, W. 8. Sharpneck
Blower, fan, C. Hamme/mann

' Boiler. See Steam boller. Straw burning boiler.

: Bolt. See Door bolt. Thill coupling bolt.
Bolt guard. W. Newbold ............... .. 270972
Boot and shoe last. Packard & Arnold.. ... 210,975
, Boot and shoe show-box. E. M. Kelly . . 271,081

.. 210,911
271,087

son
Bottle box, J. E. Luscomb
Box. 8ee Axle bux. Boot and shoe show box.
Bottle box. Camera box. Ice box.
Box loop, J. Watters . ....
Brake. See Car brake. Locomotive brake. Ve-
hicle brake. Wagon brake.
Brake lever, W. Moore
Brush for cleansing water closets, etc., flexible, C.
F. Pike
Bung. barrel, ¥Flood & Richardson.
Burring machine, ¥. G. Sargent.
Button fastening, J. K. Alters... .
Buttons, machine for securing, B. C. Young..
Camera box, \V. M. Elrod
Can. See Oil can.
Cannon, breech-loading, B. B. Hotchkiss.
Car brake, A. H. Marden..
Car brake, J. C. Patterson....
Car coupling, Dulaney & Owens...
Car coupling, J. . Lancaster ....
Car coupling, O’Connor & W hite.
Car coupling, L. Wilkerson
Car motor, spring, G. Stites et al.
Car metor, street, O. R. Erwin... .
Car starter, W. H. Harrison .
Carding machines, etc., coiler for, R. Tatham..... 271,155
Carpet lining, ete., L. P. Jenks . R11,075
Carpet linings, machine for folding. T. H. Farn-

271,170

.............................. 271,099
270,979
270,942
270,588
271,185
211,183
271,048

... 270,958

.. 270,962
.. 21,11
.. 211,045
. 211,085
.. 271,106

. 1119
211,151
. 270938
. 271,066

4 4 210,940
Carrier. See Harvester bundle carrier. Package
carrier.
Cart, dumping, W. Loughridge... . . 210,905
Cartridge case, paper, I'. L. bturtevant ............ 210,996
Case. See Paper cartridge case.
Chain, C. G. Anderson 271,186

271.069
211,141

Chain bar, watch, J. Hoagland.
Chain link. Simons & Scofield..
Chest. See Ice chest.
Chopper. See Meat chopper.
Churn, E. J. Rowe et al .
Chute, coal. J. Vinson..

271130
. 270,919

Cigar envelope or covering, J. A. Whitney........ 271,006
Cleaner. See Spectacle cleaner.
Clock alarm. O. H. Woodworth.... ... ... .. ...... 211.012
Clock, quarter-second timing, J. Karr.............. 271,078
i Clutch and reversible pawl for sewing machines,
ete., N. H. Davis....coveviiiiiiiinnns veesrens .. 270893

210,960
. 271,058
270,961
. 271160
211,052
211,105
. %10 887
271,164

Collar pad, horse, M. V. Lynch.
Cornice, F.J. Geissinger........
Cot. A. W. Martial
Cotton picker, G. N. Todd
Crimping tool. hand, J. Fishwick
i Crucible, G. Nimmo
Cultivatyr, E. Case
Cultivator. tongueless, G. W. Van Sickel
Currents and streams, device for utilizing the
force of, F. M. St. Clair... ....... ..

271145
271.063

Cutter. See Stalk cutter.
Cutter head attachment. J. Green
Desk, J. A. Guest.. .
Desk, folding, M. J. Hafgar

Digger. See Potato digger.

Ditching machine. N. E. Ross
Door bolt, A. G. Thompson

271199
.. 210,895
. 271.061

ceevenen. 210987
cereeaees 271,001
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Dowel pins, machine for making, D. 8. Force...... 271,058
Draughting patterns, instrument for, M. B.
Chandler .. ..ooviiiiies ceveenenieaienninennnnions
Drier. >ee Fruit drier
Drill. See Rock drill.
Drying kiln, G. F. Speer....
Ear-ring, Riley & Freer.
Ear-ring. brace et, etc., Riley & Freer...
Ear-ring fastener, G. Krementz.....
Ejector, bi ge water, J. P. Graham ....
Electric battery fluid, BE. Berliner
Electric induction machine, A. G. Waterhouse...
Electric light, E. \Weston.............
Electric light and gas burner, combined, W. A.

210,933

211,144
. 1,122
. 2121
.. 271,084
.. 271,060

. 70,884
271.169
211,172

.. 201140
. 2TLLT5

Electric motor, S. S. Wheeler et al
Elevator. See Grain elevator. Hod elevator.
Embroidering machine, E. Cornely (r)........ .....
Embroidering machine, C. N. Wurth.. .
End gate, T. Fleming.. . .
Engine. See Hydropneumatlc engme Road en-
gine. Rotary engire. Traction engine.

Evaporating apparatus, O. F. Boomer
Eyelet. plastic, W. I3. Carpenter.........
Eyeleting machine, A. Eppler, Jr., & Ray.
Fabric. See Sheet metal fabric.

Fabric for needle-woven tapestries, C. T.Wheeler. 271,174

.. 271,023
. 271,035

Fan attachment for sewing machines, etc., Bolt &

B 71 5 270,926
Fan for grain separators, ete., J. Bachman.. .. 270,882
Faucet, filtering. J. Aborn...........coovviiiiinnn. 210.881

Feed water heater, and precipitator, D. Bour-
geois 11,025
Fence. iron, B. G.Devoe ........oovviiiiennn o 271,196
Fence making machine, W. 11, Vaughn .. 271,165
Filter, J. Miller .. 211,098
Fire escape, E. W. Kelley . 210,902
Fire escape, M. P. Key... .. 210955
Fire escape. J. Stever .+ 270.995
Fire extinguisher, automatic, G. L. Horack. .. 210.952
Fishing reel, E. C. Vom Hofe........ .« 211,166
Fruit drier, \V. Z. Hampton........ .. 271,065
Furnace, G. R. Scates............ 210,989
Gauge. See Saw table gauge.
Game apparatus to imitate base-ball, H. B.
McCool
Garment protector, J. M. Clark....
Gate. See End gate.
Gate, 1. L. Landis
Gate, H. Oyler :.
Gem setting, D. F. Adams
Generator. See Steam generator.
Glass annealing leer, Brockunier & Ripley

270,963
.. 271,087

210,957
.. 271109
210,921

210,929

Glass, compound for the manufacture of, Sindell

& Stewartson.......v.... ..., .. 270,991
Gong, street car, C. H. White.... .. 271,176
Grain binder, E. W. JenKkins............ cevevenn on 211,014
Grain elevator and weigher, portable, Scanlan &

Hough ...oiiiiiiiiiiiiins ciiiiiiie s e . 271,134
Grain, process of and apparatus for cleaning, W.

L.Teter (I)oeeeiiiiiiiiiieinnines civeiiiininienns
Grinding substances and mixing the same with

liquids, apparatus for. G. T. Lewis .. .. ....... 270,904
Guard. See Bolt guard.

Guns, ejector for magazine, J. M. Marlin..........
Handle, J. B. Merriman.........cco. .o viiiiiiiennn
Ilanger. "See liat and coat hanger.

Rarrow, G. Lettenmyer
Harvester bundle carrier. J. W. Reid..
Tlarvester cutter bar, S. B. Robbins...
Harvester grain binder, 8. B.'Robbins
Harvester raké, 8. B. Robbins.........
Harvester reel, H. E. Prldmore vee.
Harvester reel, . B. Robbins
Hat and coat hanger and button hook, combined,

211,091
211,095

«eee 271,202
.. 211,119
a1
211,126
211,124
210,910

CWLR.Cole... iiiiiiiiiiidt s e 270.889
Hatchet, J. R. Bailey............oonnn .. 210,883
Hatchway, self-closing, R. D. Thackston . 211,157
J1ay loader, C. H. FOX  .... ceviiiiinnniinnnnnnnne, 271.055
Heater. See Feed water heater.

Heel nailing ' machine, F. F. Raymond, 2d...271.117, 271,118
Hod elevator, A. B. Piatti ..R11,113

Hoisting machine, portable. L. 1\ Pyott 211115
Holder. ®ee Bag and twine ‘holder. Match and
toothpick holder. Mop holder. Paper holder.
Pen holder.
Hoof trimmer, W. M. Cleeland..............ccee... 271,038
Hook. See Safety hook.
Horse power, J Preston......cc..ccoueevinne SN 210,983
Horse power, E. A. RiX............. .... . 71,128
Horseshoe. R. G. Wilcox... .. 271 008
Hydraulic jack, J. C. Tanner....... . 211,154

. 271040
201,012

Hydropneumatic engine, L. . Cook
Lee box, F. Jacoby.

Ice chest and reservoir, combination, C.D Morin. 271.100
1,017

Injector, oil or water. O. H. Jewell.......
Injector, steam, J. Desmond
Inking apparatus. J. K. Bittenbender..
1ron. See Waffle iron. Whitfletree iron.

Iron, wrought. W. F.Jordan ............  .ceeeeen 210,901
Jack. See Hydraulic jack. Lifting jack. Wagon

juek. :
Jeweler’s card and tag cabinet, J. Wiesbauer .. .. 271,007
Jeweler’s tool, C. N, Fairbanks......cee cevivniennnns 271,051
Kiln. See Malt kiln.

Knitting machine, J. R. Bridges...
Knitting machine, W. D. Huse...

. 270,928
. 2101

Lamp, H. W. Wright...... .....«. .. 211,181
Lamp. eléctric are, C. P. Jiirgensen., .. 210,954
Lamp, electric are, E. Weston..... .. .. ..o 1,173
Lamp, incandescent electric, E. Weston . 21111
Lamp. magazine electric, A. T. Gifford...... ...... 271,059
Lamolin, treating ‘wool oil to produce, Braun &

L Liebreichi....... ..o e 271,192

Lead or crayon holders, point protecting attach-

ment to, P. Schrag... ........ ....... ...l .. 271,136
Leather assorting machine. M. 11. Merriam ........ 270,968
Leather, machine for treating, J. D. McDonald.. 270,964
Teggin, E. B, Stimpson.......c. vcvviiiiereecnnencnns 211.150
Lemon squeezer, J. J. Tower 271,002

Level, artificer’s J. W. Harmon .. 210.951
Lifting jack, J. Sewell, Jr.............00 . . 211,137
Light. See Electriclight.

Lightning conductor. \W. Brown......cceeee vosenss 271,029
Lock. see Nut lock. Safe lock.

Locomotive brake, E. Beals ...
Locomotive. electrie, Curtis & Crocker..
Locomotive sanding device, J. B. Collin.

271789
271042
.. 271,089

Loom shedding wechanisia, 11. Bilnz'i .. ... . 211,033
Lubricating - attachment, steam engme H. H
Westinghouse, <.........0c.iiii i e 271,005

Magneto-electric m: hines: ﬂrmature for. E. M.
Gilliland..... “ . .. 210.945
Malt kiln, H. Altenbrand 211.184
Match and toothpick box combined, L B ‘Wilson. 271.011
Meat chopper, C. chmidt 271,185
Milling and apparatus used therein, A. Mariotte.. 270.906
Millstone driver, A. t'allah:m .......................
Moulding machine, power, F. S.
Mop holder, Burns & Malick 270,930
Motiom. device forconverting, M. A. Sayles..... « R71,182
Motor:." See Cur motor. Electric motor, :

oo 201,049

Musical instruments, Wwinding roller for, A. H
Hammond .

Nutlock. J. .
Oil can, M. Burton.....
Ore concentrator, C. Kleinschmidt. .
Organ, reed, L. B. Norton......... . eennee 210,974
Overflow from back water, preventmg. M. Pabst. 271,110
Package carrier, T. M. Turner .
Packing, piston, D. W. Jewell.
Packing, piston, S. D. Tucker
Pad. See Collar pad.

... 271,008

I’aper hangings. ornamenting, J. B. Knoepflin.... 271201
Paper hollder, R. White....... . eaeriieieibereeennan 21171
Paraffine, etc., method of and apparatus for
freezing, E. Kells.... ..o oo 271,080
Pen holder, quill; T. O’Donnell. . 271,107
Pencil, R. Lockwood . 210,959
Phylloxera, destruction of, B. Casanova . 211,036

Piano action, C. F. T. Steinway ........... . ... 210914
Piano keys. etc., composition for covering, W. F

Rikeman.........cooovvvivnenns . veens 271,120
Picker. See Cotton picker.

Pipe. See Stand pipe
llplng, M. H. Merriam.. . . 213,965
Piping, notching device for M. H \Ierruun.. .. 290,967
Planter and cultivator, combined cotton, B. Mor-

ris........ . 271,101
Planter, check Tow attachment J K. Voor ees.. 71,167
Plow, spade wheel, H. Skillings .................... 211,142

Pocketbooks, spring hinge-joint fastening for, J.

MeEnahan .....ooo i tiiiiiiiii e
Poison for squirrels, gophers, etc.,, A. R. Booth...
Potato digger, W. F. Austin
Potato digger, S. P. Hedges.... ..o. vv ver evnnnnn
Power. See Horse power.
Preserving food. compound for, R. F. Humiston. 270,899
Press. See Printing press. Sheet metal press.

‘Wine and cider press.
Press, D. W. De Forest............cooounnn ceeeneees 210,936
Printer’s chase, J. B. Moreau. Jr.. . 270,969
Printer’s rules, machine for cutting, R. S. Rob-
Printing press, R. M. Hunter ...
Propeller, vibrating, W. C. Cowie
Protector. See Garment protector.
Pulley Olsen & Fulton
PPulley lubricator, loose, P. Breen
Pump, 8. Jackson.... .....eeeein ..ol
Pump, condenser, steam, W. A. \hles..
Pump. deep well, G. A. & L. H. Kimball..
Punch, hand. W. 11, Newton

271,094
271,024
211,015
271,068

.. 271,108
. 71,198
270.900
..211.096, 271,097
271,082
211.104

Rail straightening machine, W. K. Seaman (r) .... 10,276

Railway crossing barrier or gate, W. B. Morris.... 211,102

Rake. See Harvester rake.

Reer. See Fishingreel. Harvester reel.

Rein and whip holder, F. C. Ayer..........c....uuee 2%0.016

Retouching mackine, E. Allen. .?....cccoveunenn.. 270,923

Ring. <ee Ear-ring.

Road engine, Taylor & Pngenhart ................. 210,999

Rock breaker, W. S. Sharpneck.. . 211,188

Rock drill, power. J. 3. Waring.... . 271,168

Rocking chair fan attachment: T. Powéll . 211,114

Roofing, composite, S. L. Foster.. 270,943
. 271156

Rotary engine, J. M. X. Terlindeu
Row-lock, J. leaudreau...
Safe, J. 8. Christie
Safe, burglar proof, C. A. E. Ruebel..
Safe lock, H. F. Newbury............

Safety hook, W. K. Rairigh..
Sash fastener, W. E Sparks.
Saw, crosscut, E. H. Gabus .

. 271,108
... 211116
eee. 270,993
. 211,056

saw, drag; E. B. Stilson...7.. . 211,149
8aw, drag. C. Thompson... . 271,159
Saw table gauge, D. K. Bnrnhart .................. 271,018
Screen. See Ventilating screen.

Seams, machine for cutting and nppmg, F.

Basch
Seat. H. S. Hale
Separator. See Thrashing machine separator.
Sewing machine, J. B. Price
Sewing machine, heavy fabric. J. H. Morley . 70,971
Sewing machine presser foot, H. C. Goodrich...... 270,947
Sewingmachire treadle, Woodward & Fairbanks. 270,920
Sheet metal fabric, A. Loeb . 271,086
Sheet metal press, E.J. Dolan... 211,044
Ship, buoyant propeller, J. Lowe.. 271.208
Shirt, J. C. Woodman 211,180
Skiving machine, M. H. Merriam ... 210,966
Smoke-consuming furnace for lJocomotives, E. L.
. 11,027
211,057
. 10885

270,984

Soldering eaves troughs, J. Geiger..
Spectacle cleaner, J. 8. Birch
Spring. See Vehicle spring.
Square and bevel. center, J. W. Romans
Stair rod securer. F. Kingston..
Stalk cutter, H. J. Springer....
Stamp sticker, F. C. Graves.. .
Stand pipe, J. B. Collin .
Starch, dextrine. glucose, sirup, ;zrape sugar. or

spirits, beer. and vinegar. method of and appa-

ratus for manufacturing. J. Duff. .............. 2710894
Stave jointing machine, 11. Wilde . 211,009
Steam boiler, N. P. Stevens .. 210915
Steam generator, sectional, W. Burlmgume.. 211,031
Steps, winter covering for door, 8. B. Trescot ... 271,205
Stitch holes, machinery for producing, E. F.

. 211,128
211,083
. 210,994
210,948
. 71,195

270909
270,925
211,013
271,163
. 10,892

Stone cutting apparatus, Beaumont & Welman...
Stove, E. \V. Anthony..............
Stove board, cover, I. Van Hagen
Stove, coal oil, H. Daisley ..

Stove support, G. H. [hll]lps
Stove, vapor burning cooking, J. K. Thomas
Strap fastener, A. J. Aldrich..

Straw burning boiler, J. Stevens
Table leg, detachable, J. C. Smith.

Table top, revolving, A. C. Fowler ........... .. .. 271.054
Telegraphs, optical attachment for printing, W.J.
McCausland.........covvvvenniniiiiiiiieiiionnnnns 210,907
Telegraphy, multiplex, C. Selden.............. . 170990
Telephone receiver, Bartlett & Waite. 291,188
Thill coupling, 1. G. Bower......... 271,191

Thill coupling bolt, C. A. Curtis..... .........
T'hrashing machine separator, W. J. Dunlap......
Tile. architectural terra cotta work, and pottery
articles. J. Lynch.
Tile, drain, J. Lynch,
Tiling apparatus, L. E. & L. J. Chamberlm
Tire tightener, D. P. Evans
Tire vehicle wheel, M. Chase
Tobacco pouch, A. W. Brinkerhoff..
Toe weight. J. Fenton

270,935
271,046

Tool, cast jointed, J. H.Davis .............0.......
Tool - for housekeepérs, .combination, T'. B. Tay-

10 S . 211,000
Torpedo, submarine, J.'W. Graydon . 270.950
Toy bank, C.M.Henn........ ....... 211 200
Toy for children, rocking, J. A. Crandall 270,891
Traction engine, C. Rowe 211,129
Treadle, W. L. Perry ........ . 11,112
Trimmer. See Hoof trimmer. Wick trimmer.

Truck, car, Robertson & Burdett-....... ........ .. 210,985

Truck for portable tracks, R. Baumgartner........
I'ruck, hand, J. H. Strugnell.. .
Tug, shaft, J. B. Burrell .
Valve, C. Jenkins
Valve, back pressure, C. F. Copeland N
Valve, balanced slide, F. Rochow..

Valve, stop, M. Hastings.... .cc..ue.n. .
Vapor engines, regulating the supply of. oil to, G.

B. Brayton 210,927
Vehicle, L. G. Mayer. . 211.092

211,047

Vehicle brake, G. R. Duval...

Vehicle dash fastening, }. C. Ayer......... ...... 271,017
Vehicle spring, S. A. Bailey........ . 11,187
Velocipede, C. R. Baillie-Hamilton.......... .. ..... 210,896
Velocipede, G. iN. SPENCET.....cvviiireerannnniiians 270,913
Ventilating screen for windows, S. B. Stearns . 271,146
\Waffle irop, C. H. Newman.... .....ccoeee ceens .. 210973

. 270,918

‘Wagon bolster wear plate, T. Van Aernam..
‘Wagon brake, F. 8. Golden.... .,... . e
Wagon jack, T. T. & E. Barber...
Washing machine, A. B. Paxon....
‘Watch. self winding, J. J. L. Brun.
Water closet, B. C. Cross....... . ... 210,934
Water closet, C. F. Pike.. 70, 980 210,981
Water supply and wmdmrll regulator, combined,

Sayles & Brook............
Weigher and tally,grain, G. Keith, Jr... ceeeee 211,079
Welted or hemmed goods of Kknit fabrics, manu-

facture of, S. Borton
Whiffletree iron, E. \V. McLendon. .
‘Wick trimmer, lamp. P. G. Beckley.. .. 11,022
Wine and cider press, J. Treber.... . .. 271,161
Winker straps, conneciing device for. H. Lat-

210,946
.. 210,94
. eee. 200,976
..o 211,030

Wire, die for indenting, M. Wieser .
machine, J. G. ‘AAustin.... .. ....

Woodworking, 270914

Wool. method of and apparatus. for removxng
vegetable matter from, A. Snoeck........ ..... 210,992

Zinc, manufacture of anhydrous sulphide of, T.
Macfarlane.....o..coviieeiineiiiieriieeeinniinns 211,090

DESJIGNS.
Embroidery, H. Bosshardt......,.....c... ceeeeeenen 18,538
Fabric, C. R. Hieronymus... .. feereiieeiieaiaaee. . 13,542

.. 13,546
18,543
13,541

Hinges, ornamentation of, J. B. Sargent
Monument, J. & J. Pool......
sleigh, landau, J. C. Goold..
Stove, C. H. Buck. Jr....
Stove. heating, N. Brayer...
Trimming, J. O. Remington

TRADE MARKS.

Coffee. roasted, E. Levering & Co........ ceeeiens eeee. 9,974
Dyes for tissues, A. Meunier & CO.. ....cccviieee.nen
Ham. bacon, and lard, H. Denny & Sons........... .. 9979
Medicine for the cure of pulmonary and throat dis-
eases, A. R. Mettee... ............. . 9,980
Medicines for the cure of coughs, colds,and dis-

euses of the throat and lungs, 5. R. Scoggins.... 9,982
0Oil, illuminating, Coombs, Crosby & Eddy . 9,970
Pills, P. Neustaedter & Co.... ....... . . 9,973
Pipes, corn cob, H. Tibbe, Son & CO...cevvvveerenns 9,915
Plastic material composed in purt of pyroxyline,
Celluloid Manuufacturing Company............. . 9,97
Prints, cotton, Coffin, Altemus & CO........evt wuun 9978

Remedy for externalandinternalpain, E. B. Dodge. 9,972

Time indicators, mechanism used us electrical,
Time Telegraph Company.. . 9977

Tools, saddle«und harness, C. S. Osborne& (}o ce . 9976

Adrertisoments,

Inside Page, each insertion = - = 735 cents a line.
Baclk Page, each insertion - = = 81,00 a line.
(About eight words to a line.)

Engmvmgs may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
ts must be r @ at publication office as early

as T hursday mw‘mnq to omvear in next issue.

The Victor Rock Drill
TheDz loma @ dPn Med 2 aw: d
the“Ctgxtennia.!ll"i 1876, Tuent “yﬂﬁéf}ﬁeﬁf
handmachines orderedinone day. R Giood
act Ke .ggents an clear $125 per
WXE end tor 1rcula.rs and Termsl_

y Eo,

New Construction
FOOT Improved Foot Pow-

BenchLA I H E er and Slide Rest.

Power Narragansett Machine Co., Providence, R. L

Portable
Electric
Lighter.

PRICE, $5.00.

A scientific and economical apparatus for lghtin
{Jatented in the United States, May 27, 1879, and May 6
882; complete In itself; requires no extra power, the
electric current being genemted by chemieal action.
Portable Electric Lighter with
BURGILLAR AT.ARIVI.
Price $10.00. We make attachments by means of
which our Electric Lighter can be converted into a re-
liable Burglar Alarm, confronting the trespasser with
light and alarm bell at the same instant.
"Agents wantedall over the country. Liberal discounts.
Enclose stamp for circular.
PORTABLE ELECTRIC LTGHT CO.,
222 Water St., Boston, Mass.
Inccrsmrated under theJaws of Massachusetts, Decem-

POWER X
HAND BLOWERS.
BUFFALO

N .Y

EABL AND FINE GRAY IRON ALSO STEEL

9 CASTINGS FROM SPECIAL v
MAS SDEVLIN K Cof, FINE TINNING "‘“‘r\ PAT/EF\;‘O
J THOMPEhiGh AVE. X AMERICAN ST. PHILA.

FINISHING . G AN%
TO MANUFACTURERS.

The REAYSTON MANGLE CO. offers for sale or
lease the valuable Patents it owns for a domestic hand
Mangle, the best in the world—a Jabor-saving machine
of great utility. See Scr. AM.. May 10, 1879, page 204.
Corres nudence solicited. AZddre:

CHAS. REESE, Prest., 28 BO. 15th 8t., Phila., Pa.
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WUUD WOBKING MACHIN[BY

pING:

GHIMOL MOR! =

TEN%///VG, aAR vine, S

RK
\wo&c SE-‘RS’

J.A.FAY & CO..

CINCINNATI, O.U.S.A. .

MICROSCOPE FOR SALE.
A Beck first-class Student Binocular Stand, with new
and very complete first-class apparatus,in pertect order
Kor photograph and detailed deseription, a« dress

Box 647. Jamestown, N. Y
WANTE The addresses of manufacturers of ano
dealers in the latest patent Sickle Grind-
ers. W.H. LEE, Warrensburg, Missouri.

-t-zFIRE -—AND— VERMIN»‘-
PROORW

Sample and Circular Free by mail.
U, S. MINERAL WOOL CO., 22 Courtlandt St. N Ys

'TOOLS for Machinists. Amatgurs,Jewellers, Model

Makers, Blacksmiths, Oarpentefs, Coachmakers, ete.

Send 15 cts. jor new Metal Workers Catalogus, 300 Pages.
ood Worker's Catalogue free.

TALLMAN & McFADDEN, 607 Market' St., Philad’a

SOUND SIGNALING. — PAPER BY

Prlce Edwards, describing some of the more recent
acoustic aﬁpm'atus that bave been devisea for signaling
at sea. Gun. The Sound Rocket. The Cart:
rujge Signal. Whistle Signals. Horns and Sirens.
tained in SCIENTIFIC ANMERICAN SUPPLEMENT. No.
341. Price 10 cents. To be had at this office and from
all newsdealers.

GATELY’S UNIVERSAL FDUCATCR,
Just issued, is an Educational Cfclopaedm of great merit
eovering all subjects of general and scientifie interest
For copxes, ci.rculars. or terms to ager ts address

. R. GATELY, R | ear! nt., Bosmn Mass.

SPEAKING TELEPHONES.

THE AMERICAN BELL TELEPHOVE COMPANY,
W.H.ForBES, W.R.DRIVER, THIO.N.VAIL,
President. Treasurer. Gen. Manager.

Alexander Graham 1ell’s patent of March 7, 1876
owned. by this company, covers every form of apparatus
including Microphones or”Carbon Telephones, in which
the voice of the speaker causes electric unduations
corresponding to the words: spoken, and which articu'a:
tlons produce simi:ar articulate sounds at the receiver.
The Commissioner of Patents and the U. 8. Circuit Court
have decided this to be the true meaninF of his claim}
the validity of the patent has been sustained in the Cir:
cuit on final hearingin a contested case,and many in.
junctions and final decrees have been obtained on them.

This company also owns and_controls all the other
telephonic inventions of Bell, Edison, Ber'iner, Gray,
Blake. Phelps, Watson. and others.

(Descriptive catnlogues forwar ded on ap. é)lication )

Telephones for I'rivate l.ine, Club, and Social systems
can be procured directly or through the authorized
agents of the comnany.

All telephones obtained except from this company, or
its authorized licensees. are infringements. and the
makers. sellers, and users will be proceeded against.

Information furnished upon application.

Address all communications to the
AMLRI(,A N BELL "ELEPHONE COMPANY,

95 Milk Street. Boston, Mass,

FOR STEAM BOILERS
U.S. & FOREIGN PATENTS

WATCHMAKERS.

Before buying latbes, see the “Whitcomb,” made by
AMERICAN WATCH TOOL €0., Waltham, Mass.

THE SPECIFIC HEAT OF STEAM.—A

paper by J. Macfar'ane Gray, showing that Regnault’s
thermal experiments have been misinterpreted, and
that the specific heat of steam should be regarded as
exactly in accordance with the deguctions of the kinetic
theory of gases. Contained in SCIKNTIFIC AMERICAN
SUPPLEMENT, No. 3. Price 10 cents. To be had at
this office and froin all newsdealers.

seno 7ol ONDON,BERRY=0RTON
PHILA PA FOR

PATENTS.

MESSRS. MUNN & CO., in connection with the pub-
lication of the SCIENTIFIC AMFRICAN, continue to €x-
amine Improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had fhirty-eight
years experience, and now have rnequaled facilities for
the preparation of Patent Drawings, Specifications, and
the prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Copyrights for Books, Labels, Reissues, Assignments,
and Reports on Infringements of Patents. All business
intrusted to them is done with special care and prompt-
ness, on very reasonable terms.

A pamplilet sent free of charge, on application, con-
taining full information about 1’atents and how to pro
cure them; @irections concerning Iabels, Copyrights,
Desigus, Patents, Appeals. Reissues, Irfringements, As-
signments, Rejected Cases, Hints on the Saie of Pa-
tents, etc.

We also send. free of charge. a. Synopsis of Foreign
Patent Laws, showing the cost and method of securing
patents in all the principal countries of the world,

MUNN & CO., Solicitors of Patents,
261 Broadway, New York.

BRANCH OFFICE -Corner of F and th Streets,

Waghingtnn, D. C,
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Read What $1.50 will do.

On receipt of $1.60 wo wi.lsend HOUSE AND HOME
one year (52numb rs) td any adaress in the United States
and vanadas, andin addition will give each subscriber

30 Choice Books

each_ book contain\nia complete story or first-class
novel by a celebrated Americail or Europeai suthor—hand-
somely illustrated and bound in neat pamphlet form.
These books,bound in cloth, itbought separately at the book=
store. would cost at least $1.00 each. Below we give the
nameis of some of the giftedbauthl;)rs and titcl;aac-f the books
we give away to every subscriber to H ND
«—The Shadow of a Sin; by the au:ho?%f euora
Thorne.” The Cricket on the Hearth; by Charles Dickens.
Jean Ingelow’s Poems. ThoCities uf the New World. Fan-
cy Work for Home Adornment. A Bride from the Sea; by
the Author of * Dora TI'horue.’” Enoch Arden, and ether
Poems ; by Alfred Tennyson. Blue Eyes and Golden Hair;
by Annie Thomas. Amos Barton; by George Eliot. Henry
Arkell; by Mrs. Henry Wood. _T'he Laurel Bush; by Miss
Mulock. = The History and Mystery of Common Things.
Distinguished People. A Gilded Sin; by the_ author of
‘‘DoraThorne.” Darrell Markham; by Miss M E. Braddon
Christian’s Mistake; by Miss Mulock. Cousin Henry; by
Antheny Trollope. Rachel Gray; by Julia Kavanagh.
Bread and Cheese and Kisses; by B. L. Farjeon. Reaping
the Whirlwind; by Mary Cecil Hay. The Heir to Ashley;
byMrs. Henry“‘ood. David Hunt; by Mrs. Ann S. Ste-
paens. Duadley Carleon; by Miss M. E. Braddon. Essica;
or, The Mystery of the Headlands; by Etta W. Pierce. A
Golden Dawn ; by the author ot *Dora §horne.? - Valerie’s
Fate;by Mrs. Alexander. Sister Rose; b,; Wilkie Collins.
Anne; by Mrs. Henry Woo'd. The'Lady of the Lake; by Sir
Walter Scott. Grimm’s Fairy Tales. Peg Woflington; by
Charles Reade. The Captains’ Goem;by Walter Besant and
James Rice. ‘The Lost Bank Note;by Mrs. Henry Wood.
RZMEMBER, yearly subscribersw.HQUSE AND
H OME Wil receive the :bove described 30 books
postage paid—a complete library and a weekly illustrated

newspaper for only $ |.50.
! D Every yearly subseri-
ONLY "L EINK] Freryepty sinsord
AND HOME get as much literary matter and as many
first-class noveis aad tascinating stories as is contained in
a year’s issue ofthe Ledger,or anyother FOUR DOL=
Ry aud in addition secures an
illustrated paper,.issued weefcly. ‘equal in size to Harper’s
Weekly or Frank Leslie's, and $1.560 covers the entire cost.

‘I“'Ilgk IS THE CHA F§J§ib%foT"

—never before equalled andim excel.
Every number of HOUSE HOME contains
serialand com plete stories, amusing anecdotes, sketches,
together with illustrations of all the principal events and
leading men and women of the timie. " Anyone sending us
the money who can honestly say theyare not perfectly sat-
isfied with this bargain can have their money cheerfully
refunded. Weo guaruntee entire satisfaction. Money by
Post-Oftice moneyorderorregistered letter may be sent at
our risk. Address METROPOLITAN PUB-
LISHINC CO., 252 Broadway, New York.

N. B.—THE POPULAR AND BEAUTIFU
WEEKLY PUBLICATION KNOWN A

HOUSE AND HOME ILLUSTRATED NEWS-
PAPER, IS ONE OF THEBEST AND MOST
ELECANTLY [ILLUSTRATED WEEKLY
NEWSPAPERS OF THE DAY, FULL OF
NEWS . ART,SCIEN"E,FASHION, MUSIC
POETRY> CHARMINC 5TORIES, WIT AND
HUMOR, USEFUL KNOWLEDGE _AND
AMUSEMENT FOR EVERY AMERICAN
HOME. "IN FACT A PICTORIAL HISTORY
OF THE WORLD FROM WEEK TO .+EEK.
EICHT BEAUTIFULLY ILLUST! ,ATED
PASES SAME sizE As HARBER'S OR
ESLIE’S ILLUSTRATED WEEKLIES.

< VERTICALENGINES

o THE BEST IN THE MARKET -
AT REASONABLE PRICES

MANUFACTURED BY

PHOENIX FOUNDRY % MACHINE CO

SYRACUSE.NY

BARNES’
Patent Foot and Steam Power
MACHINERY,

Complete outfitsfor Actual Workshop Business.
LATHES FOR WOOD OR METAL.

e Circular Saws, Scroll Saws, Formers,
Mortisers, Tenoners, etc., etc.

Machines on_trial if desired. Descriptive
Catalogue and Price List Free.

W. F. & JOHN BARNES,

'No.1,999 Main St., Rockford, Il

OHEAPES_TT?%OK IN Tl-II)E WORLD.

. . . .
e New American ictionary Price onl
ontains (,000 Engravings and 100 page
>> - 31-00- more than any other bo%l%of‘he ind evgp ﬁbe
lished. This useful and elegait volume is & Library and Encyelopedia Prgen-
M| eral knowled%e, as well as the best Dictionary in the werld. Superbly bound ir
cloth and gilt. Ne pocket affair, but y large volame. It contains every use
fulword in the English language, with it8 true meaning, derivation, speiling
and pronunciation, and & vast amount of ab for! i
upon Science, Mythology, Blography, American
terest laws, etc., being'a pel’fﬁct lerarly ©|
Dictionary eosts $9.00 anddthe hevtv Amur'x:cu Dictlonary costs omly $1.00.
e what th res H
i $Wo have exumlnoz?lbo New Am%ricagl?cg;an%rs and find 1t 1s a very
|| valuablo book. IIOUSE & TIOXE. ‘‘ e have never scen 1{9 equal, either in price
finish, or contents.” TOZ ADVOCATE. ¢*Worth ten times the money,” TRI-
DUNE AND FARMER. * *‘ A perfect cictionary and library of reference.”’ LESLIE
| ILLUSTRATED NEWS. V70 have frequent ‘occasion to use the New American
Dictlonary in our offlco and regard it well worth the price. CHRISTIAN UNION.
!l With the New American Dictionary in the library for reference, many other
much more expensive works can bo ¢ispensed with, and ignerance of his coun-
try, history, law, etc. i3 ble in any man. SCIENTIFIC AMERI-
|{ cAn, ‘‘Avaluable addition to anylibrary.” N. X\ SUN. * There is more real
worth_than in most books atien timesthocost. = THE N, ¥, COMMERQIAL.
Noto tho price, $ | 4 1-ostpaid; 2 copicstor Hl .75« = i s
any persea’w up
Extraordinary Offer. , i g
we will send FREE as a premium the American Waterbury Stem wxndln&anh
Foragmb of |5 we will send free a Solid Silver Hunting Case Watch.

y
Distory, lnsolvegt land and ime
of Reference. Webster's

lub of 30 we send free, & Lady’s Solid Gold Hunting Case Watch.
{ub of 5@ we will send free, Gents' Solid Gold Hunting ease Watoh.
Send a Doliar at ence for a sample copy. You can easily secure one of theio
watches in a day or two or during your leisure time evenlnﬁn. ¢
As to our reliability, we can refer to the publishers of this paper, the $ems
mercial agencies or anyexpress Co., in thiscity. ress -

“WORLD MANOFACTURING: CO. 122 Nassaw Street New Xork,
THIS SPLENDID

SOLID GCLD, HUNTING CASE

WATCH FREE!

toany person who willsend us an order for
3 NEW AMERICAN DICTIONARIES
At Ono Dcllar Each.

Anyperson can readily secure thirty subscribers in
oneortwohours,or in asingleevening. If you wanta
0od Solid Cold Watch, and wanttogetitwithout money you
Ean eassily doso. Send $ .60 for asample copyof New American
Dictionary and seehow easy you can getup a clubof thirty. 1f you
don’t care to get up a club yourself will you kindly hand thisto some per-
son whom you think would like to get the watch. 48 page Illustrated Cat-
== wlogue FREE. Send money by registered letter or P. 0. money order.
it World M'f’g Co. 122 Nassau Streets New York.

WORLD MANUFACTURING CO. November 21st, 1882.

Find cnclosed $30 for 39 New American Dictionaries and the Ladies’ Solid
Gold Watch. I secured Thirty Subscribersin one day, andhave several more
promised. Everyone likes the DictionaryandallX have seen have subscribed.

I HUNDREDS OF TESTIMONIALS LIKE THE ABOVE] Miss LAURA COIL, Annapolis, Mo.
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The Fireside nt Home is .
Family Papers published. Ewvery
| 6. of

%
A () Veluablo Books Sent I,'
one of the most charming illuse
. strated Literary and
number ins 16 h pages,
the cholcest reading matter, including Serialand Short Stories,
Skatches, Poems, Useful Knowledge, History, Biography, Wit
and Humor, etc., profusely illustrated. Wishing to introduce the
paper into thousands of homes where it is -not already taken, we
now make the following extraordinary offer: Upon receipt of
Only Twenty-Flve Cents in postage stamps we will send
The Fireside at Mlome on Trial for Three Months,
and we will also send, F'ree and post-paid, T'en Valuable
Books, each neatly bound in pamphlet form and printed from
large clear type upon good paper, beautifully iltustrated, and
comprising ten complete first-class mnovels by well.known and
popular authors, as follows: 1. Leoline; or, Znto the Shade, by
Mary Cecil Hay: 2. John Bowerbank's Wife, by Miss Mulock;
8. fl";u Prozen Deep, by Wilkie Collins; 4, Lady Gwendoline’s
Dream, by the author of *‘Dora Thorne; 5. Red Court Farm,
by Mrs. Henry Wood; 6. Jasper Dane's Secret, by Miss M. E.
Braddon; 7. A Bride’s Tragedy, l:)y Miss Mulock; 8. Among
the Ruins, by Mary Cecil lay; 9. Gabriel’s Marriage, by
‘Wilkie Collins; 10. Why Not? by Annie Thomas. Remember,
we send all these charming books, ten in number, .free to any
one sending twenty-five cents for a three months’ trial subscrip-
tion to THE FiresipE ar Home. This great offcr pre-
sents an opportunity whereby you may secure a very large
emount of the most fascinating reading matter for a very litile
money. Nobetter investment of the small sum of twenty-five
cents could possibly be made. Money refunded to all not sat-
fsfied that they receive three times the value of amountsent.
Five sets of the ten books and five subscriptions to the.paper will
besent for $1.00. As toour reliability, we refer to &ny publisher
in New York, and to the Commercial Agencies, as We are an old
established and well-known house. Address.
F. M. LUPTON,Publisher, % I’ark Place,New York.

‘PAT.KEY SEAT CUTTER]
WILLCUT 100 SEATS 47 X¥% INCH |
ERDAY . N &
2K 'S1ZES IN PROPORTIO
[’OI_*,‘_EEEI:ZE—E;T@ See Sci A,
S VOL.45.N25 .81

TREVOR& Co.LOCKPORTN.Y.

$5 to $20 perday at home. Samples worth $5 free.

g

Address StinsoN & Co., Portland, Me.

FITELEPHONES!

For private lines, Latest, bestjalwaysreli-
able; work 2 miles on cable-wire. Illus. Cir-
culars free. Holcomb & Co., Cleveland, O.

HOOD!

KNOW THYSELF. st
A Book for Every Man!
Young, Middle-Aged, and Old.

The untold miseries that result from indiseretion in
early life may be alleviated and cured. Those who doubt
this assertion should purchase and read the new medical
work published by the Peabody Medical Institute,
Bogton. entitled the Science of liife: or.Self-Pre-
servation. Itisnotonlyacomplete and perfect trea-
jise on Manhood, Exhausted Vitality, Nervous and
Physical Debility, Premature Decline in Man. Errors of
Youth, etc.. but it contains one hundred and twenty-five
n-escriptions for acute and chronic diseases, each one
of which is invalnable.so proved by the author,
whose experience for 21 years is such as probab!y never
pefore fell to the lot of any physician. It contains 300
pages, bound in beaut ful empbossed covers, full gilt.
pmbellished with the very finest steel engravings, guar-
anteed to be a finer work in every sense—mechanical,
literary, or professional--than any other work retailed
|n this country for $2.50. or the money will be refunded.
Price only $1.25 by mail. Gold medalawarded the author
by the National Medical Association. Illustrated sam-
pfe sent on receipt of six cents. Send now.

Address PEABODY MEDICAL INSTITUTE, or DR.
W. H. PARKER, No. 4 Bulfinch Street, Boston, Mass.
The author may be consulted on all diseases requiring
skill and experience.

YPE REL
Lc)Aml.EFPM/‘g

FOF(’ ILLUSTRATED

o
GRCULAIX

HENDERSON’S SPECIAL REFRACTORY COMPOUNDS.

SUBSTITYETES FOR FIRE BRICK.

Costs less than common redbrick. Practically infusible. Can be made in any locality where sand is found, No
capital for machinery necessary. Any one can handle them. Repairs made by same material, Sfeciallg advane
tageous for Iron, Steel, Silver. and Lead Smeiting Works ; also for inner walls of I

For particulars of manutacture and license to use, apply to JAMES HENDERSON, Bel

IIREI’R{N F BUILDINGS.
efonte, Penn,

The Oldest and Y.argest Manufacturers of the Original

SOILID VULCANITE

EMERY WHEELS.

All other kinds Iﬂnilmim:ﬁ and Inferior. Our name is stamped in full upon all our
standard BEL'TING, PACKING, and HOSE. :
Address NEW YORK  BELTING AND PACKING (O..
Emery Wheel JOHN H. CHEEVER. Treas. 29 PARK ROW, NEW YORK.
Ty * SPECIAL INOTICE.
Owing to the recent great fire in the ¢ World?*’ Building, our oflice has been removed as above.

NE\!N YORK BELTINGC AND PACKING COMP’Y.
H

at one-third the cost of tin. Circu ars and samp es free.

ROCK BREAKERS AND ORE CRUSHERS.

We manufacture and supgley at short notice and lowest rates, Stone and Ore Crushers con-
tainingtheinvention described in Letter s Patent. issued to Eli W. Blake. June 15th. 1858, togeth-
er with Nixw AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted May 11th
and July 20th, 1880. to Mr. S. I. Marsden A1l Crushers supplied by us are constructed under
the superintendence of Mr. Marsden, who, for the past fifteen years, has’been connected with
the manufacture of Blake Crushers in this country and England.

FARREL FOUNDRY AND MACHINE CO.. Manufrs., Ansonia, Conn,

COPELAND & BACON, Agents, New York.
ation and circulars

ROOFING SAFE and SPEEDY ;

Kor steep or flat roofs. Applied by ordinary workmen WAY to FURTUNE- 1 GFORGE-LEE,

Courier Journal Building, Louisville, Ky.

A FORTUNE FOR
ONE{Y $2. Forinfor-
m;

T. NEW. 32 John Street, New York.

Agents \Vanted.

50 Elegant Genuine Chromo Cards, no two alike,
with name, 10¢c. SNOW & CO., Meriden, Ct.

RUPTURE

cured without an %})emtlon or the injury trusses.inflict
by Dr.J. A. SHERMAN’S method. Office, 251 Broadway,
N";w York. His book, with Photographic likenésses
g of ad cases, before and.after cure. mailed for 10c.

=3 & - - s
, i L | T -
gx? ks)c ol T&‘x’x]ﬁa ‘éﬁansgﬂfﬁgs’ﬁﬁﬁe Agents Wanted @ o 8. M. SPENCER
. out! Catalogue free, Sells Rapidly. 5 g 112 Wash'n St.,
8. T, DENISON, Chicago, Il Particularsfree <> 1 Boston, Mass.

© 1883 SCIENTIFIC AMERICAN, INC

NATIONAL TOOLCO,

" MANUFACTURERS OF
™ MACHINISTS TOOLS.
W WILLIAMSPORT. PA

J'PLANERS A SPECIALTY. )

% =

ROOTS. NEW |RON BLOWER,

IRON REVOLVERS, PERFECTLY BALANGED,

Has Fewer Parts than any other Blower.

P. H. & F. M. ROOTS, Manufacturers,

CONNERSVILLE, IND.
8.S. TOWNSEND, Gen. Agt., 6 Cortland St.,8 Dey Ste
COOKE & CO., Selling Agts, 6 Cortland Street,
JAS. BEGGS & CO., Selling Agts. 8 Dey Street,
£ NEW YORK. :
SEND FOR PRICED CATALOGUE.

. THE MEDART PATENT WRQUGHT RIM PULLEY Jr-

./ B\ THE LIGHTEST,STRONGESTITHE BEST BALANCE ‘

THE SMOOTHEST AND G o =

4 ¢ ] PULLEY IN
1Y ryghuosT DUBBELE o) RKET
ANY S12E OR FACE, STRATGHT OR CROWNED ¥ IGWT OR (96 5T, SPLIT 0R |

WHOLE, SINGLE 00 /BLE 0R TRIPLE ARMS.LARGE PULLEYS A SPECIALTY.
THEHARTF;ORD ENGINEERING CO. HARTFORD CONN. *3°

PATEITD

Self-Oiling Loose Pulley.

Fully tested by several years’ use and found reliable.

SATISFACTORY RESULTS

uaranteed, if directions are followed. Orders filled for
lleys from 6 in. to 20 in. diameter.

-LANE & BODLEY CO.,

CINCINNATI, OHIO,
MANUFACTURERS

Shafting, Steam Engines, Boilers,
SAW MILLS, AND GENERAL MACHINERY.

\mn\m\m\mu g% écél% %4&@@55‘
;g%LEVeV\SQE EVERY@?EfEELSPRINGS. NE\}JY’ORKG;, ‘

$66 a week in your own town. Terms and $5 outfit
free. Address H. HaLLer & Co., Portland, Me.

WA"TE D tolease.for atermofyears,in New Yrk
City or vicinity, a large and substantial
factory—building with ground not ‘ess *han 300x200.

Address P. O. Box 2462, New York.
IT PAYS

-

to sell our Hand Rubber Stamps. Sam-
ples free. FoLJAMBE & Co., Cleveland, O.

ToSLACK BARREL MAc k¥
: Gﬁm ASPECIALT YMEn(Z W[RY

OHN GREENWOOD &CO.
ROCHESTER N.Y,

Dlustrated Book

THE BIGGEST THING QUT "getraegd Bo:

(new) E.NASON & CO., 111 Nassau St., New York.

¥ THE STAR FRINTING CO., Northford Conn., %
one of the oldest Card Printing Establishmentsin the State,

continne to give their agents thelargest commissions and send out

the Choicest Styles of Chromo and Beveled Edge €ards, Seud

10c. for our New pack of Elegant Chromo- Cards, Perfect
Beauties, Send 25 cents for _Agents’ Sample Book and

% reduced Price List. Blank Cards at Wholesale, %

WooDb

F'N,E\PH oTO-

SE@‘&?&%EPR} CROSSCUP & WEST.
i WILL PAY YoU}702 CHESTNUT® PHILARA 2

990 ACRES FREE!

—IN THE—
Devils Lake, Turtle Mountain,
And Mouse River Country,

NORTH DAKOTA,

Tributary to the United States Land Office at

CRAND FORKS, DAKOTA.

SECTIONAL MAP and FULL particulars mailed
FREE to any address by

H. C. DAVIS,
Assistant General Passenger Agent,
St. Paul, Minneapolis, and Manitoba R. R,

ST PAUL, MINN.

Elegant large chromos, no 2 alike, name on, 10c. pre-
sent with each order. O. A. Brainard, Higganum, Ct.

60

S G
ELESTIALA N MBOL

“The Sun of lehteouness Shall Arise

T With Healing in his Wings.”—M ALACHI,
Natural Wonder$ and S iritualTeachingof(hesUN
unfolded and explained, and the beautiful Analogies
between the Sun of Nature and the Sun of Righteouness
clearly traced out. A new work by Rev. Herbert Morris,
D.D., full of Inspiration, Able, Earnest, Brillian, Devout.
More interesting than Romance. ACENTS WANTEP
immediately. clear field. Nothing like it ever offered.
Address, J. C. McCURDY & CO0., Philadelphia, Pa.

$72 A WEEK, $12 a day athome easily made. Costly
Outfit free. Address TRur & Co., Augusta, Me.

can now grasg a fortune. Out-
tit worth $10 free. AddressE. G.
RIDEOUT & CO., 10 BarclaySt., N. Y.

40 Chromo Vlsitin%(_‘ardsuo 2 alike, for 1883, name on,

and Illustrated Premium List,10c. Warranted best
sold. Agents wanted. L..JONES & CO., Nassau, N.Y.

[ N v E ST o R s get full information about our

7 per cent. farm mortgages. 12

ears experience ; $4 000,000 loaned ; not'a dollar lost. J. B.

atki ns & Co. Lawrence,Kansas,and 243 Broadway,N.Y.
W——

% c0F BRASSMFG, o~

BRASS™ TORRINGTON . — ICONN: "*WIRE'

ANBY | bR
; . » MATERIALS FOR METALLIG: | | 'AND
§0 ERE A e BLANKS

ONSUMPTION.

I have a positive remedy for the above disease; byits u:
mqusgnds of cases of the worst.kind and of long standing
havebeen cured, Indeed, sostrong is my faith inits efﬂcac&
that I will send TWO BOTTLES FREE, together with a VAL
UABLE TREATISE on this diseass, to any sufferer, Give
press & P, O, address, DR, T: A, 85QCUNM, 181 Pearl 8t., N. ¥,
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Ddvestisements,

Inside Page, each insertion - - = 73 cents a line.
Back Page. each insertion - = = $1.00 a line.
(About eight words to a line.)
Engravings may head advertisements at the same rate
per tiné, by measurement as the letter press. Adver-
8 miust be 7 i az pudlication office as early
as T hursday morning to appear in next issue.

HENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,
810 Walnut Street, Philadelphia.

Our stock comgnses the literature of every branch
of science applied to the arts. Catalogues free to any
address in the world.

Best Boiler Feeder
in the world.
Greatest Range
yetobtained. Does
not Break under
Sudden Changesof
Steam Pressure.

Also Patent

EJECTORS
Water_Elevators,

For Conveying
‘Water and Liquid.
Patent Ollers, Lu-

bricators, ete.

NATE AN & DREYFUS,
Send for catalogue. 92 & 94 Liberty St., New York.

The ‘“ MONITOR.”’

A NEW LIFTING AND NON-
LIFTING INJECTOR.

(E)G(TALOGUE SENT FREE

GEO.CMORGAN & CO.MANERS.
@/ 16 MAJOR BLK.CHICAGO ) ®

UNIVERSAL ECCEN-

OGARDER PATENT
TRIC MILLS—For grinding Bones, Ores,
Crucibles, Fire Clay Guanos, Oil Cake,
Corn and ‘Cob, "l'vbacco, Snuff, Sugar, Salts, Roots,
Spices, (offee, Cocoanut, }:laxsee Asbestos, Mica,
etc., and whatever cannot be ground by other mills,
Also for Paints, Printers’ Inks, Paste Blacking, ete.
* JOHN W. THOMSON, successor to JAMES B GAR-
DL 8, corner of White and Klm Sts., New York.

L CLARK’S RUBBER WHEELS.
-l Lj This Wheel is unrivaled for durability, sim-
Elclty, and cheapness. Adapted for Ware-
ouse and Plattform Trucks, Scales, Heavy
Casters, and all purp9oses for which Wheels
are used. Circular and Price List free.
GEO. P. CLARK, Windsor Locks, Ct.

W.JOHNS

ASBESTDS

ASBEST'OS ROPE PACKING,
ASBESTOS WICK PACKING,
ASBESTOS FLAT PACKING,
ASBESTOS SHEATIIINGS,
ASBESTOS GASKE'TS,
ASBESTO0S BUILDING FELT.
Made of strictly pure Asbestos.

H. W. JOHNS - M’F'G CO.,

- 87 Maiden Lane, New York,
Sole Manufacturers of H. W.Johns’ Genuine
A\Bi‘ STOsS LIQUID l?AlN'l‘S. ROO¥
PAINTS, ]H)( [<IN(x, 3 PIPE

AND BOILER TN
l.‘IRFl’INl()I' (,'UA'I‘II\Gb,
CEMENTS, EI'C.
DNescriptive price lists and samples free.

Sand, Old
Feed, Corn,

For 1883 is an Elegant Book of 150 pages, 3
Colored Plates of Flowers and Vegetables, and
more than 1,000 lllustrations of the choicest
Flowers, Plants, and Vegetables, and Directions for
growing. It is handsome enough for the Center Table
or a lioliday Present. Send on your name and Post
Oftice address, with 10 cents, and 1 will send you a copy,
postage paid. This is not a quarter of its cost. It is
printed in both English and German. If you afterward
order seeds, deduct the 10 cents.
Vick's Seeds are the Best in the World !
The FLORAL GUIDE will tell how to get and grow them.
Vick’s Flower and Vegetable Garden, 175 Pages,
6 Colored Plates, 500 engravings. For 50 cents in paper
covers; $1.00 in elegant cloth. In German or English.
Viek’s Illustrated Monthly Magazine, 32 pages, a Col-
ored Plate in every number, and many fine Engravings.
Price $1.2% a year; Five' Copies for $5. Specimen
Numbers sent for 10 cents; 3trial copies for 2 cents.

JAMES VICK,

. RoCHESTER,N.Y.

COLUMBIA BICYCLE.

This easy running, staunch, and du-
rable roadster is the favorite with
riders, and is confidently guaranteed
as the best value for the money at-
tained in a Bicycle. Send 3c. stamp
f or 36-page (‘ataiogue, contaimugprlee
Alist and full informatio!

THE '(H’E M’I"(v CcQ.,

591 Washiugtou St., Boston, Mass.

Stevens’ Roller Mills,

GRADUAL REDUCTION OF GRAIN.

anufactured exclusively by
THE JOHN '1‘ NOYE MFG. CO., Buftalo, N. Y.

THE

svieT HECITETWATCH CASE

. A. HARRIS,

PROV1 I)ENCE, R. I. (PARK STREET),
Six utes walk \Vest from statwn

gilml and unilder_of

HARRIN-CORLINSENGINE

With Harris’ Patented Improvements,
from 10 to 1,000 H. P.

v Priceu.
BROWN, 43 Park Place, New

Lavge Ansm'ted Stoc%. "
ork.

A &V

Il-a

NEW AMERICAN

PAWTUCKET R.

Scientific dmervican,

[FEBRUARY 10, 1883.

USE THE BEST. QUALITY BEFORE PRICE.

FILE CO.,

THE FiL

ES OF THIS COMPANY ARE THE BEST IN-THE MARKET.

SKILLED WORKMEN PREFER.THEM TO HAND GUT.

. USA.

SOLD AT WHOLESALE IN EVERY STATE OF THE UNION.

SATISFACTION GUARANTEED OR MONLY. REFUNDED.

Bttt EAGLE ANVILS. 1843,

Solid CAST STEEL Face and Horn. Are Fully War-
ranted. Retail Price, 10 cts. per 1b.

JOHN HOLLAND, 19 W. 4th St., Cincinuati, O.,
Manufacturer of all styles of Best Quulitv Gold

Pens. Pen and Pencil Cases, Gold T oothpick s, etc.

Our pens received the highest award at P hiladelphia
Exposition “ for great elasticity and general excellence ”
See judges’ rt,%ort published by Li

For sale by ¢

pincott & C:

etrade. Illusu‘ate lists mailed free

NATIONAL STEEL
TUBE CLEANER.

For cleaning Boiler Tubes. Saves its cost every time il
is used ; indorsed by best Engineers.
Asbestos_Materials, Fiber, Millboard,
Packing, and Cement.
Address CHALMERS SI’ENCE COMPANY,
23 John Street, New York.

Working Models

And Experimental Machmery, Metal or Wood made to
order by J. F. WEENER, 62 Centre sé

THE

RIDER COMPRESSION
PUMPING ENGINE

Hot Air), for city or country resi-

ences where it is required to Traise a
supply of water, is the most Perfect
Pumping Machine in the market. Its
marvelous Simplicity, absolute Safety,
great Eeconomy and Effectiveness, ren-
der it far superior to a!l others. Can
be run by any inexperienced person.
Send for-catalogue and price list to
CAMMEYER & SAYER,

93 Liberty St.. New York,

and 20 W, Lake St., Chicago, Ill.

Please mention this Paper.

MACHINISTS’ TOOLS.

NEW AND IMPROVED -PATTERNS.
Send for new illustrated catalogue.

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFA(‘ I‘URING CO.,
New liaven, Conn.

ROCK DRILLS & AIR COMPRESSORS

INGERSOLL ROCK DRILL CcO.,
RK PLACE NEW YORK.

ERICSSON'S
New Galoric Pumpine Engine

FOR
DWELLINGS AND COUNTRY SEATS,

Simplest cheapest, and most economical pumping engine
for domestic purposes. Any servant glrl can operate.
Absolutely safe. Send for eirculars and price lists.

DELAMATER IRON WORKS

C. H. DELLAMATER & CO., Proprietors,
No. 10 Cortlandu Street, New York,y N. Y.

WITHERBY, RUGG & RICH A RDSON. Manufacturers
of Patent \Vood ‘Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied
by R. Ball & Co., Worcester, Mass. Send for Catalogue

REMINGTON TYPE-WRIT FR.
®] Warranted. Satisfacno uaranteed.
Type-Writer Suppliex. Send for cir-
culars. Address E. REMINGTON &

ONS, Manufacfurers, or WYCKOFF,
SEAMANS & BENEDICT, Sole Agents,
281 and 283 Broadway, New York.

heat of
'ast Pipes,

For showin,

Pyrometers. §%. %

Boiler Flues, Superheated Steam, Oil Stills, ete.
HENRY W. BULKLEY. Sole Manufacturer,
149 Broadway, New York.

NUT TAPPING

MACHINE.

DURRELL’S PATENT.
No. 5 Mm‘lginei ggg Ib., ; spindles.

9

“w g “ 600 ** 8 “
Capacity of 7 Sp!ndles, 8,000 per
10 hours

Acknowledged to be ‘an indispens-
Aabletool Manufactured by

HOWARD BROS,,

Fredonia, N. Y.

ICE MAKING MACHINES,

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

PICTET ARTIFICIAL ICE CO.

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

P. O. Box 3083.

(Limited),

THE SEIBERT CYLINDER QIL CUP CO.,

Sole Manufacturers of
0il Cups for l.ocomo=
tives, Marine and Sta=-
tionary Engine C(Cylin-

ders, under the Scibert
F and Gates l’awuts,wnh
Sight Feed.

TAKE NOTICE.

The *‘8ight Feed” is
owned exclusively by this
company. See Judge Low-
ell's decigion in the United
States Circuit Court, Dis-
trict of Massachusetts, Feb,
23,'82. All partiesare here-
by notified to desist the use.
manufacture, or sale o
same, a8 we shall vigorous-
lgipursue and prosecute all

ringers.

THE SEIBERT CYLINDER OIL CUP (0.,
53 Oliver Street, Boston, Mass.

Model Engines.

Complete sets of

BCASTINGS

for making small
Model Steam Engines 1 1-2 in. bore, 8in. stroke, price, $4
ditto 2 in. bore, 4 in. stroke, price, $10, same styie as cut;
Gear Wheels and Parts of Models. Al kinds of Small
Tools and Materials. Catalogue Free. GOODNOW &
WIGH'TMAN, 176 Washington Street, Boston, Mass.

B JENKINS PATENT VALVEQY
® oo THE STANDARD. °cO

y i
i

MANUFACTURED OF
BEST STEAM METAL.
JENKINS BROS.7IJOHN SINY.

Established 1840,

iable, durable, and economical, will furnish o
horse power with one-third leea Juel ard water than any other engine
qult, not fitted with an automatic cut-off, Send for Illustrated

for ion and prices. Box 8

B, W. PAYNE & SONS, Corning, N. ¥.

The Sngar Refineries at Demerara Use f

V,\N DUZICN’S [’A'I‘EY\"I‘
ST E WM E .
All Brass. no valves no movmg parts.
The best and chel%pesn Steam Pump
made for raising Water, Juices, Sirups,
ete. éhot or coid) to heights not exceed-
feet vertically. Is also used as
force pump for Fire purposes with hose
fii and nozzle. Warranted satisfactory. re-
il llable, and superior to all others. Ten
: $7, $8.50, § 050‘eto and capacities
t,o20000gauons per hour. fend for * Catalogue’ No. 49,

CELEBRATED

ORKING MACH!

LRGN TOOLS ¢
GINES &SUPPL £S.

A BSM\TH MAcH;NEm

CORR\:—_(’POND ’LsMARKETS —

PHILADELFHIA PA UL SA
AVAIL YOURSELF OF OUR LARGE STOCK.

@f?ﬁio

VOLNEY W. MASON & CO.,
FRICTION PULLEYS, CLUTCHES. and ELEVATORS, | |

PROVIDENCE, R. I.

ForSTEEP and FLAT ROOFS of all kinds:
canbeapplied by ordinary workmen at ON.

THIRD the costof TIN. ~ Serd for a sample
and our circular which gives full directions how
to ap, our own roof; also how to repair
leaky roo s0f all kinds. ~ Address,

H. STEWART,
74 Cortlandt 8t.. New York.

Leffel Water Wheels,

With recent improvements.
Prices Greatly Reduced.

8000 in successful opé€ration.
FINE NEW PAMPELET FOR 1879,
Sent free to those interested.

James Leffel & Co,
Springfield, O.
110 Liberty St., N. Y. City.

Steel Castings

From ¥ t0 15,000 1b. weight, true to pattern, of unequaled
| strength, toughness, and durability. 20, 0% Crank Shafts

and ear eels of this steel now running prove
| and 15,000 Gear Wheels of this steel
\ns superiorlty over other Steel Custings Send for
I eire lar ancl price | ist.

CHESTER STEEL CASTINGS CO.,

407 Library St., Phlladelphia, Pa.

And STEREOPTICONS, all prices. Vlews illustrat-
ing every subject for PUBLI(" EXHIBITIONX, etc

A p'rnﬂtable business for a man with small capital. Also
Lanterns for home amusement.. 116-page cata! ogue free.
McALLlD'I‘L R, Mfg. Optician, 49 Nassau 5t.,N. Y.

© 1883 SCIENTIFIC AMERICAN, INC

‘appilcation to

KORTING UNIVERSAL
N\ 2ue s INJECTOR

»FOR BOILER FEEDING.

gl Operated by one handle.

WILL LIFT HOT WATER.

POSITIVE ACTION GUARANTEED UNDER
- ALL CONDITIONS.

NO ADJUSTMENT FOR VARYING STEAM PRESSURE.
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR.
OFFICES AND WAREROOMS:

PHILADA., 12TH & THOMPSON STS. | NEW YORK, 109 LIBERTY 8T.
BOSTON, 7 OLIVER ST. CHICAGO, 84 MARKET ST.
AUGUSTA, GA, 1028 FENWICK ST. | 8T. LOUIS, MO., 709 MARKET 8T.
DENVER, COL., 194 FIFTEENTH ST. | SAN FRANCISCO, 2 CALIFORNIA 8T.
RICHMOND, VA,, 1419 MAIN ST.

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B. PRANKLIN.V. Pres't. J. M. ALLEN, Pres't,
I. B. PIERCE. Sec'y.

UPRIGHT DRILLS 16260 INCHSWING
BORING & TURNING MILLS
TOSWING t5 66484 NOHES 1 BICKFOR]

“PLATINUM,

Scientific and Mechamcal Purposes.

Imported and for sale by

THE 8. §. WHITE D.NTAL MTG CO.

PHILADELPHIA, Chestnut Xt.. cor. Twelfth.
NEW YORK, 767 and 769 Broadway.
BOSTON, 160 Tremont Street.
CHICAGO, 13 and 14 E. Madison St.

(oLD ROLLED

SHAFTING.

. /The fact that this shafting has 75 per cent. greater
strength, a finer finish, and is truer _to gauge, than anf
other in use renders it \ndoub* edly the most economical
FLEBRATED
COLLINS’ PAT.COUPLING, and furnish Pulleys, Hungers,

‘We are also the solemanufacturers of the C

Price list mailed on
& LAUGHLINS,
%Street 2d and 3d Avenues, Pittsburg, Pa.
orner Lake and Canal Sts., Chicago, 111,
B=~ 3tocks of this shaftmiin store and for sale by
'ULLER, DA oston,
Geo. Place Machinery Agency. 121 Cimmbers SN Y.

EVAPORATING. FRUIT

neatlse on improved methods
SENT FREE. onderful results.
Tables of Yields, Prices, I'rofits,
and General Statistics. Address

AMERICAN MANUF’G CO.,

Waynesboro, Pa.

etc., of the most approved stg]es

FOR 1883,
The Most Popular Seientific Paper in the World.

Only $3.20 o Year, including postage. Weekly,
5:2 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information, and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy. Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

All Classes of Readers find in the SCIENTIFIO
AMERICAN a popular resume of the best scientific in-
formation of the day; and it is the aim of the publishers
to present it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. It is promotive of knowledge and progress in
every community where it circulates.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMKRICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00.

One copy of the SCTENTIFIC AMERICAN and one copy
of the SCIENTIFIC AMERICAN SUPPLEMENT will be sent
for one year, postage prepaid, to any subscriber in-the
United States or Canada, on receipt or seven dollars by
the publishers.

The safest way to remit is by Postal Order, Draft, or
Express. MoOney carefully placed inside of envelopes,
securely sealed, and correctly addressed, seldom goes
astray, but is at the sender’s risk. Address all letters
and make all orders, drafts, etc., payable to

DLTITIT & CO.,
261 Broadway, New York.

PRINTING INKS,

HE “Scientific American” is printed with CHAS.
ENEU JOHNSON & CO.’S INK. Tenth and Lom-
bard Sts. Phila., and 47 Rose St., opp. Duane 8t., N, ¥,






