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brick above the gas consuming chamber; this construction!

is preferable for furnaces erected on land; but for those on
barges an iron stack is better.

One cylinder, 60 feet long and 6 feet in diameter, will re-

duce to ashes each day the daily production of garbage in
New York, or over 250 loads per diem, and the cost of it,
complete with all its auxiliary parts and the enginetorun it,
will not exceed $12,000.

Two smaller furnaces on barges—one for the North and.
one for the East River—would dispose of all the city gar-

bage, even if the garbage and ashes were separated, at a cost
of plant not exceeding $25,000; and a still smaller one,
erected on a barge, could be used for cremating dead ani-

mals, condemned meat, mattresses and clothing from emi-:

grant ships and hogpitals, etc., and could easily be removed
about the harbor to any places where its services were
required.

This furnace and the application of pulverized fuel, by :

which alone it couid be operated, are covered by many : is a distinct paper from the SCIEXTIF1C AMERICAN. THE SUPPLEMEN’I‘-

patents that are controlled by the inventor.,
For further particulars address Jacob J. Storer, Post Office
box 773, New York.
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Magnetic Separation of Iron Sand.

One of the American contributions for the Electrical Exhi- !

bition at Paris is a modification of Mr. Edison’s magnetic

separator for the treatment of iron sand foundin large quan- |
tities on the south shore of Long Island and in other locali- -

ties on sea coasts. According to Mr. Batchelor’s statement
to the Bvening Post the LongIsland sand contains 26 per cent
of the finest iron known. Innumerable attempts have been
to separate the sand, and magnetic plates have been
re, but with no success on account of the presence
is known as titanite iron, a substance which spoils
ir® Edison discovered that titanite iron was less magnetic
than the pure iron particles, and constructed his separator
with that fact in view. The sand falls a distance of four
fect in a thin stream from a slit in a V-shaped box holding
about a ton. Under this box is a receiver divided into two
compartments, the dividing partition being placed nearly
under the slit in the sand reservoir and parallel to it. If no
magnet is brought into play the sand all falls into one side
of the box; but when a powerful magnet is brought near
enough to act upon the falling shower, the pure iron parti-
cles are deflected in their fall and fly on the other side of the
partition. The particles of titanite of iron are not attracted
equally with the iron and are not deflected sufficiently to fall
into the compartment with the pure iron. A company has
been formed for the extraction of iron from Long Island
sand, and is now at work with its first machine at Quogue,
near Moriches, on the Great South Bay. This machine,
which cost $700 to make, is managed by one boy, who keeps
six men and two carts busy bringing sand for his hopper.
1t treats one hundred tons of sand a day, producing about
twenty tons of pure iron, costing one dollara ton to produce
and selling for six dollars.

— e r-—
The British Patent Laws.

In the House of Commons, June 15, the Right Hon.
Joseph Chamberlain, President of the Board of Trade,
speaking on behalf of the Government, expressed his
approval of the principle of a bill introduced by Mr. Ander-
son (Advanced Liberal), member for Glasgow, for amend-
ing the patent laws in the sense of a large reduction in fees

and the extension of the time of patents, in imitation of the ;
American system. He said the Government would be glad -

to legislate upon the subject at the earliest possible moment,

but it would be impossible to do so at this session of Par-

liament. All the speakers on the subject dwelt upon the ;

effect of the American patent system in fostering inventions.
————— i —l—

The Increasing Cost of Paupers and Criminals.
The California Legislature recently published a report pre-
pared by Chancellor Hartson, of Napa, Chairman of the
Committee on Prisons, which contain some startling statis-
tics. The cost of maintaining criminals and paupers is
shown as follows:

1850 —Population of United States......... veeee. 28,191,876
Criminals and paupers annually... .ov.oeuvennees $2,954,806

1860 —Population of United States ........ teeneeaneeses 81,443,321
Criminals and paupers annually... ....c....00e... $4,445.143
1870—Population of United States...... .. 38,558,374
Criminals and paupers annually . $10,930,429

It is calculated that the census for 1880, when completed,
will show an outlay of over $20,000,000 per annum for the
cost of maintaining criminals and infirm people. This does

not include the enormous outlay occasioned by the arrest.
and trial of criminals, but simply to their maintenance in |

prison.
—  wier—

ProreEssorR CHARLES E. MoONROE, of Annapolis, states ;
that the ordinary fruit acids, such as those contained in -

apples, tomatoes, rhubarb, lemons, ete., all acted upon tin.
Some cider which he examined, and which had been stored -
in a tin fountain, contained one hundred and seventeen mil-
ligrammes of metallic tin to the liter in solution. One case
was given where persons eating fruit preserved in tin cans
were made violently sick, and tin only was found in the
fruit.
1t was suggested that the corrosion was due to the vegetable
acids in the water.

Corrosion of tin pipe by water was referred to, and .

=

Sientific Dmerivan,
MUNN & CO., Editors and Pr;prietors.

PUBLISHED WEEKLY AT
NO. 87 PARK ROW, NEW YORK.

— =
0. D. MTINYN, A, E, BEACH,
— o _armn
TERMS FOR THE SCIENTIFIC AMERICAN.
- One copy, one year postage i1 cluded 83 2
One copy, six months, postage included 1 60

| Clubs.—One extra copy of THE SCIENTIFIC AMERICAN will be supplied
| gratis for every ciub of five subscribers at $3.20 each: additional copies at
same proportionate rate. Postage prepaid.

Remit by postal order. Address
1 MUNN & CO., 37 Park Row, New York.

! The Scientific American Supplement

; is issued weekly. Every number contains 16 octavo pages, uniform in size
: with SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMENT,

$5.00 a Year, postige paid, to subscribers  8ingle copies, 10 cents. Sold by
_all news dealers throughom the country.

Combined Rares. — The SCIENTIFIC AMERICAN and SUPPLEMENT
will be sent for one year postage tree.on receipt ot seven dollars. Both
papers to one address or different addresses as desired.

'he safest way to remlt is by draft postal order, or registered letter,

Address MUN%I ., 37 Park Row.N. Y.

Scientific American Export Edition.

The SCIENTIFIC AMIRICAN Export Edition is a large and splendid peri-
- odical, issued once a month. Each number contains about one hundred
RRER = quarto pages, profusely illustrated. embracing: (1. Most ol the
plates and pages of the four preceding weekly issues of the SCIENTIFIC
AMKRICAN, with its splendid engravings and valuable information: (2.
Commercial, trade, and manufacturing announcements of leading houses,
Terms for Export Edition, $5.00 a_year, sent prepaid to any part of the
world. Single copies 50 cents. Manu€acturers and others who desire
to secure foreign trade may have large. and handsomely displayed an-
nouncements published in this edition at a very moderate cost.

The SCIENTIFIC AMERICAN Exoort Edition his a large guaranteed circu-
lation in all commercial places throughout the world. Address MUNN &
CO0., 37 ’ark Row. New York.

NEW YORK SATDRDAY JULY2 1881

Contents,

(Illustrated articles are marked with an asterisk.)

ricultural inventions. 8 : Magnetic sep. of Iron sand..
ater . 4 | Milling mac mery, exhlb of

Ballot box, new ...... . 3| Notesand queries..
Boiler explosion notes. .2 | Patent laws. British.. .
British patent laws . .. 21 Paupers and crlminals .
Chart rack, novel*...... .. 47 Phenomons, coric
Cremating fumace, gqrbage .1 Photographtc discoversy, unpor’nt,
Drym% agent, remarkable...... ... 4 - Phnlopraphy in nntumTco lors..... J
Eddystone ]ighthouse, comp of... 9 | Pin worms, t© get rid . .
Eggs. preservation of............... 3 | Plumbers, registratlon of.. . 8
Electrical induction by stress*. .. 6| Porcelain urn* .......
Electricity as a mode of mocion 71 Road scraper, new*
Electric light for deep water. 5 - Bea sickness, cure fo
Elevated railroads...... 7 Soil, artificial......

ngineering inventions 4 ' Sprice heams, stréngth of
Engineer’s inspector, the, ..10 - Steam-boiler furnaceg, imp. in’
Engines, steam. comp. value of.... 3 ' Strainer for tubs and basins*,

Fumace cremating, garbage*...... - Stressand strain.................

Furnaces, steam boiler, imp. 1n*... 5 - Sugar mills, central, in Louisxana 4
Gamegee’s zeromotor.... ... .. ... 8 Telephone the, in Hunga.ry .
Garbage cremating furnace®. .. ... 1i Urn, porcelain®.........0...0

Horse collars, improvement in*.... 4| Washington monument mem. .
Inspector, engineer’s, the . ..10 i Water, drinking, chem. exam. of..
Inventions, agncultural .. 8 | Water in an amethyst .
Inventions, engineering.. . 4’ Whistles. steam, in a fog..
Inventions, miscellanoous. .. 9] World’s progress 1n ten ears
Inventions, new........ 5| Worms, 3}50 to get rid o
Inventions, recent . 6| Worms feet under groun
Jeannette relief expedi 8 | Zeromotor, Gamgee’s.......

Loan exhibition, Obio.. 3|

TABLE OF CONTENTS OF
THE SCIENTIFIC AMERICAN SUPPLEMENT

No. 287,

For the Week endingz July 2, 1881,
Price 10 cents. For gale by all newsdealers,
PAGE
I ENGINEERING AND MECHANICS.—A Broken Crank Repalred
with Wire Rope. 2 figures. —Armn%:ament of wire rope banding as
applied to the fractured cranks of S. steamer Pensacola.—
Designed by G STIVERS, U. 8
OTrat(:)tlon of Locomotives. -Ru]e for calculating.
RTTON .ot uatennans vaneseiansasnnieseestseses nteesneesrnnsees tesneimesn
The Preservation of Iron and Steel.—The Barff process._ 4 fig-
ures.—Elevations and sections of the Barff furnace.—The Bower
process. 7 figures.—Sections and details of the Bower furnace..
Torpedo Practice.—~Jumping aboom. 1 figure. —Thetorpedoboat
glholnarch jumping a boom, showing construction of the Bow
: Machine for Sizing, Glazing, and Stretching Warp..
i Jute Brussels Carpeting

'1I. TECENOLOGY AND CHEMISTRY.—The Adulteratlon of Olive
Oil. By MICHAEL CoNROY.—Methods of detecting admixture with
cotton seed oilor other seed Ofl..... .. ... iiiiiiiiisiininennnnann,..

rief Review of the Most Umportant Changes in the Industrial
Applicatlons of Chemistry withinthe Last Few Years. By J. \V.
MALLET.—Materials empioyed In washing and materials employed
for writing, Printing, etc —Soap.—Accessory materials.—Per-

4510

. 4572
4572
4513

Atomic Weight of Platinum
Analysis of Soaps. By C. HOPE ate) acld
alkali.-—Sodic chloride, etc.—Calculation a.nd statement of results 4571
Chemical Examinatlon of Volatile Oils. By Prof, WM. L. D

' LEY.—Oil of anise.—Bergamot.—Bitter almonds —Caje ut.—Cin-

] namon. — Cloves. — Copaiba — Covisnider.— Engernn., — Juniper,—
Afustard.— UPeppermulae— Rose,— Thyme

lavendsr,— Tomon,

Wintergreen, etc , etc .......................................... . 4518
Observations on the Colom}g Matter of Flowers By Prof. J. 'B.
BCHNETZLER; translated by VOGELE 4579

Violet llumination of the Retina.

Chemlstry in Ily Application to Brewing H(drochloric acid
Nifra.nFdrieniloric acid.—Compounds of chlorine with oxygen

Iori —Ruphar. .
A Sulphureted H\'drnp;en Apnam 'ny. By PETER HART
Spontaneous Ignition of Vegetable Substances by Nitric Acid.

11I. MEDICINE AN HYGIENE.—Report of the Committee from
American PPublic Health Association on a I’lan for the Prevention
of the Spread of Venereal Diseases. By ALBERT G1HON, M.D.
valunee of syphilitic dlkenyus, —1tow syphilis is commu-

4680
4580

Dr,
Malignant Pustu]e and its ’l‘reutmen

IV. ART, ARCHITECTURE, ETC.—Inclosure of the Goethe Monu-
ment. Berlin, and Ba]cony Ralling. Designed by Kaiser & Von
Gmsshelm ‘Executed by E. Puls, Art Metal-worker, Berlln 2

574
i bu esLmns in Architecture. -4
Manchester, England PPN & (]

V. AGRIC ULTURE, ETC.—The Floatmg Gardens of Lake Brinagar.
1. Large geneml view of the flouting cardena 2 Plan of tWo
ﬂciaté{m wardens, and the skilf’ fnr vlsiting them,. 456;
ndian
American Apples..... . iaﬁﬁ
Directiol of Eup Flow.. 4568
The Great Bee THsaslélu. eveereniiiiiiiiiiiiiinciiinnnnneanen. veen.. 4568
1 figure,

VI. MISCELLANEOUS.—The Quadrature of the Circle.
Geometrical construction for a very close approximation to the
r-1mumference of acirce. By Dr. VANDER \WEYDE

“tone’s Improved LU eliograph

4582

4573
4578
4573

%VI 1hoy Exhibit
at the Exhibmou of 1880-8L.

© 1881 SCIENTIFIC AMERICIAN, INC

fumes. —Paper —Ink.—Mucilage.—Artists’ me LA o oveenecnnas 4576 .
Recent I’rogress in Agricultural Science. Ii¥ H. I*. ARMSBY.—

Respiration.—[nternal respiratijon, —Normal respiration.—The

physiology and chemistry of plant life 4576
Asbestos Stopper for Combustion Tub 4577
Actionof Ozone on Germs.. 4577

Wide gre
X rtm,rm- Mathords of prevention.—Necessity of sanitary inspec 4580
! The 'iéia‘déﬁ'ﬁb’r‘z'éi’é%?];iﬁh{s' by razors . 4582
Smallpox. e resut of attempm .
Chicago. By .DE 4582

BOILER EXPLOSION NOTES.

The engravings of the boiler explosion at Messrs. Gaffney
& Co.’s works, Philadelphia, not being ready, we are obliged to
postpone them, together with our report, until our next issue.

We made a brief allusion last week to the peculiar find-
ing of the coroner’s jury in the above case. The explosion,
it will be remembered, took place June 1st; the boiier was
“one of a nest of three, of cylindrical form, placed side by
side, each 30 feet long and 36 inches diameter, with flat cast
iron heads of the usual construction.

The jury found that the explosion was due to the improper
use of cast iron in the flat head of the boiler; they also con-
sidered that the Hartford Boiler Inspection and Insurance
‘ Company was especially censurable for the incompeicuce

and negligence of its agents who inspected and certified to
_the safety of the boiler; and they urgently recommended
‘that the proper authorities take mea:ures to prevent the re-
-currence of so terrible a disaster.

| On thelist of the jurors we find the names of J. B. Fontaine,
of Fontaine, Abbott & Co., machinists; N. W. Williams,
President of the Keystone Council, engineer; Samuel R,
Marshall, formerly of the Wilkesbarre, Pa., Machine Works;
J. Shield Wilson, Superintendent of Neafie & Levy’s Penn
Boiler Works, Kensington; Arthur Orr, of the firm of Orr,
| Hess & Co., machinists; and J, W. Nystrom, civil engineer.

We shall examine the subject more fully hereafter, and
will now only remark that the facts, so far as gathered by us,
strongly indicate that the jury rendered an erroneous ver-
dict, and did not avail themrselves of the means at their hands
to verify practically the correctness of their conclusions.
This is the more to be wondered at, because the gentlemen
composing the jury were more than ordinarily qualified to
make a searching investigation, and place before the public
a full and correct explanation of the causes of the disaster.
Any reliable information thus disclosed would be of import-
ance tothe ““ proper authorities” and to steam usersin general.

The jury assign no reasons and point to no facts to war-
rant their verdict. From all the information we can gather
it seems pretty certain that the explosion was due to an over-
pressure of steam, perhaps caused by inoperative safety
valves and closing of the steam stop valves ledding to the
other boilers and to the dye works. It is, we believe, undis-
puted that most of the stop valves examined after the explo-
sion were found to be closed.

Here were three boilers, all substantially alike, all having
“flat cast iron heads, all recently inspected and certified as
-safe. One of them, the newer and better boiler, explodes;

the other two remain in their places intact and as capable,
apparently, of useful service as ever. The jury had the op-
portunity of submitting the remaining boilers to a thorough
test, and of determining on the spot, in the most convincing
manner, Whether the inspectors whom they complain ofhad
really been remiss in their duty, and whether the jury’s notion
_that flat cast iron heads are unsafe, was really correct. The
- omission of so obvious a duty detracts greatly from the value
of the jury’s finding, and makes it look as if they simply
jumped at a conclusion.

Flat cast iron boiler heads are used on hundreds of boilers

m all parts of the country, and many years of trial have
!proved them to be safe and serviceable. They generally
_stand better than the wrought iron parts of the boiler.
. While it is true that the concave cast head is the stronger
-form, and is preferable, still it was absurd for the Philadel-
phia jury to alarm their neighbors by proclaiming that all
flat heads are unsafe. They should first have tested and
demonstrated the truth of the matter.

Asfor the Hartford Company it has rendered invaluable
service to steam users in the past; its agents and inspectors
enjoy the reputation of being competent, reliable men,
unlikely to make gross blunders in their inspections or cer-
tificates; and in the absence of the practical tests which the

5 “jurors might have made, their censure is of little account.

On the 10th of June another disastrous boiler explosion
“took place at Pottsville, Pa., in the large rolling mill of
- Atkins Brothers. Three persons were killed and six or
more scalded. The exploded boiler was of cylindrical form,
2614 feet long, 30 inches diameter, with a flat castiron head.
Thirty-eight other hoilers of similar pattern are used in this
- establishment, and all unite to form one general steam sys-
tem, by which the blowers, the rolls, and other machinery
of the concern are driven. All the boilers arc heated by the
products of combustion that rise from the puddling fur
_naces; the boilers being suspended over the furnaces by
-arched girders. Each end of each boiler is suspended by

hook and staple to the girder. The exploded boiler broke
completely in two at a point five or six feet distant from its
front end, where the products of combustion first impinge
upon the boilers, and where there are the greatest alternations
of temperature, due to-the opening and closing of the pud-
-dling furnace doors. We are preparing engravings and a
full report on this occurrence, which we shall shortly publish,
According to the theory of the Philadelphia jury the flat cast
iron head ought to have blown out—but it did not.

On the 12th of June the boiler of the large and pswerful
wrecking steamer, B. & J. Baker, of Norfolk, Va., exploded
when the vessel was near Cape Henly. Three persons were
killed and several badly injured. The boiler was of cylin-
,drical form, with return tubes, containing two tubular fur-
‘naces, the tubes of steel 28 inches in diameter. The boiler
‘was 16 feet long, 7feet diameter. The explosion is believed

to be due to corrosion of one of the steel tubes which col-
l lapsed. We are preparing a report with engravings which
will soon be published.
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