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GARBAGE CREMATING FURNACE.

The matter of cleaning the streets of New York and dis-
posing of the collected refuse is still so prominently before
the public that we offer no apology for presenting to our
readers an illustration and description of another crematicg
furnace, which operates on a different principle from any
of those that have been presented in our columns the past
few months.

It appears that about a million loads, or 750,000 tons, of
ashes, street sweepings, and garbage were collected in this
city last year and thrown overboard, and the amount is
annually increasing.

Not only does this method of disposing of the city refuse
seriously injure the harbor and neighboring beaches, but it
involyes an inexcusable waste of material; hence it is evi-
dent that other methods must pe adopted, and of these none
appears to us so practical as cremation, which in this con-
pection means the destruction of a fruitfel source of dis-
ease, the conversion of a wuste material to a valuable com-
modity, and the consequent annual saving to the city of
thousands of dollars.

The advantages of cremation of city refuse have been fully
demonstrated in several small towos in England and on the
Continent, though the cremating plants there used are costly
and of very limited capacity; but the most ardent advocates
of cremation here have doubted the practicability of daily
cremating 2,000 tons of refuse, which is the average amount
collected in this city.

The city produces per annum about 800,000 loads of ashes,
225,000 loads of street sweepings, and 20,000 loads of gar-
bage; bul the ashes are so contaminated with garbage that
they are unfit for any economic purposes. Were the gar-
bage kept free from the ashes the amount of the former would
be increased by about 25,000 londs. But this separation of
the two is thought by the Board of Health to be practically
impossible, and certainly no legislation to this effect can be
enforced without great difficulty and constant and expensive
legal proceedings.

It is clear, then, that for the first year or two. or until the
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citizens have learned to keep separate receptacles for the
ashes and garbage, the 800,000 loads of ashes must be
screened to reduce the garbage in it to about 2 per cent, or
the amount that can be rendered harmless by the alkalies in
the ashes; and -the separated garbage cremated, or that
the whole amount of ashes and garbage must be subjected to
the action of fire,

The street sweepings can be used without any intermediate
treatment for filling low lands, and the treated ashes are us
valuable for such purpose as the best gravel,

In the suburbs of small towns isolated places ean be found
for the erection of cremation furnaces of any design, and
they can be operated there without causing complaint; but
such locations are availuble about large cities only at such
distances that the hauling of the refuse to them would be
practically impossible,

In such isolated places even cupola or blast furnaces for
cremating may be unobjectionably operated, although they
cannot consume their offensive steam and guses; for as the
charge in such furnaces always burns from the bottom, the
steam and gases from the superincumbent burning and dry-
ing mass escape into the air undecomposed, and with con-
centrated offense, Hence such furnaces would not serve in
the neighborhood of crowded eities,

It is indispensable, then, if the cremation process be
adopted, that an inexpensive furnace of almost unlimited
capacity must be devised, capable of working continuously
and with great rapidity, and of consuming or decomposing
the steam and gases that are generated in the process.

A furnace apparently fulfilling these conditions is shown
in the accompanyingillustration. It consists of a brick lined

| eylinder, 60 feet long or thereabouts, and 6 feet in dinmeter,
| set at an inclination of about halfl an inch to the foot, on
anti-friction rolls, and revolved by worm and wheel. At the
feed end of the cylinder is a small fireplace that is used only |
for the ignition of the pulverized fuel, which is the principal |
agent in this work, and for which the inventor of this fur- |
nace holds the only United States patents. At the delivery |
end of the cylinder is shown a receiving chamber or pit

(the parts being broken away for this purpose), into which
the dried material falls, and whence it is continuously
removed by a bucket elevator.

Just beyond this pit, in the base of the smokestack, is the
gas mingling and combustion chamber, in which the escap-
ing stenm and gases are decompoged and thercby rendered
inoffensive.

The operation of the furnace is as follows: The fire is
urged in the first fireplace until the latter is hot encugh to
instuntly ignite the pulverized coal which is injected through
it by the pnlverizer or fan, n8 shown in the engraving. The
jet of burning pulverized coal entering the eylinder quickly
heats it throughout to a white heat. At the same time the
fire on the grate in the gas combustion chamber has brought
the walls and perforated dome thereof to a white heat,

The cylinder is then put in motion at the rate of from two
to ten revolutions a minute, and the garbage and ashes, sepa-
rately or together, are dumped into it from the carts.

The material, as it passes through the eylinder, is exposed
to the dircct contact of the intense flame and to the direct
radiation from the hot brick lining of the cylinder for as
long a period as may be desired, this depending upon the
speed of the eylinder.

Al a speed of about five revolutions a minute the furnace
will dry the garbage to the best condition for a fertilizer,
while at a speed of two revolutions a minute for the furnace
the garbage will be reduced to ashes. The speed is regulated
at will by the use of cone pulleys on the countersbafts,

The enormous volume of steam and guses generated in the
process move forward into the gas combustion chamber, and
are there decomposed and burned, the perforated dome re-
taining them sufliciently long for this purpose.

There escapes then through the dome an intense white
flame of sufficient volume to generate steam for all the pur
poses of the work; not the slightest offensive odor escaping

A drip pipe discharges a constant spray of water on the
cylinder to prevent the expansion thereof, so-that the brick
lining shall not become loose

The illustration shows the smokestack constructed of
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hmm : obt::nmw 6 feet In dinmoter, will re-
“duce to adhes noh day the duily production of garbage in
‘New York, or over 250 loads per diem, and the cost of it,
complete with ull its nuxiliary parts and the engline to run it,

will not exceed $12,000,

!
Two smaller furoaces on barges—one for the North and |
one for the East River—would dispose of all the eity gar- | e e et

bage, even if the gnrbage and ashes were separated, at a cost
of plant not exceeding §25,000; and a still smaller one,
ercoted on a barge, could be used for crematiog dead nni-
mals, condemned moat, mattresses and clothing from emi-
grant ships and hospitals, ete., and conld 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 could be operated, are covered by many
patents that are controlled by the inventor.

For further particulars address Jacob J. Storer, Post Office
box 778, New York.
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Magnotle Separation of kron Sand,

Oneof the American contributions for the Eleotrieal 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 loeali-
ties on sen coasts,  According to Mr. Batchelor's statement
to the Evening Post the Long Island sand contains 26 per cent
of the finest iron known. Innumerable attempis bave been
made to separate the sand, and magnetic plates have been
used before, but with no suceess on account of the presence
of what is known as titanite iron, a substance which spoils
iron. 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
feet in a thin stream from a slit in n V-shaped box holding
abont 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 rot 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 sund for bis bopper.
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,
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The British Patent Laws,

In the House of Commons, June 15, the Right Hon.
Joseph Cbhamberlain, 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 sensgof 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 patentsystem in fostering inventions.

—— 0

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

1850 ~Population of United States.......... easeiraeeees 23,191,676
Criminals and paopers annually... ,....... O TY £2,051,806
1800~Population of United States ..., ..., cessisnnsasss 81,448,821
Criminals and paupers annually. .. ... sesaiunesss 4,445,148
1570—Population of United States. . ., ....... YO 88,0658 874
Criminals and paupers annually ....... ......... $10,0%0,429

It is ealculated that the census for 1880, when completed,
will show an oullay of over $20,000,000 per annum for the
cost of maintaining criminals and infirm people. This does
not include the enormouns ountlay oceasioned by the arrest
and trinl of criminals, but simply to their mointenance in
prison.

a4

Proresson Cuanves E, Moxnog, of Annapolis, states
that the ordinary froit acids, such as those contained in
apples, tomatoes, rhubarb, lemons, ete,, all acted upon tin.
Some cider which he examined, and v.hlr'h had been stored
in & tin fountain, contained one hundred and seventeen mil-
ligrammes of metallic tin to the iter in =olution One case
was given where persons eating fruit preserved in tin ecaps
were made violently sick, and tin only was found in the
fruit. Corrosion of tin pipe by water was referred to, and
it was suggested that the corrosion was due to the vegetable
acids in the waler, -
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)Oﬂ-!l EXPLOSION NOTES
The engravings of the boiler explosion at Messru. Gaffney
& Co."s works, Philadelphin, not belog ready, we are obliged 14
postpone them, together with our report, until our next issye,

Weo made a brief allusion last week to the peculiar find.
ing of the coroner's jury in the above cnse,

The explosion,
the boiier was

side, each 80 fect long and 86 inches diameoter, with flat enst
iron beads of the usual construction,

The jury found that the explosion was due to the improper
use of cast iron in the flnt head of the boiler; they also con.
sidered that the Hartford Boiler Inspection and Insurance
Compuny was especially censurable for the incompetence
and negligenee of its agents who inspected and certified to
the safety of the boiler; and they urgently recommended
| thit the proper authorities take men ures to prevent the re.
| eurrence of so terrible a disaster,

On the listof the jurors we find the names of J. B. Fontaine,
of Fontaine, Abbott & Co., maohinists; N. W. Williams,
President of the Keystone Cooneil, engineer; Samuel R,
Marshall, formerly of the Wilkesbarre, Pa., Machine Works;
J. Bhield 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,
nnunglv indicate that the jury rendered an erroneous ver-
(diet, and did not avail themselves 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 relinble information thus disclosed wonld 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 leading to the
other boilers and to the dye works. Tt is, we believe, undis-
puted that most of the stop valves examined after the explo-

- 3 | 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 of had
really been remiss in their duty, and whether the jury’snotion
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 & conclusion.

Flat cast iron boiler heads are used on hundreds of boilers
in 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 proclaimiog that all
flat heads are unsafe. They should first have tested and
demonstrated the truth of the matter.

As for the Hartford Company it has rendered invaluable
gervice to steam users in the past; its ageuts and inspectors

iz 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
jurors might have made, their censure is of little account.
On the 10th of June another disastrous boiler explosion
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 are 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 \sy
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 dmut(sg
of temperature, due to the opening aud closing of u;,w‘g.
dling furnace doors. We are preparing engravings and a
full report on this occurrence, which we shull shortly
According to the theory of the Pliladelphin jury tlmﬁat m
iron head ought to have blown out—but it did ng
On the 12th of June the boiler of the lurga mw
wrecking steamer, B. & J. Baker, of Norfolk, Va., oded
when the vessel was near Cape Henly, Three perso
‘killed and several badly injured. The w&n.& ~q]|n.
drical form, with return tubes, containing two tubular
naces, the tubes of steel 28 mmmmm Tliu ]nn?
was 16 fect long, 7 feet dismeter.  The explosior
to bo due to corrasion of one of mmmmm
lapsed.  We are preparing o report with engravings which
will soon be published.




ity of niter—one quarter pound to the half
Tnto this the eggs, which must be perfectly

lhlllﬂm ‘with a dish, when they settle to

down. The eggs displace the liquid, so
enthel fullof eggs it is also full of the pickle.
3 pickled, if kept in a cool place, will ordinarily
: veral months. Loug storage in this liquid,

) make the shells brittle and impart a limy

ts. This may be in n great mensure avoided

e egg all over with lard before putting in
rs thus prepared are said to keep perfectly

, s or more when stored in a cool cellar.

A much better method of storing eggs is the following:
- Having selected perfectly fresh eggs, put them, a dozen or
- more at a time, into a small willow basket, and immerse this
- for five seconds in boiling water containing about five pounds
“of common brown sugar per gallon of water. Place the
~ eggs immediately after on trays to dry. The scalding water
~ causes the formation of a thin skin of hard albumen next

“the inner surface of the shell, the sugar effectually closing
all the pores of the latter.
“The cool eggs are then packed, small end down, in an inti-
- mute mixture of one measure of good charcoal, finely pow-
dered, and two measures of dry bran, Eggs thus stored
have been found perfectly fresh and unaltered after six
~months,

A French authority gives the following: Melt four ounces
of clear beeswax in a porcelain dish over a geotle fire and
stirin cight ounces of olive oil. Let the resulling solution of
‘wax in oil cool somewhat, then dip the fresh ¢ggs one by one
into it so as to coat every part of theshell. A momentary dip
is sufficient, all excess of the mixture being wiped off witha
cotton cloth. The oil is absorbed in the shell, the wax her-
metically closing all the pores. It is claimed that eggs thus
treated and packed away in powdered charcoal in a cool
place have been found after two years as fresh and palatable

i

us when newly laid.

Scientific American,

high modulus of elasticity does not alwuys sccompany high
trangverso strength.

In spruce beams the upper fibers begin
1o rupture by eompression under about fourfifths of the
breaking weight, and the neutral axis, at the time of rup-

ture, is very near the center of the beam, as shown by the

fracture. Beams which are subjected to severe struins fora

long time, bend more before breaking than those which are

broken in a comparatively short time. The modulus of

elasticity of small spruce beams, of o quality such s is used

in the best buildings, may be taken at from 1,600,000 to
1,700,00 pounds, and the modulus of ru pture at 11,000
pounds, Ty

LOAN EXHIBITION OF THE OHIO MECHANICS
INSTITUTE,
In view of the large assemblage of scientific men to be

expected in Oineinnati during the convention of the Ameri-
can Associntion, beginning August 17, the department of
sclence and arts of the Ohio Mechanies' Institute are organ-

izing a preliminary loan exhibition of scientific apparatus,

chemicals, microscopes, mincrals and materials illustrating
natural history and archwology. This exhibition will be
open during the week of the association, in the Exposition
Building, and it is expected that the exhibits will remain to

compete for premiums and awards in theregular Exposition
in September.

‘We are informed that from the number of applications
for space already received the loan exhibition promises to
be the largest.of its kind ever held in this country. The
display cannot fail to be interesting and instructive to the
members of the association and the large number of stu-
dents, teachers, engineers, and others likely to attend the
meetings; and the opportunity for manufacturers and dealers
to place their goods before those most likely to buy seems
to be exceptionally promising.

The committee in charge consists of Prof. F. W. Clarke,
of the University of Cincionati; Prof. Wm. L. Dudley,
Miami Medical College; E. A. Kebler, Esq.; J. B. Stun-
wood, C.E.; and Prof. Ormond Stone, of the Cincinnati
Observatary. I

THE JEANNETTE RELIEF EXPEDITION.
The Jeannette Relief Expedition, in the Rodgers (late
Mary and Helen), sailed from San Francisco, June 16,
The Jeannette (formerly the Pandora) left San Francisco
for Arctic exploration, by way of Behring Straits, July 8,

e

Paraffine, which melts to a thin liquid at a temperature ; 1879, under the command of Lieut. Geo. W.De Long, U.8. N,

below the boiling of water, aud bas the advantage of being

odorless, tasteless, harmless, and cheap, can be advantage-
ously substituted for the wax and oil, and used in & similar
maoner.

Thus coated and put into the lime pickle the eggs may be
safely stored for many months; in charcoal, under favorable
cireumstances, for 8 year or more.

Dry salt is frequently recommended as a good preservative
packing for stored eggs, but practical experience has shown
that salt alone is but little better than dry bran, especially if
stored in & damp place or exposed to humid air.

with a crew of thirty-one men. The Jeannette was last
seen on the morning of September 3, 1879, in the neighbor-
hood of Herald Island, sailing north.

The relief steamer Rodgers is commanded by Lieut. Robert
M. Berry, U, 8. N., and the other officers are Master H. S.
Waring, Executive Officer and Navigator; Master Charles
F. Putnam; Ensigns H. J. Hunt and G. M. Storey; Assistant
Engineer A. V. Zape; Pay Clerk W. H. Gilder (late with
the Schwatka Expedition); Passed Assistant Surgeon M. D.
Jones, and Assistant Surgeon J. D. Costillo. The crew con-
sists of a carpenter, a steward, two cooks, a blacksmith,

A mixture of eight measures of bran with one of powdered 0 firemen, three machinists, and fifteen seamen.

quicklime makes an excellent packing for eggs in transport-

ation,
Water glass—silicate of soda—has recently been used in

Germany for rendering the shells of eggs non-porous. A

small quantity of the clear sirupy solution is smeared over
the entire surface of the shell. On drying a thin, hard,

glassy film remuins, which serves as an admirable protection ' sary, to supply the Jeannette, or the missing whalers Mount |

{a depth of 161¢ feet, and registers 42014 tons.

The Rodgers is 155 feet in length and 30 feet beam, with
She is bark-
rigged, with double topsails and auxiliary steam power, the
engine developing about 156 horse power. She carries three
years' full navy rations for ber crew, besides a large quan-
tity of pemmican and other stores, so as to be able, if neces.

and substitute for wax, oil, gums, etc. Eggs thus coated | willaston and Vigilant, which, with their crews of some

and stored in charcoal powder or a mixture of charcoal and
bran would keep a very long time.

In storing eggs in charcoal the latter should be fresh and
perfectly dry. If the eggs are not stored when perfectly
fresh they will not keep under any circumstances. A broken
egg stored with sound ones will sometimes endanger the
whole lot. Iu packing, the small end of the egg should be
pluced downward; if in charcoal or other powder they must
be packed so that the shell of one egg does not touch that of
unother, the interspaces being filled with the powder,

Under all circumstances stored eggs should be kept in as
cool & place as possible,  Frequent change of temperature
must also be avoided,

—_ .o -— =
The Strength of Small Spruco Beams,

Mr. F. E. Kidder has recently performed n series of expo-
riments at the Massachusetts Institute of Technology, hav-
ing for their object the determination of the moduli of elus.
ticity and of rupture in smull beams of white spruce (Abies
alba), and such other information as might be derived from
the data obtained. The results of these researches are em
Arts and Sciences und printed in the current number of the
Journal of the Frauklin Inatitute. The conclusions drawn
from the results of the experiments are s follows: The
modulus of elasticity depends not only upon the elasticity
of the material, but algo upon the length of time that the
lond is applicd.  When subjected toloads not exceeding one-
#ixth of the bresking weight, spruce beams do not take a per-

manent set: but even under very small loads, If applied for
any leogth of time, there will be a temporary sct. Knots
and guarls in heams loaded at the center, when not within
oneeighth of the span of the center of the beam, do not
materinlly affect the elasticity nnder small loads, Deflec-
thon s very nearly ',r,,‘,‘”»,]“,“"l to the load, far buynn(l the
customary lmits of the sirain, and the modulus is conse-

auently very nearly constunt for all moderate deflections. A

bodied in a paper read before the American Academy nf[pu('khl){, and shippiog it

sixty men in all, have not been heard of since, on the 10th
of October, 1879, they were caught in the ice about cighty
miles N. E. by E. of the spot where the Jeannette was last
seen,

—— O
Chemlienl Examination of Drinking Water,

Dr. J. W. Mallet, University of Virginia, has undertaken
for the Nutional Board of Health, a special study of the
methods of examining drinking water for organie impuri-
ties; and the board urgently request that physicians and
sanitarians shall promptly report to Dr. Mallet any well
marked cases of diseaso which may seem on wmedieal
grounds to be fairly attributable to organic impurities in
the drinking water used by the patient. It is further de-
sired that samples of each such water shall be forwarded to
Dr. Mallet for examination, but not until after the rensons
for suspecting the water have been submitted to Dr. Mallet,
and notice has been recelved from him that the aualysts are
ready to procecd with ity examination, Such notice of
readiness will be accompunicd by clear Tnstractions ns to the
quantity of water required, and the mode of collecting,
The cost of packages and trans-
| portation will be borne by the Board of Health, Dr. Mal-
[lot’s post office is University of Virginia P. O., Albemarle
County, Va,

It is to be hoped that physicluns will not neglect to ald
this Important inquiry, especially ns it furnishes so fayvors
able an opportunity to have tested gratis any water the
wholesomeness of which thoy may ha e cause to doubt.

e O — ——
Wator In an Amethyst,

An Atlanta paper reports the recent fuding, in Rabun
County, Ga., of an amethyst hearing a crop of waler or
| similar liguid in o cavity near the conter of the stone, It iy
not an uneommon occurrence to find such wator-tilled eavi-
ties In crystuls of quartz and other mincrals, but this cavity

fn amethyst is said to be unigue, *

3

Exhibition of Milling Machinery.

The Britlsh Mercantile Gazette hns the following respectiog
the threatened invasion of the domain of the Evglish miller
by their enterprising cousius of the far West:

It bus been stated that there are 10,000 millers in the Drited
Kingdom, nnd that a very large proportion of that numbv
had not, previous to the late exhibition, even 50 much au
seen the devices by the aid of which our American cousins
have nsserted they will, before long, sccure for themselves
the exclusive manufacture of the enormously increasing
growth of American wheat that now flows into this country.
To enable the British and Irish millers to take stock of their
position, and decide whether they will give up the fight, as
many of our British farmers ure doing, or embark more
capital, energy, and skill in their business, the Council of the
National Association of British and Irish Millers resolved to
hold an international exhibition of milling apparatus, and
althongh only a comparatively short time elapsed between
the mooting of the suggestion and the actnal accomplishment
of the intention, the display of milling machinery was em-
phatically the largest and finest ever made.

It is the surprising growth of the milling industry in the
United States which fills our home trade with the most seri-
ous misgivings; for, whereas the quantity of flour coming
from the States was only 1,772,000 cwt, in 1877, it was 3,685, -
000 cwt. in 1878, rose to 6,863,000 cwt. in 1879, and nearly
reached 7,000,000 ewt. last year,

There is also every apparent indication of the permanency
of the rapid increase. One authority has it that in the State
of Minnesola alone the mills turned out 6,000,000 barrels of
flour in the year 1879, and that the mills in Illinois, Wiscon-
sin, Iown, and other States produced no less than 15,000,000
barrels in the same year. The city of Minneapolis has
tweaty-two mills with a capacity of 15,000 barrels daily. At
St. Louis nearly 2,000,000 barrels of flour were manufactured
last year; and in both of these two great centers of milling
industry a number of new mills are in course of erection.
The substitution of flour for whole grain in exporting lessens
the weight for land transport and shipment by about 30 per
cent, as the proportion of fine baking flour yielded by the
wheat is some 70 per cent; the remaining pertion of inferior
flour, offal, and bran being used as a valuable interchange
with maize for fattening American cattle.. Even the pack-
ing in bags in place of barrels has had its effect. It has con-
tributed toward the economizing of room in the holds of ves-
sels, and the matter of cost reduced to a minimum by the
smaller outluy necessary for the bugs, and the realizing of
their values when discharged in this country. Indubitably,
therefore, the situation is, * not to put too fine a point upon
it,” serious, and millers are apprehensive that their antici-
pations—that at a not very remote period the vast imports
from the other side of the Atlantic may, for the greater part,
if not indeed wholly, take the form of flour instead of grain
—may assume an unpleasantly material aspect. Without
wishing to be **alarmist "-like, or to prognosticate that our
national milling industry will become obsolete, it serves no
good purpose to minee matters, nnd the British miller had
better look to his guns if he wishes to hiold his own in the
whirlwind of competition. If anything is calenlated to stimu-
late the energies of English millers and mill wrights, certainly
the great exbibition at Agriculturs! Hall ought to have done
much to obtaia the desired effect.

Comparailve Value of Steam Engines.:

Hallauer's recent experiments bave led him to the conclu-
sion that the difference between cngines of one and two
cylinders, in point of economy, is very slight.  In ranging
from 80 to 8,000 horse power, with revolutions varying from
25 to 90 per minute, the expenditure of steam for a given
amount of work remains the same for the same tn'-e of
motor; the consumptions for two cylinder motors m'inlomi-
cal for Woolf and compound, whatever may be the volumes
of the cylinders, provided the motors are regulated so as to
give the maximum efficiency; the expenditures of steam in
motors of one, two, aud three eylinders, snitably regulated
und (‘unslr.ucml. are so nearly alike that the cllu.irc mny be
governed in each instance merely by the fitness of the ;y'po
of the engine for the particular purpose desired. —Bull, de la
Soc. Ind. de Mulhouse,
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A XEW ballot box has jost beon submitted to the Fronch
government. Tt has two locks, each opening with & diffor-
ent key,and an apparatus which clips a stub or corner from
the ticket deposited by the elector, nud drops the stub into
one part of tho box, the ticket going into the other division
Simultaneously the machine reglsters on a tablot before thc;
voter the number of tickets clipped.  The ballots must agreo
in number with the stubs, and both with the * tell-tale,” and
the voter secs for himself that his ballot has been cast and
tuken account of,

I
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Toe Arehie dor Pharmacio gives the fol

for making paper for wrapping up nil\'ur.'owslluxg 1::::‘ “l:
caustio soda are dissolved In water until the hydmmel:r
murks 20° Baame.  To the solution add four parts of oxid

of zine, and boll until it is dissolved, Add sulficient <
to bring the solution down to 10" Banme Paper or ;lu'ﬂ
soaked in the solution and dried will el!.ecmnﬂ i
the most highly polished silver nriloles from thoyu:'nul:;m

action of the sulphureted hydro j '
‘such notable gquanitiee in "-f -mﬁwxugx ?ﬂdmm
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NEW STRAINER FOR THE OUTLET OF TUBS AND BASINS,

The eugraving shows an improved strainer for the outlet
of tubs and basing, recently patented by Mr. William Slow,
68 West Houston street, New York city. It can be readily
removed from the washer of the outlet of a tsnk, tub, or
basin, for the purpose of clearing it in case it becomes
cloyged.

The washer is recessed and internally threaded to reccive
the strainer, which isserewed in, A smull wrench or key
accompanies the straiver, and is used in removing it from
{he washer whenever it requires cleaning orwhen it becomes
necessary to remove any obstruction from the pipe. The
strainer may consist of an apertured plate, or it may be made
of wire cloth secured to a suitable rim.

SLOW’S STRAINER FOR THE OUTLET OF TUBS AND
BASINS.

Fig. 1 isa plan view of the strainer, and Fig, 2 is a verti-

The experiments have been continued for five years with

uniform suceess.—Los Mondes,
e

ENGINEERING INVENTIONS,

An improved railrond sigunaling upparatus, patented by
Mr. Robert B. Sanderson, of Bridgewater, Pa,, consists of
n box having signal colors painted in sections upon its side,
u pivoted skeleton platé, a pulley and cord, and a cord and
weight, or equivalent spring, whereby the sigoals can be
displayed by adjusting the skeleton plate.

Mr. George H. Knapp, of Brockton, Mass,, has patented
a novel arrungement of levers, in combination with the
main and switch rail rods and movable rails of a railroad,
wherehy the switeh is operated by the contact  of strikers
attached to the engine and controlled by the engineer.

With the ordinaey bilge pumps it is impossible, when the
vessel rolls heavily and quickly, to maintain a continuous
| discharge of the bilge water, for as the vessel rolls to
starboard the suction pipe on the port side becomes bare
and the water which is in it below the lower valve flows

back into the bilge while only the pump on the starboard
wing draws water until the vessel rolls back to port,
when for some time ueither pump works until the water
can collect on the port side, when the port pump will
| operate.  Covsiderable time thus elapses on each roll of
the vessel before a pump has filled its suction pipe up to
the lower valve, and by the time the pump begins to dis-
| eharge the vessel will roll in the opposite direction. Thus
L the pumps work poorly and the water accumulates, and the
| result is that at every lurch the water rushesup in the wings
| of the vessel and injures the cargo; and on a steam vessel
! the water surges up on the stoke-hole plates and carries off
ashes and coal into the bilge, causing the pumps to choke. |
Mr. Joseph J. De Kinder, of Philadelphia, Pa., has patented |
apparatus to overcome these difficulties; the invention
consists in a device preventing the back tlow of the bilge |
water from the suction pipes during the rolling of the vessel
by alternately closing the valves of the suction pipes by
means of a self-acting pendulous weight, the operation of
the parts being such that as the vessel rolls, 50 as to leave
the bottom of either of the bilge pump suction pipes dry or'
out of water, the valve of the pipe will be closed and the
back flow of the bilge water in the pipe will be pre-

cal section showing the manner in which it is applied to the | yepted.

tub or basin.

The World®’s Prozress in Ten Years,

An English statistician, Mr. Michael G. Mulhall, gives the
following figures as representing the world's increase in the
elements of progress in the decade between 1870 and 1880:
Percentage of increase in population, §°76; in agriculture,
8-53; manufactures, 18°60; commerce, 38:20; mining, 47-36;

An improved excavator has been patented by Mr, Wil-
liam H. Knight, of Quchec, Provioce of Quebee, Canada.
The ohject of this invention is to furnish machines de-
signed especiully for excavating snow and earth upon lines
of railway in course of construction or completed,but which
may be used with advantage in excavating for other pur-
poses. ‘

Mr. W. Clay Lutz, of Bedford, Pa., has patented an im-

‘AN IMPROVEMENT IN HORSE COLLARS,

We give an engraving of a usefui improvement in horse
collars, patented by Mr. Andrew D. Martin, of Abbevillg,
La. This collur is made by winding Spanish moss on o flex-
ible base, such as a rope. It has the proportions and gene-
ral form of a leather collar, but is superior in many respects,
It is always soft and pliable, and will never injure or gall
the flesh, while in many cases it has been koown to heal »
sore or gall produced by a bad collar. It admits air to the
skin, aud is in all respects comfortable and casy.

The inventor informs us that restive horses bave been
easily broken by the use of this collar, und that it is well
end favorably known in all parts of Louisiana and in some
of the other States

MARTIN'S IMPROVED HORSE COLLAR.

The moss is wound upon the flexible base by means of
machinery especially adapted to the purpose, which the in-
ventor can supply to any one engaging in the manufacture
of the collar.

Further information may be obtained from the inventor as
above.

A Remarkable Drying Agent,
Anhydrous phosphoricacid is believed to be the most pow-
erful desiccating agent known. When air from which
moisture has been removed as far as possible by the ordinary

carrying trade, 5332; earniogs of nations, 19'84; public proved hollos iron railroad tie, composed of an upper and | means, and is then carefully dried by sulphuric acid at tem-
wealth, 1037; taxes, 22:34; public debt, 4339. The tan' jower section bolted together, the upper section being pro-  Peratures not exceeding 25° C., it is still found that the two-

gible increase in public wealth since 1870 would suflice to
pay off 88 per cent of all exasting national debts.

NOVEL CHART RACK.
The engraving represents a novel chart rack for holding

vided with a vertical web for receiving the rail,

millionth part of the weight of the air in the form of moist-

Mr. John F. Anderson, of jersey City, N. J., has pulented‘ ure will be removed by the anbydrous phosphoric acid.

an improvement in the construction of tunnels, the object of
which is to facilitate the construction of tunnels where the
earth is zomposed of soft materials such as sand and silt,

Central Sugar Mills in Louis'ana,
An important innovation has been made in the working

charts and maps, such as are used in school rooms for and at the same time insuring greater safety for the men |of sugar plantations in Louisiana hy the success of an in-
engaged in consiructing such tunnels. The invention con- [dependent sugar mill in St. Mary’s Purish. Hitherto the
It permits of showing either side of the chart ormap. A re- sists in constructing and carrying forward in the earth, in | custom has been to work up the cane of each piantation in
versible chart frame is supported by two jointed arms at the advance of the main tunnel, a central tube or small tunnel | a plantation mill; and as the small farmer could not own or

instruction, and for protecting the charts when not in use,

topand bottominafixed frame
attacbed to the wall. One half
of the reversible frame is
covered to form a chamber
into which the charts may be
moved to shield them from
dust and danger of mutilation
when notin use. The charts
slide upon rods, and may be
viewed from either side by
simply turaing the reversible
frame. Theouter frame may
be made portable and may be
supported by an easel or mov-
able frame. Tt is not limited
asto size, and intended princi-
pally for use in schools, but it
may be used to advantage in
places of business for display-
ing samples, plucards, ete,

This useful invention was
lately patented by Mr. Wil-
liam C. Cadwell, of Logan,
TIowa.

-

Artificial Soil,

M. Dudouy, of Saint Ouen
has been very successful in
chemieal horticulture, In his
garden Le has cultivated legumes, flowers, and trees in
parallel rows in three manners 1. with ordinary ma-
nure; 2, with chemical manures in garden soil; 8, \.th a
special compound, which he calls floral, in pure sand.

The results of the third experiments have been very strik-
ing, yielding the earliest, the large
vegetables, as well as the most thri

and the most delicate
3 d brilliant flowers.
The floral contains nilrogen, phosphoric acid, porash, mag-
nesia, and sulphbur, ina form so concentrated us to require
dilution with twenty thousaud times their volume of water,

CADWELL'S CHART RACK.

haviog a metallic shell, which the inventor terms a ** pilot
tunnel,” by which the nature of the soil in advance of the '
main tunuel can be uscertained, wod the carth at the head-
ing may in part be supported during the excavation of the |
main tunoel.  Avother feature of the invéntion consists in |
extending the rear portion of the shell of the central or pilo'.i
tunnel back from the heading into the completed part of
the main tunnel, and in using this shell as a temporary sup-
port for the walls aud shell of the main tunnel during their |

erection,

operate a mill the cultivation
of sugar cane has of neces-
sity been monopolized by
wealthy planters. The effect
of the independent sugar
wills in providing a general
warket for cane cannot but
be much the same as that pro-
duced in dairy regions by
the establishment of central
cheese and butter factories,
or that in wheat-growing re-
gions in separating the work
of the farmer from that of
the miller. The superior
economy of grinding the cane
and converting the juice into
sugar in a few large and well
uppointed factories, instead
of a multitude of smull and
rude establishments, is ob-
vious. But a still greater
advantage is promised from
the citeumstance thal the new
plun ¢nables small farmers to
engage in cane growing, thus
removing the necessity for
large plantations and making
possible n vast extension of
the aren devoted to sugar.
At the mill referred to the cane is purchased by the ton, in
any quantity offered; and similar fuclories are being pro-

| jected in other parts of the State.

Arum water is recommended for preventing bugs and

worms from infesting flouring mills. Take two pounds of
alum and place it in three quarts of warm water (or in that

proportion), and let it stand on the stove until the alum dis-

appears.  Apply while hot with a brush to the erevices of the
| bolting machine and other places that conceal the ivsects,
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- increase of business. This increase in efficiency
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IMPROVEMENT IN STEAM BOILER FURNACES,

The engravings show what the inventor calls a rational
construction for generating steam.  And the reason why it
is called a ratioval construction is because it utilizes heat
that is wasted and lost in all other forms of steam boilers
set in brick.

On the side walls of an ordinary boiler set in brick, and
on the side of the grate bars, there are some sixly square
feetl of surface, that absorb fifty per cent of the heat of the
fuel.

T the users of steam boilers, us usually set, realized the

full value of their fuel, they would, in most cases, be able
to evaporate at least fourteen pounds of water to each pound
of coal consumed; whereas, with imperfect con-
struction and setting, it is a rare thing to find them
that evaporate (allowing for dry steam) over seven
poutids of water for each pound of fuel. To over-
come this deficiency in the imperfect setting of
steam boilers, Mr. Charles D. Smithb—who is cou-
nected with the house of Edward Barr, 78 Jobn
street, New York city—has invented and construct.
ed a furnace that has been applied to a large num-
ber of boilers, both new and old, and, as we have
been informed by parties using it, with great suc-
cess. At the brewery of Anton Hupfels, 38th street
and Third avenue, they formerly used two hori-
zoutal tubular boilers, 54 inches diameter by 16 feet
long.  To one of these boilers, one of these furnaces
was attached three and a half years ago, since which
time this boiler and furnace have done the work that
formerly required both boilers, notwithstanding an

was secured without expense to boiler or furnace,
and effected a saving of fuel.

‘We are informed that three years ago two boil-
ers, with furnaces attached, were placed at Lord &
Taylor’s, cornerof 20th street and Broadway. The
chief engineer, Mr. Scott, who has been in charge
there for eleven years, tells all who inquire that he
effects a saving of 28 per cent in fuel alone.

The improvement has also been applied in the
brewery of Donald Smith, on 18th street and Eighth
avenue, with the same results,

We are informed that the improvement has been
adopted by the following large corporations :
Cambria Iron and Steel Works, Johnstown, Pa.;
Merchant’s Mills, of Fall River, Mass.; Manhat.
tan Silver Mining Compuny, of Austin, Nev.;
George Ehret, brewer, New York, who, after using
it for three years, applied it to all his boilers. Many =
others have adopted it.

The columns on the sides take the place of the END VIEW OF

wall of fire brick each side of the grate bars. They
are made of five-inch pipe, and will stand a cold water |
pressurz of 2,000 pounds to the square inch. The round
bridge wall is made of steel plate. It is 14 inches in diame-
ter, and takes the place of the brick bridge wall. The
pipes from the bridge back are 217 inches in diameter, and
in an ordinary boiler add about 200 feet to the fire surface.
The fire surface required is but 4 square feet to a horse-
power; in beating surface, a8 gencrally estimated, 12 to 15|
square feetare required, |

The larger engraviog is a side clevation of the boiler with
parts of the arch, boiler, and tubes broken away to uhowf
interior construction. The smaller engraving shows the
boiler and arch with the front removed.

The judges’ report of the test of steam boilers at the Cen-
tennin) Exhibition, in Philadelphia 1876, shows that the
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application of these water walls to a horizontal tubular boiler
gave a higher evaporation by over 12 per cent, with an
inereased capacity of 74 per eent over any other boiler com-
peting in the test, showing that the fuel genernlly wasted
amounts to 65 per cent of the amount used,

Further information as to construction, operation, cte.,
may be obtained by addressing Mr, Edward Barr, dealer in
iron pipe and steam supplies, and sole manufacturer of
Smith's furnace, 78 John strect, New York city.
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The Electrle Light for Deep Water Invoestigations.

Some interesting experiments bave been made ot Balti-
more to test the applicability of the electric light for deep

e Tl

water investigations, the aim being to illuminate brilliantly
the water and the bottom to depths of two hundred feet or
more. The tests were made with a Brush apparatus ope-
rated by an eight horse power engine, mounted upou u scow
and towed ubout the harbor by a tug boat. The results
obtained were not fully satisfactory, owing principally to
the roughness of the water, but the trial was a most interest-
ing one, and the power of the electrie light wus strikingly
manifested.

A movable parabolical reflector was used back of the
light, which was again and again thrown aguinst vessels from

BOILER WITH SMITH'S IMPROVED FURNACE.
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against the dark sky as if suspended in mid-air. One of the
curjous features of this purt of the dispiny was that to per-
sons in the city the shadows of steamers and other vc.\u-!x,
passing between the light and the City Hall dome, were dis-
tinetly portrayed against the white background.

The Telephone In Hungary.

Mr. D. H. Washburn, who has been engaged for some
months introducing the telephone into Buda-Pesth, Hungary,
reports very encournging success. He writes that the direct-
or of the compnny, Mr, Francis Puskiis, had obtained the
exclusive right to use the telephone in Hungary, and that
connections were being made between Buda-Pesth and the
adjucent towns, The charge for the service is 15
guilders—about §6—a month. The Edison trans
mitter is used with magnetic call. Supplies are got
mainly from New York.

Mr. Washburn finds the Hungarians very back-
ward in the adoption of modern improvements. A
good mechanic in Buda-Pest gets from 2610 $10 a
week, and does as much work as an American, with
improved tools, could do in an afternoon.  The cost
of living is reasonable, a good dinner with wine cost-
ing about 75 cents. The beef is poor, and the pork
dear, o guilder (41 cents)a pound. Vegetables are
zood and cheap,  Rents are not high.

Asan indieation of the inconveniences of a paternal
government Mr. Washburn mentions the fact that
before a man can subscribe to the telephone ex-
change his name and business have to be sent to four
different government offices for permission. The
telephone company has to report to the authorities
what everything costs and what every employe re-
ceives. ‘‘In fact,” adds Mr Washburn, *‘ every one
that lives here is but a slave of the government.”

et oo

NEW INVENTIONS.

An improved adjustable ruck, to be attached to
brass band instruments, for holding books or leaves
of music, has been patented by Mr. Charles Parent,
of Biddeford, Me.

A telegraph operator at o railroad station is re-
sponsible for the switches, and is required to tele-
graph the approach of trains. Besides this he bas
frequently to answer inquiries from other stations
as 1o whether certain trains are approaching, and
usually attends to the ordinary telegraph busivess.
To watch the track he must frequently leave his
table, especially if the track is curved, so that his
work is not only ioterrupted, but there is more or
Jess risk of its being improperly done. Mr. Sidney
L. Palmer, of Serena, Ill., has patented an arrange-
ment of reflecting mirrors, which convey to the
operator’s table a picture of the truck extending in both
directions from the station.

In training horses for trotting, toe weights are attached to
their shoes to cause the horses to throw out the fore feet and
miuke longer strides. but after a little service the weights n
common use become loose nnd are with difficulty tightened
on the shoe spur or clip. Toavoid this difficalty, Mr, Pater
Broadbooks, of Batavia, N. Y., has patented an adjustable
toe weight that can be securely held in place.

An improved earring fastener, patented by Mr, Geo. Kre-
mentz, of Newark, N. J., consists in a forked spring sliding

two to two and a half miles distant, bringing them out in clear, | in a circularly-bent tube, and having an ear wire projecting
3 : > : ; ;
full view, and enabling their names to be read with the ad | from one end of the bent tube attached to one shank, the

of a glass,

When the light was thrown upon the dome of | other shank being provided with & catel for locking the

: fonds
the City Hall, it leaped out of the darkness and stood up ' spriog and the ear wire,
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BT n rod was passod throngh the coll, and the rod put under
Joulo s shown thiut when & bar of fron ix magnetized | tension in a testing machine,

A galvanometer now placed

by means of a Lelix and electric current the bar is clongatod | in the clreult became vory sctive ns the strajn was put on,
apprecinbly. These elongations have boen measured by | The bar was an ordinary three eighths rod of commorcial

Prof. E. A. Dolbear.

bar fron. It was ot once found to be permanently stretch

While undertaking some experiments fn December, 1878, | ing, and the galvanometer needlo was all the while flying

it occurred 1o me that the inverse of this ought to be true,
namely, the foreed elongation of a bar of iron, surrounded
by & helix, would give eanse for an eloctrie currest through
the helix nnd connections, A series of experiments fol
lowed which completely verified the supposition, a recital
of which may be of interest.  The publieation of them was
deferred from time to time in the hope of more varied
experiments, and in the possible discovery of like experi
ments by others.

[about as the extension continued. When the bar was removed

It was found to be strongly magnotio, mueh more so than it

could have been when put fo. 1Tt was also heated. 1t there
fore seomed difioult to determine whether the observed cur
rents of eleetrie induction were due to strain, streteh, mag-
netism, motion, or heat, in part or together,

A piece of white chilled cast fron was then tested to

| 42,000 1b compression, and found to resist the full power of

the muehine without erushing or set.  The coll way then

By placingone branch of a sounding taning fork near | placed around the rod, and the test for stress eleetrie indue

the pole of an electro-mngnet, the
cofl of the latter having o Bell tele-
phone in cirenit, the tone of the
fork s found to be reproduced in
the telephone. But this is like
using & Bell telephone for a trans-
mitter, the branch of the fork in the
present caseserving for an armnture,
a¢ does the dinphragm in that instru
ment,  Again, when an fron bar is
fastened at its center and made to
vibrate longitudinally near an clec
tro-magnet. a telephone in eirenit
will speak, and for the same rea-
sons a8 before. Remove the core of
the magnet and the sound is still
heard at the telephone, and it is not
necessary that the bar be a magnet.
Bars of iron were selected that pos-
sessed & minimum amount of mag-
netism, in fact an almost inappre-
ciable magnetism, and still a loud
sound was emitted by the telephone.

The helix used had no iron about
it when the core was removed, and
the opening for the core was large
enough to encompass the bar with-
out touching it. The bars used were several times the
length of the helix.

Al first it was supposed that the motion of the iron longi-
tudinally was chiefly concerned in the production of sound.
On this supposition the sound would diminizh as the helix
was moved toward the middle of the bar where it was
firmly secured in a elamp for longitudinal vibration. But
instend of this, the intensity was increased; and to such an
extent that the auditor at the telephone in a distant room
could positively say whether the coil was at the end or at
the middle of the longitudinally vibrating bar. Thismade
it clear that the sounds observed were not to be explained
altogether on the ground of vibratory motion of the parti-
cles of the bar, because the motion of the bar at its middle

is nil when clamped at this point and vibrating longitudi-
nally at its fundamental:
while at the ends we have a
maximum degree of vibratory
motion. Buat at the middle
of a bar thus conditioned we
bave n node, and the strains
are here known to be those of
extension and compression
and at 2 maximum for the
bar, while at the ends the al-
ternating straios are nd,; that
is, where the motion is great-
est the strains are least, and
vice versa. 1L seems, there-
fore, certain that at the mid
dle the sound ischiefly due 10
the vibratory stresses, while at
the ends it is almost entirely
due 1o motion.

The engraving shows the
apparatus, Rods were used
which were from one-quarter
1o one-balf inch in diameter
and three feet Jong The
coil was about threc inches
long, and 8o connected with
the free circuit wires that it
could readily be moved along
the rod. As the clamp pre-
vented placing the coil exact-
ly at the middle of the bar,
the lstter, to test this point,
was taken out and suspended
by two filaments o light as
not tointerfere with the vibra-
tion, and the bar made 1o vi-
brate longitudinally by strik-

RECENT INVENTIONS,

An improved tip for lamp wick tubes has been patented
by Mr. Hamilton B. Follett, of Brooklyn, N. Y. 17 he object
of this invention is to produce a very brillinnt and regular
flame in a kerosene lamp or stove, and 1o prevent any ‘rre-
gular or undue carbonizing of the wick. It conuists in g
small plate of metal, which passes edgewi-e and longitudi-
nally over the middle of the upper edge of the wick tube, o
short distance above.

Mr. Alfred 1. E, Knight, of New York city, has patented
a convenient inkstand or cabinet constructed with means for
holding pen holders, sponges, rules, ete., and also n central
removable panel, ornamentation, or calendar, and formed
with surfaces ndapted for emblematieal or lettered udvertis-
ing

An fmproved apparatus for stowing cotton bales in ves-
sels has been patented by Mr. Joln
F. Taylor, of SBharon Springs, N. Y.
The object of this invention is to
facilitate the stowing of cotton hales
in vessels, and enable the stevedores
to stow a much greater quantity in
n vessel than is possible when the
stowing is done in theordinary man
ner,

Mr. George Hill, of White Hall,
IIL, has patented av improved stew
pan which can stand very intense

MANNER OF PRODUCING ELECTRIC INDUCTION BY VARYING STRESS,

tion applied. Under compressive strains the needle gave
unmistakable evidence of electric currents, though they
were much feebler than in the previous case of soft iron.

Experiments on steel bars, not magnetized, gave appre-
ciably the same effects as iron bars. Magnetized steel was
not tried, but it is presumed that at the end of the bar mag-
net vibrating longitudinally the sounds would be intensified,
while at the middle of the bar, normally maguetized, the
sounds probably would not materially differ from those
obtained from non-magnetic bars,

A few other metals were tried, copper and brass particu-
larly, but no sounds were heard from them. These experi-
ments, though far from being complete and exhaustive of the
subject, warrant us in the following conclusions, namely:

1st. That the fact of Joule, of the distortion of bars of

AGEE'S ROAD SCRAPER.

heat without breaking, has a sup-
port that admits of a circulation of
air under the vessel, and has ears
for fastening the bail, which are so
protected that they eannot be broken
off by slight jars or shocks; ss is
the case with the ears of the ordi-
nary earthenware pan.

Pocket scales designed especially
for physicians practicing in the
country and in small towns, where
it is necessary for them to carry and
weigh out their medicines, for fami-
Iy use in weighing medicine, and
for preseriptions and other delicate
weighing, have been patented by Mr. Isaac 8. Hopkins, of
Oxford, Ga. :

An improved device for testing milk by comparing its
eolor with a scale of shades of colors, has been patented by
Mr. Friedrich Heeren, of Hanover, Germany.

An improved last, for the manufacture of boots and
shoes, bas been patented by Messrs John Martin and Josiah
Merrill, of Great Falls, N. H. It can be changed to suit the
style at a small cost.

NEW ROAD SCRAPER

‘We give herewith an engraving of an improved road
seraper for moving dirt from one locality to another and for
leveling and grading. It is mounted on wheels and is pro-
vided with levers, by menus of which every movement of
the machine may be readily
controlled by the driver, who
sits on the seat at the rear of
the main frame.

For the sake of showing
the working parts of the ma-
chine one of the supporting
wheels is removed, and parts
of the framing are broken
away.

A forked frame, A, is
guided in roller bearings in
the main frame and in the
braces extending upward
from the frame, und has
pivoted Dbetween its lower
ends the scraper, B, which is
made either wholly or in
part of iron or steel. A
lever, C, is fulerumed on a
standard attached to the axle,
and is connceted with the
upper part of the forked
frame, A, by means of a con-
necting rod, so that the sup-
port may be moved up or
forced downward a8 occasion
may require. The lever, C,
js provided with & pawl which
drops into a toothed sector
attached to the lever support,
and holds the frame, A, at
uny desired height.

A toothed sector, e, is
gecured to the side of the
seraper, and is cogaged by an-
other toothed sector, b, pivot-

ing on the end with a mallet, Thecoll was placed directly | iron by magnetization with electric currents, is operative | ed to the frame, A, and extended upward and backward,
at the f""""" and also shifted to right and left, but the sound |in the inverse order, namely, distortion of bars by mechani: | forming the lever, D, and the latter carries a toothed seotor,
was still loudest at the middle, Sounds produced by the trans | enl force induces electrie corrents in surrounding coils,

verse vibrations, now necidentally oceurring and mixing with
those due to the longitudinal vibrations, were heard, but were
readily distinguished by the pitchof tone, These were sepa-
ruted from the above eonsideration of longitudinal vibrations

To further test the matter of electric induction by stress,

2d. Most other metals than iron or steel give but fecble
if nny observable results of stress eleetrie induetion,
8., W. Rosixsox,
Professor of Physics and Mechanical Engineeriog,
Ohio State University

a, which iy engaged by a pawl pivoted to the side of the
frame, A, and extended upward and rearward, terminuting
in the handle. This pawl locks the scraper securely at any
desired angle that is in position to scrape up the earth, or
with the edge elevated in position to retain the earth, It
will be scen that with mechanism thus arranged the driver
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can, without diffienlty, depress the scraper and hold it, or he
can raise it and hold it, or manipulate it in any dcsirc:i way
without a great deal of exertion.

Fig. 2 shows the details of the mechanism for operating
the seraper,  Fig. 3 shows the roller guide for the frame, A
and Fig. 4 shows a plow attachment that may be used h;
pluce of the seraper for loosening the soil preparatory to
removal by the scraper. One of the plows is sconred
directly to the pivoted bar, and the other is secured to a
short beam extending backward, These plows are raised,
lowered, and tipped in one direction or the other by the
levers used to operate the seraper,  If desired, o single .plnw
muy be attached to the center of the pivoted bar,

The merits of this device will be appreciated by any one
baving had much experiance with ordinary scrapers,

Further information may be obtained by addressing the
inventor, Mr. G. 8. Agee, Mint Hill, Osage county, Mo.

Elustlcity Viewed as Possibly a Mode of Motion,

At a recent meeting of the Royal Institution, Sir Wil-
lim Thomson, LL.D., F.R.S, ete., said, with reference
to the title of his discourse : ** The mere title of Dr.
Tyndall's beautiful book, *Heat a Mode of Motion,’ is
& lesson of truth which has manifested far and wide through
the world one of the greatest discoveries of modern phiio-
sophy. I have always admired it; I have long coveted it for
elasticity; and now, by Kind permission of
its inventor, I have borrowed it for this even-

| The engraving shows a fine specimen of Sevres porcelain |
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been discovered, or imagined as discoverable. Belief that

no other theory of matter is possible is the only ground for [ apparently attained in a few minutes,

anticipating that there s in store for the world another
beautiful book to bo called “ Elasticity a Mode of Mo
tion."

- S e ~
Drawings of Washington Monument Memorials,

A series of deawings of the various memorinl stones con
tributed to the Washington Monument at Washington, was |
made thirty-one years ago, during leisure intervals, by Roger
Williams Wilcox, then o young patent-model draughtsman.
He died the following year; but his sketches were carefully
treasured by his mother; and now in her old age they have
been purchased by the Monument Association.

The stones form the inner walls of the memorial chamber
in the base of the great monument. Many of the stones are
of costly character, with highly wrought emblems and in-
scriptions upon them, The drawings are of especial value,
because they represent the individual stones as they appeared
soon after arrival in Washiogton, and before they were set
up within the monument,

estre—
PORCELAIN URN.

Nothing is more beautiful than some of the richly orna-

mented pieces of pottery turned out of the factory at Sevres.

with some the maximum elasticity is
and with others not

with different metals;

till some days bave elapse d, iron and steel being in this last

respect very remarkable. .
5. The elasticity can also be increased by heavily loading

and unloading severnl times, the rate of inc rease diminishing

) with euch loading nnd unloading,

0. A departure from ** Hooke's luw " moye or less decided
ulways attends recent permanent extension, even when the
weights employed to test the ¢lasticity do not exces d one-
tenth of the brenking weight

7. This departure is diminished very noticeably in the
case of iron, nnd much less so in the case of other metals,
by allowing the wire to rest for some time either loaded or
unloaded; it is also diminished by repeated louding and
unlonding

The effect of permanent extension on the value of
“Young's modulus” was tried according to the direct
method for iron and copper. and indirectly for most of

the metals,
- .

Steam Whistles In a Fog-Curious Phenomena,

Captain Shirley, of the steamer City of Lawrence, of the
Norwich and New York Travsportaiion Company's line,
reports a strange phenomenon on the Sound during foggy

nights, which is worthy the investigation of scientific men.
He says that when the steamer City of Law-
rence was three or four miles east of Strat-

ing's discourse,

“A century and a balf ago, Daniel Ber-
nouilli shadowed forth the Kinetic theory of
the elasticity of gases, which has been accept-
ed as truth by Joule, splendidly developed
by Clausius and Maxwell, raised (rom statis-
ticsof the swayings of a crowd to observa-
tion and measurement of the free path of an
individual atom in Tait and Dewar's expla-
nation of Croukes’ grand discovery of the
radiometer, and in the vivid realization of the
old Lucretian torrents with which Crookes
himself has followed up their explanation of
hiz own earlier experiments; by which, less
than two hundred years after its first dis
covery by Robert Boyle, ‘ the Spring of Air’
is ascertained to be a mere statistical resultant
of myriads of molecular collisions.

“But the molecules or atoms must bhave
elasticity, and fA elasticity must be explained
by motion before the uncertain sound given
forth in the title of the discourse, * Eiasticity
Viewed as Possibly a Mode of Motion,” can
be raised to the glorious certainty of ‘ Heat
a Mode of Motion." "

The speaker referred to spinning tops, the
child’s rolling hoop, und the bieyele in rapid
motion as cases of stiff, elastic-like firmness
produced by motion, and showed experiments
with gyrostats in which upright positions,
utterly unstable without rotation, were main-
tained with a firmnsss, strengih, and elasticity
as might be produced by baunds of steel. A
flexible endless chain seemed rigid when
caused to run rapidly round a pulley, and
when caused to jump off the pulley, and let
fall to the floor, stood stiffly upright for a time
1ill its motion was lost by impact and friction
of its linkson thefloor. A limp disk of India-
rubber caused to rotute rapidly, seemed to
acquire the stiffness of a gizantic Rubeny'
A little wooden ball, which, when

hat brim.
thrust down under still water, jumped up

aguin in o moment, remained down as it em-

bedded in jelly when the water was caused

to yotate rapidly, and sprang back as if the

waler had elasticity like that of jelly when it

was struck by n iff wire pushed down

through the center of the cork by which the

gluss vessel contuining the water was filled.  Lastly, large
smoke rings, discharged from u circular or elliptic aperture
in a box, were shown, by ald of the electrie light, in their
progress through the airof the thester when undisturbed
Each ringe was circulur, and its motion was steady when the |
aperture from whic h it proceeded was circular, and when it
wius not disturbed by another ring When one ring was
sent obliguely after another, the collision or approsch to
eollision sent the two away in greatly changed direetion
and ench vibrating seemingly like an Indin-rubber band
When the aperture was elliptie, ench undisturbed ring was
scen to be in o stute of regular vibration from the beginning,

and (o continue xo throughout ity course across the lecture

room. Here, then, in water and air was elasticity as of an |
elustic solid, developed by mere motion.  May not the elas
ticity of every ultimate atom of matter be thus explained
But this kinetic theory of matter Is o dream, and can b
nothiong il i n explain chemical affinity, ele
tricit WAgn ) itation. and the inertia of masse
hat i
La ily give an explanation of gra
: ) ) of masscs, on the vortex
: r ! tl tiul allotropy of crystal
f gravity No finger
I rd mt can possibly lead to & sur

\
twrning of its fank, ba

PORCELAIN URN FROM KENSINGTON MUSEUM,

It is remarkable for|

the elaborateness of its design and the delicacy with which

preserved at the Kensington Musoum

it is treated in every part
- . — -
Stress and Strain.

At a recent meoting of the Royal Society
“The Influence of Stress and Strain on the Action of Phby
fcal Forees,” was rend by Prof. W. Grylls Adams, M. A,
F.R.8. It was Part 1 *Young's
Modulus.” A large number of experiments with different

lowds were made, and after many nosuceessful attempts Lo

0N paper on

nnd related 1o elusticity
!

| nccount for cortnin diserepancies which could not be ex
lpl:niuul nwny ns orrors of observation, the following faols

were elieited
1. Aftor u wire bhus suffered permanent extension, thy

temporary elongation which can be produced by any load
becomes less ns the interval bhotween the period of perma

| nent extension and that of applying the load becomes

greater
1 2. This Increnso of elusticity is greater in proportion for
Inrge loads than for small ones

8. The increase of elasticity takes place whether the wire
be allowed to rema'n londed or unloaded between th
period of permanent extension and that of the testing fo
the elnstloity

i. The rate of increwse of elasticlty varies considerably |

ford Shoals light, on the night of the 12th
Muy, he heard a whistle which sounded off
the starboard bow. He blew the whistle of
his boat several times, giving two blasts cach
time, but could get no reply. He stopped his
boat, blew three whistles, and was delayed
some three minutes, when the steamer State
of New York suddenly appeared, blew two
whistles, and passed him on the left, On the
same night, when near Faulkner's Island, the
State of New York whistled to the north of
the Lawrence. She blew two whistles, and
the New York returned one blast, and she
passed to the southward. Capt. Shirley did
not hear her whistle from the time that he
heard her first blast until she passed bim.
Whistles were heard to the eastward, but not
to the westward that night.

Sunday night, when the Lawrence was two
miles from Bartlett Reef lifeboat, the bell
was heard plainly, but when the Lawrence
had got within a mile of the lifeboat they
lost the sound until within an eighth of a
mile of it, when they saw the glimmer of the
light. The same phenomenon occurred off
the Cornfield light.

The water was calm, and a light northeasterly
breeze was blowing. When off Huntington,
on the same night, Captain Shirley heard a
whistle blow four or five times,
fainter and fainter, until it could be no longer
heard. He thought that it was a
going away from him.

It then grew

amer

After runniog for
two or three minutes, be heand a whistle close
ahead on the starboard bow. The Lawrence
lew three whistles and backed, and bad to
hail a large tug with barges intow 1o leave
their helm to their sturboard to prevent a
collision. The tug passed the Lawrence with
but ten feet of lee room. Capt. Mott, un old
Sound navigator, remembers the oceurrence

of similar phenomena on the night of the
collision between thesteamers Stonington and
Narragansett, in June, 1880,

Why the sound of whistles is not conveved
ns well on o foggy night as on o clear nn;- is
a problem to be solved. It cannot be artri-
buted to head winds or heavy seas. for the
sea was ealm and the air almost motionless
The signuls at Huntington and Execution lights have been
henrd over fifteen miles sagainst a northeast gale.  The navi
gators of the Sound are anxious to have the phenomena
explained, —Norwich (Co B
— . O >

Eloevate ! Rullroads,

Elevated railroads are now entitled to ok amony Ameri-
can institutions, and in the futuare will call for a lnrge cone

sumption of fron I'here are, according to the Jron 1ge
three sehemes of this churacter under diseussion in 8t. Louis
ind the only question is which shull be adopted,  Philadel

phin s making good progress in following the ox unple of
Now York

from the configuration of the surfuce, which fuvors the con

Brooklyo encountors an obstacle partly arising

struotion of tunnels, but the eity is in despernte need of ome

form of rapid trnnsportation.  Boston hesitntes, npparently
on aceount of objections to architectural |I|~1'|unu-uu-nl~

But elovated rallroads in all our In

. » citiea is only a ques
tion of time. for while individual pileces of property may be
injured by their propinguity, millions ar uddued (--liu- m:vg'm-
guto nssessablo valuo, and thelr convenience is beyond cal-
culation )

The latest phase in New York Is the cmployment of ele-
vited ronds for the transportation of freight g
method yot contrived ean the |
front be relioved,

By wo other
am of vebicles on our water
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AGRICULTURAL INVENTIONS

C Coresponienee.

their poison but cool injections, BEvery few weeks they
produce dinrrhen, and the visible surface of my outflow

Messrs, August W, Brenner and Jumes Fraser, of Oole-
man, Texas, have patented an improvement in cultivators

e~ s ~ = will give fifty to the square inch, to say nothing of the mil-
Gamgeo's Zeromotor,
T the Bditor of the Scientific American & whort relief, but only short. We wish to know:

“Having some few years ago, in conjunction with Mr. Max-| 1, Where is their original home ¥
well Lyte, F.C.8., made some experiments with liquid anby-| o How do they enter our body 1
drous ammonia as & motive power, I ask leave to make| g How many days’ incubation #
some remarks on Professor Gamgee's proposed engine; for| 4 How muny days’ life ?

it sopms to me that both he and his critics have fuiled so far| 5 Aro not the eggs laid inside as well as outside the

to put the matter in its true lght. bowels ¢

lions out of sight, After these liberal outflows there is ! for cultivating stubble, sugar cane, cotton, corn, and ofler

plants planted in rows or drills, which will remove the soil
from the sides of the rows without injuring the roots, and
will throw soil nround the plants,

Mr. Nelson Dulaney, of Lynnville, TI1., has patented a
sulky cultivator, so constructed that the plows can be roadily
{udjusted to throw the soil toward or from the plants, and g0
| that the inner plows can be guided along crooked rows to

You correctly state in your article of the 14th ult., that
Dis engine is analogous to & steam engine which should ex- fthe rectum ?
haust into its own boiler.  But it would be incorrect to say
that such an engine wonld not work. An engine with a ;.09

6. Is it certain that they occupy only about five inchies of

7. How to be rid of the few left for seed after every loose

surface condenser, from which it draws the feed water for| g 1f derived from food, why all persons are not infected? |

its boiler, does in fact exhaust into its own boiler.  In such
an engine beat is first introduced into the water from the
heated gases in the fire box and tubes; and after the steam
has done its work in the cylinder, it is condensed through
the abstraction of heat by a stream of cold water.  But the

* heat introduced in the boiler is found to be in excess of that

abstracted in the condenser by an amount directly propor-
tional to the work done by the steam in the cylinder. Con-
sequently a certain amount of condensation has tuken place
before the steam enters the condenser.

In Professor Gamgee's proposed engine, atmospheric air
or witer at the same temperature is to be used as the heat-
ing medium, as the liquid in the generator is boiling at a
much lower temperature. There is no condenser, or, as
Professor Newcomb puts it, *‘ there is no external source of
cold.” There, is, however, an abstraction of heat due to
the work done in the eylinder, and to this extent a partial
condensation of the vapors, the volume of which, at the
initial pressure, being thus reduced, a smaller mass of vapor
at the initial pressure and temperature will suflice to force it
back into the generator. The balance of a mass of vapor
equal to the original mass is then available to do a certain
amount of outside work. The beat lost in the cylinder is
to be replaced in the generator, as above stated.

It is, then, still the old story of the “ensercation of
energy;” and, theoretically, such an engine, afler making its
first stroke, ought not, as said by Professor Newcomb, 1o
stop; bui, if its parts are all properly proportioned, the
cylinder and pipes perfectly noo-hieat-conducting, and the
temperature of the air remain constant, it ought to go on
continuously, doing a given duly.

But when we consider it from a practical point of view,
we find, first, that a colossal engine will be required to doa
very smull amount of work.

In a condensing steam engine there is a difference of
about 1,000 degrees (Fabr.) of heat between the steam issu-
ing from the boiler and the water returning to it. On the
other haod, in Professor Gamgee's engine, this difference
will not exceed 60 degrees. There is no advautage to be
gained by working with high ratios of expaosiou in this
engine, as the heat converted into energy during the expan-
sion will be restored during recompression.  Without going
into the question of the relative specific heats of water and
ammonis. we may say roughly that, for the two engines to
indicate the same power when working at the same number
of revolutions, they must have cylinder capacities in inverse
proportion to the above differences of heat respectively.
Again, in the steam engine the difference of temperature
between the gases in the fire box and the water in the boiler
is about 2,000 degrees (Fabr.). In Professor Gumgee's en-
zine, if a pressure of 100 pounds per square inch is to be
muintained, the difference of temperature between the heat-
ing medium and the contents of the generator canuot exceed
G0 degrees.  We shall not be far wrong in saying that the
lieating surfices of the two cogioes must be in inverse pro-
portion to these differences of temperature respectively, If
Professor Gamges employ a continuous strenm of waler as
his heating medium instead of air, his heating surface may
probably be reduced to onequarter that required for air;
but then he is dependeot for his stream of water on some
force external to bis engine, und which might probably be
more usefully employed,

It is scarcely worth while going into any more practical
objections to his engine, such as the loss of power through

Please let these eight gquestions be answered, and oblige, :
yonrs faithfuolly, AN OLp SUBSCRIBER. |
Boston, June 6, 1881,

|
Reply. !
To the Editor of the Scientific American : |
I take great pleasure in giving your correspondent the |
henefit of a protracted jnvestigution of pin worms, which |
resulted in their complete and permanent extermination in |
the ease in which T was immediately interested.
Like all the myriad parasites which aflict humanity, the
pin worm probably came to man by migration from some
of his poorer relations of the strietly animal world; it is not
reasonable to suppose that Adam had them all,
It is commonly held that transmission is now made by the |
mouth, the eggs being taken in water or on infected food
handled by persons afflicted with worms,
The eggs have been found under the finger nails of chil-
dren and others troubled with pin worms. It is also on
record that the worms have been found in the intestines of
infants dead /n wtero, indicaling cither spontancous genern-
tion or the circulation of the eggs in the blood of the
mother.
The period of incubation is uncertain, probably three or
four days, as it takes abouta week for the intestinal tract to
become infested after a thorough evacuation of its contents, |
The belief that the worms inhabit the rectum only is a
mistake. The Ureeding place of the pest is the cmcum, |
whence the worms descend or are involuntarily carried to
the lower bowels and rectum. For this reason ordinary
injections and medicines taken by the mouth afford only
temporary relief. To extermivate the pest they must be
reached (and the females killed) in the cecum. particulurly
in that portion not purged when the intestinal tract is
cleared in the ordinary way. ;
The simplest means of killing the worms the writer dis-
covered by experiment to be by their immersion in pure
water. Used to the denser secretions of the intestinal tract,
the worms absorb water by endosmosis until they burst,
Hence the rational and effective remedy by drowning the
pests with copious injections of tepid water after the intes-
tinal tract has been thoroughly washed out, the injections
being ample enough to surely flood the crecum.
The injection should be made while the patient is lying on
the back; perhaps most comfortably and effectively while
lying in the bath. It is best not to depend upon a single
irrigation of the cweum, as some worms may escape in folds
of the lining, or cggs enough may be left to perpetuate the
pest. A second flooding should be resorted to in three or !
four days, and to make assurance doubly sure, the flooding
may be repeated once s week for several weeks. With
patience aud care a perfect and permanent cure can be
effected. If your correspondent’s physician finds nothing
to render the treatment suggested inndvisable in bis case, he |
can count on certain and immedinte relief.  Respectfully,
EXPERIENCE,

Worms 300 Feot Under Ground. ,‘
The Gold Hill (Nevads) News reports the discovery of s
| queer species of worms in the face of the Lord Loroe mine, |
!neat Lower Gold Hill, The worms occur in a solid strantum
| of stifl clay, 700 feet from the mouthof the tunuel, and 300
| feet below the surface of the earth, amid the vein matter of
[ that portion of the Comstock.  Buperintendent MeDouge)

uvoid irregular hills,
- - R S ==
Cure tor SeaSickness.

As *“all the world and his wife!” seem to be going to
Europe (his summer, sea-sickness and its cure is one of
the most general if not the most popular topies for talk.
Three New York doctors were recently interviewed upon
the subjeet, The Brooklyn FEagle thus suminrizes their
apinion.  One said there s only one one remedy for it—to
stay ashore. But he subsequently admitted that that is not
u complete remedy, for he added that land-sickness, ecansed
by riding backward and in railway cars, is the same as seq-
sickness. But another doctor, Dr. George M. Beard, says
that within a year there is no disease about which so much
has been learned, aud which is so perfectly curable. It isa
disease of the nervous system, mainly of the brain and spinal
cord, comes from a series of mild concussions, and produces,
by sympathy, disorder of the stomach. The remedy is bro-

{ mide of sodium, taken three times o day a few days before

embarking, and kept up at sea until the danger is passed,
It renders the system less susceptible to the disturbances
caused by the movements of the ship. The drug must be
taken intelligently and on consultation with a physician.
Dr. Hammond says that in his own case he has found ten or
fifteen drops of chloroform on lump sugar and the use of
bromide of potassium beveficial. Al three doctors agreed
that there is no benefit to be derived from sea-sickness except
for those who are in the habit of eating too much. And if
people are *“ the better for it,” it is because the sea mukes
them better in spite of sea-sickness. *“No more benefit can
be derived from it than from an attack of typloid fever,”
says Dr. Beard. If, therefore, it can be prevented without
causing any other or any greater barm 1o the sysiem, people
are entitled to the full benefit of remedics thal are really
such.
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The Registration of Plumbers.,

A bill for the registration of plumbers and the supervision
of all plumbing work by the Health Depariments of New
York and Brooklyn has been passed by the Legislature at
Albany and approved by the Governor. The law with regard
to registration will go into cffect next March; the more im-
portant provisions tuke effect immedintely.

The following rules, drawn up by the New York Board of
Health, after consultation with intelligent plumbers and sani-
tury engineers, will probably be substantially adopted under
the new Jaw:

“ When the [plumbing] work is completed and before it

| is covered from view the Bourd of Health is to be notified,

that it may send inspectors, upon whose report the board
will act upon its final approval.

“ All materials to be of good quality and free from defects;
the work to be executed in a thorough and proper manner.

““ All the plumbing in the house so pluced us to be readily
inspected.

** Every soil-pipe and waste-pipe of iron. and extending
through and at least two feetabove theroof, of nndiminished
size.

“No traps on vertical soil-pipes or vertical waste-pipes.

+The house drain of iron, with a fall of at least half an
inch to the foot, and provided with a proper trap uear the
street, and with an inlet for fresh air just insido the teap, It
should run aloug the cellar wall, and never be hidden under
ground.

i These iron pipes to be sound, free from holes, and of n
uniform thickness of not less than one eighth of an inch for
a dinmeter of two, three, or fourinches, orfive thirty-scconds
of nn inch for a diameter of five or six inches.  Before they
are connected they should be thoroughly conted inside and

priming, leakage, and heat conduction through the parts of | found quite & number of them by soaking and washing the outside with conl-tar piteh, applied hot, or with some othigy
the engine, and many other points. T will only point out | clay, sod they are no defunct relies of antediluvian times, cquivalent substance.

that o considerable amount of some form of energy will

| but are all alive and kicking, incredible as it may appenr.

“ All joints in the soil pipes and wastopipes 50 calked

L e
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bave 1o be employed to produce the auhydrous liquid These queer little subterranean worms are about three-quar with lead, or with cement made of iron filings and sal

ammonia, 8 great deal of which energy will be lost for aoy | ters of an inch long by about sn eighth of an inch in diame
useful purpose in the shape of heat dissipated in the air, or ter, short and thick, resembling some species of  grab.

ammonise, a8 to make them impermenble to gases,
“* When lead pipe or trap is connected with an iron pipe,

perhaps & stream of water produced for the parpose. His Ench is incased in o very neat little shell of silicions mato: the joint should be made through a metallic sleeve or fer-
engine will bave o do, in order to pay for this, a very much | rial, corrugated and firm, of a bluish cast, like silver ore, rule, and calked with lead.

greater quantity of useful work than I believe will ever be with smull round spots, having a metallie luster.,

At his

 Byery siuk, every basin, overy watercloset, und every

got out of it; for T doubt very much myself if it will even | forward end appenrs o viclous-dooking little head, and -Ix[mb or set of tubs separately and properly wapped.

overcome its own internal friction,

Varexmise G. Beu, MLCE, back into his shell.

Chief Resident Engineer, Jamaica Government Railways. | cover, of the swme material ns the shell, so that whon be :
bauls in for & snooze or self-protection bis top-piece or hel- dmined by a special pipe pot directly connected with any
met just closes the hole nicely,  Why this bard shell cover- waste-pipe, druin, or sewer.

ing or protective armor, or how it is thut these very peculiar : B '
worms are found alive st such o depth in virgio ground, Is ' clstern, and not by direct connection with MONM sups

Kingston, June 4, 1881,
Fin Worms, aud How (o Get Kid of Them.,
To the Editor of the Sclentifle American :

legs or feelers capable of being easily folded when he draws
On top of his bead Is a small helnet or the roof.

** All traps veotilated by o special pipe extending above
* Every ‘safo’ under a basio, refrigerator, or other fixture,

“ Every walercloset supplied with water from a special

It Is exceedingly desirable that people should know more | not easy of explanation. Thulr prescoce can be accounted ply. A

of the history of Ascaris vermicularis (pin worm), Encyclo: | for on the secone of some deep crack or disturbance of the

* No overflow pipe from a cistern to bedirectly connected

pedius give everytbing about them exeepting what we ought | earth at some time, yet what they are dolng there snd wha with any soll-pipe, wasto-pipe, or drain.

tn koow, even the pletures
subject, not for scientists, but for parents

years old, and shall die of them. 1 know of no relief for’ osity,

Please give us o paper on the supports them Is a mystery, for the clay is no way rich, _ :
I am & man 60 though it is wormy, They certainly are a great natural ourl. plylbedM‘umh‘m

“When the pressure of the Croton is not sufficient to sup-
* No cistern for driukiog muummu
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cireulation of the blood when be announced the fact! With ' entitled to be considered a color of itself, and has a special in, and being =0 adapted

- mwpo‘umﬂnm Sir Walter Scott ridicule ::emienl action of its own. The color of the sensitive plate 'emulsion, however, so little gelatine could be employed as
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Scientific American. *

- ictures by the gelative process are
S N T e 1 becomes | being very diffieult, p rocess be
m “miw - M::::r;ul:h:c:lo:n”n:be“: l.smruwn for | often inferlor to ':'mocby cluy"l(:":)n"len:l’l’)";)cu:!:‘lvz to over-

] Fiven ‘ lished, that | was, bowever, able not on ' . The latter
[ et s s . s o o T, L

: d : trum | he effected by using the emulsion o I, the
il n | querel w:::“‘mhh ";l‘:: phxs;:p:.h:'p::l::?cm om- | that no matter how much the l"‘l’“r;::n:’:'dm:;ﬁ:n"y'
B m“‘ ployed instead of the ,m.m‘:opw the methods by which 'plctun. provided the developer wn; L o e o oy e
erican Insti- they are prepared are analogous to those described, at least | was not injured, while in the cuu.ho P
Association of | jn principle. A shoet of subehlorized paper having been | there was ol only halation of t{ e imag o i
i brief. glanco at flosted wpon & solution of bichromate of potash, eblorid of |ak, “The espifer of e SPH0 0 BURC oy oo placed
N BIOCLILSA ity b | potassium, end sipbato of copper, and then dried v .i:. vcry;ncs‘y.wm. :'::T. plate. The superfluous moisture
ok mm daskened room, Is-vow ready for exposure. 1o one b l:'l co:t-movcd by asqueegee, the paper may then be stripped
ng such sensitiveness as to | ment made it required an exposure under o painted mugic belng Hot water is then

"8 foot in trol- | Jantern slide for a quarter of an bour (o print the colors, on off, leaving the gelatine ou the glass.

: all the gelatine not acted on by
of the above insti- | which oceasion it was noticeable bow much sooner the reds applied, which ‘"m:?on upon (ﬁ glass in relief. Inten-

as it dashes ot full speed the blues. Modifications of this method of light, and the image i : il

rul:..b It only now remaing m;h;w. involving the employment of nitrate of sification Mr. Warnerke effected by Z‘imgb'l;‘:o?:ﬂf:wd

'prihomwud by | mercury, with the subsequent use of chlorate of potash and sion a non-actinic eoloring yuatter, an o el e

o y ‘obtaining pictures | dilate m'lphnrlc acid, have yielded paper so sensitive as to by silver.  Aniline colors he had I:;.un {o.r" i
‘and by means so simple | receive i jons in loss than & minute. When glass or pose, and in this way special emulsion for spee

w05 : v ve impressions film of collodion could be prepared. This method of preparation he thought

‘within the compass of the powers of the | porcelain are used insteud of paper, n film o fally suitable for magic lantern slides. Mir.

- would be espec
should be the medium in which to form the sensitive sub ;{:n:l :erkc“cpl;hncd that by bis discovery rellef could be

far more easily than by the ordinary bichromatized

!

t?;.-"r. (RS
several wise men, who have been imper- chloride of silver, a process now easy of munlﬂm:m. i

the subject, have shaken their heads.  When making some experiments under the on of obtain !
mm to produce photographs M. Chevreul, l.'Niepco dl::(. Victor, who tried his helio- ' gelatine, and therefore it was especially mi:;:: w";':;: :ﬁ
of nature, need not greatly distress the ex- | chromic experiments on a large doll bedecked with jJewels Woodburytype process. By mixing Cl'lilel'.\' l:xo o
t scathing contempt was hurled by the | and resplendent with colored silk, made the remarkable emulsion it was rendered fit for engraving purposes,

' i uld be burnt
ians st the Liead of the discoverer of the | discovery that black is not the mere absence of light, but is a combination with vitrified colors the In;yg: 'ci:;g i

idea of a street being lighted by gas! Who is unaware | was violet, aad on this the camera impressed all the colors to obviate all difficulty in carbonizivg. The process could
expressed for the mental condition of those who of the doll, including white; but, as the blacks had also also be adapred for collotype pl:lnlin‘gv. Wi g
ed ocean steam navigation, communication by tele-| heen impressed as black, it Jed to this experiment: A hol-| Tu the course of his remarks, Mr. Warnerke e:;: g
h, and indeed nearly every startling advance in the | Jow tube, black from the absence of light, was presented to the removal of a gelative picture produced by bis me

.ppl.luﬂou of science? Even the unreasoning bigotry dis- | the camers, together with another article of & definite black 'from paper to glass, and showed that Mbm“:etjm' l",”
played by the British Parlisment when George Stephenson | color, with this result, that the former was represented by and washing in bot water fixed the picture by t SSOIVADE

advocated railway traveling by steam, was insufficient 10 | an unaltered state of the original violet color of the surface, 'of the gelatine unacted upon by light, which thus carried

the French project of the now sccomplished Sucz Canal;
while io the science of photography the late Sir David
Brewster often declared the impossibility of producing an
accurate photograph unless by a lens the size of that of the
human eye. The true investigator, while not iguoring past

not now claim our attention.
If the present state of photography in colors by natural

or chemical means is unsatisfactory, not so is that by arti- ' purpose.

ficial pigments, applied, however, by the agency of Jight

prevent his gifted son, Robert Stephenson, from ridiculing | while in the latter case a very deep black resulted. The away the unchavged bromide of silver.
philosophy of or deductions from this singular discovery do |

In conclusion, Mr. Warnerke stated that the sensitive
| paper could be used in the camera in lengths, wound on
I vollers, and exhibited a slide which he had made for the
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MISCELLANEOUS INVENTIONS.,

esperience, must march beyond it. jtself. This phase of heliochromy will be treated in an-
L e e b SR R
e e Completion of the Eddystone Lighthouse. ‘aisls in a novel combination of latching and locking mwe-

bearing the colors of nature have been tuken, and this not -
by a happy accident, but by design. The beaten iracks in| Within anothermonth or so—much carlier than was origin-  chanism, eud the combination therewith of mechanism for

ograph mical routine must be departed from to | ally anticipated—the actual building of the new Eddystone wedging the door to its seat.
:::le -n‘e:l.?: the accomplishment of whl';z certain well I Ug’blhonse. 80 far us the masonry is concerned, will be com- E Au improved gate, which can be conveniently opencd
sceredited laws of physical science are overridden; for, as | pleted, and the work of furnishing it with the lightingappa-  from a vehicle, has been patented by Mr. Henry Salisbury,
was remarked by a speaker at one of the mectings alluded | ratus will then speedily begin.  The whole of the stonework  of Newburg, N. Y. The gate consists of a series of hori-
10, heliochromic chemistry recognizes an entire change in | of the lighthouse is in fact not merely constructed, but inthe zontal rails or slats pivoted to end uprights, the inner one
the relative activity of the various colors of the spectrum. | hands of the actual builders, whose work consists in convey-  ©f which is hinged 1o a post, and has a beam pivoted to its

Blue or violet light, which in ordinary photography is
synonymous with white in its actinic power, here acts in
the most laggard manner, while the comparatively non-
chemical red light, which produces so little change upon |
the sensitive plates in common use, here acts in the mootl'
energetic manner,
Two objections may reasonably be urged against such |
examples of heliochromy as up to the present time have
been produced: It is an exceedingly difficult matter to fix
the colors when once obtained; and when so fixed the colors
are sadly deficient io beauty and brilliancy. True, they |
are sufficiently pronounced to render it easy to dhllnguisbl
the colors from each other, but they are yet far from being
able to satisfy the requirements of a utiliturian age. Thbeir
profiuction is a scientific, but not yet n commercial fact.
Owing, perbaps, to some imaginary innate difficulty in the
operations, or possibly to u want of faith in ultimate suc- |
cess, the Jaborers in this fleld are indeed few, the progress
being commensurate, The whole superstructure of helio-
chromy rests as yet upon the foundations laid in 1889 by the
late Sir John Herschel, who observed that paper sensitized
by chloride of silver and darkened by exposure to light was
then io a condition to reproduce certain colors when again
exposed to the action of light uoder pieces of gluss of vari-
ous colors,  From his experiments he was led to declare his
bellel that photography in natursl colors might reasonably
be expected to be brought within the mnge of asccomplish

ment

For the guidance of those readers who may feel desirous
of \nstituting researches in this direction, wo shall give out
lines of the most suceessful methods by which experiment
alists have worked,
used for daguerreotype, is immersed in u mixture of one
purt of sulphate of copper, two parts of common salt, and
five of wuter, three ounces of which, together with a like
fuantity of u saturated solution of common #alt, are diluted

A polished plate of silvered copper, as

With eighteen ounces of water. Tt will be perceived that
bichloride of copper and sulphate of sodn are formed by the
mixture of these subsiances.  Into this buth the plute when
immersed s rapidly conted with o violet subehloride, and
this, afier washing and drylog, is all the preparation the
plate requires to enable it to recelve the enlors of nature
Another method of preparing silvered plates consists in
atlaching one (o the positive pole of u galvaole battery,
Plece of platinum foil to the negative pole, nnd then im.
mersing in greatly dilwted muristie neld. In the course of
& minute ft win pass through severanl stages of coloration,
Including yellow, blue, green, rose, and violet, at which last

't must Le moved, washed, dried, nud heated slightly ull

ing the already prepared blocks to the reef, and fitting them upper end, the outer end of which beam is connected with

in their places there, The contract for the provision of the
stone for the construction of the lighthouse was, it will be
remembered, taken by Messrs, Hugh Shearer & Co., of 21
Great George street, Westinster, the owners of the De Lank

| granite quarries near Wadebridge, and of granite quarrying

rights away to Rough Tor, over an area of something like
twenty square miles. The stones have been wrought in a
yard at Wadebridge, where every one of 2,200 of which the
lighthouse is composed—they weigh in all 6,000 tons—has
been brought to the precise dimensions required und fitted to
8 hair's breadth, the whole of the structure being built up
scetion by section preparatory to its shipment. This work
bas now been brought to a close by Messrs, Sbearer & Co.
six montks before the expiration of the time allotted in their
contract, and the lnst stone of the outward curve of the top
gallery was dropped into ils place in the presence of Mr.
Douglass, the engiveer of the work, who beartily cougratu-
lated Mr. Shearer upon the style in which the contract had
been executed, ;

The completion of the work by the present date is u mat-
ter of great importance, a8 it saves very much more time o
the erection than the six months gaived on the conteact, in
consequence of the early period of the season, which will
enable the fitting of the lantern, and is to be proceeded with
almost ot once.  The lighthouses of the Great and Little
Basses, Ceylon—executed at the Dalbeattie gravite quarries
of Messrs. Shearer, Field & Co.—were ulso earried out much
1o the satisfaction of all concerned, us in the present instance
well within the time pamed in the contrucl, The stanes
for the Eddystone have, of course, varied somewhat in sizo,
but those of the base may be cited as falr examples, and they
are each 6 feet 6 inches deep, 2 feot thick, and 8 feet 10
Inches on their outer cironmforence, —Building Nows,

.o e— -
Tmportant Fhotographic Dscovery,

At the meeting of the Photograpbie Society of Great
Britain, London, May 10, Mr. Warnerke proceeded to give
the details of n new discovery be bad made respecting the
action of pyrogallic acld on gelatino bromide. This dis-
covery consisted 1o the fact that o gelatine plate submitted
to pyrogallic acid became insoluble in those parts scted
upon by light, exactly in the same way as golatine acted
upon by chrome salts, the Insolubility belug ln propertion
to the amount of light und the thickness of the gelatine.
This property Mr. Warnerke proposes to utilize in varlous
wiys. The drawback In the ordivary gelatine process belng
that, unless the exposure iy very scourntely timed, thore is
considerable danger of overexposure, and lotcosification

the outer end of the gute by a pivoted rod, and the inner
end of this beam is provided with a weighted roller and
suitable stops, so that when a rope is pulled the latehes will
be raised, the inner end of the beam will be raised, and the
welghted pulley will roll to the end of the beam, thereby
raising the outer end of the gate, which can be swung open
by pulling on the rope.

A simple, inexpensive, and efficient reflector, which may
be readily applied to ordinary lamps or lanterns, and as
readily detached when not desired, has been patented by
Mr. Heory E. Haley, of Monroe, Me.

Mr. Henry W, Mattick, of Lawrenceburg, Ind., has pa-
tented a composition for filling the pores of wood, consist-
ing of gum shellac cut in alcohol, kauri gum, spirits of tur-
pentive, drying oil, raw linseed ail, and red lead.

An improved bail fastener, patented by Mr. John A.
Marston, of Centre Sandwich, N. H , consists in combining
with a splint basket und bail & metallic strip clasped about
the bail, and having both ends then passed between two
splints and bent divergently over them.

An improved corset has Leen patented by Imogene E.
Bauker, of Brooklyn, N. Y. The object of this Iuvention
is 1o furnish corseis that will give proper shape and can be
worn without discomfort, and to dispense with paddings
uud other devices used to give form to ill:shaped persons.

Necktivs and scarfs, as usually worn, are pinoed to the
collar, 50 us to be retived in place. Mr. Myer Hellman, of
New York city, has patented an improved device, which is
n substitute for ping for uccomplishiog the same object, and
has the additiong) Mivantage of being more convunlr.nt in
use, always at hand, and allowing adjustment after the col-
lar and neckwear are put on the person,

A head rest, which can be folded compuctly for transport-
ution, and can be erected in a short time, has been patented
by Mr. Heiurich Strauss, of Noremberg, Germany. The
head rost Is formed of a sheet or piece of fabric sttached to
a frame, which is so constructed that the sheet is held in.
(‘IIKN. and its tension can be regulated at will,

n improved toul for handliy , Opening,
scraping  boxes, barrels, bales, ouf. hals I:oxn ‘:nol‘el:zd‘nh;
Mr. William H. Bickelbaupt, of New York city. The in
v::ul('lonbmlul-ln I a hook attuohed 1o ) u'unnl;o bandle
with a hamm ?
er head at one end and u claw at the other end,

the book belng provided with a serani
the opposite direction of the hook. Piog kaife projecting in

Mr. Jean Escoubés, of New York cit
¥, has patented
improved shutter bower, in hich urved bae 445003
combination with s cateh, % Al o Is used ¢ 7:




~ object of this invention is to facilitate removing the end gate
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J‘*Z‘nrn- in rpiu :6: has been pa-
tented by Mr. Matthew F. Allen, of Nasbville, Tenn. The

of wagons for the purpose of dischargiug the load without
‘removing either of the body rods, Tt consists in an end gato
‘provided at one end with a sliding piece pressed outward by
suitahle springs, and provided with a basp or handle, by
means of which it can be withdrawn from between two
cleats of the side of the wagon, so that the end gate is short-
ened sufficiently to be withdrawn from between the sides
of the wagon.

“An improvement in sewing machines has been patented
by Messrs, Willinm G, Wilson, George 8. Darling, and
Henry Wulff, of Chicago, 111, assignors to Wilson Sewing
Machine Company, of same place. The improvement re-
Jates to sewing machines of the class using oscillating shut-
tles; and it consists in certain novel features of construec-
tion that cannot be clearly deseribed without engravings.

An improved mechanical movement has been patented by
Mr. Joseph Harris, Jr., of Boston, Mass, This invention is
an improvement upon the machine for changing a recipro-
cating into a rotary motion, deseribed in letters patent num-
bered 7,902, which were grauted to the same inventor Janu.
ary 14, 1851,

An improved spindle and bolster, in which the spindle is
firmly supported, and, with its attached whirl, can be con-
veniently detached from the bolster when required, has been
patented by Messrs, Joseph Duffy and Henry Whorwell, of
Paterson, N. J. The spindle is constructed with oil cham-
bers that facilitate the lubrication of the spindle bearings.

An improved machine for revolving cans in solder has
been patented by Mr, David Klump, of Moorestown, N. J,
The invention consists in a ring provided with set screws
for securing it to a fire pot, aud also provided with a slotted
arm baving the hase plate of a perforated upright secured to
it adjustably by a set screw, a standand secured adjustably
in the perforated upright by a set serew, and baving an ad-
justable collar clamped to its upper end, and a cylinder

secured in the said collar and carrying a rotary shaft having
arms attached to its forward end, and held forward by a
spiral spring, so that the can will be revolved by rotating
the shaft.

A glove fastener, which is durable and effective, and does
not tear the glove, hus been patented by Mr. Joseph Whitby,
of Yeovil, County of Somerset, England. The invention
consists in a hollow stud containing a spring which projects |
through slots in the sides of the stud and catches on a shoul-
der of an eyelet as the stud is passed through or into the eye-
let, thus locking the two together, the eyelet and stud being
fastened to the opposite lapels of the glove.

An improvement in stoves has been patented by Mr. Wil-
liam Clark, of Troy, N.Y. The object of this invention
is to improve the construction of the stoves for which Let-
ters Patent No. 122,156 were issued to the same inventor
December 26, 1871, to adapt it for burning bituminous coal,
and to allow the ashes to be more effectually shaken out of
the fire box. The invention consists in constructing the fire
box with offsets in the apper paris of its sides, and the case
with epenings provided with dampers in the upper parts of
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fuce of a millstone by being moved over the surface under
pl‘el!um.

A cheap, durable, and eflicient trace holder for harnesses,
one which will hold the cockeyes in any position on the har-
ness, and one with which the cockeyes muy be engaged and
disenguged without trouble, basbeen patented by Mr. Volney
Stepp, of Manhattan, Kan.

Mr. Philip Thorpe, of New York city, hns patented an
improved pneumatic refuse-conveyer, whereby the refuse of
the dwellings and the sweepings of the streots of cities may
be deposited into proper receptacles and reloased therefrom
into underground pipes, to be conveyed therein by pneumatic
pressure to any desired discharging point,

A cultivator which shall be adapted for cultivating dif-
ferent Kinds of grain, and for use upon stony or stumpy
ground, has been patented by Mr. Clinton Mendenhall, of
Martinsburg, W, Va. The invention consists in a wheeled
frame having logsand inclines on its forward end, and a sys-
tem of levers and shafts, by means of which the plows may
be lifted out of the ground.

Mr. Francis B. Snodgrass, of Harrisville, W. Va., has
patented an improved root-cutting plow, so constructed as
to rise and pass over obstructions that cannot be cut, and
which will allow the colter to be adjusted and reversed.

An improved friction brake has been patented by Mr.
Abraham O, Frick, of Wayneshorough, Pa, This invention
relates to improvements upon that form of friction brake in
which two segmental sections or shoes are made to bear
ngainst the opposite sides of the periphery of a wheel to
arrest the movement of the latter,

Mr. Napoleon Prince, of St. Boniface, Manitoha, Canada,
hus patented o windmill, so constructed that it can be ad-
Justed to run at any desired speed and in either direction,
which will adjust itself, as the force of the wind varies, so
as to run at a uniform speed. It can be readily thrown out
of the wind and can be instantly stopped.

UL <

The Engineer's Inspeoctor.,

In rolling mills and constructive ironworks a familiar and
well-recognized personage is the engineer’s inspector, whose
duty it is, or ought to be, to test the manufactured iron, to
ingpect the quality of material and workmanship throughout
its various stages during its progress of manufacture toward
completion, and to insure their reaching the standard of per-
fection required.  He is considered the befe noir of contract-
ors, who are obliged, from policy, to hold the candle to
him, and to adopt all kinds of ingenious devices to keep
themselves in his good books and favor. There are inspect-
ors and inspectors, in the same way that there are contract
specifications and specifications. The Design and Work,
London, thus classifies these personages: We have the gen-
tlemauly inspector, whose object and pleasure it is to assist
the contractor in carrying out the work intrusted to him in
accordance with the common-sense terms of a fair specifica-
tion. These gentlemen it is a pleasure to have about a works,
They practically save the contractor the cost of an additional
foreman, overlooker, or leading workman. Again, we have
other inspectors, who are certuinly not gentlemen in any
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its sides through which air can be admitted to the upper
part of 1he fire box, to adapt the stove to burn bituminous |
coal.
Mr. David Untermeyer, of New York city, has patented |
a finger ring =0 constructed that the shank can be detached

from the beads and replaced with a larger or smaller shank }

An improved vehicle wheel has been patented by Messrs,
Charles W. Ball and Thomas Davis, of Macon, IIl. The
invention consists in combining with the spokes of a wheel,
a tireand metallic felly, forming a T-bar, and spoke sockets |
arranged on both sides of the felly, whereby strength and
durability are secured to the wheel,

An improved gate latch has been patented by Mr. Albert
L. Grayson, of Rutherfordton, N. C. 1t consists of a wire
or rod of iron bent into a square loop, one end of the rod
being extended to pass through the gate and have a knob or
other means of turning or swinging the loop for unlocking
the gate secured to it, the loop being adapted to catch over
a triangular projection or keeper secured to the gate post.

A fireplace which will cause complete, or nearly complete,
combustion of the gases and smoke produced by the burning
fuel, and at the same time radiate the heat in a downwand
direction to heat the lower stratum of air, has been patented
by Mr. Gerard R. Ricketts, of Quuker Bottom, O. The in-
ventlon consists in an inclived radistor having current or gas
arresters or deflectors on s front face, one of which may
have a suitable draught passage.

Mr. William Taylor, of Chicago, 111,, has patented a deviee
by which mops may be casily and conyveniently wrung, The
invention consists, principally, of two metal skeleton frames

hinged together, each carrying a roller, one of the frames

being curved to fit the bottom and the edge of the bucket or |

tub,

Mr. George C. De Lametter, of North Wolcott, N. Y., hins
patented an improved apparatus for drying fruit, the ohject
of the inveution being 1o obtain sufficient dranght of heated
air without the use of a blower, and to prevent the fruit on
the upper trays from being sweated by the damp air rising
from below,

An infproved millstone sharpener has been patented by Mr,
Patrick Graham, of Stocklhiolm, Sweden. The invention
consists of one or more toothed disks mounted upon or form

sense of the term, whose only.aim and effort appears to be
to give the contractor as much trouble as possible, who con-
tinually interfere in every petty detail, and generally, as they
say, have their pound of flesh. These men would have the
contractor remodel and rearrange his works to suit their ideas
and convenience—no two inspectors probably agreeing in
their requirements, they would have the various operations
and processes performed at a different time or place to that
in which the establishment had been accustomed. Thisclass
of inspectors gives rise Lo great annoyance Among contractors,
und arouses a great amount of illstemper in the workmen,
who sometimes are irritated so far as to rebel and refuse to
work under their inspection.  When two or three of this
type get together over their beer and tobacco, they laugh,
chuckle, and relate anecdotes of how they have done this
contractor, and made another one pull so much of the work
to pieces as would satisfy their own sweet will—in fuct, they
appear to glory in the annoyance they cause.

If any of the foremen or higher officials belonging to the
works offend one of this ¢lass, woe betide the unfortunate
contractor, They revenge themselves upon the unoffending
fron. More test pieces must be eut from the largest plates
and longest angle and T-bars, Everything is rejected or ob-
Jeeted to, if by uny manoer a pair of spectacles or a micro-
scope can be found to reveal o flaw,  Kirkaldy's chamber of
horrors (muscum of fractures, as it is cuphemisticnlly ealled)
is invoked—and you may be sure that this inspector will
have his pound of flesh, if man ever had it,  The contractor
muy use strong language, sigh, or groun, to no effect, as the
specification has him in a net, when it says, o is usually the
cnse, that the work is to be done to the satisfaction of the
engineer or his deputy.

Another cluss of inspectors may be termed the nervous
cluss.  These are perbaps more to be pitied than blamed,
but they are perhaps more aggravating than any others,
They canvot make their minds up whether a piece of work

| is good enough for them or not, so they keep pecking at it,

first having one part pulled to pieces, and then another, until
the whole Is reduced to its original state of raw materinl;
and then, perhaps . Mr. Inspector adds at the last: “ Al, I
think it would have done, after all 1"

Another class Is that of the thirsty inspectors, These are

ing part of s radinl arm connected with the driving spindle, 1 always o a state of ehironie thirst, and continually throwing
to adapt the sharpencr to break or sharpen the grinding sur- " out hints that “this s a dey shop,” or that *“ it 1s very hot
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to-day.” They expect to be treated on every possible ey
sion, and of course, us it is in the power of the inspectors o
hinder the execution ot work, and cause the contraetor extra
expense, a system of judicious bribery is adopted toward
them. In some works a smail cellarct is kept stocked in thy
inspector’s office with his choice liquor,  In other cases con.
stant adjournment is made to the nearest public-house o
botel, where the proprietor or his deputy gives him n ** gkjy.
ful," a tough old drinker being told off for his companion,
In high-class works a butler is kept, and the inspector jy
dined en régle.  In other works a kind of table d'hote js
served for the chief officials, to which Mr. Inspector i fy.
vited, and it is curious to notice his visits are timed aboyt
meal times—he acceidentally drops in just about lunch or dip.
per time. If late, he comes into the office with ** Googd
morning,” ““ How do you do ?” “Ob, T am as hungry as 4
horse 1™ Or it is, “I have lunched, but I have had no
whisky." To which the proprietor responds by calling John
to take Mr. Inspector over the way to lunch.

Some inspectors require more positive bribery even than
food and drink, and various devices are resorted to to find out
the particular sam that is sufficient for the purpose. Numerous
anecdotes, real and apocryphal, are current in many works,
Thus we have an inspector finding fault with the work, when
the manager comes up, and the conversation takes this line:
The manager says: ** I suppose if I were to put & sovercign
over each of your eyes you could not see this "' To which
the inspector replics: ** No, I could not see it; and if you
were to put another over my mouth, T could not speak about
it.” Another instance: The proprietor says to the inspector:
“I say, do you think £200 would plane those edges and
joints " To which is replied: ‘I dare say it would.”
**Well, it's yours if you plane them.” “All right,” says
the inspector. It is needless to say the joints and edges were
never planed,

A continuous system of judiciousbribery enables this class
of inspector to save money enough to retire comfortably in
old age. Many German and French firms, with their usual
minute accuracy, include in their estimates definite sumsfor
dinners and presents to the engineers and inspectors, but
English firms leave these charges to go in with the working
expenses. It isa difficult thing to know exactly where to
draw the line between ordinary politeness and hospitality
and deliberate bribery.

Another type of inspector is the occasional inspector, who
is generally a pupil of the engineer. This young gentleman
looks as if he bad just come out of a bandbox. He is got
up in lavender kid gloves, eyveglass, and clothes of the
latest fashion; he comes down to the works in style; there
is no getting over him, in his estimation, aithough, to judge
from appearances, his knowledge of iron and steel is of &
very remote character. He may have beard or read of such
things, but it is questionable whether be has seen them often
enough to recognize them without explanation. This type
of inspector gives rise to much amusement, and affords scope
for practical jokes and hoaxes of the ‘‘ verdant green”
style.

Many inspectors cannot trust a contractor or any of his
workmen an inch further than he can see them. He will
bave the plates and bars cut out of the work itself, or have
the test bars of castings out of the sume ladle, and even in
extreme cases will insist on the test bars being cast bodily on
to the particular casting under inspection.

As n general rule the lower the status of the inspector the
more troublesome is be to the contractor. The engineer, if
the designer of astructure is satisfied with a plain, good, sub-
stantial job, will not object to the alteration of a section of
iron, provided there is no loss of strength, nor will he object
to small defects; but the small inspector s either too ner-
vous, too particular, or too consequential to consent to any
such deviation from the drawings and specifications as this,
We are inclined to think that work is much overinspected at
the present time, and very much question whether work has
improved in quality in comparison with the increase of in-
spection.  We don’t think many great improvements have
come from inspectors in the manufacture of iron and stecl
We may point to tivo great examples in bridge structures—
the Menai Tubular Bridge and the ill-fated Tay Bridge. The
first was erected before the days of rigid inspection aod en-
gineering vagaries, the last was built when the modern sys-
tem was in full bloom. We may remark that no amount of
inspection will compensate for errors in design. We are not
advocating the abolition of the inspector, but the judicious
use of him, aud careful selection of men for the office. (_}on-
tractors before tendering for work always want to know who
the inspector is, what sort of a man be is, and to gather somo
information about the ingpection, 1 to much depends upen
the individual that it oumlllutmdt;) them u serious item-—in
faet, it is a question of profit and loss. i

'll“hm is t?)o fr«[nontlly a specics of unfairness about the
drawing up of specifications and the l“mml,'_’“ ot :!ld!
clauses by the inspector. Looking at the other sido of the
question, the inspector is placed in a very difficult position.
He stands between two stools. He has to do his duty to his
superior officer, to see the work carricd out with eficiency
Some contractors tako o delight in irritatiog an inspector in
every possible manner; and if be recriminates, they ut unco
cry out, He is disagreeable, overstrict, unfair, ete.

The inspector Is the outcome of mnmsnl ge "‘fm
mereial netivity, and a8 such. concludes Design and Work,
we have given him a place in our t gallery of work:
ing hands and woRRIng: HONIA e e T e
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' Tools, Seendv., p. 414

of "?&*M-J-w-p,..n
% B & Co., Norwioh, Conss,, Wood Working
Drop Hammers. Power Shears, Punching Presses, Die

Siakers. The I'ratt & Whitney Co., Hartford, Conn.
Catechlem of the Locomotive, 085 pages. 23 engrav-

run by horse power. See p.. {14 Totten & Co., Pittabur.
4040 0 P. Stoam Boglues, See adv, p, 414

HINTS TO CORRESPONDENTS.

No atzention will be pald 0 communications unless
accompanied with the fall pame and address of the
writer,

Names and addrosses of cocrespondents will not bo
given to inquirers,

We renew oar request that correspondents, in referring
to former answers or articles, will be kind epoogh 10
name the date of the paper and the page, or the namber
of the question,

Correspondents whose Inquiries do not appesr after
& reasonable time should repeat them.  If not then pabd-
Hished, they may conclade that for good reasons, the
Editor declines them.

Persons desiring special Information which is purely
of a personsl charscter, and not of gemeral imterest,
should remit from $1 o §35, according to the subject,
as we cannol be expected to spend time and labor to
obtain sach information withoat remueneration.

‘R Pamps for Hot or Cold Water; $30
and upward. Tbe John H. McGowan Co., Cinclanati, O.
“Rollatono Mac. Co.'s Wood Working Mack'y ad. p. 380.
" The Eureka Mower cuts 3 six foot swath easler than
& #e cut mower cuts four feet, and leaves the cut grass

lght and loose, curing in half the time. Send
relreular. Bureka Mower Company, Towanda, Pa.
‘Pare Oak Leather Belting. C. W. Arny & Son, Ma-
* Presses & Diow. Ferracute Mach. Co., Bridgeton, N.JI.
Wood Working Machinery of Improved Design and
Workmanship, Cordesman, Egan & Co., Clncinnatl, 0.
Experts 1o Patent Causes and Mecbanlcal Connsel,

wENT referred to In these columns may be had at this
office. Price 10 cents each.

() C. B. C. writes: Tam about painting
my brick hoose, and a friend suggests using what is
called “ Brillant Stucco Whitewash,™ that it was very
wmuach cheaper than oll colors, ana, if properly put on,
would be as durble as oll colors, He sald one end of
the White House, Wishington, was painted with it and
had proved a success, A. The stuceo whitewnsh (see
answer to O, E O, page 875 (40), last volume), when
MM‘:’:" “':d n::“‘ Bew “'; i properly prepared and spplied, answers very well for

Spilt Polleys at low prices, Aame strength and | oq0.4f-door brick and wood work, and has been used
m“':":mf:"hg":“ & Son's Shafting | 1y, Latisfaction on the rorth wall of the White House.
Works. Drisker ., S |1t does not cover old painted walls =0 well,

Malleable and Gray lron Castings, all descriptions, by
Erie Malleable lron O . limited. Erie, I'a. (2) J. A. M. writes: I havea carriage which

See Bentel, Margedant & Co.'s adv., page 412 is trimmed with blue cloth, or rather cloth which has

Natlonal Steel Tabe Cleaner for boiler tubes. Adjust- | 0e¢nblue, but now it fs much faded. How can I put
sbiedurable. Chalmers-Spence Co. 0 Cortlandt St ’\\ on some color without taking the trimmings off * A.

Dissolve completoly 1 oz, good cotton blue (aniline blue
6 B) in alcohol 1 plot, mixed with warm wator, 1 quart,
Apply with a foll brush quickly, 50 ss to obtain a unl-
form color.

Corrugated Wrought Iron for Tires on Traction En.
gines, oto. Sole mor, I Lioyd, Son & Co., Pittab's, I'a.
Best Osk Tanned Leather Belting Wm F. Fore-
paugh, Jr.. & Rros., 3| Jefferson 5t., Philadelphia, M. -
Gardiner's Pat. Belt Clamp. See illos adv,, p, 413, (3) D. A. writes: In your paper, the Ser-
> & ENTIFIC AMERICAN of May 21, you state the large steam
Wright's Patent Steam Engine. wi '“um“',c €Ol cylinder cast at the Morgan Iron Works was made of
Of. The best engioe made. For prices, address Villlaw
W “ £ Newburgh. N, ¥ gunmetal. Will you please Inform me through your
ThEhE, Man ni gl paper If It was made of brass gun metal or lron gun
Nickel Plating. —~ole manufacturers cast nickel an- | a1y AL Iron gun metal,
odes. pure nickel salts. lmporters Vienna llme, crocus, P. N ks: W1 s 1 be
ete. Hanson & Van Winkle, Newark N.J.,and92anass | (4) P. N, nsks: What is the best method
of ventilating an ordinary country school house, the

Jdberty 5t, New York.
Presses, Dies, Tools for working Sheet Metals, etc, | usual sizo of which Ix 24x18 feet, and 10 feet high? Sup

Fruit and other Can Tools. E. W. Bliss, Brooklyn, N, Y. Poso the number of puplls (o be twenty-five or thirty,

For Sequeira Water Meter, see adv. on page 551 and the room to be heated elthor by wood or conl stove,
> : is the outside pure alr heavier than the warm carbonle

Clark Rabber Whoels ady. See page 350 acld Inside the school room ¥ If the wann carbonle
For Pat, Safety Elevators, Holsting Engines. Friction | scid insida (which settles st the bottom of the room) Is
Cluteh Pulleys, Cat-off Coupling. see Frisble'sad. p. 31 lighter than the cold outside alr, how can it be forced
Safety Bollers, See Harrison Boiler Works adv., p. 381. | or got out of the room ¥ If heavier, how can the out-
Minersl Lands P'rospected, Artesian Wells Borsd, by side afr get in the room near the bottom ! Does an
Pa. Dismond Drill Co. Box 423, Pottavilie, Pa. Seo p 381, ordinary stove remove much more cn’vbn;:nlc'nt:d :n‘-
~ - : . than is created by the combustion of the fuel, this

The Sweetland Chack., See fllus. adv., p. 3%. on the -upponlllnn’lllll there I considerable carbonio
Machios Knives for Wood-working Machinery, Book | w04 iy the room resulting from breathing, ete.? A,
Bioders, and Paper Mills. Also manufacturers of S010- |y iy employed In the United States Army Hoepl:
man's 'urallel Vise, Taylor. Stiles & Co. RiegelvINe.NJ. | o0y i norpung tha best, namaly: Have (1) under the
Bkinner's Chuck. Universal, and Eccentric. See p. 307. | yiove a large opening throngh the floor, connectod by

Any numbers of the SciENTiFic AMEZnicAs Svrrie- |

American,

— —
() A H. C. writes: 1. 1 bave a umm“:-u-uum v::r::u::?u.a.w.om-

line, two miles in length, upon which I wee the Blake

tranmmitter and bell telephone and telegraph Instra- | Ction M B T ¥ G
ments for calling. How can 1 make condensers so as aingham, fr....

0 get rid of the resistance and Induction In the tele- e, T, W. COPOBiicse ivorss
#raph instraments, and how shall I connect them ¥ A. | Crank fastaniog, 5. A. Balley . ...
It canmot be doue with the ordinary telephotes, See | Crpamer, yacuam, V. M. Weller. ..,
Professor Dolbesr’s telepbone In Mast tssne of the Ser | Cultivator, eorn. J. J. Deal . ... .
ExTunc Axericay. 2 Ploase give me directions for Ou . aniky, J. Job

| Culttvntor tooth, W. W, Speer, ... . ..
“nt:::“(mm). "m'c port

(1) Biodent seks: What (5 the height | oremcior, B & Rl oo
above sea level of Moant Mitchell, Mosnt Clingmans, | Dolls. construction uf, Masco & Taylor....
Rosn Moantain, and Bald Mountain, all In North Caro. | Draught attachment, sleigh. I. . Linderman. .
lina ¥ A The twelve bighest poaks of Black Mountalns, | Desught reguistor, W, M, Vage s ol ... ..
Norih Carolina: Clingman’s Peak, 6.701: Balsam Cone | Prier. I, K. Buzzel)
(Guyot's Peak), 6,061; Sandoz Knob, 6.612: Hairy Bear, o
6.207; Cattall Peak, 6,560; Gibbe' Peak, 6,556, Mitchell's |

Peak, 6.576: Sugar Loaf, 6,01; Potato Top, 6,259,

Musieal instrument, C. G. Conn, Elxbart, Ind.
H. H. Howland, San Franci

Filtering tube for wells, C. C. Cole (r).... .
packer, C wil & 2 d o
Fruit Dox. Pratt & Browh.....ccvvu.vivemrsssssissas
! Frult drier, W. G. Fland

]

Wearers harness, Kendish Loom Hamess Company,
Providesce, R. L

Wire fadric, machine for making, W. C. Edge, Newark,
N

Fuel package, F. W. RIter, Ir. ... ocnnnninnnen

(OFFICIAL.)
INDEX OF INVENTIONS

POR WICH
Letters Patent of the United States were
Granted In the Week Ending
May 31, 1881,

AND EACH BEARING THAT DATE
[Those marked (r) are reissoed patents.]

A printed copy of the specification snd drawing of oy
patent in the annexed list, also of any p a
since 1586, will be furnished from this ofice for one dol-
lar. In ordering please state the number and date of the
patent desired and remit to Munn & Co, 5i Park Row,

New York city. We also furnish of Harness back pad, C. Scharringbausen. ... . :
Rranted prior to 195; but atincreased cost. a8 the spect- | qant o

Harrow tooth, speing. C. D. Carter. ...
Harvester binder. W. K. Baker..... ...

Seations not baing printed, must be copled by band.

Steam Enginvs: Eollpse Safety Sectional Boller. Lam. | an airsbaft {ssy two foot aquare) with the outside nir (not
bertyilie tron Works, Lambertyille, N. J, See ad, p. 381 | cellar); 2, openlogs for the outiet of foul alr both
Clark & Heald Machine Co.  Seo ady,, p. 413 around the baseboards of the walls and also vear the
Y full address for Emer- cellings; the apenings being provided with shutters so
DL YRy 10 mu-ln.u ‘e | 1bat the escape of foul air may be regalated as the
'm;;"' o _,,‘mh‘"‘,‘ weather may require from near the floor or near the

50000 Sawyers wanted
Mn's Haod Book of Saws (freel,
A4 pages of valuable Information
MW ote Bamerson, Smith & Co., Beaver Falls, I's. celling.

Telegraph, Tolephone, Elee. Light Supplies. See p. 413, (5) P. 8. M. writes: I am about setting up

Tight and Slack Barrel machinery a specialty. John & horizontal tubular boller, § foet by 2 feet, to heat my
Gresnwood & Co., Roohoster, N Y. oo lllan. adv. pA12. | house, Could I attach & magasine similar in prineiple

Blavators, Froleht and Passaneor, Shafting, Volleys  t0 that used In base-burning, self-feeding stoves, which
And Haogors, 1, 8. Graves & son. Roohester, N. Y would supply coul to the fire during the night, llwr:hy

For the manufsctare of metallie shells. cups, ferriles, keeping up & more oquable heal and rlm;x:rh::::o:wr;
blanks, and any and il kinds of small pross and stampea | GUent firiog ¢ 1f such & thing I pract cable b be g
WOrk in copper brasa, gine, fron or tin, sddress C.J, God- best be accomplished ¥ A A magazine cank
Lrwy & Sow, Union Olty. Conn. The manufacturs of small | readily sttached (o a horlzgontal boller, but vertioal
boilers bave been made with & contral magnxine extends

WRres. notions. and noveltios in the above lne, & spe
Walty, See adyvortisvmont on page 413 tng parallel with the flues and provided with & ring st
Gear Wheels for Models (list free); Bxparimental | the lower end projecting Into the firebox.  Buch bollers

Wark, ste. 1. Glibert & oo, 111 Chester *L., Phila., Pa. give good satisfuction

Alr, p of and us for dryiog. G. H. | Hat Snishing process aod spparstus. W. W. Me-
A e e o2 s N e R I A e
Annuneiator, speaking tube, W. R. Ostrander.... 32%0  Hay and cottoa press, B. Bradley. -
Auger, W, L. Parmelee... ........ . B38| Hay tork, borse, J. A. Walsh ...
Axlo lubricator, Laskey & Arnold.......oeaeernnere 202,141 | Head rest, portable, R. W. Sharp...__ ...
Axles, device for cutting screw threads and Heating sppamtes, coupiing for rallway, J. T.
shoulders on, B, T. Stowell.. ... cviiees pepuitey 200185 Houchens ......... retvmnsassasanesstransnveie
Bag holder, G. O, Donlson......... w0 2082 High and low water indicator, G. & B. Doerhoefer 2238
Bathometer, J. A. Davidson.... o 2275 | Holsting apparstus, J. M. French ... -a ST
Bed, folding cot, E S, Gritith, .. « UL | Home power, U, B. Macarthy.... T
Bed, spring, H. Hebert.... « 202310 | Horse mke, S, R. Nye (rh.... st
Bodstoad, T. T, Woodratl, ....ouviireicinns +v 2424005 | Horseshoo, 8. K. Minton.... e MBS
Dedatoad, cabinet folding. Holly & Koa .. 2233 | Hydrant, fire, W. L. Adxms, s
Bedstoad, invalld, H. Vao Pelt............00 ++ 22170 | loo and refrigorsting machine, D. Bayle.. 0303
Bell, electrie vignal, J. B. Johnson, .. « UL | lee cream freeser, J. Marsden. - R3S
Beversgo, table, A. K. McMurray.... « 2213 | loo creeper, C. B Friel. .. .... .. . Mime
Rinder, tempornry, E. WHIIAZ . «cvviier wvvannns L1 | Izniting mechanism, L M. Rose....... K233
Blaat fu Jots ¥ wv ernreres LI, 220 | Lron and steel. plating, T. Fleltmman. ... v e
Bleaching and purifying liquld bituminous mat- Kettle turnace, portadle, D. J. Rockey. .. LS
ters, process of and apparatus for, Voo Ofen- King boit, 0. L. Kingsley ...... .....o.0.. W
helm & Von Haildinger...........ooo0 o Swesasae 242,171 | Knife for cutting off bananss, W. Tracy,..... ... 22287
Blulng package, D. Dunscomb. . - Knitting machine, E Howard . ..... .....
Boller fire box, F. F. Landis. ......oeoes Kuitting muchine, O. F. Tripp. ..
Holt and rivet catter, °, W. Levalley. T Ladder, extension, J. L. Crafts ..
Bolt heading maching, C. 8. SOALOD oy ciiniinnns LS | Lamp, olectric, N, S, Kelth ...
Book and card corner rounding machine, I, P, Lateh, reversible, J. P, Batley....
) I R Latoh, reversible, J. Broughton. ...
Book, copy. Requa & Dunn (F....oaeiee 5 o Lathe, wood turaing, C. W. Wilder. .,
Book stitchipg machine, W. F. & J, Barnes. .. ..., 242100 | Leather sabstitute, G. L. Lippold. ...
Boot and shoe sotes, channeling, M. A. C. Holmes 20233 | Lifting Jack, J. . U1llyard. . ........... o
Boot or shoe, T. K. Kelth .....oevererrere wee o ML | Look, A 8. APPEY: i A
Bools and shoes, machine for inserting th ed 1 ve fu T. A. Buckiand
wire lo, W. . Cufr.... ... .. erareennine senees 3T | Lubrioator, R W. Drow ... vy cones el
Bottle, tollet, 3. A. Etmball...... ¥, conoonn LN | Lubrtoator, O FL JOwell ...ovune vieriesinsine W3
Bottles, case for halding medicine, T. A. Long.... 323,47 | M loctric machine, U, A. Hussey.... e
ox, G. A. Freeman ........ R e ereees 20 | Murking out sled for o D. £, )
Dridge truss, E, Thachor. ...« . : DRTROI sta s cxsrheann urlcnlt m l "'M .
Tiruah, KOPUbIng, L M. BALLSR...rveres eensacseess 22106 | Mash tub, ¥, Niomann .o oo i
Bucket A stmilar articles, slop, M. Campbell.... 28270 | Moasuring cablnet, liquid, P. Sangent. . LS
Duokle, J. O, Huteblnson. ....veeuvenis Nessasasrass U151 | Motal wrticles, machine for bending, i C. > axe
Buckle, trace, D. Schoenthaler, ... 2T | MUK ecoler, J. J. Smith. ... Wos veasiarees DI
Bung, vent, Pentlarge & Firsoh (r).. . BT | Mill plek, F. T. Baldwin....... aars
Bushing, anti-friction, T. R. Ferrall. 2239 | M1l pick bhandle, A, Caspar. ... .. e
Pution, (. T BOWS «ciyorrsissvranisrarsasns ssates LA | MUl water regulator, J. Morton...,......... YT
Button and lacing stud, blank for combined, F. A. Millstone carbs. fan frame for, . H, Pulton..... 354
Smith Jro..ooeens b senaae 23| Mirrors, ete, manutacture of, C, Laval........ R
Button, lever. W. . Howea.... .....os . oo X | Moulds, dles, and matrices, m-Mnﬂuﬂn'd
Oap, Fox & ROSERDAMM ... oovviianinis vrr vrorine e orf rounded, W. H. Gaillebaud.. . e - 243
Car brake, mechsnical pnoumatic, B Sohrabets.. 22,20 | Mole trap, T, Mabbett, Jr ..., . e LS
Cnr, cattlo, B, Houbaoh oo oovianns 3 | Monument, D, Schuyler. . ........... 2074, 41
Car coupling, J. E, Comba. ..., Motion, ete,, h for t rotary
Car ooupling, J. XL s (r) AW Nammond ..., Seniaen naa Al..llt
Car coupling, M. R, Thurber Musical Inatrument, mechanjoal, G,
Our hoater, K, B. Gol... ... : Musale, anlmal, W. J, Kerr .. -.:.o...l.l...‘omlmn iy
Carburetar, 1. W. Shaler..... +vues vos cevveces ULTY | Noodlo threader, . A. Parrel).
| Candboard, machine for cutting J. De Beauvals . H230 | Noedlo threador, ¥, 1L Russell,
| Oattie tie, 11 M. TRODDARNS 1 as e vss srenss ussnnssasans 220 | Niokel plaiting fuld, (. Brocker.. .
| Contritugnl machine, H. Carstaedt .., .. o BULN0 | Ores. dosulphurizing, W, L, Thompson .
Chaln, drive, B, 5. Benson. vissvit shiedh oo LN | Paeking, piston, C. Jenkins .. ... .
! Ohaln slide, guand, L. 1, Sondhel oo B30 | Packing ring, V. B, Halloek.. . ..... oy
Ohalr. 3. M. DOAER. o vasae ) Packing, steam piston, A. N. Matthaws
| Chamber vessel, A BU....c.vonrsvserrasssspassans vaiot ean, 1L 11, ball. ... s
| (heek rower and marker, FL. . & 8. L. Neer, Palot. compound for remaviog, I, Geaser,.
| Chlmner, A. 8, WhILEmOED (Ecove oo Paper box, rown & Pratt............. >
Chuok, Inthe, W. L. Swee . s per pulp, machine for
Churn, T. W, Do Tray 5 e 3T manufacture of, G, n."n':'.:f"'""“ e
Ohurning cream, W, B Conner, + AT | attorn marken, A. P, Wickersham, . oo “u”a
| Otigar tip outter, 3. A. Lieb .. « MM | Puvoment, maphalt, G, ¥ & J. Stmpaoan
| Clock oane, Atkinson & Somens, - US| Perging maohine, T. W Fleteber (r)
Clook, eleotric sigoal, W. Vogel.... 2,28 | Pon and penell case, B, M, Cottard.. oo m"
| Coml. apparatus for burning soft or bituminous, Pormutation look, Mt} """\;‘:‘:m Weeniye .
| 00 BAM asssasansensanses SN Cosinenina UR18 | Photo moulds, producing, W, u e “““.
| Cnek, gauge, B. Rodinson. .. <« ME | Photograph and mirvor, combined, O, Laval ..
Cofes pot. M. CRmPbell. .., vvrvvs sorsisianssoves MO | Fhotographs (n oliet, producing . [Tt
Collsrs and caffs, machine for ourling. K. 1. & J, bawd ..., 10888 s e can SO ESR y
’ W, Uandner. . cooes esosvy Saibunurvyant MR LMY TN m..... R e e L T
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Piston, sdfustable, 3. Peoston. oo oo

Srcientific

American,

[JuLy 2, 1881.

w” Wheat, ote,, machine far séouring and oleaning,

o 8 verrveens NROEY LKL PRI . 2,009

::o‘:‘."'l.?!lo:r;::.w 'Pllm unau‘ Whitetree, hotse duuchln.. B Jnnn ..... FIVRE
Plow, ditoking. v.uln'.o.. L. 0000 Wind ongine, F. L. Mollvalne.,. ..., . tn
Flaw, sile Iml; NI o vdavidorany LM W ind engine, Smith & Woodared .., LY
i ’ Vo 21 | Winamill, A. Andorson ... et
;‘33::'3".’.'..:'7.'."”.&.'.'“ ;\"“J"'l':;m ..... eiers e 208 | WENAmMUL G M TORAY. . e 242,40 Now Edition of WEBSTER, has
Pross; J. L DARKOD, 121 2is Lo L2 | Windaw soreon, Bartle & SLORML, . .oouienn. 2,180 118,000 Words, 3000 Engravings,
I'rossiire or vacuum ﬂ!llm!ur und mnnwr. N. (LN e ; ::lm:u‘w -n‘r‘q-nn R, ;\I |rrlln o "l : ;::!‘\: 4800 NEW WORDS and Moanings,

RPN .o siveiiin vovnpinpninss  susesinie 20 0od bending maohine, 1, Rarthelmes ... 07 M
Palp. npparatus for srinding wood, T Hanvey.... M8.808 | Wrenolh, 8. K HUADUL Lo i, wnm  Biographical Dictionary
Pamp, O M, Farelngton o w voe M2 | Wroneh, C. Scholy, o M0 of over 9700 Nﬂ mes.
Pump, W, & Lanoey. NN Lo B0 Writing InI-In adjustable, J \ llnrrlmnnh TR Publishiod by G. & C.UEHRMH.Hprlnuhold, Mash,
Pamp, T Maney, 8o iecrenrenss M2 Yoke, neck, G, Y. Bogart . 0.5 5

Intor, steam and hot water, ¥, Y. Gola..... 242,500 — . P — "
TEaf olnk, i A SOAR .o DESIGNS [ PATENT GEAR DRESSING MAGHINE
Rallway slgnal apparatas, M, -mnnmn ..... : tarial oasket, J. Binsteld. 19,28 I . mﬂl(lgu.m\‘.lm LATHES r‘p: :.:‘r:(; ADRILLS
Rallway traok gauge, I Nolan. oo Gato, 1L Faller. ... 10,287 : . Vi N DBY [ \\(

Roolining ohalr, 'otter & Beaver, VLT
ROPAROIALOT, 8. GRAY . ovovr covviinniiniinin:
Rafrigerator, W, =, I‘-M
Rofrigerator wagon, J. T, (.unwy
Reln holder, O, L, Sampsom. .
Relay or elronit olosar, \n-!nrn A \'nll
Kaddio, R B Whitman \
Saddle, harness, K. R lntnmun

Salt dollar dredgor, O 1), Stowart,
Scrapor, oarth, W. T, Meloan., ... .
Sarew tap, G. B Whitehond,

Sealing pross, B J Brooks oo oot

Sawer inlet and tragy,
Sewer trap, I, Torelll ved aas
Sowing mnohine, W. L, Fiah (r)
Sewing machine, G, 8, Rominger Ves See
Sewing machine. Stephonson & \Im--lvln .
sowing muohine, E. 1, Thomas

AL Rolly... ...

Sewing maohine button hole nl(uvlmu‘nl L B

Balrd.. .
sewing mlN-Im\ gulde nml nm\dln holder, |‘7‘ g
Thomas
Sewing machine uhullln ll \l “u-l"
Sowing muchine trimming attschmont, (.urrvll &
THOMAS. . ovivrnensnen
Sowlng machines in sowing Ilnlm.n |nh- )ml- 1||\
vico for nxe with, B EIoKemeyor.cooivevnrenns
Shafts and pulleys, arsangoment of, A Boothroya
Shoed. A lhmmn oo . SREvE el buAAN Ny
Shovel handle, W, H. Jnhn-nn (Thivevesvenanersones
Shuttor f;\ulnnnr‘ 11, B Shattuok......
Sleigh shoe, B D, Cannon.... covicviviarnns
Soap bubble pipe, G. L. Miles.,
Soap maker's Iye trough, D, F. Trout, .
Soap manufacture In onder to extract llu mnl-
tors contained therein, trentment of saline

Hguors resulting from, C. V. Clolus...
Sofa and bed, combined, A. €, Poole. .
Soldoring machine, can, F, W, Schiulte. . .coovininen .

Sole, tip, In, Shuter & Davis . P
Sowar, brondoast seed, J. C, Waddell...
Spindle, W. T, Carroll

Spindlos. tank rall and mlju-(nbh- bourlng l’(-r.J.

.. w2100

< U240

Hnrness torret, 1, (rnm' oo

J 19.9%
““"' Tnkstand, W, B, Taylor. 12,200 |
LI Spave, honting, G. W, Graves ! 12,058
ML Pype, tont of printiog, J. K. llum-r- . 12,280
ML Pype, font of printing, A, Wil 12,201 |

. R - &
um TR \l)l. .\I \RK

: :‘:l“h Buttor 00lor, J& BRrbOr. ... v cveiiiievinssisnssrraris san |

« 2310 Cards, playing, Bussall, Morgan & Co, f.4m
b .“f Chooolate oronm drops, J. S Hnwley & Cooooaie, . 5380
M2 n‘ Cigars, L. Dessaner & Co, ba W etunsine S

Cipars, J, R, Smilthe . ... .ccoiinns 800
Clgnrs and olgarottos, Stealton & Storm...... oM

and xmoking and ochewing to-

Clgars, olgarottes,
e DROOG, GIRoon & SONTOKSOR L. ooviviiririnrnreesees 8,810
VR TOIORDNO WEtEr:J . Wi TR R Cccai i inavessse-sasssvonss 508
M. 5 .
' Corsots, Furoy £ Opponheln, .« o.ovvee i cianmnrsnrnss 8511
M

Cultivators, drills, horse rikes, harrows, plows, |\ul-
vorizors, and seedors, Wheeler & Mollok Co,.
Food, milk, Roothlishorger & Gerber.

Halr tonio, AL S, Bakor
Hoos, G. T, Lane...........
Hog ringing tools and devices, 11, W
Lamps, C. F. A. Hinrlchs
! Licorice paste,J. C, MeAndrew o
Medical compound or linlment, 11, G,
Mowers, Inwn, Carr & ¥Ylobson.......
22 1% Ours. handspikes, and capstan bars,
gt Aymar & Co.
"l:'."!:l Olls. lubricating, Leonard & Ell
. Plows, Carr & Hobson,..... e
Shirts, D, MUler & Coueennnnn vovenninns G
Souff and smoking and chewing lnbnuu. (- Ww.
Holme
Spiced eeasonings, W. G. Bell& Co. ..oovvvinnnen o 8,305
Sougar and lemons, preparation or compound of,
RIOSON & M OXRIIL S Ca ks g saanseh s nes oo (ons s ann . 8,28
Tobacco and clgarettes, chewing and smoking, G.
W HOIMO . . i e i osiinssiossnnsnnsirsossesarasnes 8,501
Tobacco and clgarettes, plug and smoking, J. W.

. B205

.Hill & Co...

RIEN b |

2he,060

Tobucco and cigarettes, smoking and chewing, L.

Relorlo 242,257 GINtera .o s e §.283, 5,800

\K"\(‘;’l:r’l’::q W. 1. Cuff.. ; ,_“‘ ;‘“ | Tobacco, cigars, und cigarettes, chewing and smok-
ing, Goodwin & Co.. A W s S o S g
SRR R V)Y, - 242,008 | Tobacco, cigars, and clnnrcues. chewlng. smoking,
Starch, manufacture of, J A Owcnur) o and plug, O. M. Arkenburgh s
Rtenm boller, W. A, Hennessey, ....... e ' 3T VA SR e R T R T AT oy S
Steam boller, portable, G. Solden....... . 242,290 T""_{“‘g" f.'ﬁ:::,lud cigarettes, plug and ‘m‘m"‘
Siaazi ]l TV ORITON . oouveccees assonanssasonannsanasanansas

stexeotype plate Holder H. B, Allen. % ;g:';: Tobaceo, PIug, 8. J. Foree £ Couvevirinainaricanne on B.DL
Bldee Earaet of o I Rettg oo 7 ,‘,,‘;; Tobacco, smoking, R. W. OlU¥er.. ... ..c..cuees 82 |
P a =2 ."\.‘ W Tokam.... " apey; Tubacco, smoking and chewlng, Globe Tobacco Co.. 8,384
RN e (U s o e s a ] Winte I OO oo s e s ne s g

Swve oven shelf, revolving. R. P. Gordon..
Stoves, cullnary attachment for besting, J. S.

ined, C. C.
Street main, B. HORF (r)ocoevvnnvan
Sucker rod wrench. E. G. McClure......

Sugar, evaporating, corystallizing, and refining
saccharine solutions and producing dry re-

fined. J. A. Morrell,. - 22216 tisernents must be received at publication g’&w carly |
Sugar. machine for pulﬂ-nnng grape, Lyon & | as Thursday morning (o appear in next
o RS e N s .. 20307 |

Telegruph, sextuplex, S. D. Fleld
Telegraph, sextuplex, H. C. Nicholson.
Telephome, C. A. Hussey.....
Telephone, C. W. Raymond.......
Telephione switch, E. T. Glliiand...
Telephone system, H. C. Haskins .
Telephone transmitter, C. Moselev ..... 5
Thrasher and separator, grain, A. McN nucht .....
Toaster, B. C. Copeland..
Torch, Nluminatiog. C. H. Wldgerdul
Toy bowling alley. J. H. B.Bryan ......
Toy money box, Kyser & Rex ..
20y Phlol, B R AVER coiive oonerevnoness
Traosportation and exblbmon case, M. 8. Her-
e R D AP
Tray for displaying hand mifrors, G. Bastman.
Tray, gold pen. J. MOrtoD . ceceeeeeninnnn ou
Trieycle, J. A. McKenzle, ..
Tumbler washer, W. P. Clark..
Umbrells sticks, eanes, etc., omamentnl covering
B e L e s vs o con o= rsss cossresonsonsss
Valve, steam actusted, A. V. Smith......
Vaalt, grave, J. F. Winchell. i
Vegetable peeler and slicer, H Br.\ndv-* Er
YVehicle, I'. ilerdic.........
Vehide door and step, passenger, P. Herdle.
Vehicle jump seat, C. H. Stratton ....
Vehicle, passenger, I, }lhr-hr. +
Vehlcle runnlng gesr, C, W, saladee (r)
Vebicle spring, ¥

- W.Grier. ...

Vehicle, um.whul.d PG A A

Velocipede, C, Beger.. .
Velocipede, 0 U. Guinand
Velodipede, A. J. larrison
Velocipede, G, B. Scuari...
Ventlluting bulMings, ete.. R. Bullymore. .,
Veotilsting sewers and dralns, T. S, Very. ...
Ventllating window for rallway curriages, T.
Paschke.. -

Violin resonator, E, Berliner
Wagon and swing for 'hllvln 0. comb’ d \l Remley 2
Wazon. buckboard, J. H. Robbins
Wagon hound, ¢, M. mvvl-‘nl.un;h.. .
\Yagun Juck. 8. I-nrmn

Vagon wheel,

- Downbam ..

\\'xrtlrr.!»r. Iul'hh‘.'. . C. Nicholas. .,
Washing machine, H. J. Skinner.
Wateh dinl, A. C. Noreross., ..

Water ol

et, A. Edwards

Water cooler, A. 1. Merrill. 3 2

Water heater for cooking mnges, ete,, N, M.
Simonds.. .

Watering stock, devies for Merrell

Waterprooting cloth, composition for, C. P. Orne

Wave power, J. W. Swales

Weather strip, E. Randolph

Whest cleaning machine,
Nheat for grinding,
W, Smith

Leach & Silnker
apparatus for pregaring, J.

-

- 28

. M2A5

Yczst powdur. Preston .t Merrm. -

j‘drrrtxsumrms:

4250

Back Page, each insertion = « « 81,00 a line.
(About eight words to a line.)
Engmrmg: may head advertisements at the same rate
per line, by mearurement, ax the letler press. Adver-

wem

XX COT (uot painted, White Duck) $2.

. U256

- 20204 |
iR
- 202355 |

2e2m |
22213
42348
WTH
20221

MEAS Vi CUBLFT.

Mukes a perfect bed. No mattress or pillows required,
Better than o hammock, as It fits the body as pleasantly,
and lies straight. Folded or opened instantly. belf-fast.
eéning. Itisjust the thing for hotels, offices, cottages,
Gmp-mu‘xlnxx sportsmen, eto, (mod for the lawn,

plazza, or ** coolest place In the house.” Splendid forin.
nmn or children. Sent on receipt of p w or C.O. D,
For 50 cts. extrn. with order, I will p CXProsssg e
to any rallroad station east of Mlnlu |g River, and
north of Mason and Dixon's lne. For 95 cents, in
Minnesots, Missourd, and lown. =end for eirculars,

H. W. LADD. 18 Fulton 8t., Boston ; 37 Canal St., N.Y
27 Arch St., Phila.; and Mnkot 8t., Chicago.

U139

W50

MACHINERY DEPOT

STANDARD MACHINERY roa ALI. PURPOSES,

H.B.SMITH MACHINE CO.
EsTas’ 1849. 92OMARKET ST, PHILADELPHIA

From % to 15000 Ib. welght, trus to pattern, of unequaled
strength, toughness, and durability, 1500 Crank Shafts
and K000 Gear Wheels of this steol now running prove
its superfority over other Bteel Castings. Send for
« lrculnr uml rion ist.
CE ER -'I‘l EL CASTINGS CO

I Library St l'hllndelphln Pa.

K M'f'rsin U5,
Steel Hoist W' 0. Snior 20 omp:
son's Patent. 75 & 77 First Ave,, Pitts-
burg, Pa.  §2™ Eoglish Patent for salo.

FOR SALE.

Caomplete Machinery of o Fertilising Faotory, all In run-
ning order. Apply to I, O, Box 75, Ilnlnnmm Md,

242,10

42148
242,10!

-jes Aace syt~ TAS MURDOCK JR

BRASSJCOPPER

Sty .vacﬁ\_,w SHELT & TURE iN MEEMETA

THE T B

\FATHR ELEVATOR. OR STEAM JET PUMP. l
Haa no valves or moving llf'l
With 40 1b will
olevale 1

rea water through
FPOsOA.

TaRESTEN 4 Y ,l, A
1% In. pum }
-‘ . a 5 stream o 1 ln

mmp, pric

elavates nl. 25 1t 'lll hporl

of Engineers' Fand Machiniste' »
VAN DUZEN & T lll'l‘. ( lnchmnll. 0.

r nnd for cataloguo

Inside Page, each insertion « « « 235 cents o line. i

Steel Castings

lll nl Ul Ih, prossure, | AItto 2 In, bore, 4 1n. stroke,

"14,

‘I)N LROC H[ \‘L

MACHINISTS' TOOLS.

fron Planing

PECIALTY,
w lll'l'( oMn \Il (-. « 0.. \\ orm--lvr. \lllun,

DEAN BROTHERS,
Steam Pump Works,

INDIANAPOLIS, IND.,
Manufacturers of

BOILER FEEDERS AND POMPING MACHINERY,

FOR ALL PURPOSES,
Send for new Hlustrated Catalogue.

.

Celebrated Original
BALTIMORE
FIRE-PLACE HEATERS

To warm upper and lower rooms.
The handswowment, most economieal
( ‘onl S1oves In the world,

B & SO
l’(-un’rv OMce and Salesrooms,
29 and 41 Light Street,
Baltimore, Md.
Marnrxisen SLate MaNTELs,
07" Send for Oircwlars.

| (VIVIL, MF(‘II/\\I( \L.

AND MINING
| GINEE

RING nt the Rensselaer Polstechnic
lm-lltuu- 'l‘ros. N. Y. The oldest engineerin,
| sehool in America, Next term begins September 1
| The Register for 1583%0-5]1 contains . 1ist of the graduates
| for the pust 54 years, with their positions; ul~n course
|otnudy. nqulremcnt- expenses, ete. Addre:
DAVID M. GREENE, Dlroclor.

DO YOUR OWN PRINTING

Presses and ontfits from § to $500
Over 2,000 styles of type. Catalogue and
reduced price list free,

H. HOOVER, Phila., Pa.

RUPTURE

; Dr J SHFR)mX"l uwlhnd moe, ﬁl Bm-muy.
Now \urk. Hix book, with l'bn(ogr-p\nlc lkenesses
of bad cases, belum lnd after cure, malled for l0¢.

Blind Stile Mortising and Borl
tizo two Hlind Stiles at once for l- xnd Slats, in all kinds
of wood, regardless of knot f M) per minute,

them clear of chips, nnd -ll bore for mlllng
slats, per minute. M. BUCK, Lebanon, N, H.

PATENT CYC AND SPINOLE »

nMRLS

PORTABLE at
MUNSON BROTHERS.
[5) MasuracTuncas,
* \_s‘mﬂial\uq‘c
o* Amml.mﬁumnos%.

UTICAN.Y.U.S.A.

Alq(o

NECKED LOADLL
AND OIL  TIGHT DUSH

Leffel Water Wheels,

With recent improvements.
l Prices Greatly Reduced.

8000 in successful operation.
FINE NEW PAXPELET FO2 1879,
Sent free to those interested. §

James Leffel & Co.,
l;nn;.hcld, 0.
110 Llhcrly N, Y. City.

PAC ALE, in Willoughby Street,
FAGTORY JOR. AAL Fror agy Kind of liaht oF
beavy manu uring ol 206 x 6.
llm'n{ah)ry bullding. ’\nmw. p PBKNT]
Prontico tores, Brooklyn, N, Y.

PORTER MANUFG, CO., Lim.
Now economizer, (mlf portable made

th return flue.
Absolute mui'ty

Agt., &2 Court-
Iandt Se, N Y

A WEEK, smudnyn homvwllylnldc. Costly
outfit rm Address Tuoe & Co., Augusta, Me.

\ Model Engines.

Complote sets of
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mn.urola‘ price, 8
-mc styie as cuts

(oar Wrisels ind [arts of Mod Sole AT All kinds of o&\r;m].‘
"ools and ator ‘atal m Froo.

Wlull'l‘llAN 176 Wishington Streot, Boston, Mass.

$125,

Model steam Enginos 1 1-2 in. bore.

Machines

EN-

Machines will mor-
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Silver Finish.
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hO\V READY—-The New Edition of Traoutwine's
Civil Enginecr's Pocket Boolk. 12mo. 201 pagos,
flustrated with 650 engravings from original designs.
Fifteenth thousand. Revised, corrected, and onlargod,
H. CLAXTON & CO., sm Mnrkol St., l'hllmlvlululn P,

FURNACE (-R;\’I‘F BARS,

(mc«m«««« 74
L WWLT "umn‘?‘a CiPATENT

206 WEST ST. NEW Y()l(l 5
The best and rhmpur ‘~'rml Jor Clreular.

5 20 perday at homc \lm lr»a \mnh &.!n 0,
In Address Stixsox & Co,, l’onltmd,Mu

KEUFFEL & ESSER'S, NEW YORE,

Hard Rubber Triangles, lrrozulnr Rallrondwmb% Shlp

Curves, Scales, Protractors, etc. Warranted
rect. Send for Catalogues.

S0l ONDONBERR)

PHILAPA F

THE BEST BAND SAW BLADE

OOD M'F'G CO.,

Manufacturers of lmn Toys, Fine Gray Iron Cnstlng.

Patterns, ete.
P, 0. Box 633. South Norwnlk, Conn.

OF THE

Scientific American

FOR 1881.
The Most Popunlar Sclentific Paper in the World,

VOLUME XLV. NEW SERIES.
COMMENCES JULY 1.

Ouly $3.20 o Year, including postage. Weekly.
52 Numbers n Year,

This widely circulated and splendidly Ulustrated
paper is published weekly. Every number contalns six.
teen pages ot useful information, and a large number ot
original engravings of new Inventions and discoveries,
representing  Engineering Works, £team Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, ete.
| All Classcs of Renders find In THE SCIENTIFIC
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, avolding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. Itis promotive of knowledge and progress (n
every community where it circulates
Terms of Subscription.-One copy of TRE SCIEN-
TIFIC AMERICAN will be sent for one pear 52 numbers—
postage prepald, to any subscriver in the United States
or Canada, on receipt of three doflars and twenty
conts by the publishers; six months, $L.20; threa
months, $1.00
(‘lnbg,_ongn extra copy of THESC TENTIFIC AMERL-
GAN will bo supplied gratis for erery cfub af gec subscribers
at $3.20 each; additional coples at samo proportionate
rate. eI
SCTENTIFIC AMERICAN and one cop!

o:);;:ms'c"::\t:m: AMERICAN SUPPLEMENY will bo sent
for one year, postage prepaid. to any subseriber in the
Dnited States or Canada, on Tecelpt of seoen dollara by
the publishers e

way to remitis by Fosta or, Draft, or
g:-::.:‘“;.m" ecarefully placed Inside of envelopes,
socuroly sealed, and correctly addressed, seldom goes
astray, but isat the sender’s risk, Addross all letters
and wake all ondors, drafts, ete., payable to

MUNN & CO.,
37 Park Row, New York.

To Foreign Subscribers,—Under the facllities of
tho Postal Union, tho SCIENTINIO AMERICAN s now sent
by post direct from New York,with regularity, to subscrib-
ors in Great Britaln, Indis, Australia, and all other
British colonles: to France, Austria, Belgium, Germany

Russia, and all other European States: Japan, Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to forolgn countries, Canada excopted,

#4, gold, for SCIENTIFIC AMERICAN, 1 year; §J, gold, for
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1
year. Thiaincludes postago, which wa pay. Remit by
postal order or draft to order of Munn & ©o., 87 Park
Row, Now York,
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“°§EZS,;!£?§L!!ST-I’ Cet These Cood Books Horms New I Buowe

The cnmpl'm P’.mn' .ach'mt The standard, beautiful, and incomparably chenp books of the Literary Revolution

am in demand lur lm{un-l our resources for manufacturiog them. We must manufne

ok, Vis ture and sell qulcl( ¥ lmmense editions of these books in order that we may afford
the low prices, and thist Wo may trans-
fer our c;plul to Wh l Ie v ou can the manufacture

CONTENTS nod sale of still other standard POSITIVE BLAST.
LA . books for which we are having most urgent demands.  If, therefore, you want any of IRON HEVULVERS PEHFECTI.Y BALANCED
the books named bolow, order them promptly, as we shall after i fow days cease : HAS
1o manufactare these editions, and they will then not be obtainable in the market. 15 SIMPLER, A'II)THEB o
, vu Haroes and Hero Worship,
Books 2 Cents. S R fago Womas FEWER PARTS THAN ANY OTHER |
. Tandy (orm, papsr covers, c I P.H. & F.M. ROOTS, Manufrs,
: 0 tompel ot Mintaiorw, KoYt Vorgion, Books 30 ?Qts. ‘ COMMERSVICE B, WD
BIATLL U nnuw ! v o+ Lake, o - .l:vn:‘lm.n.l n-,mn‘l;_ ele, m:'.-l.’.u.' (nding. ‘ ¢ 8 Cortiandt SL
ows, and Drivers? Jobi ol ERer, 7, St e s 5. ownse, Gon. A, | § G550 | e
0 (Al S " ‘ope
l‘? TR P ne Books 3 cents. Qe e Vit translated by Dryden: | WM. COOKE, Selling AgL., 6 Cortland! Streel, I Y
i Cone o Ml‘lgr- ' Handy form, papar covers, Formeely sold at 81,20 ,“'“""';{ l";."‘."’ "“"“'"';‘""’;:":"" P | JAS. BEGGS & CO., Selling Agls., B Doy Stront,
J . - v o w Mo ne, enimore Coo !
"‘“"q i . 1"0:‘!‘1':’ Carlyla's Lifo of Roless “':"m 'Tf.:.'. u:m'.n ,,'“:.;:u?';'h:ly\- by 1:.-......- 1aghas. ] L@ SEND FOR PRICED CATALOGUE
1A rogulre Trann- Macaulny's Life of Frederiok the Great. oininiscenced, by Thoras Carlyle. o : C Ol NG
g ‘ ??lm ‘h::' rm‘:s: ! i 'H::'t"u'l'.lll of Venlos, n:" "f'\':"ll'-’-’lvﬂl:vll:l".;a“:'h::l“\l:fv‘:}h-n s - PATEN]N
the Nombor o 14 oth rineipal 1 ol
M i et i 0e | Books 36 Cents. OLD ROLLED

n(.
{g N ng Outl Thoe Graver; Thomas Hoghes's The Iness of Christ
00 \Vof‘l TRPOIs 1t huoks . | llmmllful books, elegant oloth binding.
Ill. WILLING AN 7 ATH N o o Bits; B k c (o] Dectsive Battios of the World, H A l |q ( ;
; : “g‘h“’ Allo n ‘; oo 8 5 ents' ' 'l:.-'-«‘:l'nrl- h.‘ll-mk' by W nl-mﬂnuu Irving. S P I -
A p— w’“m or_Shrink- Handy form, paper oovers ! Jane Byre, by Chiarfotte Bronte. The fact that tl pafting haa Wr (ent. groster
l'"? T "nin:ﬂ?l:%“lﬂlhm ;R: ‘l}u“:‘l‘:‘?’&?‘:"h“ '"l}w.l{.:"\"r.n!:l Richardson. Cortane, by Madame de Stadl, u“’(!'l:.l“‘lj n m':-- III:I-D: ’nlnl I"lll!lll‘f “.I Khuge, than an
A L o
‘ Hand Met

Chu
i Itypatia, by Charles Kingsley | other in ase renders it undoubtedly the most economionl,
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g =lotting or Banyan's Plgeio's Progrom ; prico o cents, Jouh TR frx Gentlomian, by Mrs, Mulock Cralk. | We are uiso thi sole manufactyrers of the Cr Ly WIATED
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1 ; Countersink l)l’llll 1 Lawt Days of Pompell, by Bulwer, L COLLINK P AT LOUPLES G, and furnish Pulleys, Hangers,
Tool ll'\l.lgntl Tom- B k ‘, c Ivanhoe, by Sir W Fltier Beott, of the most sprroved st Price list mallpd on
H:'}g' l“‘;ﬂ;l”mmt l c:.r‘:- oo ’8‘ ' ents. Romola, by Gearge Ellot. ::f[dlnftllun o~ m lv . " oot ”"'.'“
1 nst n i J Handy form, paper covers, ! Try Stroet, 34 and 34 Aven 8, Pittaburg, Pa.
‘l’lm Ty-lu Ilnullon of “m Tho Sketoh Book, by Washington levin ! Comner Lake and Cannl Sta,, Chicago, ML
o ? flou! k or 8o, cn- Robinson Crusoe, h’v Danlal De Voo & BOO ks 40 cents- S Atocks of n.h shafting in store and for sale by
m A ll. An .ul nss.—_.\u. Totn Brown's Kol Days, by Thomas Hoghes, Teantiful books, elegant cloth binding, FULLEE, DANA & FITZ, Boston, Mu-
ul' »0 | lllml Stocks. X1V, Vise Hypatia, by Charlea Kingsloy. Carlylo's History of the French Revolution. Geo. Place \Im hln--rv Agency, 111 unmber- SL. N.X.
w ware o Sert ng Laat of the Molilcans, by J. Featmore C OOper, Gow c{.. s Wilholm Melstor, translated by Cariyle.
’\ (‘%?m'nug:’ lln‘;pc}:’ziwls'{ors«- The Now Testament, Revised Version. Milton's Poetical wlnriu. 2
% pa; n 5 ng Hrasses to Tasso's Jerusalem Delivered,
" Link Motions; Fitting Cylinders ; B k Daron Munchausen and Gulllver's Travels, (llus
m‘x.{o e o Surface Plate; To Cut oo s 1 5 cents' tratedl.
) t Luk'{“mn? to their Cocks: Handy form, paper cover. Aasop's Book of Fablos, illustrated,
NEE': of &u ng:'l: l-r!'l,e \(go it }(nk‘h‘crlnmhwdhy }\ n-\a‘;;‘ulnnln Leving.
° orng s Ane o ariotie e k
u\:y“\\'n Threads of Gas or Steam Rmnul: Iw e Ellot Boo s 50 cents'
nd Water Joints; To Make Spiral Springs Unnia, an Bgyptinn l’rlnm by Ebers Beantiful books, elegant cloth binding.
}'u ring. XV. FITTING CONNECTING Corinne, by Madame de Staol. Adyontures of Don Quixote, lustrated.
Runl - : Revirse Koys. VI MILLING MA- Ivanhoe, by Sir Walter Scote Masson's French Dietlonary (formerly $1.50%
CUINES AND MuLiNg Toors. xv 1L To Calorrarte Last lm" of Pompell, by Bualwer, American Patriotiam.—FPamous Oratlons,
THN SPEED OP WHKELS, PrLLevs, pre. XV Tax John Hallfax, Gentloman, by Mre. Mulock Crafk. Gelkle's Life of Christ.
gtlon S‘ ALVE. i—:&lﬂrm l.:hut_rg’lslont and (‘lu\x. B k 25 Smith's Bible Dictionary. - Touttkh Peoote. # E
upply ; To Measure the row of an Eccontri c Greon's Larger History of the Englin ) x
Xlx How T0 SET A Suane VaLve, XX, P )U'xl— oo 8 ents' vols, 8L ¥ - b WITHERBY, RUGG & RICHARDSON, Manufacturers
Suction Pumps: Forco Pumps ; Piston Pumps.—~INXDEX. Boautiful hooks, elegant eloth binding. Grote's Alstory of Grovee, 4 vols,, 82 of Patent Wood Working Machinery of every descrip-
The Light of Asla, by Edwin Arnold. Chambers's Cyclopasdin of English Literature, 4 | thon. Facilities unsurpassed. Shop formerly occupled
BY THE SAME AUTHOR. The Choloe of Books, by Charles ¥, Richardson, volx., 2. by R. Ball & (0., Worcester, Mass. Send for Catalogue.
'l‘boqllch-lvc Practienlly Explnined. Embroae-
n.- ple and comlllc(o l'nwt oal Demonstrations of BSSAY ON INVENTIONS.~How to Make a Profitatle
of e t in a Slide Valve Move- Invention. Contalns information that will enable any In-
menl. L and umsl.ruu:xz the effects of Varistions inthelr ae I a a r ventor to invent a device that will pay. 23¢. currency or
Pro| ’d oxamplos f.mtn}ly nlﬁﬂfd htmulu(l “ B 1c. stamps. N, DAVENPORT, \llmml-ﬂ Indisna.
. \ e, el v " » > Y
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Thoabove ar any of our books sent by mall, trw 5,000 Booksellers !aoder or supply our publl-  Tarms to Clubs Engines a complete suecess.
poat o, a1 the publication prices, (0 any address in cation Prices still 0 per cent. below
tho rid. Our varlous catalogues of Fractical and We allow the followlng torms to olubs: On 3 coples of any one book, 5 per cent discount: on 5 coples, those of other makers. Un-
gﬂenunc Books sent free to any one who will furnish l":n'r cont; on 10 coplos, 16 per cent; or on 8% Dot selocted from the st 15 per cent discount. Descriptive equaled for efficiency, sim ucs»
address, catnlogue and (lnstrated ]llmphlrt desoribing book-making and ty pe«lum: by steam will bo seut free on : ty. and durability. Prices from
HENRY CAREY BAIRD & CO,, | Tequost : $20 for 10 H. P.. to &0 Yor &
Industrinl Publishors, Bookscllers, and lmporters, H.P. All ecomplete, with Gor-
810 WALNUT STUERT, PIICADELPIA. RICAN Boo ernor, Pump and Heater.
P e 2 54 Ag dress. for circular,
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Ceneral Agents : Moston 1. L Hastings, 47 Cornhill: Philadelphia, Leary & Co;
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5 '.? - i THE BEST BOILER FEEDER KNOWN.

z - SURFACE FILE HOLDERS. INISTS’ TOOLS_-O\'N’ 17,000 in use on Locomotive. Sta-
E = By thelr use & erooked file may bo utllized us well as & M AC\!“! A.\-ﬂ ,.§mwm PATTERNS. tionary, Marine, and Portable Boilers.
& 3 Siing broad surfnces than has Ritherto been possibie. | Send fornew lustrated enfalogwe. THE HANCOCK INSPIRATOR CO.
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We compel Quartz to grind Quartz. '\ Lhe olasti l-::‘s.‘v;lm I keops the part 6 Against the rod with suficient pressure 10 be steam.tight, and yet Power Puncnes & Shears
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New York Ice Machine Company,

115 Broadway, New York, Room 78,
LOW PRESSURE BINARY ABSORPTION SYSTEM

Muachines Making

ICE AND COLD AIR.

Low Pressure when running. No wmm\‘ at rost. Ma-
hi g d by C. H. Del tor & Co.

NEW AND l\"‘llO\lD B\RBI'L MACHINE,

This Machine is adapted to all sixes and kinds of Bar-

rels. Satisfaction guarantecd or no sale. Can furnish
machines on terms to suit purchaser. \bn;\ county, or
State rights can be hiad on vuy terms. _nr mu xurum
Jars, address wal .l.\(hl. ¥l ‘

P. 0. B.x 256. \ est De l‘rrr. Vis.

USTA SIAM

and Sha; Diamond Cavdon Polnes, Indls n;;en-abl« for
Tru err Wheels, Grindstones, Hardened Steel,
Porcelain, and Paper Calender Rollers, Drilling, Plan-
ing, Mounlding, Millstone Dressing, and Sawing Stone.

J. DICK INSON, 64 Nassau Street, New York.

FRIEDMANN'S PATEN

EJECTORS

Are the cheapest and most effective machines
in the market for

Elcvating Water and Conveying Lumds

from Mines, Quarries, Ponds. Rivers, Wells, Wheel Pits;
for use in K. R. Water Stations, Factories, eto. They
are splendldly adapted for convering liguids in Brew-
eries, Distilleries, Sugar Reﬂmwz(«, Paper Milis, Tanper-
jex, Chemical Works, ete. Send for illus. catalogue to

NATHAN & DREYFUS,
NEW YORK.

SNOW'S BEST

Water Wheel
Governor,

MANUFACTURED BY
(OHOES TRON FOUNDRY
AND MACHINE CO.,
COHOES, - - N.Y.

the FLOW of FILTE
FROM the HEAD.
SI“P PERMANENT CURE OF CAIAHR“

HOME TREATMENT. NO CHARGE FOR
CONSULTATION, The fearful effects of
Catarrh on the system can be stopped, Childs
Catarrh Treatment is the only kKnown means
Send for dis-

Sole Manufacturers,

of positive, permonent curo.
eription, terms, ecte.  Address

Rev, 'l‘. P, CHILDS, Troy, O,

4011{\1 Iy Plurnl l‘nm'l Hand & liuuqul-l Chromo Cards,
with name 10, Franklin Pritg Co., New Haven, cu

THE DINGEE & CONARD CO'S
BEAUTIFU VER BLOOMING"

a BSPECIAL

! establishment makin;
BUSlN SSOF ROSESMOL RCE HOUSES

RO ? g ose. ver Strong Pot Plants,

table ste bloom, safely b) umﬁ.;vm d,
at all post-offices. 5 splendid varieties, your cho co.
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m LAWS AFFECTING PATENTS. -
l Ou.l the State logislatures exercise any control over deal- |

 |ings under patent rights? This question isone of increasing

fmportance, and presents many aspects: one of which—the
power of a State to tax goods manufactured under a putent
—is instrmotively discussed in & very recent Supreme Court
decision.  Othier aspects of the gquestion are not unfamiliar.
Every reader kuows that the general subject of granting and
enforcing patent rights is under the exclusive control of Con
gress, and that the States cannot dircotly interfere with o
privilege which Congress has granted,  But how far does
this prohibition extend? Very clearly, just as a State can-
not issue a patent, o it has no authority to decide whether
one is valid or to punish infringements,  On the other hand,
the great mass of ordinary contracts may come under State
suthority, notwithstanding they spring in some way from a
patent right; thus State courts may decide the meaning of
an assicnment, or entertain a suit for damages for breach of
a contract about o patent.

As the States need to be constantly on the watch for new
subjects of taxation from which they may derive revenue for
their increasing expenses, and the development of invention
under the patent laws is steadily embraciog more and more
of the luerative manufactaring business of the country, o
claim to impose taxes on patent rights and dealings under
them has been very natural.  The general result of the dis-
cussion has been that the patent right itself, being a privilege
directly granted by Congress, although a species of property,

he | cannot be taxed by a State; forif these rights might be taxed

atall, they might be taxed so heavily as practically to crush

them. No authority can be conceded to the States which

might result in eoabling a legislature to destroy a privilege |
which Congress bas been authorized to grant.  Thus, also,
a State cannot, by taxes, hinder the sale of a patent right or
the exercise, under it, of the privilege of manufacturing.
The combination of different materials to produce a new re-
sult or an old result better or more rapidly, which constitutes
the invention, eannot be forbidden by the State; and if it
cannot be forbidden, it cannot be taxed; for to tax is to for-
bid unless the tax shall be paid. But somewhere here the
restriction upon the taxing power censes. The right con-

to another the invention he bas made does not extend to the
manufactured article; it does not take the tangible property |
in which the invention or discovery may be embodied out of
the operation of the general tax or licénse laws of the State, |
The case above mentioned, by which the authority of the

3 | States to tax the manufactured article has been established,

arose in Virginia, under a law of the legislature, which made |
it a criminal offense to sell anywhere in Virginia things |
manufactured outside the State; without obtaining a license |
fee, for which a tax must be paid. Such laws have often |
heen passed in late years, and have borne somswhat heavily
upon all kinds of sales, such as are usually made by agents,
drummers, and traveling salesmen sent throughout the com-
paratively new regions of the country to represent the large
manufacturing establishments in the older parts.  They have
been enacted chiefly in the West and South, and are there,
no doubt, considered a healthful encouragement of domestic
manufactures and trade; while the view at the Bastand in
the Federal courts has been that they involve an objection-
able interference with the uniformity and freedom of com-
merce. In Virginia a traveling agent for the ““ Singer sewing
machines,” representing the Singer Manufacturing Company
in New York, continued his sales withont complying with
the law. He was prosecuted and fined §5). He contested
this fine in the State court; one of the arguments urged in
his behalf being that the State could not impose any burden
upon the sale of & machine patented under the laws of Con-

Supreme Court has now pronounced the decision correct,
saying that the grant of letters patent for the invention of
the sewing machine does not prevent alaw imposing a license
fee for making sales of particular machines made under it
It is, however, noteworthy that the Supreme Court pro-

: nounced the Virginia law invalid for another reason, viz.,

for taxing the machines merely because made in another
State.*

The States have sometimes seen reason to legislate for the
protection of their people against noxious or dangerous arti-
cles, and the question has arison whether a right granted by
Congress for manufacture or sale exempts the article from | P
such laws. The course of decision has been that it does not.
A patent right for making dynamite powder does not prevent
any State from prescribing regulations for manufacture,

storage, aud gale, such as will protect the community from
explosions.  So, n patent right for the manufscture of a
poison does not impair the right of a State Jlegislature 1o con-

The ownership of an in-
vention secured to the inventor by his patent canoot be im-
paired by local legislation; but he must be contented to enjoy
it in subordination to the general authority of the Stute over

wi | all actual property within ber limits. A similar question has | *
we i arisen in States which forbid or seek to hinder the sale of in-
s | toxicating beverages, where liquor dealers have claimed that

* The decislon of the Virginia Court of Appeals is uw-'ﬂiﬂ»

| case, 33 Grate, #08; and that of the Sapreme Court as Webber e Vir

@ | ginis, 12 Cent, L. J., 458

ferred by the patent laws upon an inventor to exercise or sell |

gress.  The Virginia court decided aguinst him, and the

[Jury o, l‘%%!

were intended to dlnplau. what s called the ** police power*
Lof any State; by which term is meant that general :-mhurily,
necessarily vested in every government, of providing for the
health, good order, peace, and general welfare of the com-
munity.

A distinet decision upon this branch of the suliject was
rendered about two years ago relutive to the *
This oil was manufactured under s patent right.  There was,
bowever, a law of the State (Kentucky) which required all
coal oils and like burning fluids to be inspected before sale;
and punished the offering for sale of any which the inspector
condemned as below the standard for safety. A dealer who
sold & paree! of the Aurora oil which had been condemned,
claimed that he had a right under his patent 10 sell the oil
in any part of the United States, and that no State could
forbid him. But the Supreme Court pronounced this claim
inndmissible, saying that the patentee’s right in the manu-
factured article must be enjoyed subject to the complete and
salutary power, with which the States have never parted, of
50 defining and regulating the sale and use of property ns to
afford protection to the common people.  The ownership of
the manufactured article is altogether distinet from the rigit
to the invention or discovery; the invention is protected by
national authority ngainst all interfercnee; but the use of the
tangible property which is munufactured by means of the
invention s not taken out of State control by the patent
right.

In so far as the decisions treat n patent right as superior
to State laws, they evidently throw upon Congress the duty
and responsibility of passing all laws which the interests of
the general public demand.  And it is scarcely to be denied
that the subject has not received proper attention,  There is

Aurom oil.”

Lone class of frauds from which farmers and dwellers in rural

districts, especially foreigners not well acquainted with our
language and business customs, have suffered extensively.

| It has been common for agents to travel through small towns

and villages, offering 1o sell county rights, or to appoint local
agents, for some new and patented inveotion. There are
“various forms in which such business is done; sometimes the
traveling salesman offers to furnish the manufactured article
in quantities for sale; sometimes he offérsa license to manu-
facture within a limited territory; sometimes an agency to
sell rights. But his negotiation always tends toward ob-
taining a negotiable note, or something which he can turn
1 into a note, from one of the ** solid men ” of the place. In-
' deed there ure several instances on record in which a person
who could not read has been led to sign a note by assurances
that it was only a paper appointing him afent; or in which
one who could read has been enticed to sign a paper ingen-
 iously printed as an ordinary coolract, but capable of being
| changed into a negotiable note by cutting off one end. of it
'1f the note were held when it fell due, and sued by thesgent
himself, the honest villager who made it would bhave some
chance of oblaining justice; for if hie could prove the fraud
he would be released. But the agent never keeps the note.
When it falls due, the maker fiuds that the agent almost im-
mediately got the note discounted and went on his way to
parts unknown. The note is owned by “an indorser for
value and without notice.” Now a familiar rule of law for-
{ bids the maker of a note to make defenses which would be
perfectly good aguinst the payee, when the note is presented
by one who bought it innocently before it wasdue. Thus the
swindle is completed.

Congress has taken no pains to suppress these frandulent
dealings; yet when some of the States bave endeavored lo
protect their cilizens against these traveling patent salesmen,
the objection has been made that their laws are unconstitu-
tional; that the manner of selling a patent right is wholly
within the care of Congress. This is probably true; but
forms a reason why Congress should pass a proper luw.

— . -

WATER GLASS. :

1In 1649 Von Helmont discovered that when in the prepara-
tion of glass from sand and slkali an excess of alkali was
used the glass dissolved in boiling water, butit was not until
1828 that water glass as now known was prepared and prac-
tically utilized by Von Fuchs, in stereochromy or slid color
painting, in mural and monumental decoration, and for the
preparation of varions cements and artificial stones.  Water
glass, soluble glass, or silicate of soda, as it is variously called,

-, possesses, when properly prepared, many unique and valuable

properties. In cold water it is nearly ivsoluble, or dis-
solves very slowly. In boiling water it dissolves with facility
and remains in solution whea the latter s cooled.  Water
containing 80 per cent of the glass in solution ix of udm
consistence,and may be used as a transparen t varnish on
substances; on. mmw.mﬂﬂu tat
moisture and change of temperature very well. Iﬂt
used extensively as a vehicle for certain pi i

over all painty or nmmmp!‘.
whon used o0 woods nm

i
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from Philadelphia to Boston in o steam wagon.
5o far as to design sleepiog cnrs and other rail-
conveniences so fur boyoud the comprehension of his

 that his reputation for snity was griovously en.

~ In 1802 Trovithick and Vivian obtained a patent for im-
| provements in steam engines and their application to the
propelling of carriages, and two or three ** pufling devils
were mide by them that year and the year after for use in
| London, They were nble to make five or six miles an hour
on common roads, but the enterprise was, after all, o failure.
The nest attempt of Trevithick was a high pressure loco-
motive engine for railroads, built st Pen-y-darran, in South
Wales, in 1804, It ran well and did good service, but its
weight finally broke the cast iron plates of the tramway, and
it eame 1o griel with broken axles. In 1805 a similar engine
was constructed at Neweastle. 1t ran backward aod for-
ward quite well on & temporary track, but for some reason
it wis never put upon the road.  After many years' service
as a statlonary engine it was set aside, and finally found an
honored resting place in the Patont Museum at South Ken-
sington. In 1808 Trevithick was running anotber locomo-
tive—the ** Catch-me-who-can "—arocund a circular track in
London, for exhibition purposes. In 1811 John Blenkensop
patented n rack rail for a steam rallway, and had constructed
an engine in which, for the first time, there were employed
two double-acting steam cylinders. It was built by the en-
gine firm of Fenton, Murray & Wood, of Leeds, Trevithick's
patent being still alive. This engine (with others) began
running on the railway from Middleton Collieries to Leeds,
August 19, 1812, nnd continued in use for many years,

Here was the real beginning of practical steam milroad-
ing. Within a year after the introduction of Blenkensop's
engines, three different methods of effecting steam locomo-
tion were patented in England. The smooth-wheeled engine
“Pufing Billy,” now in the Patent Museum at South Ken-
sington, was put to work in 1813. Stepbenson made his first
engine in 1814, departing from Blenkensop's plan mainly in
using smooth wheels. Springs were introduced in 1815,
But little progress was made during the next ten or twelve
years, though quite a number of engines were built by
Stephenson and others.  In 1827 Timothy Hackworth built
the ““Royal George,” the first of & new type, the nearest
approach to the modern locomotive that bad been designed.,
In 1829 Robert Stephenson (not his father, as is commonly
reported) built the “ Rocket,” in which the multitubular
boiler appeared for the fivst time. It also had an improve-
ment in the blast pipe arrangement of Hackworth. The
“Rocket,” came out abead in the celebrated competitive
trial of locomotives on the Liverpool and Manchester Rail-
way, in October, 1829; and it was the successful application
of steam locomntion on this foad that insured the final vie-

Besiese aonani o sus ainsem senes
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thoroughly mixed, are put into clay pots

glass is added, a clear sirupy liquid or a nearly color-
ly, according to circumstances, is obtained. These
may be diluted with hot water.

solution containing about 80 per cent of the glassis in
t demand. It is quoted at fifty cents per gallon, put
barrels or kegs.

L THE STEPHENSON CENTENARY.

"~ One of the notuble features of the celebmtion of the
 hundredth anniversary of the birth of George Stephenson, at

Neweastle, England, Juve 9, was a parade of locomo- |

tive engines. To thix the leading rallway companies con- tory of steam transport and inaugurated the modern rallway
tributed typical examples of the best modern locomotives for system of Great Britain. =
passenger and freight traffic, besides o considerable number o sSyibes s xn

of early locomotives, or so much of them as remaived after R 27 )

the numerous ulterations and repairs they were subjected to THE GREAT COMET NOW IN SIGHT.

while in use, In the latter cluss was the engine called | The comet which made its appearance to the naked eye
“ Locomotive No, 1," built at Newenstle in 1825 by Steplen. | in the northeustern sky on the morning of June 28, and

X son for the Stockton and Darlington Railway Compuny, | was seen from many points between Hartford, Conn., and

Another was the ©* Billy," fourth of its class, built by Stephen- | Ban Francisco, Cal,, is perhaps the comet lately reported by

j ‘son & Co, in 1880, ‘This wus a four-wheel coupled engine, | Dr. Gould, of Cordova Observatory in South America. It
e a8 was o similar specimen engine from the Old Hetton Col- | appeared, nfter its perhelion passage, in the constellation
= liery, which contained only the cast iron dome on top of the | Auriga, about cight degrees from Capella, with a bright

boiler, the steam pipes, and the feed pump of the original, | center and o tail fifteen dogrees long, It promises to be a

conspicuous object in the heavens this summer,

the rest having been removed when the engine was rebuilt
The new comer was almost simultancously discovered in

in 1874

The propriety of ascribing so much honor to Stephenson
has been seriously questioned, and his right to the compli-
mentary title, ** Father of Modern Railroads,”™ has been dis
puted, It 1s true that Steplhienson invented neither the rail-
way nor the locomotive engine; the distinctive features even <‘
of his successful engine may be aseribed to others; neverthe- |
less Btephenson had so much to do with the genesis of the
modern rudlway system, and his work was of such a vital
character ut the eritieal moment when the promise of the
locomotive was being put in the way of fultillment—at the
moment whoeo stenm transit on rails was first made o praeti-
cal and profitable certainty—that he is fairly entitled to
have his nume pluced at the head of those to whom we owe
the rallway as it s, !

Railways of a sort were in practical use before Stephenson |
was barn, and for more than s century the steam wagon hind |
been the dream of inventors,
constructed a small model locomotive engine.
later Cugnot was al work upon o steam carringe cmploying
two open-topped high pressure steam eylinders, the plston
rods working upon the same axis, o bis patent of April 28,
1784, Watt deseribes an improvement on ““steam ongines
which are applied to give motion to wheel carringes for re
moving persons, goods, or othee matters from pliceto pluce,
in which cases the engines (hemselves must be portuble

Fifty years

In the same year (1784), when Slephenson was but three |

yeurs old, Willlam Murdock made o working model of n
high pressure locomotive, which is said to have performed
well; but he abandoned his experiments in that direction
through the remonstrance of Watt.  On the expiration of
Wait's patent in 1801, Richurd Trevithick made a steam car
riage which ran very promisingly on a common road until,
through bad steering, it was overturned fo n diteh.  In the
meantime our own ill-apprecinted inventor, Oliver Evans,
had worked upon the same problem with such success that
he confidently predicted that the child was then born who

As carly ns 1698 Papin had |

this country, by P. H. Thompson, Blufton, Ga.; by T. L.
Edwards, Haverford College, Pu.; E. L. Larkin, New
Windsor, and several others, We are indebted to Mr,
Thompson for a special telogram anvouncing his interesting
observation,

A correspondent of the New York Sun reports the dis-
covery of the comet ot o little before 2 o'olock AL M., June
25, ot Washington. This we bellove s the very carlicst
slght of the stranger, and may ontitle the observer to the
Wiarren prize of $200.  The st appenrance of the comoet is
thug deseribed by the Sun gorrespondont ;

*Just before 2 o'clock this morning the writer wias sum
moned toun upper story window by n night watgher in the
botel.  Pointing to the horizon just east of the Georgetown
Helghts, the watcher said: * Don't you see that distant fire?’

** Bhooting up from the horizon was a bright, silvery, per-
feotly defined, and stendy  stream of light, fun shaped, It
wis wholly unlike the light of o distant conflagmtion, The
stream seemed to reach further and furthor up, pointing to
tho pole stur,  The boundary Hoes were well deflned, and
It waos no fire. There were nong of the waves
af Hght nuggesting nn aurors) display.  The distant glitter

converged,

!
of oo moving eleatrie Hght was (he only oxplanation that

could be glven of the singular phonomenon. Suddenly

" there wroso from the horizon o hrdlliant disk of light, biright

04 Vonus ot her breightest, nud fully o large o8 that planot
appenrs,  Ioto thix disk or nualeus the faoshaped stream of
Hght converged,  There was o longer any doubt; it was
the bursting into view of ncomet, the like of which bas
not been seen sinee Donat's comet of twonty three years ngo.

" The comot rose rapidly und became o splendid object. At
do'clock it was about fifteen degroos above the horizon and
forty five degrees north of the moon. At this altitude the
tall was about ten degrees long. It moved apparently
rapidly in an casterly direction, and was visible until after
sunrise,"

17

At half past four it was seen at Bodie, Cal, where the
nucleas was well defined and the wil brilliant. It was
observed at Tombstone, Arizona, at four A M., with the
nucleus apparently balf the size of a full moan, and the tail
fan shape and very brilliant.

A dispatch from London eays the new comet in the north-
ern beavens can be scen by the unaided eye even in the
morning twilight. It is predicted by astronomers that
before the first of July it will be visible all night.

The identity of this remarkable_ body will doubtless be
soon determined. Professor Lewis Swift thinks it may pos-
sibly prove to be the great comet of 1812, which !Ill been
expected 1o reappear in this quarter about this time.

Dr. Gould, of the National Olservatory of the Argentive
Republic at Cordoba, 8. A., aunounced, June 1, the appear-
ance there of a large comet which he suspects to be the great
comet of 1807, though that comet was not expected to retarn
for some fifteen centuries,

J -

Concentrating or Storing up Eleetricity,

We give, on anotber page, extracts from su able review
and criticism by Mr. Geraldy, of the performances and
claims of the new Faure battery, We also present an illus-
tration of the use of the battery in propelling & boat on the
river Seine, ut Paris, The battery bas also been applied to
drive & passenger omuibus in Paris, with promising results,
80 the newspapers state, =

Mr. Geraldy points out very clearly that the battery is not
capable of delivering such a large percentage of energy us
has been claimed for it; and his conclusions scem to be well
sustained. We also have a letter from a correspondent in
Paris who tells us that the invention is classed there like the
Keely motor, and that the most extraordinary efforts are
being made to force the sale of stock shares in the patents,
which no doubt sccounts for the published inaccuracies
which Mr. Geraldy mentions, .

In London Professor Osbhorne Reynolds has deemed it
necessary 1o publish a note, cautionary to the public not to
be misled by the enthusiasm with which Sir William Thom.
son views the new battery. Professor Reynolds makes the
point that in & pound of conl there are stored up eleven
million foot pounds of energy, while in a seventy pound
Faure battery there is only one half that amount of energy.
He also reminds the public of other modes of transmitting
energy, such ns wires, ropes, compressed air, etc., which he
thinks have been found wanting.

All this is very well.  Let all possible deductions be made,
and still we think it will appear that the new battery con-
tains qualities ard powers that promise to render it s most
useful appliance in the arts. While it is true that coal is
far superior in the quantity of stored-up energy, i$is
true that the coal must have the weight of a Steam
added to render it available to drive a small boat or n car-
riage, for example. We are inclined to think that Sir Wil
liam Thomson is doing the public a better service ih prac-
tically experimenting with and trying to find out how the
new battery may be best applied to the wants of man, than is
Prof. Reynolds in discouraging these efforts of his col-
league. i il
Exhibition In Orizaba, Mexico,

It is announced that a scientific, azricultural, and indos-
trial exhibition will be beld at the city of Orizaba, Mexico,
in November next, under the auspices of the Government of
the State of Vera Cruz.  Arrangements have been made for
all necessary space in the exhibition building for exhibits
from the United States and all goods intended for exbibition
are exempted by law from import duties, Reduced rates for
passage aud freight have been secured from points in the
United States to Vera Cruz, and a cordial invitation has been
extended to citizens of this country 1o participate in the
exbibition, cither ns visitors or exhibitors.

A Large BHelt.

What is deseribed ns one of the largest belts in the world
was lately finished at Bingley, Edgland, It is 132 feet long
nud 6 fect wide, It is two layers, the outer layer huving
three seetions, of which the middle section is 36 inches wido
oud the two side sections 18 inches each.  The inner layer is
in five strips, in the following order, beginning at one edge:
First, 14 inches wide; second, 8 inches wide: third and mid.
dle, 28 inches wide; fourth, 8 inchies wide: fifth, 14 iuches
wide.  The belt is both wire-stitehed and hand-sewn, und
l!xf: arrangement of the strips, it will be seen, breaks the
Joints very effectively. It is to work considerably under its
power, being intended to transmit only 600 indicated horse

powerover a flywhcel and drums of 71 fect and 7 feet respec
tively.

—

Tho Sourco of Much Noise,

At Granville Corners, Mass,, o conple of men began the
work of drum muking in 1858, Now they have o fivestory
factory, 110x40 feet, from which they bave tornod ouk
70,000 drums.  Thoy were mostly toy deums, aud were made

of wood, tin, brass, snd nickel.  The drumbeads ‘
up 80,000 sheep sking. Pk

Messrs. Williams, White & Co., of Moline, 1,
trated in our issue of June 11, is belng exi
in shops having considerable iron bending to
privcipal application in the manufacture ﬂ
wagons, and wherever a number of M \
the same form are required. Ly

We are lnfo};u.o:l‘tbnt‘uw'mlng muching made by




- Nl ‘engraving represents & new cattle ringer recently pat
ented by Mr. Horace E. Barnes, of Lee's Summit, Mo.

‘A is the fixed jaw, which may be similar to the corre-
sponding jaw in an ordinary punchiog tool. It is provided
at the point where the punch engages it with a cushion of
rubber or leather. The movable jaw is made in two parts,
B, arranged to work side by side, and both pivoted to the
jaw, A, as if made in one piece. The part, B, is extended
into a bandle, corresponding with the handle of the fixed
jaw, A, and its tip carries the punch, D, which is similar to
that of an ordinary punching tool. The movable part of
the jaw, B, corresponds in shape with the fixed part for a
portion of its length. The front portion or tip is extended
beyond the tip of the fixed part and formed
fnto a ring, through which the punch, D, works,
and its rear portion is provided with a slot, of
ellipsoidsl form, in which works a thumb screw,
C, the threaded portion of which screws into
the part, B. The handles are thrown apart by
a-flat spring attached to one handle and bearing
agaivst the other.

In using the instrument the handles are
pressed toward each other just sufficiently to
prevent the punch from protruding beyond the
surface of the ring. The screw, C, is then
turned so 88 to place the thumb piece trans-
versely scross the widest portion.of the slot,
which holds the parts in such position that the dis-
tance between the ring and cushion on the oppo-

- Scientific Amervican,

rogulator, When the pistons rise the pipe leading to the
bollor will be closed, and when the pressure is removed from
the lower piston, the water pressure forces both pistons
down, and opens communication between the supply pipe
and the boller feed pipe

Every enginecr knows the advantages of having an equan-
ble supply of water. It obviates danger from low waler,
Insures dry steam in o properly constructed boiler, nnd saves
fuel and lnbor.

The inventor informs us that this deviee has been in suc-
cessful use for some time past, and Is considered more reli-
able than any attendant can be. It is compaet and simple,
requires no packing, aod needs little stiention. 1t will be

pecn that the water supply Is controlled catirely by steam,

BARNES' CATTLE RINGER.

site jaw corresponds with the thickness of the gristle be- | and that the duty of the float is simply to turn the steam on

tween the nostrils of the animal
applied to the nose, and when the punch and ring are at

the point where the hole is to be made the thumb screw is |
given a guarter turn, so that it can work in the slot.  This |
allows the punch to protrude beyond the surface of the ring |
s0 as to punch the hole as desired when the bandles are
pressed toward each other.  When the handles are released
the spring forces them outward, so as to withdraw the
punch, D, within the surface of the ring, and the thumb
screw, C, is agsin turned so as to bold the parts in the
former position. The tocl is then partly withdrawn from
the nose with one hand, and the nose ring placed in position
with the other hand. By this construction provision
is made for punching a neat hole and for

inserting and withdrawing the instrument with-

out unnecessarily cuiting the animal or marring

the extremities of the hole as punched, and also

for clearing the punch from the hole by means

of the ring.

~ IMPROVED FEED-WATER REGULATOR.

We give an engraving of an improved feed-
water regulator, lately patented by Mr. Charles
H. Kuline, and is being manufactured and intro-
duced by the Kuhne Regulator Company, Limit-
ed, of Corry, Pa. Fig. 1 isa perspective view
of the regulator with a portion broken away to
show internal parts; Fig. 2is a vertical section
of the steam and water cylinders; and Fig. 3 is
a detail view of the steam valve which is ope-
rated by the float. The larger cylindrical ves-
gel or float chamber is connected with the boiler
above and below the water line by two horizon-
tal pipes, each provided with a valve by which
commupnication with the boiler may be stopped.

The float in this vessel is connecled with a
lever connected with a valve for opening com-
munication betweén the float chambers and the
larger of two cylinders, placed axially in line with
each other and sbove and at one side of the float
chumber. These two cylinders are accurately
bored, and are each provided with a piston at-
tached to opposite ends of a common piston rod.
The upper cylinder is provided with a water-sup-
ply pipe at the top, and two lateral pipes placed
oneabove the other. The upper of these two pipes
leads to the water space of the boiler, the lower
one is the overflow. A guide rod extends from
the float downward into a pipe terminating in a
small cock, which may be opened from time to
time to keep the pipe clear.

The apparatus is attached to the boiler, so that
the float is on the water line. When the water
in the boiler falls & small distance below the
usual working level, the float drops, and opening
communication between the steam spuce of the
float chamber and the spuce below the piston in
the larger cylinder above, the piston is foreed
upward and carries the smaller piston with it,
closing the overflow pipe, when the water forced

in by the pump passes through the upper or feed pipe into |

the boiler, and is retained by a cheek valve, When the float
is raised by the increase of water in the boiler, 0 as to shut
the steam from the lower side of the piston, the pressure of
wiuteron the smaller piston pushes it down so that the water
pasees out of the
boiler.

Should it be desirable to use water from the street mains
the upper lateral pipe will be dispensed with, and the open-
ing into which it is screwed will be
which was used as the overflow

overflow instead of going into the

plugged.
will now

The pipe
be taken to the

The ionstrument is then [ and off from the actuating mechanism,

Further information may be obtained by addressing the
Kubne Regulator Company, P. O. box 606, Corry, Pa.
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MECHANICAL INVENTIONS,

An improved milling cutter has been patented by Mr.
Alfred Muir, of Manchester, County of Lancaster, England.
This invention i= applicable to eylindrical milling cutters and
globe-shaped cutters, and to cylindrical cutters having
curved, rounded, taper, or flat ends, also to face cutters and
to reamers.  The teeth are formed on the cutteror reamerin
the usual way, ahd then spiral grooves are made around it,
thus dividing the faces of the cutting edges. In making the

]71.
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KUHNE'S FEED-WATER REGULATOR.

spiral groove the edge is undercut to muke clearance at one
side, and afterward the other side of the groove is cut out,
thus giving clearance st both sides of the entting edges.

Mr. John Grein, of Maine Prairie, Mion | has patented an
improved wrench for use in olling carringes and for other
purposes, which is so constructed as 1o hold the nut when
removed in such manner that it can be replaced without soil-
ing the bands,

Mr, Johin Hyslop, Jr., of Abington, Mase,, has patented a
machine for cutting, shaping, or finishing the heads of tacks,
nalls, and rivets, which is so constructed as to make all the

boiler, and the feed water will be taken in at the top of the | heads uniform in shape aod size.
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Summer Conventions,

Among the important conventions rece ntly in session are
several at such a distance that only the briefest accounts have
been telegmphed,

The Society of Civil Engineers began ts
thirteenth annual meeting in Montreal on the 15th The
members were welcomed by Mayor Beaudry and Prine ipal
Dawson, of McGill University.

The Associated Maltsters of the United States mot nt
Ningara Falls the same duay

American

The American Railway Master Mechanics met for their
fourteenth annual convention in Providence, R. 1., June 14,
ninleen States heing represented at the opening session.
The secretary’s report showed a membership of 197. A
paper was red from Reuben Wells, of Louisville,
Ky., upon the manner of riveting boilers, favor
ing butlon-set riveting above hand riveting. The
paper was generally approved. A report from
Jucob Johann, of Springfield, T, favored a
straight style of boiler rather than the wagon
top. A committee was appointed to consider
the propriety of adopting a standard gauge, A
commitiee was appointed to report on the most
cconomical plan for running locomotives, The
next day Mr. James M. Boon, of Fort Wayne,
Ind., reported for the commitiee on the best
means of producing combustion of bituminous
coal in locomotives, Mr. W. Woodcock, of
New Jersey, for the commitice on the best form
of locomotives, reported in favor of the Amen-
can eight-wheel as best for express passenger service,

The fourteenth anoual convention of the Master Car Build:
ers of the United States and Canada began in this city on
the 14th. A large number of delegates were present. The
first session wus devoted chiefly to the discussion of proposed
amendments to the constitution relative to membership,
The chief interest centered on a proposition to make eligible
for representative membership avy person having a practi-
cal knowledge of ear construction, and to give to such a
member all the privileges of active members, and in addition
thereto in all mensures pertaining to the adoption of stand
ards for car construction, or the expenditure of money, one
more vole for each thousand cars owned by the company he
represents. It was conlended by those favoring the pro-
vision that it would gain for the association the
active interest of the heads of the various mil-
road companies. and by those who opposed it
that too much power would thereby be given te
the wealthier corporations. The matter was
finally referred to a committee of five, to be re-
ported on at the next annual meeting. The re-
mainder of the morning session was occupied by
the discussion of the report of the committes on
brake-shoes,  The alternoon session was devoted
aliogether to discussion of the rules governing
the interchange of freight cars between roads.
The rules relate to the condition of cars, iuspes-
tion at the time of interchange, and payment
for repairs and for cars destroyed while in the
custody of other roads, Among the important
subjects to be reported on by committees ap-
pointed last year at Detroit, are, ** How 1o Pre.
vent Accidents and Injury to Train-men,” **The
Best System of Train Brakes for Freight Cars,”
“Standard System of Screw-threads for Nuts
and Boli=." An interesting feature of the con-
vention is an exhibition of recent inventions rela-
tive to improvements in rolling stock.

The American Pedological Society convened
in this city on the 13th. President T. C. Duncan,
M.D., of Chicago, read an important paper on
“Pwdology as a Specialty,” in which he urged
8 larger attention to those diseases which occa-
sion the terrible mortality of children under five
years of age. Dr. S. Lilienthal, of New York,
read a paper on infantile eczema. Otber infan-
tile diseases were discussed, such as tousillitis,
gastro-enteritis, capillary bronchitis, ete.  The
officers for the ensuing year are: President, Dr.
8. Lilienthal; Vice President, Dr. W. B. Cham-
berlain; Secretary, Dr. W. P. Armstrong; Board
of Censors, Dr. George F. Foote, Dr. T. €. Dun
can, Dr. M. Deschere, of New York; Dr. E M.
Jones, of Tauoton, Mass.; and Dr. D. Foss, of
Newburyport, Mase. The president then ap-
pointed the following gentlemen to propare
papers to be read at the next convention of the
society: Prof. Dr. W. Owen, of Cincinnati, on
chronic eczema; Prof. Dr. M. Deschere, on capil-
|.ry bronehitis; Prof. Dr., W. C. w‘q 0‘ Olll-
cago, on diphtheritic croup; and Prof. Dr. J. P.
Mills, of Chicago, on elemontary infantile foods.

The American Tnstitute of Homeopathy began its thirty-
eighth annual session at Brighton Beach, Coney Tslund, June
14, with s large attendance. In the usual address the presi-
dent, Dr. J. W. Dowling, of Brooklyn, said that there were
6,000 physicians in the United States whose practice was nc-
cording to the homeopathic law: there were 11 homeopathic
medical colleges, no less than 38 homeopathic hospitals, 20
dispensarics, 28 State societies, 92 local societics, and 16
medical jouroals. In a paper on personal hygiene as to
fluids drunk, Dr. George M. Ockford, of rlington, V&
mont, spoke of the need of caution with regand to the use
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’ IMPROVED WAGON SPRING.

The engraving shows an fmproved wagon spring Intely |
patented by Mr. Christopher Heinon, of Fort Laramie, |
v | Wyoming Territory, and designed to lessen the concussion
- | between body and bolsters, The bolster, A, is supplied at
the ends with removable standards. and with sockets, B,
| formed in one plece with o saddle plate fitted on the bolster.

. | Inverted sockets, O, made like the sockets, B, but somewhat

y the pursuit of
! could ho used without disadvantage
rage in southern olimates, but in the north once n
generally be the limit, as dyspepsia and nervous |
frequently followed the coffee habit when in-
pdulged.  He recommended caution in the use
most valuable of beverages and foods
elean, but exceedingly lisble to pollution and
‘in the propagation of diseases, having in o
erty of absorbing putrescent matter with-
ng detectable by the senses,

- Advantages of Eleotrie Ra'lwayws,
xtended necount of the construction and working
“of the & cluctrie milway at Berlin the London Z¥mes
1  first among the advantiges which the cleetrie
“motor has over stenm or compressed air for passenger trans-
clrcumstance that no heavy machinery bns to be
o) ‘about to set the train in motion. The carringes can,
~ therefore, be built in a lighter manner, thus reducing the
power necessary to move them, and permitting all bridges
', and other supersiructures to be built more cheaply than
~ usual.  Beveral carringes, cach with a dynamo machine, can
~ be joined to one train, and by this distribution of motive
y power much steeper inclines can be overcome than when the l
~ same train s drawn by a single locomotive. In addition to
the ordinary brakes, means can be provided to short-cirenit |

“ ~ the machines on the earringes, and to cause them to nct as
e very powerful brakes. The use of large stationary engines
| reduces the amount of fuel necessary to develop a certain
i _power on the traveling carringe. and if waterfalls ean be
J utilized the cost of working these railways can be further

diminished. It seems probable that such railways can be |
usefully and economically constructed to facilitate the traffic
in crowded streols, or in situntions where local circumstances
favor their application.  From all that bas been done during
the last few years it is evident that the art of transmilting
power by electricity has advanced rapidly, and that its prac-
tical application is continually gaining ground.

A Vessel Wrecked by a Water Spout.

i The brig Bogota recently arrived at New Bedford, Mass,,
= baving oo board a party of shipwrecked maricers composed
of the officers and crew of the wrecked British brigantine
Florence May, who were picked up in the ocean, about 600

P miles from this coast, their vessel having been almost torn |
to pieces by a water spout. Captain Cochran, of the May, |
I says that he sailed from New York May 13, with a crew of |

eight men and one passenger; weatber was good, and May
23 the vessel had reached lutitude 35:42, longitude 65:26,
and was lying becalmed ; at 2 o'clock A M., she was struck
in the bow by a waterspout, which hit ber so forcibly that
she was opened forward, her jibboom and head gear were
twisted off, and the vessel severely strained and her seams
opened, causing ber toleak badly.  The pumps were at once
started, and for three days she drifted about in an unman-
agenble condition. Fortunately the weather was good, and
but little difficulty was experienced in keeping her free
from water, but on the third day one of the pumps gaveout,
the water began to gaio io the hold, and the boats were pre-
pared for leaving the brig; but at this juncture the Bogota
appeared and rescued the crew, with their personal baggage,
The Florence May was 213 tons burden, and was loaded
with a miscellsneous cargo, consisting mainly of flour and
grain. = N
Quick Telegraphy.

The Direct Cable Company and the Eeening Telegram of
this city seem 1o be justly proud of a recent feat in rapid
telegraphby, by which the result of the Derby mce in Fog-
land was announced bere in advance of all other mediums
of communication. The Telegram
prise, had an operator and instrument on the grand stand
at Epsom, The remainder of the story is thus recorded
“Horses got away at 10:21:5, New York time
passed winning post 10:23:55, New York time
resched New York 10,24
5 seconds."

with its usual enter

Iroquois
Result
Time oecupied in transmission,

— - —
Electrienl Light Patonts,

About 175 patent
relating to electrical lighting, in this country, and about

bhave so far been granted for patents

three hundred more applications for patents thereon are now
pendiog
When we consider the large number of patents now exist

ing for It'lv:-lu;vhlnz' fnstroments lc'll‘lbllll“"", alarme, elee

trical battories. switches, and the divisions of elecirienl
devices, it will readily be understood that the Patent Offlee
ut Washiogton is rapidly becoming a great store house of
noveities reluting to electricity, und that this branch of inven

tion Iy nlready one of extraordinary magaitude,

1""7. R,
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HEINEN'S WAGON SPRING,

shallower, are secured to a bar extending parallel with the
bolster, A, and guided by the standards. In the sockets, B, |
are placed springs, D, which may be either of rubber or|
steel. The upper ends of these springs arc received by the
sockets, C.

With this construction the body of the wagon has an elas-
tic support, which relieves it from shocks and the running
gear of the wagon, and at the same time relieved from the
downward blows of the load.

This device ean be readily applied to wagons already in
usge, and will not only break the concussion between the
body and bolster, so as to avoid injury to the load by jar-
ring, but it will increase the durability of the wagon.

Fig. 1 is a perspective view of one end of a bolster having
the improvement applied, and Fig. 2 is a transverse section
showing the relation of springs, sockets, and bolster.

IMPROVED AIR PUMP.
The illustration represents a p%nu-rful double-acting hand
pump for air or gas lately brought out by Mr, H. Weindell, 405
N. Fourth street, Philadelphia. A smaller pump for oir oaly

WEINDELL'S AIR AND GAS FUMP,

was ilusteated io this paper on Ogt, 16, 1876, in which the lead-

ing principle is the same as in the pump now lusteated, The

present improvements made consist mainly In greater sim-

plicity and different construeton in the pumplog cylinder’
1o ndapt the muehine to more varied s '

By moving the hand lever, conslsting of the frame contain: |
ing the slide rod, piston, and piston rod, the two flywhieels are
rotated, und the momentum seguived by these is sufMelent to
bring the cylinder to o point where the resistance of the com-
pressed nir is equal to that in the receiver, At this polot the
slide rod (on hand lever) and the crank (formed on the fly
wheel) stund at such an unglo as to work like u togggle joint

‘and compress and expel tho air with great force.

19

The particular pump shown is expreasly designed as ex-
baust pump. 11, therefore, has o long stroke (0 inches) and
very large and light inlet valves of 234 inches dinmeter, con-
sisting of leather plates backed by sheet brass. The flywheels
are 15inches in diameter, and the entire machine is very
strongly built, weighing almost 70 pounds. It will, when
compressing air it its regular working speed of about 110
revolutions n minute, readily give in its 2§ inch cylinder 32
pounds pressure to the inch.  In exhausting it will also
quickly raise mercury within three-quarters of an inch of the
barometric pressure.  This s with valves actuated by ale
pressure only. The same pump is also built for u better
yicuum yet, having for this purpose valves operated by frie
tion only, aud a simple contrivance connecting automatically
for o short time at ench stroke both sides, thereby answering
s a Babinet cock, making very complete exhaustion possi-
ble.

—— = e
Tho Lady Franklin Bay Colony.

The members of the Arctic expedition under the com-
mand of Licutenant Greeley, have assembled at St. Johns,
Newfoundland, intending to start July 4, for Lady Frank-
lin Bay. The whaling stenmer Protens bas been chartered
for the conveyance of the enlisted men and officers detailed
by the Signal Service Bureau for the expedition. The per-
sonnel of the expedition s us follows:

Lieutenant A. W. Greeley, Fifth Cavalry (in charge); Lieu-
tenant James B, Lockwood, Lieutenant Frederick T Kislin-
burg, Sergeants Edward Isracl, W, 8. Fewell, George W.
Rice, and D. €, Ralston, of the Signal Corps; Sergeants D.
L. Brainard and D. Sion, and Corporals D. C. Starr and N,
Sailor, Sccond Cavalry; Corporal P. Grimm, Eleventh Tn.
funtry; Corporal J. E, Elison, Tenth Infantry; Privates
Black and Gardiner, Signal Corps; J. Frederick, Second
Cavalry; J. Ryan, Second Cavalry; W. Ellis and T. M. Con-
nell, Third Cavalry; Charles B. Heory, Fifth Cavalry; J.
Bender, Francis Long, and W. Whistler, Ninth Infantry;
J. H. Bredbrick, Seventeenth Infantry; and W. H. Cross,
general service,

The expedition is intended to establish a permanent scien-
tific colony at the most suitable point north of the eighty-
first parallel and contiguous to the coal seam near Lady
Franklin Bay. The official instructions provide that after
leaving St. Johns, N. F., except to obtain Esquimau bunt-
ers, dogs, clothing, ete., at Disco or Upernavik, ouly such
stops will be made as the condition of the ice necessitales,
or as are essentinl in order to determine the exact location
and condition of the stores cached on the east coast of Grin-
pell Land by the English expedition of 1875.

The main purpose of the colony is meteorological olser-
vation, the station being one of eight or more to be estab-
lished for such work by the United States, Russia, Norway,
Sweden, Holland, Denmark, Austria, and probably also by
Germany, France, Greal Britain, and Canada.  The Ameri-
can colony engage in the work of geographical explomtion
by sledge parties, and will give careful attention to the col-
lection of specimens of vegetables, animals, and minerals,
Incidentally they will keep a sharp lookout for the Jean-
nette expedition, which may drift into that quarter,

Dritting Half a Year,

The following report of the rescue of nine Japanese sail-
ors by the Pacific steamship City of Pekin, is printed in the
San Francisco Chronicle of June 18: The Japanese had
becn blown out to sea in a storm which occarred December
9, 1880. They lost their masts and rudder in the storm, and
had been drifting at the mercy of the winds, they knew not
where.  After their own provisions were exhaunsted they sub-
sisted on their cargo, mostly beans and dried fish, and such
rain waler as they could cateh during the six months which
had elapsed since the typhoon occurred. They had burned
most of the small woodwork, doors, berths, windows, ete.,
of their vessel for fuel, and were on short food rations, 40
beans per day for each man being the allowance. Their
fire, when put out from time to time, they bad rekindled by
rubbing two picces of wood together. They had given up
all hope of ever seeing land or anything human again, when,
on Saturday, the 28th of May, in latitude 38° 3% north,
longitude 143" 54 east, about 300 miles from the Bay of
Yeddo and Yokohama, they sighted the Peking on the wide
waste of water. Captain Berry, in answer to their signals
of distress, bore down and sent one of the boats off with an
officer and the doctor to examine into their sanitary condition,
and the poor souls were soon landed on her deck. One of

tueir number had died the day previous from exposure, hun
ger, and anxiety.

—— . — e
Discovery of an Aztoc Cnlendar Stone,

The World's correspoudoent at Mexico reports the discovery
of a vew Aztee calendar stone. It was found, June 9, by
Captain Eavans under a dilapidated Indian hat, which stood
on the place that once formed the favorite gardon of the
Texcocan ** Poet Prince " Netzihualooyotl. It is a stone
slab, eight feet by six, covered with hievoglyphs, und vear
the conter of it 1« a clearly cut calondar—similar to the far-
famed **Aztec Calendar stone” which is vow sttached to
the cathedral in the city of Mexico, The stone £oes 1o the
Mexican National Muscum.  Further excavations are to be
made ou the same site, and since King Netzal
** the Wise " bullt his palace on a hillock on which the resi.
dence of the sovereign lords of o more ancient nation had

stood, it is probable that further researches in loculity
may lead to Interesting discovories, el
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shell plates, which did not break, were
tensile strength, and the bhead that did break
v - quality of cast iron where the rupture begao.
The type and principal dimensions are as follows: A plain
eylinder, 80 feet long by 36 inches diameter, composed of
No. $iron plates in nine courses, single riveted: the least
olserved thickness at the edge of plate was 0255,  The end
plates or heads were flat cast iron disks having suitable
flanges turned inward, with cored radial holes for the rivets
that secured them to the shell plates. Thickness of disks,
1% inches; flanges, 15¢ inches. 'Phe piteh or spacing of the
rivets was according to accepted American practice. A man-
hole was cut in the center of the front bead, 123 by 1515
inches, the form of which appeared to be not an ellipse, but
of somewhat larger area.  The gasket seat had been planed,
but the corresponding seat on the man-hole plate was not
planed, though it appeared quite as true as such castings
usually are.

The arrangement of the boilers is shown in the engravings,
by which it will be seen that two, namely, Nos. 1and 2, were
set overthe same furnace, and No. 8 by itsell over an adjoin-
ing one. The former, called the old boilers, had been in use
two years, and the latter, the new boiler, had been working
but two months prior to the explosion. Two pair of safety
valves, one pair to each system, were fitted as shown, their
connecting pipes coming through the wall of the steam dry
house under which the boilers were set.  The pair of boil-
ers had a pair of 21¢ inch, and the single boiler, No. 8, had
a pair of similar 2 inch safety valves, The main steam stop
valves, by which communication between the boilers aud
with the heating and drying systems of pipes was regulated,
were also in front of the wall, as shown. . The steam: and
water pipes were so arranged that the single boiler could be
used alone.

These boilers were insured by the Hartford Steam Boiler

Inspection and Insurance Company, and allowed to carry
70 pounds of steam. The usual working pressure appears
10 have from 60 to 65 pounds by the gauge, the pressure
Jipcreasing when the demand for steam was less than the
supply. indicating that the safety valves did not fully relieve
the boiler. The increase of pressure that might have oc-
curred with all the distributing valves closed is therefore
unknown.

The new boiler was inspected on or about the Tth of
March, and no doubt the hydrostatic test (about 100 pounds)
was applied according to law, The builder swears before
the coroner that he applied a cold water test of 115 pounds,

« and found it all tight, etc.

‘This boiler, No. 3, was fitted with the usual gauges and

_other attachments, and fed by an injector, either separately

or in common with the other two boilers. The sleam was
used for boiling dye-stuff and for drying. )
The observed pbenomena indicate unmistakably that
THE EXPLOSION
was due to a pressure a little in excess of the strength of the
weakest point of the boiler. The course of the initial rup-
tures is clearly indicated in the engravings, radiating from

| badly

" | not differ greatly from its strength when the cold test of 115

fitted man-bole plate, is bardly admissible. Its
strength, if uniformly heated to 830° or 400" Fah., would

pounds was applied.  And here are its neighbors, cast from
the same pattern apparently, that have held out for two years,
while no doubt many of the hundreds of cast iron boiler
beads now in use in Philadelphin and elsewhere in America,
are no better and have stood longer and heavier strains than
those now under consideration.

A defect is noticeable in the circular fracture, as much as

8 or 4 inches long by width of 0 to 1{ inch, in the middle

fracture should converge toward the manhole 20 as to break
the head as shown. The rupture, no doubt, began almost
simultaneously at the inner end of the four radial lines, in
which case a defect in the circular line would not affect
the weakest point at the margin of the hole.

It is not pleasant to think that a boiler which ought to
be able to stand five times the working load would be so
capricious as to blow up upon slight provocation. Senlly,

| the fireman, stoutly and persistently denies having wet this

head with his hose, although it was sought to be proved that
he did so, and it was assigned as a sufficient cause of the
breaking of the head,

Many of the steam valves were found to be closed when
dug out of the déris; in fact the writer has not seen one
that was open when found, but has seen four that were
closed, and under such conditions that no amount of swear-
ing by interested witnesses to the contrary would stand
as trath.

The diagram, Fig. 5, is a plan of the neighborhoaod of the
explosion. The buildings occupied by Gafoey & Co. are
(were) located between Martha and Collins sts., the boilers
in the lower story of the three story brick building, A,
adjoiuing the one story dye house, E. To the left is the
shed building, M, on the roof of which the dyed material
was sundried in fine weather. The dye tubs, F, were
square wooden vats, heated by direct steam, admitted by
branch steam pipes, in each of which was a steam stop
valve, controlled by each dyer, asccording to his require-
ments. G is the small detached office building of the pro-
prietors. H is the location of the two story dwellings, one
of which was badly smashed and took fire, but it was soon
extinguished. Beds, cooking stoves, and housebold uten-

of the plate and near the lower part, consisting of confluent ’
blow holes; but it is difficult to conceive how the rupture |
could start at any point in the circle from which lines of | the broken head were shot with violence as from a gun,
{indicates that the head, weak though it is acknowledged
to be, resisted considernble pressure, and at Jast gave way

[JuLy o, 1881,

of the pieces. A piece of the rear head bounded from D
into Frankford rond and landed in front of o boarding

saloon where a number of people were taking dinner,
This was warm, sald to be hot, as well as the main picce of
the boiler, which caused steam to arise from the damp
manure beap on which it landed. A rumor gained ciren.

lation that the boiler flew through the air like o glowling
meteor, red hot, but no evidence of an extraordinary tem.
perature was found on any part of the fragments,

Some search was made for the steam gange that was said
to have been attached to this boiler, but its condition could
have given no clew to the pressure at the time of the explo
sion, and it could not have contradicted other phenomena,

The fact that thé plate ano crossbar of the man-hole of

with a snap. This wreck has been studied from a disinte.
rested standpoinot, and the
CONCLUSION 18

that the flow of steam from this boiler was stopped or ob-
structed by the defective condition of the safety valves, the
distributing valves having been incidentally closed at the
noon hour, by the several workmen who were inthe habit of
| handling them according to their several demands for steam,
and that the pressure gradually increased, the fire being

active, till the boiler gave way at its weakest point, which
| was manifestly the front head.

RECENT DECISIONS RELATING TO PATENTS.
United States Circuit Court.—Eastern District of
Wisconsin.

! ROWELL ¢! al. v&. LINDSAY ¢f @l.—PATENT CULTIVATOR.

| Dyer, J.:
i 1. A patent for a combination of known parts is not in-
.

!

fringed by the use of any number of the parts less than the
whole.

2. Where some of the parts of a combination are new and
others old, and where the new parts are distinetly claimed as
| inventions, the appropriation of a part which is new is an
‘infringement.

8. Where a patentee claims as his invention only the com-
| bination which he describes, the separate constituent parts
| of such combination are to be regarded as old or common and
| public.

4. A combination must be maintained ss au entirety. If

sils in the ruins, were p;infnlly suggutive of the horrors ( one of the elements is given up the thing claimed dinppul'l.
that aitend a first-class boiler explosion. The stable, L, The different parts may perform more or less important
was also destmyed by the fl"iﬂg of ldjml walls. The | functions, but cach and all are essential to make the thing

boiler gave out by the bursting of the front cast-iron head,

which broke into four quarters, the fracture running from |
the man-hole radially, as shown in drawing; theonce the
| break ‘continued along the circular base of each guarter)
of the head, leaving the entire rim or flange outside of its

1 junction with the disk attached to the shell plates. This

rim was smashed, as shown in the cuts (Fig. 8), by the

fall upon the ground at D, or possibly by contact with

some solid object in its flight, On leaving its bed the main

portion of the boiler took a direct, nearly horizontal, course |
in the line of its projected axis, and striking the terrace al‘
(the corner of the grapery in front of the dwelling, B, it/
rose and turned to the left, some 15" or 20°, passing over or |
in front of a passenger street car, at N, which was about to

enter the station house of the Second and Third street

horse railroad, shown at C, whence the cars depart at the

opposite end on Frankford road. In striking the terrsce,

| the rear head, which was foremost in the flight, was demol.
|ished, and the adjoining shell sheet torn and turned inward, |
as seen ot Fig. 8.

which the patentee has'elaimed as bis invention.

5. A combination is not infringed by the subsitution of &
new element or of one that petformsa substantially different
function, or by the substitution of an old element not known
at the date of a patent as a proper substitute for the omitted
ingredient, or by a new combination of the existing elements
of the patented combination.

6. A patent for an improvement in cultivators claimed the
combination of u slotted beam, shank, brace-bar, and bolt,
when the parts were constructed and armnged to opemte as
and for the purposes specified : Held, that such patent was
not infringed by a machine which contained such slotted
beam, shank, and bolt, but did not include the brace bar or
any mechanical equivalent for the same.

United States Circult Court.—Distriet of
Massachusetis.
PENNINGTON ¢f al. o6, KING. —PATENT SPRINKLER.

Lowell, J.:

1. Letters patent No. 208,060, grnted to Pennington and

the mao-hole. The cast-iron head was not eompensated for|  The four quarters of the front boiler head were found Beggs, April 30, 1878, foran inprovement in lawn sprinklers,
the loss of continuity. There was simply a slight chipping scattered at various points in the foreground, the lower which describes, inter alia, “the rose C, provided with »
spot just mised sbove the general inner surface, for con- piece, in which was the feed water opening, was found on number of discharge holes, d, at the outer circumference,

venience in finishing a gasket seat upon the planing machive. | removal of a large mass of dédris, nabout twenty-five feet
The removal of the firm and tenacious skin of the iron by | from, and directly in front of its former site. Here also
the planer reduced its strength, The slight sustaining power | were found a 23§ inch stenm pipe (ensily distinguishable |

of the pinch on the gusket is an indefinite and variable fac- | from the feed water pipe of same size), in which was -l

tor, and a great strain falls upon the margin of the man hole. | stop valve elosed ; to this pipe was connected several 2 inch

80 far as the writer knows, there is no well defined and | branches, and valves, also closed when examined by the writer,
simple rules for determining the strength of flat disks with | before they were touched by any person, after the explosion.
man-holes in them. To make this front head equal inf)lr. Farran, of the Hartford Steam Boiler Inspection and
strength o the rear one, omitting now all comparison with ‘ Insurance Company, observed the same thing, and the stten-
the strength of the cylindrical portion of the boiler, it seems . tion of bystanders was called to this important fact  Mr.
evident that & rib is necessary around the man-hole of suffi-| Williams, a member of the coroner's jury, was informed,
cient depth to fully compensate for the removal of so impor- | and the valves shown to him before their removal, That
tant a part of the disk. gentieman remarked that other steam valves were also closed

Bat without a full line of ultimate experiments on the | when found, notably the one in the pipe connecting this
strength of these forms it would be difficult to specify the | boiler with the others. In fact all steam valves 1eore found
depth of the rib. closed when taken from the ruins %0 far as known.

It may be said, and i= strongly mainiained by rome eogi- | The man-hole crossbar, a pretty heavy one, with its bolt,
neers, that the concave form, shown in figure 6, is stronger | which engaged with the plate by means of a pocket in the
than the flat; but how these two forms compare in strengih | plate, into which the hend of the bolt fitted loosely, was
when they have equal inward projections, experiment only | detached when the boller head was broken and its tension
can determine, [relaxed, and it flew to the front, crossing Martha street, to

No respectable guess, therefore, can be made at how | the second door on the gross street, where it struck the brick
much interoal pressure was required to break this boiler. ' door jumb, A man was found dead or fatally injured st

Either of its heads had lesa resisting power than the cylin
drical portion, on which form pleaty of experiments have

been made, indentation of & depth Indicating that ita force was far from

The arguments used against the bydrostatic pressure as 8 being spent upon the body of the man. The mav-hole plate
test of the strength of unequally heated and complicated itself flew s greater distance In the same direction, said to
boilers, do not 8o well apply to this case, for this head was | have been more than two squares, where it lodged on top of

in a fuirly uniform condition of temperature throughout, 5o

this poiot, marked J on the disgrm, having been hit by
this plece before it struck the brickwork. It made an

'a building, This Is the longest distance traversed by any '

which holes are placed in a plane passing preferably through
the hole, B, but bored at  certain angle of inclination
through the rose, 5o as to produce the revolving motion of
ilie same by the forcible discharge of the water through the
holes," is not anticipated by sprinklers having radial arms
which are caused to revolve by the force of the water pass:
ing out through one and the same side of cach arm, nor by
sprinklers wherein the chamber or rose is caused to rovolve
by forcing the water through perforations in the same side
of ridges formed on its convex surface. , )

2. In the absence of other evidence, a patented invention
will be held to date from the time of fling the application,
and not from the time of the grant. 3

Lady Franklin Bay o number of men to form s permanen

colony for arctic exploration MW
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n the causes we have men-
ng his invention Mr. Lawson's
as ordivarily held. Mr. L. claims * that
iperheated it becomes as explosive as gun-
ling by ng into steam from a reduction
This explosive formation of steam produces a

v square State Board of Health. The superintendent of inspectors | average sheets are 51¢ by 6 inches. &
i tha whe ;,gﬁ‘ﬁ,‘m”m:&“ g'-?,::; of butter and cheese, Mr. Robert Orr, Ius issued  circular | Another useful mineral hwmherve?;d .l’):n qv:‘mi;vl li; i
1o believe,” he says, **that it is this con. | Of nstructions to his subordinates giving information which | the Black Hills is -:.bu:;nu” Mm ne t = ¥
n which causes the numerous and mysterious | DAY be of value to Dutter makers and buyers generally, | from Deadwood. Tt l" "wmzl:“‘s:. can ll'l&‘dm
jons, and which eause is wholly independent of | HeS8ys: forneszly 900 feet, 'bk.l"x;.d ’1&; 'h'::.’ this
; water in the boiler; in fact the greater the| °* VWhen butter is properly churned both as to time and | unearthed. Tests have been ed;co cr:l“;".\ t y
~ amount of water in the boiler the more terrific the explosion,” | temperture it becomes firm with very little working, and ix | body of ashestos Is equal to any yet vered In America. 18
P 3#"’:‘““‘““ this time to question the correct- | ‘€0Acious; but its most desirable state is that of waxy, when S 2

of Mr. Lawson's theary; but will onfy suggest that the
mentioned theory better esplains the actual result,

~since steam has a yielding or gaseous action, whereas pro-

he report had scarcely died away before a shower of
ed steam began falling, nccompanied by pleces of
eam pipes and other dédrés. Scarcoly o
the furnace or boiler was left. The latter had not

. One of the largest pleces yet found was
ot and a balf long and w foot wide, It had been
ywi fully balf & mile. One of the heads was found nearly
balf & mile from the bombproof. The other one had not

been found at last accounts, The most of the pieces picked

ip were of irregular shape, with very ragged edges, showing

on | the iron to have been of excellent quality.

Mr. Lawson has invented a bofler which be believes to e
roo st explosions of this kind. It is copstructed with

u partition intervening between the flues and the top of the

boiler, thus creating a steam compartment over the water,
to be supplied with steam from the water through valves in
the partition, which valves, to insure safety, murt be
smaller in the aggregate than the port or valve through

| which the cylinder is fed from the steam compartment, By

this means the pressure is kept approximately uniform upon

- | the surface of the superbeated water, thus preventing the

dangerous effect which must follow the sudden reduction
of pressure from its surface. Mr. Lawson's next step will
be to show that his improved boller cannot be exploded.

P ——

How to Tell Good Buatter,

The Legislature of Ohio has just passed a bill providing
for the inspection of butter and cheese, ** and all substances
having the semblance of butter und cheese,” and of dairies
and other places where milk is sold or butter and cheese
manufactured; to be done by inspectors appointed by the

it is easily moulded into any shape, and may be drawn out
a considerable length without breaking. It is then styled
gilt-edged. Itisonly in this state that butter possesses that

- jected water acts like a solid.
‘Mr. Lawson has lately tried, at Pittsburg,Pa., a very inter-
\esting and important practical experiment, for the purpose

- of verifying his theory and demonstratiog the advantage of

rich nutty flavor and smell, and sbhows up a rich golden yel
low color, which imparts so high a degree of pleasure in ent

| ing it, and which increases its value manifold.
| “Itisnot always necessary when it smells fresh and sweet
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inch hole from 15 to 30 inches deep, thoroughly practical,
and such as one may can opernte ensily. Such a machine,
e is confident, will find ready and remunerative sale,

As this is not the first time that the demand for a portable
drill for single-handed use hus heen made known 1o us, and
as there Is an obvious and increasing need for such an aid to
individual prospectors in the development of our mining
rogions East ns well ns West, it is safe to say that the prob-
lem is worth considering by inventors and manufacturers,

—— —.tre— ——— ——

The Periodical Cleada.

The anticipated appearance of the seventeen year locust,
o called, in Ilinols (referred to in a notice of Prof. Riley's
paper, page 408, SCIENTIFIC AMERICAN), has heen justified
by fact. The eicads hegan to appear at Carrolton, 1L, May
20, ond in the forepart of June became very abundant,
At Vandalin, TIL, the woods were filled with them before
the 10th, the noise of them being audible above the rattle of
the cars to travelers on the milway. In other parts of
Southern Iinois and in Kentucky the inscets swarmed in
myriads. At Little Rock, Fort Smith, and Hot Springs,
Ark., they appeared in large numbers, and also as far south
as Mobile, oy S35

Micn and Asbestos in the Black Hills,

It is claimed that the finest mica obtuined in the United
States is now taken from the mines st Custer, Dakota Ter-
ritory. An open cut has been run 150 feet and a shaft sunk
24 feet on the ledge. At the opening of the cut the mieca
was 4 feet wide. Now, at the rear end of the cut it is 23
feet wide, and the maximum of the ledge bas not yet been
attained. The largest sheets are 8 by 16 inches, while the

A Dairy Scheme.
A heavy dealer in cheese in Canada projects a great dairy
farm or farming community to be suitably located in the
| West. The plan involves the establishment of a group of
im farms of 160 acres each, each farm to be provided with
a good house and stocked with 80 cows. Each farm is to
bave 40 acres of plowed land. For a calf ranch, 75,000 acres

b9 s et 1 T

‘his invention.  His first step was to prove that boilers were 0 taste butter in judging it. The smooth, unctuous feel in | of grazing land will be leased, in addition to the regular

" e 4 1 ted; and | TabYing alittle between the finger and thumb expresses at | farms.
“‘ﬁl;?b::d did ul’?l:::‘,: ;:o.;::;l; ;&;’? :xp nna:x- .’onqe its rich quality ; the nutty smell and rich aroma indi | The pla: farther contemplates the erection of a large

= ' catee n similar taste; anil the bright golden ghisteni . and butter and gauge
: : 3 od | s aht golden glistening cream- | cheese tter factory, 4 DAITOW gauj ﬂto:m
: mmgmﬁ: ;:‘:::: ;Lu:d;::gyl:?:;):x;: o:::l'ng colored surface shows its bizh state of cleanliness. It may road to connect the farms with the factory. The

’_ : . the boller valve and letting off some steam. be necessary at times to use the trivr, or even use it until | will have to be from 30 to 40 miles long, with 58 stations.

©  This experiment hus been herotofore tried by various en
‘gineers, some of them very learned, but Mr. Lawson is the
only one, so far as we know, who bas succeeded.  He lns
certainly taught us 0 good lesson in the boiler explosion art,
which we think will result in great benefit, A letter in the

Tribune gives the following particulars:

**The experiments were made in June, at Munhall Farm,
on the Monongalieln river, nine miles above Pittsburg, Pa.,
where the United States Government Commissioners made
signal failures in their attempt to produce the same result o
few years ago.  The same foundations, furnices, water sup-
ply, sad bomb proofs were used on this occasion, The
boiler was made of the very best iron, and showed a toosile
strength of 624 pounds to the square inch, nceording Lo the

\ United States standard. It was six feet in length by thirty
' inches in dianmeter, Before being taken to the ground it
| was tested by the boller inspector of this county und pro.
! nounced one of the best and most perfest steam bollers he
[ had ever examinod,

“he eylinder of an old stenmbont engine wis conneeted
with the l;oih-r by menns of o two inch pipe, in which wis
fitted nquick-li!l’ing valve. Tho steam was permitted by
means of this valyve to enter the eylinder in the same manner
as it enters the cylinder of uny ordinary engioe, with the
exception that it was not cul oft suddenly, as in a working
engine Had it been, Mr, Luwson claims the explosion
would bave been still more certnin,  When the pressirg
reached n certuin point the furnnce was fod with petroloum
by means of a small pipe connected with o tank located ut o
5;1[-- distance,

The mujority of those who saw the boiler were of the
opinfon that it would safely stund 500 pounds pressure,
and would not give way to less thun G600
time no test was mude uotil o pressure of 3256 pounds to the
squure inch had been obtained,  The valve was then 1ifwd
quickly, and the steam rushed fnto the cylinder rapidly, but
with po other effect thon to produce s shock distinotly
noticeably by those In the bomb:proof,

The final test was wade ot o pressure of 380 pounds, o it
tle over hnlf the capacity of the boiler. AL this tme the
water was eight inches above the fire line, the boiler being
ot least three-fonrths full.  No sooner was the eylinder filled
with the rushing stenm than o shight shoolk was felt, followed

Vst volumes of steam enveloped evary

In order to save

hy o terrific report
thing, but there were no sigos of any hot water, it all hay
ing burst into steamn when the pressure wos romoved,  This
pecounts for the nbyence of watyr marks In the viginity of
boiler explosions, which has often lod to the conelusion that
they were causod by thu extramely low waler,

you become un expert in testing by taste, smell, and rub-
bing.”
Don’t Whip a Frightened Horse,

It seems to be a characteristic fuiling of most coachmen to
lny the lash upon a horse that exhibits fear at an object in
thie street or beside the road. Mr. Bergh, President of our
Saciety for the Prevention of Cruelty to Animals, says in the
organ of that society, what every reasoning being ought to
know, und that is to never whip your horse for becoming

frightened at any object by the roadside, for if he sees a
stump, a log, or a heap of tan-burk in the road, and, while
he is eying it carefully, and about to pass it, you strike him
| with the whip, it is the loz, or stump, or the tan-bark that
| 18 hurting him in his way of reasoning, and the next time he
| will be more frightened.  Give him time to smell all of these
| objeets, and use the bridle to nssist you in bringing him
| carefully to those objects of fear.

e s alan o

"eloclty of Light,

Professor G. Forbes lately explained to the London Physi-
| eal Society the experiments made by him and Dr. Youog to
| determine the velocity of light, The method cmployed was

that of Fizenu; but instead of having one distant reflector,
and observing the total cclipse of the reflected ray by a tooth
|of the revolving wheel, two reflectors, one a quarter of u
| mile behind the other, were used, and two rays, which wore
observed when of equal brightness,  Thismethod was found
| more neeurste than Flzoau’s own plan, and gave curves of
[ brightness,  The speeds of the toothed wheel wore adjustod
until the two rays appeared of equal brightoness.  The
{ genernd result wis that the veloeity of the light of an eleotric
Inmp is 187,200 miles por second.  Corner found the light of
a petroleum lamp to bo 186,700 miles per second, and
Michelson that of the sun to be 186,500 miles por second,
The higher number of Profesor Forbes is probably doe to
the bloer light of clectricity, for further experimonts made
‘ with colored lghts and the sppetram scomed o prove that
blue Nght travels probahly over I per cent fuster than red
light. The experimonts were made at Wemyss Bay, lo
Scotland.

— e -—
An Invention Called For,

A prospecting deill 15 fn demand in the mining reglons of
the West. A Colomdo eorrespondent writes that such an
implement is much oeeded in that State, It should be a
simple affair, worked by hand, lght enough to be earried
by i o, and not cost more than §25 or $40, as prospeotors
lure us o rule poor men. It should be capable of drilling an

The milk is to be collected twice a day. A capital of $400,-
000 is named as the sum required for carrying out the pro-
ject. The farms are to be leased or sold to tenants, as they
may prefer.

‘The Newfoundland Seal Catch.

The sealing operations about Newfoundland bhave been
very profitable the past season. Twenty seven steamers and
many sailing vessels were engaged, the steamers making
two trips ench to the ice floes, where the seals ure faken,
during the season which lasted from March 15 to May
15. The total number of seals captured by the steamers
was 434,518, voung and old: the weight of the blubber
and skins exceeded eight thousand tons; the approximate

local value of the steamer catch being $850,000. T'he entire
catch was us follows:

Number of Seals,
Captared by stoamens. ... ... ccvas sor svnccseneie SIOIS
Captured by salling vessels. ... ... v oy cevees, . G500
Captured In the northorn bays of Newfoundland ... 17,000

Captured on so-called French shore of Newfoundland, 2,000
Capturod on west coast of Newfoundlard by schoonoms
thero fitted out .
Total cateh around the island
Estimated value in Buropean markots, $1,850,000,
e 4 - ——
Hnll's Life Rarx,

Mr, Thomas Hull of Newton, Mass., hus just received a
patent for o life-ratt which is both novel and practicable, It
consists of a double float or raft made of cork ar other light
material in such form as to fit the outside of any ordinary
ship's boat, The raft ix made 1o two parts secured to oppo-
|site sides of the boat by sultable lashings. On shipboard
the raft may be carriod on deck or suspended from davits,
Wihen Inunched it Is impossible to oither swamp or siuk it.
Life-lines are provided on all sides, ¥o that it will not only
float those actually in the boat, but us many as can bang on
by the lnes. p

A raft of this kind 1f gonerally adopted would save
wany lives, as in times of {ntense oxoitemont the ardi
hoats are very liable 10 be overcrowded and awamped in
launching; they aro also In groat danger of being overturned
by peoplo in the water b their attempts to save thomselves,

—— - —
B’ 2 A A Correotion, b
the nceldental omlssion of the word * ojty,* \
knowledging the source of Prof, J. D, Mu':l?;ni: :
‘Heath's Discoveries in South Amorion," In o late s
of this paper, the Kansas oagm"'m Py
was deprived of the credit which waa its due,
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The annexed engraviog represents au improved car truck  result
recently invented by Mr. F. Beaumont, Jr., of San Antonio, I

[{JuLy ¢, 1881,
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fmonwm, and cannot, therefore, yield anything but a mean
It offers considerable resistance in the eirenit,
its indications depend upon the acidity ot tho water, and

“Texas, which admits of greatly reducing the gauge of the the size and distance apart of the electrodes; and to secure

accurate results the temperature and barometric pressure
must he taken fnto consideration

The voltameter shown in the engraving depends on the
heating effeot of the current on o thin wire of platinum or
copper, the lineal expansion of the wire giving the index
more or less motion, according 1o the strength of the current

road without diminishing the width of the car. It is casy
to show that an immense savinz con be made by using
the narrow gauge instead of the broad gauge system of
railrond building. With the narrow gauge all the heavier
work of grading, embanking, tunneling, etc., costs far loss,
and an important proportion of land damages is avoided.

Half the expense of rails is saved and shorter
curves aro practicable, which makes the con-
structive ongineering both easier and cheaper.
Roads of the ordinary narrow gauge of three
feot cost about five-eighths as much as the broad
gauge roads. And an equal degree of speed is
also attainable with greater safety, as from the
shortness of the axles the wheels slip less on the
onter sides of curves, thereby diminishing the
torsional strain on axles, which, as is well
koown, destroys the fiber of the iron, making the
car nxles useless after a time, and is frequently
the cause of railway accidents,

A much larger saving in the cost of construc-
tion can be attained by the use of the improve-
ments illustrated, without prepertionately dimi
nishing the size of the cars, as shown in the
engraving, répresenticg an end view of a
car seven feet in width (usiul width of narrow
gauge cars) on a track of only cighteen inch
gauge. The engraving so well explains the
pature of the invention that but little need be
said further, than that the improvement consists
of the lateral wheels placed upon axles, inclined
upward and inward at an angle of about forty-
five degrees to the axles of the ordinary trans-
porting wheels. These inclined axles have
their bearings in the bolsters, one of which is
placed at each end of the car truck. The in
clined wheels run on the outside of their respect.
ive rails, their flanges projecting under tbe rail
head, tending to keep the car in equilibrium,
and permitting a much larger part of it than
usual to overhang the rails in perfect security,
thus enabling the gauge of the track, and con-
sequently the road bed, to be greatly diminished
in width, as shown in the engraving:. Whenthe
car is scven feet the gauge is eighteen inches,
and the tie is three feet long,

The inventor is fully aware of the necessily of
some important modifications in switches, turn-
outs, etc., and has also invented a system of
these, especially adapted to his method of nar-
row gauge, which makes it entirely practical

The improvement is well calculated to cheapen the con-
struction of railroads, so that they may be built in many
instances where now it is impossible to build the present
narrow gauge for lack of sufficient capital.

The invention has lately been patented by F. Beaumont,
Jr., and Joo A, Fraser, assignee, of San Antonio, Texas,
who may be addressed for further information.

——————r— ———
EXPANSION VOLTAMETER.
BY GEO. M. HOPKINS.

In the ordinary voltameter in which acidulated water is
decomposed by electrolysis. and by which the strength of
the current is determined by the volume of gas accumulat-
ing in a given time, there are several objectionable features
which prevent it from coming into general use for the meas-
urement of the strength of electric currents.

In the first place the electrolytic voltameter is incapable
of indicating the strength of the current at any particular

BEAUMONT'S CAR TRUCK.

This instrument, like the electrolytic voltameter, is adapt-
ed only to strong currents, and, although it has one source
of error to be compensated for—that is, the increase of the
resistance of the wire with the increase of temperature—no
account 18 taken of the environing temperature nor of baro-
metric pressure, and the indication may be read at any mo-
ment; and, moreover, the increase of resistance due to in-
creased temperature may be disregarded, since the normal
resistunce of the wire is almost nothing.

This voltameter finds its principal application in connec-
tion with the stronger currents, such as are employed in
electric lighting, in electro-metallurgy, and in telegraphy,
and it 18 a convenient adjunct to the dyvamo-electric or
magneto-electric machine. It must be adapted within cer-
tain limits to the current which is to operate it, but when

the instrument is properly proportioned to its duties its in-

dications may be relied upon.
A vertical plate of vulcanite supports a borizontal stud,

{apon which are placed two metal sleeves having o glass
lining. To one of these sleeves is attached a counterbal
anced arm, carrying at {ts upper end a curved seale having
arbitrary graduations determined upon by actual trinl under
approximately the same conditions as the instrument will be
afterward subjected to in actual use. The other sleeve car
ries a light eounterbalanced metal index, which moves in
| front of the curved scale,  Each sleeve 12 provided with a
| curved platinum wire arm, dipping \n mercury contaived in
| an iron cup secnred to the buse. Two platinum or copper
wires are stretched slong the face of the instry.
ment, and attached at one end to hooks passing
through an insulating post, and after passing
once around thelr respective sleeves on the index
and scale, nre attached to spiral springs, which
in turn ure connected with wire iooks extending
throuzh an insulating post projecting horizon.
tally from the vulcanite plate.

Under each wire there is a horizontal meta
bar communiecating under the base with one of
the binding posts. The two other binding posts
are connected separately with the two mercury
cups. It will be seen that with this construction
the expansion of the rear wire will move the
scale, while the expansion of the front wire will
move the index. In order to apply the current
to any required length of wire, there is upon
each of the horizontal bars a clamp, which may
be placed anywhere along the bar and screwed
up 50 as to clamp both wire and bar.

Usually the current to be measured will pass
from the battery or machine to one of the bind-
ing posts, thence to the forward horizontal bar,
thence through the expansion wire connected
with the index, through the sleeve of the index,
and finally through the mercury cup to the other
binding post.

It will be observed that both scale and index
will be moved in the same direction by the ex-
pansion of their respective wires, and that the
atmospheric temperature affects both alike. This
being true, it is unnecessary to take any account
whatever of external temperature. The appars-
tus is inclosed in a glass case to prevent the cool-
ing action of the draughts of air.

By connecting the index expansion wire with
a battery baving an electromotive force of one
volt, the deflection is very slight, even with a
very fine wire, but in a stronger current from a
battery having an electromotive force of five
volts and upward, slight variations will Le read-
ily indicated.

As mentioned before, the instrument must be
adapted to the conditions under which it is to be
used. For use with a moderate current, a No. 36 platinum
wire, about the length of that shown in the engraving, an-
swers a good purpose, but for beavier currents from a dyna-
mo-electric machine, a larger and longer wire of copper will
be required. Tt should be small enough to be heated some-
what by the current, but not so smalil as to offer any mate-
rinl resistance in the circnit. When the larger wires are
used they ure not wound about the sleeves of the index and
| scale, but ure bent downward before reaching the sleeves,
and the mercury cups are placed so as to receive their lower
ends. Cords or small chains are attached to the angles of
the wires and wrapped once around the siceves and attached
to the springs.

This instrument, placed directly in the circuit of a dyna-
mo-electric machine, or in a branch circuit, will indicate

' pare two currents the expansion wire of the index is placed
/in one circuit, and the expansion wire of the scale is placed

EXPANSION VOLTAMETER,

the amount of current passing. When it is desired to com-.
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lieate instrument of this kind | ment is more than com
wires should be only sufficient | regularity.

u’:wm rendily stretched when | Besldes her experimental trip, this electeic boat hns at six
different times ensily navigated the Seine for u distance of
BOAT. 200 mc'l:u. (:t‘:n found that 1::0 boat, containing three per-
: ; | sons, stemmed the current at the rate of one moeter o second,
constructed nn le“° mOtor 8- | nd doscended with n speed of two meters five contimeters,
i w row boat or canoe. He made myy quprent of the Seluo at this place runs about twenty
ent on the 26th of May, in Paris. on o000 obonil

'nwﬂf of MM. Borger, Oommtniouer-l These trinls ure very interesting from an experimental

point of view, and will, we hope, be an incentive to more im-
portant works, These will assuredly take place when the
supply of electricity is more easily procured, for it cannot
he denied that the present electric pile is not an advantageous
arrangement, as it is difficult to mount and its power is
limited.

Throe experiments recall those made by Jucobi in 15820 to
navigato the Neva by electricity,.  We reproduce from the
Merceilles de la Selence the account of this interesting
attempt, which well deserves to be called the origin of elee-
tric nanvigation.

The voltuic apparatus that furnished the clectricity to
Jacobi's motor was composed of two Grove batteries, ench
containing sixty four pairs of cells, the whole covering
thirty-two square feet. This furnished so powerful a cur-
rent that a piece of platinum wire, 2 m. long and as thick
as a piano string, was immediately heated to a red heat
on being exposed to the electrie current,
| There was o much nitrous gus liberated by the pile that
the operators were seriously incommoded, and were several
times obliged to interrupt their experiment.

The spectators, who stood on the banks of the Neva, were
also forced to retire on account of the suffocating odor of

the liberated gas that the wind blew on to the shore.

The barge, which was made with paddiewheels, and was

N large enough to hold twelve persons. succecded, however,
! ~ |in sailing severa] hours on the river against both wind und
‘ tide.—La Nature,

pensated by thelr grenter strength and '

BAT i)

THE ELECTRIC BOAT-DET, OF PROPELLING
MACHINERY.

el e
Large Flegstones.,
Tt is said that the lurgest flagstone ever cut was laid inl
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THE FAURE BATTERY STORED.UP ELECTRICITY.
The current number of Le Journal Universel d’ Eleelrictd
contning, says Kngineering, a very ably written urticle by M.
Frank Géraldy upon the Faure secondary battery, o which
we recently referred,  From this article we find the space to
muke the following extracts: * The posters benring the
words * Power and Light ' in enormous Jetters, are still visi
ble on the walls; the noisy articles that have appeared in
cortain journals ure not yet forgotten; however, the bills are
beginning to disappear, the effect of the articles to decrease,
excitement is on the wane, and the scientific press can at
lust be heard. It has, indeed, been difficult to discuss this
matter sooner, for it was essentinlly necessary to have data
and information ns exact as possible, and these have not
been obtained without trouble.”

THE FAURE BATTERY.

General of the Exposition Universelle d'Electricité, Auntoine
Breguet, editor of the Revwe Seientifigue, and numerous other
spectutors, who were greatly astonished to see the boat moyv-
ing ngainst the current without oars or the smoke generally
inseparable from the steam engine,

This eleetric motor is furnished with u Siemens armature
connected by an endless chain with a screw having thrco’
paddles, and placed in the middle of an iron rudder. The '
motor is placed on the upper part of the rudder, so that both
the motor and propeller follow the movements of the rudder.

? This motor, with all its accessories, only weighed five kilo
W grammes, and was placed in the rear of a little barge about

five meters fifty centimeters long, by oue meter two centi-
meters in breadth, and weighing eighty kilogrammes.

In the middle of the boat were placed two secondary bat- |
teries weighing twenty-four kilo-
grammes. Mr. Trouvé prefers [§
two batteries, as they are more
easily managed and have the ad-
vantage  that they can be used
either together or separately; also !
thut in the evening oune can be
used for propelling and the other |
for lighting the boat.

The secondary piles are con
nected with the motor by two
cords that serve both to cover
the conducting wire and to work
the rudder, and are furnished
with handles that can be used to
regulate the electric current,

This electric motor is complete
in itself, and can be placed on
a small boat. It is arranged in
such a way that it does not in
terfere with the action of the
boat or the use of the cars

The ingenious inventor, befor
deciding on Nhe endless chain,
made various experiments with
the different ways of propelling
by cog-wheels by an endless
screw and by friction. He
found the two first too compli-
cated and 100 easily clogged by

i - - -
the sand, branches, ete., floating
in the water to be advantageously
used, while the latter system,

though perhups the better, pre

sented numerous practical difficulties,  The endless chaing |

nre the best adapted for actual use, as their slower move

* s tote lately presented to the Academie des Belences, M. Trouve |

elalms 1o bave fmproved the Stemens armature,  ‘The  poles, Jostead of |

belng portions of u eviinder whose axis colneldes with the nxis of the
wyaten, are wo frrned that they gradoally approneh thelr surfacts to the
magnet untl) the moment whoen the under #ide escapos from the Influenee
of the magnotic pole, aod the repolslve sotion commences, By this dovies
the poiut of total rest I» practically avolded

M. Trouvis adds that they proved this by constructing two Siemens
arm ilure f the same dismeter. one of which be modifiod in the above
manner He used them vely In an electrie motor. and with the
samne plle be obtalr b greator working power from the modified
form, More ampl sy be found lo *' Comples re ndus des Boances

de VAcademie des

-—— g e

Chicago before the great fire. It measured 16x25 feet and ' po aughor then refers briefly to the secondary battery of
was 13 inches thick, Lately one 18325 feet was cut at| zr Reypier, and proceeds to describe the Planté battery,
Waterville, Oneida County, N. Y., and $5,000 have, it is| which Le states to be almost identical with that of M. Faure, |
said, been offered for it delivered in this city. .'l‘he problem | v printé having, except in one point, long ago anticipated
is to get it here, since it is too wide to pass railway bridges| wpy¢ M. Faure bas recently brought forward, and which
and tunnels, and would be too bigh if turned on edge. | 55 peen received with so much popular excitement. He
Equally great are the difficulties encountered by way of the | pey continues: ** We wil! now proceed 1o the Faure second-
Erie Caval, {ary battery. It is protected by two patents dated October
—_— e —————————— 120, 1880, and February 9, 1881, respectively. [n these
Experiments with Blnoxide of Hydrogen. patents M. Faure describes principally those batteries com-
M. Paul Bert, who, in spite of his clection into the French posed of lead plates laid on frames covered with red lead,
Chamber, continues his scientific experiments, found some  and protected by leatber, attacbed by means of lead rivets,
time ago that oxygen gas at a certain degree of pressure had an arrangement similar to the rectangular batteries of M.
the property of destroying all kinds of organized ferments, Planté. The actual batteries are not so made, being con

structed as follows: Two sheets
e e e
00

of lead are taken 787 inches
= wide; one of these plates is 2362
§ in. long, and 0°04 in. thick; the
other is 15-75 inches long and
002 inch thick. Each plate is
covered on both faces with a
layer of red lead reduced to a
paste by water, 176 Ib. being
spread over the larger plate, and
1'34 1b. over the smaller. On
ench face thus prepared a sheet
of parchment paper is placed,
and the whole is introduced into
o sheath of thin leather. One
plate is then put on top of the
other and rolled up, strips of
rubber being interposed oblique-
1y, as shown in the sketch. The
roll is then placed in a cylindri-
cal lead cell, the outside of which
is strengithened with  copper
bands, and the inside covered
with red lead and leather, 5o as
to increaso the useful surfuce of
the battery. The lntter then
presents the appearunce shown
in the sketeh, and ouwe of the
projecting stoms from the lead
plates is bent over and soldered
| to the inelosing cvlinder, which
'J is ready for use when it has begn
THE ELEOTRIC BOAT filled with water with about 10
per cent of sulpburicacld. The
while it was without action on the chemionl ferments of the | apparatus when elinrged welghs about 20 1b, It will be seen
saliva and the pancreatic fuid [ that this dilfers from the Planté secondary battery only in
A young Freroh chemist, M Paul Regoard, hins recently : the employment of red lead,  The mutorial ehiofly ;~||\|vl(:|)'ed
renowed It of using com- | Is the same, the mode of construotion is |m-vlu'«l\- similar,
hua employed  binoxide of hy | the leather takes the part of the cloth proviously used by M‘
drogen, thut s 1o say, distilled water contuining one per | Planté; 16 hus no merit in {isolf; on' the uuulmry.. it {sn c'mls;
cent of the binoxide, He has found that o fow drops of of resistance, and Is Hable to deterioration, being useful
thix  wenk solution nrrest the fermontation  produced by fonly to keep the ved lead Iy place. Tt is, in fact, this red
provent the production of mycoderms in wine, | lead which constitutes the nesw feature, and gives Iiw specinl
prevent the putrefuction of milk and white of egg, urine, | advantage 1o the npparatug
and  sacohurated but h:u'n; no preventive action “*According to the inventor there
whatever as regards the sugar producing propertles of the | gained. The long un ;
ferments of saliva and the punereatic fuld when acting upon ';uro the Planté ll‘mll::yd‘ll:h::: 0'2:':’:]'::‘;1 n:}r‘::royp.lm

cooked starch. consists in passing through the battery an electric eurrent
’
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walue. The second cannot be admitted, as will be secn from
what follows. M. Hospitalier and myself were very desir-
ous to subject the Faure battery to precisely the samo tests
that we have mado with the Planté battery.

%o do this we first addrossed ourselyes to the proprietors
of the invention, who replied that they could not intrust us
with the apparatus; that they would not object to trials, but
only after some time. Since this communication we bave
heard nothing from them. In the absence of direct data we
will reason on the figures supplied, and the experiments
made by the proprictors of the Faure battery before the
public. It has been said and repeated officially that in a
Faure battery weighing 165 1b., there could be stored up a

quantity of electricity able to produce an effort equal to one |
horse power, for one hour, or 328 foot-pounds per second |

and per pound of battery. We have only seen the appara.
tus producing power, on one occasion, at the Société d'En-
courngement. Then it was far from giviog this result; the
battery weighed 326 1b., but instead of giving 1,070 foot
pounds per second it only gave 339 foot pounds. The appa-
mitus might have been working under uofavorable condi-
tions; it might bave been doing far less than its maximum.
We do pot wish to draw any deductions from this experi-
ment, which was, however, a very unfortunate one, and we
will for the moment aceept the 3-28 foot pounds per pound
of battery. We ought here to examine what is the duty of
the apparatus.  In reference to this M. Reynier made before

the different socictics an algebmical calculation which is |
published in the Transactions of the Academy. This calcu- |

lation was met—at the Société de Physique—by many rea-
sonable objections, the principal one being that it was use-
Jess, the only conclusion M. Reynier having drawn from it
being that the more slowly the battery was discharged the
better results that it gave, but no algebra was required to
prove this. It is a general chamcteristic of the Planté

_secondary and of some primary batteries, as well as of dyna-

mo muchines. By using the battery very slowly, therefore,
its duty is claimed to be 80 per cent, and as this proportion

may be true of the Faure as well as of some other batteries, l

we will aceept it.  Admitting then this 80 per cent, 11,800
foot pounds of actual work per pound weight of battery
would represent 14,750 foot pounds stored up within the bat-
tery. This figure is, up to a certain point, confirmed by an
experiment made at the Société de Physique, where eight
batteries, maintained, at a red heat during one bour and forty
minutes, a platinum wire 18 feet long and 0048 inch disme-
ter. M. Reynier calculated that the tolal calorific work
(interior and exterior) wns equal to 258 foot pounds per
second, or 1,518,000 foot pounds inall. According to M.
Reynier, the weight of the batteries was 123 b, so that the
power stored up was equal to 12,341 foot pounds per pound
of battery. There must have heen a slight error here, be-
cause, as we have already scen, the useful weight of each
battery cannot at the lowest estimate be less than 176 1b.,
giving a total of 1408 1b,, or 10,840 foot pounds per pound,
According to the careful experiments we have made the use-
ful storing power of the Planté secondary battery is 11,350
foot pounds per pound of battery, so that according to the
different weights taken, the ratio of thie latter to the former
i5 130, 108, or 0°95. This is a very long way off the forty
times of M. Reynier. That gentleman, informed of this
great difference, objected that the Planté battery we had
employed must have been an exceptionally good one; those
from which he had deduced his comparison had been fur
nished to him by M. Breguet. If this was the case these
Planté cells did but little credit to the renowned maker who
supplied. Besides, as a matter of fact, the batteries wo ex-
perimented with were taken from those made by M. Planté
for sale for medical and other purposes. Moreover it must
be remembered that there are at present no Faure batteries

| Scientific Amevican.

“In order to furnish a force cqual to one horse power
during ten hours, ten batteries weighing 165 1b. each must
be employed. This Is throwing out of consideration the
fact that a part of the charge only can be utilized on account
of the fall of the potentinl below the necessary point, which
would take atfeast 25 per cent off its utility. Making no
allowance, however, for this, 1,650 1b. would have to be ear- |
ried twice, that isto say, 115 tons of battery would be trans. |
ported daily, besides all other expenses, for a charge of 10|
francsa day; we leave the reader to draw his own conclu-
sion. In fact, to maintain that this mode of electrical dis-
tribution is more economical than by wires, where they can
be used, is to maintain that the present system of distribu-
tion of water involves the sinking of an_enormous capital in |
buried pipes, that in these pipes there is always o considera-
ble loss; and that it would be cheaper to substitute a house-
to-house system of water transport by means of improved bar-
rels. But this isa point we do not press; it belongs to com-
merce, not to science, and this journal has nothing to do
with money interests.  But science suffers much from enter-
prises of this kind, it scares away confidence from serious

nature; the public not having obtained what they looked
for turn away and refuse to bave anything to do with more
' modest but useful applications which are offered to them.
| Will it not be thus with the Faure apparatus ¢ The experi-
ences obtained have much interest. The inventor mentions
| in his patents various special applications,especially for tram-
ways, for which the battery may have a useful future, But
why does not the inventor confine himself within the limits
of possibility?

“ Whatever future may be in store for it, we are at least
‘indebted to it for having drawn special attention to the
study of electrical accumulators.  Since the announcement
of the Faure battery, we know of four others in course of
development, all of them of novelty aod interest, and all
promising a useful though less ambitious future.

“M. Reyuier, at the last séance of the Société de Physique,
remarked sadly that he did not ignore the relative imperfec-
tion of the apparatus he represented, but both M. Faure and
himself had been unable to complete them themselves before
bringing them before the public, and he trusted soon to be
able to show far better results than those given up to the
present time. It is an uonfortunate pesition for a man of
science to find himself exhibiting and praising without
restriction an apparatus of which he sees and acknowledges
_the shortcomrings; it is, in fact, a false position, and one
which he would do better to nvoid.”
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: Roofing Sintow, L o

Ten yoars age the roofing: slate industry in this country
was not considered of suflicient importance to receive even
a bave mention among the “‘specinl industries” of the
census reports,  Last year the capital invested in the manu-
facture of roofing slates in this country amounted to more
than $8,000,000. Over 8,000 men were direetly employed
producing 600,000 *“squares,” or sufficient to cover 60,000,-
000 square foet, The quantity produced in the several
States having slate quarries wus:

Muine, 60,000 squares; Vermont, 180,000 squares; Penn-
sylvania, 820,000 squares; New York, 10,000 squures; Vir-
ginia and Maryland, 20,000 squares; other localities, 60,000
SUATes,

The Pennsylvania quarries, which produce more than half
the slate turned out during the year, have been worked
about 15 years, The largest quarry was opened in 1865, It
containg 60 acres, gives employment to 200 men, and pro-
‘duces 40,000 squares o year. The most durable slates are

those from Southera Pennsylvania (Peach Bottom) and the
| Maine slates. The latter rival the best slates of Wales.
The dark blue or blue-black slates are most durable. The
fancy colored slates—green, purple, red, variegated, ete.—
do not hold their color, Red slate is most exponsive: dur
ing the past season from §7 to §9 per square.  The Peach
| Bottom slates haye ranged from $5.50 to 60 50; Muaine slate,
| $6.50 to $7.75; common Ponnsylvania, $4.50 to $5.25; Ver
'mont purple, §5 to §5.60; green and variegated, §3.50 to

mude for sale, the ones already produced having been mude | $4.50

by M. Faure’s own hands or under his directions, and It is
only just to institute a comparison between the Faure hat-
tery made by M. Faure, and the Planté battery made by M.
Planté.

“The results we have given cannot be far from the exact
truth; a priori there can be no reason why o battery in which
the red lead in spread by hand, should be, weight for weight,
superior to an apparatus in which the peroxide is furnished
gradually by electricity, and experiments entirely confirm
this dedaction. The Faure battery is better adapted for
industrial purposes, it bas more solidity, aud can, moreover,
be made of larger dimensions; buat these advantages might
be obtaived with the Plaoté battery if desired; the Faure
cell does not require a preliminary electrical process to ren-
der it fit 1o receive the charge, whidh is a very great advan-
tage, and besides it offers greater resistance for an equal sur-
fuce, while it Is less liable to damage than the other appam-
tus, But altbough the Planté battery has been in existence

sinestwenty years, no one has ever suggested its employment
a8 u means of producing power and light, and for several
very good reasons, of which we will meation only one—that
of trunsport—which has been treated in the company’s pros-

pectus us o detall of insignificance, and referred to only as
it were in sn excess of scrupulous minuteness,

—— et -G - —
Klnstio Adhesive Plaster,

Dr. W, P. Morgan, in o communication to the Boston
Medical and Burgieal Journal, states that he has been trying
!lo obtain an olastic ndhesivo plastor, that when atiached to

the skin it should yield to the movement of the muscles and
parts beneath it without the sensation of stiffness or an un-
comfortable wrinkling.

Not belng uble to obtain an article of this deseription, 1
procured some Indin rubber, and giving it a cont of plaster,
such as is recommended in Grifith's Formulary under the
name of Boynton's adbesive plaster (lead plastor one pound,

'rmin six drachms), T found the material 1 wished,  After
usiog it as a simple cavering for cases of proriasis, inter-
trigo, oto,, I oxtended its use to incised wounds, abscesses,
ete., and found it invaluable,

Placing one end of the strip of the plaster upon one lip of
the wound, and then strotehiog the rubber and fastening
the other end to the opposite lip of the wound, I had per-

fect apposition of the severed parts, the clastic rubber acting
continually to dmw and keep the parts together, When I
[ bave beon unable to get the abeots of rubber, T have used
the broad letter hands (sold by stationers) by giviog them =
coat of the plaster,

undertakings, and exaggerated promises unfulfilled create |
the utmost distrust in subsequent undertakings of a cognate |

[JuLy o, 1881,

Correspondence,
Iridinm. A Leiter from Yr, Holland.
We have received from Mr, Jobhn Holland, of Cincinnati,
a small section ot a small bar of iridium, cast by bis new

process, which we lately described in the Screxrtivic Avwgm
CAN. Here ix a metal that looks to the eye like polished
stecl, but is heavier and harder than sieel, will not rus,
und is not affected by the ordinary magnet. It seems des-
tined to occupy in the near future a very important place in
the arts, Mr. Holland writes us as follows:

1o the Editor of the Seientific American :

As you considered my discovery of a cheap and effectunl
manner of melting iridium worthy of several editorial
notices in my old faverite paper, the SCIEXTIFIC AMERICAN
(I have been a subseriber for it since 18558), [ take the liberty
of presenting you with a specimen of the metal, which please
accept with my compliments. This specimen [ broke off
from n bar 12 inches long, which was cast in an apen ingot,
The ore was Russian, which I find softer and less re(rar{nry
than the California iridium; still I bave melted all kinds of
the ore, and made it run about as free assilver. I use a com.
mon dranght furnace and a Hessian erncible.

I will add that I bave spent over $10,000 in money and
been twenty years experimenting almost daily on this metal
trying to melt and mould it. I now feel thankful that I
have lived to accomplish it in a thorough and practical man_
ner. The quantity of the ore is quite largein Russia and in
California.

I hope soon to see it extensively used in the mechanieal

{arts. It is very bard, will not oxidize, and is not maguetic.

I have kept one piece of it, 8 dwts. in weight, on the neg-
ative pole of a dynamo-electric machine for five weeks. There
was no loss in weight, and bad it not met with an accident
by falling while hot it seemed likely to last for a long time.
The light produced was white in color, and as the iridium is
a good conductor of electricity the light was fully one-third
stronger than the lamp made with both poles of carbon.

Thanking you for your kindly notices, I beg to say that [
feel more satisfaction in the realization of the benefits this
metal will be to the mechanical world than for any money I
may make by it.

Joux HorrasD.

Cincinnati, June 18, 1881.

——— | . ——
The Pursuit and Destruction of Teebergs,
1o the Editor of the Scientific American :

From accamulated observations during many years past
there is reason to anticipate an unusually heavy flow of fce-
bergs along and obstructing the steamship commercial zone
of the Atlantic Ocenn as the sumter advances. During the
last year, 1880, the iceberg drift was reputed to have been
almost unprecedented, and in repeated instances marine
disasters have been attributed to that cause. The severity
of the recent winter throughount the high northern latitudes
would seem to strengthen the apprehension of their impend-
ing recurrence. Recently in connection with the subject
of Arctic exploration, I have suggested that when a
ship becomes beset by ice floes and icebergs, torpedocs
should be employed, charged with dynamite and other
explosives, and in cases of urgency the artesisn auger
resorted to for the purpose of rending and demolishing
formidable icebergs to, set ships free from their fatal
embrace,

Considering the transcendent importance of a safe ronte
of ocean transit, it wounld seem expedient that the great
commercinl powers should co-operate in  the employ-
ment of explosives and every other resource of modern engi-
neering to free the ocean of these leviathans of the Arctic
zones. The pursuit would, perbaps, prove s pleasant recrea-
tion, stimulating the ambition of the gallant sons of the sea.

June 17, 1881, Daxren Ruaones.

Threo Horses Abreast, fliy
The American Express Company has introduced into New
York the system of harnessing three horses abreast, aftor
the fasbion of the London omnibuses.  The chinnge hins been
made on two of the wagous for an experimont, with very
satisfuctory results, The wagons are supplied with 1wo
poles instead of one, and cach of the three horses i attachod
to a separate whifletroe, This is found to be o decided fm-
provement over the system sometimes used of putting one
horse in shafts and another at cach side.  The harnessing
practically the same us with two horses, with two p
instend of one. The experiment is teied upon the wagon
that deliver goods in the upper part of the clty, not onl,
bocntse the loads are frequently too heavy for two ho
but to enable the drivers to make up for Tost time with an
incroased rate of speed, when (rom any cause they an
doluyed at the start, P it
—~r—
Alligator Loather,
The rapid increaso in the demund for
Furope makes it possible that alligator
an Important industry in our Southern
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phie | its respectively colored glass mask, are ranged alongside each
| other, all in a row, facing a dark muss of velvet or other

| blagk material, and side on to the view or object to be photo-
lts | graphed. Erected in front of the lens of the outside one is
[ a faultless plate of glass placed at an angle of forty five de-

repare aprinting surface
stone, but which possesses

pplicat this process combined
sential principles of chromo-lithography. It dif-
Intter, inasmuch as not only does it yield the
rradutio tint or tone, but the drawing is

{ instead of by the skilled artist.
derlying this method will be best under-
giving & brief description of the method by
saw produced a rose tree clad with foliage and
ith numerbus bright red blossoms, From the
ative were obtained three others, in one of which
, branches, and leaves were entirely stopped out,
leaving nothing but the flowers, From a second were
~ stopped out all but the leaves, while in the third the trunk
- n rge branches alone were allowed to remain. By
swell known to lithographic printers three print-
ing forms were then prepared, one from each negative. These
awere made by coating a thick plute of glass with gelatine
~containing bichromate of potash, which, when dry and ex-
posed to the action of light under a negative, nequires the
property of absorbing and rejecting water in certain parts,
“and thus interpreting the action of the light when an ink
‘roller is applied. The cliche from the leaves was inked with
“a semi-transparent green ink, and the prints from this showed
Aaultless gradation of tint together with structural detail.
When the whole of the greens had been printed, the form con-
taining the flowers,inked with red,was then placed in the press
‘aud by meauns of careful registration the blossoms assumed
[ ‘their proper places among the leaves. A thivd printing, this
: time from the tablet containing the brown trunk and larger
branches, completed the operation. The picture, the mode
.of producing which is now described, when shown to seve-
Tul artists evoked much surprise as to the method by which
it could possibly have been made, but st that time Vidal's
modern method was unknown and the experiment described

was only a tentative one.

Jt will bere be recognized that by the system of overlap-
ping, secondary, tertiary, and indeed numerous colors and

that can be reproduced by photography, including portraits
and landscapes as well as rose trees.
But, query, cannot sature hersell be made to do the stop-

B - P —— .

ping out part when preparing the several negatives for print- |
This problem was taken in |

ing each its separate color?
band recently by M. Ducos Dubauron, who based his ex-
periments on the theory that the primary colors combine to

* | dition of things which one at first sight would say cannot be

tints way be produced. The process applies to everything |

on of the picture is superposed and set off upon the
‘ the result being a photograph in the colors of nature.
- It is important, of course, that the three negatives be taken
wltaneously, but from the same standpoint, a con-
attained. But here the ingenuity of M. Dubauron again
steps in to indicate in what manner this seemingly impossi-
Dble feat is accomplished. Three cameras, ench fitted with

grees.  This acts the part of a reflector, throwing enough
rays into its eamera by which (o enable a brilliant picture to
be taken. But as the reflecting mirror isa transparent sheet
of glass, a lnrge volume of the light is transmitted through
it as well as reflected by it; and the second camera, also fitted
with a similar transparent reflecting plate of glass, catches
up a portion of the rays thus transmitted, and reflects them
through its own lens to ils interior. What is not re-
flected by the second plate is received upon a third one
attached to the third camera of the series. It, however, is
mirror proper, the glass being silvered, and the remainder
of the rays not utilized by the other two cameras are here
rendered subservient to the production of the picture. We
may here observe that there is more ingenuity displayed in
this, ns well as more modifications and applications that
may arise out of it, than is imagined by its ingenious origina-
tor.

Effective colored pictures have been produced by super-
posing transparent prints, such as those by Woodburytype,
upon colored bases; this, however, belongs to the department
of the mechanical application of pigments.

NEW INVENTIONS.

A simple and inexpensive combined hame and collar has
been patented by Mr. James B. Law, of Darlington Court-
House, 8. C. It consists in a broad wooden hame strength
ened by iron plates at the bottom, and provided with suitable
means for protecting the horse’s neck from injury.

Mr. Henry Dainty, of Brooklyn, N. Y., has patented an
apparatus for burling wool and carbonizing cotton from
mixed rags, so constructed that vegetable impurities and
fibers can be removed or carbonized from the animal fibers
in much less time and without any danger to the operator
from the carbonizing gas when emptying and refilling the
apparatus. The invention consists of a carbonizing cham-
ber having slides, drawers placed upon the slides to receive
the material, doors hinged at their lower edges, a furnace, a
gas-generating retort having gas-discharge pipe leading into
the carbonizing chamber, und a detached cover for remov-
ing the refuse without drawing the fire, & smoke flue sur-
rounding the gas-discharge pipe, a steanm jacket for heating
and drying the gas, and an exhaust fan blower baviog its
pipe provided with a valve for withdrawing the gas from
' the carbonizing chamber when opened, to protect the work-
men,

An improved washing machine bas been patented by

Messrs. Henry Ruppert and John Mullerweiss, Sen., of Se-
bewning, Mich. This invention consists in a novel arrange- |
ment, with a tub, of two curved oscillating and reciprocat-
ing rubbing surfaces, and devices for operating them.

An improved machine for boarding and breaking raw |
hides has been patented by Mr. William Coupe, of South

form every known tint. It is enough to interpose between
nature and the sensitive plate a transparent colored medium
to insure that medium stopping from reaching the sensitive
surface all rays which cannot be transmitted by it.  But the
method of M. Dubauron dips deeper beneath the surface than
would be imagined by a superficial observer. He employs
three colored glass plates or other transparent media the

Attleborough, Mass, This is an improvement on the ma-
| chine for bonrding and breaking raw hides for which Patent
| No. 202,414 was issued to the same inventor April 16, 1878,
| Mr. Henry Cull, of Johnstown, Pa., bus patented an im- |

provement in stock cars designed to permit the ready feeding |

and watering of the animals while being transported over
| long railroad routes. The invention consists in the improved

25

Second. The hulls constitute about one half of the seed.
They are used for fuel to run the mill, and thus the mills do
not need to buy any coal. The ashes make a valuable fer-
tilizer, and they are also leached for the purpose of obtuin
ing lye to make sonp.

Ihird. The oil amounts to about 15,000,000 gullons in the
United States, and about 10,000,000 gallons are yearly
exported to Europe, where it is used to adulterate olive oil,
Three gallons of cotton-seed oil and one of olive oil make
four gallons of the average olive oil, and the cotton oil can
hardly be detected. The question naturally arises, If we
have to eat olive ofl which is made from cotton seed, would
it not be well for home manufacturers to prepare it, and
not allow the consumer to pry two freights across the Atlan-
tie?

Fourth, The oil cake is of a rich yellow color, and isused
principally to feed stock, for which use it is ground and fed
like corn meal. It is shipped in sacks, ench weighing 200
pounds.

Fifth. The deposit left when the oil is refined 15 used to
make goap, and also for making dyes.

—— 4 O >

Ransom Cook,

Ransom Cook, who died at Saratoga, New York, May 28,
wis @ representitive American mechanic.  When & young
man he used to boast that he was the master of twenty-six
trades.

He was born in Wallingford, New Haven County, Conn.,
November 8, 1794. His parents removed to Saratoge County,
New York, in 1801, and in 1813 he began to work at the
trade of a chairmaker. Heowned the first shop using steam
power in the county. His inventive faculty was early de-
veloped, and he took out many patents. One of the first,
granted in 1842, was foran improvement n the manufacture
of wrought iron and steel cannon. This idea was appropri-
ated by Sir William Armstrong, who made both fame and
fortune out of it. Other patents were for a lunch case, for
a fan blower, for a hydraulic apparatus for producing a blast,
for an improved hydraulic blower for furnaces, for an im-
proved electro-magnetic ore separator (a very ingenious ma-
chine, made by Mr. Cook when he was 80 years old), an im-
provement in blast pipes for carrying heated air and gases (o
furnaces, an improvement in scissors, an improved boring
instrument known as the *“Cook auger,” an improved ma-
chine for turning the lips of augers, an improved bit for bor-
ing wood, an improvement in ventilating and excluding dust
from railway cars, un improved exhaust fan, and an improve-
meat in the mode of straining saws for sawmills. There
were several others of more or less importance.

Mr. Cook pursued this branch of mechanies for enjoyment
rather than for the money to be derived from it, although
some of his inventions, particularly the patent auger, were
very profitable. He was making a machine and wanted an
auger that would bore at an angle with the gmin without
starting with a gouge. He hit upon the idea of examining
the lips of the worm commonly known as the wood-borer
with a microscope, and from this model, farnished by nature,
he made his auger, which was very successful. His work-
shop wus a curicsity. He made all his own models, and had
engines and machinery well adapted to the purpose. He
had also accumulsted one of the most complete and valuable
collections of scicntific and mechsnical books in the eoun-
try.  His library contains more than 3,000 volumes, some of
them very rare,

—r e —————
Sir Joslah Mason,

Sir Josiah Muson, the founder of the new Science College
at Manchester, Eng., bhas just died. He began life as a
street hawker, and, after tryiog many trades, he succeeded
1o establishing himself in the mauufacture of split rings by
machinery., Subsequently be added the manufacture of

complementaries of the primary colors, each of which will | method of arranging the cattle in the car and holding them | steel pens.  In 1874 bis pen works employed over a thou-

transmit two of its constituents and debar aceess to the re
maining unit—three primary colors being assumed for the
sake of explapation to be theoretically correct
production of each monochrome a sereen were employed of

| in their places. .
An improvement in devices or appuratus for temporurily |

! 2
| up without necessitating the detachment of the belt trom

[ sand hauds, consuming half a ton of rolled steel a day.  In

addition to great business capacity Mr. Mason was remark-

If for the | connecting the ends of u belt, so that the slack may be taken | able for bis practical wisdom and benevolence. In 1560 be

established an orphanage, upon which he has expended

the same color the vegative would represent that color by | the pulleys on which it runs, bas been patonted by My, | $1,500,000. Nearly us much more was vobly invested in

black, and the two remaining ones by transparent glass,

there being in the print none of the eolor in the part where it |

was desired it should exist, while it would be clsewhere
present,

The screens found most useful for effecting the stoppage
of certain rays of light are formed by first collodionizing a
plate of glass, and then coating it with a lac or sandarac v
nish containing one or other of the aniline dyes modified by
other transparent pigments,  The colors required in the
finiahied mnsks or serecns are green, orunge, sod violet, and
the musk thus tinted is pluced either immediately in front of
the sensitive plate in the camern or in near juxtaposition to
the lons.  From three negatives obtained from nalure, ench
under & musk of u different eolor, are printed by the carbon,
or, more properly, the pigment-printing process, proofs,
which, executed in pure eolors, are then superimposed on each
other and detached from the paper on which it was borne.
The resulting picture shows every tint of nature. To prepare
the three pigmented papers which are thus made to yicld up
thelr colors, Prossiun blue represents the blues, carmine the
reds, the yellow being produced by chrome yellow Each
of these is mixed with gelatine when applied to its special
shoet of paper, The method of printing s essentinlly that
employed 1o the carbon process, bichromate of potash form

fng the sen dtizing compound After printing, each integral

| Peter 8. Grahnm, of Cumberland Mills, Maine. i

- e -
The Manutucture of Cotton Seed OIL,

The ceusus of cottonseed oil mills discovered fifty aix,
the most of them fo the Bouthwest, Loulsinun has nine, of
which New Orleans has six ; Mississippi bas nine; Tennes
see and Texas each elght; Arkuosns four; Missouri and Al
bama ench two, and Georgin oune,

The amount of seod
Afwer belng dusted and
stripped of lint, the seed goes o a revolving oylinder set
There the bully |
arc separmted from the menl, and the latter s prosed be |

used is about 410,000 tons yearly,
with knives, which cut the seed very fine

tween: rolls and packed in woolen bags, which are pluced
betwesn horse hale mats and subjected 1o a hydrmulio pross
ure of about 200 tons,  The expressed oll s either barreled
in the erude state or pmnpul W a retining roam, where it
is treated with caustic soda obaining 83 por cont of fine |
l)il

The first product derived from this process is the Lo, |
which amounts to about & per cent of a crop; that is, the |
country gin takes 95 per cent of the crop, and the seed |
retains 5 per cent, which the mills secure, The colton Iy !
very white and clean, but very short, and the best of it sells |
at eight cents per pound. It 15 used 1o make cotton butting, ;
The crop of the oil mills amounted to 5,000 bales last year,

the Mason Science College.
- . -—
Cod Fishing with Nets,

The Norwegian method of netting cod, which the U. 8.
Fish Commission have persunded our New England fisher-
men to try, b proved of sigoal advantage over the old way
of fishing with bait.  Many more flsh are caught, the fish are
larger, and the cost of bait is saved.  The first trial of the
gl nets wis made last winter in Ipswich Bay, north of Cape
Ann, Masachusetts,  As reported by Cuptain Colling, of the
Fish Commission, the results were most satisfuctory. Ona
trip ending January 11, 35,000 pounds of eod were taken by
a smack, 8,000 pounds of which were cauglt in a single
morning.  Two other vessels, absent just the same length of
tme, but using trawls, ouly got 4,000 and 8,000 pounds,
The same vessol using the nets made avother trip, takiong in
four duys 5,000 pounds of fish aguin, having caught in one
siugle day 18,000 pounds.  Now, on this same day another
vessel set, quite close to the nets, 10 trawls of 1,000 hooks
cnch, and only caught 2,000 pounds of fish, The totul results
of Captain Martin's enterprise, who was the fist 0 use the
nets, may he stated as follows: In not quite two months,
fram November to January, he took 111,000 pounds of m,

while no trawler, with the same luck, bad landed one thind
of the quantity, 30 LY

i
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Persoml,

~ Baxter Wrenchos At pecullar corners,  Indispensable
Lo first=claas mivohanion, Greens, Twood & Co, N. Y.

o1 each I ‘abont elght words to a line.

aseariy av Thurvday morning to appear in nezt isswe.

‘Rowland’s Vertical Engine. Wearing parts of steol.
Broad boarings. 1.0.& A.BRowland, New Haven, Conn.

Ladies oan wear boots one size smallor after using
Gorman Corn Remover. 25 oonts of dragglsts.

Owners of steam bollers can save fucl, repairs, and
delays by using Hotohkiss' Mechanloal Holler Cleancr,
which removes all mud or scale making properties from
the boller. Send for eiroular. 8 John St, New York.

Uniform In prico and quality, Van Bei's * Rye and
Rook." #1 por buttle.

Wanted. —An experlonced Machinist and Tool Maker,

who is alsoable to design and construct Hght machin. |

ory. Address, with reforences. A. B, Box 778, N. Y.city.
4 Roll Planer and Matcher; simplo and substantial;

wolght, 450 1b,; prioe, $50. O, L Packard, Milwaukee. Wis.

The man who Invented the German Corn Remover is
A publio benefuotor, 25 cents.  Sold by all druggists.

Houghtoo's Boller Compound contains nothing that
oan injure tho fron, but it will remove seale and prevent
Its formoation. Houghton & Co., 15 Hud=on St,, N. Y,

Lead Foll for Secondury Batteries. E. M. Wood &
Qo., Worcester, Mass.

Manufacturers and others, send postal at once to
Manutacturers’ Gasette, Boston, Mass,, for first number
free. Roady tirst week in July.

Parred Roolg, Sheath’g Felts, Wiskeman, Paterson, N.J.
Sillca Painrs(not mixed); all shades, 40 Bleecker SLN.V.
Callow’s Lettering Pat,, iilus. p. 858, Catalogue free,
Supplement Catalogue,—Persons in pursnit of infor-

fon opn any special engl ing. hunical, or sclen-
tific subject. can have catalogue of contents of the Sci-

ENTIFIC AMERICAN SUPPLEMENT sont to them free. :

The SUPPLEMENT contains lengthy articles embracing
the whole range of engineering, mechanies, and phys!-
cal sclence. Address Munn & Co,, Publishers, New York.

Propeliers, 12 to 26in.  Geo. F. Shedd, Waltham, Mass, |

Abbe Bolt Forging Machines and Palmer Power Ham-
mers a specialty. S.C. Forsaith & Co., Manchester, N. H.
List 95.—Description of 2500 new and second-hand
Machines, now ready for distribution. Send stamp for
the same. S. O, Forsaith & Co.. Manchester, N. H.
Combination Roll'aud Rabber Co., 27 Barclay St.,
N. Y. Wringer Rolls and Moalded Goods Speclalties.
Cope & Maxwell Mg Co.’s Pump ady., page 397.
Punching Presses & Shears for Metal-workers, Power

Drill Presses. $25 upward. Power & Foot Lathes. Low
Prices. Peerless Punch & Shear Co..115S. Liberty St.N.Y.

Improved Skinner Portable Engines, Erie, Pa.

“Rival" Steam Pumps for Hot or Cold Water; $32
and upward. The John H. MeGowan Co., Cincinnati, O.

The L. B. Davis Patent Feed Pump.  See adv., p 13,

“The Burcka Mower cuts a six foot swath easier than
a sie cut mower cuts four feet, and leaves the cut grass
standing light and loose, curing in haif the time. Send
for circudar. Eurcka Mower Company. Towands, a.

Pure Oak Leather Belting. C. W. Arny & Son, Ma-
pufacturers. Philndelphin. Correspondence solicited,

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

Wood -Working Machinery of {mproved Design and
Work hip. Cord Egan & 0., Cincinnstl, 0.

Experts 1o Patent Causes and Mechanical Counsel.
Park Benjatoln & Bro, 3 Astor House. New York.

Split Palleys at low prices, and of same strength s
appesrance as Whole Pulleys. Yocom & Son's Shafting
Works, Driuker St,, 'hiladelphis, Pa.

Malleable and Gray Iron Castings, all descriptions, by
Erle Malleable Iron Company, limited. Erie, Pa.

4to 40 H. P, Steam Engines. See adv. p. 414, -

National Steel Tabe Cleaner for boiler tubes. Adjust-
abledurable, Chalmers-Spence Co. 10 Cortlandt St N. Y.,

Corrugated Wrought Iron for Tires on Traction En-
gines, ote, Sole mfrs., H. Lioyd, Son & Co., Pittsb'g, Pa.

Best Oak Tanned Leather Beliing Wm F. Fore-
paugh, Jr.. & Bros, 8| Jefferson 5t., Philadelphla, Mo,

Gardiner's Pal. Belt Clamp, See illus, adv,, p, 413,

Nickel Platog, —Sole manufacturers cast nickel an-
odes. pure nlckel salts. Importers Vieuns lme, erocus,
ote. Hanson & Van Winkle, Newark, N. J.,and 92 and 94
Liberty 5t New York,

Presses, Dies, Tools for working Sheet Metals, ete,
Frult and other Can Tools. E. W. Bilss, Brooklyn, N, Y.

The Sweetland Chuck, Sce illus. adv., p. 306,

Machine Kalves for Wood-working Machinery, Book
Binders, and Paper Mills. Also manufacturers of 80lo-
wan's Pamllel Vise, Taylor, 8:iles & Co. . Riegelsville, N.J.

Skinner's Chuck. Universal, and Eceentric. See p. 397,
For best Duplex Injector, see Jenks® adv., p. 413.

O, B, Rogers & Co,, Norwich, Conn., Wood Working
Machinery of every kKind. See ady,, page 414,

Peck's Pawent Drop Press, See ady,, page 14,

Advertivments must b received at m“i on afice machioery., Tho Pratt & Whitooy Co, Hartford, Conn,

Houston’s Four-Sided Moulder, Soe ndvy,, page 14,
New Economizer Portable Englno. See fllus. ady. p. 12,
Cutlers for Teoth of Gonr Whools formed entirely by

Rue's New * Littlo Glant* Tojoctor is mueh pratsed
for {ts capaotty, relinbility, and long use without ropaies,
Ruo Manufacturing Co., Philadelphin, s

For Shafts, Pulloys, or Hangors, oall and soo stock
kept at W Liberty St N Y. W, SBollors & C0o.
Long & Alistatter Co."s Power Punch. Seo adv,, p. 138,
Wi, Sellers & Co., Phlln,, have Introduced a new
Injector, worked by # singlo motion of n lever,
For MII Much'y & Ml Farnlshigg, soo (las. ady, p,12,
Don't buy o Steam Pamp untll you have written Val
loy Machine Co., Easthampton, Mass,
Saw MUl Machinery, Stearns Mfg Co,  See p, 183,
Use the Vacoum Olls,  Tho best ear, lubrieating, en.

glone, nod oxlindor olls mado, Addross Vaounm OIl Co,,
No. 8 Rochester Savings Bank, Roohoestor, N, Y,

Wiley & Ruassell M'f'g Co.  Sco ady,, p, 306,
For Maclinists® Tools, soo Whitcomb's adv,, p. 18,

Fire Brick, Tile, and Clay Rotorts, all shapes. Borgner
& O'Brien, \M'f'rs, 284 St,, above Raoce, Mhila, Pa,

For Mining Mach’y, sce ad of Noble & Hall, p, 14,

No attention will be paid o communiontions unless
ascompanied with the full name and address of the
writer.

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

We renew our request that correspondents, 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. If not then pub-
lished, they may conclude that, for good rcasons, the
Editor declines them.

Persons desiring special information which is porely
of a personal character, and not of general interest,
should remit from $1 to $5, according to the subject,
as we cannol be expected to spend time and labor to
| obtain such information without remunerstion.
| Any numbers of the SCIENTIFIC AMERICAN SUPPLE-

MENT referred to in these columns may be had at this
office. Price 10 cents each.

(I; S. L. R. writes: 1. We have a boiler
15 feet Jong, shell 414 feet in diameter, having eighty 3-
inch flnes. We wish to burn shavings and sawdust. How
much grate sorface should we have® A. About 36
square feet. 2. What kind of grate ¥ A, A thin, plain
grate with parrow openings. 3. Eow high should the
chimpey be and what size the flue ¥ A, 6 feet, and 30
inches square. 4. Theengine Is 14x30, What should
be the size of the steam pipe leading to the engine, and
what size the exhanst ¥ A, Steam 31§ Inches diameter,
exhaust 53¢ foches diameter. The furnace should be
at least twice the usual depth for coal.

2) E. J. C. writes: A well known writer
on stationary engines sayx of the curved or colled pipe
that connects the boller and steam gange: * The cock
which ix placed at the lowest part of the Inverted siphon
pipe is designed to draw off any water wh ich may have
collected In it: if the water was not drawn off it would
rise into the gange and the steam pressure would be
incorrectly Indicated.” Please explain. A, It would act
like & siphon gavge, by the difference of height of
column of the liquid in the two legs of the siphon; but i
as these slphons are uvsually made, the Inaccurscy
would be inappreciable,

| (3) L. G. G, nsks: What is the best and

most economicul way of producing a bright surfaco
"upon several iron plos, JxMWx3, having the fire scale
i stillon ¥ A. Useemery wheels,

4) A. D, W. writes: If your correspond-
ent, J. A. D., will put a cock Into the top of the afr cham-
| ber of his Nisgarn pump and 011 1e with water it will be

all right, Sach at least In my experience with one of

llhcm. I wake it the steam takes tho place of tho air,
| and then a current of air causes condensation, which
| produces s vacuum which tends o hold the valves.

(5) G. G, M. asks if there is not some mis-
’uke In reference to 8500,000,000 gold welghing 4,500
| tous, as stated in No, 24, Iato volume, under head
** The sub-treasury gold wagon." A, Yon; It shonld be
| 1,000 tons.
| (6) W. W. asks: Will the boilers used fn

muges, some of which are warranted o stand 200 Ih,

; pressure per square inch, answer for an engine gxd ¥
! How would you arrange it to obtain the best resolts

Srientific American,

[JuLy 9, 188y,

aro nsod for oxygenition, A good sizod turtle will live
thiree monthy without food, a young turtly one month,

) A. W, asks: How much steam press.
wro will n boller stand, 16 inchexs dinmotor by 50 Inohes
tigh, made of cold rolled copper, No, 21 English wire
gauge ¢ A, Notovor 161b, per square Inch, The honds
shotld be Ermoed with care, and it ahould be tosted with
WALOE prossure to nt lenst 80 16, bofore uning.

(10) B, B, J. asks if any benefit is derived
from combining magnesiom with stecl. A A half por
cont of magneslam ehangoes gonrsu-grained nto fine-
wenlned stool aod geeatly fmyproves the quality,  The
maguestom s Introdaced through an opening in the
cover of the oruelble, aftor Inserting some small bits of
chinrconl, In order to remove the free oxygon.  Withoul
thix precantion there wonld bo dangor of an explosion

(11) €. wants to know how o make shoe
bBlacking, A. Mix (ntimately 1 pound of molassos, 1
pound of best bone black, In very flne powder, and 44
pound olive oll; then add 4 pound sulphorie acld, pro.
vionsly dilured with & pound water. The whole Ix
allowed (o staud for three hours or longer, and after-
ward as muoch wator is added s s necessary to glve It
the proper consistence,

(12) G. 1. J. asks: Is there any doevice by
which I may regulate the strength of the corrent from
a powerful eloeteie batiery ¥ Tho ordinary resistance
colls will not do, I wish to chaoge the strength
gradunlly by means of o reslstance placed ot some point |
In the elrenlt, A You can maoke reslstance colls thay |
will answer your parpose, by making a wooden reel in |
the shape of u croxs, and winding uniosuluted wire upon |
It #0 a% to have an oie space all around cach convolu.
tion, If the carrent beats the wire o that it will burn
wood, you may place strips of asbestos board along the
edgen of your reel,

(18) M. E. W. asks how to find the point
at which to place the weight on n safety valve so that
stenm will blow off at the required pressure A 1.
Multiply the pressure per square inch by the sres of |
the valve; the product is the total weight reqoired upon
the valve. 4, Divide this total pressure by the weight
to be hung on the valye lever: the quotient Is the num-
bor of “leversges™ which you must give the welght
from the falcrum. Suppose 100 Ib, steam and 12 inches
area of valve; then total pressure on the valve is 1,200
Ib.; and if the weight be 80 Ib.. then 1,200480=15
*Jeverages.” Now, if the distance from fulcrum to
center of valve be 3 inchies, then the weight must be set
at 3x15=45 inches from falcrum, or 42 inches from cen-
ter of valve, Of course this does not take into account
the effect of the lever or weight of the valve.

(14) O. R. M. asks for a simple method of
testing or assaying specimens of rock. A, Charge into
a Gounce crncible, 1 ounce each of the ore and dry bi-
carbonate of soda, 2 ounces of litharge (free from silver),
14 ounce of argol, and cover with i inch of dry salt
Heat the crucible until the contents are in a quiet state
of fusion, remove from the fire, cool, break, and clean
the lead button by ponnding ou an anvil. If the button
weighs more than, say, half an ounce, scorify it down
in a scorifying dish in an open muffle, Heat 14§ inch
bone ash cupel in the mufile, drop into it the button, and |
keep up the temperature of the muflle to a bright red t
heat until all the Jead has been scorified off and ab-
sorbed by the cupel, and the small bead of gold or silver |
(if the ore tains ary) b well roanded and |
clear. The ore must be finely powdered, and the whole |
of it passed through an eighty-mesh sleve. |

(15) A. S. asks for information as to the
direct determination of sliver in galena on Volhard's
principle. A, From two to five grammes of the galena,
nccording to its supposed richness in silver, are very
finely ground and intimately mixed in a porcelain mor-
tar with from three to four times its weight of a flux |
composed of equal parts of soda and saltpeter, placed
in a porcelain crucible, covered, and heated over a
burner to thorongh fusion, when the mixture is well |
stirred with a glass rod. It is then let cool and placed |
in ap evaporting dish partly filled with water, in |

— —
plxty minutes, and that which s not depesited by one
hour's subsldonce In thrown away. as uscless for grind.
Ing lenses, Tho use of the gum aruabic rendory the

wator slightly viseld,
(20) J, N. L. aska: 1. Is there any liquig

fuel, sootloss nnd smokeless, that could by used fy Ted
chambers having no flue or means of keeping 1 AN Ond)e
nary fire 1 A, Wo know of no cheap fluid that we ean
recommend for sueh purposes.  Foros without figgs 0
carry off the produots of combustion should Hover b
used In sleeping npartments under any clrcumstances
2. If gasoline or other Hagnld will answer for suel ;.u.'.
pose, about what would be the cost per hour (o heat
1,000 square foet 100° Fah.? A, Gasoline ecannot be
used In this way.

(21) R. W, B, writes: I have a telegmpy
line o few rods over one mile in length, Wire | No.
14, woll insulated. Haye two twenty olim soundery on
the line and six cups, gravity battery all at one end,
When battery sets one way I got no curront at all,  Re-
verse It and the sonnders work faintly. What |s the
trouble ¥ Is main line of too great reslstance for bay.
tery, or are the groonds weak ¢ Have had some expori.
ence In moking grounds, and never before had anything

{ which would not work well. I thooght four cupy
| would run the line, A, If your line wire Is iron, thy

resistance Is oo great; you must use o larger wire o
more battery, [If your wire is copper, your grounds op
conneetions must be at fault,

(22) C. W, R. asks bow the magic solder
wire is made, such ax podiars sell for mending tinware,
copper, oto, It 1% some kind of position of chemical
riun together, then draywn out into wire, and is to be used
without the acid, simply by holding the light or heat
underneath the place to be mended, then simply let the
solder melt, A, For an caslly fused solder melt together
In a crucible or fron pot, at & very moderate heat: bis.
muth, 1 part; tin, 8 parts; load, 2 parts, and cass in slen-
der sticks, For the common solder wire melt together
equal parts of tin and lead and poor it through a vessel
huying » very smail opening in it, into a tab of water,
If the metal is the right temperatare, and if the aper-
tured vessel {8 supported the proper distance above the
water, the stream of melted metal will be cooled, form-
ing o more or less perfect wire.

(23) N. E. writes: 1. I am running a hand
saw, and have a great deal of trouble with the lap, We
use common =older, but it will not hold the ends together
but a ehort time, The saw is two inches wide by one-
sixteenth thick. How long should Imake the lap, and
what is the best solder, or how can I brazeli ! Can
you give me a receipt tomake a solder better than the
common solder that tinsmiths use * A, Make your
lap about an inch long. Coat the adjacent surfaces
well with borax paste, and wire the two ends together
with iron binding wire. Sapport the joint over a large
plece of ch I, and apply pl of silver solder to the
edges of the joint, huving previoasly coated the solder
with borax. Now with a strong blow pipe flame heat
the saw at the joint ontil the soider flows. 2 1 have
sbout 100 of the ScrexTrrFic AvErioas | wish to bind.
What is the cheapest and the best binding that I can
get? A We know of nocheaper way than to employ
a bookbinder.

24) W. W. C. asks: 1. How can I pre-
serve some manoscript written on common paper and
with an ordinary lead pencil so that it will not rub off,
or in other words, how can I make the writing indeli-
ble* A. Lead pencil marks cannot be rendered indeli-
ble, but if the lines are washed over with a clear sola-
tion of 4§ oz. of gnm srabic in 6 oz of water they will
not rab off readily. 2. Two bodies of exact size and
shape, bat of unequal weight, and each presenting an
entirely smooth and non-compressible surface to the
atmosphere, are dropped from a given height at the
same time: will they reach the ground together ! Some
philosophers say they will,others say they will not unless
they be dropped in 8 vacoum. A. In a vacumm, yes;
in the air, no; the heavier body is capable of overcom-
ing the resistance of the air more easily.

(25) J. J. 8. writes: I wish to know some-

which the melted matter i« softened, dissolved out of | thing of the nature of nitro-glycerine. Please answer
the eruciblo into the dish, which is then heated, and  the following questions through SCIENTIFIO ANERICAN?
the watery solution i flltered into a flask. The residue | 1. After being prepared, and coming saddenly or other
on the flter, after being well washed, is rinsed back = wise in contact with air, does it (the air) have any effect
Into the dish, very dilote nitrle aeld s added, and the  on its explosive properties * A, The air has little or no
whole evaporatod to dryness.  The dry rosidue Is taken  effect npon i, 2 In its Hquid form for what purposes
up In water acidalsted with nitrie acld, heatod, and | )x it generally used and when soused # How is it ex-
filtered Into the same fMask in which i the aqueons solu- | ploded ¢ AL Chiofly in blasting, in tonneling, and
thon, Tho reaidue Ix wished with hot water, the filtrate | miniug.  Ttis osed extonsively for cracking the rock
{s allowed to cool In the flask, feerdo sulphate or fron | in the bottom of **dry ™ pelrolenm  wells, It 18
alum I8 added, and the lguid fs ttrated, exploded by fulminating or percussion caps by electric:
_ sparkoor fuse. 8. Where Is it made, and what size

(16) 11, J. asks how to make a good quality { cans ¥ it genorally. put np 9. AMo. the | difference i
of domestic grape wine ? A Put 20 1b. of ripe, freah | oy i1osive power while in liquid form, and such preparas
pleked, and well selocted grapes Into o stone jar, and | tions a8 ** giant powder," * dynlmlt;'“ and other high
pour on them aix quarts of bolling water, When the | explosives having nitt\;eglymlne u' a ‘basis. A, See
water hinn cooled onough, squeczo  the grapes well artlelo on nitro-glycerine, ma« 25 ’mmm
with the hands cover the Jar with o cloth, and 16t It | o yhe Sorxriric AMERICAN *l'h; u'nﬂd usually
stand for three days; then press ot the Juleo, and add | vary fram four ounces to tlw.poundl ormon.xuwuhf'i
ten pounds of crushied sugae  After it has stood for a gard o the relative eficiency of dynamite, giant powder,

For the best Dismond Drill Machines, address M. C. | A Yes; for moderate pressures, say, not over40 1b.; we
Bullogk, 8 1o # Market 8t., Chicago, 111, { have seen them setin masonry; they may be set olther

Brass & Copper In sheets, wire & blanks. See sd. p. 13, vertcally or borisqutally.

For best Portable Porges and Blackemiths' Hand | (7 E. L. B. asks: Can you inform me
Blowers, address Buftalo Porge Co., Buffalo, N, Y. ! how the hydrostatic pross and Jacks came to be coms-

woek, soum, stealn, und bortle i, corking loosely, Whon and nitro-glycerine, consult  Mowbray's * Drinitrogly«

the fermentation ix comploto, strain It again aud bottle
It, corking tightly, Uay the bottlos on thele side i o
cool pluoe,

(17) A. W. asks: By whal means can nn
ennmelod wurface bo gt with o name, same as on a

(oerine,' 4. Tread of two empty glycerine cans being
| found In the woods somewhere in Pennsylvanis by two
small boys. A man to whom they were shown
attompted to open them, eausing an explosion, thereby
loalng his whole arm, tearing it from his body. Now,

The Brown Automatic Cut-off Engine; unexcelled for
workmanship, economy, and durability., Wnte for in.
formation, C. H. Brown & Co., Fitechburg Muss,

The Nonesuch Turbine. See adv., p. 413,

The Chester Steel Castings Co., office 407 Library St ,
Phlladelphia, 1'a., oan prove by 1500 Crank Shafts, and
1000 Gear Wheols, now 10 use, the superiority of their
Castings over all others. Clroalar and prioo list froe

Wren's Patent Grate Bar, See ady, page 14,
Diamond Tools, J. Dickinson. 64 Nussaa 8t., N. Y,

The lmproved Hydraulle Jacks. Punches, and Tube
Bxpandors, R. Docgeon, 2t Columbia 5t., New York

Bagle Anvils, 10 cents per poond Fully warranted.

Geser's Patent Grain Thrasher, Peerloss
and 'Traction Engloe. Gelser M'Cg Co,,Waynesboro. P'a.

Portable,

| monly called hydraullc press and jacks * A We can-

! not; elther term is correct.  When the prossire s being
exerted, the fluld s in motlon: it fx then hydraalic,
When the pressure s obtsined, and tho water (s at rest,
it 1% then properly hydrostatie.

8) D. R. asks how to feed turtles and
fixhies ¥ How often shonld feesh water be supplied ¥
How long will & turtie live with nothing to eat¥ A,
Feed the turties and fish on earth worms aftor thoy hiave |
beon placed In grase or moss over night 1o seour them t

| of a)l earthy matter, then cot them ap o one quarter of
an inch and feed to the anlmals, Look out that none are
Jeft after the animals have had all that they require,
Remove from the aquariom what nre left, or decomposi-
ton will take place. which will spoll the water and tur.
tew, Raw beef answors well as a food for fish, In a
true solf-supporting fresh water squarinm the water
needs never W be removed 1f the proper Kinds of plants

| of prussiate of potash and loam. nnd coat the fron

the cans belng empty, how do you account for the

load poncllt A palished pencil, baving a coating of Wb ¥ A
helle, can bo stamped with gold by ald of w eated dyo; | S¥PIWOR Y What are the most serious oblections 10,
not w0 an enmmelod surface~the gold will rub off ol mm:d“ lllj :‘::: :‘m ’nfﬁ“d,&'ﬂh m
entirely. A, Uso thingold wlge nnd a hot brand, .w";’ "' St Akl Conti bmmbuu 1 B -h“lmlu A
(18; A. B. axks how to case-harden small ¢ :

articlos. A, Makon pasto with s concenteated solution

therewith; then expose 1t 1o n strong rod heat, and whon
it has fallen to o dull rod, plunge the whole into cold
walor,

(19) R. W.inguires how o prepure emory |
for optical purposes. A, Mix fonr pounds of the flour
emery of commerce with one onnee of powdered gum
arable, and then throw the powder into two gallons of * tho bones
olean water. Colleet the (eposits ut the end of ten | potash for a short t
soconds, thirty seconds, two minutes, ten, twenty, and ' wuler until clean,
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10, o B TTOMRO8 o covaae ceveieniisenversvenes o 8540 | Baccharatad extracts, C. 8. HANDOrg. . «oovenrsonn . LN
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. R T T T e e R eyt K1 (] Tire tightener. Iiradloy & Rowhouse
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« 2,508 RONN S e e s s b wada e Trucks, former for arch bars of car. J. Stevenso

‘Huxprep Yeanrs HENCE: ORr, A |Churndasher. H. T. Davis..... . 2268 | Lamp fixture, extension, E, L. Bryant ........ m Trunk, F. M. PADEr ccoce - vivnennias o

v FrROM PosteEriry. By William Cigar cutter. W. Petzold..... o U090 Lamps, eto., olectrical apparatus for lighting Tweezers, F. Lo & 3. M. BlllS....ouvrvoise ooreoen
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‘. » the gulse of u series of leatures delivered by a Professor | Coal washing machine, S. Stutz. L2251 g, Lowlx :p;:‘:l:uorlnslneoumt- 22,450 | Valve gear, A. O. Frick......... PP P 1y CErrAs
of History in the year A.D. 2180, tracing the progress | Comn, Saxton & QuUayle............. 242,09 | Louther skiving machine, Andrews & Burk Varnishes, application of, E. R. Cahoone et al

VT TN (e e A e e

< 20T Lifo raft, T Hall... ...
Yehicle spring, L. C. Wood......
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ceveee o URT0 L Lifting Jack, J. D, Sammon

opment," AD, 1880, The anthor has a curiously | Comb, T. Schnitalein....
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PeAcE MAKER GRANGE; OR, CO-OPERATIVE | . "‘;‘l"":“ of and :W"““' f0r, A M. Mele.... 2268 | Joaf (Phuieeieceeearanines SRR e 74t | WhIp, W. EL MIliKin (5).......... . 230
LIvISG AND WORKING. By Samuel ‘(':-:toh l‘o:t.l:rr; A J. Lumsden............ .. - 3:::: Milk transportiog can. J. F. Swab. . ?nd engine, J. M. Normand .
e W R 5 = indmill, J. L. Simons..........
Leavitt. New York: Published by the | [ omtivaton 1 B e aelbas g | Mines, device for removing fire dmp trom, ¥. s ons . o dmom
i author, No. 5 Worth street. 25 cents. | cypivator, R B. Robbios, mé’ b o | Yo?‘:m ‘::“mmm W-CBdoe. ... 104
r A e g . e 2 WHahE e :::::m“tgz\“zl o, horse, C. M. Hall.................. ceranacaanss SN
Journal, describing lhe development and working of | Cuspidor, J. Welf..... ... - 24248 Motor, A& AL Iske........ N s YT —
an jdeal yet entirely human, thrifty, and practical com- ﬁ"’"“’:’- W. ""c:tllo:‘el.u. S8 | M cwacs Al Teapars At bahmats fov: TN el
munity. Unlixe most social reformers Mr. Leavite | Do Dosiness. A. Cutler. g 2NN |  hees ... sesw | DESIGN
, N g G < RS B L . 2UEH |y tnetriaente mOath piees P NS '
sedualously conseryes what is good in human experience. | piator for cure of phimosts, B. B. Foote. Sr...... 2.4 Luptcal mauth plece for brass. . | Bottle, J. ¥. Baboock. .......
ELER L)
and seeks to reconstruct society by Mlfting life and | Direct-acting engine, W. F. Goodwin..... 205 446 THOMSA o1 77a wmlehe £-sanrsavasaare seeeserees BT oygie €, B, Catler
Iabor to a higher, purer, and kindlier level, by sloogh- | Distilling apparatus, G. Race... ........... a ;:‘;n E?I ley.. - 0| oy, 0 Penchard. i
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i S P R e e . g et, F. R. Seldensticker .
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0TT'S ELECTRIC FLESH BRUSH.

ASTONISHING CURES!

moembars of her Majesty’s Government, and many

wrofessional gentio-

mon who bave tested the power of the brush are unanimous in its pralse nnd ity

Therapeutio vaine cannot be dis
m sclentd

men,  Constructed u
piietice, It Ls thoroughly aod
produces remarkable cures

s npplication s most agreeable and grateful, there being oo

feoling attending its use.

i curative powers i» a beautiful floah brush

nating for years
LA
the

wnies each Brush

Its power can always be tested by

rme appreciation here, which s crcellent merits secured for it n ),'n‘l.nndi

wted, haviog the approval of numernuas medionl
ih‘ lvr{m‘lp'nn the result of fwedee pean' study and
permanontly charged with an ** Electric fore

It genorally gives rolief In five Lo sev

wk or unpl
Always doing good. It cannot harm, and axid
W dry
a silver compa
Our Dy, Scott’s Bleetric Hair Srvsh having met with

e now introduce (o the American public his Elcetric Fiesh Brusk, confdent tha

0 woil poom Snd itx way {

nto cuery Aouschold.
IT cunRBs

Rhenmatism, Seiaticn, Gout, Nervous Debility,

Lumbago,

Neuralgin, Toothache, Malarial

Lameness,

all Paing and Aches resulting from

Colds, Tmpure Blood, and Impaired Circulation.
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It acts quickly in Stomach. Liver, and Kidney

Troubles,

and is a valuable assistant in their

Treatment.

It quickly Removes those ‘¢ Back

Aches” peculiar to 1.4 DIES.

It keeps the skin healthy, beautifies the complexion, and imparts

yvigorand energy to the whole body.

tmpaired nerve

People of sedentary habits and
yus powers will find it a valuable companion.

Proprictors: The Pall Mall Electric Assoclation
of Loundon. Neow York Branch: 8542 Broadway.

Iast few

one.
from my

SON, F.

are not

MENTION

ATWOOD'S PILARMACY, Broadway, New York, May 15, 1851,
D, Seott: 1 have sold st retall over my counter, during the

at £.00 each.
have come back and bought the second, third, and fourth
I have hea'd many customers praise them highly, and

able cures attending their use
to the publie.”

“1 prascribe It for my patients with the ha:
Its cures are unquestionable.”™
S,

“Better than all liniments and embrocations
too highly
GAZETTE.

* For some time pust 1 have suffered from Rheumatism in
my knee, 1
me, In less than threo minutes the
I have not had it since.
further, I took It to my place of business and cured two
workmen of Nearalgia and a third of Toothache.
satisfied with the virtue of your Brush, and do not hesltate
10 speaka good word for It to suffering humanity.”

Space forblds our publishing innumerable letters of pralse
nd gratitnde from those using our Brush. Where addresses

spplication.

TESTIMONIALS.

mwonths, over £.500 worth of your Electric Brushes
They give splendid satisfaction, and many

own personal knowiedge, I know of most remarke
1 cordially recommend them

Hrnyox W. ATWOOD,

piest results,

DR. JOEN GAVEIT GIB-

We cannot

recommend It to the aflicted.’” SUNGICAL

tried your Brush and the result astonished

pain disappeared and
Wishing to convince myself stil]

I am now

Yours respectfully, JESsE M. Hanu,

given they will be furnished with plesaure on

THIS PAPER.

As
of this Publication know Dr. Seott to be respectable and trustworthy.

#00n 85 you receive the Brush, if not well satisfied with your bargain, write us, and we wiil return the money. What can be falrer? The Proprietors

A BEAUTIFUIL: BRRUSEI, LASTING FOR YEARS.

We will send it on trinl. postpnid, on receipt of$3.00, which will be returned if not ns represented.

Inclose 10 conts extra and wo guarantoo safo delivery into your hands; or will »
Put exprossage adds conxiderably to your cost, Or request your n\-nmu_l)mrrl-l or
he box. Hemittanoos should be made payable to GEO. A. SCOTT, S42
‘urrency, or Stamps. LINERAL DISCOUNT TO THE TRADE. Agents Wanted in every towu.

nd it by express, C, O,

D,, at_your oxpenso, with privilege of examinstion:

anoy Store to obtainiopoe for you,and be sure Dr Beott's name is on
rondwny, New York. Thoy oan bo made in Checks, Drafts, Post Ofico Orders,
nd for ciroular of Dr. Scott's Eleotrie Halr Brush,

B —An attempt has been made (o put so-called
¢ publaAed (hé Compa ¢ We therefore cantion the Puvblic to be
Uristle Brush

CAUT l UN Aave published the company o a Jravd. 4

“ Electro Magnetic ' Brushes wpon the market, bul the Post-

SIMC( authorities at Washington
carg/ul that ** Dr. Scolt’s™ name is on the box and

HOGSHEAD,

§ “Electric™' on the Brush. Oure is not wire, bul a pure
“BARREL, KEG, &gl
STAVE MACHINER |

l:h-!ml-: wnd Jotutar
Huweling Over [0 varietios At
manufactured by \\:"“ v{_‘v““\\-\‘\ h ™
4 R ORI A e \ot
B & B HULMBS ol PR g e
) ¢ ANAURLD, ‘o‘\‘% ‘\’\ o ‘:“‘,\\.
Hoophag. Bnlrnlo. N. Y. \‘1\'-'“5\0 WA oW et

g
AT

GRAND SUMMER OFFER

Pleces of Cholen Sheot Musie, Four Handsome En-
gravings, Ten Verfornted Card Board Motloes,
snd o 100V age Liustrated Famlly Paper Six

Montha~all fur 87 contal For the purposs of entending our

Subbetiption L, we miske L1t following wuparalivied offer ; Upon

Teoelpt of BT oomie I jovince starwps wo will send The Peos

ple's Home Journul for Kix Months, and to r g

scribar wo will send Fpee, w1l the fotlowing valyal

v Balluda, wiih w

o ploces are bound 1o s nesd

rm ona of Lh able o)

:

.
Four Lurge and

VENNOR’S PREDICTIONS!

Jections of cbole

' e}
Elegunt Engravings, spectively * Duder the LIt > v - A axrmaadly
e e Three Vricuder aad*Orlein | FOF July Weather, prepared cxprossly for oo o

Ptk wograviege are repre
y privted wis
mad or ot b [ASCT
Curd Board Mottors,
roted wr wilk Do bouk

Sample cop
J. M. 8T0D]

malled Jor B0, Sramp,
 Now York, Phllada,, or Chieago.

CLARKS

'RUBBER WHEELS.

Thix Wheel is unri-
o valed In the world for
5 durnbliity, nlmpllrltf.
Jund chonpness, and s
bolng Inrroly Ingquired
for and lntroduced in
both this and fore.gn
countries onaoccount of
ity immense saving of
;lln- woor and tear of
OO,

JART, Fab

3l gy
reia e Mosaew bt

Froree's Wows J %, Lot ¢

Prorex's Hows Joyswat 14 8 16 page, 44

sry asd fanily
Foema, Uselal K
PO ‘ I hew 4

7. Bild whih ¢

-
able hes
sl whe are not pert

e will give & splen

Adapted for Ware.

temlume “ \
~ Baskets, Tables, Heavy

Casters, and Lor all pur.
poses for which Wheels are used 3
sond for Circular and Price List,

JAS MURDOCIC J

CINCIHNATI

COPPER. SIVER. CEO. P. CLARK
ST & TUBE I THE THIEE UL",.[:'U U ‘vl"dﬂor llockﬂ’ onn.

WANTICD,

NDCHTAND HOISTING ENGINES,
Cylindor, % or ¥ 1n. dinmeter by 12 or 15 In
adress LARIMEL CoxXe WoiKs. Lariimor, '

LAY,

ymoth Lathe

I“ ACTORY FOR SALE, In Willoughby Stroet,

In-...mf.., N Y., with Engines, Bollers, and Shaft-
Iaes, sultable for any kind of Hght or heayy misnufaotor-
Ik PUrposes Plot axxi), Ono
fronting on three stroots, Addross

Apalrof SV ON
in good orer
Mroke

WL B P PRENTIOE, Prontice Stores, Brooklyn, N.Y,

ROLILIESTONI

L provement ove

¥ ﬁ%’é’ﬂ%‘t’ﬂ '
— SEWINGMACHINGS ™=
TRET SAWS T ALLKINDSS |
The Climax Ssah Cord, for suspendiog
saah Xk 1 The Perfoct Door Spring.
1oars, are more simple, dur-
nomical than any in e,
ot will bo used. Apeats Waated
TR0, 0328 7TAn ALY,

rthe w

havd 4
of Muehils

n

Working Machinery, Enginoes
staunp for catalogue, xnd state J
ROLLESTONE MACHINE Co. 4% Water 5L Fiteh

ey y’rlv.. house and  FPlatform |
f (hons wut P 5. Seal
27 Tark Jince’ New York. Truck calos, Hoxes,

lhn-«-nz(nry bullding, |

BEST CATE LATCH

IN THE WORLD.
works casy, an
o perfeot support to
the gute, First.class
nlablo nrticle.
tights and Latches

or - sale, onts
Wanted.
BE. M, MARTIN, Patentee, Strasburg, Lancaster Co., Pa.

'PUMP & SPRINKLER FOR SALE.

| JThe best nnmr and sprinkler on the market.
| Patented March 1, 1581, Also munl( Stato or shop
| rights for sulo (with the exception of Texns). Liberal
commissions to sgents, Fortermsand territory, nddress
the I‘m entor, A, J. POLANSKY, Fayetteville, Fayette
Co., Texas,

WATER ELEVATOR, OR STEAM JET PUMP.
. Has no valves or moving parts.
With 40 Ib. steam prossure will
clevate hot or cold wator 80 ft.
high; will foroe water through
yl W and hose for fre purposes.
Dheapest and Best Pamp made, A
1% fn. pump, Prlco $7.00, will throw
o B¢ stream of wator 40 ft 246 in.
pump, price £14, at & b, prossure,
elovatos 3,000 gnl. 25 ft. ligh per hour.  Send for catalogue
of Engineers’ and Machinisis’ specialtios.
‘AN DUZ ¢ TLET, Clucinontd, 0.

MACHINERY,

For Iron and Wood Workers. Hand Tools nnd Su
plies. 0. by PACKARD, Milwaukee, Wis

T PR " " " "
Steel Hotst Mg Co, e ar ene b
son's Patent, 56 & 77 First Ave,, Pltts-
burg, Pa. ¥ English Patont for sale,

GLUCOSE—A COLLECTION OF VAL

unbile teohnloal ‘:Pom on the manufscture of this lm.
rummt commerolal product. Tho Amoerioan manufac.
ure of (x.rn‘ulumw. The conyersio tarch, Dextrine,
Comploto Gluoose, Depreciation of a gluoose factory.
| Fire risks of glucoso factories and manufactures. Glu-
oono factory lunitions and tires. The Hirsh lmproved
process of manufsncturiog sugar from oorn.  Wolll's -
| proved proooss,  Furbish's process of glucose manu-
| Thoture,  igeon's lmproved process of msanufaot urir
the samne. Fuildotalls of each method. Hiustrated wit
two cuts, Contalned in SCIENTIFIC AMEKRICAN Bu i
PLEMENT, Non. 239 and 260. Prico 10 conts eacl,. To
{ o had st this offce and from all pewsdoalors.

WUGH M
GHT §

£
PEST PUL

. 'y IN THE
HEA iR @

THEC MARKET

N

" FOR SALE.
Sraisio Naghney of o Fgtiing Pstor i b run.
| TO MACHINISTS.

Ask for the Hartford Hammer -
tet’s Hummer, The best finish nm?qo'n:l;ltuln ,::‘,25:
| ¥or Sale by Hardware and Maouf'rers' upply Houses,

NOW READY
Civil Enginecer's
fllustrated with 4 eng
Fifteenth thousand. Hovised, «
E. CLAXTON & CO_, %0 Market

The

$510 $2

perday at home. Samples worth $50ree
Address Stinsox & Co., Portland, Me

FOR A
COMBINED

Punch and Shears

of beautiful design, of great strength
anad m*»ucl(y and thoroughly rell
& Able, address

Lambertyille Iron Woi ks,
LAMBERTVILLE, N. J.

TYPHOID FEVER.—A CLINICAL 'LEC
ture, by Prof. Austin Flint, M.D. giving the various
symptoms by which the disease may be recognized and
| distinguished from other fevers, and pointing out the
proper methods of treating it, Contained In SCIESTINIC
AMERICAN SUPPFLEMENT, No. 251, Price l0ecents. To
be had at this oMce and from all newsdealers. The
same numbe- contalns an article on a ™ New Treatment
for Typhold Fever.'"

| B0 BEAUTIFUL & s i ek

breast, Pinks, Pansies, Violets, and Moss Rosebud
Chromo Cards, name on, 100, Card Mills, Northford, Ct,

ONDON,BERRY:

THE BEST BAND SAW BLADE

LOCEWOOD MEF'G CO.
Manufacturers of Iron Toys, Fine Gray Iron Castings,
Metal Patterns, ote.

P. 0. Box 633.

,/T,-"\
\ JIN

South Norwalk, Conn,

OF THE
Scientific Amervican
FOR 1881,

The Most Popular Scientific Paper in the World,

VOLUME XLY. NEW SERIES,
COMMENCES JULY 1.

Only $3.20 n Year, including postage. Weekly.
32 Numbers o Yenr,

This widely cirvculnted and spiondidly |lustrated
paper is published weekly. Every number contains six.
teon pages ot useful information, und a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufuctures,
Chemistry, Elootriclty, Tolegraphy, Photography, A rehile
tecture, Agriculture, Hortlenlture, Natural History, eto,

All Classes of Renders find In Tie SCIENTIFIO
AMERICAN a popular rexume of tho best selentific ine
formation of tho day ; and it 1s the alm of the publishors
to present It in an attractive form, avolding as much as
possible abstruse terms. To ovory Intelligent mind,
this journal affords n constant supply of Instructive
roading. [tis promotive of knowledge and progress in
every community where It clroulutes.

Terms of Subseription,—0no copy of Tie SCIEN.
2TFI0 AMERICAN WiTl Do sont for one year— 5 numbers =
postage propaid, to any subscribor in the United Stales
or Cannda, on rocelpt of thred dollars and twenty
cents by tho publishers: six months, $L0] three
months, $1.00,

Clubs,~One extra copy of TixRorENTIFIe A:IG’IIII-
GASN will b supplied gratis forevery club af Are subbert "l"'
ut $4.20 cach; udditional coplea at smo proportionate
rate.

One copy of Tix SCIRNTIFIO A \lvulm.\; f-nd (;t;:.«m:
of Tl SCIRNTIFI0 AMFIICAN SUPPLEMENT wil ‘."::‘
for one year, postage propaid, (o any '”w"::a‘n e
| Unitod States or Canada, on. recelpt of seven y

the pablishors.

Tho safost way to remitls by Postal OM‘« Draft, or
Expross. Money carefully placed Inside o ';"';m
socurely sesled, and correctly nd-"ﬂ«‘-w‘u mr:-

| astray, but iy at the sender’s riak,  Address ™
| and make all orders, drafts, ete., payadle to

MUNN & CO,,
37 Park Row, New York.

ribers,~Under the fecilities of
th':'l"l:l.n';';‘l::'l:::‘.: TENTIFIC AMEMICAN Is now sont
by post 2irect from New York.with regularity to sbscribe
ore in Grest Dritaln, India, Australis, and .u other
Rritish coloniea i to France, Austria, Belgium, Germany,
Tinssin, and all other Buropean States; Japan, Brasil,
Mexico, and sll States of Contral and South Ameries.
Terms, when sent to forelgn countries, Cansdn excepted,
$4, gold, for SCIENTIFIC AMERICAN, 1 yoar; 89, gold, for
both SCIENTIVIO ANERICAN and SUrrLENEsT for |
voar. This includes postage, which we pay. Remit by
postal order of draft to order of Muna & Co. 5 Park

| Row, Now Yurk,




or, contalning Eaxy \louma,. !
lho nelpal Motids and A lnyn.
oren md nww Interested in mvi.)

Ow\n m 'l‘nmnm “How and Where t
nd Th Uml muyfor the Ready Detormination o(;
all the gwfm Ninerals within "{‘,’. United States.
AWM, rated,
u:d I')'u ril o llaRm)uﬂla of umu and Metu)-

1lnstra

l&‘ ll,allxmy of \md tncluding Destiverizi-
ntion,

ut 'iuvor and Gold. l‘nn ) 35 '-Ilviar

nou nn
oy M il
W& o llu - Hool of Mincral Analysts. By ¥
ihler, mumx by Henry ll. Nason. llluulnied
F"l‘ho llmvc or un; of our !-ooh sont by mall, froo
Jun prices.
HENR\' CAREY BAIRD & (0., |
Industrinl Publishors, Booksollers, and Importers,
S0 WALNUT STRERT, | HILADKLIIIA,

N {a“ 'ﬁtp:i‘nd
the A

far lﬂ

By Oltver North,

P
Poroy .-

Ofiee, 81 N, Eutaw St., Baltimore, Md.,
Are now ready to negotiate for the o

Auxll (‘om ion in all the States und Territories.
ng only to work done, as follows : |

U.;. \llnl PhllldelphlL - Col. A, L. Snowden. Su vt ‘
vy Yard, Brookiyn, N. Y., ¥. C. Prindlo. O,

va)‘ Yard, lmuo lsll\nd I'unn - H.8. Craven, C.

Navy Yurd, ( ? rt, Va. l'. .\mmn.(‘

Nuvy Vand, Was nmon o A G. Menoeal, C.

Nn Yard, Pensacoly, Fla “pl0 Mot ‘ollom ﬂupt.

F. L. HAGADORN, Secretary.

LYON&HEA LY 3
57 Monroe SL Chicago.

Maty,  Sawnidsy lhn.l ﬂmlu. ing
Materinby Ao Lpchides Instrietion and Exe

'l‘ Avwatawr Pande wnd a Catalogue
ol (‘huh Hand Muse

BELT FRICTION CLUTCH
For Gears, Shaft, Oouplings, and Pulleys.
W. OESTERLEIN,
13 Home St, O Ilu inuutl, Ohlo,
PECK'S Pl-TENl INVISIBLE EAR DRUIS.
DEAF N53 I!rnad“-). New  York,
Alse Frop. Dr. Stlasss’s Calarrs & Avihme Cures.
== 'S St ""RS’P."»N"M“"N
OIL PN 85€ S v i ,.._
HARRISON BOILER WORKS PHILA.
READ THIS
We will send ON TRIAL (bofore purchasing)
Dr. Joy's Celebrated Electric Devices,
Tavented by Profl. Douglas A. Joy, of the Uni.
Vigur and Fambocd 1he revnits of abwsrssnd
other enuses. Al for Liver and Kidoey
Diseases, Rbeumatism, Neuralgin, Paralvals, Fe-
maole Troubles and mn pther diseases,

l-rnm Sucoess,  Send for treatise
. TTICE,
s
versity of Michigan, especially for the cure of
Wanderful cures quickly Ilostrated book

pent free, Address 1he nren
« Chilecazo, 11
TELEPHONE work one mile. The
Loudest Speaking
Telephone ever Invented, unh S, lus-
tatod Clrealars sent free, Add
NORTH-WESTERN TELEP un\r €O

B4 West Madison st.,, Culcago, 1L

PATENTS.

MESSRS. MUNN & CO., in connection with the pub-
lication of the. SCIESTIFIC AMERICAN, continue to ex- |
amine Improvements and (o act as Solicitors of Patenta
for lnventors.

In this line of business they have had thirtyfive
years’ experience, snd now have wnequaled facllities for
the prepamtion of Patent Dmwings, Specifications nml
the pros fon of Applications for Patents In the
United Stat *anada, and Forelgn Countrie Messma
Munn & Co sttend 10 the prepamtion of Caveats,
Copyrights Baox " Assviguments,
and Repor m Infringer { Patents. Al business !
Intrusted to them is dope with special care and prompt
ness, on very reasonnble lerme,

A pumphilet gent free of charge, on application, con-
taining full information about Patents and how Lo pro.
cure them; directions concernipg Lubels, Copyrights
Dealgus, Patents, Appeals, Rolssues, Infelgements, As
sigoments, Rejocted Caxes, Hints on the Sale of Pa
wnts, ele,

We nlwo send, freo of charge, n Synopsis of Farelgn
Patent Laws, showing the cost and method of securing
patents in sl the prinelpal countrlos of the world

MUNN & OO, Sollcitors of Patonts,
47 Purk Row, New York
BRARCH OFFICE.~Corncr of ¥ und Tth Strools,

Washiogwon, D, O,

unleution of |

Sceientific American,

—

-lu.a-«- the compistion of the ta work this

most important Herar
tion, 1o 1S

The Cyclopaedia War.
Ty g S e g

The m\h of July,
mnulnln. ;w' culit. more ter o viopeedia, ot less than one-

E mvu ml u"(uu s O
..va ll.ll & ttle mors than one-fourth Its oost,

unl mare than Johinson's Cyelo

'M&I forms the basls of ¢ of Universal! Knowledge (1he last London
g‘uo- ot Mhh. " r‘l ‘m s & portion of its wn"a-) s the taborio u- product of the ripest
ropean seholarship, It has an.m -nI thirough s century of Cyclopedia

m‘ 'ﬁ various editions having been v‘ctor Luen rov nd in successlve yoars,
ootne Lo universally rooog- nu , by those competent to jml’-n s
Log At Lhe vory ot of l’ grogstions of know , and better adapted than any other Cyelo.
e ufvuwlu un It contuine -urn full %Inlpuﬂ‘n Infurmustion ss the ondinary reader, or the
10 soek, upon abouat 3 sl » ln wvery departieent of haman Knowiedge.,
‘w‘h. however, (s & l-mu prod odited and publisbed for a forelgn market, and
u m-u' rotminence Lo Awmerican topios as Amen-
For T h and other deficlencios n Inrge col
Lors  wnd wmc “Inv- added s partant artioles upon about 15, p‘
ouvering the antire flield of human knowledge, bringing the whole number of titles under one al
Armngvment Lo about & us Lhe wo s thoroughly Americaniied, and the Library of Unlyer.
l-d, 0 heoumes AL G0ow Lhe [atest and most mu.;u.;..‘\ neyclopeedia o the Beld, at a mere fraction
O the cost of any similar work which has preceded it
P 'l Of the M volumes, complete, 10 extra cloth binding, 1500, In half Russta, sprinkied edges,
c e Lo balf Hussla, gilt umfi‘i:.o. In full Bbrary sheep, marbled edges, S0,

mhllvu valoe and fwpe o0 o Is great Btwyru»(‘dln tes nlr(il"d In lhc faet that it is
h‘;m-. reaoch of --rury um who sspires after knowledgo um enulture. a Ubrary of
iy oW

ml education mll"w‘::!nl:: the .:vu-h
Yoo of ov i ul tbn muul l uul approntice boy o ty. Every
&mn uul':,n”rynmi lnlhnl.’s Revo Ut|°n owes It to himself and to his children
1 aueh o Cyolopsdia -luu henceformard form o part of the outit of his hume To the professional man,
Bod every person of Intelligeone 1o every walk of lile, a Cyclopadia s a nec
of mun- Lhae old and wealthy publishers who have grown rieh (It is -ld uut the Appletons have made a
profit of nr:'l.y two million dodars on thelr Cyclogsedia) from the sale of thelr high- priced |ulhlluu‘~.

W At thelr monopolins sre broken and their power overthrown, Of courss the book agen
Jars who have beon used Lo getting from 8 to @ por cent. commission for selling these "'f» pdcn‘!
n

s 1 m R eWard -‘lnm not 80 well pleased tosell the Library of lvn—l

powledges on 13 per cent. commission, though those who are

not abhortsighted discover that their own interests, uiter all,

are lduu with lho Interests of the people, and thelr real mm- in the end, are (nerea the Immense

low -hloh resalt from meeting the people’s wanta ajority of tnmkullun, hownver, kre better
slander than (o sl this snd our numerous other -umhm and {noompars

one, nul the Litersry Revolution has always looked to the prople, o whose inwn-un

lh.--uwn-l publica-
wnd At has novor m»i in valn, as onr more Lhan one willion T
o Club A

for its patronagp,
vo Urmes printed OAr (Lhis yoar belng Inoressed (o proba-
wlopsedin directly from us, and by uniting with your neighbors and friends you ean secure club rates

lll M duln

ly mum than t'nml Honal abundaatly prove. Yoo oan order gents.

fnl OWN 1
B lllmmnt of 10 per pont, will bo allowed to any one orderiog at one thne three or more sets of the
u P and of 13 por eunt, will be allowed to any one ordering five or more sets st one
me.

rotaly, each dolng

As aspoolal inducement to our frionds and patrons to go to work promptly and
L0 In special pre-

what ho can for the dissomination of universal kuowledge, wo propose to distribute 1
s aa follows, In addition to the regular disconnt ta olabs
wW Lo ba diatributed equally amon,

85 000 Re a'rd ur llml loss than ‘Ilw subsoribers, after

In wAMLIon Lo the Aest $6,000 (o be distributed nmong the 100 club agents
$5 ooo Rewair who, during the same time, sond us the targest number of rubec
1ot loss thian twonty 1n number, the amount to be Adistebuted proportionately to the whole number of sub-
seribors which osoh of the 100 olub sgents muy send us,

The nsmes of the subsoribor must tn every case be forwarded to us, The first $5.00 named will be dis-
tributed o spocitiod as rapldly as the ordors sro recolved, and the remainiog 500 will be distributed
promptly on \«‘vl 1. 1I'ho namoes of the porsons recelving these rowards will be printed, with the amounts
rocelyed by each, and the st sent to all the olub agents entering into competition for ‘thum, Subscribers
must bo gotual punrruwn Tor individual se, 1o ontitly the olub agent to the rewands under this offer, and
not lumkwllnn OF sgonts who buy to sell again,

Parsons desiring to miso clubs mny send to us ut onee for sample yolumes, if they dﬂlro. in the yarious

les of Dinding. payiog us 76 conts for the volume in cloth, $1L.00 for the volume in half Russis, sprinkled

m( o, nnd $1.25 Tor tho volume in Hbrry sheep.  Ordors for the full sots will bo filled by us with the utmost

promptooss, within our abllity to manufacture, beginning not later than July 10, orders belng filied In the
ordor of thele roceipt by us,

Hpoecimoen pagos of nm * Library of Universal Knowledge ' will be sont free upon request. Descriptive
catalogue of our large st of standard publieations, with torms to clubs, and ilustrated pamphlet lleurlblnx
book making sod Lype sotting by steam, will be sent upon applieation, Remit by bank draft, money order,
registerod lottor, ar by oxpross. Fractions of §1.00 wny bo sent In postage staom ps,

AMERICAN BOOK EXCHANGE,

‘ JOHN B. Al‘l)h!\, MANAGER. 764 Broadway, New York.

MAGHINISTS’ TooLs.

NEW AND IMPROVED PATTERNS.
Sond for new lllunu-nwd catalogue,

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACTURING CO.,

New aven, Conn.

the frst &0 elub agents who send us clubs
June 15 and before Septem-

PROSPE

CYLINON

ITY

CTING MIN[RAI LANDJ A SPECIAL

A weok In your own lll\Y;l--‘l rms and 85 oty
Address H. Havierr & Co., Portland, Me.

free,
DEAN BROTHERS,

Steam Prmp Works,

INDIANAPOLIS, IND.,
Manufacturers of

BUILER FEEDERS AND PUMPING MACHINERY,

FOR ALL PURPOSES.
Send for new Illustrated Catalogue.

 RUPTURE

cumd without an o ration or u:e lrnna inflict
b; Dr.J. A. SHERM \'\ meth Wnﬂ‘

ENNSYLVANIA 3
DIAMOND DRILL CO.

ICE-HOUSE
Directions and Dimensions for oonsxmcuon. with one
fllustration of oold house for preserving frult from
scason 1o season. The air is kept dry and pure through-
out the year st 8 tempersture of 34’ to %', Contslned
in SCIENTIPIC AMERICAN SCPPLEMEST. 116. Price
10 cents. To be had at this ofice and of all newsdealers.

MACHINERY

J WAy,
Now York. His book, with Phowgnp lc Ilkuu._\eu | of every description. 121 Chambers and 108 Reade St».,
0f bad cases, before and after cure, mailed for 10c. New York, Tn’?(,r.onm. PLACE M.\cnl\ un' AGENCOY.
A WEEK. $i2a -lnv at homce:.nlr made. Lu-nr

D \)lPLRRI-X‘.l'LATOR:md bwo
Cocks.

$1 = =tr®

‘““BLAKE’S CHALLENCE” ROCK BREAKER.

Patented November 18, 1879,
For Mncandam Road making, Ballasting of Rallroads, Crushing Ores, use of Iron Furnnces,

outfit free. Address TRUE & Co. ., Augusts, Me., Murrill & Kelzer, Baltimore.

etc. Rapidiy superseding our older styles of Blake Crusher on account of lts superior strength, efici-
ency,and rimplicity. Adopted by important Railway and Mining Corporations, Citles, and Towns,
First Class Medals of Superionity awarded by American Institute, 159 and 1550

BLAKE (,RL\IH R CO., Sole Makers, New Haven, Conn.

\\ COT (not painted, White Duck) $2.

BENTEL, MARCEDANT & CO., z
HAMILTON, OHIO, U. S. A. NSEIEHY e LEL

MEAS V2 CulL FT.

Makeos s perfect bed.  No mattress or plllows required,
Better than a hammock, us it fits the body a5 pleasantly,
und lies straight. Folded or opened Instantly, Self-fast.
ening. It is just the thing for hotels, offices, cottages,
cump-meelings, sportsmen, eto. for the lawn,
plazzs, or ** coolest place In the hoose, Splendid | r rlu
\ alids or children. Sent on recelpt of price, or C. O, D,

For 50 ct=. extra. with order, I will propay oxpn‘-\w-
to any rallroad station cast of Mississipp!l River, and
| porth of Mason and Dixon's line. For 23 cents, In

Minnesota, Missouri, and 1o Sond for clrculars.

H. W. LA, M8 Fulton St., Boston ; 26 Canal St N.YJ

927 Arch st Phila; and 8 Market St., Chicago.
YOUR NAMEon 70 Cards

IOS (P
Now styles, by bost artists: Hougwels, Hirds
Chromos, Londscapes, Water \(u\r: wlc. —m'lu()dm
Agvat's mvl te \un;-lv. Book . Ciroat variety
ertleing and 1 Kdge Car l: l,muz pn.uunl-Ar 4
winters, 10 N) ik I'u}. (Iru g Carde, B
ddress STLVENS ul.ub lSuA 2, Nortutord, O

Painted Red,

-

T

Ade
s 1

InNew 1ype

»

Celebratod Original

BALTIMORE
FIRE-PLACE HEATERS
To warm uppet and lower reons.
The bandsotnest, most cconomical
l u..l Hioven In the world,

ON

818
I"uun(‘r‘ Ditiee nnl&mn esTouRN,

.

‘1( BHOUSE AND COL n ROOM.—-BY R.

G, Hatfeld, \With dir lluun r oonstruction. Fo 80 and 41 Light Sireet,
copravings.  Contulno n VEIIC AMERICAN SUP- Baltimore, M.
PLEMENT, 36, Prioo 10 ceuts, To be had at this ofMce Manuiniteo SLave Maxvxis,

und of wll newsdenlors, Q7" Send for Coronlars,

NEW YORK BELTING AND PACKINGC COMP'Y.

- B The Oldest and Lavgost Manufncturers of the Oviginal

SOLID VUI.CANITIIE
Hmory Whool,

JEMERY WHEELS.

nlhm hlml- In tntions nnd lnf--rlur. Our nnmo s stampod o fall upon all ous

nte ||ulnul BELTING, PACKING, and HOS
ddross NEW YORK lll.L'l‘l.\h AND PACKING €O,
NEW YORK,

JOLIN 11, (,lll.h\ K l(. Trons,

AND REFRIGERATOR —

Roots’ New IroN BLOWER.

POSITIVE BLAST.
" IRON REVOLVERS, PERFECTLY BALANCED

IS SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.
P.H. & F. M, ROOTS, Manuf'rs,
CONNERSVILLE, IND.

| 8 Cortlandt SL.,

S. S. TOWNSEND, Gen. Agt., | g (oo Street,

}:a

WM, COOKE, Selling Agt., 6 Cortland! Street,
JAS, BEGGS & CO., Sefling Agts., 8 Dey Strest,
L@~ SEND FOR PRICED CATALOGUE

~~

-
e o

Mitnd Stilo Mortising and Hork Machines will mor-
tise two Md Stiles st once for Fixed Siata, in all kiods
of wood, regariloss of koots, making & per minute,
leaving them clesr of chips -gd will bore for rolling
slata, 150 pur minute. M. BUCK, Lebanon, N. H.

9 1 ) mis b sets rewd
B AT Y S O ol wan. %145 up. £~ Diae:
ogue urx. Audlﬂn l"’.&‘f’l‘\ .\\nh m:m .\ J

WITHERBY, RUGG & RICHA RDEON, Manufscturers
of Patont W ood Working \l-l'hlm;ry of every deserip-
llull. Faolllties unsurpsssed. Shop formerly occupled

. Ball & Co., Worcester, Mass, Send for (-ulvm

Beo. W. Read & Co.,

Manufacturers of and Dealers in

MAHOGANY,

And all Forelgn and Domestic
Cabinet Woods.

BOLY MANUFACTUNEDRS

CUT AND PRESS DRIED

THIN LU MBER,

Panol Stoclk, Etc., Etc.

Mills aud Warerooms:

186 to 200 Lewis St., New York.
INVALID ROLLING CHAIR.

(RECLININC)
ooa
o Dhase whe are
saabie o walk,
Hon. A. H. Stephens,

M. C., and hundreds

of others use them.

nd for Clrcalarto

FOLDING (,muu CO., New Haven, C...

ESSAY ON INVENTIONS —How to Make a l'roaubb
Invention. Contalns information that -xll‘-n.ubk-uny in-
yentor to tnvent a device that will pay. 20¢. currency or
loo samps. N, DAVENPORT, Valparalso, Indisna.

ORNAMENTAL INITIALS.—A COM.

dlete alphabet of ornamental Initials in Old English

wxt, vcr( usoful for patnters, decorators, and those

Interested (o the art of Hlumination. Contained in Sct.

ENTIFIO AMERICAN SUPPFLEMENT, No 238, Price

h:‘\;nu. To be had at this ofice and Tfrom all nows-
..

Applied to all machinery driven by

—_—
-~ fiy-wheeis and lubie to be broken b
= = power stored In wheels, sach as -
| = oo ender rolls, upsetting  machines,
‘;._ s prosses, and wire dmwing ms-
—_— ) chines. We wurmant to save

7\ n% and all wmachinery
o breaking by using our
_n clutehes, Starts gradual, stops
quick. Any amount of power
L ouontrolled.  Friction Holsting
Eugines aud Dramisg a0, Satet
Elovators. (an bo run faster an
stop quicker than any other friction,
D. Frishie & C O | New Haveo, UL

\ll“ HANICAL, AND MINING EN-
NG at the Kensselaer Palytechnic
Iustitute, Troy, N, V. The oldest en gineering
school In America, Noxt term begins Septomber 15
Tho Register for 180-5] containes o lst of the gradustes
forthe pest 8 yours, with their |\~-|llum nhu Cuurse
Of study, require: lnvul\ oXpenses, ot ddre

DAVID ML R Lh\t.. lllr-- !ur.

'»ﬁ. \.\-"

T & PASSEN lu.’\
.;L

",i.-.-

Lt

‘ c)() X\um\(»‘:::;.‘ l.t:«.\hmm"' fllluon\-ln« tunn
'THE NEW GERMAN P \'l‘l‘\"l‘ LAW

Belng tho Full Toxt of the New Law for Putents,

and Lt

Cards (No 2 ul
Clinton llmc \ ‘“.

July s, INTT, coveriug all the State s
Klpmrn lunlnluml Il\‘;(‘lkN‘l‘lrl?‘ “\‘\‘c:l;.'l'\‘:li“‘i(i'elr:-l:n»l:

0, Price 10
uucl of ull nov;--lml‘;ru b

‘THE BAKER BLOWER.

[ vonexn nasr.)

The bm in !luo Worlll o
Charcoal Blast Furnaces, 2
Also for mcmng Tron o Cu.
Polas for Stove Foundries, ete,
WILBRAHAM BROS,
No, 2120 Fravkford Avetuo,
Puinavereia, LA,

R CATALOGUE. “68,

TO be bad at this ofes
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-
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Scientific Amevican,

[JuLy o, 13541

New York Ice Machine Company,

115 Broadway, New York, Room I8,

LOW PRESSURE BINARY ABSORPTION SYSTEM |

Machines Making

ICE AND COLD AIR,

Low Prossurg whon running, No pressure at rost,  Ma.
ohines guamnteed by C 11, Dolamater & Vo

W.JOHNS'
ASBESTOS

LIQUID PAINTS,

For Dwellings and Genoeral Strootural Purposes
ROOF, RAILIOAD, AND SEASIDE PAINTA
ROOFING
In rolls. ready for use.  OCan be casdly applicd hy any one

BOILER COVERINCS,

Asbostos Cement Folting and Alr Chamber
LINING FELY
Made of pure Asbestos, for use under Halr Folt,

STEAM PACKINC

All sizos of Rope: also Fiat, Loose, and Wick

PURE ASBESTOS MILL BOARD,

All thicknesses, Gaskots out to order
ASBESTOS SHEATHINGS, COATINGS, CrMENTS, EIC.
Descriptive prico lists and samplos sent free,

H. W.JOHNS M'F'C CO.,
87 Maliden Lane, Now York,

5D RELIAR) 2

JRE IN SIXTEEN \’EARQ

HEALD &MORRIS csﬂ‘*‘“’“ T

NO FAILL

ROCK DRILLS,
COMPRESSORS,
FUSE,

BATTERIES és\‘ \v
POWDER.

ROOKWALTER ENGINE.

Compuaet, Substantlal, Econome
fcal, and easily mansged ; guar-
anteed to work well and give
full power clalmed. PEogine and
Boller complete, Including Gov-
ernor, Pump, ote, at the low

> price of
, 8 HORSE FOWER £240 00
g 4y ceees 0 0
Gu p s ceenes 85500
& TSR & 40 0

[ 4 l ut on cars st Springtieid, O,
JAMES LEFVEL & €O,
Springfeid Ohlo,
or 110 Liberty St., New York

> : s
C. J. GODFREY & SON,
UNION CITY, CONN,,
Manufacturors of Metallio Shells, Ferrules, Cups, Blanks,
and any and all kinds of small press and stamped work in
Copper, Brass, Zine. Iron, or Tin. Dmwn Hrass and
Steel Ferrules for Filo Chisel, and other Tool Handles,
also Pocket Matoh Safes of various styles, are specinlties,
All Kinds of notions, small wares, or novelties in the
above line mude to order., Work finished plain or
nlokel plated ua desired. Correspondonce solieited and |

estimates furnished. | s

FOIR
HEAVY PUNCHES, SHEARS,
Boller Shop Rolls,
Radial Drills, Etc.
SEND TO
HILLES & JONES
WILMINGTON, DEL.

Py l\\ll( SHEA RS
BT I’Y‘ k PARKER PRESS (O,

\llll-llnhmn (8]

Pond’s Tools,

Engine Lathes, Planers, Drills, &c.

DAVID W. POND, Worcester, Mass.

WITH THE llll\

lhv best, Planor nnd Matcher over |

BWEEPSTAKES,

Putent Journul Box

made, Planing @ In, wide, 6in. thick, wolght 2,200 1bs
0 ; planing 2 1o, wide, & in. thick, welght 2990 A'“‘.
£5). Beading, Arbor, and Head, exton, £, “ash, Door,
and Blind M h\n r) A specialty. Send for '|'.‘l‘(ll|(|\v
cnl.nluxmt B & Hormuoos, Willlamsport, P
Telegruph, Telophone, und Eleotric Il;lhl Bupplies

e "

/ W\
e \"'.,

HAD i - Ol ) e
THE ELEC I"l( AL SUPFLY CO.,
0 Liberty St,, New York,
FIE  Scwentdfic Ameroan™ s pring th CIAS
E) lull SON &l!)»l vK. Ter
bard .\l th adeiplia, ml 5 Gold 5t ".\.' 'x“

N

m-rkfx\ov "y e P O L

nnnm-l supply Depots in all prine

ICE AT $1.00 l'l' R TON.
¢ (‘l‘lf &l'l‘ll' CIAL 1 cu Lamited,
ox N Greenwich \1 ow Yok,
Guamntoed to boe Iln most eMotont nn-I ccomomical of all
oxisting loo and ()ulul Alr Muohines

PAYNE'S AU‘I‘O! ATIC ENGINES,

ark Arrostor

lln Hinble, darable, and cconombentownt! fumiih o
wee posner Witk one-1hind feas f1iel o ater thon any other
Pnoine buddl not fitted with su wnteomntio cut off,  »ond
{ v lrmum o .(nl ¢, for Information and

FAS N & Sons,
uu 1207.

ERICSSON'S
* New Caloric Pﬂﬂ]ﬂlﬂ@ EHUIHB

DWELLINGS \\D ( OUNTRY SEATS,

Simplest cheapest, and most economioal pumping engine
for domestio purposes. Any servant girl un .,n mte
Absolutely safe. Send for ciroulars uxi

DELAMATER IRON WORKS

C. H. DELAMATER & C0., Proprictors,
No. 10 Cortlandt Street, New York, N. Y.

PATENT QUICK

Adjustable Stroke

SHAPERS

Can be Changed while in Motion.

E.GOULD & EBERHARDT,
NEWARK, N. J.

NEW AND IMPROVED BARREL ‘I(‘I!l\l~
This Machine is adapted to all stzes and kinds of Par-
rels. Satisfaction guaranteed or no sa'e. Can farnish
mwachines on terms to suit purchuser. Shop, county. or
State rights can be had on easy lonm For full partion-
lars, address WALL Akl’ . FIELD,
P. 0. Box 256. De Pere, Wis.

‘ 1880— Lace Cutter. Ky mail, soc Dl-muntu ﬂu-lr‘dr
Sterling Eilloti, 22 Dover St., Boston, Mass,

@y, 20 ELEVATOR BUCKET,

Mills of every kind.
strong and durab)

They are made of Charcoal Stamping Iron, extra
le. Have no corners to eatch. 300,000 in use.

THOS, F. ROWLAND, Sole Manufacturer, Brooklyn, N. Y.

HOLDS INK FOR A Wl“'ﬂ Ull ANY GOOD INK MAY Dn UHID

The Maokmnon POLNTED Pen or Fluid Pencil.

™R nl: .Y RESER om l'l.N IN THE WORLD WITH A CIBCLE OF IRIDIUM AROUND THE POINT

t Blat. Canoor be

Warn sut in LSAL
CONNER TONN STHEET, "NEW VORK.
dtpal citien In Amerion and Burope

iﬂllVllll\ BICYCLE,
]

Woyole has proved ftsaelf to o n

pos e il i
Professionnl and  husinoss

s nfter e .|||. o plensure
nll) l. In bhearing withess t J-n\vvil-
[} Sendt B cont stamp for entaliggue with

‘ ‘ price lia l'-n d fall infy wmation

THE POVE n Fa oo,
T Waoshington Btroe

« Dowton, Mnsn

‘iovus ICE MACHINE CO.,
| Ice Machines
Refrigerating Apparatus.

No. 10 N. Jefferson Street, Chicago, JII.

Estimntes nnd Clrenlnrs uapon Applicntion,

TO INVENTORS

AND MANUFACTURERS

The Semi-Centennial Exhibition

Of the American Institute of the City of New York wlll
open Nepteomber 11, I8 Il avy maohinery will be

eolved as oarly as August 221 othor goods Nb-plnllrluv ‘»
Intending exhibitors must mu\r onrly lx plioation to
socure proper spasoe and  classtfieation For blanks

and information an w Lieneral Superintendent
American lostitate, Sow V¢ rhl\l)

' wmn, B II;\RIIIQ.

PROVIDENCE, R, I, (FPARK STREET),
“Ix minutes -nlk West from »lnnnn
ol and Onl i builder ot

H \I{l{l\-( ORLISS ENGINE

With Harris' Patented Improvements,
from 10 te 1, 000 H, P,

POH nm

COLD PENS.

e . Send for Price List to
JOHN HOLLAND, Mfr., 19 West #th 5t Cincinnatl,

THE J. L. MOTT IRON WORKS,

NN and 90 Beekman St., New York.

Demnrest’s Patent Water Closets used almost
excluxively in all fine wo rk Demnrest's Water
Closets, Latrine's and Hopper's for publio ty ullmn " and
factories. Mott's Celebrnted Porcelnin Lined

Baths unequaled for beauty and cleanliness. -nnl-,

, tary Goods of all kinda

FRIEDMANN'S PATENT INJECTOR,
THE BEST

Boiler Feeder|

IN THE WORLD.
Simple, Reliable, nand Effective.

40,000 IN ACTUAL USE.

NATHAN & DREYFUS,
Sole Manufacturers, NEW YOREK.

Sond for Descriptive Catalogue

‘DO YOUROWN PRINTING

Presses and outfits from $3 to $500
Over 2.000 styles of type. Csatalogue and
reduced price list free,

H. HOOVER. Phila.. Pa-
IASBESTOS EELTING WORKS, ©

Steam Pipo and Boller Covering. Fireproof Halr Felt,
Rooling. Roofling Materials, Bullc lm. Paper and Palnts.

STUTTERING o und by Bate's appliances.
ul- soription to Nl\ll sON t( O, Box

- SAYS

a O
‘A('RSONS Miy runoSAw‘( ERS

Send for
%, New York.

FREE)
O ANY Pdp,.or THE WOF?L D-
l : .,.’.“,’;ﬂ % EMERSON.SMITH & €O
. t5s BEAVER FALLS, PA

BOILER COVERINGS.

Plastic Cement nnd Halr Folt, with or without the

Patent ‘*AIR SPACE"’’ Method.
ASBESTOS M A'I‘El{lA L“

| Made trom ruro Itall: IDAIW 04, in fiber, m
round THE CHALME us.ﬂ-u;‘( n(o..
‘ 10 Cort nnd 00l Of K. 9th Street

moxmw“‘ﬁ’cvtm

USEFUL FOR EVERYBODY

street, und

Text Book, with !n-tmnlnn and Pens, #1140

| KEUFFEL & ESSER, 127 Fullon 81, New York.

'ROOFINGC.

for steep or flat roofs.  AppHed by ordinary workmen
u( me-third the cost of tin.  Cirenlars and samples free.
Agonta \Wanted, T. NEW, % John Street, New York

'WIRE ROPE

Address JOHN A. ROEBLING'S SONE, Manufactur.
ers, Trenton, N. J ., or 117 llbort\ Street, New York.
Wheels and Rope for conveying power long distances.
Send for circular.

M|II Stones and Corn Mills.

make Burr Millstones, Portable Mills, Smut \lu.
cblnen Puck(-rs Mill Picks, Water Wheels. Pulleys, ,n
Gun;lng specially ndapted to Flour Mills, Send for
catalogu

""" 3. 7. NOYE & SONS, Bufialo, N, V.

SEQUEIRA
WATER mr.n.

The cheapest, m
officient,and dunhlo
moeter in the market,
'l‘lm rosult of prootis

cal tosts furnishiod if |
re%ulmd All patont
ts to manulnc-
l.urcnndu!oruru!o
= For full particulars,
nngl’h- . Sequelm,
stroet,

Hartford, Conn.

THE SCOVILL
“Pop” Safety Valve,

SIMPLE, RELIABLE, DURABLE
For Locomotive, suulm:ﬁ:y Marine, and l'oru{)lo
8ond for descriptive ciroulars and price lists to

THE HANCOCK INSPIRATOR CO.,
llm-s'l‘oh. MASS,

0 engine that works withou
Hor. Always roady to be
and to give at unw full power,
SAFETY, *’( ON( Hl\.
CONVENTENC
Burns common Gns uml Mr No
stoam, no coal, no ashes, no fros,
S no danger, no  extrd insuraboo.
Almost no atten

THE NBW OTTO SILENT GAS ENGINB.

Usoful for nll work or -mull stationary st .
Hullt in ulm« of 2, 4, and 7 H. 1% by SCHT, l x(
+ WML Chestout Btroet, Phili,

sC "I WA & OO
A.

\Innnlnu. » Iky 8t,, New York, Agont.

TELEPHONE ’%g"\\'.ﬁ'i. d:‘.‘;‘ﬁ&"

Mnallot |‘rock.

Clirculars free. HOLCOMB &

o L LT Attt

\‘ﬁh»

= "

Crushing and Po
oporaled with any kind of power.

Wao warrant & lmr oont, advantago in Cruahing, with nno-lhlm

FORSTER'S CRUSHER AND CHUP§HER AND PULVERIZER,

The simplest maockine ever

o purpose,
wor, and ln

voriging 40 the work of stamp and Bures at one-thind first oou. m

Address TOTTEN & CO,, Pittsburg, Pa,

CATALOGU iD.

THE FOLLOWING ARE PFRO
MINENT IN riEn ey : LINER l\
BHONT,ALE HEADQUARTEN,

WIRE RO PE

T™¥E H\I\l“l MANLU VG, 0,
Works at Wilkes Narre, I's. N7 Liberty sq.

HOISTING EN GINES

COPLELAND & BACON,
N3 LINERTY ST, NEW YORK.

'] VALVES AND FIRE HYDRANTS.

THE LUDLOW VYALYE M'¥'4 Co,
Troy. N. V.

ROCK DRILLS & AIR CUMPRESSUHS

INGERSOLL ROCK DRILL €O,
1 142 Purk Pince, - » New York,

Ll EAGLE ANVILS. 104

Holld CANT STEEL Face and Horn.
rantod.  Retall Price, 10 ofs, per 1b,

Double Screw, Parallel, Leg Vises,

Mado and WARRANTED stronger than any other Vi
lly FISHEIR & NORRIN on'y, Trenton, N, J, i

Are Fully War-

EXETER MACHINYE WORKS,
Manufacturers of

Steam Engines, Blowers, and
Steam Heating Apparains,
30 Federnl ~l Boston, Mnss.

The Greatest Rock Breaker on Earth,

lu-ullv uh-n n minute. Al \Indc of Mining Machin.
for clreulars. GATES & SCOVILL
ll‘"\ \\ ORKS, Chie K5, Chicage, Hi. -

STEARNS SAW MILLS,

Saw Mill Machines, Boilers, nnd Engines.

b'l'l"ll'\s MANUF \(Tl RL\G 00!"'1\‘ P.rle, Pa.

=~ T0 INVENTORS

THE

Howard Mannfacturing Co.

(INCORPORATED,)

364 & 366 Broadway, New York.

Orgunized for the manufacture and intro-
duction of

PATENTED NOVELTIES

AND

YANKEE NOTIONS,

OF EVERY DESCRIPTION.
AMPLE CAPITAL.
Latest Improved Machinery,

CONNECTIONS WITH ALLWHOLESALE MERCHANTS
IN THE UNITED STATES AND CANADA.

Agents In Foreign Countries,

Correspondence without charge, with all who
desire thelr inventions in our line developed.

KORTING'S UNWEHSA[ INJECTORS,

Yor Boller Ko mun.. operated by single handle, taking
waterup to 160" Fan,

Philadelphia OMce. 12th and Thompson Sty New York
Oomoe, uu LAbarty 5t.; Boston Ofice. 7 0l ver St

"HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B. FRANKLIN,V. Pres't. J. M. ALLEN, Pres't.
J. B. PIERCE, See'y.

Jenkins® Pntont l’nokln‘r and Yalves.

mx never falled m mnko 0 ook
Ju gFE{::k- mn! h::wum ollowod onm'w

of the, but

t and are
e warrautod J'é"\‘m\"f.iuun 71 John § T e New York:

stoam metal

.| CORRUGATED MATTING

der m-mlunul
bu‘(lnwv ng for uon. »

=z
37 & 38 PARK _ROW nnw YORK.

FINFKRY ~HURTU NIN(I BUB \l R'llS-
llult].l:n‘n'll“uh I?fnrhus Maohinos. |}¥u {Iv
Olmuhlm n\\ll E\KLNS. Blmboym. In,

Ja.rvis Eurnace Oo.
l'- ent Setting fol: tonm Hol X ;
l&h«k le mlhu ut B ur N "1"&"":&““ e gg_

m" No aooon Bl‘

PRINTING INKS.

Peﬂnd inel tu the SCrExTINC
P ?ﬁiliu& %s.d&% Dohn St., New York.

B
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[Entered at the Post Office of New York, N, Y., a8 Second Class Matter,)

AWEEKLYkJOURNAL O_I*‘;_PRA('TI(‘ATJ INFORMATION. ART. SCIENCE,

MECHANICS, CHEMISTRY AND MANUFACTURES,

Vol. XLV, -No, 3. J
[NEW sEnns, |

NEW YORK, JULY 16,

1881

#£3.20 per Annum,
l, [FORTAGE PREFALD. |

RENEWAL OF NIAGARA SUSPENSION BRIDGE.

The re-enforcement of the nnchorage and the renewal of
the suspended superstructure of the Niagara Suspension
Bridge, without a moment’s interruption of traffic, rank as
one of the most prominent feats of modern engineering;
and the fuct that, with a slight exception, the wires forming
the cables nnd suspenders were found by the inspecting
ongineers unimpaired, is most significant and reassuring,

We have taken extracts from the veport of Mr, Leffert T,
Buck, engineer of the work, and give engreavings from the | dle of the span, to give lateral stability to the bridge.

engineer's drawings and from
photographs furnished by Mr.
William G, Swan, superin-
tendent of the bridge.

From the inception of the
project of spanning the chusm
of the Niagarn River below
the falls with a suspension
bridge for railrond purposes,
to the year 1835, when the
bridge was completed and
opened to traffic, it was con-
sidered a bold undertaking,
and by some engineers, even,
as an impracticable one. But
the bridge bas been in con-
stant use for twenty-five
years, and under constantly
incrensing traffic, demonstrat-
ing the adaptability of a wire
suspension bridge to a local-
ity requiring extremely long
spans,

In spite of its success, how-
ever, it bas been an object of
constant solicitude to the
traveling public. The fright-
ful chasm that it spans would
nsturally excite the fears of
most people, and this feeling
has been greatly enhanced by
doubts as to the condition of
the cables and their anchor-
age,

The bridge consisted of
two pairs of iron wire cables
and the suspended super-
structure, the cables resting
on masonry towers at each
end of the bridge, their ends
being secured by means of
chains to suitable cast-iron

anchor plates bedded in the
rock forming the bavks of
the river.

The suspended superstruc-
ture consisted of two floors,
placed at a vertical distance
apart of 17 feet, and connect
ed by posts and rods in such
a manneras to form a trussed
tube, as shown in Fig, 2. At
each five feet in the length of
the trusses, two wire rope
suspenders connect the upper
floor with the upper cuables,
In the same manner the lower
floor is suspended to the
lower cables

Each cable is ""ln]v-n"l of

seven strands or bundles of

wire. Each strand is made

up of 520 scant No. 9 wires

laid ’!Hnll'!, wnd at each end

formed into a p which 1l

into & groove in a l !AI_."‘!

CASt iron h I'he

8 rand I 1d I

bund] |
th
]

fe

.
o0
3

are planed,

cable having a separate saddle.

plate, 8 feet square, bedded in mortar.

of turned rollers 5 inches in diameter.
the saddles, consisting of heavy castings whose undersides
The top of each saddle has a groove of semi-
circular section in which the wires of the cable lie, each
The planes of the curves of
the cables, betweep the towers, are inclined in such a man-
ner as to bring those of each pair nearer together at the mid- |

On these rollers rest

Spanish brown paint.

From

RENEWAL OF NIAGARA SUSPENSION BRIDGE

-RE-ENFORCEMENT OF THE ANCHORAGE.

The tops of the towers are each covered with a cast iron | the towers to the anchorage the cables diverge from the cen-
The upper surface of | ter line of the bridge sufficiently to make the plane con-
this plate is planed to a true surface and supports a number | taining the portion each side of the tower vertical. The
wire forming the cables was boiled in linseed oil before it
was laid, and as the cables were made the interstices at the
shoes and towers were flushed with boiled linseed oil and
Then the whole lecgth of the cable
was flushed with the same as the serving progressed.

Each end of each cable had a separate anchorage, as
shown in dotted lines in Fig, 3.

A rectangular pit or shaft, 3 ft. x 7 ft. in plan, was sunk

vertically into the rock, to a
depth of 25 feet, with the
bottom enlarged to form a
chamber 7 feet square. An
unchor plate, 6 feet 6 inches
square and having seven rect-
angular openings through it
to receive the lower links of
the anchor chain, is et in the
chamber, the links put in po-
sition, and secured by a 314
inch diameter pin passed
through their heads and un-
derneath the plate. From the
plate the chain passes verti-
cally upward tothe surface of
the rock. From this point
the joints of the chain are at
points of a vertical curve of
26 feet radius, the joint at
the upper end of the curve
forming the point of the tan-
gency with the line of the
cable,

Beyond this joint is an-
other length of clwin com-
posed of nine links, eachebar
of which is 10 feet long and
7x13¢ inches section. Four
of these links alternate with
the shoes of three of the
strands of the cable, and are
secured to them by a 814 inch
diameter pin passing through
links and shoes. The remain-
ing five links are in like man-
with the re
of the

ner connected
four
cable strands.

maining shoes

The anchor plates are se-
cured in the chambers by
means of neatly fitted stone
blocks set in cement mortar,
the whole pit being solidly
filled
and the interstices around the
Above the
rock and up to the end of the

with cement masonry,

bars grouted
chain the whole is inclosed in
a solid wall of masonry, heavy
blocks of which
ports of the

form sup-
)(lilll\ of the
curved portion of the chain.
Formerly the were

masonry

strunds
also covered with
and the whole grouted, the
Intention being to preserve
them from corrasion,

I-ri\-f,
scription of the

anchorges

Sueh, in is the de-
cables and
before the new
work was begun

The appearance of the old
superstructure of wood, and
wire suspenders and  stay
cables, is familiar to all \\'h:)
have seen the ||ri\|g|', ar pie
tures of it, and therefore need
oot be fully desoribed in this
connection

In  Fobruary,
Thomus Clarko, Member
Am, Boe, CQlvil Engincers,
with a view to oxamining the
condition of the portions of
the cable strands embedded

LContinued on page 40. |
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m TELEPHONE DECISION.
Judge Lowell, of the United States Qircuit Court, Boston,

Company, the arclusive right «f tolking over a wire by dee
fricity. 11 this decision is correct, then the Telophone Com-
pany s in possession of one of the most gigantic and extra-
ordivary monopolies ever obtained by an individual or
acquired by a private corporation.

by which the continent, it peoples, and their possessions,
'were placed under his thumb snd that of bis heirs forever
But the maguitude of Fhat grant caused its ultimate down

Mass., rendered an lmportant decision on the 27th ult., in |
which he virtually confirms to the American Bell Telephone |

It will almost bear com .
parison with the pateat fssued by the Spanish sovereigns to | | at least 85,000,000 of miles.
Chiristopber Columbus for his discovery of the New World, |

[]m.\'

1,000 miles in diameter, the coma ar nebulous bead 13,000
miles in diameter, and the tail 40,000,000 miles long

On the 27th Prof. Lewis Boss, of Dudley OL rrvatory,
Albany, N. Y., calculated the comet (o be o 84,000,000
miles from the earth, and receding al a rate of nearly
1,000,000 a day. At that date the nucleus was estimated by
| him to be 1,200 miles in diameter, and the first and brightes

16, 1881,

‘nomh ircular envelope of the head appearod about 14,000 miles

broad. The largest branch of the tail measured, he thought,

On the night of the 26th, as seen from the same observa
|tory, the tail was traced for forty degrees. One branch of
| the tail passed in a perfoctly straight line about two degrees
to the East of the Pole Star. The other branch was shorter

fall; and possibly the Bellonian patent may, with more | and fainter, and curved to the westward (eastward, astro.

Justioe, meet & similar fate when it reaches the Supreme
Court of the United States,

If it does not, if this decision stands, what a marvelous
honor belongs to Alexander Graham Bell! What an astonish.
ing benefit he bas conferred upon his fellow men! He is
declared to be the original and first discoverer of the far- |
reaching art of speech transmission by clectricity.

The suit in question was brought by the American Bell
Telephone Company sgainst Albert Spencer and others,
and the decision, as we understand, is bdsed on the fifth

cluuse of Bell's claim, patent of February 14, 1876, as fol- |

“5. The method of, and apparatus for, transmitting voeal |
and olber sounds telegraphically, as herein described, by
causing electrical undulations, similar in form to the vibra.
tions of the air, accompanying the said vocal or other
sounds, substantially as set forth.”

The court decides that the specific method of producing
the electrical undulations employed by the defendants is
“different from the Bell plan.
'made on the prineciple of the microphone, which has been
very much improved since the date of the first Bell patent.
The judge says: “‘If the Bell patents were for a mere
armangement or combination of old devices to produce &
somewhat better result in a known art, then, no doubt, a
person who substituted a new element not known at the date
of the patent might escape the charge of infringement. But
Bell discovered a new art —that of transmitting speech by

electricity, and has a right to hold the broadest claim for it |

which can be permitied in any case—not to abstract right of
sending sounds by telegraph without any regurd to means,
but to all means and processes which be has both iovented
and claimed.”

It has been herctofore supposed by electrical laymen that
Bell's devices are simply improvements upon scmething pre
viously done in the same line hy others, such as Ersted,

art of trunsmitting speech by electricity was an absurdity, and
would be so declared whenever it was submitted to a proper
judicial examination. But a trial has been had, the laymen
are defeated, and the hopes of hundreds of telephonic invent-
ors Inid low in the dust. It may be, however, that the near
future has relief for them in store.

Judge Lowell pays a just tribute to the learning and inge-
nuity of Professor Reiss, Lut holds that his telephone

of 1860 was an imperfect instrument, which, although

g some sounds of thevuice could be sent, was still incapable

of completely transmitting articulate speech. This differs
from accounts we have had of the Reiss telephone, and per-
haps the entire evidence in respect thereto was not brought

8 out before the court.

It may equally be said of Bell's telepbone, that while it
is a good receiver it is a poor transmitter—so poor that
its use¢ has been almost abandoned in favor of superior
instruments such as the Blake or the Edison. If we had
to rely only on the Bell instruments the telephone would be
a nuisance, and the wide-spread use of speaking telegraphy
now enjoyed could never have been realized.

_— e er—

THE GREAT COMET OF 1881,

The comet whose appearance was announced last weck
continues to be the subject of much wonder, speculation,
and scientific study. Though less striking in appearance
than Donati's comet of 1858, it is one of the most brilliant
and interesting of these erratic visitors to our skies that
scientists have been permitted to study.

So far as heard from the comet was first observed in the

* {6 vorthern hemisphere about four o'clock of the morning of

June 20, by G. W. Simmons, Jr., of Boston, while camped
at Moreles, Mexico, 30 miles west of Eagle Pass, west of the
Rio Grande, about latitude 20.

It appeared in constellation Auriga, about 8 degrees from

g the star Capella, and from its proximity to the sun was at

first visible each clear day only for a short time just before
sunrge and agan for n little while in the evening, Its
northward motion, however, soon earried 1t to a position
permanently above the horizon, At first the head of the
comet shone like astar of the first magnitude, while the tail
glowed like a streamer of the northern lights,

In the absence of s sufficient number of observations for
the exact caleulation of the elements of the comet's orbit
the estimates of the dimensions of the head and tail and
their distance from the earth are nttle better than guoessos,

1 At Huarvard University, on the 24th, the comet was thought

to be about 69,000,000 miles from the sun and 29,000,000

@i miles from the earth, The nucleus was estimated to bo

The defendant’s device is |

nomically), terminating at a point about five or six degrees
southwest of Polaris. The wir was wonderfully transparent,
and the fine guuze-like tail became an object of delicate and
fascinating beauty.

Thus far no agreement has been arrived at among astrono

| mers touching the comet’s identity and orbit. By some its
(npprnximau-) clements are thought to resemble most those
of the comet of 1807; others find greater resemblance 1o the
elements of the comet of 1684, The mujority of olscrvers
{ bold that the comet is receding, having made its peribelion
passage some time in June,various dates being given. Most
|pmluhlr the comet is the one observed by Dr. Gould 1
| South America on the first of June.

The comet was photographed for (he first time June 28,
by Dr. Henry Draper, of this city, and on severnl succeeding
nights its photograph was secured here, and also, it is
reported, in Europe.  Dr. Draper has likewise made cureful
studies of the composition of the several parts of the comet
by means of spectrum analysis. The nuclens gives a con-
tinuous spectrum, indicating a solid or liquid body heated to
incandescence,  The coma, or cloud about the head of the
comet, gives a banded spectrum indicating the presence of
some compound of carbon in the gaseous envelope. The
tail gives a continuous spectrum which is not crossed by the
| characteristic lines of solar light, from which it is inferred
that the tail shines by its own light, not by reflected sunhght,
| and that the incandescent particles which compose the tail
jare solid. On the strength of these discovenies Dr.
Draper expresses the belief that the nucleus is com-
Iposed of mineral substances, partly, perhaps, of olivine,
which is an ingredient of meteorites, and of some volatile
element which yields to the influence of heat.  As the comet
approaches the sun, the volatile part is turned into gas by
the beat, dnd flames out to form the coma.  The fact that
the coma is always on the sunward side of the nucleus
strengthens this supposition. But after bursting forth on
the side toward the sun, the vapor seems to he repelled and
to stream awsy from the sup, thus forming the tail. The
cause of this repulsion canunot be absolutely asserted; but
in all probability electricity has something to do with it

CHEMICAL ACTION IN A MAGNETIC FIELD.

Every student is familiar with the experiment in which
fine iron filings are dusted over a plate and subjected to the
influence of the poles of a magnet. The iron does not re-
main uniformly distributed, but falls into systems of lines
which mark what are called the lines of magoetic force.
Excellent illustrations of these curves will be found in con-
nection with Professor Mayer's articles on mugnetism (Scr-
ENTIFIC AMERICAN, vol. xli., pages 211. 212, etc.). Tlese
lines of magnetic force occupy what Faradsy named the
magnetic field which surrounds the poles of every magnet
to u distance greater or less according to the strength of the
magnet, Recently Professor Ira Remsen, of Johns Hopkins
University, has undertaken some novel experiments to ascer-
tain whether the chemical behavior of a4 metal is in any way
influenced by magnetic action, and has lrrh'ed at results
which are of considerable interest. )

His best effects were oblained by placing a shallow vessel
of thin iron, containing a solution of copper sulphate, over
the poles of & magnet. Out of the magnetic field the solu-
tion would deposit upon the iron vessel a uniform coating
of copper. When brought within the field of n permlnhnt
magoet capable of supporting twenty-five kilogrammes (55
pounds) the copper wus deposited in a fairly uniform way
on the entire plate except at the lines marking the outlines
of the poles. These lines were sharply marked as depres:
sions 1 the deposit. When, instead of 0 permaneut maguet,
un eleotro-maguet was employed, the iron vessel and copper
solution being the same as before, n more striking netion
was observed. There was no deposit of copper for a nar
row space marking the outline of the poles, Within the
outline (over the poles) the deposit was fairly uniform, Out.
side the blank outline marking the pole the copper was
deposited in irregular ridges runoing at nght angles to the
lines of force and apparently coincident with the lines mark:
ing the equipotentinl surfaces. By incromsing the power
of the dectro-magnot the netion 18 intensified and the aren
affocted 18 brosdened, the lurgest circles obtamed 10 Prof.
Remsen's experiment belng nearly four mches i diameter.
The cause of the phenomenon has not yet been determined,
though the effects are obviously to be seribed to the milu
ence of the magnetism on the iron plate, or on the hquid, or
on beth together.  Further experimoents wl)l*ltmﬂo \mwm
those possibilities. Alruls rﬁpon of mcnw & fur dony
will be found ' Borey:
cax Surrieaest,  The o:}m!mllt ]

and open upnuonlndmwm,d._.,_
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sald 10 fnfest dried meat, In which it is lisble to come in

relish. Its taste for carpetstufl, as already noted, is of re-
| cent origin, and there's no telling but it might learn to like
even Professor Lintner's cotton soaked in kerosene.
) A Massachusetts naturnlist proposes the souking of the
‘edges and seams of carpets with an infusion of eayenne pop-
per and strychnia—one-quarter pound of pepper and two
drachms of strychala powder to the gallon of water. Wedo
not know of any actusl test of this remedy, which is ob-
jectivnable because of its hurtfuloess to man.  Another
(theoretical) remedy is an infusion of cayenne pepper and
| quassia chips—two ounces of pepper und half a pound of
. quassia to the gallon of water—which has the merit of not
being poisonous. These infusions can be applied to new
by dipping the ends of the rolls in a shallow pan con-
taining the lquid; to carpets already down the Jiguid might
1 be applied with an atomizer until the edges and seams are
saturated.

The interests involved in this insect invasion are coexten-
sive with the carpet and woolen industries; and it is clear
| that the inventor who shall devise some fure and simple
treatment of earpets and clothing to make such articles proof
against the pest, will not only make himself a public bene-
factor, but reap a suitable reward in cash. Thus far the
naphtba and benzine applications seem to promise the best
results; but they are somewhat bazardous, to say notbing of
the disagreeable odor they leave. A plensanter, safer, and
more permanent preventive is needed.

GAMGEE'S ZEROMOTOR.

The Sorextirie AMeEnrioaN of July 2, 1881, contains an
article on Gamgee's zeromotor, signed Valentine G. Bell,
M.LC.E,, ete,

This writer expresses the opinion that the zerowotor will
be able **to go on continuously during a given duty;” hut
e that ' a colossal engine will be required to do a very small
found resorting to plants for its food," and I do not recall at {amount of work;" and he suggests the following metl’;od for
the present moment that 1 have seen this statement corrected pigking an estimate of the size of the engine required, viz.:
“In a condensing steam engine there is a difference of

about 1,000° Fab, [units?] of heat between the steam issuin
: J. Hewex Ooneroox, Entomologist: | yrom the votler nn([l the Juler returning to it,  On the o(begr

The inference to be drawn from this discovery is not en- | paud, in Professor Gamgee's engine, this difference will not

couraging to housekeepers. The beetles, in the larval con- | gxceed 60°.  Without going into the question of the relative

p‘égimmhmmﬂy feed upon the polien
0 the adult stage, while their larve are miscella-

"

Very respectfully yours,

alﬁnn, bave already proved very destructive to carpets, and | gpecific heats of water and ammonis, we muy say roughly

scarcely less so to woolen goods generally, wherever they | that, for the two engines to indicate the same power when

_have gained a footing; and now that they are multiplying  working at tue same number of revolutions, they must have

mdpl of doors there js little hope of their extermination.

v : cylinder capacities in inverse proportion to the above dif-

~ Tt will be remembered that this latest and least welcome | ferences of heat: respectively.”

-of Ymﬂmnh from Europe was first discovered preying upon | - Let us apply this rule for making au estimate for a zero-
carpets by Professor J. A. Lintner, Entomologist of New | motor, to be substitued for the steam engine of a certain ves-
York Stnge, in 1874. In jts native home it is said to bave | g), having two cylinders, 33 inches by 275 feet, working
shown no such proclivity, whet!aer from l.ack ?{ carpets or | with a steam pressure of 60 pounds per square inch, The
an abundance of mors attractive food it is impossible 10 | two pistons sweep through a space of 64-914 cubic feet per
my. |revolution of engines. According to Mr. Bell's opinion

1o the thirteenth annual report on the New York State | the pistons of the zeromotor should sweep through a space of
Museum Professor Lintner gave a full description of the in- | g4-914 % 1.000

sect, with figures by Professor C. V. Riley. We copy lbe’ B0

== 1,082 cubic feet per revolution of engines;

mtact with fut; and it is such an ownivorous creature in the
Tarval state that it might possibly betake itelf to tallow as a
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w;ﬂ‘lﬂﬂm is feared, In, however, the insect | uf machine where the water falls from a reservolr inton

well without an outlet ut a lower level.  The well will fill
up, and the machine will stop.

Mr, Gamgee tries to remedy thiv evil by his high-pressure
boiler, which is intended to supply the motive power of wn
injector by means of which the smmonis vapor and Jiguid
is to be forced back into the working boiler. The operstion
of this high-pressure boiler may be likened to thatof a high-
pressure reservolr, lying above the working reservoir, and
operating a water-ram which shall not only Jift all the water
out of the well back into the working reservoir, but 1ift the
water which operates the mm back to its original beight |
Faith in the zeromotor must be stronger than that faith
which will move mountaing !

0 =0,
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WO00D WEAVING.

We take the following details concerning a very peculiar
industry from a recent number of OaxselTs Magazine: One of
the busiest towns of the manufacturing district of the Aus-
trian empire is Ehrenberg. lying close to the Saxon frontier,
and distinguished from other towns and villages for its curi-
ous industry of wood wenving—sparterie work, as it is called
| —which was introduced something more than a century ago
| by a carpenter named Anton Menzee.  The threads used for
weaving are no thicker than writing paper, an | vary in
width from the fifth to the twenty-tifth part of an inch. The
aspen is the only tree whose wood is sufficiently tough and
pliable to supply these threads in the required lengths. This
tree was formerly indigenous to Bohemis, but has now
almost entirely disappeared, so that the raw material for the
sparterie work has to be brought from Russian Poland. The
wood used for the purpose of weaving must be free from
knots, as the smaller defects or irregularity, such as ordinary
| persons would hardly notice, make the fibers quite unfit for
' working. Arrived in Ebrenberg, the wood is planed and
‘divided into pieces nearly 2)¢ inches wide. When these
| have been made perfectly smooth they are divided again by

an instrument resembling a plane, but furnished with a num-

ber of fine knife blades, which mark the wood at regular
distances, according to the width the strips are to be. This
process requires the utmost dexterity and nicety, as it is
absolutely essential that the divider shall exactly follow the
direction of the fiber, and for this reason, among others, it
must always be done by hand.

The divider makes incisions one-fifth of an inch deep; the
wood is then carefully planed und comes off in thin paper-
like strips, some of them not wider than a stout thread
They are gathered up by women as they fall, and are exam-
ined and the defective pieces rejected. There is & good deal
of waste in the process. The threads or fibers being ready,
must be tied in couples at one end before they can be woven,
This work is done by little children of four years of age and
upward, who earn eight cents a doy. The weaving is done
chiefly by women, and on looms which differ considerably
 from those in ordinary use, the fiber being not more than 39
|to 50 inches in length, The longer fibers form the warp, the
| shorter the woof, which are passed in acd out by means of a
|little instrument with an eye like a needle.  Until within o
few years this concluded the whole process—the “ founda.

figures herewith for the information of housekeepers, who | gnd sixteen rotary engines; having cylinders 50 inches diame- | tions,” as they are called, were complete, and nothing more
may not be aware that the pretty little beeties found crawl: | tor by 5 feet long on an 8 inch shaft would be required, | was done except that a few hats and caps were made of them.
ing about the walls bave anything to do with the hairy de- | which, making proper allowances for cylinder hewds, stufl- | These were of the simplest description, and anything but
stroyers of their carpets, hlankets, and woolen clothing. 'jng boxes, aud gouplings, would occupy fully 150 feet in the becoming; moreover, they were glued Logether, thas making
The tail like tuft of black hair radiating from the last seg- | length of the vessel. | them unpleasant to wear in hot or wet weather; accordingly
ment of the Jarva has been clipped in the picture; naturally | Mr. Bell’s estimate, however, is based on wrong premises. | they brought but %0 cents or 60 cents per dozen, and were
it is nearly as long as the whole body. The indicated size | The size of an engine for a given power depends on the in- | worn by the very lowest classes.
of the beetle is for the female; the male isabout hulf s large, | dicated mewsn pressure of the working fluid, which is not ’ Within the last few years, however, owing partly to the
and is whiter. A full description of the beetle in its several | dependent on the difference in temperature of, or units of interest tuken bvthc(ln;'crnmuut in lhc; manufaoture, a great
stages was given in the ScrexTiric AMERICAN of October B, | heat contained in, the working fluid nt its initial and final ehange for the l'u-m‘r has takeo place. At pmcnt'}}hmn-
1878. At this time the pest is only too well known, and the | pressures.  The following example will make this clear: berg sonds out not only the raw material, but ready-made
chief qu«fﬂinn with regard to it is how 10 stay its ravages, | Let us take two condensing engines, one working without goods—fushionable hats of all kinds and a.\'urioty of fancy
There 18 a run}oh- possibility that the attractions of oul. | expansion with steam of 100 pounds pressure, the other work: articles skillfully concocted ont of the wood fabric; ladies'
door life may withdraw the pest from the domestie fleld and [ fng with the same initial steam pressure, but expansively, 5o hats of overy description and of the latest fushion, such a8 no
cure it of its newly acquired taste for curpets,  But Itis fur | (hat the mean pressure in the eylinder is 20 pounds. Assum: | one need l)e.u-*hnnml 1o wear, ure made entirely o:l wood and
more probable that, after multiplying outside during the sum- | jng the back pressure (o be the same in both cases and so sold at astonishingly low prices. Men’s hats are to be had
wer months, it may swarm into our honses in the fall with | small that it may be neglected, then the initial and fiual tem- | of all shapes, from .|In~ Panama hut—not u ﬁ'hi( inferior to
vastly inereased numbers and eapucity for mischief,  Mean | poratures will be the same in both cases, but, with the same that hought in Parls—to the common hats exported in lar
time householders will do well to wateh closely to see | piston speed, the expansive engine must be flve times Iurgcr‘qnumllh-n to Chinn, and the Hnings or fuuml.ullmu of whlgl':
whether the femsle beetles do not leave the flowers and be- | than the non-expansive engine. give stiffness to the "\‘l of the Turkish soldier. The e en
lake lll('lu«'h’l:'d to the lmp-:- to deposit their eges upon car--  Mr, Bell's eatimate of the size of the ammonia boller Is trade embraces all ‘l'fumpe. from Spain to R.uﬁil ex;l:)dl
pets and clothing.  In thiscase the ruvages of the larvie may | also bused on wrong data.  The mean difforence of tempern: beyond the Caucasus to India and China, and l;uinl: ins
be kept up the year round. and not, as heretofore supposed, | tures of the water and hot gases in a steam boiler bs much gotive relations with North and South Armerion 88 well A‘
during a few months of winter or early spring only | 1oss than 2,000° Fuh. ; this difference exists probably between ' tealla.  The manufwlurvmure]n l"l’l;‘l rum:ual ‘linu :‘I:
The remedies proposed for the pest are numerous, but  the temperatures of the furnace and of the water; but when the 'q.“]f quarters of the world, and their goodlc:le nh'in‘

wost of them are disappointing when pul 1o practical test. | the gases leave the boiler thelr temperature is generally not jotroduced into Africa by French and English trad
In the report referred to nbove Professor Lintoer says that | more than from 200 to 300° higher than that of the steam. - g g

Persian insect powder, camphor, pepper, tobacco, turpentine, It Is doubtful whether Mr. Gamgee will derive much com

A

carbolic ncid, and the like are powerless.  He recommends  fort from My, Bell's indorsement of Lis jnvention, The
the e of benzioe or kerosene on cotton stuffed into the ' public, however, cannot be warned toa much aguinst this
Joinings of the floors and the crevices beneath the base-  delusion. The utter fallaoy of the principle on which the

boards zeromotor Is based may be lustrated in the following man-
by others 10 be found fn the lberal use of naphtha aroand nor

the sides of the room, Wlong the seams of the carpet, und
wherever oracks in the floor provide o runway for the laryw
under the curpot

A efficient but somew hat bazardous remedy s said

The heat stored up in a body 15 capable of doing o cortuin
amount of work fn the sume manner o8 & mass of water
: Obviously great eare must be taken to stored up in n reservoir.  To make the power of the water
give the rooms w protracted and thorough nirlog before | avadladle for work, it must full down to and flow off 4t o
Nghting lumps or firos, ax the onphtha takes fire readily and | lower level. T the same munoer the heat must fall down
the vapor mixed with ulr s dangerously explosive, | to, and flow off ut o lower tomperature; this is effeoted by thy

In view of the fuot that the lnevw of o relnted spocles of | condensing water, or other refrigerating mediom, of o heat
beoetle sbhors tallow It hus been suggested that o remedy for lengine.  But us the zeromaotor §s to work wlllmul' o refrige
the carpet beetle might be found io the lHberal use of tallow | rating medium which carries off the heat contained in l"lw
In the crucks of the Hoor wod wround the edges of the wall workiog fluld at n lower temperature, it resembles o water

Influence of Maguetlsm on Hlectrionl Currents,

At a recent meeting of the Physioal Society, London, Mr.
Hall, of Johns Hopkins University, Baltimore, exhibited his

|experiment in which & current of electricity flowing longi-

tudinally along a thin foll of metal is caused to yiold s trans.

| verse or lateral current by inserting the foil belween tho

follu between the poles of a magnet.  The laterul ourrent I
observed on a sensltive galvanometer, and care Is taken in
the et place to find poiats of convection with the foll
which yield no current before the magnet is applied. The
rosults were that if iron Is called - the series is iron -},
siver —, gold =, platinum —, tn =, and, curlonsly, nickel,
though a magnetio metal like iron, is —; byt on inquiry of
Profossor Clandler Roberts it proved that the nickel o
ployed was, perhaps, impure,  Cobalt mnges mﬁn
and silver, aud i +- like iron, i




EXPLOSION OF A ROLLING MILL BOILER IN POTTSVILLE,
PENNSYLVANIA,
BY § X, WARTWELL.

The subject of this report was a plain cylinder boiler with
cast iron heads, & type much used in almost all kinds of
manufactories.  Hundreds of them may be secn of about the
same dimensions and construction set in triplets; ete., in
the steam cotton mills of Fall River and Lowell, Mass., and
Providence, R L, and they are very common in iron mills
in all parts of this couutry. The sample now illustrated ex-

Scientific Amevican.

[JuLy 16, 1881,

Some evidence before the coroner goes to show that the
bottom of the shell was only three sixteenthis of an inch thick,
and that the top was scant a quarter of an inch thick.
This is probably an error, since each ring of the eylinder is
composed of asingle plate, as shown ata in Fig. 3, and it was
observed by the writer to be of uniform thickness through-
out. The iron measures 0-2100° just at the edge of the rup
tured plate on the bottom.

THE COURSE OF THE EXPLORION
is indicated by the illustrations: the irregular line, Figs. 1
and 8, is the loeation of the rupture, Here the leak on the

ploded on the 10th of June, 1881, and Killed three men.
It was somewhat shorter than most of its
kind, and was the right-hand one of a pair
placed over a puddling furnace, known as
No. 4, in the Fisbach Rolling Mill, owned
by Mr. C. M. Atking, and located about a
mile from Pottsville. This boiler was 30
inches dinmeter by about 26 feet long, made,
in 1870, of a good quality of iron plates; 11
single riveted rings composed the cylinder.
The brand * C. H., Pottstown, Pa," is seen
on the plates, but no figures indicating their
tensile strength were found. The heads
were flat cast iron disks, about 193 inches
thick, the front one having a man-hole in its
center of the usual size. The rear head bad
no man hole. The flanges of the heads
turned inward to receive the shell plates.
The boiler bhad the usual water gauges and
a 3 inch diameter lever safety vulve. The
pair of boilers were supplied with water
through a cast iron T-pipe attached to the
pozzles cast on the lower part of each front head. This
exploded boiler and its mate were suspended by hook bolts
and riveted staples; A, beneath cast ivon arched girders placed
upon the side walls at each end of the boilers. They were
also united by & cross pipe or small steam drum of cast iron
having a nozzle for the safety valve and the steam pipe by
which they were connected to the system of pineteen pairs
of similar boilers and four upright ones.

Except the uprights and one pair of ““starting” hnilvrsI
they were all similarly heated by waste gases from puddling
and reheating furnaces. The combustion of the fuel is|
urged by a large fan-blower. thatdelivers cold air, through a ‘
suitable system of suspended iron blast pipes, B, into the seve- |
ral furnaces, whenee the gaseous products of combustion |
pass through the reverberating chamber, and ris-
ing through a flue at the extremity they return
through the chamber beneath the boilers, travers-
ing once their length in contact with their lower
half, to the brick lined iron stack, C, supported
on columns above the stoker’s pit, as shown in
Figs. 1and 4 Steam in this system of boilers is
maintained at from 60 to 70 pounds, blowing off
at 70, as indicated by gauges at each of the three
large engines, The steam thus generated is used
to drive the works throngh a 44" x 44" upright
engine for a 22 inch beam train, making 82 revo-
Intions per minute; a 24" x 607 horizontal engine
for the puddling machinery, 55 revolutions per
minute; an upright 36” x 36" engine for the rail
mill, making 85 revolutions per minute; together
with several smaller lifting engines and the fan.
blast engine.

THE HISTORY
of this boiler is fully given by Mr. Atkins, the
owner, who has been many years in the iron
business, and uses a great number of boilers, and
he is very particular to procure the best of C. H.
No. 1 plates for them. He testifies, referring to
his admimble record books, that this boiler was
made for him in March, 1870, put to work on the
28th of Apri', 15873, used interruptedly, the months and days
in each year being designated, In all a total of 76 months,
something over half the time since 1870 6] the 10th day of
June, 1881, when, according to the evidence, it exhibited its
first symptom of weakness, a leak on the bottom, and within
a half hour after it was discovered it broke intwo, as shown
at @ inthe cogmving, Fig. 1, near the beginning of the third
plate from the front end, where the hot gases from the fur !
nace below first impinge on the iron shell

BOILER EXPLOSION, POTTSVILLE, PA

bottom was discovered a few minutes before the boiler broke
in two. The fire bars were promptly ordered out by the
master mechanic, Mr. Sharpless, but the man who attempted
to do it was driven from the stoker's pit beneath the stack

| by the steam formed of the water blown from the rapidly in-

creasing leak into the white hot puddling chamber, whence
a ““heat” had just beendrawn. The man left the pit (to shut
off the blast which he thought had been turned on by some
one), and saved himself from a horrible death in the pit, for
just then the boiler broke down, and the parts separated and
took directions indicated by the angle at which they were
acted and reacted on by the expanding water, (See dotted
lines, Fig. 1.) The shorter picce took an upward and west-
ward course, making several buck somersaults among the

BOILER EXPLOSION, POTTSVILLE, PA.

steam pipes, blast pipes, and timbers, and fell within 25 Teet
of its starting point.  The main portion not having so great
inclination from the horizontal, after breaking down recoiled
horizootally eastward against the stack, C, which in falling

lower portion not far from its original place, as shown in
Fig. 2. A large area of roof was blown off and destroyed
Pipes and timbers in the track of the flying piecs of the
boiler were broken and thrown down, and steam, bricks, and
splinters filled the air,

The water from the main portion of the boiler was pro
jected by its own expansion, carrying bricks and pieces of
iron with it down the * race,” a thoroughfare between the
furnaces, where the three fatally injured men had been at
work.

That the weakness that distinguished this boiler among its
numerous fellows was the accidental loecation
in its construction of an obscure or entirely
hidden defect in a most trying spot, isa fair
hypothesis. It is said that a flexible horse-
nail was forged from a'picce of iron cut from
the plate near the fracture, but it is certain
that af the fracture the iron was crystalline
and brittle. No notable defects, --ilh:'r origl
nal or aequired, were found in the boiler
There were marks inside, not in the line of
fracture, showing that scabs of deposit had
recently been detached, and slight bulging
appeared, but they were unimportant, and
the boiler was practically clean and appeared
to have been well cared for. It had never
been patched or otherwise repaired, and no
blame can justly be charged to its makers,
OWNErs, Or Mmansgers,

The mildness of the accident is due 1o the
direction of the weak line and the conse-
quent gradual charucter of the break. Had
the boiler opened instantaneously by the bursting out of a
head or the breaking of the shell on a longitudinal line, from
grooving, corrosion, or & ripped longitudinal seam, and had
the three tons of superheated water been suddenly set free
from the pressure due to its confinement, it would have
expanded something as powder burns, and a greater effect
would have been produced.

So far as the writer has observed during several yeawms of
study of this subject explosions from transverse defects have
been confined to boilers in iron works, all similarly set and
exposed to great and sudden changes of temperature. Some
of the causes are obvious, but there may be otbers not yet
traced.

It is believed that some safer method of setting gas-heated
boilers can and oughbt to be devised. For exam.
ple, a fire-brick arch or shield might be con-
structed to receive the first impact of the hot
gases and the succeeding colder currents of
air, protect the iron from the damaging ther
mal changes, and distribute the heat over a larger
area of the boiler.

A jury of competent mechanics assisted the
gentlemanly and zealous coroner, Dr. Will €. J
Smith, of Pottsville, in examining this case.
They rendered the following sensible

VERDICT

““After visiting the mill at which the disaster
occurred, and hearing the evidence relating to
the death of Daniel Moran, Henry Lansberser,
and James O'Nell, the jury find that the deceased
came 10 their deaths from injuries received by
the bursting or rupture of the boiler at Atkins'
Fisbach Rolling Mill, on Friday, the 10th day of
June. The jury are of the opinion that the ne
cident resulted from the constant expansion and
contraction to which all eylinder bollers are sub.
ject, destroying the fiber of the iron, reducing its
normal streogth to such an extent that when the
fracture took place on the bottom of the boiler
the metal remaining in the line of fencture was

(not of sufficient strength to resist the pressure 1o which 1t

was exposed. These are circumstances over which neither
owners por employés have any control in this class of boll:
ers. In our examination we found the iron to be of No, 1

o an inclined position nmong the timbers broke and knocked | chiarncter, with nearly its original thickness, "

down the main blast pipe, B, and a large shaft that ran north
and south across the mill

—— - — - —
HATTERS say that the size of the human head in England

The upper part of the furnace or boiler setting was demol- | and Scotland has been gradunlly diminishing in size within

| ished, and the boiler fell and remained upon the damaged | the last quarter of a century.

1
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Fig. 1. —BOILER EXPLOSION IN POTTSVILLE PA —~SIDE ELEVATION, SHOWING COURSE OF FLAME AND HOT GASES.
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~ wires tested were etched in places. of course
“the stretch would be principally confined to

age.]
excavation to be made
 found to be corroded quite through
bridge, visited the bridge,
removal of all the masonry cover
e. He also made tests of the

D

~ Scientific American,

pin. Beyond e each of the four chiains was independent of
the others, but had the same curvature and rested on the
same stone supports. Two of the chains connected wnhi
the upper cables. The other two passed along grooves |
cut in each side of the wall, passing the supports of the
old upper cable chains and fastened to the lower cable,

As will be seen by Fig, 8, the plan followed required
bend in the lower ¢able chain to bring it on to the line of
the cable, This was done by dividing the change of direc-
tion among three points, and securing them in position by
means of stirrups attached to the ends of the pins of the |

—

, but as the

the etched portion, hence rendering any mea-
surement of the stretch a matter of extreme

1In March, 1877, Mr. Buck joined Col. Paine
ut Suspension Bridge to assist in examining
the condition of the bridge and in repairing
the defective wires. After the strunds were
thoroughly cleaned and the wire bands removed, they were
opened, the paint removed from the interstices, and the
inner wires examined. They were found to be in as good con-
dition as when first putin. The outer defective wires were cut
Away so s to uncover the second layer of wire at the bend
of the shoe, when the second layer, or course, was found to
be sound and bright. Thus it was found that the only wires
affected wore the outer wires of the outside strands.  Near |
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outset been limited to 190 tons, it is not probable that the
total weight of live and dead load ever exceeded that of
ordinary usage.

While these changes were being made, the work of replac-
ing the lower floor was going forward each way from the
middle. After the work of replacing the trusses and floors
was completed, that of renewing the track began at the middle
and proceeded cach way at the rate of 30 feet per day, or of
60 feet total.  This could have been done without interrupt-
ing traffic, but as the Great Western Railway Company was
to do the work of removing the old materinl of the track and
- put on the new tmber, they preferred to
take an hour each day, when there was no
passenger traio and scarcely any freight to
cross, and make the change of 60 feet at one
time,

The camber was made as nearly an arc of
\ a circle as possible. The stress on the sus-

\ penders was adjusted by means of a hydrauolic

\ welghing machine,

i In a suspension bridge of this sort, to make
the overfloor stays (or those from the tops

F1G. 3—SECTION OF ANCHORAGE,

old chain, as shown ata, b, and &. In plan the pits are

6 fx2ft 6in. On the New York side they were sunk to
a depth of 17 feet.  On the Canada side to 23 feet. At the
bottom the pits were chambered to 8 x 7 ft. in plan, for
the reception of the anchor plates.

The anchor plates are of cast iron 5 ft. 6 in. square and [

strongly ribbed, Each plate has eight cavities cored into
it for the reception of the lower heads of the links inclesing

of the towers to different points of the floors)
effective, n continuous iron truss is required,
the middle point of whose length shall be
us nearly stationary as possible. The trusses
in this case are continuous from end to end.
== - In order to keep the middle from moving
toward either end the automatic device
shown at the end of the lower chord (Fig. 5)
was designed. In the prolongation of the line of the lower
chord is an abutment casting, A, firmly secured to the
masonry of the arch. This casting receives the end thrust
'of the chord. There is one of these castings at each end
lof each lower chord.

A bent lever, B, has its fulcrum, E, secured to A. At
' the end, D, of the short arm of the lever is hinged one end
of a threequarter inch diameter round rod, R. This rod

the eylindrival portion of the cables, the outer wires were | them perfectly. One pin passes through the whole eight | extends through the lower chord to the opposite side of the
slightly rusted clear around the cable, but as the shoes were | Jinks and all the partitions of the plate. After the plate river, where its other end is secured to the abutment casting

approached, the etching appeared to work toward the lower |

Fig.2.

¥Fig. 4.—Plan showing connection of New Chains with the Cables.

strands, till, when the shoes were reached, the principal cor-
rosion wus of the outer wires underneath the bottom shoes.
The evident cause of this corrosion was the elongation and
contraction of the strands under the passing loads, which
bad looséned the cement from the outside strands, allowing
moisture to work in and finally reach the lowest point. The
portion of cement nmong the strands would go and come in

was properly placed in the pit it was solidly concreted

i underneath, The stone blocks above the plate were cut

to fit each place with thio joints, and the pieces as large
as could be got into the chamber and notches. All vacant
places were filled solidly with stone and cement, but no
stone was permitted to come in contact with the chains.

After the new chains were adjusted the masonry was
rebuilt and both vew and old chains cavered and grouted
solidly, and the wire strands were covered with brick houses

In renewing the suspended superstructure it was decided
to use steel for the posts, chords, track stringers, and
lateral rods, and iron for all other parts.

It was also decided to put the new iron beams in, nearly
throughout, before commencing the work of erection
proper. The work began at the middle and proceeded
| toward each end. When 150 feet of the new work was in
!plnoe, the new chords were securely clamped to the old by
means of oak and pine timber,

The portion of the new work thus put in place weighed
about 1,100 Jb. per running foot of bridge. Hence there
| were seldom over 90 tons of new material overlappivg the
old, but at the start, being in the middle, this was equivalent
to about 150 tons distributed, or deducting the 80 tons,

a hody with them.

suved by stripping the bridge, there were 70 tons as the

l

| L

Fig. 5. —Automatic Truss Adjustment.

by a nut, n. At the end, F, of the long arm of B is sus-
pended a cast iron wedge, C, which is interposed between
the end of the chord and of the abutment casting. The
uction of the device is as follows:

The change in length of the chord, between extremes of
temperature, is about 8% inches. If the middle of the
chord is stationary each eud will consequently move 41§
inches hetween extremes.  The rod, R. which lies loosely in

While the examination was going on, the defective wires | probable extra dead load upon it, but as the trains bad at the the chord, but otherwise is independent of it, is a little

were cut out and uew ones spliced in under
struin. The greatest number of wires that
required repairing at ove end of any one
cable was sixty-five, a number quite insigui.
ficant compared with the total number (3,640)
comprising each cable.

This examination of the bridge resulted in
the appeintment by the bridge companies of
a commission o examine the entire structure
After o
very careful exsmnation the commission
reported that the repairs of wires, affected by
rust, baving been completed, the action of
the wire portion of the cables indicated that
they were in good condition. But regarding
the anchor chains, it was believed that the
strength of the bridge might be sugmented
by re-enforcing them

The report was accompanied with plans for
re-enforcement of the chains, and required that

and to report upon its condition.

it should be made. The report also suggested
the renewnl of the suspended superstructure
with iron, and submitted a generul plan for
that purpose prepared from data oblained
from Mr. Roebling’s published report on
Niagura Suspension Bridge.

This plan was subject to such alterstions as
eircumstances should require, and the engi
neer in charge sccordingly made allerations
which appeared to be necessary oo getting to
the surfuce of the rock

In this plan the pits were locatad the same
a% in the but s=maller One anchior

1 swer for

friat in each pit w ncie ) M
ull the four chain Mhere were eight links
and  the

ed by ong ]..,,5

plate by one pin
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Fig. 2—CARRIAGE WAY, SHOWING TRUSSES,

longer than the chord, and will change in
length, between extremes, 84 inches, or
double the movement of either end of the
chord. Hence the other end of the rod
being fast, the end, D, will move 84 inches,
carrying the end of the lever with it at the
same time that the end of the chord moves
41, inches. Arm, E F, of the lever is three
times the length of D E, hence F will move
234§ inches, or six times us far as the end
of the chord moves Consequently the
wedge, C, is made with an inclination 1 10 6
of its length,  There is one of these wedges
at ench end of each lower chord. When
the chord contracts the rod contracts in the
same proportion and st the same time,
thus bringing a thicker part of the wedge
between the chord and sbutment,

There is half an inch of space at each end
for the chord to go and come in before
bearing upon the wedge, an amount which
is very nearly constant for all temperatures.

The long rods lying Inside of the chond,
they both keep at nearly the same temperature
with each other.

The wedge bas two surfaces of friction,
and hence its inclination of 1 to @ is far
within the angle of friction of ecast ron.
Hence no matter what the pressure of the
chord, it brings no stress upon rod, R, except
what is required to sustain the weight of the
wedge.

The weight of the old wooden structure, at
1ts completion, was estimated by Mr., J.
Roebling at 1,000 tons.  But at the
the inspection, there haviog been a
amount of timber added to i, it was
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uqn&:lmlt between the towers: Old bridge,
s; new bridge, 1,050 tons,  Difference in favor of
bridge, 178 tons,

is possibie that the estimate of 1,228 tons is somewhat

1n excess  But as the new bridge is now bigher in the mid-

dle than the old one for the same temporature, notwithstand

ing that the middle suspenders have been lengtbened over 3

inches since its completion, that would indicate a decrease
of considerably ovor 100 tons,

—_— et re—  ————
Cerebrology of Criminals.
A curious observation bas been made by Dr. Moritz Bene-
diet, of Vienna. He published a book about a year ago,

_ Scientific American,

Annlysos of Cows® Milk.
During the winter quarter of 1880 analyses were made of
the mulk of forty-two cows kept at the Government Agri-
cultural Institution, Glasnevin, County Dublin, by Charles A.

[JuLy 16, 1881,

of the house of Queen & Co., opticians, Philadelphia, through
| whom the apparatus was imported for Mr, Outerbridge’s

exhibition.

Cameron, M.D, Professor of Chemistry. Cadaverie Alkalofde.

The momning's milk and the evening’s milk of each cow | MM. Brouardel and Boutmy bave communicated to the
were each analyzed once; and an examination of the mixed | Académic des Sciences some further observations on the
milk of the forty-two cows was also made, alkaloids developed in the animal body during decomposition

The cows, it may be mentioned, were good animals; they | —alkaloids which M. Selwi bas termed plomaines. Accord-
bad from one to three crosses of the shorthorn breed. They ing to Bouley and Lussana these substances may be deve-
were in the house during the period of the experiments. : loped not only after desth but during life. It is still uncer-
Their food consisted of a daily allowance of from 8 to 10 tain whether they are formed by simple chemical action or
stones of pulped mangolds and turnips, and exhausted grain by the influence of minute organisms. The latter appear
from the brewery, togetbher with from one-balf to 11§ stones concurrently, but they may possibly be merely an indication
of hay. They were, therefore, liberally fed. that these alkaloids furnish a favorable <oil for the develop-

In every instance the quantity of milk yielded in the ment of this or that organism. The special object of M.
morning exceeded the proportion furnished in the evening. | Brouardel's rescarches was the discovery of means by which
In two instances the morning’s supply was three times more | these substances inay be distinguished from vegetable alka-
abundant, and in very many cases twice as plentiful. About : loids. Tt is probable that the two bave been sometimes con-
eight hours intervened between the two milkings, | founded, and that this confusion has led to grave errorsin

“ Anatomische Studien an Verbrechergehirnen.” in which,
among other notes, he states that in nearly one-half of the |
brains of persistent criminals the superior frontal convolu- |
tion is not continuous, but is divided into four subconvolu- |
tions, analogous to the disposition of the parts found in
predatory, carnivorous animals. In a recent paper {Cen-
traiblazt fur Med. Wiks., November 13, 1880), he argues that
much of moral perversity may and must be the result of
this deflection of the cerebral organs from the normal type,
producing as it necessarily would, other arrangements of
cercbral putrition, and hemostatic relations. It cannot be |
fortuitous that the mental characteristics of the most per- |
verse eriminals, and also the cerebral anatomy, both resem-
ble those of wild beasts; this double anslogy must be one of
cause and effect.

B A e —
Colored Photographle Prints.

This process consists in obtaining color photographs by
means of two impressions from the negative, the first being
n weak impression in order to give the outline for guiding
the application of the coloring, und the second, after the
colors have been applied, being an impression of sufficient |
strength to give the clear drawing, lights and shadows, and |
details of the picture.

In carrying out this process, I first take the negative in
the ordinary manner. I then print on salted paper, already
sensitized, a very light or faint proof of each negative, fixed
and washed in the usual way. When dry I immerse the
print for two or three seconds only in pure alcohol, then
dry it again, and afterwards pass it through the rolling
press. The print is then colored with an ordinary hair pen-
cil in vegetable colors, the various tints being Inid on
gmoothly, flatly, and lightly, without any regard to shading
or softening off, but care being tuken to have the tints
brighter than they are intended to be fioally. The colors
are applied with the following mixture instead of with
water:

Albumen of egg, 100 grammes; dietilled water, 25 grammes;
pure glycerine, 256 grammes; sal ammoniac, 5 grommes;
liquid ammonin, 4 drops.

It will be found that the print will color more easily if it
be slightly moistened und placed on a piece of glass, After
the print bas been colored, it is again passed through the
rolling-press, When perfectly dry, the colored proof is im-
mersed for a second time in pure alcohol, and is then albu-
menized in o bath composed as follows: Whites of eggs are
beaten up with two grammes of very pure sal ammonine
added for every three whites of eggs, 20 per cent of distilled
water, and about 4 drops of acetic acid for every 100
grammes of albumen. All is beaten up until the liquid
sitains & snowy appearance, when it is left at least eight
days to stand. It is then decanted and ready for the colored
print, which should be carefully passed over the bath and
allowed to remain floating about sixty seconds. The print
Is then dried by beut, and finally passed through a seusitiz-
ing bath in order 1o be ready for the second impression.
This bath is composed as follows: Distilled water, 1000
grammes ; nitrate of silver, 100 grammes.

The proof is agaiu dried, but this time not by heat, and a
second impression, stronger than the first, is then taken by
laying the negative very accurately over the first impression,
80 that all outlines, etc., rigidly correspond. This bas the

Thirty out of the forty-two cows gave richer milk in the  medico legal investigations. It was so in a recent case in
evening thun in the morning, and eleven cows gave richer | Italy, where an expert believed that he had discovered, in
milk in the morning than in the evening, while the remnin- | the body of a deceased genernl, evidence of delphinine; the
ing cow's milk was equally good at both milkings, The  reactions supposed to be proof of it were, however, certainly
average amount of solids in the morning’s milk was 1320, 1 due to one of these cadaveric alkaloids.
aud the evening’s milk 13-74—a difference of 054 per cent.| The most effective method of distinguishing between the
The increase in the amount of solid matters in the evening's | vegetable and the animal alkaloids is by making a complete
milk was due chiefly to the larger amount of fats contained | examination of the chemical and physiological properties of
in the latter. The amount was 422 or 04 per cent over the | the suspected substance; and if any one of these proper to
proportion (382 per cent) found in the morning’s milk. 1In | a vegetable alkaloid is absent, it is probable that the sub-
the case of the mixed milk of the forty-two cows, that yielded | stance is not this alkaloid, but a ptomaine which resembles
in the evening was richer by 0°56 per cent of solid matters, it. This method is, bowever, tedious and difficult, and 1s
including 0°44 per cent of fats. only pructicable when a considerable quantity of the sus-

The results of the analyses of the milk of these forty-two pected material is available. A more coovenient method of
cows show that the mixed milk of well-fed cows in houses, ' Yistinguizhing them is by the employment of ferricyanide of
in the last quarter of the year, contains, when poorest—i. ¢., | potassium. Thissubstance is unaffected by the pure organic
in the morning—13-90 per cent of solid matter, including 4-20 bases of the laboratory, or those extracted from the body
per cent of fats. On the 2d of November the mixed milk of of a person who is known to have been poisoned. The
cight cows, which happened to be iu the same house, was | cadaveric alkaloids, however, instantly transform it into fer-
analyzed. One bundred parts contained: Total solid mat- | ricyanide, and it becomes capable of forming prussian blue
ters, 13-90 per cent; solids, minus fats, 9°75; fats, 4'15; ash, | with salts of iron. The iodomercurate of potash gives simi-
072, lar reactions with both classes of substances, but the ferri-

The Society of Public Analysts of Great Britain and Ire-| cyanide enables them to be distinguisbed. A few drops of
land have adopted, as a standard for the poorest pure milk, 8 sohution of the sulpbate of the alkaloid are added toa solu-
9 per cent of solids minus fats, and 25 per cent of fats—a  tion of some of this salt in a watch glass, and then a drop of
total of 11°5 per cent of solids. There is little doubt that ' a neutral solution of iron determines the formation of prus-
milk containing less than 11-5 per cent of solids is watered ' sian blue if the base is a ptomaine, and not if it Is a vegetable
or skimmed. ' alkaloid. Unfortunately there are two important exceptions

The mixed milk of 100 cows kept on the dairy farm of Mr. . to this test: morphia produces a similar effect, and so also
E. M. Russell, Pery Square, was found to contain at the  does veratrine, but in a much less degree.—Laneet,
evening's milking 1385 per cont of solid, including 460 per —~—r— e
cent of fats and 0°72 per cent of ush. The solids, minua fats,

1 Sulphate of Ammonia from Gas Liguor,
:vsglo 925 per cent. The analysis was made in March,  qne Comptes Rendus of the last meeting of the Société

Technigne de 1'Industric du Gaz en France contains a
I think there is the strongest proof that milk on thel.. Note ” by M. Marché on the manufactare of sulphate of
average contains more than 13 per cent .of solid matters. 'ammonis by & process which, unlike those in general use
During the Inst sixteen years I huve examined an immense oo 0ol purpose, is applicable to small gas works. The pro-
number of specimens of this liquid, and whenever I was ccr-lm consists of the employment of crude sulphate of
tain that it was pure, I invariably found if to contain more 'alumina, or alum cake, instead of sulphuric acid, as the
than 12 per cent of solids, I am quite satisfied that the milk | reagent. This material costs about 2s. 6d. per hundred-
of Dublin duiry herds contains from 13 to 15 per cent of weight in the centers of production, and the authors of the
solids. | process assert that in consequence of the high tariff imposed:
METHOD OF ANALYSIS, !npon acids counveyed by rail, sulpburic acid would be less
Ten grammes of milk were kept in a shallow capsule in costly in the form of sulpbate of alumina than in that of
the water bath at 212° Fuh until thoroughly desiccated; the chamber or concentrated acid. The apparatus employed
residue showed the amount of total solid matters. The 10 consists of (1) 8 wooden vat which is filled with liquor, to
grammes, dried and pulverized, were boiled in about 80 cubic  which the reagent is added in the proportion of 45 kilos
centimeters of ether for several hours, an upright condenser per degree per hectolitre, snd after standing from ten to
being placed over the flask containing the ether to prevent s 12 hours the liquor is converted into sulphate of ammonia;
waste of the latter. The ether containing the milk fats in (2) an evaporating pan of sheet iron. in which the concen-
solution was filtered (a very small piece of filtering paper tration of the liquor 1s effected by means of the waste beat
being used) into a lizht tared flask. The ether was distilled from the ovens; (3) a small cask in which lixivistion is
off, and the last traces got rid of by passing a current of hot effected—the mother liquor returning into the pan and min
dry air through the flask and condenser. The flask and its gling with the liquor of other operations.. The reaction isas.
fatty contents were then weighed. The amount of the ash follows:

was determined by igniting at a low temperature in a plati-
num dish the residue obtained by evsporating 10 grammes
of the milk to dryness,

It is perhaps, in part, owing to the great care taken to ex-
tract every particle of the fat that such high percentuges of
that ingredient were obtained.

In every instance the amount of solids was determined by

The liquor contains sesqui-carbonate of ammonia, and
in feebler propertion, hydrsulphate of ammonia. On
'coming in contact with the sulpbate of aluming, the two
“salts are brought into the state of sulphate of ammonia,
which remains in solution in the liquor. A precipitation of
hydrate of alumina takes place. which completely purifies.
the liquor, while the carbonic and hydrosuiphurio acids are

effect of establisbiog the picture, throwing out high lights, | two independent experiments. Many of the weighings of | libernted. The alumina is precipitated completely in twelve

ete. The proof is then toned and fixed in the usual way,
and can be afterwards enameled.

- . -—

A curiovs fact, and one bearing on the value of subma-
rine cables, was mentioned by Mr. Pender, January 27, in
presiding at the half-yearly meeting of the Eastern Telegraph
Company. It was that the company bad been able, for
£10,£00, 1o plek up from a depth of 2,000 fathoms one of
their cables which had been ten years In the water. The

establishment of the fact that it was possible to raise o cable |

from such a depth of course gives an additional value to all
telegraphic property

—— A A —

Bercius promises 10 become the great induostrial teacher

of Europe, Many foreigners are now attending her schools

She bas 59 technical schools, 32 industrial schools, and a

higher commercial school—all rece iving funds annually

from the State

| the fats and ash were repeated, — The Analyst,

Ultra Gam:l:u; in Amerfea.
| On the nceasion of Professor Carhart’s exhibition of the

Crookes experiments illustrating the ultra gaseous state of

matter, before the New York Eleetrical Society, May 8, it s SR
{ The reaction is, therefore, complete,
the

was erroneously stated that the experiments had not before
been publicly exhibited in this country. Asshown in our
tssue of June 18, the same lecture, with the same experi-
ments had been presented to the Chicago Elcotrical Society,
by Professor Carhart, January 24, 1881,

The Sccretary of the Franklin Institute recalls to our
recollection the fact that another early prescotation of the
subject, with illustrtive experiments, was made in Phila-
(delphia, February 17, 1881, by Mr. Alexander G. Outer-
Uridge, Jr., of the U. 8. Mint, whose lecture was
in the Journal of the Institute for April Inst. A still earlier
exhibition of some of the Crookes tubes was made before

;

is any
|liquors are utilized.

hours, and Increases so rapidly in density that it may be
taken out with the shovel when the cask is half empty.

| Therefore it is sufficient to remove, every three

excess of dense precipitate, which really mfi
fact. 0 T PTe Y ».aN
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est works, and also to thoso of the farthest removed from
tion, owing to the ation effected by the reagent.

[the Fraoklin Institute, September 15, 1880, by Mr. Walton, | sulpbate contains only from 24 to 25 |




convert tln Panntom into an executive department of

1I1. The question may be thus summarily considered as

WA "; w °r

Y . .

for consideration. by the Incentors’
may be entitled to some degree of

X L

of patents in conformity with a
portan .qn&pedodaolmunmea
ng and limiting the revenues to the legitimate

b otmenuontheopuﬂiouof

genius of citizens is abnormal to our doctrines
‘of government, and oppressive to the indigent

of premiums for indicated or

Phe expediency of petitioning the Federal Congress to

‘The vast arena for the emulation and development of the

in ve genius of our citizens would find a more expanded
s an independent sutonomy.

to the expediency of inziting the nationalities of the world to
participate in an Juventors’ Congres, at Paris, London, or
Washiogton, to delibecate on the adoption of a plan for
co operation in the administration of the great interests
involved in the field of inyention,

In the trite adage that ** necessily ia the mother of inven-
tion,” there is, doubtless, some truth, but it Is capital and
nof necessity that profits by invention abroad, and very often
at home !

“The above noted Interests involve a policy of national con-
cern, inviting prompt consideration.  About 243,000 inven-
tions bave authontic record, and have been already illus-
trated in the vast sphere of our national industries, impart-
ing vigorous action evolved by inventive genius,

IV. The question is also presented as to the expediency
of establishing n stock exchange for patented inventions at
New York, as early ns September ensuing. with hranches
at the great commercinl centers at home and nbroad, thus
giving solvency to the productions of inventive genius
among the world's industries.

V. It is respectfully suggested that inventors favoring
these views orgunize in each State at the earliest practicable
moment, and select delegates to an Juventors’ Congress, to
meet on the 15th day of November, 1881, on the ratio of tiwo
at large aad one for cach five hundred invontors for each State
represented.

It I8 nlgo suggested that the BoresTivie AMERICAN—the
publishers consenting—be made the organ for communica-
tion for the development of this subjeet.

DaxierL RucoLes.

Fredericksburg, V., June 25, 1881,

Comments on Letter of Mr, Danlol Ruggles.
For nearly forty years the BOmsrivio AMERioan has been

e e @

Scientific American,

the administration of all human affairs; but that improve-
s nol likely to be furtbered by denying to the nation
credit which Is justly ite due for its not unsuccesaful
to encourage inventors and protect the rights of

The of calling u convention of inventors, na-
ernational, may safely be left to the decision of

the vask and honornble body of men and women deserving

x | the nume. The probability of sueh a convention's necom-
v | plishing much, even if held, iy, to say the most, very slight.
> | Certainly Mr. Ruggles' call to reform the patent system,
¢ | without a more specific indication of what is to be chnnged,

and in what way, and for what purpose, Is not likely to be
responded to with any great enthusiasm, except, perhaps,
by certain associations, whose Interest in the *‘ amendment ™
(so-called) of the patent laws has thus far boded littlo good

.| to inventors,

This is not the first time that a general convention of in

ventors bas been proposed. That such propositions have
never been put into execution is not surprising when we
stop to consider how narrow is the basis of common Interest
on which inventors and patentees can come together, calling
to mind at the same time the circamstance that the troubles
of inventors arise quite as often from the opposition of other
inventors as from that of the public at large.

As citizens it is easy for &, B, and C to unite in all hearti

ness in agreelng that the public good demands the fullest
encouragement of invention. As inventors representing the
three tenses of the verb ‘“to invent“—past, present, and
future—it is as easy for them to find themselves in an atti-
tude of mutual hostility. A's invention is finished, patented,
introduced, and is the basis of a profitable industry. What
A specially wants of the patent laws is that they should pro-
tect bis monopoly, make its duration as long as possible,
and not encourage overmuch the efforts of B and C to sup-
plant bim. B's invention is before the Patent Office for
recognition. He has & horror of grasping monopolies, He
feels it a moral duty to protect the public from the extor-
tions of A. He would, therefore, have A’s patent construed
most rigorously, and the utmost latitude allowed to his own
claims  If A or any other inventor has forestalled bim in
any particular he regards it as somehow a personal wrong,
and is apt to blame the patent laws for discouraging inven-
tion or accuse the patent examiner of working in the interest
of some ‘* bloated monopolist.” C is an inventor in the
futare tense. He wants to accomplish a certain end, and is
provoked to find that A and B and possibly others have
patented the very devices be wants to use. The interests
which ke has in common with them are apt to be oversha-
dowed by those Interests which conflict, certainly if he is at
all inclined to be selfish.

i times past, when novel inventions were few, the inertia
of popular habit and popular prejudice was the chief hin-
derance to the immediate suceess of new inventions. Now,
improvement, progress, or whatever it may be called, is the
rage; novelty is grasped at and fought over, and too often
the inventor’s worst opponents are those of the household of
invention—his brother craftsmen.

It may be that a union of inventors would bring peace by
arbitration; but we are inclined to think that such a union
would bave to be the product of much fighting,

The specinl ends which Mr. Ruggles would have the pro-
posed convention work for do not, as a whole, impress us as
altogetber feasible or desirable. If the charges for letters
patent were to be graded, as he proposes, according to the
importance of the devices covered, there would at onee arise
the impossible task of deciding the relative merits of inven-
tions. The patural tendency of inventors is to exuggerate
the value of their inventions; the tendency of the officials of
the Patent Office is the reverse; and it often huppens that
both fail to appreciate the real significance of particular in-
ventions, the working value of which may not become fully
apparent until years after the patent is eranted, Oa the
other hand, inventions which seem to be, and really ure, of
signal value when made, may be supplanted by be'ter de-
vices almost immediately, and so lapse into lnsigoideance.
Only omniscience and infinite impartiality in the Patent
Office could keep the proposed discrimination from being
nn instrument of Injustice to Inveotors and the source of
immediate dissatisfuetion to nll.  The suggested system of
premiums and bounties to Indigent fnventors would be as

an earnest advoeate of inventors nnd Inventors’ rights, On
overy proper oceasion it has set forth the just claims of in-
yentors to popular appreciation, public honor, and thut
pecuninry rewnrd which s secured by the legal recognition
of their property rights under lotters patent.  If, therefore
iy fuils to sympathize with the movement which My, Rug-
gles proposes, Ity readers will understand that it is not for
any lack of desire to advance in the fullest degree the law-
ful Interests of the ploncers of materinl progress,

With all respect Lo our l1)rl‘|‘n|m|n|l'ul'1 jll(lgnn-nL we are
compelled 10 take bsue with the very first proposition he
loys down, tnonmuch os it implies that the interests of in-
ventors have not hitherto enjoyed the * protection and
fostering eare of the nation.”

‘ impossible to carry out fairly, s it would be certain to open
‘ the door to corruption and seandal,  Besides, the same de-
| termined effort which would secure to the deserving invent

[or finuncinl assistance from a government office, woull be |

much more Hkely to obtain the needed help at the hands of
clear-sighted or speculative individunls, With our nbun
{dance of capital seoking opportunity for investment o pro
| mising Invention need not suffer for Inck of menns for its
developmoent,

| The proposition touehing the ostablishment of & stock
ivxrhnu;;v for patented ioventions is, in its present form,
| simply incomprebensible.  The developmont of properties
15 in no way furthered by stock exchangoe operntions, nor Is
their solveney; and we fall utterly to seo how Inventors

The Patent OfMee bhos not always been admimstered as | could be benefited by the fnstitution suggestod—barring, of

wisely as might be desired; our preseot legislation has been
more or less defective from the first; our courts have not
always been free from prejudice and error in adjudicating
interests are and

patent cases; nevertheless, our patent

wlways huve been under the fostering eare and protection of

course, those of the Keely and Gamgeo sorl.

The proprioty of adjusting the rovenues of the Patent
Office to s logitimato expenditures has been repostedly
urged by the Semnroee AMetoas,  Oun this point our
ingrnz.-nwnt with Mr, Ruggles Is complete.

the nation to n degres not attwmed or even aimed at o any | We should be glad (o seo an international conyention look-

other country

There is room for improvement, ns there 1s ' g to o unifiention of the patent lnws of all natiom on the

.
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basis of the Amerlcan system; but we sce little reason to
anticipate such progress on the part of foreign governments

for many long years.

By ey -
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Rye Roots In feo.
To the Kditor of the Selontific American :

I send you n vegotable growth that I think possesses some
botanical interest ns an ilustration of the anomalonus con-
ditions under which certaln forms of vegolation can germi-
nate and grow. These are the facts: Two years sinee Mr. John
Gruel, & prominent confectioner of this place, called my at-
tention to the fact that rye grains germinated and thresy out
long rootlets embedded in lee in his icebonse, At the time
I saw s number of the grains with rootlets attached that were
reported as growing in the solid ice. I did not doubt his
word, but as I did not seo the grains in situ 1 passed it by.
Last year he did not use rye straw as alining to his icehoase,
hence there was not arecurrence of the anomaly. Last winter
he again used rye straw to line his house, and last vight he
notified me that on removing ice he found a number of the
sprouted grains. He told me I should be preseot to-day when
be removed the ice. [ was, and was witness of the follow-
ing details: On removing a thick bed of ice from the wall,
between which and the ice there was a packing of rye straw,
I found a large number of the graios with their rootiets pene-
truting the solid, clear ice in various dircctions. The one I
inclose 1 detached from a large lump of ice, the rootlets twin-
ing through the detached ice. The grain was contaived in
an ellipsoidal cavity of three-eighths inch major axis supk in
the smooth face of the ice resting against the wall. The
plumule (I take it to be) ascended along a slight cavity, a
prolongation of the receptacle of the grain. From the
grain the rootlets spread out through the transparent ice,
their track being plainly visible through the ice. Though
following devious tracks, what was strange to me, the root-
lets were drawn from the ice by a slight pull on the grain,
as if they were not rigidly embedded in the ice.

At the same time I saw a number of similar instances,
some with a greater number of rootlets and longer, but they
were injured in extraction. '

D. J. BEsxER.
Gettysburg, Pa., June 18, 1881.

Ants as Frult Growers® Friends.

Many of the leading orchard proprietors in Northern Italy
and Southern Germany are cultivators of the common black
ant, which insect they hold in high esteem as the fruit grow-
er’s best friend. They establish ant hills in their orchards,
and leave the police service of their fruit trees entirely to the
tiny colonists, which pass all their time in climbing up the
stems of the fruit trees, cleansing their boughs and leaves of
malefactors, mature as well as embryotic, and descending
laden with spoils to the ground, when they comfortably con-
sume or prudently store away their booty. Tbey never
meddle with sound fruit, but only invade such apples, pears,
and plums as have already been penetrated by the canker,
which they remorselessly pursue to its fastnesses within the
very heart of the fruit. Nowhere are apple and pear trees
so free from blight and destructive insects as in the immedi-
ate neighborhood of a large ant hill five or six years old.
The favorite food of ants would appear to be the larve and
pupee of those creatures which spend the whole of their brief
existence in devouring the tender shoots and juvenile leaves
of fruit trees.—Prairie Farmer,

— - —
Harrison’s Moon Plctures,

We have examined with great pleasure the lithographio
copy in color of Mr. Heury Harrison's painting of the cres-
cent moon, just published, It represents the moon the third
duy from new, with the terminator at Messier. In the earth
shine on the shadowed surfaco soveral of the more prominent
fontures of (he moon are visible, The picture, 94 Inches
square, shows the moon 18 Inches in diameter; the baek-
ground is dark blue, the color of the field in the telescope
an hour after sunset,  The accurncy of the work is sttested
by our best nstronomers and students of the moon, and its
value to students and institutions of learning s unguestion-
able.  The entire surfuce of the woon will he similarly rep-
resented In a sories of six protures, showiog the moon ut three
days old, at tive days old, at’seven days old or fiest quarter,

| at Inst quarter, sunset at Copernicus; and the last three days
{ of the old moon, sunset at Aristarchus.  Each plate is aceom:

panied with an outline drawing and u deseriptive pamphlet.
':;lm price Is §8 o plate; to be bad of Henry Hartison, New
ork,
R R 3 2 e,
Fresh Wator Sponges,

Mr. Potts, of the Philadelphia Acsdemy of Nstural Sei
encos, states that the order Spongidae has many more represent.
ntives 1 our fresh waters than bas generally been supposed.
He recently deseribed bofore the academy three species of
Spongilla, which he dotocted 1 small strenm nonr Phila
delphin,  Since then he bas found the Spongilla fragits ot
Leldy plentifully m the Schuylkill below the dum, and a
lncustrine form above the dum, and has obtamed o very
slender green species, which appears creeping nlong stems
of Sphagnum, ete., in u swamp noar Absecum, Neow Jersey,
o beautiful species from the Adirondack lakes, Mhl;
Inoustrine form from the lake near the Catslall Mountain

Houne, und fonr speciea from an old ‘ot Lobish G
Ponnuylvanus. gitkeianinn wm
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- Juned, at theago of 52, was an engineer and inventor of
some note,  When but & youth he Invented a linseed oil
which is still in use and substantially uniniproved,
mn the war he was for twelve years superintendent and
engineer of the Charleston, 8. C., Gas Works. Losing bis
property in the South he made his home in San Francisco
fn 1884. e constructed the gas works in King street in
that city; planned and constructed the Pacific Rolling Mills
—an institution which now gives employment to from 400to
500 men—and invented a great deal of the machinery used
in it, notably that employed in utilizing old steel mils.  He
also planned aod built the Pacific Oil and Lead Works, and
the construction of the Virginia City and Trockee Ruailroad
a8 o steam road was largely due to his influence. At the
time of his death be was superintendent of the Gas Works,
Rolling Mills, and Pacific Oil and Lead Works.
" — Y -
IMPROVED HOISTING APPARATUS,

We give an engraving of an improved apparatus for lift.
ing variable loads which is both safe and portable. The
fovention consists in n block provided with differentinl gear-
ing of novel construction, provided with a safety #top device
and automatio brake acting by the weight of the load.

In the engraving Fig. 1 is a side elevation of the appara
tus; Fig 2 is o central vertionl section; Fig, 8 is a vertical
sootion showing the brake mechanism, ane Fig, 4 is a detail
view of the chain wheel.

A 5 the muin shaft of the mechanism, huving at its ends
chain wheols, @ @', on which arc endless hand chains, 2 b,

The wheel, @, is loose on the shaft, and has on its hub a
pinion, & The wheel, o', which is fust on the shaft, is|
formed with a rim flange and internal gear, d is a second-
ary shaft carrying fast piniovs, ¢ ¢, that mesh with pinions, |
¢, and wheel, o', respectively. The shafts, A d, are jour-
naled in cheek plates, 7 7, which at the upper end are con-
nected by a yoke or bar, g, that is fitted with a hook, %, for
suspension of the apparatus, At the lower end, the cheek
plates, 7, are connected by a bar, p, on which is hung an eye-
piece or ring, & On the shaft, A, between the plates, f, a
chain wheel, k, is keyed, on opposite sides of which there
are two wheels, loose on the shaft, having their hubs
extended through the plates, . On the shaft, d, is loosely
bung s bent guide picce, ¢, that laps over the chain

lighting gus s by means of electricity; but before the inven

tion of the electric lighter shown in the engraving, attempts | pawl, which acts upon & mutilated ratchet wheel on the
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- Burroughs Price Brunner. LIGHTING 0; l—lwl“. o s lwcnn«l off, U": ";'lﬁ' the socond '";";"" hn

Plbﬂmm. whodhd in San Francisco, ‘ Undoubtedly the quickest, safest, and cleanest method of  broken, so that the further rotation of the cock is arre sted

The upper magnet operates an armature lever ¢ NITYIing a

plug

10 mnke o Hghter which could be used to light wither o single  of the cock, and rotates the plug until a blavk space in the

light or a large number of burners did not prove altogether sat

wheel is reachied, when the plug will not be turned further

Isfactory. Two electro-magnets are connected with n cock and | by the vibration of the armature; but each movement of the
With ratchet wheels and circuit springs, armuged in such a | Intter breaks the circuit at & point opposite the slit in the

RHODES' ELECTRIC APPARATUS FOR LIGHTING AND
EXTINGUISHING GAS.

burner, and the spark of the extra curreot which passes at
this point jgnites the gas,

The vibration of the armature of the lower magnet closes
the cock by a similar operation, and puts the ratchet wheel
by which the cock is opened into position to be engaged by
tho pawl earried by the armature lever of the upper magnet.
With this construction all that is necessary to be done s to
gently press the button belonging to the particular burner to
be 1, whon the gos will be tarned on and ignited instantly
by prossiog another button the gas is extinguished,

The netion of the device can be made entirely automatie,
#0 that the opening of & door or window will turn on the
light.  Used in this way it forms an effective safeguard
ngninst the attacks of burglars

In the sickroom or nursery, or wherever it is desirable to
have n light occasionully through the night, this invention is
very desirable; and it must be admitted that the device
does nway with great risks from fire, since no matches, tapers,
or lHghters are required.

For partiealnrs, address the inventor, Mr, T, H. Rhodes,
638 Monroe street, Brooklyn, N, Y.

el
Behavior of Metals In Solldifying,

For some years it bas been well known that water is not—
as was formerly supposed—the only substance that expands
in solidifying. The recent investigations of Nies and Win-
kelmann go to show that itis rather the rule than the excep-
tion for metals to expand in solidifying,

The fundamental experiment was putting the solid metal
into the fused metal.  In some cuses the difference of den-
sity could be measured. They found then that tin in solidi-
fying is increased in volume 0°7 per cent; zine s increased
02 per cent; while solid bismuth is as much as 8 per cent
less dense than the fused metal.  The fuct of expansion in
solidifying was also demonstrated for antimony, iron, and
copper. With lead and cadmium the results were indeci-
sive; the former presented difficultics in the probably very
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wheel and prevents the chain from rising. The hoisting : way that one circuit and magnet turn the cock around until
chain, m, passes around the wheel, &, and its end haviog the it is open, and the spark is produced at the same time to
hook, &, may be attached to the load, or when double power light the gas, The ratchet wheel has blank spaces, so that
is required the chain carries the block, 1, and has its end con-  after the gas 1s fully on the cock cannot be turned any farther
nected to the ring, #.  The brake wheels, 7, bave their faces by that electric circuit, no matter how many times the spark-
next to wheel, &, formed with ratchet teeth, and the wheel, X producing lever is operated. The second line-wire and mag-
is provided with four spring pawls, ¢, two on cach side, con- net are employed for turning off the gus, and in so doing
sisting of straight pins set in mortises, with spiral springs  the other ratchet wheel is brought to the position where the Cutt'ng a Rallroad along a Clff,

behind them, so that they are projected and engage the rateh- | first pawl can act uponit, when the same is moved by the first | The passengers on the Hudson River steamers have lately
ets. The rims of the wheels, 7, are formed with V-greoves. ' maguet in turning on the gas and lighting it.  When the gas | been entertained by the sight of gangsof workmen swarming

small difference of depsity as a solid and as a liguid, its
small heat conductivity and heat of fusion; the latter in the
fact that in fusion it passes first ioto a viscous state. Thus,
of the eight metals examined, six showed distinet expaosion
in solidifying, and the same may occur in the (wo others.

There are two curved toggle bars, ¢ ¢ (Fig.
8), hung on the lower crosshar, p, beneath
each wheel, , and extending around them st
opposite sides. The npper ends of each pair
of bars are connected by a right-and-left-hand
screw rod, & to allow of their adjustment,
and the bars carry brake blocks entering the
grooves of ths disk, . The brake blocks are
in two portions—the outer portions, 7, that
are attached to bars, ¢, by bolts passing
through slots, as shown in Fig. 2, and the
loose V-shuped portions, v, placed between
the portions, r, and bruke wheels, I,  The ad-
justments of these parts may be made so that
the brake blocks shall give exactly the press.
ure reguired to hold the load suspended from
the shaft, A,

The load is raised or lowered by operation
of either bund chain, according to the power
required.  The ehain on the wheel, o', gives
the greater speed, and with heavy loads may
be first used to tighten the hoisting chaio and
the other band chain then used.  As the chain
wheel, k, turns in raising the load, its pawls
engage the ratchets of wheels, . The load
on shaft, A, is sustained by brake wheels, /,
resting on blocks, 7, which, in turn, are sup-
poried by bur, p, 80 that the brake is continu-
ously applied and the chain wheels arrested
by the ratchet devices the moment the hand
chains are left free. In lowering the load the
hand chains ure to be run backward, and the
chain wheel, & will then give revolution to
the wheels, . The load will thus be at all
times under the control of the operator.

It will be seen that with this apparatus fouy
rates of speed are attainable.  The apparatus
is also safe and portable, and can be made of
comparatively small size and used for heavy
loads. The brake wheels have sufficient hold-
ing power, though made of small size, forthe
reason that the whole lowd resting on the
axle is taken by the brake blocks at opposite
sides of the wheels, The resistance can be
varied by shifting the blocks to change the
apgle ol resistauce. This invention was re
cently pateoted by Mr. George Speide), 088
Buttonwood street, Reading, Pa.

SPEIDEL'S HOISTING APPARATUS,

along the face of a bold cliff jutting into the
river near Cornwall, many of them suspended
by ropes. A Sun reporter says:

The cliff was crowded with men, who,
clinging like lizards to the face of the rock,
were working seventy-five feet above the sur-
face of the water; and here and there were
Inborers hanging (for the foothold they had
obtained was bardly worthy of the name) by
ropes fastened many feet above their beads,
and circling their waists. All the passengers
gazed with amazement at the singular specta-
cle; and when one of the men, turning toward
the steamboat, waved his hand, cheered, aad,
falling off, swung for a moment, and then,
getting his feet to their former place on the
rock, renewed his work at cutting into its
face, the spectators from the river sent back
an answering cheer, as the boat swept around
the poiut that hid the workmen from their
sight, and left them discussing what they had
just secn.

Greatly interested by the sight the reporter
left the boat at Newburg and returned to
Cornwall to inguire sbout the mid-air work-
ers. He found thut they were employed by
the Ontario and Western Railroad Company.
constructing the new North River Ruilroad.
It is under contract to be completed by June
1, 1882, and is to run from Jersey City to
Cornwall, and thence wo:thto' ‘I\Hddlal:.w:
The country through which it passes 15 sc
roc:y andu{ununmlnnun thut much of the
work has to be done by blasting, and this is
especially the case between West Point and
Cornwall. At West Polut o tunnel 150 feet
deep and 500 feet long bas been cut through
Target Hill, and mavy other bores, nearly us
extensivo, have been made, But the point
already mentioned, near Cornwall, presented,
perbaps, the greatest difficulties to thaeng{
neers and contractors, About eighty men are
employed there, and they were selected on
account of their activity and freedom from
NErvousness. - 4y il

“ They are not active enough, bowever,”

" one of the surveyors said to the reporter, ““to
retain their footbold in every place, and at
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certain spots it is necessary for them to work bound, as it
were, to the rock, for n drop of seventy-five feet into the
river below, or possibly upon some of the straggling stones
that rise above the surface of the water at the base of the

~oliff, would undoubtedly serve to reduce our stafl of work-

men. Had they been sailors they might, perhaps, have
managed better 5o far as clinging to the rock is concerned,
but they could not have done the work."

The workmen are, for the most part, Italians, although o
few of other nationulities are employed. Italians, however,
are best adapted to the peculinr work, not only because they
are lithe, light, and active, but on account of their ability to
stand the fierce heat that beats down on the exposed face of
the rock.

—_— v re—
Population and Temperaturo,

A census bulletin shows the distribution of population in
the United States in accordanee with temperature.  Arrang-
ing it in groups by & degrees of mean annual temperature,
it is found that no less than 98 per cent of the total popu-
Iation live between lines murked by 40 and 70 degrees
Fah. The cotton region is above 55 degrees, sugar and rice
above 70 degrees, and tobacco between 50 degrees and 60
degrees. The prairie region of the Mississippi valley lies
almost entirely below 55 degrees, while the greut wheat
region of Minnesota and Dakota is mainly below 40 degrees
of mean annnal temperature. The bighest maximum
temperature is in southwestern Arizona and southeast-
ern California, Of the entire population, 89 per cent
are found in the classes which have a maximum tempera-
ture between 95 degrees and 105 degrees. In considering
minimum temperature, it is seen that 95 per cent of the
inhabitants of the United States live between the lines of
85 degrees below zero and 10 degrees above, for extreme
cold.

From this it is evident how population tends to increase
in regions rather north of medium temperature; or, more
correctly speaking, between isotherms of low degree.

PANEL DECORATIONS FOR EATON HALL.

The Duke of Westminster has recently made extensive
additions to what was already an immense mansion, known
as Eaton Hall. In the
decorations for these new
apartments great expense
has been incurred to pro-
duce novel effects, and the
designs for some of the
rOOmS POSSEss  rare nov-
elty. A small drawing
room has been ornamented
with twelve painted panels
by Mr. H. S. Marks, R.A.,
who took for his models
rare and curious birds
from the Zoological Gar-
dens of London. Ouren-
graving represents a speci-
men of the panels pro-
duced by the artist. The
Art Magazine, from which
we take our illustration,
says of the artist and his
subjects :

*“ The birds which Mr.
Marks loves to give us are
those which serve best to
illustrate his peculiar hu-
mor. They are all funny
birds with strange charac-
teristics, fond of quaint
attitudes, and given toodd
WHys

“Ther¢e are no more
comic birds than the
crowned crane, the bird of
all others Mr. Marks de-
lights in painting. It is
obvious from their man-

ner that they possess in
themselves the keepest
sense of bumor., Now

upon ope leg, the other
tucked up close and out
of sight, they rest quietly
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'olhor birds introduced in these two panels, which have been 'slruchlr“ is made of adobe, stone, and the débris of n former

cleverly selected, make a strong contrast, aud strengthen the : i85
effect.  Nothing more appropriate could well be conceived | sions, Captaio Eavans expressed a decided opinion that the
than the funny pufly little peoguin looking up at the giant | Aztec civilization las been grcul'l,\‘ over-estimated £ He be-
flamingo; or the modest robin, n bird of home affections, | lieves that muny lllunlllll('ul\':l(lrlhlllc':ll to them, for instance
looking at these strange looking foreigners. the **Calendar Stone,” belong to the Toltecs, or even amore
“Bird lovers, no less than lovers of art, must be grateful fancient race.
to Mr. Marks for these his lust and most ¢charming efforts in | At Teotihuacan some skulls were taken from the sepul-
decoration,” chers, and it was found that they corresponded with those
discovered in the Indian mounds of the United States, not
Antiquariann Research In Mexico. only in size, but in the peculiar flattening of the occipital
The World's Intelligent correspondent at the City of Mex- | region. Captain Eavans mentioned that the pottery, espe-
ico says, in a recent letter, that the American explorer, Cap- | cially the circular dishes, in these Mexican ruins were ulm::;el
tain léu\'uma, L just returned from San Juan Teotibuacan, | identical with those found in Arkansas, and he cntcrtfnmn
| and had brought some Toltee relics and other antique ob-  the idea that the great Toltec Empire was overrun hy Indians
‘jccls, which he believes belong to an esrlier civilization. from the north as well as by the Aztees and by tribes from

civilization.” In conversation to-day, as on former occs

e el A Pl
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These antiquities are, according to an agreement made with | Central America. He remarked warious indications that

the Mexican Gov-
eroment,  to  bo
placed in the Na-
tional Muscum, in
this city. After a
thorough examinu-
tion of the pyramids
lof “The Sun™ and
[ “The Moon,” Cap-
'tain Eavans com-
| menced excavating
Ton the site of the
ancient city of Teo-
' tihuacan. The ruins
of that place consist
of heaps of stones
and débris placed on
| some 20,000 little
‘mounds, which
' formed the bases of
the dwelling houses.
That this city was
destroyed by fire is
‘ clearly demonstrat-
ed by the heaps of
:churcoal and ashes

found on the
mounds. The walls
of one building ex-
cavated and traced
out were 140 by 120
feet. The stucco on
the inside wall was
veryfine, of a bright
red (which fades by
exposure)and elabo-
rute design. A piece
shown your corre

spondent was of a
beautiful crimson
and white color, in-
terspersed with mi-
ca or powdered
quartz, which must
have made an apart

ment “light up”
beautifully

You may recol

lect that when Mr.
Charpay made ex
cavations in Teo
tihascan about a
yearago he reported
sim

a of pavement or

and solemuly brooding over affairs of stat next, they com- | stone work which he deoided indiented three different
mence an absurd and ridicalous dance, threading the giddy | epochs of ocoupation or civilization Captiin Eavans dif
maze 1o and out, and round and round, as keen and excited as | fers materially from the Fronech exploror He saud to me
any bipeds indulging in intrieate quadrille F'othe dance ‘ Actual excavation and careful examinntion have fully
will succeed u stately and majestic wulk; after which, appa- | convinced me that these three strata, or the PAVEIE nl‘,'u.«
re nli_\' without soy rhvme or renson, they will range them- | Mr, Charnay called the lavers. which in one place are but
selves aguinst the fence and start ofl v wild foot rac y feet apart, and in others only sepumted by six inches of
“Compared with this extruordn v bird, the scarlet ibi carth und pebbles, are simply the foundations on which the
although a curious bird, b nothivg very remarkable about | city was built I found beneath theso layers of stone seve
it except its shape and color, the latter being of o glowing | ral sepulchers. Some of these wmbs contained buman
wrlet, which commends it 1o the artist for purp f | remuios interred 1o o manner similar to those discovered in
1 For the me renson bhe bas selected the fla- | Indisn mounds in the United States. Io them were also
m hich firu in 1 upper wood-cut hese sphe in which food had doubtless been deposited for the
lid tu hich 1 ire from five to six feet 1o helgbt. | dead Iiere were also implements, ote,, made of obsidian,”
are magniflcent ' mmuging from a deep scarlet o Loast weok Captain Eavans examioed the Pyramid of Cho
wrious tones of & blush pink aod faint red {lula. He differs from others who have deseribed it, and
“The skill of the a has beon furtber proved by the | say *There 18 no patursl hallock or elevation; the entire

communication had exist-
ed between these races.
Among other things he
said: ** This can be proved
by implements of obsidian
being discovered in the
mounds of the Ubnpited
States, and as that sub-
stance does not exist in
those northern regions the
probabilities are that it
came from Mexico.”

e
A Census of the Rocks.

The Census Bureau bas
undertaken an interesting
and valuable work in col-
lecting information relat-
ing to quarries of building
stone and the like mn all
parts of the country. The
inquiries cover not only
the location and extent of
building, roofing, flagging,
ornamental, and other
stones and rocks, but the
amount of capital em-
ployed, the annual out-
put, methods of quarry-
ing and dressing the stone,
the number of hands em-
plosed and wages paid,
methods of transporiation
and their cost, the pumber
of structures of ull sorts
made of each sort of stone,
and so on.

The aim has also been
to secure duplicate sam-
ples of four inch cubes of
rough rock from each quarry, for physical and chemi
cal examipation. This part of the work is being dope
jointly by the Census Office and the National Museum,
and isin charge of Dr. Geo. W Huwes **One of the objects
of this investigation,” said Dr. Hawes to a reporter, **is to
find out what minerals each one of the building and orns-
mental stones contains, 10 ascertain how each will act under
different conditions as to temperature, ele.,
strength of each—in a word, to know all about our rock re-
Here are a half dozen different kinds and colors of
granite, all unlike in structure and yet all called grauite
Quarrymen and stonecutters can tell nothing sbout them
except what you can see for yourself. Now here,” smd
the Doctor, turning to a large block of coquing from Flori-

to discover the

sources,

da, *“isa stone which answers admirably for a bulding
stone in Florida, but if you were to build o house of 1t in
New York it would soon tumble down.  On the other hand,
those granite blocks which are apparently indestructible and
which are so valuable a building stone in New York, would
» Lo speak—in the Florida elimate
Of course, in a scientifle investigntion lKe this we natus ally

soon deteriorate—rot,

solve some iln[\url AL CConomie gquestions amd make some
discoveries which will be of very great pructical interest and
know that Portland sandstone
when quarried and set on edgo, as it 1% 1 the walls of so

value. For example, we
many buildings in New York, will 1 o few years begin to
scale off and give the building n mgged appearance. Again,
we received some samples of rock from the only quarry in
Florida—a kind of sandstone
amination and avalysis of this

Well, after a thorough ex-
tone we found that it con
tained aboat sixteen por cont of |-hv-~|lhnnl il It 15 con
sequently a great deal more valusble as & fertilizer than itis
us & building stone, but that fact had never before been dis-
l'l\"'r"lx 8

[n the workshop where the stones sre being polished and
tested the correspondent was shown ex wple
familiar stones.

of the more
A pieco of Quiney granite was seen. under
the microscope, to be full of pentagonal cells containing sir
wd water.  Under the action of heat the water is l‘llll\'l:ﬂl‘!'
ioto steam and bursts the stone; hence the tendenoy of
Quincy granite to fly to pleces in a fire .

In polishing the difforent faces of the sample

cubes many
important discoveries have been made

; Saudstones and
hmestones, which bhave never been thought worthy of any
better place than in the foundation or wall of sowe l'lblllti.l
structure, have been smoothed and pohished, and it 18 found

¥
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Al adapted o the most eluborate and elogant structures, | cut with o pair of scissors; only a narrow rim then remains,
Dr. Hawes declares that from the samples already received which is rounded as much ss possible by turning in the
‘be is convineed that no country in the world is better sup- flame. In this way the end of the larger tube has been re-
with stone for both builling and ornamental purposes duced to about the size of the smaller one.  Both pieces are
than 15 the United States: and he thinks that when all our now heated at the same time in the flame, as has been pre
native resources become known, as they will after the census | viously described, due precantion being tuken that the two
work has been completed and its results published, the Uni- | ends were of equal diameter before they were heated to
ted States will conse to import stone from foreign countries. | gether.  If one of the openings is still too wide, its size is
i - -— reduced by heating it a little stronger than the other, until it
Fish Plagues In the Gulf of Mexico, | eontracts suficiently. The two ends being then of equal
The oconrrence of areas of poisoned water in the Gulf of size, and having been uniformly softened, they are joined,
Mexico, causing the death of fish in vast numbers and threat- | aod treated as has already been mentioned.
at times important industrics, bas been the occasion of . When it is desired to Join the pieces of tubiug at right
spocial inquiries by the Fish Commission.  As early as 1844 angles (T-shaped), one of the tubes is closed at one end and
Mr. Benjamin Curry, of Manatee, desoribed the effects of beated by means of a small sharp pointed Rame, which is
the plague. Itappeared again in 1854, and in a milder degree  blown tangentially against the tube. In this way a small,
on several occasions until 1878, when in several localities | round picce of the wall of the glass tube becomes very hot,
the marine fauna of was completely destroyed.  The and precaution is taken that the beated portion is as much
fatal areas are deseribed as stripsof greenish discolored water, | circular as possible.  As soon as the glass appears to be suf-
& mile or more long, and from fifty to two hundred yards | ficiently soft, one blows into the open end of the tube, the
wide, strongly marked by the numbers of dead sponges and flame, however, being still kept direeted at the heated circle;
fishes floating In it.  The sponges, which are usually white this then is blown out with a slight snap. The open end of
when the animal dies, turn black in the poisoned water; and | the tube which is to be joined is now placed in the flame, and
the gills of many of the fish are covered with a froth orslime. | when both tubes have become sufficiently softened, they are
The latest plague followed the terrible hurricane of  brought together and joined, as has been described. 1In the
August, 1880, and extended from Tampa Bay to Shark River, | same way a tube may be joined to the side of the bulb.—¥.
Bahia Honda passage, and in patches by Key West, the | B., in Journal of Education.
Marquesas, and East Key, the Tortugas group. - ——————tr—
'I:I?e following sccount of the plazue at Egmont Key is Strawberrics and Garden Truck by the Barrel.
given by the agent of the Fish Commission there: The following metliod of growing strawberries in barrels
"Thl; first dead fish we saw was on Sundar, October 17, is not novel, but it has heen recently vouched for as a pruc-
as the tide came in. There were thousands of small fish tical and profitable success. It would seem to offer many
floating on the water, most of them quite dead. 1 saw only #dvantages for people in villages with little or no garden
one kind the first day: they were small fish, four or five Space. Bore fifty holes in a barrel with an inch auger, and
inches long; the Key West smackmen called them *trim.” | sink the bottom of the barrel an inch or two in the ground.
Thev were .n(qw to me. The next dn'\' other kinds were dying ; Fill the barrel with rich loam to the level of !'le first row of
all along the shore; the pompano was about the next to give | boles; then insert the strawberry plants, taking care that the
in. and by the 25th of October nearly all kinds of fish that | roots are well secured. The row completed, fill up the bar-
inhabit these waters were dying except the ray family. I Tel to the second row of holes, and set out another row of
don't remember of ever seeing any stinger or whipper ray, ?l"ﬂnu. and so on till the barrel is full. Fer watering and
or the devil §<h, as we csll the largest ones of the ray fam- fertilizing, set into the top of the barrel an old tin can with
ily. From the 25th of October to the 10th of November was 8 perforated bottom, filling the can with proper fertilizers.
the worst time; during that time the stench was so bad that | The barrel of plants can be kept irrigated hy water enriched
it was impossible to go on the beach. I sentmy family to | by passage through the can; or good results can be obtained
Manatee, and the assistant keeper and myself shut ourselves by irrigating with soapy wash water without fertilizers,
up in our rooms and kept burning tar. coffee, sulphur, rags, | Fifty well nourished plants will furnish a family with many
etc., night and day, in ordes tostand it. Tt waswarm, damp, | messes of berries, and three or four barrels covered with
and calm weather, They continued to die for about six  plants would be equal to a good sized strawberry bed. The
weeks; they kept getting less every day. I counted seventy | Plaots should be set out in the fall, and might be covered
sharks within eighty yards. all small; I never saw a shark | for protection during the winter.
over four feet long dead.  The cowfish and eels were ahout | A modification of this plan is strongly recommended by
the lnst to die. In regard to the cause of their dying, I have the Praivie Farmer, Appletons’ Home Garden, and other
made up my mind it was caused by the fresh water, as there | authorities, for growing melons, cucumbers, tomatoes, etc.,
were immense quantities of fresh water coming down the | in places where regular gardening is not practicable.
bax, and the water here was nearly fresh on the surface, | What is needed is a few barrels. Bore holes around the
while the water underneath was perfectly salt. Now, if the middle, and one hole large enough to ndmit the nose of your
fresh water could have passed off into the Gulf with- Wwatering pot. Fill the barrels with stones as high as the

Mnu they were taken contain ma- | means of a file the ragged edge is removed: often it may be | then requested to Iny the pellets out on a table. and Mr

out being disturbed by winds it would bave naturally
spread out thinner and thinner as it would bave rolled on
townrd the Gulf Stream, and once it got there then there
would have been no trouble,  But on the 7th of October we
had a heavy gale from the southwest, and it continued to
blow from the south and west until the 11th of October, and a
vers heavy sea runping at the mouth of the buy, and it
churned the fresh aad aalt water all up together, and the |

rows of holes, and fill in with good, rich, fine carth to the
top, in which plant cucumbers, melons, squashes, tomatoes,
ete.  One barrel will be enough for each kind. Be sure to
linve one large flat stone lean over the large hole where you

‘will pour in water until it runs out of the holes you have

made, and which will prevent the earth from filling this
large hole up. Range the barrels around your yard and

plant your seeds. Keep the barrels filled with water up to

strang southerly winds set this mixed water buck and kept the holes, and you have all the requisites for rapid, healthy
it hero for several Cays. T noticed a few days before the fish | growth—air, heat, and moisture. You can raise all the
commenced to die o pecnliar smell on the water, something | vegetables you will need in the greatest perfection, and they
like the smell of bilge water, and the eolor of the water was | Will last until late in the autumn, as they can easily be cov-
a dirty green, mixed with small sediment.  Tnoticed the fish | ered on frosty nights.  Cucumbers and tomatoes may hang
while they were dying, when they first came in shoal water; | over the barrels, cutting them off when they reach the bot-
they would act cruzy, dart around in every direction, but in | tom. Melons may be tied to the wall fence. The slones
a short time they would give up and flout ashore, On ex |have an important service in holding up the earth, and in

amiving them T found their gills all glued together with a | absorbing the heat during the day, which they give out at

slimy substance and of a whitish color, an'l in a short time | night, keeping the water at an even temperature.  You will

the gills would turn green, and the fish bloat very large I

cannot muke any correct statement as to the number that |

died, but thousands of burrels flonted up on this island
There are no fish dying now; all we cateh are fut and nice.’
——— . S R SE—
Jolning Together of Glass Tubes,

In order to fuse together two pieces of glass of the same
dismeter they must have the ends evenly cut off, They are
then both beld o the flame and slowly turned, without
touching each other, in order that both ends may become

be astonished at the result, if you have vever tried it.

e & e

Interesting King Trick,
Some years ngo great stress was laid upon the ability of

Ccertain spiritual medinms, so-called, to pass upon the arm
| of another person an unbroken fron ring, the person's hands
being clasped all the time by the medium’s two hands.  Mr. |

W. L. Bishop lately showed a gathering of scientific and
literary people in London how it is done.  He bandaged the
eves of Mr Sime, saying that it was for thut gentleman the

uniforaly heated.  Then they are taken ont of the flame, ind  same as if the gns was turned out. He then caused Mr.
earclully but traly placed together. The thickening which i Sime to place his hands together on his knees, brought his
is formed at the point of junction is removed io the follow- | own hands from each shoulder of Mr. Sime to his bands,
ing manner: The end of the tube which has been joined is | placed one of bis hands on Sime's two, and said: ** Yon feel
cither melted together or closed with a cork; then the thick | now that both of my hands are touching yours,” * Certain:
ening is heated in the flame, whileat the snme time it s very | 1y," gaid Mr, Sime, * I feel both of your hands,” Bishop
evenly rotated; after softening iv i slightly blown out; | had one hand perfectly free, and slipping it through an iron
then again heated, and sosomewhat eompressed; then blown | ring placed the free hand back. The ring was thus held on
out ngain.  This operation is repeated nntil the thickening | their joint arms, Mr. S8ime haviog no idea that Mr, Bishop's
has completely disappeared. It is particularly essential that | right band had left his for an instant. He said the illusion
during this operation of removing and blowing out, the | was perfect, 8o much can be done with a remarkably
nxes of the two tubes form a straight line.  This requires | shrewd Scotchmun in the dark while every one else is smil:
some skill and dexterity of manipulation.  If one wants to'ing at the simple process. Mr. Bishop then got Henny
join a narrow tube (o one which is wider, the Jatter is first | Labouchere to write five names and roll them up in pellots,
cloged at one end, nnd this end softened by careful rotat ng [ d la Foster. After they had been written and pluced by Mr,
in the flame; then blowing into the open end, a bulb is formed | Labouchere in an envelope, Mr. Bishiop came upon the plat
at the heated end; thiz is broken by strong blowing. By ! form and sat opposite him at a table. Mr. Labouchere was

[Juey 16, 1881,

—

Bishop wrote ont successively on a sheet of puper cvery
name that had been folded up. Mr. Labouchere hind w nl'lu';l
levery movement very keenly, but was entir ly deceived
Mr. Bishop then showed that it was done by holding be
tween his fingers a dummy pellet which he substituted for
each of the five in turn, so that five should always appesr
on the table, while really one of the resl pellets was in his

hand to be read.
-, —

Influence of Minute Tracos of Impurities on the
Properties of Metals.

That alloys have often properties quite different from
those of the component metals is a well known fact. But
the remarknble effect of some impurities—they cannot he
called alloys—on metals is not so familiar to most people,
In a recent Jecture by W. C. Roberts, before the Royal
School of Mines, in London, the following interesting illus-
trations were given:

The presence of only one three-hundredth of one per cent
of antimony in a mass of molten lead, the surface of which
is exposed to the air, will cause it to be rapidly oxidized,
while a similar mass of lead of equal surface, but free from
the minute quantity of antimony, will be but slowly ncted
upon; and it bas been shown that seven one-thoussndths of
ome per cent of copper is detrimental to the lead employed
in the manufacture of white lead.

The presence of one-twentieth of one per cent of lead or
certain other metals in standard gold will render & bar an
inch thick so Urittle that it may readily be broken by a
slight rap with 8 hammer. Less than ouebalf of one per
cent of iron in metallic copper will reduce the electrical con-
ductivity by about sixty per cent, while n far ¢maller quan-
tity will render it quite unfit for munufacture into telegraph
cables, or for other electrical purposes,

Dr. Fleitmann has recently shown that nickel, which
breaks under the rolls, may be made perfectly malleable by
the addition of a little over one-tenth of one per cent of
magoesium.  An ingot of a certain variety of steel contain-
ing no manganese will break into picces at the first blow of
the hammer, whereas a similar ingot containing eight one-
hundredths of one per cent of that metal will forge readily.

Certain plates of Swedish puddled iron exhibited in the
Paris Exbibition of 1878 were found to bave a far higher
resistance to fracture by impact than certain other plates
compared with them; and yet anulysis proved that the main
difference between them lay in the fact that the good plates
contained only two one-bundredths of one per cent of phos-
phorus, whereas the inferior plates contained one-tenth of
one per cent more,

| Carbon, it is well known, gives to iron fusibility, and ren- -
'ders it capable of being cast in moulds. The results of very
many experiments appear to show that the presence of
fifteen one-hundredths of one per cent of carbon converts
iron into steel, rendering it capable of being slightly hard-
eved; with more than one and a half per cent of carbon
the metal ceases to be malleable, and it is known as cast
iron.

The influence of carbon on the tensile strength of steel is
very remarkable. Two samples under identically favorable
conditions as to their amount of sulphur and phosphorus,
but containing fifteen one-hundredtbs and cighteen one hun-
dredths of one per cent of earbon, respectively, will differ
by six tons per square inch in breakiog strain, or by an in~
crease in the latter case of twenty-seven per cent.

Nickel can be made malleable by the addition of three-
tenths of one per cent of phosphorus. M. Nyst, of the
Brussels mint, has lately found that the presence of fifteen
one-hundredths of one per cent of silicon in standard gold
l will so affect its molecular gronpings as to render it possible
for a thin strip to bend by its own weight, as zine would, in

the flame of a candle.

Pln Manufacture, :
The pins used in thiy conntry are made by fourteen facto-

ries, chiefly located in New England. Their anvual pros
| duction for several years pust hus been about 7,000,000 pins,
This number hasnot varied much for some years, the demand
remaining about the same.  Two years ago the competition
among the nine principal companies then existing for the
manufacture of toilot pins led w such a cutting of prices
that the business beeame wnprofitable, and the market was
flooded with goods, A year ngo n combination was formed
of three wire companies, and now all of the plos mulorpp‘
them are shipped to New York, and haodled by the head
agency of thatcity, From their common warehouse they
are sent to every part of the country. The importations of
English pinsaro small, and the exportation of pins from the
United States 18 confined to Cuba, South Ameriea, and
parts of Canada. England supplies almost the whole world
outside of the United States, although the American pins
are oot inforfor In quality. The raw materisl—the brass
and iron wire from which all American pins are made—is
from the wire mills of this country, and much of the ma-
chinery is of American invention and patent.—XNorth Amer-

ifcan M X »

n Manvfacturer. _
Berries A8 A Tesr or WooL —A French ento

asserts that the wool of different countries can

guished in murket by the bectles which frequent the bl
He has Identified 47 spocies lu‘gn,mﬂun*wq&g? in South

Afriean wool; 80 in Bouth American wool;
and 6 in Russian wool. IR
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‘heavy shop and engine oils are commonly varia- Type metal and caoutchoue.
eavy petroleum or paraffine oils, lard oil, Anthracite coal and tallow,
or fish, palm, and sometimes cotton seed and resin| ool
Thero are nearly as many of these composite oils in| o 0o Time, and oil
arket as there are dealers in such supplies. The fol-| gopir ot o oo
ast Sulphur and petrolenm.
: - e N S Valcanized caoutchoue, petroleum, and tallow.
g s S S s i R & Paraffine oil and milk of lime.
~ Parafine oil (crude) ... ..o 20 e stos st R
Frd Sanatasurestensnes saamneserss 20 R R B
% Moﬂ Shesasanane ..-.....2‘0) . Tallow, pctrolcum. soda, and hair.

: 9
Solid or semi-solid unguents, such as mill and axle grease,
ete., are prepared from a variety of substances. The fol-
lowing are tbe compositions and methods of compovnding a
few of these:

Frazer's axle grense is composed of partinlly saponified
rodin oil—thut is. a rosin soap and rosin ofl.  In its prepara-
tion, one half gallon of No, 1, and two and one-half gallons
of No. 4 rosin oil, are saponitied with a solution of one-balf
pound of sal soda dissolved in three pints of water, and ten
pounds of sifted lime, After standing for six hours or
more, this is drawn off from the sediment nod thoroughly
mixed with one gallon of No. 1, three and one-half gullons
of No. 2, and four nud two-third gallons of No. 8 rosin oil.
This rosin oil {8 obtained by the destructive distillation of
common rosin, the products ranging from an extremely
light to a heavy fluorescent oll or colophonie tar,

Pitt's car, mill, and axle grease is prepared as follows:

Black oil or petrolenm residuum ... 40 gallons.

Animal grease, . .....oovveeeeiees, 50 pounds,
Rosin, powdered ............. . 60 pounds.
BRI RR S oo dlomatie s 8 e/ssossiaias aove 244 gullons.
Balt, dissolved in a little water....... B pounds,

All but the lye are mixed together and honted 1o about
260" Fuhr, The lye is then gradunlly stirred in, and in
nhout twenty-four hours the compound s ready for use,

Heodricks' lubricant Is propared from whale or tish oil,
white lead, and petroleum,  The oil and white lead are, in
about equal quantities, stirred and gradually heated to be-
tweon 850° Fahr, and 400" Fahr., then mixed with o suffi-
elent quantity of the petroleum to reduce the mixture o the |
proper gravity,

Munger's preparation conuis.

U e R A R R N T 1 gallon,
A e T T . 4 ounces
Palm oll B S R RS e puacv:. e n gl |
Plambngo. ..... 0r 8000 SOANINY (10090 i
B R e a a2 s asiree suand>sdeeds 1 ounce,

These are mixed and heated to 1807 Fahr, for an hour or
more, cooled, and after twenty-four hours, well stirred

togother,
A somewhbat similer compound is prepared by Johpson
us follows:
Liguid Holid
Potrolenm (80° to 877 gravity), . ooooooo 1 gnll 1 gull,
Crude puraflioe . ....o0 covener o 1 o 2 oz,
Wax (myrtle, Japan, und gumbier) 14or. Toz
Biearbonate of sodan 1 oz 1 oz
Powdered graphite | L8100 on B oz
Ma@iire uses, for hot neck grease:
RLIOW. a6 00 i v anns o ssinasssesaessies A8 pounds
Ly 1) S A @
BOBPRIODEG . v cvvnvrnrs arsscarentigns 12
Plombago, . oo vos T 1y PR IPRIGC L f
Balbpetor. csuvvss sovvevinnrnrnnes Vigdil 8

spirit of turpentine, linseed oil, and sulphur.

stone, sulphide of lead, carbonate uf lead, and cork.

is steamed, macerated, and tho jelly
© sloves for use with the other con.

tion for heavy beatings consiats of :
(gravity 237) . ool 12 ounces,

£ ’ "
R R R
y ? a2 “
ses LR CX AU A X X
o) : 4 “
R L )
Kt h i
5 R R TS
8 $OBN v asav-ees anues

tion is stirred an

' cﬁm

| pitt hilf un hour.

%

d heated o 140" Fulr. for

etroleum residunm, alkal
Graphite, oil, caoutchouc.
‘Asbestos and grease.
Lignumyitw and spermacetl,

TIvory dust and spermuceti.

Tin and petroleum.

Zine and caoutchouc,

Plastic bronze and caoutehoue.

Tallow, palm oil, salts of tartar, and boiling water.

021, lime, graphite, castor oil.

Shorts, soapstone, and castor oil.

Petroleum residoum, salt, eaustic pctash, sal ammoniac,

i, .qmonxg'm'ulebgu:. o

Petroleum residuum and flour.

Petroleum residuum, lard, sulphur, and soapstone.

Mixed heavy and light petroleum.

0il, wax, canutchouc, rosin, and potash.

Petroleum residuum, sal soda, sulpbur, and kerosene.
Glycerine, graphite, asbestos, kaolin, manganese, soap-

Saponified resin, wheat flour, petroleum, animal fat, and

Mercury, bismuth, and antimony.
Petroleum, sal soda, lime, tallow, lard, salt, pine tar, tur-
pentine, camphor, and alcobol,
Sulpbur, plumbago, mica, tallow, and oil. .
Palm oil, paraffine, tallow, alkali, and asbestos,
Tallow, oil, paraffine, and lime water.
Flax seed wil, cotton seed oil, tallow, and lime water.
Petroleum, tallow, beeswax, soda, and glauber salt,
Animal oil, croton oil, spermuceti, tullow, soda, potash,
glycerine, and ammonia,
Sheets of puper or woven fabrics impregnated with graph. |
ite, steatite, paraffine, 121low, size, and soluble gums.
_—_—— - ————
Tissue Negatives from Gelatine Plates.
BY WILFAED BAILEY,

The method of removing the flms from collodion plnunll
by menns of a conting of transfer collodion, and subsequently

41
minutes o water when the 6lm is to be removed froln the
glass. I all stages of the process where souking in water is
required, be enreful to continue it long enough, as if any ad-
hesion exista between the film and the gluw, damage to the
former will onsue on attempting to remove it.

I wae lad to employ this method ehiefly for the purpose of
printiog my negatives by the single transfer carbon process,
which I consider the best and most convenlent (for an ama-
teur especially) that exists, bot T find also great advantage in
the small spaco occupied by the tissue negatives, and their
portability. The tisue Is very tough, nnd cannot easily be
torn (unless o cut or tear has begun at the edges, in which

‘onse great oure irequisite).  The second conting of eollodion

acts as a protection to the inclosed gelatine flm, and adds
substance to the thsue, while it prevents the  cockliog-up’
which the sensitiveness of the gelatine to thoisture causes if
it is attempted to use the film as a tissue on ity first rermovasl
[from the glass, without n second application of the collodion
ug directed,  Of conrse the same treatment may be applied
to transparent positives, and might be useful for other pur-
poses.—Phatographic News.

The Treatment of Sea Sickness.

The Tribune has been making inquiries among prominent
physicians touching the cause and cure of sea sickness:

** What advice in regard to sea sickness would you give a
patient going to sea t” was asked of Dr. Atouzo Clark.

*I should tell him to take & wash basin into his state.
room,” responded Dr. Clark, cheerfully,

“Then there is no remedy "

“One remedy, yes—to stay ashore.” Dr. Clark conti-
nued: “Ithiok people will be sea-sick until the millenvium
comes. The disorder is in a way a puzzle to doctors. It is
caused by a disordered action in the brain and nervous sys-
tem, and the stomach feels it as a part supplied with nerves,
There is no perceptible change in the perve tissue, but a
nerve disturbance, and probably all the brain is affected. It
is unaccountable that the practice of goiug to sea curcs the
disorder, although this may be owing to a circulatory aceom-
modation. 1 have never made use of the various remedies
suggesied. Sea-sickness is modified by a low diet, and if
health is much depressed the patient should keep bis bed,
Food should be taken as constantly as possible, and the best
form is soup with toasted crackers. Any alcobolic drirk
will soothe some stomachs. The supposed benefit to be de-
rived from sea-sickness amounts to very little, except, per-
haps, iu the case of large feeders, Of course, land sickness,
caused by riding backward and in railway cars, is practi-
cally the same as sea-sickness.  An instance bas been lately
related of a woman cured by wearing « sheet of paper over
her chest, which illustrates the power of faith.”

Dr. George M. Beard said: A year ago there was no
disease of which so little was kuown and which was so in-
curable a sea-sickness; now there is vo disease of which so
much is knowu and which is so perfectly carnble. It is a
functional disease of the centmlnervous system, mainly of
the brain, but sometimes also of the spinal cond, aud comes
from purely mechanical nod pbysical causes, being the
result of o series of mild concussions. No more benefit can
be derived from it than from an attack of typhoid fever.
Infancy and old age are least affected by it, and it is most
frequent and severe with the nervous and sensitive. In
some cases there Is simply congestion of the brain. The
chicf symptoms are headache, backuche, nauses, vomiting,
pain i the eyes, mental depression, nouralgic pains, sleep-

either remounting them upon the glass in o reversed position
to be utilized in processes requiring *‘reversed ucguln'es,"l
or preserving them as * tissue ™ negatives, in which form

they may be printed from either side, will probably be/
familiar to most readers of the News. [ am not aware, how |
ever, that any method has been made known for the applica-
tion of the process to gelatine plates, which present some

what more difficulty, so u few particulars of the treatment
which T have found successful may not be nnaceeptable,

The collodion is prepared from one of ihe usual formule
for the purpose, as follows: Ether, 5 ounces; alcohol, 0'805,
10 ounces; castor oil, 15 ounce; pyroxyline, '{ ounce.

The gelutine negative (ina dry, aod, of course, unvarnished |
condition) is lowed liberally with the collodion, lovelsd, and
allowed to dry.  The film is then et through to the glass at |
u short distance from the edges, and the plate left to sonk in |
water for some twenty-four hours, after which it will be
found that the Alm may be lifted by o corner, und ensily de-
[tachod from the glass, It may then be reversed, and laid
[upon the glass under water in s similar maonner o that
adopted with carbon tissue, the superfluous water being
afterward gently pressed out, care being taken not to injure
the golatine surface, which is somewhat tender at this stage
The plate should then be allowed to dry (not oo quickly, or
[the film will have a tendenoy to peel off the glass).  1f only
| o roversod pegarive s wanted it i now ready for use; bag if
i thasue negative 1 destred, the plate should again be Howed
a8 before with the collodion, deled, out round, either at the |
Ledges where previously ent, or to any size and shape desired,
[ and then sonked in water until {t cun bo oasily removed from
the glass, which will be the case in 4 few minutes, The flm
muy then be dried in blotting paper, and preserved betweon
| the leaves of a book (one interleaved with tissue paper will
| be found conveniont for the purpose).

! To print, the film may be lald upon o pieee of gls in the
prioting frame. und will be found to lie flat without i
culty In a dry state; but, if desired, it may be mounted ns

lessness, und nervous oxhavstion. Dr. F. D Lente, of
Florida, first suggested the wse of bromide of potassium as
a preventive of sea-sickness in voyuges between the North
and South, and it was used with good results. This had
also been recommended by Dr. Barker, who ecar¢fully
studied the subject. My experience bad led to my develop-
ing this treatment for long voynges and suggesting bromide
of sodium dn large doses instead of tromide of potassiam.
The former is less Irritating to the stomach and contains
more bromine than the Iatter, but when not procuruble
bromide of potassium way be used. The paticnt should
take thirty, sixty, or ninety gruin doses of bromide of
sodium three times o day u fow days before embarkine and
keep it up at sea until the danger seems to be past.  The
result aimed nt s n wild bromization of the central nervous
system, rondocing it less susceptible 1o the disturbances
caused by the movoments of the ship.  Pheve v a great dif.
ferenco in- poople ubout the effect, and the grent point is 1o
know when to stop taking it, avoiding an excoss, snd not o
tuke too little. A fow people have an IHosynemey against
bromide, but there s little or no danger from its use if
paticnts will earofully wateh for the sloepiness and indis
position for exercise which are the symploms of mild bromi-
mtlon, 1 have known of but one fallure from the proper
use of bromites, aud I have here sovoral lotters from per-
sons who hiuve crosed safely by their use, although always
slok bofare.  Of course the drug should be taken intelle
gontly and under competent directions, us there Is & groat
difference in different poople, and overy case ought to be
studied separately o far as possible.

" What s sea slokness 1 was asked of Dr. William A,
Hammongd,

“Well, Tabould eall it o disorder of ervous

In there any remedy ¥ o

1 can't luy down miles far other
what T have found benefielal n my

people, but T can t
.“n m - T

bofore with the nid of water and dried, In the latter euse
it will be gencrally found necessury to soak the plato o fow

ton or Aftesn drops of ehloroform on AN
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o wnl‘llylmpu-lnﬂnmr should be added from
the samo flask, so that there can be no fear that water of

different temperatures is made to effect the result.
We now come to some phenomena of combustion.  As weo |
genernlly seo it, it takes place in the air, which supplics the

pro- joxygen. But we can substitute for the oxygen of the nir

: eu_ 't_n ‘more strikingly exhibited
-, filling it with water, and apply-
v hot the flame over which it is
il not ﬁnm. The water will boil, and

or rendered latent, in the production of

An egg can thus be boiled in a paper saucepan—
in the Easter vein if we were a little earlier in the
¢ .

A sieve may be made to hold water or to float. If the in-
terstices are very fine and the wire bright and dry, the water
will not wet it, because a film of air will adhere to the wires,

The lower surface of the water is divided by the meshes into
a number of little spheroidal projections, in which the capil-

Iary force or internal gravitation and also cohesion come into
play.  These hold the water together <o that some consider-
able power is required to force the water through the meshes.
Thus we can put quite a quantity of water in a fine sieve, or
place one in water and it will float. Ifthe wires are not per

feetly bright we may distribute over their surface some
powder which water will not wet.  The dust of bituminous
coal is excellent. Carrying out this principle, needles, if
bright, may be made to foat without the least trouble, and
will float for a long time.

Water is to be made to boil by cold. A flask hulf full of water
is maintained at ebullition for some minutes. It is removed
from the source of heat, corked, inverted, and placed in one
of the rings of a retort stand. If cold water is poured on the
upturned bottom of the flask the fluid will start into violent
ebullition. The upper portion of the flask is filled with steam
which maintains a certain pressure on the water. By cooling
the upper portion of the flask someof this is condensed, and
the pressure reduced. The temperature at which water
boils varies with the pressure. When it is reduced water
boils at a lower heat. By pouring the cold water over the
flusk we condense the steam so that the water is hot enough
to boil at the reduced pressure. To assert that water boils
by the application of cold is a chemical sophism.

It seems pamdoxical to see n genuine metal melt in boil-
ing water. It is a geoeral rule that alloys melt at a lower
temperature than any «f their components, By making an
alloy of cudmium, bismuth, lead, and tin, in proper propor-
tions, we form a compound that will melt far below the boii-
ing point of water, or about 160" F. Yet the melting point
of tin, the most fusible of the four, is over 430° F. A good
way to exhibit this is to make teaspoons or punch ladles of |
it <o that they will melt in the hot fluid. It would be an |
illustration of the old pmrerb ** There is many a slip "twixt |
the cup and the lip.”

Double decompositions are responsible for many of our

titalar experiments. By mixing solutions of ferricoxide and
potassic ferrocyanide we obtain Prussian blue. The solutions
may be so dilute as to be colorless, So two colorless solu-
tions produce a colored one, the suspended precipitate color-
ing the mixture. So may chrome yellow, or lead chromate,
and mercuric jodide, and hundreds of other reactions be made
to repeat this phenomenon.  The acid radicals in these cases
change places with each other. By proper succession very
preity effects may be produced. Thus five colorless solutions
may be made to produce a colorless, a red, a colorless, a

white, and s black mixture, all that is necessary being to |

pour from the first vessel into the vext, the second into the

third,-and so0 on. Numberless other combinations can be ‘

made,

To make two colored solutions produce a colorless one we
may avail ourselves of the power possessed by nitric acid of
blesching indigo. Two solutions of indigo are made; one
contains a good quantity of sulphuric and bydrochloricacids,
the other contains potassic or sodic nitrate. Ou pouring them
together and warming a colorless solution results, as the sul-
phuric acid sets free autric acid and chlorine, which destroys
the indigo.

Two liquids are 10 produce a solid. This isanother double
decomposition.  Saturated solutions of calcic chloride and
potassic carbonate are poured together, when n very heavy
precipitate of culeic carbonate or chalk 15 thrown down. At

the present time this scems mather a weak affuir, but in s |

dsy 1t was called a chemical miracle.
that I show it 1o you. It is bistone.

Two gases may produce a solid.
smple combination. Ammoniacal gas snd bydrochloriec acid
gus e both abwolutely gascous st ardinary temperature and
prossure.  If brought together they combine, forming n
white solid substance ealled ammonic chloride or sal am
mone. It s the substance used by tinstmths to brighten
the fuces of thar soldering bolts before tinning them,

If we immerse the bullby of two thermometers, one in
quicklime aud the other in ammonte nitrute, and add water
to ench, contrary effcets are produced
strong aflimty for water, and combines with 1t cagerly with
evolution of much heat
other hand, without much affinity for water, 1s very soluble,
#0 1t dissolves guickly, and 1o 1ts passage from the solid to
the hiqud state renders Ltent or absorbs a great quantity of
beat, causing o fall o the tempersture, i vightly maunaged,
of forty degrees. It 15 o very structive experiment.

It 15 for this reason

This s effected by & |

The quicklime has o |

The nitrate of ammonia, on the !

that of a highly oxidized salt such as potassic cblorate. If |
we mix this with sulpbur, which is very combustible, and
rub the two in a mortar we get a series of quite violent de- |
tonations. By the use of phosphorus instead of sulphur we
have a still more violent explosive, which has to be handled
with more care. The products of these reactions are prima-
rily sulphurous and sulphuric and phosphoric oxides. i

If we mix this same chiorate ¢f potash with n proper pro- |
portion of sugar we have a mixture that the touch of a mateh
will ignite and burn with great splendor,  The carbon of the
sugar unites with the oxygen of the salt. But it s quite
unnecessary to use fire to start it. A drop of oil of vitriol
or sulphuric acid will start the reaction, so that the deflagra ]
tion will take place by decomposing the chlorate. Thus we
have a solid sel on fire by contact with a liquid.

We have already used phosphorus in an experiment which
showed its great affinity for oxygen. By boiling it with a
strong solution of potassic hydrate a mixed phosphureted
hydrogen is set free which is spontaneously combustible. In
practice it is made to bubble through water, and each bubble
as it bursts produces a flash and spontancous combustion.
In oxygen the explosive is very violent. This gas has n |
specin! interest, as the gnis fafuus has been explained by ll—!
whether truthfully or not is not certain. It is one of the
most beautiful exbibitions of spontancous combustion in all |
chemistry. It is susceptible of many modifications.

As a finale I propose to exhibit to you fire under water.
We select as two suitable substances phosphorus and |
chlorate of potash. These are pluced in the bottom of a
flask and water poured over them. To start and maintain
the combustion we add sulphuric acid. A highly oxidizing
compound is formed, and the phosphorus begins oxidizing |
or burning with a bright light. To make it more beautiful l
we can add phosphide of caleium, when, in addition to the |
white glow of the phosphorus, we have an c¢legant emerald |
green glow added to our fire under water. It is not a safe
experiment by any means, as there is danger of breaking the
vessel by the violent heat caused by the reaction. S.

——t

FIREWORK FORMULZXE.
COLORED LIGHTS.

These fires serve to illuminate, hence intensity of light
with as little smoke as possible is nimed at.  Tn the prepara-
tion of such mixtures the ingredients, which should be per-
fectly dry, must be reduced separafely, by grinding in mortar
or otherwise to very fine powders, and then thoroughly but
| carcfully mixed together on sheets of paper with the bands
or by means of cardboard or horn spatulas.

The mixtures are best packed in capsules or tubes about
ove inch in diameter and from six to twelve inches long,
made of stiff writing paper. Greater regularity in burning is
secured by moistening the mixtures with u little whisky and
prcking them firmly down in the cases by means of a wooden
eylinder, then drying.  To facilitate ignition a small quan-
tity of a powder composed of mealed powder 16 parts, niter
2, sulpbur and charcoal each 1, loosely twisted in thin paper,
i inserted in the top. The tubes are best tied Lo sticks fus-
tened in the ground.

‘ WHITE LIGHTS,

‘ BRMPOIIE .o o « o oo indvnsmnsn eosusavasic s ssadavsshsnsass 4 ounces.
Sulphar... ... b onasnxeanesnysne srnne;d OUIORS
Bw:kmlpmdcol uumony g (A

YELLOW LIGHTS
L
Chlormie of POIBAN . ..o coercarrenssssssasacananassnnnsan 4 otnces,
Salphide of antIMOBY ...ovieivris savsnen  srssarnsns - I/
Bulphar........ coviiiecans R et roRadiontontans Tihs ued S R
Oxalate OF #0dA. ... ..oovvuiiiviiinrronsisnraniinne e 1 ounce,
1L

LT A o S P e 140 ounces.
ORI, <. . s 2 5 ons hors s osnskivh st RATNOR Ty v RD e UN) o -
Oxalote OF0OBA ...cconnnsionnsss sooin srnrsanns oo R

i Lawpblsek. ... ....covvnnns s 1 ounce,

GREEN LIGHTS,
L
Chlorale Of DEFYIR .. ..o sovs oo qasscnsnnannnarnsanes 2 ounces.
| Nitrate of baryta. . ..coo covvnnn win Voans Fka ol o nevana B
SOIPBUE, o oovusinnsarnois sannosansonuon st ®ossunvases JOUDON
1L
ORI Of PORON ......ccouve  avssns oo vatnnnssevee 20 ounces
IS OF DEYPER oo o o nnosieo R s SAP ST RESSS vk P
BOIPBBE. .o ociiiriiiinninsinnsnpsannnsisns ons P |
’ RED LIGITS
Nitrate of strontis ... X ounces
Chlomate of PR ..o oo vivarrinnes srnnrnrsnsssnnnes o 08
Sulphur, ge enssren ¢ TR
Black sulphide of wumm:y ........................ YU s
Mastie P " 1 ounoe,
| PINK LIGITS,
CWOMIL OF POLABL (uuviravvnsvasnsnnnnn 15 vavarnnns 18 ounoes,
BAJUMROP o ooty vavesnansnbrbbionnnsin P W desiipIt iy
MUK NORAY oo <ot sousennsunseisraspinarass N eRa 4 "
LyCOopOImM ooy wviauneniaisnnsd snnuwsnnranss o ooveeny "3 URNDN
Oxalate of strontia, ., Sty sasy eesnans RIS
BLUE LIGHTS.
Chlomte of potash ... coaiiiie e 3 ounces.
hulphnv 0t PO SRR I S RS TR T OV R Y
Iphiate of ensn ahy e aBaREey Lir%

Ly

For colored nm. where tlu: mmuru wro agaited o shal

Jow pas nnd muintaned by additions of the powders, the

To ! compositions ure somewhat differont,

[JuLy 16, 188;,
T —— — —
———

WHITE rIRE,
|, SRR Su ke 16 ounces
Mealed powder & e
Salphor P e anaNT dosobabbave sha s 8 .

YELLOW FIRE,
) (17" - 1 ounces
Solphur . 4 .
Nitmte of soda ., ...,
Lamphlsek sidaviseradnybuds 1 ounee

RED FIRE.

Niter . Shencesenren aVaNe s TS LNIRI NN o 5 oances,
Sulphar v ievh yver 090/ SUe BV viba Tee PR VIR due | A
Nitrawe of -lmnu- ............................ 2 s
RORRDIRNINC ' c. o ooovsinavivhinnisnessivasvvaantant 1 ounece,

BLUE FIRE
A ST AT R S . . B ounces,
Salphur v sk 89 o e
Sulphate of comur - evel Svunsaee i dIboN e Ve g

GREEN VIRE
Niter HSdeedes | esrqae e 24 ounces
Sualphur s U0l UMV IPIbpaenasen S sl nosness IR
Nitmie of baryta ... + AR -
Lamphblack. ... . PR T L0 oA e m 1 ounee,

BEXGAL FIRE,
DRI 550 5 55 naite coins S— N 4 ounces.
MARIO HOWBEE. . .. ou.oiiovmatecansse dueonsisosiiismnuliniin
AMBRONY . <.« o si o sas ssariseksonissnsssscstorvec i 2 «
T e R SR N 0 i FL IS

COLORED STAHRS FOR ROCKETS.
White, Yellow. Red. Blue. Green. b points,

N, {5 f nviedastus: AP - — = = -
BAIDIRP: "< ve et isvide 8 1 — - 2 7
Moaled powder..... . 4 - - — == 0
Charcoal . ... ... oo == 1 - - — -
Nitrate of soda........ — 6 - - - —_
Chlomate of potash ... — - 5 8 3 -
Nitrute of strontia. . .. — - 2 - - -
Gam dammar. .. ..., — - 4 - — =
Sulphate of copper..., — - - 4 - -
Nitrate of baryta..... — — - - L] -

The materials are separately reduced to fine powders,
mixed with the hands, moistened with whisky containing
|a little gum, moulded into small lumps, and dried. A small
quantity of the following composition placed beneath the
| ball serves to throw it ont of the tube:

I oo iiiionin cnoativelmenriie iabsnev o it 3 ounces.
Salphar . ....... A eese ceeesee. 1 OUNCE.
Mealed powder ciesesee . BOUDCEs.
Charcoal, ....... Weaerel Seowiieyree RIS

The tubes are umlly nnde by wlndlng and pasting over
a half inch mandrel a dozen turns or more of heavy staw
paper.  One end of the wube is plugged with clay orclay and
plaster, and the other primed with a quick mateh as deseribed
under colored lights,

“Flower pots” aund * fountains ' are usually made in a
similar wanper, only the diameter and capacity of the tubes

are greater.  These tubes should be made of metal.
ROCKET COMPOSITION.
I i 0= oot e orer esus crssates dunanson bonr fenomm—s 26 ounces.
P AN A e - 5%
Charconl .ue coeviven onivmanane snssssrassseseene I8 -

'l‘hehudonhemeku is usually charged with a number
of vari-colored stars similar to those used in Roman candles,
Lances are small paper cases, two to four inches in diame-
ter, filled with composition, and are used to mark the outlines
of figures. They are attached endwise to light wooden
frames or sticks of bamboo and connected by streamers or

‘quick match.  The following are some of the compositions

used in these:
White. Yellow. Red. Blue. Green.

. | . - 16 8 -
[T S e i PR | 4 0 ] ot
Menlod powder ... ... ... < B 4 e - -
Nitrate of soda . ... ... .- 1% - —_ -
Lampblack. . e on R f T =; &
Nlmndmﬂ- ey - - » - -
Bulphlworoower .y - - - 4 =
Nitmate of bagyta .. ... ..o =~ — C— - ﬂ .
Sun cases are cases made like rocket tubes and filled with

the following oompoddon-

R N R )

Mwwwmm»mmmﬁ

quickly from one tube to another i |

posed of the following composition m
tinuous paper tubes:

NG oo, vniyivsqnnnes arsemnsainsisnag

Meoalod powder.
Charconl
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~ Mho SUPPLEMEST contains lengthy

oo..uunum St., N. Y.
send! postnl at once to

"u ‘oan hive oataloguo of contents of the Sci-
10 AMEIRICAN SUPFLEMENT sent to theu free.

in &WW Greene, Tweed & Co., 118 Cham-

mw ‘Wronght Run Polles. See adv., p. 3.
- For.
; -uoﬂmlutlolu. on page ),
| Combra. Tunch & Shears: Universal Lathe (tucks, Lam-

| markot Is the new “Otto™ Silent. bullt by Schleicher

small | and silk, €over with s piece of clean fine linen cloth, and

Linen Hose, Rubber Hose,Cotton Belting, Rubber Belt.

Satoty Bollers. See Harrison Boiler Works ady.. p. %.

Mm., see llustented ad vertise.

Tron Warks, Lambertville, N. J.  8oc ad. p. 3.
Nlunll’nda Arteslan Wells Borad, by
Pa Dinmond Drill Co. Box 483, Pottsvillo, Pa. %00 p. 2.
Hand and Power Bolt Culters, Serew Plates, Taps in
great varloty. The 'ratt & Whitney Co., Hartford, Ct.
Rollstone Mac. Co.'s \_Vood Working Macl'y ad. p. 28,
For bost low price Planer and Matener. and lutest
hnproved Sash, Door, and Dlin | Machinery, Send for
oatalogue to Rowley & Ilermance. Willlamsport, Pa.
The only cconomical and practical Gas Engine In the

Sohumm & Co., Phlladelphia, Pa. Sond for elreular.
Ore Breaker, Crusher, and Polvorizer, Smaller pizes
run by horse power. Seo p 0. Totten & Co., Plttaburg.
For Sequelr Wator Motor, soe ady, on page 80,

HINTS 10 CORRESPONDENTS,

No attention will be pald 1o communications unless
accompanied with the full name and address of the
writer,

Nuames and addresses of correspondents will not bo
given 1o inquirers.

We renew our request that corresp , In referring
1o former answers or articles, will be kind enough to
pame the date of the paper and the page, or the number
of the guestion.

Correspondents whose inquiries do not appear after
o reasonable time should repeat them.  If not then pub-
lished, they may conclude that, for good reasons, the
Editor declines them.

mnge of englneering, mechunies, nod physi-
Address Munn & Co,, Publishers, Now York.
Abbe Bolt Farging Machines and Paliner Power Ham-
. o specialty. 5.C. Forsaith & (0., Manohester, N. H.
For Mili Mach'y & Mul Fornishing. see ilus, adv. p.12.
List 26 —Description of 2,500 new and second-hand

mlnu. now ready for distnbution, Send stump for
the same. S, C. Forsalth & Co.. Manchester, N. H.

Combination Roll and Rubber Co., 27 Barclay St.,
N. Y. Wrinzer Rolls and Mounlded Goods Specl

_ 'unching Presses & Shears for Meul-worker:. Power
:Dﬂn Presses $25 upward. Power & Foot Lathes. Low
moa Peerless 'unch & Shear Co. 1158, Liberty St.,N.Y.

Impmved Skinner Portuble Engines.  Erie, Pa.
“Rival? Steam Pumps for Hot or Cold Water; $32
and upward. The John H. MeGowan Co., Cineinnati, 0.
The Eurcka Mower cats a six foot swath easier than
2 side out mower cuts four foet, and Jeaves the cut grass
standing Hght and loose, curing in half the time. Send
for circular. Earcks Mower Company, Towands, Pa.
Saw M Machinery. Stearns Mfz Co. See p. 13,
Pare Oak Leather Bolting C. W, Amy & Son, Ma-
7 s Philadelph Hedtad
Presses & Dies. Ferracute Mach, Co, Beidgeton, N.J.
Wood Wotkuux Machinery of Improved Design and
+ Wor Egan & Co, Cinelnnatl, O.
For Machinista® Tools see Whitcomb's ady,, p. 12,
Experia to Pateot Canses and Mechanical Counsel.
Park Beojaioin & Bro , 8 Astor Hlouse. New York,
Split Polleys at low prices, and of same strength and
sppennanion as Whole Pulleys  Yocom & Son’s Shafting
Works. Drinker 8¢, Uhiladelphis, a.
See Bentel, Margedant & Co.'s ady,, page 29
Malleable aod Gray Lron Castings, all descriptions, by
Erie Malleable Iron Company, lmited. Erie, 1'a
44 H P. Steam Engines  See ady. p. 414
National Steel Tabe Cleaner for boller tubes, Adjust-

Corrosp

Cord

P desiring special information which ix purely
of a personal charaeler, and not of generdl Interest,
should remit from $1 to $5, nccording to the subject,
as we caunol be expected to spend timo and Iahor to
obtain such information withont remuneration,

Auy numbers of the SCIENTIFIC AMERICAN SUFFLU-
MeENT referred to o these columns may be had ar thits
ofMice.  Price10 cents each,

(1) M. T. asks (1) how liguid gold is made

mrism. 43

‘ mahmmmam-nm-u rab It in ontf) Gl i)
becomos uniformly soft and yleling.
hml!wlllwoﬂbl;'::wtlbb.m"'r.:lw";lh INDEX OF INVENTIONS
s plece of olled stik; put on it & plece of smooth board, O Wi

and set 1t amde 1n 8 cool place, with & welght on the

board, for twenty four hours. Then remove e boord | Letters Patent of the United States were

Granted In the Week Ending
June 14, 1881,

AND FEACH BEARING THAT DATE.
[ Those mukul (r) are nl-ued pnumu.]

press with a hot smoothing fron (not too hot) untli all
slgns of wrinkles have disappeared. The heat rendors
the slbamen [nsoluble and not lable to change,

(8) R H. 8. asks how to bronze iron cast-
lnp(bydlwlnm. A. Clean the castings by plekling
them In salphuric acid dilnted with about 10 parts of
water, and sccaring with sand; then dip them momenta-

A prlnlod copy of the specification lnd dmwing of any
patent In (ho annexed list. also of any patent iwued

rily Into 4 solution of 3 oz. of sulphate of copper and 5 | sines 184, will be furnlshed from this ofiee for one dol-
ox. suiphioric acid in o gallon of water. Rinsoin cold | ar. Tn ordering pleass state the number and date of the
wator immediately after dipping, and dry in sawd destred and remit to Mann & Co ., ¥ Park Row,
Sow copper plating and brass plating, pp. 33and 3, ¥ol. | o vy iy We also farnish coples of patents
Sk = wrantad prior Lo 186; but at increased cost. ux the sveci-
() C. E. asks if there is any other way to ficatiana ot befrg prioted. mast bo copled by hand.
melt glae than by first soaking it in water ¥ A, Gloe
can be dissolved in acetic and in dilate nitric acldy, but Anchor, 1. J. Moule . s
these olutions are tiot spplicable for ondinary zlalng. ‘t:;’;:":‘*""'" -Moule. .
/ p, Fort & Soote. ...
Glue can be dissolved direetly In hot water, bot ftre- | o0 Do, 68r A G Paal.3¥,.00sies
qnires some time to obtain a solation free from lumps, %0 | A yie boxes, sand gaard for car H. Roth..... ..
that it Ix preferable to soften the glne firstin cold water. | (xlo, cor, T. R THODY . coovvvireniorionns
2, In thero & way to bleach glue, *hat is, to muke dark  Band cotter, wire, T. Herberg .
glio of & lighter shade ? A, Gloe may be bleached to n | Barrel J. J. Llek...ooooiiiniain
conslderable extent by means of sulphite of soda or sul. | Burrel roller, F. W. Oestermoyer...
phurous acld and alum. 1€ the color is due to carbona- Bad, sofs, FIacremans.......ooveeeane
Scous mattor, as is sometimes the case, it cannot be | Bedstead, wardmbe, G. A. Nelson
blesched. m:ﬂ'vo. W.K. la:;m.l.'. a.n.
(10, J. M. D. writes: [ have some old zine | peie, metallic drive, W. . Ewart...
from Smee cells, which [ would like to melt and east | Bieyele, E. A Lewis ..o vovvenns
nto zines for gravity celis. Can you tell me of some | Billiard ohalk holder, L. B. Holmes. ... ...
simplo method of melting =o as to save the mercury with Billiard players, cue guide for, W. M, Bryant.
which they are covered * A, The only practical way s | Bleaching apparatus, cloth, J. Fish... ........
to distill off the mercury by heating the zine scrup inn
retort, An fron retort is usually employed, bat the fol-

Gersesssenisshtidnntn.

FeaNsaassinsanan

Seanne

Boller, J. C. MeNell. ... ......
Bonbon wrapper, L. J. Vap Skelline (...

B5akERRREERRRERERRREEE

lowing simple sbstitite can be made to answers Select | gookease, J. W. PaRly. -.co.iovcoon.-

o large clay flower pot and tray (of the same matorind) | gook clamp. J. Pénrose..........
froe from ormcks or holes. Rub uniformly over the | Boot and shoe edge trimming tool. J. D. West-
foside bicarbonate of *oda (baking sods) made Into a RO (F) covece wocanan R e e

956
oot and shoe heel plute. T. Armstrong.. - ME
Boot and shoe heel stiffener, B, Andnn.......-. T
Boot snd shoe sole and heel protector, J. Field-

) B S L P L2 s i e e
Boot nnd shoe sole buﬂhr F. Winslow (r).
Boot, rubber, C. H.
Boring gnuge for bits, S, . Garrett
Bottle envelope. B. D, Marks. ...
Box partition, G. L. Jaeger irh. ... ..
Bracelet and nar! ring, M. Lochner ......
Brick hine, C. V. H. uyealin)......... .
Bﬂdle bit. P. Hnyden..... ............ assssesesasesaaa
hine, G. L. J

thick paste with a little molasses, then put it into the
oven and let it got thoronghly hot, Fill the pot with the
#ine, broken into small picces, invert the teay over it,
a8 0 cover, and then turn the pot bottom npward and 1l
In between the rim of the pot and tray with a stiff lnting
of clay molstened with o strong solution of sal seda. A
short bent fron tube Is then Iuted into the hole in the
bortom (top) of the pot, and swhen the lating has dried
the pot Is gradoally heatod by immersing it in hot char-
coul or otherwise, the open end of the delivery pipe dip-
ping Just below the surface of a dish of water, at the
bottorn of which tho distilled mercury collects. The

9350

mercary all distills over below a red hest: any portion of ::5::2’ ?. e MeGmg:")\ = e e ’;' :

it that lodges In the delivery pipe can be washed down | pooia. trace. S. D, ahth.am ___________ T e

after the pipe has cooled, Burial casket, 0. . Fu s
(11) H. 8. nsks for a recipe for a deep navy | Butehers’ tracks, switch for, C. Cole...

blue dye. A, See wool dyelng, in SurPLEMENTS, Nos. | Button, E.W. McGlaulin (f..........

55, 74, 40, 70, & fictnchable; J: D.Cum

(12) W. E. asks for the best method of
.extracting tan from hemlock so as to get the for
exportation. A. The crashed bark is pol into upright
copper eylinders called ex with re ble brase
bottoms, and submitted to the action of bolling water

Calender, A.J. Deblon. ...
Calendering printed sheet
bers, Jr.... ...
Car coupling, C. E. Macarthy ..
Car, sleoping, E. T, Starr..... 4

soch os I now sold in the pleture frame stores. It is
put up in small bottles at u high price.  Iris evidently
gold powder in naphitha with some lght varnish, enonzh
to hold It. Wouald llke to make it for langze use. A |
Send a sample of the *liquid gold " referred to. 2.
Salphoric acid has been re ded for tleachi
bristles, Would like to know the process—with mr
u=ual process of sulphur fumes or without it A, Sul
phuric acid is boiled wogether with half its weight of
sulphur in large stoneware retorts, and the sulphuroas
anhydride given off is passéd into cold water which ab-
sorbs it. When nearly satomted with the gas (his
liquid sulphurous acid i= used for bleaching.

(2) J. W. C. asks: What process will I
have to use in order to keep the curl In false halr from
being affected bty perspiration or weather? A. Fiax-
seed water is commonly used.

(3) W. T. asks: What is the best olution
for making cotton duck for awnings mildew.proof ¥ A,
Saturate the cloth in a hot solution of soap s quarter of
a pound to the gallon of water); wring out ard digest it
for twelve hours or mor: in & solation of half a poand |
alum to the gallon of vater.

4) P. & E. ask how to convert rancid |
butter into a awcet pure article fit for table ose. A,
100 1o, of the butter is mixed with about 30 zallons of
hot water contlning ' 1b, of bicarbonate of sods and
15 1b. of fine granmar animal charcoal, free from dust,
andd the mizture Is churned together for half an hour or

sbledorable. Chalmers-Spence Co, 10 Cortlandt 8¢ N.Y,
Turbine Wheels; Mill Mach'y. 0.0 Bollluger, York,Pa
Cormgated Wrought Iron for Tires oo Traction En.

gines, ete. Sole wmfrs., H Lioyd, Son & Co,, Plittab's, s,
Best Oak Tanned lesther Belting Wm F. For

paugh,dr. & Rroa., 58| Jefferson “t., Philadelphia, Va
Gardiner's Pal. Belt Clamp, See illos. adv,, p, 413
Nickel Plating. —Sole manafscturers cast nickel an

odes. pure nickel salts, lmporters Vienna e, ¢
ete. Hanson & Van Winkle,

Liberty 5t New York

Tools for working Sheet Metals, ele

Presses, Dies,

Fruit and other Can Tools. E W. Bliss, Brooklyn, N. Y. |

For best Duplex Injoctor, soe Jenks' ady., p. 413

O, B. Rogers & Co,, Norwleh, Conn., Wood Working
Machinery of every king , bogo 41

Clark Rubhber Wheels ady

Millstone Dressing Diamowds, Simple, effective,
dambin, 3. Diokinson, 6 Nassn stroet, Now York

stem Hammers, Improved Hydraulle Jucks. and Tobe
Expmudors, B Dudgoon, # Columbln 8t,, New York

The Twin Rotary Pump, Koo ady,, p. 418

00,000 Sawyers wantod,  Your full uddress for Emoer
pon's Mand Book of Saws (froet, Over 100 (Hustrations
and pagos of yaluablo Informution. How Lo strnightan
paws, oto.  Bierson, Smith & Co, Boavor Falls, I'n

Rlovators, Frolgbt aod Passongoer, Bhafoing, Polloys
wod Hungers an, Mochester, N. Y

Foo ndy
Boo page 98

and

LW, Graves &

Nownrk, N J., und #2 and ™ |

The butter s then separated; after standing, warmed
and strained through a lipen cloth, then resalted, col-
ored, und worked ap with about half {ts weight of fresh

| hutter

0

(5) W. J. usks: What is the best and cheap
eat way to make ligold lsundry bloiug? 1A Dis
solve Indigo sulphate paste In cold water and flter, 2
Dissolve goodd cotton blue anfline blue 61 in cold
| waler, & Dissolve ine Prussian or Boerlin blue with
| one-elghtl part of oxalle acld In water; or use forro- |
'-\.mm. of potasslaom  (oue-twellth part) In place of
| oxalle acid

) B, W. G, asks: What is the best gam
composition for emury wheels ¢ Are therw any works
that treat oo the manufacture of omery wheels ¥ AL

Vuleanized caontehouve Is one of the best hinding mates

rials shellac vitrifidd borax, and

wator-griass

+

gine oxide, Hibarge and glycerioe

taves of gutta perobng bltamoen, aod oll. wio., have also
boon employed with some sucoess.  Weo know of no
hook giving mueh Information on tho subjeet,  Consilt
S Kolght's Amerdean Mechanteal Dictionary . *

(7) C, B, W, B, writes: Wrinkles have
formod over the whole surface of my diploma (parch.
How ean L romove withont Injury to thut which |
In written noil printed thoreony A. Pluge the paper
fuco downward upon u elean pleoe of blottng paper,
Bent up to u elear froth, with u fow deops of elova oll,
the wWhites of seyveral frosh ogge, anid with the Angers

maent)

amd vuloaniaed mix- |

and steam. The liquid 15 then drawn off and passed | Car wheel, Atwood & Swett, ..
into the next eylinder 1n the series. and 50 01 (o the Jast; | CarIs. maps, ete., mouating show, W.J.Quurry vl 838
there are usually three or more working ** In battery. ™ { f\‘m:;;:’c:u::ﬂ mcm‘" e
| The partly extnsted bark isthen treated once or twlee | (o000 .b“u_'.‘ MR

| again with fresh hot water, and is finally dropped ont [

TRORDB s suvsavvety; seaibetsvus $ L asan e w3
by opening the bottom of the extractor snd fresh bark | | Cartridge nu.n, wachine (o, nm,pu,‘ wbum o
putin irs place. The liquid is concentrated by boiling | & Bits ... .......c. ... s as et I
it down in & copper vacuum pan or in s series of vacuum | Custer, A AL Duor ... . WS
pans. | Cattle ringor, H. E. larnes. . AL
| Churn, J. D, Albert of al.... ... =1 | -

(13) W. D. H. asks: With what prepara | it A Np
tou can drawing peper be covered, without discalom- | ¢1ay, ote,, apparatus for deying. J.:‘. Betlin ... 2090
tion, so that I can paint on some portions of the sheet | Croex ,,.m,,.um rogulaior, Davies & Nutting..... 2.9

with oil colors without having the oil spread or sink ¢ o Tothes moel, L N Bmal).. ... v s LT
A. Dissolve u quarter of an ounce of flue, clear gelatine | | Conl hod and seive, combined, A. Watson..... . 26408
in 6 oz, hot water, steain, and apply to the paper, and | Cook, stop, J, Plansgin . .ooooon oo ooy .., 20510
tet it get dry before painting. | Coffee pot cover, J. MoAnespey . . 30N
MiNERALS, ETC.—Specimens have been re- ,:::.’:‘,’.‘: .m:;,lf bessneniied ot oot "sn.u
ceived from the following correspondents, and | Gestetner,, .o oo svesisiisovanawi DEAIND
| examined, with the results stated: QORI BB i S SeaN
l b Cotton elevator, W, ¥, Newton.. « S0
e quartzose rock contains much sulphide | Cotan g, V. K. Kugar. LN
and carbonate of copper and fs quite rich in sllver.  An | Cotton ploker's shade, W. N. Arnokt..... . T
; | nasay wonld be requisite to determine 1ts value. M. W. \ Cruoe, hydranlie or steatn, C. M. Ryder, . B ]
C.—It is coal.—W. C. R.—Quartz crystals —no value, Crate or box, W. S, Dyer. . .ooooovininnnes . ]
‘ W. AL M —It is an ore of copper—a mixture of copper | Curtaln fixture, G, A. Crisson. . Wi
h suiphide and carbonate, with some fron and probably a | Curtain fxture, D, Shoplle-....... - 3
little silver. A fire assay would be requisite to deters ::'""‘;’“ .:"' Ila'mpo fastenlag. W P Healoy.. 3270
| wine the presonce or absente of the Iatter. -8 L [t 1s | lh:::l ::::I:: u‘:(u't:n:(l::mll:‘ll! A;.; SR ::
x;::h-::l- -ulphfdc of lvu'x» the principal ore of jead, — | Destiptiurtsing apparatus, Boomer & Randall . " s
5.—~A siliclous clay containing s lange quantity ot | Door choek, L N. ATMOnt oo «.ooveereresrones wom
{ bron oxide (which fmparts the color) and probably a | Dmught eqoaliser, L 1% Cadman (r).. ; P
little wmercury—worth an assay. Sach ferroginous | Deswer pall Lo W Grbswold . i e AT
clays, when properly ground, bolted, and (dightly) rul-| Dyelog fabrles with unmnc ol h-. Amnml 3
cloed, make good cheap palnts,—S. H, H.~An analysis | Berton
would be necessary to determine the yalue of your ore, | PYving, maohine for wvvnmu 'l'l‘ f\‘l‘. .
I3 sppears to be of good quality and worth working, — Rawloy .. N S e, < 2 I8T
R C.—Culefly clay and carbonate of Hme, with a Uitle mr‘""":“"' """"‘“" r""lm’ MW ur no.‘d.
lead carbonate und quartz—sand,—J, 8 D.—=Ao angen- "-l.":,‘“.“::l:",..d:“ .‘,’l‘_‘:“& e, siaedae SERON
tferous galena containing a Hitde antimony <. R~ | Rlaetrio mnduuun.umdu:t“l’.\;l.-“l' \ lln- 3;
The nhosphorescent powder does not compare favombly | Kleotrio Mahthog, T AL BRI ..o carivinnns , U259
| with that of the French ‘wanufactorene. It containg a | Bleetrio mator, T. A. Bdison. . . e e
| slight excess of sulpbur and molsture. Try drylng it | ¥loetrical | . [ ot,(,g (\m.
thoroughly and mixing It, while hot, with & stiall quan- | A Siaat et rhaey e e 2SS
tty of anhydrous lime soap.  See late numbers of the | Mevatar L D, O, Kurus ‘oo - o 3200
Sowexririe AMERIOAN for formoke and noies on this :::::::::-.;‘o:;l ““"' &":"‘“" AANS -+ a0
subjeet —J, G, B~ An alloy conslating ohiefly of antd. | v Wiy
mony with & small percentage of Irm\‘ Not native, — | :::':::::‘:“?“:“&'Am:; Rhewtun i) . 050
B G N 1 Anglliacoons Uime toek velned with Quartes | gyiiniyi t‘.omm.um; 0O Db o - g
[ 9. Fereaginons qnarts rooks 4. Conglomerate; & Bt | waem wito, 11, 1. t‘.;;nu........ 3 .' m
[0 0, T 0 10, ok 12, quarts pebbloas § and T e quarts | Fricot attaehmont, beer. L, 8. Nlouluti.:.‘. .. 760
L pobbles. —A. F, oA fine siliclous clay <10 might b | Fonee (5 A LookWood - oovr vr vainns oornn 1 m
uxeful 1o poreelain mannfuctureot —J, AL Pe olay | Fortiileers, to,, l'ﬂ'"lﬂm of wnimal and v e
[ Is very Impure, containg a large por cent af sillon, and Is :'l': :\lhuhnuu fue the “““‘“lh“llm of. AL
| mot valuable for porcelaln making 35, KB, M ~The Wb aassenerans hassratasiaiys i
Cbatting s wlizod with an aqueons salution (hot) of Beleisly Filtar, W, Danlols mﬂ

Flennlorm nluunl.uw)ununu 0 I dor
Fivo avenpm A, Suurics . ..v“?::'“.:f:' 1
FAeo hon o and byt bmmm.mbluﬁ, 0
Virw oxtinguishor, A M. Hareitt, ..
l'tn Kindiog, 6. W, Banky ..
Fish Look snell, AL, D, Bongh, .

| gam and goap sppropriately colored with o letle Jog:
| wood and ohirome

COMMUNICATION {RECEIVED,
Oun the quantity of solur heat, By O, B,

AALLEEETS "“,..'. :




o t.;..wu............{,.

mn. ”mumu o lis

| ting, K, -u.n-(-.u

9. "Ab"h..ul VARRRRR e

enlooper., .
Glass, manufacture of, F. Siemens
Gloe pot, (. Tainter........
Gavernor, stoam, W. R Michoner. .
Graln Binder, J, ANgsHUREoT. oo
Gratn binder, nutomutio, \, A. Koller..
Graln deiil and broadoast. ooodu.’llamsolomnwh

Gealn ardll distributer, J, Noxon v
Grate bar, W, U, Falrbalm .
Grate, fire. C. Nikiforoff. ...
Grinding grain, ote.. rollor mm l“r. l. w
Grinding mill, W. N, Uosgrove. ... ...
Grindstone. W, H. lrock
Guano distributor, J. Rankin,,
Gun sight, S. G. Hayes ...

Smutxm gmrmun.

[]Ulv 16, 188,

Printing pross, plate, \W. 5. Appleton. ..
Propollor, serow. D, Rugglen oo oo o0 MM
1'ropoller shafts, thrust boaring for, D. Gordon. ., 240 @4
Fulloy Hiook J, W. NOreross. ...

Pamp, ale, WO Winekford, .o, 20T | monin, phosphiorie acld, and pnl‘lll. D. 1L Bald-
1o oylinder wooden, J. La Tourette, L[ win, <88
Pamp, steam Jot, W, A, Reld,. . . 0,00 | ¥lour. 0. Am,o" b M B LH
Famping engine, direct-ncting, ¥ O, WHGELL ..ot LW | Flowr, 1T, n.«c\«- L P R ST (e
Fumplog ongine, stoam, C. P, Doane ... SEAT | Horseshon nasis, Ausable | forse Nall Company...... 8840
Rall aeftl, ¥ Burgess . ; U051 | Laubrieating compound. Cook & Palver........ 8380
Rallway oross tie, . 'l'lulclmn el RO | Medtoing Tor bog cholera, J. 11, Kendrio¥ LR
Rallway gato and sigoal apparatus, . ¥, Stenck.. 30,001 | Olls, (luminating, BEmpire lefining Company .. 8554
Ratlway switoh stand, W, L. Ktog. ... 0T | Papor, mibutmen, G, Gonnort..... : vee oo BO0B
Tallway tealn brako, automatio, J. I Carponter. . $9.002 | Porfamory ind (ollot propaeations, . Inl‘l""l . 8850

1tood platos, manufacture of, M, By, ... . BILAT
Nefigotor for susponded lamps, J. 0, Bmokey. ... L4200
Rofrigerator. J, Patton.... | ... i

Roveraiblo seat, J, A, 8. Simonson.
e huller, J. Voylo....

<N

Hame, harness, C Haufl o,
Hammocek frame. J. R Dickinson, ..,
Hand fork, W, Hemme
Harness. W. M. Gllllam.
Huarvesting machine, J. Harris
Harvesting machine, J. C. MeLachian ...,

WE
Hatchway, C. R, Otis 22008 |
Header, J. W. Blovin,.,, 22

Hoo, FL A Tryon .oovvenes

Hollow ware cleaner, G, llmwllcr
Hortzontal engines, base plate for, C. 1 I’or(ur ’
Horse detdbhing device, J, B Anger
Horseshoe, H. G, Yates... ...
Hub, velifcle wheo!, Gandy & Dlack

3o
.M&

o N8051 |

cenEraanes "

Cos B2901%

Hydraulic, relay, Alkman & Osdborn. Sisaknsts 2,56
Indexing machine, 8. D, Carris. .. ooviiinnnnnee i 1A |
Insalating material, machinory for eovorln‘ wire

with, H. A. Clark svenssnes T
Insulating material, maochine mr covering wire

with, . AL Clark..coe . covnsenennns was . dashagae A,
Insulators. glnss pross for the manufacture of,

B, HEMINGTRY svv aesssssransvsdos vavseis [LRWB
Knit fadbric and method of making the uuno. .l.

BRI DDE. cecuhoe s vwrantné ynp s s naves R ashtsn S5 e s o

Knob luachmml door. A. Good.
Lacing hooks, machine for making, W. Halkyard,

Lamp bracket. carriage. B Soper '('-h
Lamp, electric, A. Burvau LT
Lamp, electric, €, A, 1l ussey TR R
Lamp, incandescent eleotrie, T, A. Edison. 'w %-1 202807
Lamp, incandescent electrio, E. Reynlor.. eens 2084

Lamp. multiple wick. O, Kuipe. o U3
Lamps, manufscturiog carbons for eloctric, 1'. A.

BRMIOR o7 oo nenssnesopbosshn sp dduhins oy Fusny .o 242,500
Lantern, F. ~.(‘llnmn R R oo BIOSTS
Lantern for rallway oars, ote., .l Pintsch., -t SR
Lantern, magic. E. B. Foote. Jr...oovvv..s b M 7

Lantern, magic. A, A, Hart .., o MI¥:
Lathe, conch, F. W, Tlesing . L0
Lathe for turniog smull wooden mlv o8, ﬂbor-
man & helps......o 29500 xhha gome b AN P IN P CLE oon 282,003
Leather black. dyelng, N, G. ~t-renncn. >
Leather wasber, D. & Hall,
Lifxing Jack. P. W, Bates. .. .cooovivniinnan
Lightning rod ornament, A. J. Welin....
RO S IIR PRI s «scd s >»s we b aowins-por noaitobs
Lock escutcheon, Barnes & \Voolaston.,
Lock escutchogp, Woolaston & Priddy.
Locomotive engine. E Shay. . .. ..
Lubricating compound. R Ervine
Magneto-clectric genersior, C. A. Hussey......... 2425301
Magneto generator. T. W, Lane.
Magneto or dynamo-slectric machine T.A. wson 4256
Matoh safe. A. Iske

d, G. W. Rodb v T - e
Nmmem device for finishing. J. A. )uc-
Kanon .
MiddNogs pnﬂacn. clolb u‘htcnu nu. l mck
Milk cooler, D. B. Wooster.. z . SRsG |
Mining cages, safety -zuchmem ror (‘ D Bn.-m L0

. 2250
. 2818

Mittes. ete., knit, C. E. Wakeman . . 307
Mouiding. I.. Lavrense.... ..... ... . M50
Moulds, facing compound for, B. Eanc 8953
Motive power, O. W GIbe0D. ..o ereenenecnnrennnnes W02 9%
Mower and harvester knives, machine for grind-

Ing. ROunAy & LeBDOX. .. oeeneeasnneneinnnsns U2
Musical Instrument. mechanical, O. 11. Arno... ... 242557

Musion! Instrument, mwhnn. J. )lo'l'unmany .lr. W2
Na)l plate feeder, D, K. Miller. 24258
Net, borse, J. t1and
Nitro-dexirine, makiog, G. S, Dean.
Nogale, C. Frankeafield .. ..
Notioek J. ¥loseer ... ........ ..

Nout lock. J. Watte. ........

Oatmeal machine, W. Everhard .. .. . wees BTG
Olean, 5. 8. Newton........ ... coveveess 292
Ol cloth, 00T, M. AL 100K ...uovreeinnrcnness oo as 22,047
Puckiog for plston rods, ete., E. G. Shortt, ... vene 2904

Packing. piston rod, 8. Armstrong ........
Paddlewheel, teathering, J. F. Breux

Paddlewhes]. feathering, C. F. \Yliiner...
Paint and potty burner. G. Bradish. .........o. vvus
Paper und the prooess of manufacturing the

same, potl-tarnish, G. & Page.

Paper cutting machine, . Farnival.
Paper for packibg, et e, m nufacture of, G

b B
242,916
.“ Page 241560
Paper bangings and other materials, grounding

machine for, T B, Bmith T RS ‘
Paper machine suction box. C. W. Cronk 242815
Parer, corer, and alicer, upple, G. Goer 190
Pen, writing, A. M, Kirkwood 20 50
Phaeton body, 1. W, Titus, 200 008

Ploture wouldiog hook, M. 15, Franklin W3

Pill eutter bandle, G, ¥, Chappell. . 2

Pipo Joints, machine for prepariog and m.ld« wing,
M. V. Hartx .

~ 205,053
Plpo sections, prepariog and s Mluu "y

ll iz 248 0068

Pipe sockets, ote,, maoching for bending J. Nuitall 202,5%
Pipe wrench, J. Flanagin an mops LA LL
Plane, Sexiblefaced, L. Balley L0
Planter, corn, G. D. Haworth . ...... I
"lanter. soed. J. Holekamp M2
Mow, Holbwook & Moultoa (r 9%
Plow. B Seegmilier Al
low, side Bill, W A. Cow'iny UL
Pocketbook tuck, L. Dealnar

Pocketknlfe, A, Risohs L9

Pomsce, tabhine for extracting Julos from, N, 8

Keoville 12.991
Potato sssorter, C, O, Marris 11 504
Prigter’s palley. J. A. Burke 801348
Printing machioe, B, Haber O 067
Printing mschine. F. K. V'orter i en
Pristiog machine, yarn +McAlister 2250
Printing press, cyliader, E. J. Frost.. 9

| Stove attachment, J. J. Iuwlor..

| Suspender end, G. H. Phelpbs....

| Tanping apparatus, C. Mitchel, Jr., et al...

| Thrashing machine, J. N, Smclur..lr

| Truss, N, Herriek. .

Roasting furnace, H. C. Gmumr.. ....... w0 |
Rooling tool, W, G, Byndman, . ..........
Ruechies or collarets, machine for making neou

WL Hose, .. . ORI Y
Hash fastonor, ¥, l‘ noub Vel iE 0,08
Saw, O, I, Marvin ....... e

Saw awago, N. Johnson

« TR | Boap, (. Davin & lu

. 2,08 | Tobuooo. fine out ohowing, J. Anderson & Co.....

Saw, drag, 8. Clemons . sees o 42 S0
| Saw. drag, F.Strobl ... ..oee L A8
| Baw mill applinoce. K. E. (.oulnl 242 01 |

Sgraper, oarth, W, Haslup. . P s L
Reythe snath, J. ConMn . oiiiiiiiiiiii oo .U e |
Sower trap and scroen for oateh lmaln-. Jo A .

Sulllvan., ..o ShRs T fewkeedbs AN < 2R

Sowing machine attachments, -upport l’or. (‘ II
CAFCOR sas vevvassnncsniiansors
| Sewing machine eulung or mmmlnl nllnrhmnnl.
R. W. Rolss . SRS O ANY (BN e RS ta b Ip e Eey w M
. e

28007
=“hoeet metal articles, machine for bﬂullnl. R.C.

Shoe, B. Bradshaw ......... . U2

*hog, buttan, G. Schimidt ... +o 22,000
Skate, P Bveritt......c..... » 22,60
Skato, roller, J. G. NOrman, .....oeereses sevnnenerans S4U,000

R RE L
« WM
« A2

Snuteh blook, T, R, Fermall. . ov.vvivinineins
Soldering tmplement, A.N. Bliss..........
Soldering machine or apparatus, 11, Miller..

Spout, bung, D, C. Van SIyek...ccovveiiiians . 0N
Spout, sap. G. J, Record . ...ooovvireinniannnns ceees M288
Squibs waterproof, composition to be nled ln
making, C. Crabtree. ...cocviiiviiae on vovenee o LN
Staples, mnchine for rormlnx. inserting, and
clinebing, J. R, ANgire . couvsseess . vevs RAQEDT
Starch separator, E. Wilhelm.. Riee o MR
Steam boller, W. R, MICheDer. ovvieis crinsnnnrnsns AL

Steam engine, back-ncting. J. Fish..... . 242,008
Steam engine reversing gear, Abbott & Walters., 242551

Ceies DA | Emolliont and remedinl proparation of petroleum

for oxtoronl and lnternal application, Choso- e
brough Mapufacturing Company, O lonnolldated, ¥

L 00 | Fortiligors, ombracing thoe products known As am-

Potroloum for nminating purposes, refined, l'm-
plee Retintng Company. H005 to AT

LML | Hewing mackines, Wilcox & Gibbs Sewing Machine

Company . L0, 8 AST

200010 | Bhovels, spades, and mmm 0. Ames k Nom Cor-

S43 1o 830
L RA81 Lo 808
H00 to 8810
HaM
con B8

poration.,

Tobnooo, chewing, I3, V. umvmly

Whinky, ryo, T, Gy Careol) i

English Patonts Issncd to Americans,
From June 10 to Juno 17, 1881, inclusive,

LB | Bolt elasp, W. M. Whiting, Bilzabeth, N. J.

Bottle wrappors, B, D, Marks, Louisviile, Ky. (2 patenta).

Noot and shoe maohine, O, 1. Trask, Lynn, Mass,

Clooks, 11, 0. Davies, Drooklyn, N. Y.

Deylng appuratus, Internntionn) Pavement Company,
Huortford, Conn,

070 l Bootrle aro Ughts, 1. A, Kdison, Menlo "ark, N, J,

Klootria oables, 1* 1, Deluney ¢f al, New York vity.
Kieotrio lnmps, C. A, Hussoy ¢f al,, New York city.
Klootrie lnmps, T. A. Bdison, Menlo Park, N. J.

Elootrio machines, T. A. Edison, Menlo Park, N. J,
Elootrio wires, proteoting, . A. Huassoy ef al, N. Y. oity.

| Foot powar moechunism, C. K. Mayo e al.,, Lowell, Mass,

Grain drier, H. Cutter, North Wilbraham, Mass,

Groto bars, W. U, Falrbairn, Boston, Mass,

Hatohway doors, G. M. Bamos et al,, Washington, D. O,

loo mnehine, G, W, Stockmnn, Indinnapolis, Ind,

Lifo raft, W. M. Van Wagenon, New York city.

Motive power, method of utilizing volatile liquids for,
I L. Landls, Lanoaster, I'n,

Mou'lds for plastie matorials, 1L D, Atwood ef al, Taun-
ton, Mass.

Musioal instruments, mouthplece for, P.Thomsen, Phila-
delphbin, ',

Maohine hammers, A, Boaudry, Massachusetts,

"umping engines, B, G, Shortt, Carthage, N. Y.

Pulverisging apparatus, J. M. Holmes, Wasbington, D. C.

Skins, maehine for removing coarse balr from, D. Muel-
lar, Now York city.

Stippling tmplement, J. Gast, Brooklyn, N. Y.

Steam meter and reducing valve, 15 Willlams, ... 243035 ! Spinning muchinery, 1. Harrls ¢ al., Providence, R, 1.
| Soap, C. 5. Higelns, Brooklyn, N. Y.

M0
242,520
Stove, conl oll eooking, T. C. Colllns. o 22857
Street sweoper, \V. D. Pennypacker. .o 290
AP L LD 2270
)

Stoker, mechanical, S. Haigh, .

Swimming device. G. Hayes, ...

Teaching chemistry, apparatus for, W. Farmer... #4281
Telepbom, Cuttriss X Redding ...ovvevnen - 2EN
Telephone exchange swiich, G. W. Coy (f).... .. 9,60
Thawing out sink spouts, device for, A. Stevens. 283002 |
Thill coupling, J. H. Adams. .. ... ccvvrvinneenss 263081
anae "m
-t )
e 202910

Ticket box, M. Prior..
Time lock, B H. l‘llnt. oot ese syt ave
Tobacco packiog machine, J. R, umm
Toy money box, R M. Hunter
Toy pistol. G. 'Y, Street......
Traveling bag attachment. W. Roemer. .
Traveling bag fastening, J. W. LoD ..c.ovven e
Tray bolt, J. 8. & R. Topham,.....

Treadle, F. M. Weaver...... shes

Types, apparatus fur mnnufulurln‘..l N Hep-
Do asan seasissonse esraanncastnsusp . MI0M

Ster pe and graph pe. combined, W. H.
LW s opn ¢o “opmumsmasanavens veo sssssvensarn sons RS0
| Stereotype block, F. Schley.. - 2009

|

Yalve b\\hnc«d mury nrmtu. ", Bmtberhood 22506
Valve balanced slide. H. H. Beach .
Valve, rotary, P. Brotherhood

Shipa' pen for eattle, 8, Shaw, Massachusetts,
Tricycles, C. W. Oldrolye, Massachusetts,
Turbines, \W. ¥, Jobbins ef al,, Now York city.
Tolegraph cablos, 11, A, Clurk, Boston, Mass,
Wrenchos and drills, 'I', MoLaan, Now York eity.

lu-lde Page, each lnwrll.n -=<73centsn line.

Back Page, each Insertion = - - £1,00 a line.

- é (About efght words to a line.)

Engravings may head advertisements at the same rale
per line, by measurement. as the letter press.  Adver-
tisetnents rvust De received al publication
ar Thunday momlng to oppwr in ncrt

o auurly

“rl-del » Improved l)o-blo-
Arllu. Airand Gas l:l.-.

Rus trunsferrer, gi very goc

um, $1600  Same for air only (all for ]

Ib. pressure and over), $12 Send for

circular of all pumps, nnd lum lmnt

stamps for photo, of gu
ou want, to Factory, X. ronn St |

f'm elphia, Pa.

o= Sewing Machine.

Valve, slide, W. 8. Hughes..... . 2 | CAPITAL WANTED.
Vehlole spring. I'. Campbell.... 2070 | The advertiser, hiaving perfected a uttle Sewing
Veohicle spring brace, A, Retawald... ....... M | ‘m«?m‘e&?; l-nenur‘;lly m;l' l;&ncém-‘ml‘agh lrn«"lr‘f ;llmvlo
» n s on, would oall a ntion to @ o
Vinegar, apparatus for the manufacture of, V. The Aachine is constructed without Cams, Goars, or
NUGHIAGRIE ) 5355 Vi sosancioristossed vrirvad € 0551 | Ball Jointa, and can be made at & much less cost than

Wadding or batting from wasto products, ma-

chine for the manufacture of, G, Cox...
Wagon, platform, Smith & Gurney . AN
Wagon step, H. F. W, Koehler...... 202 s
Wateh stem winding and setting df-vkv-. A T'ln¢ am
Water, apparatos for checking the waste of, £, B

Furney (i.ieeeeesens
Weaving eane, machinery for, . K. ’l‘ylumlor

242,500

P Waolls, bydraulio boring spparatus for oll and

othoer, Vaughn & Vincont,, .
Whip handle, A. Campbell, 24, . .....
Window shade slat, Shorey & Butler (r). ..
Wire, xino coated, K. EL TN (£l ooiienss
Wood, machine for ormamenting, J. I'. Jumlmn

0,3 |
b

03 | pure.
20,012 | are contemplating making & sewing muchine, or

MLAm, U2
Work holding clamp, J. M. Naglee, UL
DESIGNS,
BUGKOL-ORP, 1o BUFEOF, «csnoxcens srrsonanssnkaeansads 12,004 |
Buekle, A.Dyke .. ...... o o e 1000
Piat, 3. OO0 Trost o= By
Globe holder, C M. Miteholl .o oovv o erennensess 1004 |
Ol cloth, U T & V. B Meyer....coiviiins ﬂ'l)) W I
Hange. 1. T Montross,.,...... LA |

:

Sowing muehines, urnnmvnuuun nr IC. Iluhnrl < 12000
Spoon and fork nndle, M. 11, Klumluy cens 10007, 1208 |
Toy monoy box, J. . Parmeles TT RO I T 100
TRADE MARKS.
Beer, lager, Rartho'omay Brewing Company........ L8
Beer, lager, I', M. Ohiels & Co LR 2
Bitters, Slegert & Hijon A0, M
Carbon Wack, Carbon BIack COmPaNY.....ccoovnes LR 1)
Chgnrs, Toledo & BaITanon..... coeessrssss srsvvss LE 2]
Clgare ulnu. ton, and smoking and chowln. to.
D00, Uardwin & GO, .o ivviviriinsnesrrnsensnsas L]
Clnrs. elgnrettos, and smwoking nul v'umlnl Lo
bacen, Stmiton & Storm : LB
Clgnrs, cignretios. plug, and other chowing tobasco,
1 smoking tobmooo, W, Duke, Soos, & Co...... 56
Hogne wialer, Hiscox & Co o4 L 4]
Cordials. Slogert & Hijon am
Dyes, Tuwoley & Lovelatt. ... ..ooneresns Setesesdess sy

any good machine on the market, and fully coversd with
unquestionable patents. Is eusy and still ranniog, and
it -uupudty renders it much less liable ln’“l' out of
order, which makes it e-pcchxly adapted for Ay use.
It bhas an unususl range of work and grest pen
power. which makes (t particulariy adapted Jor Jeather
work. both light and beavs. The stitch is made in Howe
| e, esch stitch fnished as made. A much less smount
nnd no special machinery is roquired for its ufno-
Parties who would like to interest thema! vo&’ur
we
| Ing Muchine Co. miroady vatablished, who wuulcl 1ike to
{miko o maching av loss cost, with an unususl number of

UnML , good selling polots that commoend thomselves, corro-
22740 - mndvnm ¥ solicitod.

Parties would bo troated libors
Iy, The Machine and Its work will be fully shown and

uvvry mlvnnmg von fur its Investigation, ross
EBWING MAUlllNE. 793, New York.

— e —

| GET THE BEST AND CHEAPEST.

W\Q‘Mﬁll‘ﬂll“ b A4 A
TRADE g re nm (1) MARY,

\ 2 0y s
Silver Finish.

g * J ‘-?-;nn ounu.
J. A.F AW & Oo

(Qineinnatl, Onlo, U. 8 A,
Excluaive Agents and Tmpertues for the U'n
CELIEBRATIND

PERIN BAND SAW BLADE

Warranted sueperforto all othovu in '"‘"'"x.ﬂ",'

wndformityof temper, ! general
m"l ![na I‘arrn Sawwe vitwenrs three o fvl\n.yy :::;

110 Biates, of the

CATALOCUES FREE _TO ANY ADDRESS

NS

AT

' ) ~:g(:~:\(§\.\u\ N\

: l?()ll INFORMATION CONCERNING

‘Holly Water Works,

ron
ITIES, VILLAGES, SUBLUIRBA
e RO T Ha, EECAN TOWNS,
Apply to the

'HOLLY MFG. CD.LLOCKPORT,N.Y.

Or O, l-. HILDRETIH, Sec'y,
Brondwn ¥ New ¥ ork (‘ll!.

WATER ELEVATOR, OR STEAN Jl’l’ rour,

Has no valves or moving

With 40 Ib. steam prrnurvmgﬁ
elevate hot or cold water W
hlgn will force water through
ol and howso for fire purpoves,
G m)ﬂl andl He mnp made, A
: in. pump, price 5.5, will throw
n slrvnrn of water 40 ft.; 24 In,

> g . price §14, ot 30 1b, pressure,
elevates 5,000 gal. 28 ft. high

pcr hour H«nd four catalogue
of Englnecru und Muachinista' _‘p«:!
N DUZEN & TIFT, ( Iuelunuﬂ. 0.

Shafts, Pulleys, Hangers, Eic.

Full assortment in store for lmmediate de)lvery

WO, SELLERS & (k
79 Liberty "lrvvl. ew York,

seno70| ONDON,BERR

?’HH_" |

!

THE BEST BAND SAW BLADE

TLOCEKWOOD M'EF'G CO.
Manufacturers of Iron Toys, Fine Gray lron Ouunp.
Metal Patterns, oto,

P. 0. Box 633. South | Norwalk, Conn.

Scientific American
% | The Most Poplln:' ‘S’:ileulll::ll';per in the World.

VOLUME XLY. NEW SERIES.
co\ms\cm JULY 1.

0uly $3.20 u Year, inclnding postage. Weekly.
a2 Kl-ben o Year,

This widely circulated ud»!'ldﬂ'! Vlustrated
paper is published weekly. Every pumber contains six-
teen pages of useful information, -mhhuenn-md

| original engravings of new inventh and o
representing Enginoering \Works, Steam )mum
Now Inventions, Novelties in Mechanios, Manufactures,
Chemistry, Eloctrioity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natura! History, ete.

All Classes of Readers find In Tne SCrEsminc
| AMERICAN & popular reewme of the best sclentiic ine
formation of the day ; and 1t by the uim of the publishers
1o present It in an attractive form, svolding ns moch as
posaiblo abstruse terms. To every Intelligent mind,
this journal affords s constant supply of instroctive
ronding, [tis promotive of knowlodge and progress in
overy community whero It elroulntes.

Tevms of Subscription, <Ono copy of Tiux SCreEN.
TIFIO AMERICAN will bo sent for one pear <82 numbers=
postage prepald, to any subseribor in the United States
or Canada, on recelpt of three dollnrs und twenty

'.--7-'

BRASs

7 RRINGTON ,— ‘CONN |RE
COAPPERMA‘IERML“ FOR METALLIC Aup

IN SHEETST M™MUNITIon A apeciATY BLANKS

WANI‘I'D—A -nmnﬂ-lmml Rollln- Mlll w roll
onll plate from blooms.  Also one palr l‘

to out nalls. Allto be nvmuvetl Addm-. atatl uw-
oat prlm. *Iron Mlnulmurvr." Box 25, Bos! n.g,

Lt mr ro’nr umm,

(nvestment.

Hmll!
Molnl.
neas, ‘

lluhly approcint

N. H. BALDWIN,
Laconia, N. 1L

LARNTIans Mpetac
TerdT Ak by

ol % L)
'-hh"a‘u""u.. .""ﬂ.’;‘.

v e e b

WANTED-Twenty.soven Hund on.-!b oh
Iron Pipiog, old or c‘w' QA&I! ":&wm neh

G TV“'lnano
‘CHENOK’

WOODWORKING  MACHINERY.

mo- nollcrp ﬂ? ou: ER &

Lty l‘ lhnd l'\nm
' i
J lut lu mol.du for(“n?

conts by the publishers: six months, $LA; three
months, 1,00,

Clubs.~One extrn copy of e SCrENTIrme AMent
OAX will bo suppliod gratis forevery elub of Nee subseribeny
nt 420 onoh; wdditionsl ooplos at same proportionate
mto.

One copy of TIE SCIENTIFIC AMERBAN And one copy
of TIE SCTRXTIFIO0 AMERICA S SUPPLEMENT will bo sont
for one yoar, postage prepalid, to nny sutweriber in tho
United States or Canails, on recelpt of seeen dollars by
the putilishers,

Tho safost way to remit Is by Postal Ordoer, Draft, or

M oarefully placed fuside of envelopes,
nauou sonled, and correctly addressed, seldom goes
sstray, but is st the sender's risk,  Addross all letters
and mako all arders, drafts, oto., payable to

MUNN & CO,,
37 Park Row, New York.

Teo Vareign Subscribers.~Under the facilities of
the Postal Union, the SCLENTIFIC AN ENICA X s now sent
| by post direct from New York,with regularity, to subscrib-
Lere In Grest leitain, India, Australia, and all other
| iritiah colonles to France, Austrin, Belgtum, Germans,
| Russin, and all other European States Japan, Bzl
Moxtoo, aud all States of Contral and South Americs.
Terms, when sent 10 forelgn countries, Cunada excopted,
4, gold, for SCLENTIFIC AMERICAX, | your; u.u.u
both SCIENTIFIC AMERICAN and SUPPLEMRST for
your, Thisinclndos postage, which we pay. Iﬂh
pestal order or draft to order of Munn & Co., 30 Park
How, New York,




"'MWM“'“
~ MOLESWORTR'S POCKE? Book
L AND lIEBllllllcll ENGINEERS.

JUSsT Nllolslllb.

m if snluo:d "i"
ﬁ
-

ot
lbet‘o llnl“-
“ RM 4 ook
mﬂlhm

b.o,‘r!ol
hrlmhl
variety

,
of M rated St
L T
We also publish -
The Rail Il-llder. A Hand-dook for Estimat-
the rmlo of American Ml':( Construce
lu.enl. By Wim.J. Nicolls,
= 'v‘:d .a ouv;‘“ ul-erhlly full 'f:“ tb: :‘:‘--::
& book form, ¢t d,ﬂ f‘ 800, free of
m any part of the world,

the Oonlonu u\-—Chw. 1. Fleld Openu(mo.
Y cst of Barthwork.

&r-bﬂl ﬁ Switches, VI Equlp
went. V Pots and mmﬂum

@ Th nboto.ofmy of our Practical and Sclentific

an- in lhc world.
r various Catalogues of -uk&eaverlnc

f Technioal Literature, sent, free of postage, to
of the world.

A vn‘:n %lk Nltxnnt." AMERICAN are

a apply, dy maid or ol

nmr CAREY BAIRD & CO.
Publishiers, Booksellers, and lmporters,
B0 WALXUT ST, PRILADELPHIA, A,

@ DEAN BROTHERS,

Steam Pump Works,

INDIANAPOLIS, IND.,
Manufactarers of

BOILER FEEOLRS AND PUMPING HACHINERY.

FOR ALL PURPOSES.
Send for new Illustrated Catalogue.

RUPTURE

orenuo n or the Injury trusses

Dt J A sunm N'S method. Office, leodI'ny.

1\’ York. book, with l'holocx-phxc likenesses |
Mmbdommdmerm mailed for M0e.

NO MORE USE FOR OIL ON MACHINE RY

Oline mvcmn manuf'd b HOLLA\ D
& '!'uou l'ﬁo‘\. 51 volds hot
and waste. Send 1 lur uwugue of brease -.nd L\w-
or all Kinds of f pacuivery. -
InN Type
NYOIiI} &AMEon7 argsl0s
o lU huur&nu: wte, —mt-ol.hke.
bunph Book.25¢. Great varioty

M-emm., uml nm -Lnlqt Cards, Lowest prices to dealond
un llK) Samples Fancy Adeertining Cards, .;01:
alEV L.\C BROS,, Box ....\on.h(uzd.

THE BAKER BLOWER.

[rorcEo nrast.]

The revolving parts are
all accurately Balanced.

Warranted Superior to any

other,
WILBRAHAM BROS,
No. 2415 Frankford Avenue
= Purmaverenes, Pa.

4% SEND | FOR OUR CATALOGUE, "&3

Steel Castings

From ¥ 10 150 Ib. welght, true to pattern, of unequaled
strength, toughness, and durability 1_Au|u mok shafts
and W0 Gear Wheels of this steel now ronning prove
ita superiority over other Steel Custings. Send for
circular andlnn It

CHESTER ‘Tlll. CANTINGS CO.,

5 Library St., Philadelphia, Pa.
AR

2]‘\« ST,

TILEAND CLAY RETORTS ALL SHAPES,

> BORGNER & O'BRIEN =
RACE, PHILADELPHIA

MACHINISTS' TOOLS.

NEW AND IMPROVED PATTENNS,
Sond for now HHustated catalogue

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACIURING CO,
For “'4'.
plies. 0.

Now Jlaven, « nnn. |

‘.\ (‘ll l \ I“]{BY'
o Mo N R T S, Toals nud sup-

MACHINE KNIVES >
FOR PAPCRMILLS BOO»\-.
DINDERS WOOD WoRx NG
MO ACRICELT DRAL MACHY
ALIOPARALLEL VISES FOR
MACKINISTS PIPE FITTERS,
BLACREMITHS WHELLWRIGHTT
PATTURM MART RS .G
HameRN T
ATLON STILES RCO
lmuwulwmmtom

—tr
S B0 e T T e
“The 1876 InJeclor

Simple
YalVus

Durable
Bond for 1t

W ‘I.

‘vu

‘DII.II:~\\ o,

BR’A (S' S J ..."R §|IN:').r.lny

¢ Y
. o l“"‘*“'Uln;.gmn-l. TreEEME ‘L>l.

v‘. -.l“ l-"\ll

b\‘

MACHINERY WOODWORKING

Now whk Lie Gnong ! MaACu . :

oruar;

Scicutific Jmericwn,

45

W. C. WREN'S

Pat. Grate Bar,

Manufactured by

D. 8. CRESWELL,

N1 RACE 8T,

O S

begine Nm'mbor |
Register for uﬂNl mnwn-n list of tho xmd

(n! he past 8 yutl wilh thelr |-mlllonn llm cnum For steop or Oat roofs

| of study, m-lrvui’-n‘

AV l M. G llsl{\ﬂ. Dlrmlcr.

Address STivsox &

ROOFINC.

at one-third the cost uf tin.  Cireniars and samp ox free,

| Agents \Wanted, T. NEW. & John Streel, Now York

55 m szu per day at home &m&h-mhﬂfr xxx COT (not painted, White Duck $2.

Bllll'AltD‘S Lll-lllu‘l'lb
$60 Serew Cuttinz Foot Lathe.

Foot and Power Lathes, Drill Prosses
Serolls, Ciredlar and Band Saws, Saw
Attachments, Chucks, Mandrels, Twist
Drills, Dogs, Calipers. ete. >end for
mne of outfits for amateurs or
Artisans,
ll. l.. nmu-.um & Co,,
A0 West Front Street,
(Inclnnnll. Ohilo.

X5, X5

Pond's Tools,

Enzine Lathes, Planers, Drills, &e.

DAVID W. POND, Worcester, Mass.

l

Canvar and Fancy

Bolser, 83 00

b WOANT 2 e
MLAL Wy Cun T,

Makos u perfect bed.  No mattress or plilows required.
Better than a hammock, as it fits the body ss pleasantly.
and Hes stralohe, Vnhl.ul or opened instantly.
ening. 1t 18 Just the thing for hotels, rBices, cotlages,
oamp-meotings, sportamen, ote. |l--o«| for the lawn,
plazes, or ' Cevolest place In the house.*
valids or ehildren, Sent on elpt of price, or C,

For 30 ctx, extrn. with orde

north of Mason and Dixon's line. For
Minnesota, Missourt, and [owa. *end for circulars.
M. W, LADD, 108 Fulton 8t., Boston ; 3% Canal St.

w21 Arch st Phila.; and 94 Market 8t., Chilcago.

{ postage. At the pub ication prices, to | ELEVATORS

Kteam and Hand Power.

9 Cherry 56, Phila, 1'a., and 108 Liberty St., Now York.

=

ERY DEPOT

STANDARD MACHINERY FOR 2 )SES

H.B.SMITH ACH Co.

EsTas: 1849. 92IMARKET ST. PHILADELPHIA

the PLOW of FILTH
FROM tho HEAD,
SI"P PERMANENT CURE OF t‘]lﬂn“

HOME TREATMENT., NO CHARGE FOR
CONSULTATION. The fearful effects of
Catarrh on the system can be stopped. Childs
Catarrhh Troatment s the only known means
of positive, permapent cure. Send for dis-
cription, terms, ete, Address

Rev. T, I*, (.‘!!ll DS. Troy, O.

DO YOUR OWN PRINTING

Presses and outfits from §1 to $00
Over 2,000 styles of type. Catalogue and
roduced price list free.

H. HOOVER, Phila., Pa

& RUSSELL M'F'G COMPANY
“LIGHTNING " (trade mark),

—— Manufacturers of Screw Cutting
SRS and) other labor-saving Machinery

WILEY

GuEEXYLELD, MARS,

dios, and reamers for use in the bit-brace. The Greem

River Tire Upmetter. Green River l‘mlnn: Machines,

Green River Tire Benders, Horse Shoers' Vises, Tire

Wheels, Tire Dolt Wrenches, Nut Wrenches, Counter-

sinks, ote,, ete. Send for Wustratal price sz,

NOW RE) \ l)\ - I"lu- New Edition of Trantwine's
Civil Engineer's PPocket Book. 12mo. @ pages,

I|lu-l ated with 0 engravings from original designs,
)Ihnnlh thousand
CLAXTON & ¢ U

Rovised, corrected, and enlarged.
'.ﬂ) Market St., Philadelphia, Pa.

I
Celetrated Original

BALTIMORE
FIRE-PLACE HEATERS
To warm upper and lower rosens.
The handremeest, Roet rconsmlcal
Caal Staves in Lbe 'ml

B, C.BIBB & §
Foundry Ufhoe and Ralesroems,
3 and i) Light Soreet,
Haltimore, Md
Maxsturren Stare Mavreia,
G Send for Ciremiars.

FO

THE STEAM PUMPS MADE BY
VALLEY MACHINE CO.,

EASTHAMPTON, MASS,,

SNOW'S BEST

Water Wheel
Governor,

MANUFACTURED BY
* COHOES IRON FOUNDRY
AND MACHINE CO.,

COHOES, - - N, \.

GREAT IMPROVEMENTS

RECENTLY MADE IN

CRUSHING AND GRINDING -

GOLD AND SILVER ORES, BOMVES,
PHOSPHATE ROCK, & CHEMIC ALS.
We compel Quartz to g_rlud Quartz,
\ddrcw- for now circular
BAUGH & SONS, Philadelphin,

BEAUTIFUL &3, i ey e e
Chromo Cards, name on, 10,

breast, Pinks, Pansies, Violots, and Moss Rosebud
Curd Mills, Northford, CL

PATENT

OLD ROLLED

SHAFTING.

The fact that this shafting has 5 per cent. greater
strength, a finer finlah, and is truer to gange, than any
othor In use rend it undoubtedly the most economi
We are also the sole manufacturers of the CELEBRATED
COLLINS' PAT.CoUrLING, and furnish Pulleys, Hangers,
ete., of the most approved styles. Price list malled on
llmill(‘lllnn to JONES & LAUGHLINS,
Try Street, 2 and 34 Avenues, Pittsharg, Pa.
Corner Lake and Canal Sts., Chiesgo, 111,
(¢ o -x..d. of this ahafting in store and for sale by
ULLEE, DANA & FITZ, Boston, Mass.

Geo. l'hus \luhmorv \crocy 121 Chambers St N, Y.

SASH DOVETAILING MACHINE.

Planers, Moulding Machines,
Mortisers and Borers, Tesoning
Machines, Blind Rabbeting Ma-
chines: s large wariety of
other wood working machines
manufactared by

LEVI HOUSTON, Montgomery, Pn

niso,

sRUBBER BACK SQUARE PACKING

BEST
For Packing the Piston Rods and Valve Stews of Steam Engines and Pumps.

IN THE WORLD,

ll reprosents that part of tho paeking which, when In use, is In contact with the Piston Rod
| A the elaatio baok, which keopa the part .g,..\unl the rod with sufficiont pressure (0 be steam-tight, and yet
arontes ot lttle feietion .
I'uds Pockiog is mado In Jengths of sbout 20 feet »ul ) of all sizos from X 10 2 inches square
OHEEVEIL, Trens.  NEW YORK BELTING & PACKING CO., 57 & 5 Park Bow. Now York.

JﬂlL\ .

W \\ | 9 O l)
Cir ot SECOND. ll\\lvlluh v
n good ordor l\ll»ll ¥ dian
stroke \ddross | INES COKE WO

$ 12 ot ree. Sikiees Yoie & Con Angusta. Mo

Send for Circuwlar & Price List of,

COPE & MAXWELL M'F'6 CO'S

New and Lmproyed Sty les of

STEAM PUMPS
BOILER FEEDERS,

NGINES,
1orlSin
K5, Larimer, Pa

YA BEST MDDy
Address HAMILTON, OMIO,
FOR SALE.
mplete Machinery of & Fertilizsiog Faotory, all in ran
ng ok Apply Lo 1%, O, Box 700, Baltimare, *Mad

FTYVIS ORGANS, 15 usoful stops, 5 sets reeds
ﬂ_‘_'._. ply SU3. Plnvos, ST235 up, 19 Loy
o Fuie. Address BEATTY , Washiongton, N J

Car Bulldern,

S AWOODS MACHINE COw 172 1igh 5t Hostons B1 Libaris St Ny, 181 n.(-.--lm..thu.".

i e LACK BARREL Mcig

A9 A SPECIALTY Bru

= JOHN GREENWOOD &CO
" | ROCHESTER N.Y

TELEPHONE {21 oo sl

Clrenars free HOLAOMB & OO, Mallet Creek, O

Agonts Wants w o ~\l~-\"\,
RETIN 07 1251310 Pt

! oulars fr |'x n, Masa

lettel Water Wheels,

With recent lmprovement
Prices Groatly Reduced.
8000 in successful operation

FINE NEW PANFELET I'OZ 1973,
Sent free to ¢ interested
James Loffol & Co,
orin |<l| 0
1o Likerty St., \

MACHINERY,

Door, and Blind Makers

Eaglo Iron Foundry,

I‘IIIIAADMAI’"H. A

Applied by ordinary workmen

self-fast-
Splendid luv in.
A will prepay ex »n\»ua

to any milroad station coast of )lluh-wylill v:: m:«':
D -

NYS

CLEM & MORSE, 411 & 412

and Tools. Bolt Catters for band
or power 1o large variety, The
colebmted Lightning Screwe Plites
in varions assortments. Taps,

Are the best in the world for Bollef Feeding |
and other purposes. S

‘RooTs’ Nsw IroN BLOWER.

Po.srr“f BLAST.
IRON REVOLVERS, PERFECTLY BALANCED

IS SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.
P. H, & F. M. ROOTS, Manuf'rs,

CONNERSVILLE, IND.

: St,
S. 5. TOWNSEND, Gen. Agt., | § Sorind?,

WM. COOKE, Sefling Agt., 6 Corflandt Street,
JAS, BEGGS & CO_, Seliing Agts., 8 Dey Strect,
LW SEND FOR PRICED CATALOGUE.

}::.1

:
:
:

e o o

Blind Stile Mortising and Boring M achines will mor-

thwe two Ilind Stiles at ancos for Fized Siats, In all kinds

of wood, regardless of knots, making # per minute,

I-uvln them clear of ahlp- and will bore for colling
. 190 per minute BUCK, Lebanon, N. H.

WITHERBY, RUGG & RICHARDSON . Manufacturens
of Patent Wood Working Machinery of every deserip-
tion. Facilities ansurpassed. Shop formerly occupled
by R Dail & o, Worcester, Mass. Send for Catalogue.
YOLNEY W. MASON & CO.,
FRICTION PULLEYS, CLOTCHES, and ELEVATORS,

PFROVIDENCE, R. 1.

COnE. ‘Q WIRE BELT &SASH =
égﬁ“ CORD fAst*' > o s vt
10 THE, PTPv C:328 77 At

|

4 Lovely Floml, Panel, Hand & Bougquet Chromo Cards,
with name e, Frankiin Pritg Co.. New Haven., Ot

DRUNKENNESS DPIUM ==akat
Il{ LESLIE B KEELEY, M.D. Sur
goon, C. A .\ KR thghx_lll ¥ Books Free.

PA'I‘E!"I‘

Steam Hoistmg Machines

Four Sizes—4 to 10 Horse Power
The Four Horse Power will mlse
130 Ib. 10 feet per minute. Other
sizes in propoction.

NOBLE & HALL,

ERIE, PA.

Drawing Paper for Maps, Plans, Me-
ST chanical Dnr- PARAGON
ings is
Paper. Send for Wnym-

BEUFFEL & ESSER, New York.

FIRNACE G K\TL BARS,

AL

WAV, TUPFER G2 PATENT
208 WEST ST., NEW \ OR K.
The Dest and choapest Send for Cirow ar.

Steam Firters’ & Plumbers’ Supplies.

STURTEVANTS FAN BLOWERS,
ALBERT umlx.}:. ¥ Cortlandt Strect, New Yook,

W’ CARV & MOEN ¢

: (‘Et‘w‘: PTION
Y Vel

-’—“ 2SIkl r‘?h\\. )
Agents’ profit per week
u i forfelt 530000, Ou

es worth 88,00 (r Address
\qu reed, \‘-\ 223

Wil prove
t A Sam-

l' G lllirnl 10 Barciay

ICE-HOUSE AND REFRIGERATOR. —
Directions and DMmensions for construction. with one
tHustration of cold bouse for preserving frult from
sensOn Lo seaason. The alr ix kept drey and pure throngh.
Out the year ut & tempernture of M8 10 fContalned
In SCIENTIVIO AMERIOAN SOPrLe 116, 'rice
0 conts. To be had at this office nnnl f all newsdoalers,

PATENTS.

MESSHS. MUNN & OO

i connection with the pab.

Ilt« Aion of the SOENTINIC AMrmacax, continoe 1o ox
amine Improvements, and to sct as Sobicitors of Palents
for Inventom

In this line of bDusivess they have had tAirtyfve
poars’ exgwrience, and now ha megualed focilities for
the propamtion of Fatent Deawings, Specifications, and
the prosccution of Appliostions for Patonts ta the
United States, Canada, and Forelgn Countrics. Messrs

Munn & Co, aleo athiond 10 the prepant
Copyrighia for Books, Labels, Retssuos
and Reports on Infringements of Patents

on of Caveats,
Assigoments,
Al Bosiness
mtrasted (o (hom b Jone with special care and o -
Bows, OO0 very ressonable terms
A pumphilet sent froe of chamgs
talning

on application, con.
full information sbout Pateuts and how 1o pro-
theniy dirsciions concoming Labels

* Patenta, Appenls. Re

cury

Dosta Copyrights,

stien, Lefrigements, As

Igoments, Hojectod Casen, Tlints on the Sale of s
WK, ele

We alvo s, e of chars A Syvopwis of Forelgn
Patent Laws, showing the cost Al method of securing
patenis tn all the prine' pal countries of the workl,

MUNN & OO0, Solleltors of Patonts,

h Park Now, New Yok

HRANCH OFVICE - Cormer of P aud T Streets,

Washilngton, D, O,
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THE

New York Ice Machine Company,

115 Broadway, New York, Room 78,

ThHe CAMERON STeEam Pump,

DESIGNED FOR UNE IN
SILVER, COAL, AND IRON

l.llW PRESSURE BINARY ABSORPTION SYSTEM MINES,

Backines Making ALSO FOR GENERAL MANUFACTURING

IcE AND cnln AIBI | i '""'"'"""F“:"I‘“ﬁ“E"'E"'"'ﬁ H Miliﬁnﬁ‘ .|'lm~|vl|ur-llrmur

aures THE A. S. CAMERON STEAM PUMP WORKS,

FOOT EAST ‘J'lul NTREET, NEW Yorws Iy,

GoOonLD,

Low Pressuro when running.  No prossure at rest. Ma-.
chlnu llll’llllNl‘ l\y (N Il Delnmater & o,
FRIEDMANN'S FATE \-r

,]S Are the cheapest and moat effootive machines
in the market for

¢ Assorted Stock.
wwis St New York.

riv m
A .l Vv mum\ 'n ")

ASHESTOSLINED, REMOVABLE.

Elevaling Water and Conveying Liqoils BoYLE ICE MACHINE CO.,
Ice Machines
‘Refrigerating Apparatus.

No. 10 N. Jefferson Street, Chicago, ML

Estimates and Clreulnrs upon Application.

THE PATEAT AR SPACE COVERINGS.

THE CHALMERS. ‘I'L\t B U0, Sole Proprictors,
lonmund st Foot of East #th St New York.

WJOHNS

ASBESTOS

LIQUID PAINTS

ROOF¥FING,

Steam Pipe and Boiler Coverings 5. 212 Brosdmay, New Tor

LINING FELT, o

A WIOK PAGEING, ERICSSUN’S '
New Caloric Pamping. Bnging

FLAT PACKING,
roR

PURE ASBESTOS MILL BOARD,

CASKETS,

from Mines, Quarries, Ponds, Rivers, Wells, Wheel Plits ‘
for use in I K. Water Stations, Factories, ote. They
&2 splendidly adapted for conveying yulds in Brow.
¢..es, Distillorios, sugar Refineries, Paper Milis, Tanner. .
les, Chemionl \\n-rkn ete. Send for Hlas, eatalogue to

NATHAN & DREYFUS,
Sole Manufacturers, NEW YORK.

WATCHMANS l\l-'
proved Time Detector, |
At-

with ~nf«(v

The Meyele hns proved (tself to be o
permanent, practical road vehicie, and
the numis | In dally use is mgldlyln-
creasing rofesstonal and business
moen, secke n after health or pleasure,
) all Join in bearing witness to Its merits
‘ﬁ Sond 3 cent stamp for mul wue with
(! 9 price l\-l and fo)l information,
o K POPE W E'G CO,,
697 Washington Stroet, nunlon Mass.

K] ments, T nt |
o s supp led with 12 koys
for 12 different stations.
Invaluable for all con
cerns  employing mnh(
waltc huwn Send for of

(ulu-ln l\ll(\l"tll

WM. A. HARR TH
I'INH ll)l-’\( E, I( I. (PARK STREET),
Bix minutes walk \\ ul Imm utnu(m
Originnl and On

HARRIS-CORLINS ENGINE

With Harrvis' Patented lmvrmomrnu.
from 10 to 1,000 H, P,

DWELLINGS AND COUNTRY SEATS,

USWEETLAND Clll’CK."
A.bestos Sheathin 8 Coatin s Slmplest cheapest, and most economicnl pumping ongine 'l';r%‘l';oml. ndependent, and Eccen.
g ’ g 1 | for domestic }sur;uwee Any servant rl onn operate, v tric, nex-
olutely sa nd for circulars snd price lists, z celled or
Cements, &c Rhsat Send for circul rice | SR cellea  f :
’ .

L Acournoy,
2% Strongth, Du-
S rabllity, and
i Simplioity of
construction,
BWER 'l‘l AND

& O
126 Unum St.,

Descriptive price 1ists and samples sent free.

H. W.JOHNS M'F'C CO.,
87 Maiden Lane, New York.

DELAMATER IRON WORKS |

C. H. DELAMATER & CO, Proprictors,
No. 10 Cortlandt Street, .\m\ York, N. \'

il

OF MERIT Noulmon,
‘:.‘.."L‘:'i"...‘; Mill Stones and Corn Mills.

Wo make Burr Millstones, Portable Mills, Smut Ma-
ohines, Packers, Mill Ploks, Water Wheels, Pulleys, and

STEHAM ENGINES

o is. Send for
A, B. FARQUIAR, Yerk, P, I(r;::l't‘ll;“:xl{x :pwl-ily ndapted to Flour Mil
Cheapest end beat for all pur- SRR L 1. NOYE & SONS, Buftalo, N. Y.
Table. AMH Tore Yow- |
™ orse HO ¢
a3 8t GEn Gean LDS INK FOR A W EERN USB ANY GOOD INE MAY BE USED.

Siw, Grise A Con @ The M kmn P Fluid Pencil.
Nrtsy ey Praats ) € ac ON romrep en or ul enc
Agn\};cmvnv ;:cntlt- L%, b4
ally. Inquiriesprom: = =
..ml'creg_ > S d

- Vﬁwxn en.'iu: or without =

= &' :s,\cr; u_:n::t E THE ONLY RESERVOIR PEN IN TEI»: wnlu.!) WITE CIBCLB OF IRIDIUM AROUND THE POINT.

- "”"“ml‘:u 2 = Always reandy, Always with “) t Blot. nnot be worn out in n lifetime,

[ = S MacKINNON PEN CO., 92 B |h\"\\ \\ ( UK\I‘K Jﬂ"\ s~TRE ET. NEW YORK.

E B General Supply Depots tn all prmcipnl cities in America and Burope.

PENCILS,

The

llOl.DEllh.

CALLI-CRAPHIC Pen.|

A GOLD PEN and RUBBER HOLDER, containing

CASES, &

Ink for several days' writing. Can be carried in the
pocket. Always N!{ for use. A luxury for persons
who care to preserve thelir Individuality In writing.
MABIE, TODD & BARD,
IS0 BROADWAY,
Rend for Price- L
OUR GOODS Anx SOLD BY FIRST (l ASS DEALERS.

e :
ICE AT $1.00 PER TON. ;
NEW YORK. I‘l(“l‘l’.‘l‘ ARTIFICIAL ICE ( LI l ImIINI.
). Box W85, 142 Greenwich Sr,, Ne
Gunmnlm-cl 10 be the most eMeient uud econm mumlol an
‘ existing lee and Cold Alr Machines.

“1880°

])'l' \ILT'I‘ l\fL\T [‘l\ll‘\L l"Hl\
) TRIC MILLS—For grinding Bones. Ores, Sand, ola |
(vuntl s, Fire Clay, Guanos, Oll Cake, Feed, Comn
orn and Cob, T yDaocoo, ~nuﬂ Sugar, Salts, Roots,
hli-r!:‘wm-lc‘nm Address A. B Purpidar Tork Pu | * ,nu- Cofive, Cocoanut, Flaxseed, Asbestos, Mica
2 0., and whatever cannot be ground by n!h-r mills,
| Also for Paints, Printers’ Inks, Paste Blacking, ete,
JOHN W, THOMBON, successor 10 JAMES BOGAR-
DUS, corner of W Illh and Elm Sis,, New York.

? Lace Cutter, B

. mall de. Discount to the trade,
Steriing Elllott,

32 Dover St Boston, Mass,

THE BERRYMAN
PATENT

BELTING AND I',\(VRI.\l.

. RUBBER PACKING, 3 ,
ARt | The Pliosphor- Bronze Mnc\llnig ?ﬂ: . ]:m“.l.ﬁdx Feed Water Heater
37 & 35 PARK ROW., NEW YORK. £y 3, A et

Salesroom,

and Purifier

e b T S T o | § =612 Areh Streel, v e e DT
e % can Lo fantened - - wen s0 ten years,

Those fans can b fastcned i PHILADELPHIA

driven by a round belt direc //’/ // t/’ 5 . s 1 we ire

from a Backus Water $ "‘/( tol- ot ”/" 'A. 400 never: Toqui

Lor, Steamn Engine, or o

power. Blades can be
ored with paper muaslin
sult the taste In color.
changing mongle of b
amount of alr ean b
Inted, Two or mor
onn be connacted on ¢
Nhaft of f:m runs in m
line journal ml roqu
Do olling 'l»! I qui
a.'}ha m where 1
Are put up m dining ro« »
over tables. Friov 83 each,

Manufactured by
Backus Water Motor Co..
323 Broadway, New York

PECTACLFS Microgope Pt T

meters
s, and Con x ‘ Il..\ J, lll‘l\
u! turing O n l Wiludelphin, Pn.
for l“ll-llllll d | ul ul < ninlogue,

repairs,
\

L B. DAVIS & 8ON, Hartford, Conn,, |

Sole Proprltloh nd Illnnfutlnrer! ll the U, b.

PHOSPHOR-BRONLZE .

Wire, Rods, Sheets, Bolts, etc.

Pamphlets and Particulars on Application,

'rnm !

Hancock Inspirator,

OWNERS OF THE U.S. PHOSPHOR-
BRONZE PATENTS.

Sole Manufacturers of Phosphor-Bronze in the 1,8, | Over 17,000 in use on Locomotive, Sta-

[ tionary, Marine, and Portable Boilers.
SHAPING MACHINES. 1qs aNgock INSPIRATOR co,

BOVNTON & PLUMMEN, Worcester, Miss. BOSTON, MASS,

L D IPORTER MANUFG, CO, Lim, i
ENS[LAF n P[]WFR ' ”H r/ ” rep ' ”l R Now aoonomizer. Unl‘ lmn:blu ll:‘ldo
h return fue,
nd Bolk rn..m...- n complote suecoss Absolute satety
just the thing u.. ! ,A.. Pricos still 8 per cont. balow from explos
ning. N. ¥ lh s of other makers. Une slon and
oquaied for eMole lllI'I simplicl. g::':,l "l‘l"ll.
Geoar Cutting Rend for list of Goars da . Ly.and durability rioos from P i ur cirs,
-: RANT, 4 Alden =t.. Boston, Ma - lf.n for 10 1. %, to N0 for & lnl'nrwrllf. -
1. F Al complote, with Govs { Co,, Lim ﬁna-
FIYIE * Sclentific Ameriean ™ In peinto th CHA orndr, Pamp and Hontor ﬂlll(\h(
l Fle K orhaehi T | u\uun&u'n.
ENEU JOHNON & CO tK, lenth and Lom WEA LD & \Hll(I(I~1.mu:|)ll)\u; Susc0 & Q0. Axt., &
bard Stx, Philadeiphia, snd 00 Gole Vow Y Buldwinsville, N, Y. landl 8¢, uv

COLUMBIA BICYCLE. |

l STEARNS MANUFACTU RI\(. COMPANY, lrle. l'l.

)ullll where directlons were followed. Jonkl
-lmu motal. JENKI

» !_x'n‘#‘m?u'&‘r'- VTS MRS sheboyknn,

CATALOGUED,

THE FOLLOWING MANUFACTURENE ARE PRO,
| MINENT IN THEIR RESPLCTIVR

LINES: |y
SHORT, ARE HEADQUARTEItS

AND‘WIR:: Rt‘bPE:

IE HAZARD MANUYVG

Works at \\llkn- Barre, ', 8?7 Libe ,,‘ ..,

' HOISTING ENGINES

COPELAND & BAC
S5 LIBERTY ST, NEW \"'”‘O‘V

MACHINISTS' TOOLS AND SUPPLIES,

« PRENTISS & COMPANY,
lllh\ St 0, Box 3362, New York.

ROCK DRILLS & AIR COMPRESSORS.

INGERSOLL ROCK DRILL CO..
1 12 Park Pinee, - - New York,

il EAGLE ANVILS. 1642

Solld CAST STEEL Faco and Hom
mnoted., Retall Price, 10 eta, per Ib,

Double Screw, Parallel, Leg Vises,

Made and WARRANTED stronger than any other Vise
by FISHER & NORRIS only, Trenton, N, J.

| l..\l-.TEl! MACHINE WORKS,
Manufacturers of
Steam Engines, Blowers, and

Steam Heating Apparatus,
50 Federal St., Boston, Mass,

\The Greatest Rock Breaker on Earth,

(upm.l:y nlt({m n l‘nlmllto \‘Illl‘(lnd- of \llnlnf"“lnflnn.
and or circuinres.
niu\ WORKS, Chicago, 11, i

STEARNS SAW MILLS.

Saw Mill Machines, Bollers, nnd Engines,

Are Fally Wer-

==-T0 INVENTORS

THE

Howard hiannfacturing Co.

(INCORPORATED,)

364 & 366 Broadway, New York.

Organized for the manufacture wnd intro-
duction of

PATENTED NOVELTIES

AND

YANKEE NOTIONS,

OF EVERY DESCRIPTION.
AMPLE CAPITAL.

Latest Improved Machinery.

CONNECTIONS WITH ALL WHOLESALE ME CHANTS
IN THE UNITED STATES AND CANADA.

Ageuts in Foreign Conntries,

Corrvspondence without charge, with all who
desire their inventions i our line developed.

KORTING S UNIVERSAL INJECTORS.

for Boller ‘;oodl

up to
ll‘mh(m« 12th and Thompson Sta.; \cv\'orl

uﬂl«- L .ll-eﬂy St Boston Ofice. !ullvﬂR

~ HARTFORD
STEAM BOILER
Inspection & Insurance
COMPANY.

., operated
I l(!'f

W. B FRANKLIN,Y. Pres't. J. M. ALLEN, Pres't,

bR

And nlporlmonul M
order by

J. B. PIERCE. .\cr\

ADLEYS (‘U\‘Hl[]NLD HAMMER

N\ ADLEY & COMPANY

Working Models

hinery, Motal or Woog mu!x w
. WRIR LR, 62 Contro 81

THE BEST BOILER FEEDER KNOWN. [J(-nklmt’ l'n';u-ut l'uvklmr nml Valves.

K SNTANDARDSM

Jonkine' Paoking hisa never fadled to rfoct
nlves
m made o hr hest

nod o
mum !l Julln o Ne' \'oll.

nn \llﬁ‘l'l'lhnn el 'n'rlm\lxu l"‘g"‘ n'un-
b 1n,

ko o
wrrmmnted “”“A ht

Jarvis Furnace Co.

ﬁ‘:m‘:#!ﬂe‘&‘w % 0 W"?--nﬁ‘:""mo&.

ini No. 1 recond umnn

PRINTING INKS.

Including the SCrEsTInG

6:' ﬁ.;;:;&p.si{:x 08 ':f‘ Sty New York.
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UNION ARCH, WASHINGTON AQUEDUCT. work, where one would expect to find the fullest description ' the Seine, at Neullly, France, with five spaps each of 128

In its latest edition the American Cyclopredin states, under | of i1, The splendid musonry wreh shown in the secompanying | feet; the nine sp s of Waterloo Bridge, London, ench 120
the hend of masonry bridges, that there are comparntively | engraving carries the nqueduct over the Cabin John Creek, | feet; and the celebrated marble Rialto bridge o Veoles,
fow of any groat size fn the United States, snd instances as | with a span of 220 feet.  The height of the arch is 101 feet, [ with n span of 981 feet.
perhaps the fiuest example the High Bridge of the Croton | and the width of the structure 20 feot.  The arch forms an Washington .\qn‘uhu'l was begun in 1858, and fnished lo
Aqueduet, ovor the Harlem River, with its eight arohes of [ wre of o circle, having o radins of 134 2852 feot, When Ilw; 1868. 'The englneor in charge of the work was Gen, Mont-
80 feet span, and five others of 50 foot spun.  Probably the | center senfTolding was remaved, the arch (unlike all other | gomery O, Meigs
mujority of well informed Americans wounld accept the state | works of the kind) did not settle, the keystone having been —— . —
ment as correct, and few, even among engineers, would hear | sot in winter, and the center struck in summer The Japancse Fan as an Audiphone,
without some surprise, that by far the largest masonry arch Two other remarkable structures are included in or form | At a late meeting of the New York County Medical Soci-
in the world is in this country, and that it forms a part of | a part of the Washington Aqueduct,  From the distributing | ety, Dr. Samuel Sexton read o paper on the use of the
reservolr the water is conveyed In two thirty-inch pipes. | lscquered Japanese fan as an ald to hearing. The fan is

one of the most fmportant engineering achievements that {
constructed on the same principle as the andipbone, being

bave becn accomplished during recent yenrs—uamely, the | There were two streams to be crossed, College Branch and

"l““’“‘" by which the City of Washington is supplied with | Rock Cree k. Instead of building bridges and laying the
4 pipes on them, the pipes themselves were i each instance | ation that may be desired, Tts cost is from 25 ceots to §1,

w‘é:r'."rmn‘lrl" for its own fame, this work was completed | cast in .llw form of an arch and constitute lhl_' bridge. The ‘ wbrrv'xl"- when first ;.m'wulwl. to the pu'_-lu. ll)l: :ul«“l'h-v-nl‘
g the most exciting period of the civil war. when the | Rock Creek bridge has a span of 200 feet, with two forty- | was a high-priced article, mnging flv'-m £5 10§25, By using
Rty - tal against the assanlts of the | eight-inch pipes; the College Branch bridge has a span of | the model of the human skull Dr. Sexton showed how the
- e r‘l.l'.‘ (L finitely ".nql--r popular | 120 feot, with two thirty-inch pipes. The arch over Rock | sounds of the human voice were trunsmitted to the suditory
i i g o § wat : sunply. Pos | Creck is so strong that it is used for a roadway. continning | nerve, and illustrated how the instrument assisted the defec
s Spendiyed BhgroveEne “(.‘h g ¥ ‘ = f the i tive sense of hearing. He had brought a couple of deaf-mute
sibly, too, the inadvisability of calling the attention .\l -
ene;nv to a work of ) : ln'lmv.'\:cr.u 1.1(;}
may l.lnn‘- had something to do with the slllﬂ\llnr.u yae x::-vn :
lnf;lrlllullou with regard to it in the popular p“f‘lll]\)(\“ '..‘
time and in later puhli('ulinlh At any rate one will have 1

search n long time to find more

composed of lacquered material that receives any ornament-

Pennsylvania avenue to Georgetown,
The other notable masonry arches of the world are the | subjects, by means of whom he gave some illustrations of
(Ohester arch across the river Dee, at Chester, England, with | the advantage of the instrument, which proved very satis
a span of 200 feet; the famous center arch of the new Lon- | factory to the nudience. The best distance for conversation
When the distance was less the volee

such importance to the

don Bridge over the Thames, with a span of 152 feet; Pont- | was about three feet
v-Prydd, over the Taff, in Wales, 140 feet; the bridge across | was 100 loud, and when greater it was indistinetly heard.

than a casual mention of the
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PUBLISHED WEEKLY AT
NO. 87 PARK ROW, NEW YORK.

0, D. MUNXN, A. B. BREACH.
TERMS FOR THE SCIENTIFIC AMERICAN,
Ono copy, one year postage metuded. . .. ¥ ush $3 20
Ono cony, stx MOnthy, postage IneAB oo 1 60

ha—One oxtes copy of THESCLENTIFIO AMERICAN will be suppliod
gratin for avary olub of five subseribers at 8.0 oncliy ndditional coples at
amp proportionato mee.  Postage propatd,

Remit by postal order. Address
MUNN & CO , 8 Park Row, Now York.

The Sclontific Amerviean Supplement

rmr from the SCIENTIFIC AMERICAN, THE BUPPLEMENT
number contaings 10 ctavo pagos, uniform in size
of lgbommlm for SUPPLEMENT,

yoar, I‘ Mow, 19 conta, Sold b
- nows d t out the oountry SOUSA o

.-..Iued Rutes — The SCrEXTIFC Aumm\v and SUPPLEMENT
Or one rear postage free, on u'«'n( T seven dollars. Both
uM !omt!dt L a‘ '3"""3 :t’do rocmefvd ot
A by dral er, or ter.
Aldress MUNS & O . 57 Park Row. X. Y.

Sclontific American Export Edition,

The SCIENTIFIC AMYRICAN Export Editlon 18 a large and splendid perl-
odieal, tssued once A month  Exch number eontalns  about one hundred

e qnnnn pages, nrofusely fllusteated, embraeing: (1, Most  of the
plates and pages of the four preceding wookly issuos of the SCIENTIFIC

My u-cu wit n ts 'xlendld engravings and valnable information: (2,

mmerolal, teads, snd manufactaring announcemoents of leading hovses,
Torms for ltxpnrl Bdition. £500 a vear, sont propald to  any piart of the
world  Single mplm\ocfnu. 5 \ilnuhotumn and ottiers who desire
to seoure foro! trade may have large. and handsomely displayed an-
nouncements pu lhhed in thix edition at a very moderato cost,

The SOIRATIFIC AMEIHCAN E Edition has n large gua
Istion in all commarcial th throughout the world,
CO ., 8 'ark Row, New York

18 fatiad weo
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] happen again.

15 act of division,

ww and covered with o layer of charconl.

Sreientific Awerican,

mnormoonr

EP)

bn!m Stone und Wilson of the Cincinnati Obser-
: vpﬁy were watohing the comet, on the night of July 6, it

Wil soen to soparate foto two parts,  The report of the ob.

[ servation says that a fet was seen Lo proceed from the nucleus

in the direction of the tail, and gradually form a separate
nucleus, the division being sharply defined.

This ix not the first known splitting of o comet, Biela's
comet having divided, probubly in o slmilar manner, some
time between 1845 and 1846; but thisis the first time that the
actunl sepuration: has been observed,

comets,

Lewis Boss, of Dudley Observatory, Albany, N. Y.,
comet's orbit to the corresponding clements of the orbit of
the comot of 1807,

turn of the comet of 1807—he is quite sure; but, he asks,

body?

comgl was found to revolve around the sun in the compara-
tively short period of seven years. It was not seen again,
however, until 1845, when it presented its usual appearance.

On the 12th of January, 1846, Professor Hubbard, of the
Washington Observatory, on looking at the comet through
his telescope, was surprised to find not one, but two distinct
comets in the same field of view. The distance between the
two bodies was small, but went on increasing night after
night, until in March the distance apart had become 200,000
miles. At its next return in 1852 this distance had become
more than a million miles. What became of the comet in
subsequent years can only be conjectured, for it has never
since been seen, unless an observation of a strange body by

& Pogson, in Madras, is beld to be authentic as a view of this
3 comet of Bicla—a matter about which opinions are divided.

Professor Boss continues: ** What has happened once may
It is known that great forces of mutual re-
pulsion cxist in the particles which constitute a comet. It

-’ﬁ -
25 | is to this that we probably owe the varied appearances in the
5 | head of a comet as it approaches to or recedes from the sun.

By able astronomers this force of repulsion is held to explain

48
the existence of the gigantic tails which are seen projected

from theheads of comets on the side oppuosite the sun.

It would seem possible that the two comets of 1807 und
1881 may have formed a single body in distant wons of time,
and that at a certain period the original body separated into
two, diverging more and more widely, until now we have

: 5 | them, the one following nearly but not quite in the wake of
a2 | the other at an interval of about seventy-four years. Itisa

question well worth the close examination of astronomers,
If the present comet should prove to bave a period of from
1,100 to 2,200 years, the reasonableness of the above conjec

“| ture will be almost demonstrated.”

The observed division of the comet now in sight gives
peculinr significance to these suggestions. It ulso shows that
the natural subdivision of a comet is no longer to be con-
sidered—ns the splitting of Bieln's comet bas been—an as-
tronomical anomaly. And the question arises: To what
extent can this process of subdivision go? The hypothesis
suggested by the bebavior of Biela's comet, namely, that
meteoric belts or streams may be due to cometary disintegra.
tion, certalnly receives additional plausibility from this
repetition of (so far as positive observations go) the primary
With o few more splittings the comet
might entirely cease to be visible,

PP N -
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FULMINATING COMPOUNDS,
In answer to n pumber of correspondents respecting ful.
minating compounds and mixtures, we give the following:
A fulminating composition is one that detonates by per-
cussion or friction, There are a large number of substauces,
| chemical compounds and mixtures, that come within the
scope of this definition, but for various reasons only o few
of these have found any practical application as primers,
Nitro-glycerine, nitro-cellulose (gun cotton), and the chloride
and fodide of nitrogen are fulminating compounds, though
not usually classed with percussion mixtures; but their deto-
nation takes place with extreme violence, and o quickly
'nmt in many cases they do not ignite guupowder when
£ | detonated in contact with it, Chloride of nitrogen i ko ex-
ceedingly sensitive 1o friction or percussion, that its prepa-
ration is rarcly attempted. It can only be prepared and
used safely in minute quantities, The following are some
L of the metallie fulminating compositions:
| Fulminating Antimony: Tartar emetic (tartrate of anti-
'mony and potassium), 100 parts; charcoul, finely powdered,
231 8 parts.
' 'l;‘lu mixture Is well triturnted together and put into a cru.
!xlblv capable of holding onefonrth more than the charge,
The cover is then
luted on and the crucible exposed 1o a hright red heat for
three hours, then fovered with elay and allowed to stand for
seven bours, after which the contents bs enrefully transferred
1o n wide-mouthed, glass stoppered hottle, where, after a fow
hours, it crumbles into & powder. This powder containg
much metallic potussium as well as floely divided antimony,

This spontancous division of the comet into two comets |

gives peculinr interest to certain speculations as to the | | gold in a slight excess of aqua ammonia.
identity of the present comot und the possible fate of all | yellow powder, and can be safely made only in very small

body—that is, that the comet of 1851 is not a premature re- |

[JuLy 23, 1881

and fulminates violently when brought into contact wity
waler, or when moistened with a drop of that liquid.

Fulminating bismuthis preparedin a similar manner from
bismuth, 120 parts; cream of tartar, 60 paris; niter, 1 pap,

The tartar is heated until it beging to blacken before miy.
ing. This compound is rich in potassium and fulminates
violently.

Fulminating copper is prepared by digesting precipitated
copper with fulminate of silver and a little water, Iy
explodes by percussion witha great flame. Fulminating
zine is prepared from zine filings in a similar mavner,

Gold fulminate is formed by digesting the terchloride of
It is a brownish.

| quantities at a time, as it explodes with grest violence on

In a communication to the Herald, dated July 1, Prof. llu slightest friction or sudden increase of heat.

Platinum fulminate is similar 1o the gold salt—it may be

disoussos the striking similarity of certain elements of llm | prepared by digesting platinum sulphbate with ammonia.

There are several methods by which fulminating silver

That the two comels are not the same | may be prepared. The following is one of the best:

| Dissolve 1 part of silver in 10 parts of hot nitric acid

} (sp. gr. 187), and add the solution to 20 parts of alcohol of

could these bodies have originally formed a part of the same |85°. Gradually hest the mixed liquid to the boiling point,

| then set it aside to cool. Tbe fulminate of silver deposits in

For illustration he refers to the comet discovered by Biela | | lustrous white crystals. They are washed with a little cold
in 1826, whose splitting bas already been mentioned. This |

distilled water and distributed upon separate pieces of filter-
ing paper in portions not exceeding 2 graivs, and left to dry
in the uir. This fulminate dissolves in 36 parts of boiling
waler, but the solution deposits the greater portion of it on
cooling. It is exploded when dry with great violence by
slight percussion or friction, or by contact with a drop of
sulphuric acid. When wet it is not quite so explosive, but
under any circumstances it can hardly be bandled or kept
with safety.

Fulminate of mercury, the material now almost universally
employed for the priming of gun-cartridge caps. The most
convenient way of preparing this substance is as follows:

Dissolve by aid of gentle heat 1 part of mercury in 10
parts of nitric acid (sp. gr. 1°40), and pour the solution at a
| temperature of about 131° F. into 8} parts of alechul
(density 0°83), contained in a capacious glass flask—at least
six times Jarger than js necessary to contain the volume of
liquid. A few wminutes after there begins at the bottom of
the flask a light disengagement of gas, the quantity increas-
ing until a quick ebullition is produced. The inflammable
white vapors given off are very poisonous, hence the opera-
tions are performed with the vessels in the draught of a chim-
ney or out of doors. When the ebullition and disengage-
ment of vapors have stopped, the contents of the flask ure
turned out upon a filter, and the precipitate is washed with
pure cold water until the washings have po action upon lit-
mus paper, The filter paper conlaining the washed fulmi-
nate is then spread out on a copper plate, and heated by hot
water or steam to sahont 200° F. The dry fulmivate is
separated into portions of about 11 drachms, wrapped up in
soft paper, and kept in large sloppered bottles. The powder,
when properly prepared, is composed of small brownish-gray
crystals,

It is decomposed with flame and explodes by a shock or
when heated to 870° F. The largest crystals detonate most
easily. When it is mixed with thirty per cent of water it
may be ground on wmarble without danger of explosion.

—_ -

POISONOUS REFRESHMENTS,

The need of especial care in the preparation of refresh-
ments for picnic parties and the like has been shown with
painful emphasis in several instances recently.

At Decatur, Georgia, thirty-five persons are reported to
bave been seriously poisoned, June 21, by a salad prepared
in a brass kettle. All suffered seriously; but, thanks to
prompt medical service, no lives were lost.

Less fortunate were a party of 500 or more who attended
a picnic at Warrensburg, Missouri, July 4. The caterer
provided lemonade, so called, in which some unwholesome
acid was substituted for lemon juice. A press report—
possibly exaggerated—dated the following day, said that
cight drinkers of the spurious lemonnde had died and a
hundred more were in a critical condition.

Ice cream made in a copper-bottomed boiler is ﬁmllnb'
charged with poisoning painfully two hundred persons, near
Keota, 111, on the 4th,  Possibly indiscrction on the part
of the cmm caters may have oceasloned serious gastrie
trouble without any mischievous agency on the part of the
alleged copper-bottomed boller; and similar mdxaenuon
may have occasioned the illuess M o poﬂoned
in Georgia, wnmummmmw
prepared refreshments are a too frequent attendant of
popular merry-makings, and people cannot be too careful
wuhuupauu:unkcnhunnddﬂwhngouuuhoundmn.

—— . —
THE MANUFACTURE OF CELLULOID.*

Cellulold, n complex combinatfon formed by mlx!nm
cotton and camphor, is to.day well known, us
trinl product. 1t is being munufuctured
near Parls, whence it bmﬂont ~
woold, lIvory, or tortol It e

bythohmhmnym.u :
Much care is necessary in pnpuh‘ h. Anunlrm-




QIMMplpcr of very ‘
18 inches in width and

cted by the use of a solu-

anganese, and the of

and is found to be in a state fit for the prepuration
loid.

first alone, and afterwards mixed with the proper quantity
of camphor (which bas been first rolled), and with coloring
matters if it be proposed to muke opaque celluloid, After a
dozen successive grindings, the mixture is moulded in
metal frame, by bydraulic pressure, g0 us to give slabs that
- arearmanged and pressed between 10 to 12 sheets of thick

. bibulous paper. The water in the mixture is then gradually
absorbed by the paper, the latter being renewed 12 to 15

times, The slubs thus dried and reduced to a thickness of |

about one-tenth of an inch are broken up between bronze

cylinders armed with teeth. The pieces are allowed 1o

macerate for about twelve hours with 25 to 85 per cent, of

aleohol of 96°, and then the coloring matters soluble in alco- |

I hol are added if it be proposed to have transparent, colored |

‘ celluloid, The mixture is then passed through the rolling
(R mill, the exlinders of which are heated to about 50°. I
- The operations are performed upon from 20 to28 1b. at |
y once. The rolling takes from 23510 35 minutes and terminates
when the material has become homogeneous. Thereis then |
obtained a sheet of about half an inch in thickness, which is cut

% into pieces of 231¢ by 3114 inches. The latter are superposed
.. on the table of an hydraulic press in a metallic box having
double sides and being tightly closed, and allowing the heat-
ing to be done by a circulation of hot water. The box is
heated to 60° during the whole daration of compression,
which lasts about four hours. At the end of the operation |
a current of cold water is passed into the box, the pressure
is removed, and there is then obtained a very homogeneous
block of celluloid about five inches thick. The blocks are then
taken to the planing machine and shaved into sheets varying
from 0-008 to 0°12 of an inch in thickness, sccording to the
purpose for which the product is designed. These sheets
are next placed in a ventilated stove, heated to 55°, where
they remain for from eight days to three months, according
to their nature and thickness.

In this description it has been only a question of celluloid
of a uniform color, either transparent or opaque, imitating
pule tortoise shell, coral, ebony, turquoise, ete. When it is
desired to obtsin a product to imitate amber, jade, spotted
tortoise shell, ete., each of the ingredients of uniform color
which is to compose the material is prepared separately, and
then mixed to be afterwards united by pressure.

As the principal properties of celluloid are well known,
we will not recall the numerous applications which may be
made of it; but there is one, however, which has been pointed
out by Colonel Goulier, that is of futerest to engineers,

Iu passing from dryness to extreme humidity, celluloid
elongutes very little, and much less thun the thin born which
is used in making the protractors that are occasionally em
ploved in topography. There is every inducement, then, 1o
make these instruments of celluloid, since they will prove
less fragile thun those made of horn, and more confidence

can bo placed in the s ales and the augular divisions
— . —

STEAM BOILER NOIES,
The dilemma with which the Philadelphin steam user is

pow struggling is becoming serious, while the situstion occu
pied by the boiler inspectors Is scarcely le

The scare begun  with the Gaffney & Co

5 grave and per
explo
1881, and
which was fully illustrated and explained in No, 2 of vol
xly., of the BOIENTIFIO AMERICAN
suddenly, when this event took place, that cast iron was o

plexing
sion, which occurred oo the first day of June,

It was discovered very

dangerously treacherous material for boller construction
This fact should have been in the |,4.-~4‘-~i4,“ of 'hl'dl‘-lg’lli‘l',
the maker, and the engineer, and more empbatically and

above all others, the city and insursnce inspectors, whoss

(hickness are in the habit of blowing out at the pressure

decline Lo pass all cast iron boiler heads at o degivable press-
ure (hey seem to stultify themselves. 1f they refer uw}
matter to the city attorney, asisreported they have done, or '
10 any otherlay authority, their dilemma is complete, as they | :
thereby acknowledge their ignorance of the whole subject, designsand on our wonuments the symmetrical ornaments
lnu;‘g.mg.m time the owners of similar boilers are in a state are, starting from the median line, centrifugal. To con-
of mind not to be envied. If they decline to insure their | sider other motions: we turn a door knob, door key, screw,
boilers they take a risk that they now know less about than | stopeock, corkserew, as well as tools for drilling, cranks of
evor before. If they insure at the present prescure they  mills, wheels, etc., from left to right. In all trades and pro-
seem to have little of the protection to their lives that is
promised by insurance certificates, and they are, moreover,
liable to suits atlaw if it can be shown that they bave broken
the contract. 1f they reduce their working pressure for
the sake of insurance and safety, they will at once require
additionsl boiler ecapacity, and not only that, but loss in
working low steam in the engine will also follow.

When contact with this  in the broken head after rupture, when it should, if it existed,

; prolonged, the excess of por- | haye been S0 plain that a runner could read it.
5 climinated by washing. Then the mass is | about for o plausible argument they cbarged the fireman
~solution of sulphurous acid in order to dis | with wetting the head with cold water from his quenching
of 1 seration is finished | hose. They treated the gaping crowd at the wreck with
ngs in water. The whitened pyroxyline | stories of anomalous and exceptional cases of fractures that
Jdined with ftering cloths and then sub- | had been seen or heard of in their experience, all of which
cal drying. On being taken from the , does not reassure either the owner or the workmen whose
ro-extractor the materinl still retains about 40 per cent lives are daily exposed to such accidents.

) neer to inguire what has so suddenly brought about this state
hen passed through a mill having metallic runners, | of things in a city justly noted for the number of its cele-

‘business and duty it is to know, should have known
or not this particular boiler was up to their stundard
th, namely, four or five times the stipulated lond,
hey not only should, but they do know, or have it on
er cast iron boiler heads of this dinmeter and

tipulated in their certificates, If these inspectors now

The inspectors and the jury searched in vain for a defect

In casting

Now it natarally occurs to the thoughtful practical engi-

brated engineers and manufacturers. He remembers to
have seen hundreds of such boilers, and he cannot believe
that he hus all the time been 8o near destruction as would
now seem when in their vicinity. For forty years past
cast iron, when not exposed to the direet action of fire or
to a similar violence, has shown itself as reliable a structural
material for boilers as for any other engineering device, and
for that length of tinie 60 to 65 pounds of steam per square
inch bave been a common load for land boilers of this size.
The common sense conclugion therefore is that more than
the supposed load existed upon the Gaffney boiler head, or
that the inspectors and experts are all deceived as to its
soundness and dimensions,

The boiler in J. H. Richardson’s mill, near Terrell,
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are in great part teansformed Eoglish, and who without
doubt are more advanced inevolution thin those of Europe,
use watches only which are wound from left to right, wnd
repudiate the old system still in use in England,  Writing
wos centripetnl nmong the ancient inferior races and is
still 5o nmong those of modern times: Semitic, Phenician,
Hebrew, Assyrian, Arabic, Chinese, Japanese, Negro, ote,
Among the superior races not only is writing executed from
left to right, but plans, sketches, shadlng, ete., aré begun in
the same manner, A cirele is always drown centrifugally,
that is, in the direction of the hands of a watch. In our

fessions work is performed in a certain direction, which is
generally centrifugnl. To sum up, centrifugal motions,
characterizing the superior races, are a sign of superiority
marking the last term of evolution. As for sex, centripetal
motions churacterize woman, while centrifugal motions are
characteristic of man. A woman, for example, sirikes with
her palm, while a man gives a blow with the back of the
hand. Every article of woman’s clothing, from the chemise
to the cloak, buttons from right to left, while man’s gar-
ment’s button from left to right. When & woman puts on
4 man's coat she buttons it with the left hand, centripetally,
doubtless being unable to button with her right centrifu-
gally.

As for age, the motions of children are centripetal rather
than centrifugal, therein resembling women.

From a psychological point of view centripetal gestures
mark primitive, egoistic, retrograde ideas. On the contrary,
centrifugal gestures express ideas and puassions which are
generous, altruistic, and expapsive. From a psychological
as well as from other points of view theu, centripetal ges-
tures characterize inferiority, and centrifugal, superiority.
As a result of his studies the author draws the conclusion
that the centrifugal motions of abduction and of supination
prevail in organisms most advinced in evolution, as the
superior human races, men, udults, intelligent beings, ete.;
while, on the congrary, the centripetal motions of adduction
and pronation predominate in individuals less advanced in
evolution, as the inferior human races, women, children,
people of little intelligence, monkeys, quadrupeds, ete.

Finally, the physiological evolution of motions, which is
a consequence of the anatomical evolution of the limbs,
proceeds from the centripetal to the centrifogal.  Compara-

| tive anatomy and physiology, then, explain why not only

writing, but also other motious, are at first centripetal dur-

Texas, exploded June 20, Killing two men outright and | ing the first phases of organic development, while the addue-

crippling four others,
An elevator boiler at Arkavsas City, Ark., exploded June

, 8, killing John McCullough, the engineer, and seriously

woundisg Pat Boland, the fireman, and Amos Ramsey and
Jacob Wallace, carpenters,

To all therefore a careful perusal of the report referred to |
above is earnestly recommended. Itisa simple statement
of stubborn facts, and the lesson will be obviously to tuke
care of the safety valve and search for inevitable deterio-
ration so that the supposed margin of safety may actually |
exist. Whether your boilers ‘have cast iron heads or not

these precautions are imperative,
— > r-—

CENTRIPETAL AND CENTRIFUGAL MOTIONS IN
ANIMALS,

In a memoir published in the Roeue Seientifigue, last June,
on ““ Writing Regarded from a Physiological Point of View,"
the author, M. Carl Vogt, after a lengthy discussion of cen:
tripetal writing (from right to left) and ceuntrifugal (from
left to right), drew the conclusion that the direction of the
lines does not depend upon a physiological necessity, but
only upon external conditions. Dr. G. Delnunay, who lias
for a long time been making researches on the same subject,
has an article in a recent number of the same jourosl in
which he endeavors to prove, on the contrary, that writing,
as well as all motions and gestures in general, are dependent
upon a physiological, and consequently no snatomicsl neces. |
sity.

The motions of quadrupeds can only take place horizon
tally or laterally; yet there nre o fow that perform centrl |
petal movements—the cat, for example, which strikes with
its paw by bringing the latter toward the axis of the body,
Monkeys make centripotal motions mostly; but thess uni.
mals hold a place between quadrupeds and man.  Man alone
is capable of making centrifugal motions, This physiologi
cal evolution of motions, which are successively vertical,
then lateral and centripetal and then centrifugal in msssure
as we proceed from gquadrupeds to the human species, is
only the result of an anatomicsl evolution. According to
Dr. Delaunay’s rescarches, motions are rather contripeinl |
thun centrifugal in primitive or Ioferior rmoes, sod mther !
centrifugal than centripetal, in superiorraces, A centripetal
motion in a primitive race becomes centeifugal in messure
Sanskrit, Persian, and Greek were
written from right to left before being writien in the oppo
site direction,

os that race evolutes

S0 our chronometers were wound up from
right to left before they began to be wound In the other
direction. The English, bowever, are behind the age o
this respect. since In the screws manufactured by them the
threads still run from right to left, and most of their watehes, |
like those of our ancestors, are wound from right to left
On the other band, the people of the United States, who |

i tor muscles predominate over the abductor, and became cen-

trifugal by very reason of the progresses of evolution which
bring about the predominance of the abductors over the
adductors.

S~

Objections to Telegraph Wires In Sewers,

The Superintendent of Police and Fire Alarm Telegraph,
the Chief Engioeer and Surveyor, and the Chief Commis-
sioner of Highways, of Philadelphis, under instruction from
Couucils, beld a conference recently as to the practicability
of runeing electric wires through the sewers of the city. The
Record states that the three oflicials agreed to report adversely
to Councils. One objection to the plan was that the sewers
were much too small to be put to any such use, 55 men
could not work in them with any degree of safety. It was
also argued that the dsmpness of the sewers is 5o great that
the wires could not be operated without insulation, which
would be expensive and bulky. Another evil which was
pointed out was the breaking into the sewers, which would
become necessary to make connections,  In thelr report the
committee will call attention to these points, and also to the
fact that the telegraph and telephone companies must make
other provisions for the future, and not depend upon or
expect to use the sewers s conduits for their wires, for the
reason that in a few years the ordinary increase of the busi-
ness of these institutions would result io the occupation of
sewers to the material damage of the city’s interest.

et
A Patent Plgeon,

The recent pigeon shooting ** tonrnament * was varied by
a special contest in which artiticial pigeons were used. They
were earthen projectiles sprung from a trap, and similar in
shape to the clay saucors used for flowerpots, The motion
of this projectile is much more like that of a real pigeon sz
It rises from the ground than that of the gyro pigeon. When
it is thrown from the trap it receives a violent rotary motion
which ecompresses the alr within its rim, and gives the
" pigeon ™ more stability, while the convex shape eauscs it
to sail or skim along very swiftly and settle lightly, when not
hit by the shot, without breaking. The motion of this new
substitute is very similar to that of an oyster or olum-shell
when thrown by band in such & manner as to skim through
the nir.  The olay is light and brittle, and the mpid centris
fugal motion causes it to fly in pieces casily when struck by
the shot.  There were fow contestants entored in this mateh,
but the men who did sboot and others who Lave practiced
at this new projectile say that is the Yest substitute for live
pigeons that they bad yeteeen, The pigeon and trap from

which it is thro wn are the invention of Mr, George Legow
sky, Cincinnati. ’ [T
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~ IMPROVED SPRING HINGE.

Scientific Jmerican.

[tum in cither direction, depending of course upon which

The annexed engraving represents a new epring hinge set of pawls is allowed to operate.

Intely patented by Mr. George M. Lune, of Asbury Park, !

The auxilinry crosshead is of such length relative to the

N. J. It is adapted to blinds, shutters, sereon doors, eto., longth of the main crosshead that has an independent long

anid is so constructed that it may be easily and quickly
adjusted to any required tension, and it admits of readily
unhinging a shutter or door.

Fig. 1 shows the hinge complete; Fig. 2 is a scetion®

through the spring chamber; and Fig. 3 shows the hinge
pintle, The leaf, a, is formed with an upper and lower
knuckle, the upper kouckle having in its upper edge o series
of ratehet teoth surrounding the central vertical hole through
which the pintle passes  The lower knuckle is formed
with & sliding surface and shoulders or stops on its upper

stroke—that is, a longitudinal movement at the ends of the
stroke which is independent of the movement of the main
crosshend, and the ends of the auxiliary crosshead are pro-
vided with the grooves with which the notched ends of the
pawls, G I, alternately engage while the crogshead is tra-
veling the space of its independent movement. By this
menns the foree during the independent movement of the
auxilinry crosshead is transferred through the pawls, G H,

to a point above the plane of reciprocation, and applied to |

the cranks of the shaft through the oscillating lever, C, and

——_— - R I S S
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the connecting rods at a point ubove the line of dead-center |

| Tt will be understood that durirg this time the main cross-
head remains at rest, and that the motion of the oscillating
bar is only upon its pivot,

When the main crosshead and oscillating bar begin to
move, the pawls, G H, are thrown out of engagement with
the notches by coming in contact with the armsor projec-
tions, which are secured in proper position for that purpose
upon the ways, A, as ghown in the plan view.

After sufficient motion has been obtained to carry past the
dead-center, the auxiliary crosshead is brought to its short
stroke by placing blocks between the crosshends or by the
employment of a device actuated by alever, which locksthe
two crossheads together, when they net as a single crosshead.
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Preservation of Indiasrubber Tubing under Water.

Mr. Mareck relates his experience of having met with seri-
ous annual losses, in consequence of certain kinds of India-
rubber tubing soon becoming brittle on exposure.  After
many experiments, he has adopted the plan of preserving
| them under water, which he renews from time to time. He
found that even the thickest kind of tubing will thus remain
soft and pliable without losing elasticity; nor has he found
any other drawback by adopting this plan, except this, that
edge and opposite each other, as shownin Fig. 1. Theleaf, 50+ undergo a change in appearance. Red or brown tubing
b, has a central chamber which fits between the two knuckles | gm.dlmllv fades, and becomes brownish or grayish-yellow;
of the leaf, a, and bas sufficient vertical play to permit the | gray tul;ing becomes darker and browner externally. A sec-
shoulders formed on ils lower end to pass over the shoulder ' ;1 of tubing reveals the fact that about one-half of the
on thelowerknuckle of the leaf, a, when the shutteris closed. | ¢1,ickness of (he rubber, from the outside toward the middle,
The shoulders on the lower end of the spring chamber are gppears bleached and fatty; but the change is one which is
arranged to correspond with those on the lower knuckle, and ryiher of benefit for their practical use. The author adds
are locked together by the dropping of the shutter when t},4¢ very thin rubber bands, with which other goods were
the latter is opened. When locked in this way the shutter ieq hecame so soft that they could be rubbed to small
is beld against any ordivary force of wind. The lowerend | orymbs with the fingers.—Dingler's Polyt. Jour., 289, 525,
of the pintle opening in the spring chamber has a shoulder _—  —tver— ——————
on which the free end of the coil spring rests. This shoul- " A Stray Balloon,
der protects the lower end of the spring from injury and, Mr. John W. Tobias, of the whaling brig Rosa Baker,
holds it in place when the shutter or door is lifted off the which arrived at Boston on July 1, reports that on June 17,
hinges. The pintle has a milled head by which it may be at noon, in latitude 27" 50°, longitude 67" 30/, he observed a
drawn out of the hinge, and on its shank near its upper end ' large balloon in the westward. It was apparently about one
there is a pin that will engage the ratchetteeth when the mile in elevation and about five miles distant, and proceed-
head is pressed down. In the lower end of the pintle there ing slowly in a northwesterly course. We set our colors,
is a longitudinal slot the ioner end of which
is within the spring chamber. The upper end
of the coil spring is fastened to the spring
chamber, and its lower end is left free and
rests on the shoulder at the bottom of the |
chamber, as shown in Fig. 2, and is beot and
received by the slot in the piotle. The
pintle is retained in the hinge by its own
gravity, and it may be raised or lowered or
entirely removed at pleasure without affecting
the position or fastenings of the coil spring.

Further information may be obtained by
addressing E. L. Richards & Co., 733 Broad-
way, New York, or the inveotor as above.

NEW MECHANICAL MOVEMENT.

The engraving shows a new mechanical
movement for changing a reciprocating mo-
tion into a continuous rotary motion, the
device being capable of producing rotary
motion at every poiot in the revolution of the
crank.

Fig. 1is a plan view, and Fig. 2 is a side
elevation, partly in section, showing the rela-
tion of the various parts. The device
represented as connecting the crosshead and
crank shaft of a reciprocaling steam engine,
but it is capable of application to any kind
of machinery in which reciprocating is con
verted into rotary motion. The ways, A,
support the crosshead, which is attached to
the piston rod of the engine and reciprocated
in the ususl way. The crosshead carries a
lever, C, having at its ends connecting rods
connected with the cranks, D E, the latter
being connected together by the tie rod, F,
50 that they stand at right angles to each
other. Pawls, G H, jointed to opposite
gides of the upper end of the lever, C, are fitted to ! but could get no signal from . The serial traveler re-
engage notches in the ends of the auxiliary crosshead, B, and | mained in sight until 3 P.M., when the weather beoame
are arranged 50 that during the stroke one of them may be ' cloudy and it was hidden from our view By the aid of our
engaged by an arm attached to one of the w ays, A, and the | glsses we could distinctly see the car thal was attached to
other will be engaged Ly an arm projecting from the other | it swaying to and fro as it moved along, but could not ob-
way serve any occupants, The balloon seemed to be of n white

With the device nrmanged in this way the engine will turn | or cream color, and of Jarge size. Tt was proceeding In the
only in one direction, but by sttaching a set of pawls, G H, | direction of Cape Hatteras, the nearest polnt of the Ameri-
to the lower end of the lever, C, the engine may be madeto | can coast, distant upward of 600 miles.

LANE'S SPRING HINGE.
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MECHANICAL MOVEMENT.
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| Mr. William H. Mellott, of Ray’s Hill, Pa

[JuLy 23, 1881,
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NEW GLOVE FASBTENER

An improved glove fastencr Intely patented by Mr, Fredo
rick Schramling, of Sabula, Town, isshown in the engraving,
The invention consists in n metal strip or plate with side
| Tugs or flanges, connected with two wires attached to the op

posite lapels of a glove or mitten, the other ends of the wige
being bent and passed loosely through apertures in the onds
[of the strip, and are prevented from being drown out of
these apertures by knobs or buttons at the ends of these
wires. The glove is closed by turning the flanged strip iy

!

SCHRAMLING'S GLOVE FASTENER.

such a manner that the wires will be crossed Jongitudinally
between the flanges or side lugs of this strip or plate.

Figure 1 shows one of the gloves with the fastener open,
while the fastening of the other glove is closed, Figure 2
shows the fastener in detail.

When the fastener is opened it gives ample room for the
!inscrlion of the band, and when it is closed it is self locked
and holds the glove properly in place.

MECHANICAL INVENTIONS.

Mr. Frank W, Kepner, of Houlton, Me., has patented an
improved mill-feeding device, the object of which is to
| prevent choking of the mill feed. It is impossible to clearly
| describe this invention without engravings.

An improved wood-sawing machine has been patented by
The object
of this invention is to facilitate the sawing
of wood and promote convenience in operat-
ing sawing machines.

Mr. John H. Boren, of Huaubstadt, Ind.,
bas patented an improved water elevator
which is so constructed that when the filled
bucket is raised an empty bucket is lowered.
The invention consists in a chute or gutter
passing throngh the frame of the water ele
vator, and provided with a parallel rod a
short distance above it, on each side, against
which projections on the buckets cateh, there-
by tilting the buckets so that their conlents
will flow into the chute,

Much difficulty has been experienced in
running millstones from backlash from the
face of the stones getting out of relative posi-
tion, and consequently irregular grinding.
To overcome these difficulties Mr. Frederick
Mayo, of Zanesville, Ohin, has patented a
millstone driver having arms with adjustable
springs, to compensate for backlash, to pre-
vent irregularities in the running of the stone
and insure the best results otherwise,

An improved table for wood working ma-
chinery has been patented by Messrs. Michael
Lally, of North Lawrence, Ohio, and John J.
Kehoe, of New York city. The improvements
relate to the tables of band, jig, avd other saws.
and the tables of other wood-working ma-
chinery upon which the material is required
to be moved by hand. In this apparatus the
work moves upon a series of balls adjustably
supported and capable of turning freely in
any direction,

An improved Jathe attachment has been
patented by Mr. Harry C. Barnes, of Vallejo,
Cal.  The object of the invention is to eom:
bine with a lathe sn attachment by which teeth may be
cut in gear wheels with sccurncy and rapidity.

Mr. Robert Rutter, of Dillon, Montans Ter., has patented
an improvement in the construction of the wagon brakes
known as the ** Californin ” or ““roller ” bkes in such a
manner that they can be reversed to bring tho bruke lever
upon the right or left dlde of the wagon, nccording us the
brake Is to be  put on * by u man riding on the left-hand
wheel horse or by a driver riding in the wagon,




'uwm of Union City, Tenn., has patented
_uum ‘.rmawmmdmm

‘comes to astate of rest, and which can be

~ readily adjusted for sowing any desired quantity of seed

mmﬂwmmm a5 may be desired.
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¥ A New Exhilarating Substance.
-, D, Luton, of Rheims, calls attention ina French medical
m 1o the exbilarating properties of the tineture of ergot
“of rye when associated with phosphate of soda. The cir-
comstances of the discovery were as follow: A woman of
62, at the infirmary of the Maison de Refraile, in Rheims,
‘was receiving tincture of ergot of rye for disease in the knee.
Fearing an unfavorable turn, the doctor thought to strength-
en the action of that medicament with phosphate of soda,
and accordingly combined a Jittle of the two substances in a
quarter of a glass of sweetened water.  The patient, about
Alree-quurters of an hour after taking this, surprised the in-
mates by bursting into Joud lsughter, without obvious
yeason, and this coutinued for more than an hour, with brief
intervals,  The laughter scemed to be assoclated with merry
ideas, and to indieate a kind of intoxication, For some time
after it died down the woman was in great spirits and good
humor. Dr. Luton bad not witnessed the scene, but the
consequences to the patient being good, he administered the
substance again, and a third time, observing the same effect.
The experiments were further repeated on seven or eight
women and girls with like results. In the case of men the
action of the substance is less marked: it appears only in
coloring of the face, giddiness, and slight beadache. The
effects in question have probably a common origin, it is
thought, with those from eating rye bread when, in rainy
years, the cereal contains as much as five per cent of ergot.
A sort of intoxication is produced which the consumers by
no means despise,
S ——tre—

Tucreased Occupation for Women,

Mrs, Mary A. Livermore says that one evening twenty
years ago o few ladies, interested in the welfare of women,
discussed the employments open to women. They counted
eleven and conld think of no more. Recently the same
ladies repeated the enumeration, and were able to point out
287 employments which women could engage in.

S e re—
A Gift to the Muscum of Nutural History.

Mr. Robert L. Stuart, President of the Metropolitan
Museum of Natural History in Manbattan Square, has
presented to the museum the valuable
“De Morgan ™ collection of prehistoric
stone implements from the river gravels
and peat beds of Northern France,
The series of specimens representing
the Stone Age inDenmark at the Centen-
ninl Exhibition were already in the
possession of the museum; and the gap
between thut collection and the one
just acquired is filled by the magnifi
cent collection deposited by Mr. G. L.
Feuardent, which in itself includes a
series of objects belonging to the
period of the river man in England, the
cave mun of Southern France, the
Intter from excavations made by the
Marquis de Vibraye,
and  quaternary  habitations of the
Lovie Vulley, The lacustrine period
is fully represented in the
collection by the finds of Dr
the Swiss lukes, comprising stone
implements with their origion handles
of stag born, jade axes, chisels, cte,,
pottery of all sorts, and finally, numer
ous tools and ornaments of the bronze
age from the sume locality. This
collection is completed by the ovidian

from the tertinry

Feunrdent
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pplied to excess,

Scientific American.

NEW TIRE TIGHTENER.

The congraving represents a novel device for expanding
the fellies of wagon wheels, so as to tighten the tire and
prevent the wheels from being wrecked, as they frequently
are when the tire becomes looce.

WILKIN'S TIRE TIGHTENER.

A, B, are telescoping metallic ferrules, provided with re-
cesses, into which the ends of the felly sections are fitted.
These ferrules are provided with diagonal toothed faces, C,
having between them a wedge shaped opening, when the fer-
rules are fitted together. An endless screw carries an elon-
gated nut, D, having diagoval toothed edges, the inclination
of which corresponds with the inclive of toothed faces, C.
The screw is fitted through the ferrules, as shown, so that it
has a bearing in the upper plate of ferrule, B, and a project-
ing head on the inver side of the felly, by which the screw
may be turned.

When the wheel is constructed the device is inserted at
the joint with the ferrules, lelescoping as faras possible, and
with the nut at the top of the wedge shaped opening. When
the felly needs tightening the screw, D, is turned, and the
nut, E, travels toward the head of the screw and forces the
ferrules apart, and with them the felly-sections.
travels along the faces, C C, of the ferrules, the teeth on its
edges ride over the teeth on the faces, the teeth interlocking

when the nut is stationary, so preventing it from being

EXPLOSION OF THE BOILER OF THE WRECKING STEAMER B, & J. BAKER.

Implements from Greece.  Prof. Spen
cer ¥, Baird, speaking of these two
collections, says that no muoseum on
this continent, the Bmithsonian includ
od, possesses nnything equul to those
now brought together at the Museum
of Nantural History. ‘The musgeum is also rich in American
untiguitio
N

CArBox tracing paper is prepared by rubbing into s suit
able tis of 6 part [ lard, 1 part of beeswax,
and sufficient | binek to t o good color The
mixture ou : ! ud showid pol ben

| moved buck toward the tire by jar or vibration, The ex-
punsion of the fellies caused by foreing apart the ferrules
| tightens the joints of the wheel and expends it 50 a8 to tightly

| fit the tire
This invention wns Intely patented by Mr, Alfred Wilkin,

of Toledo, O, who may be addgssed for further informa
| tion
| .

Asthe nut |
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COLLAPSE OF A STEEL BOILER FLUE.
BY 8. N. HARTWELL.

On Sunday morning, the 12th of June, 1881, one of the
large flues in the boiler of the wrecking steamer B, & J.
Baker collapsed while the vessel was lying at anchor off the
const of Virginia, The accident resulted in the death of
three men sod the sealding of one or two other men,  Very
little damage was done to property other than to tbe boiler
itself. The vessel was owned and used by the wrecking
firm of Baker & Co., of Norfolk, Va., but with other pre-
perty of that company it is believed to have since changed
owners. The vessel is described in the government certifi-
cate of inspection, which expires Junuary 22, 1552, as &
small passenger steamer, built of wood at Baltimore, in 1864,
21267 tons register, rebuilt at Norfolk in 1870, baviog one
low pressure (%) engine, 22 x 24 inches, and one iron and
steel boiler, built in 1877, 16 feet long by 7 feet dismeter,
and allowed to carry 50 pounds steam pressure per square
joch. There were on this boiler, according to the smme
authority, the usual safety applisnces, namely, two safety
valven, three gauge cocks, two steam gauges, and a fusible
plug, This vessel is a propeller, and was used for towing
nnd lightering,

It was o tugboat boiler, of the return tubular type, shown
in Fig. 2, where the boiler is represented with its port side
townrd the observer, part of the shell being omitted to show
the broken furnace tube. The diameter and length of the
boiler are given above. It had two 27 inch round furnace
tubes, straight from the boiler front to the back connection,
each made of three steel plates about quarter inch thick,
which were secured together by outward-turned riveted
flanges. A fire-brick bridge wall in each tube at about two-
thirds the length from the front, upon which the fire grates
abut, divides the tubes into furnaces, ash pit, and flue lead-
ing into the buck coonection, whence the gases return to
the up-take chamber and chimney above the furnaces through
seventy-five small tubes. Cast iron doors, with door frames
bolted to the front boiler head above the grate level, formed
the front walls of the furnaces.

The facts contained in this report were obtained through
the politeness of the owner, Mr. J. Baker, who gave the
writer permission to examine the interior of the vessel and
the broken boiler, which was done before anything involved
in the explosion had been moved. Men and means to faci-
litate the examination were placed at his disposal, in the
belief that something would be brought to light in expla-
nation of the accident that came upon them so unexpect-
edly after having done all in their power to make the vessel
safe and efficient.

Fig. 1 is n sectional view of the boiler and fire room.
It is intended to explain the course of the escaping con-
tents of the boiler, and the effect on objects in the vicinity.
The engraving, by means of the arrows, sufficiently explaios
the direction taken by the broken objects, which consist of
the boiler hatch beam, the bulkhead forward of the boiler,
which separated the fire-room from the forward storage
room in the hold, the cast iron doors and their frames, all
burst off and broken from the front head. The bridge wall
and grate bars from the port furnace, and the back connec-
tion door from the rear end of the boiler. Halches and sky-

{lights were blown off. The whole interior of the vessel's
,hold bore marks of the force with which things were

driven before the scalding torrent that
was impelled by its contained heat with
terrible velocity,

Fig. 8 is a sketch on a Jarger scale
showing the rear end of the collapsed
tube and a part of the tube head in
section. Also the pateh upon the lower
part of the tube,

The thickness of the plate, T, at the
thickest margin of the rupture where
a gauge could be applied, was found
to be 0220 of an ioch, near the ex-
tremity of the torn edge, about half
way up the side of the tube. From
there to the point, B, the lowest part,
the thickness decreased, the metal hav-
ing wasted by corrosion on the water
side, #o that after rupture It showed a
ragged koifeedge.  Noar the edge, on
the bottom, holes were corroded en-
tirely through. On the lower exterior
surfuce of the other tube were found
broad shallow pits of irregular shape
extending over u lnrge sres, indicating
that this tube was thin also, but not as
far gone us the port one,

The pateh at C, Fig. 8, covering the
lower part of the flanged seam, and
the rear end of the longltudingl seam
of the broken tube, Is sufficient proof
that the englueer had heen warned by
nleak that o weakness, or at least a
dofoet, existod hore, und it was his
duty to have tested with proper tools
the surrounding parts before applying a pateh, Drilling
bis bolt holes in the flue should have shown him that the
plate was too thin, and he should bave reported the dcmb-
ration that was golng on to his owners and the looal
ors. It is obvious that the man in charge of the boilers
should watch for and report daongerous defeots to the proper
officers, otherwise bow can they know of thelr existence and
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* be brought in with the feed water used to make up the waste | the health of their workmen. Indeed, when a place has

Scientific American.

Al may oocur In the interval | on board the Buker, the rltor deslren to eall attention fo
% & Vg OWALES the practice that thero prevailed, nccording to a letter

MWW& this exploston: | rocently received from her gontlemanly and obliging muster,

. pectors o The
United Tnspectors of stenmn | Captain Charles L. Nelson, in answer to inquiries,
:'Wm‘ﬂ\hmn ul?ﬂm of bis snswers are that the boot is fitted with a

. iy e Praecy enser, from er is returned to the
" Bakor, was Ty Baperintendent | surfuce cond . from which the wat
& w3, gﬂu‘m“ ﬁwu ﬂm ;‘f’ Juve. Tt states | boiler, entering the back head on each side a little below the

W L : f\ inches in
it the secident was the collapse of flue cavsed center; that the habit was to blow twenty four
“ e Mﬁ:ﬁ UI::ON ﬂmdofa;k’::ck bands slm:"; twenty-four hours, and that when lying at anchor w:ltcr !:':
thnt the engineer on watch wis asleep [n his berth at the | fod from the sea and pased through s hester entering
time of the accldent, and this evidence is corroborated hy | boller 8l 80° (o 190 'l'fah. s
‘tho fact that his hody was found in his berth. The condi: l‘ The Norfolk Virginian of ourrent date printed the fo A
tion of the bollor shows that all the doors were elosod,” |ing: The investigation into the causes of the aceldent tn' 10
This e the whole of it: overpressure meaning a pressure boiler of the wrocking steamer B, & J. Baker, off (u;n;
a littdo oo great for the weak flue. Tt mny, however, have | Heary, on Sundny morning last, by which three colorec
‘been within the limit of Gfty pounds per square inch allowed | mon were Killed and oue white and one oolorod man wore
by the certificate, which was written less (han five months l scalded, was concluded yesterday in Berkley, the coronor’s
before, or ele what good wore the safety valves, which | jury consisting of George T, Hodges, J. R llum!)hrlvu, R.
should have been automstic in their nction whether the | D. Cornick, G. W. Stell, Nathan Jones, and J. N. Ethoredge,
was asloep or swake *  No theory is therefore nee- | who rendered the
essary in thix case to nccount for the immediate cause of the VERDIOT
accident. The remote oause from which the deterioration | that the victims came to their deaths by an cxplosion of a
of a strong flue of the best quality of homogeneous metal | flue of the boiler of the steamer B. & J. Baker, caused by
that I8 known to modern engineers, arose is not so clear, | an over pressure of stenm resulting from gross neglect of
although much bas been written and some indirect experi- | the enginoer, andd, from the evidence elicited, we the jury
ments have been made Ly the British Admiralty Boiler | fully exonerate the remaining officers and owners of said
Commission for the purpose of finding o remedy for the rapid | stenmer.
deteriomation of hoilers in the Royal Navy, since the intro- |
duction of surface condensation. Rear Admiral C. Murray |

S .
A Model Monufmeturing City.
:

Avusley, & member of that Commission, contributed a paper | Great manufecturing establishments are generally the

[JuLy 23, 188,

rocts, and from one to two and three stories in height, syp.
plied with perfect swWorge, running water, as, haths, mar
ble fireplaces, nnd many other forms nfnwl-'n'n improvement
in dwellings, equally as complete as those which a milliop.
alre ¢an obtain, A besutiful park ndorned with irees, clioles
shrubs, and winding walks fronts the new oity. A linle
lake whose bed was formed by excavating the earth for 6l
ing other portions, shines like a gem in front ,.r.u.p grest
manufactory. The rallway station where the visitor gety
his first impression of the place is not a dingy westher.
beaten shanty, but n gothie structure of brick, itself a model
of taste and elegance.  There are rapidly avising a hotel 100
feet square; a murket house of equal size, where varions
articles of food can be cheaply obtained; an arcade building,
which will contain a publie library, art gollery, assoeintion
rooms, and some fifty stores and business offices.  Plang
aro being devised by one of the leading educators of the
eountry for school accommodations, and churches will
quickly appear,

On the whole vast tract of some 3,500 acres owned by
Pullman's Palanee Car Company snd the Pullman Land Asso.
ciation, where this great scheme of & model manufacturing
city is to be worked out, not a single liquor saloon will be
tolerated to corrupt the morals and deplete the pockets of
the inhabitants. The charncter of the enterprise jtsell
removes (the exeuse which is often urged for the existence of
saloons—that they afford the poor man his only place of
amugement and his only solace. When the day's work is over
the workman will not be tempted to seek refuge in the
snloon from filth and disense and discomfort at home,  His

to the Jotrnal of the Rayal United Service Tnstitution, which | result of growth from small beginnings. A shop is located
was printed by Van Nostrand in November, 1880, From in some cheap and undesirable region, the workmen lln(l}
the part of the paper in which the Admiral summurizes the | bomes as best they may anywhere around, or sometimes
veport of the Commission's Ocean Plate Experiments, it | basty structures are erccted for their occupancy, and-the
appears that a set of plates of bright but not polished steel | enlerprise commences operations, There is no pretense of |
and iron, four inches square by 3’ thick from different  clegance, or taste, or comfort, cither in the establishment or |
PR England were sent to ** men of war in the Medi- | its surroundings, Noise, dirt, and discomfort characterize |
terranean. West Indian. Pscific. Australian, China, Brazil, | it from the start, and as the establishment grows, and ﬂn-“
Cape. and East Indian stations, troop ships of the home and | fumber of it< employés increases, the same characteristics
foreign service, tugs in home ports, and merchant vessels | extend to the whole surrounding region. The streets are
belonging to as many as forty-five of the principal steam | filled with cheap unattractive cottages or vast unwholesome
ship companies, lrad-ing in every part of the globe.” A | tenement houses. The gulters overflow with filth, in which
blank form was supplied with énch st of plates to be filled unwholesome children endeavor to find amusement. Nospot
in by the chief engineers. The following table is made from | Of green grass, no bough of green tree is seen, a pall of
forty-two sets of these papers, all that were available when | smoke bangs over the settlement, and grime and squalor,
the paper was prepared, showing the Joss in grains per square and often disease, accompany the development of the great
foot for each ten days the plates were in the boilers. The industrial establishments where labor finds employ ment and
table is rearranged, so as to be intelligible as far as may be | sapport. Whileit is true ‘!‘“ there are many manufactories
without the balance of the paper, space for the whole of | Where the result of prosperity has been shown to some degree
which is not now available. in the construction of excellent buildings and the adornment
The point made by the author of this paper related to the ' of the surroundings, still the vast number of ourindustrial
effect of the presence or absence in the boiler, used in con- | works are anything but inviting to the eye, or indicative of
junction with surface condensation, of air (gas) which would | care on the part of their proprietors for the happiness and

in blowing off, and Ly leskage. The table is arranged from | been started, as most manufactures are, without regard to

his data in groups such as they were divided into by him,

Loss In grains
square foot in 10 53';..

Group (1). Those that do not change any

of the water at sea, mean of 10 sets of
66°49
Group (2). Those that change 3 inches in

depth of water in the boiler in 24 hours;

mean of 9 sets of experiments. ........ 26°49
Group (3). Those that change between §°

and 12° in 24 hours; mean of 7 sets of

BT S L e na s oy waiee’s 149-87
Group (4). Those that change more than

127 in depth of water in the boiler in 24

hours; mean of 6 sets of experiments. .. 32875

From this it will appear that where the greatest amount
of water was daily changed, involving the introduction of
nir, which contains the very active corrosive agent carbonic
acid gas, then the experimental plates suffered most from
corrosion.

The author of the paper states what does not appear in
the table, that the plates in those boilers of group 1 that

were emptied at the shortest intervals suffered more than the |

others in that group.

Ho next compares steel with iron plates as regards rapidity
of corrosion, and the different brands of English steel, from
which it appears that crueible steel suffered least, Bessemer
next, and Siemens-Martin most under like exposares, while
Blaffordshire iron suffered least of all, Lowmoor ranking
next to crucible steel. The extremes, however, belween
Btaffordshire iron, 128, andsoft steel, 155 graing per gquare
foot in ten days, was not so decided us when they were
exposed in boilers in conuveetion with Jet condensation,
when the figures were, iron 119, and steel 179 grains,

Then fresh and sea water are compared as to their corro-
sive action, with the following results referring to the
groups in the table. Group 2, fresh water, loss 49 gralns;
sea water, 102 graing; group 3, fresh, 78; sea, 166, while 1o
the first group, no blowing off, fresh water was the most
active a8 28 j5 10 20.  Fram all of which the author of the
paper concludes that when no change of water is made SO0
water has the advantage, but when from 8 inches to 12
inches of the depth of the water in the boiler are daily
blown out; then fresh water has the ndvantage. He cites a
Case of comparison of u bofler and u feed water heater wlhire

the loss in the heater was 93 grains, and in the boiler only |

1614 graius, the sir (gas) having been trapped in the heater,
Without attempting to explain the corrosion that oceurred

appearances or comfort, and its growth has taken the same
form, it is almost impossible ever Lo regenerate it.

To build up a modern manufacturing village, the work
must be begun at the bottom.  While there are examples in
this und other countries where this has been done, there is

! nothing anywhere te compare, either in perfection and
“breadth of plan or rapidity of execution, with the new town
of Pullman, which, within a few months, has sprung up on
the shore of the little lake Calumet, a few miles south of
Chicago. While the car works which are being established
here are remarkable for their size and perfectness, it is not
the manufacturing aspect of the matter of which we wish

home itself, the beautiful surroundings of park and lakes and
shady groves, the library, the reading room, the indications
all about of peace, order, cleanliness, and bealth, will tend
to make repugnant to him the thought of the squalid saloon
and its imbruted frequenters,  All bis surroundings will
impel him to take high views of life in its possibilities and
move him to sct a worthy example to his children.

Before the first year shall have elapsed, not far from two
millions of dollars will have been poured out in the deselop-
ment here of this remarkable and philunthropic scheme. At
the rame time it is not a Utopian enterprizse. While the
workingman can obtain & charming home for from 9 o
£16 a month, with all the conveniences and luxuries of mod-
ern house architecture, the rental will pay a bandsome inter-
est on the cost of the building and also on the value of the
land at a figure vastly enbanced over the original cost, so
that in helping the thousands of workingmen and their fami-
lies who will form the nucleus of this new city the project-
ors will at the same time receive a fair return for their
financial risk and expenditure.

The result of this remarkable enterprise will be watched
with great interest as inaugurating a new era in the founda-
tion and development of manufacturing industries, in which
the condition of the workingman will play a far more
important part than it generally bas hitherto. It will show
that it is not only a kind and benevolent thing for employers
to make the workingman comfortable and contented, but a
profitable thing, because it makes him abetter workman and
removes from him the fecling of discontent and desire for
change which too often characterizes our working popula-
tion. The town of Pullman is an exemplification of practi-
cal philanthropy based upon business sagacity. May its
leading characteristics and the motive which prompted its
public spirited projector prove examples which shall bave
many emulators!—Raiheay Age.
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here to speak. It is in its relation to such a village or city
as is here being built up by a single organization, to the army |
of men whom it will employ, totheir families, and tosociety,
of which they form u part, that this enterprise shows its|
grandest phase. Here we are to have an illustration of what
a man with unlimited means, and actusted by a broad phi-
lanthropic sentiment, which at the same time is backed by
an eye to business prudence, can accomplish,

The town of Pullman is nQt a public charity. Its
workmen are not to be supported as paupers or amused
as children. They are to by treated as men who can ap-
preciate what it is for themselves and their families to be
surrounded with the comforts and luxuries of modern civil-
ization, and who are glad and willing to pay something
for it, and who will show their appreciation by render-
ing better service to their employers, and becoming useful
and self-respecting citizens.

June, 1880, the site of this model town wns o brond
streteh of prairie over which the high grass waved undis
turbed by wheel or fool. Here Mr. George M. Pullman,
President of Pullman’s Palace Car Company, decided to
undertake the grand work of founding a model manufactur-
Iug town, which bad been for yeurs his‘gnm.

The work once commenced was pushed wi
nary energy. All through the bitterly cold wit:tr W
g “Hires | S0l

| were arising, when the workmen were obliged 1o h

burning upon them 1o keep themselves from freezing, when
the stone and brick had to be picked out from the dreifts of
snow and the packing of fce in which they were buried,
and when the workmen, to the number of a thoussnd or
maore, bad to be enrried to and from the eity a dozen miles
every day. . But in spite of the elements the work went on,
| and to-day there stands n group of vast and imposing build-
ingw, forming a manufacturing town for workmen such as
is not seen anywhore else.  The houses are handsome, even

A Durable Whitewash,
To the Editor of the Scientific American :

In regard to the query of C. B. C., in your last number,
in relation to whitewashing, T believe I bave tried every
known wash. The so-called White House stucco wash isna
better than any ordinary whitewashi. No brick wall that
ever is intended to he painted should be whitewashed. All
washes absorb water, and in damp weatber lose their color.

The best wash that I have ever heard of is made as fol-
lows: For one barrel of color wash—Half & bushel white
lime, 3 pecks hydraulic cement, 10 pounds umber, 10 pounds
ocher, 1 pound Venctian red, quarter pound lampbluck.

Slake the lime; cut the lampblack with vinegar; mix well
together; add the cement, and fill the barrel with water, Let
it stand twelve houry before using, and stir frequently while
putting it on.

This is not white, but of a light stone color, without the
unpleasant glare of white. The color may be changed by
adding more or less of the colors vamed, or other colors.
This wash covers well, needing only one coat, and is supe-
rior to anything known, excepling oil paint.

1 have known a rough board barn washed with this to look
well for five years, and even longer, without rencwing.

The cement hardens, but on a rough surface will not

T. G.

Cincinnati, Ohio, July, 1881,

et B

Tue trust fund creatod by Professor Tyndall upon his
departure from this country has accumulated sufficiently
for the purpose to which he devoted it : The assistance of
needy American students in pbysics who should show
aptitade for original stndy and should wish to complete

elegant, brick structures with stone trimmings and slate

their education in Germany. The fund will now furnish
o moderate fncome 10 two students. Vaasrvitsr ol
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balls, bus been patented by Mr. Edmond
N. Y. The invention consists ina
iion attached to a stud projecting

temperature, isa phenomenon exhibited
degree by many substances—mineral,
vegetab is developed under a variety of
In a few substances the light is developed by
change or a process of slow combustion, as in the
phosphoras, from which the name phosphorescence
derived. In others the substance suffers no appre-
le change, only requiring exposure to a strong light to

‘themselves when taken into the dark. The diamond
‘many miners] substances develop light in this way, and

taken into the dark much in the same
dies part with their heat whea removed from
SR the source of heat. .

- With some of these substances the application of heat
- causes the development of a brighter light (though for a
~ shorter time than would be otherwise required to exhaust
< < 7 the supply); and again, there are some substances, such as
- fluorspar, tbat absorb light, but do not give it out until

.

Muny substances also become phosphorescent while erystal:
lizing.

 Scientific Qmerican,

| observed in spriokling finely powdered fluorspar (calcium

strong light for ashort time, exbibit phosphorescence for
no time after removiog to a dark place. A caleium sul-
ide has been propared that, after a short exposure to sun-

~eontinne to give out light for ten hours in the
keoping in the dark, one of theso substances
to give out light, it may be made to give a series
I exhibitions by boating it fiest with the hand, then

bath, and floally on a hot stone plate,

read quinia or its sulphate on a
‘the paper on a plate of hot metal

. atrong rescent light develops at
sand spreads to the center. A similar display is

the

fluoride) over & plato of hot metal in the dark.
'&uﬂm and allowed to cool breaks into small
ves, and along the cracks a phosphorescent light appears,
which Is sometimes strong enough to be visible even in day-
light. Potassium sulphate fused with cream-of-tartar shows
the same phenomenon,
PHOSFHORUS,

Phosphureted oil ia the best means of exhibiting the
luminous properties of phosphorus. A small piece of dry
phosphorus, about the size of a pea, is placed in a test tube
with a little pure olive oll.  The test tube is held in the
waterbath until the oil heated and the phosphorus
liquefies; it is then shaken until the oil will take up no
more phosphorus, and, after allowing the oil v become
clear, it is poured off into a small glass vial provided with
Only & small quantity of this oil in the
. When it is shaken about so
s to coat the sides of the vessel, and the stopper is removed
50 ns to let the air get in, the oil-coated sides of the glass
become at once luminous, anid continue so as long as the
stopper remains out.  Characters written on paper with oil
thus prepared (freshly), appear in the dark very brightly.

Phosphureted ether is prepared by digesting phosphorus
in ether for some days in a tightly stoppered bottle, A
piece of sugar dipped into this ethereal solution and then
thrown into water makes the surface of the latter appear
quite luminous in the dark.

Young experimenters must remember that phosphorus is
very dangerous to handle when out of water, and often
inflames spontaneously when exposed dry in the air,

The Storage of Eloctric BEuergy.

Sir William Thomson, in a recent note to Nafup, con-
firms the favorable results of his previous experiments with
the Faure battery. He says: *‘Iam coutinuing my experi-
ments on the Faore accumulator with every-day in-
creasing interest. I find M. Reynier's statement, that
a Faare accumulator, weighing 35 kilogrammes (165

- The color of the light developed by many of these sub- | pounds), can store and give out again energy to the extent
{ of an hour's work of one horse power (2,000,000 foot pounds),

stances varies with their nature and the degrees of heat to
which they have been exposed. A certain scale of lightand
color may, therefore, be produced by grouping togethier dif-

ferent substances or samples of the same substances previ- | portion of the energy used in the charging is lost in the pro-
|cess of charging and discharging. 1If the processes are

i ously hested ut different temperatures.
The following are methods for preparing some of these

o pyrophors:
' BARIUM SULPHIDE.
Finely powdered barium sulphate, free from iron, is
formed into balls with gum tragacanth; the balls are dried at
& moderate temperature, then placed in a crucible with a
luted cover and kept at a red heat for an hour. They nre
then allowed to cool slowly, and while still warm are trans
ferred to glass stoppered bottles.
A better light is developed from the following charge:
Barlum sulphate (C P .. ... ovven. .. - cee «ne B2 pafin,

Magnesium carbonate (C, P) . 1part
Salphor (C.P) ... . g St tea
Gum tragacanth. ... ... .. qn

This is beated in the crucible as before described.
STRONTIUM SULPHIDE.

TR BURORD (O ). oo eersncars: sns Sosvesssons 22 parts,
Bulphur (C. Py ........... *9n SSReRh: ke . 1 part,
B RTINS s 4 e 55 o s+ nbo ks - S4Tentah Bansdssss s Q. »
Proceed ns before.
CALOIUM SULPHIDE —{CANTOXN'S PHOSPHORUS, )

Caleine clean oyster shells to whiteness in a crucible, sepa-
mte the clearer portions, reduce these o a fine powder, and
place in layers with intermediate layers of flowers of sulphur
in a erucible, cover, and heat to dull reduess for about half
an bour. Cover the crucible tightly and let it cool slowly
in the erucible.

Another method of preparing this phosphorescent sulphide
is o heat bisulphide of lime—obtained by boiling lime in
a little water with twice its weight of sulphur—inacovered
crucible at a low red hent for one hour

CALCIUM AND ANTIMOXY SULPHIDES
Calelned oyster shiclls veves : 3 parts
Fiowensof sulpbor . ... ....... o : dsan it
Asntimoule acid : .o : 1 part

Mix intimately, in fine powder, and heat for half an hour
in a covered crucible at Inw redness

CHLORIDE OF CALCIUM

Fuse chioride of caleinm 1o a erucible and pour it ont on
& clesn iron plate.  As so0on s it becomes cold enough break
It into pleces and transfer o well stoppered bottles

CALCIUM NITRATE,
Dissolve chudk or marble dust in nitrie acld, evaporate to

A dryness, and fuse in o poroelain crus ible,

‘amply confirmed. I have not yet succeeded in making the
| complete measurements necessary to say exactly what pro-

pushed on too fast there is necessarily a great loss of energy,
just us there is in driving a small steam engine so fast that
energy is wasted by ‘ wire drawing* of the steam through
the steam pipes and ports. If the processes are carried on
too slowly there is inevitably some loss through local action,
| the spongy lead becoming oxidized, and the peroxide losing
some of its oxygen viciously, that is to say, without doing
| the proper proportion of electric work in the circuit, T have
| seen enough, however, to make me feel very confident that
in any mode of working the accumulator not uselessly slow,
| the loss from local action will be very small. [ think it most

| probable that at rates of working which would be perfectly |

| convenient for the ordinary use of fixed accumulators in con- |
| nection with electric lighting and electric transmission of |
| power for driving machinery, large and small, the loss of en-
| ergy in charging the accumulator and taking out the charge
ngain for use will be less than 10 per cent of the whole that Is
Ih]n-,hl in charging the accumulator; but to realize such dyna-
mical economy us this prime cost fo lead must not be stinted.
I bave quite ascertaived that accumumators amounting in
welght o three-quarters of a ton will sufllce to work for six
bours from one charge, dolng work duriog the six hours at
the uniform rate of one home power, and with very high
cconomy. 1 think it probable that the economy will be so
high that ax much as 90 per cent of the energy spent in the
charge will be given out in the circuit external to the accumu- g
Intor. When, as in the proposed application to driving
tramenrs, cconomy of welght is very important, much Jess
perfect economy of enorgy must be looked for, Thus,
| though an eighth of u ton of accumulators would work very
cconomienlly for six hours at onesixth of a home power, it
would work much less economically for one hour at one
horso power; but not so noeconomically as o be practieally
fatal to the proposed use. It seoms indeed very probable
that a tramear arranged to take in, say, 744 ewl. of freshly
charged sccumulators, on leaving headquarters foran hour's
run, may be driven more economically by the eleotric enorgy
operating through s dynamo-electric machine than by horses.
The question of economy between scoumulatons carried in
the tramear, us in M. Faure's proposal, and electricity trans-
mitted by an fnsulated conductor, as in the electric milway
at preseot helng tried st Berlin by the Messrs. Slemens, is

- —
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circumstances in which the insulated conductor can be Inid,
Messrs. Siemens’ plan will undoubtedly be the most economi-
cal, as it will save the earriage of the weight of the accumu-
lators. But there are many cases in which (e insulated
conductor is impracticable, and in which M. Faure's plan
may prove useful. Whether it be the electric rallway or the
lead-driven tramear, there is one feature of peculinr scientifie
interest belonging to electro-dynamic propulsion of road

Whatever work is done by gravity on the ear-
riage going down hill will be laid up in store ready to assist
aftorward in drawing the earringe up the hill, provided elec-
tric accumulators be used, whether at s fixed driving
station or in the carriage itself.”

il

Electrotype of the Brain.

A brain, preserved and metallized by the galvanoplastic
method, was lately presented to the French Academy of
Medicine, on behalf of Dr. Oré, of Bordeaux. Dr. Orés
method (which preserves the brain entire) is briefly as fol-
lows: The brain having been so armanged that circumvola-
tions are well separate, by introducing cotton wicks into the
fissures, and so that the preserviog liquid may penetrate the
ventricles, Is kept about a month in alcohol at 90°, =0 as to
acquire good consistency; the wicks are then taken out.
The brain is now plunged for ten minutes in an slcobolic
solution of nitrate of silver (100 gr. per liter of alcohol), and
carefully drained In nir. Next, it is transferred (0 8 case in
which sulphureted bydrogen is liberated, and it takesa
dark hue owing to formation of s surface deposit of sul-
phide of silver. In about twenty minutes it is taken out,
and after exposure a quarter of an hour in air, it is put in
the galvanoplastic cell, where it soon assumes a fine metallic

aspect.

A Boller Water Safety Valve.

According to the Recue Industriclle, M. Barbe hus success-
fully introduced n guard safety valve for steam bollers, to
be brought into action only on emergencies. This valve is
placed in a suitable position underneath the boiler shell, and
is essentially an ordinary weighted lever safety valve turned
upside down. When the valve is opened, therefore, water
is blown off instead of steam. M. Barbe argues that, useful
as ordinary safety valves undoubtedly are, there are
oceasions when o sudden and explosive evolution of steam
takes place, and at such times these valves are of little ser-
vice, since the steam cannot escape with speed equal to that
at which it is formed, and the pressure consequently risesto
the bursting point. In all such cases, in addition to what
must be reckoned a possible failure of the ordinary valve
for other ressons, M. Barbe’s valve would bea complete
safeguard, as it would instantly discharge a large quantity
of water. It isknown that a cubic inch of water increases
in volume about 1,700 times when transformed into steam,
and therefore the eseape of the water would oatumlly be
more efficacious in reducing the danger of explosion than
the discharge of an equal bulk of steam. The idea, of
course, is not new, but M. Barbe's apparatus for effecting
the desired object is very simple and compact, although
some objection might be urged against the awkward situa-
tion of the valve and the practical impossibility of examin-
ing it or keeping it in order during ordinary working: and
all experience shows that fittings intended fur use solely on
emergencies are seldom in working condition when the
event for which they are intended arrives, Tt is, however,
stated that experiments have been made with the guard
safety valve, under conditions similarto those of actual but
dangerous working, and it bus answered so well that many
have been fixed in French factories.

= BRSSO R e S e e
Lemon Julce in Diphtheria,

Dr. J. R. Page, of Baltimore, in the New York Madical
Record, May 7, 1851, invites the attention of the profession
to the topical use of fresh lemon juice as a most efficient
means for the removal of membrane from the throat, tonsils,
ete,, indipbtherin.  In his bands (and be has heard several
of his professional brethren say the same) it has proved by
far the best agent ho has yet tried for the purpose. He
applies the juice of the lemon, by means of a camel’s hair
probang, to the affected parts, every two or three hours, and
In cighteen cases on which he has used it the effect has been
all he could wish,

Tartariec Acld In Diphtheria,

The topical use of tartaric acid in dipbtberia has been
successfully resorted to by M. Vidal, who, in one of the
foreign medical journals, remarks upon the necessity of
thus making use of topical agenis agalost the false
membrane, as it hasu great tendency to spread by o sort of
auto-inoculation, comparable 1o what oceurs In cortain cuta-
neous affections.  His formuls is ten parts, by weight, of
tartario acld, ffteen of glycerine, and twenty five of mint
water. The acid acts upon the false membrane, converting
it into a gelatinous mass, avd favors its expulsion,

The Lady m:kll- Bay Expedition,
The Arctic expedition for metvorological and geographie
cxploration left St Johns, Newfoundland, st noon,
for the station selected for it near Lady Fraokli e
party will call at Disco or Upernavik, Greenl
mau bunters, dogs, clothing, ete., and th ey
the cud of their journcy. The steamer will at on
to Newfoundland, m ' bot? .

Lone that cun only be practically seitled by experionce, In

by Lieut. A. W. Greely, Fifth Cavalry. i ‘ &
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Varnish for Gelatine Negntives,
Collodion, by ltsolf—oven tho ordinary porous collodion |

employed in negative work—nuswors admirably, says the [ ponded lamps recontly patented by Mr. John J. Smokey, of | Gabriel’s horn, and the very

British Jowrnal of Photography. As n protection against
damp its effect is simply marvelous; for, should the mois. |
ture penetrate it and reach the gelatine film, it possesses
sufficient elasticity to withstand the struin put upon it. It
exhibits little tendency to alvsorh silver from the damp print
ing paper, and in the event of netual molstare being ncei-
dentally present when in contact with the paper there is no |
fear of adhesion,  For portraiture the film will bear working |
on with the pencil in retouching, though from its havdness
and smooth surface it is usually desirable touse a ** medium "
to give a **tooth ™ which will take the peneil.

In preparing a special collodion for the purpose we should
gelect & good, tough—nol necessary ** horny "—sample of
prroxyline, and use it of the strength of not more than four
grains 1o the ounce, with two or three drops of castor oil,
The best protective medinm we have used consisted of o
colledion mude from celloidine, which gives a remarkably
clear and structureless film, and may be used stronger than
ordinary pyroxyline. Five grains of celloidine and two
drops of castor oil to each ounce of solvents will nnswer
well, There isa slightadvantage in employing asmall excess
of ether over aleoho! in dissolving—say nine parts of ether
toseven of aleobol—both being as free from water as possible,
and the negative very thoroughly dried before application.

- e - —
ELECTRO-MASSAGE,

A Jarge portion of electrical treatment that hitherto could
only be earried out by specialists by using elaborate appa-
ratus, by the proper use of a new mode of treatment, by
employing the apparatus shown in the engraving, can be
intrusted to the hands of those who are not so skilled.,

By means of this simple machine the manipulator trans-
fers the mechanical motion used in rubbingthe patient into
an electrical current, and the current as it is generated is
transmitted through the part while being rubbed, and it ful-
fills the requirements of a treatment including rubbing,
kneadiong, pounding, flexing, ete,, combined with the appli-
cation of the electric current,

The instrument consists of a metallic roller covered with “
chamois leather or other suitable materinl, an electro-mag-
net, and a permanent magnet set in a strong frame, which
holds the instrument together. The roller, besides acting |

|
|

!

DR, BUTLER'S ELECTRO-MASSAGE INSTRUMENT,

82 the driving wheel of the machine, is so arranged that it
also acts as one of the electrodes by which the current is
transmitted, and is connected by gearing with the electro-
magnet 80 as to cause the poles of the latter to revolve oppo-
site those of the permanent mognet which forms the handle
of the instrument,
twenty five revolutions of the electro-magnet,
which is magyetized and demagnetized at
each revolution, and thus induces a current
of electricity which is ample for all pur-
poses for which it is intended. The circuit is
completed by connecting any required elec-
trode by the binding post at the side of the
instrument, the roller acting as the other elec-
trode; both are brouzht into contact with the
surfuce of the body of the patient, and as
the roller is moved about over the surface,
the current is established and transmitted
through the part over which the roller is made
to revolve.

This machine includes in itself an electrie
generator, & rubber, kneader, & manipulator,
and a set of electrodes, all in one.  Any per-
son of ordinary intellizence ean be taught to
use it under the direction of the attending
pbysician. It is portable, being quite capable
of being carried inan overeont pocket

The inventor finds in practice that it has
far exceeded his expectations, inasmuch as by
its use he gets greater tonic effects than hm;n
the employment of both faradism and mass
age sepurately. 1t fulfills most of the require.
ments of the induction current
practice and every-day cases,

in gonernl
As the current
18 generated by motion, no acids or higuids of
any kind are necessary. The instrument s
at all times ready for use, 8 matter that will
be apprecinted by all who use electricity

This treatment has been used with grout
success In cases of nervous exbaustion, debi-
lity, neuralgin, rheumatism, paralysis, ele
informed that it is ;
generally

This Invention has recently been patented by Dr, John
Buller, of New York city. Communic ations in niuunl to the
instrument may b od to the New York Dynamo Elec- |

tric Manufacturing Company, 907 Broadway, New York eity. |

, and we are
recommended by the medical profession

lddre

Scientific Dmevican,

NEW REFLECTOR FOR SUSPENDED LAMP,
We give an engraving of an improved reflector for sus

SMOKEY'S LAMP REFLECTOR.

Natchez, Niss
of lamps by throwing down the greater portion of the light
and preventing the shadow of the body of the lamp, The
lamp is suspended by chuing from a wire loop which also

| supports the reflector, and above ita small coneave plate for |
receiving the heat that escapes through the opening in the

center of the reflector,

The reflector is made in the form of a low cone from two
to five feet in dinmeter nccording to the size of the room to
be lighted, and is placed from nine to thirteen feet from the

floor. It is made from tin, brass, or copper, and nickel
plated to give it a bright and permanent refleeting surface.
The device is inexpensive aud adds greatly to the efficiency

of the lamp, 4
. @

The Bray of the Mexican Donkey.
The New Orleans Demoerat recounts the many good quali-

ties of the Mexican burro that has lately heen introduced |
into that city as a child’s horse, who, it seems, can banquet |

on splinters and seraps, carry immense loads, and is faithful,
uncomplaining, docile, and tireless; but ** we regret to say,”
continues the Democral, ‘“the butro brays. Amazing as is
bis strength, his stamina, his amiability, his courage, these
things are as nothing compared to his bray. That such a

tremendous and far-reaching sound should emanate from so |
Each revolution of the roller produces | small a source constitutes the eizhth wonder of the world. | patented a novel article of manufacture which he calls &

PRACTICAL APPLICATION OF ELECTRO-MASSAGE.

When the little blue burro—they are vearly all blug—con.
cludes to celobrate his seanty period of relaxution by o good,
healthy, whole-souled bray—when he humps bis Hitle back,
und shuts his nppealing Httle eyes, and lets his onrs le slong
his back, and then gathors himself into one eostatio note, it
18 enough to make one envy the sainted dead and long for
the cold and silent grave. The sleepers for a mile around

[JuLy 23, 1881,

P ——
start up with the sweat of terror on fheir furrowed brows,
children fall down in fits, the sick believo they have heard

atmosphers shudders like o
human ereature.  Burros don’t often bray, because they

haven't much time for braying; but they bray
and that is what keeps them so low in the
Without his bray the burro would be little short of

As he is, however, he is an animal to be admired

ometimes,
enle of animnated
nature,
an angel.
at a distance and in the abstract.”
— O —
Toughened Glnsx,

From the results of a large number of oxperiments it is
| found that the elasticity of tonghened glnss is more than
double thut of ordinary glass, and that toughened sheets hond
much more readily than ordinary sheets,  Single toughened
glass hax o resistance 2°5 times, und demi-double toughened
elase a resistance 8+1 times that of ordinary double glass,
Polished toughened sheets, of thickness varying from 0006
meter to 0°013 meter, have a resistance 367 times as great
us that of ordinary sheets of the same thickness, and the
resistance of rough toughened sheels is 588 times that of

| \ ordinary rough sheets,—De la Bastie,

—

‘\ IMPROVEMENT IN BUTTONS.

The annexed engraving represents an improved button
recently patented by Mr. Oscar Ericsson, of Sioux Falls,
Dakota Ter., and desigued for various uses, but more espe-
cially for men's garments. It is strong, quickly and con.
veniently attached, nnd is inexpensive.

The head of the button has a tubular shank, which rests
on a concaved and serrated clamping disk, and is clamped
in place by the elongated shaok of a similar disk placed on
| the opposite side of the fabric. This shank, as will be no
ticed, enters the end of the tubular portion of the button,
and is set down after the manner of an eyelet upon an inter-

It is designed 1o increase the effectivencss |

ERICSSON'S IMPROVED BUTTON.

| nal flange, holding all three of the members securely in place,
and clamping tightly the cloth of which the garment is
composed.

! MISCELLANEOUS INVENTIONS,
Mr. William W. Batchelder, of New York city, hus

* continuous mateh,” for the reason that the
entire length or body of the match is made of
the explosive compositions, which are so ar-
ranged as to tlash at will without continuously
burving.

The same inventor has heretofore patented
devices for lighting the gas in which the
lighting was effected by the union of two
kinds of composition arranged in sticks side
by side, which would not explode when sep-
arated in bulk,but when seraped up and mixed
formed a pulverulent charge, which was ex-
ploded by friction,

The present invention comprises a novel
and simplified device for carrying out this
principle, which is designed to utilize s pecu-
linr continuous match, which is constructed
on the sbove-described principle  Mr. Bateh.
elder has applied the same device to cigar
lighters. He bas also devised and patented
a novel attachment to be applied to a gas
burner for the purpose of lighting the gas or
10 be used fv any other convection desived.

Mr. Charles H. Starin, of Brooklyn, N. Y.,
hus patented an dmproved ashisifter, which
consigts in n box with an inclined top pro-
vided at the lower ond with a hinged door,
and at the upper end with a chute elosed by
u balanced gate, through which the ashes are
dropped upon an inelined sleve or grating,
down which they slide, the ashes dropping
into a box below the sievo and the cinders
nccumulating 1o the lower end of the box.

An mproved combined ruler und rotary
blotter bns been patentod by Mr. Arthur R. Hall, of Promp-
ton, Pa.  This invention relutes to that well known class of
blotters which rotate 1 o cuse and are somotimes made with
a paper cutter to front and o ruler steip on the rear of casiog.
it consists in making the ease of n sirip of sheet metal ex-
tend in the rear to form a handle, and made with o straight-
edge in front supported on two side flanges.




n that by which the
wlm ote, I now usu-
Unp’ﬂulv s woll ug neeu-
the volumetrio method as

'aulnnon caatainingslivaris brought
mluuiu u sutlelant quantity

quart ~and the quart is then divi led
ono 'M)ndnﬂ. or ono thousand equal pms or

So that, in the case of silvor, if
known 3|m how much salt is dissolved in o given
llUDf water it s onsy to enleulnte how much there is
tolmuooz the solution, and just how mueh dissolved
rany volume of it will precipitate.
[he several pieces of apparatus necessary fn proparing,
dudhlm and applying this lquid measurer are shown
annexed.  The glass burette, A, s secured in position by |
ooden clamp, B, adjustabile on the iron rod of the stund,
ground glass stop-cock, @, coutrols the flow of the
liquid from the tube, The burette s necurately gradunted
to one-fifth or onetenth cuble centimeter by an etehed seale.
~ Inthe burette, D, the exponsive glass stopcock s dis-
‘MIN with, « piece of pure gum rubber tubing and o brass
wire clnmp, b, being substituted.  The smull delivery neck
of the burette is joined by the tubing to a smull piece of
. glass tube drawn out at oneend ton fine delivery.  The wire
clamp (quetchon or pinch-cock) retains the liquid by pinch-
Ingtho rubber tube. E and F are pipettes,  In using them
the lower end is dipped in the liquid, the mouth applied to
the upper end, snd the ligquid drawn up untl the tube is
nearly full. The mouth is then removed, the finger quickly
placed over the end, as shown at G, and a small portion of
the liquid allowed to escape until the liquid fills the tube
just to the contalning mark, e, When the finger is removed
the liquid runs out. The flask is used where larger quanti-
ties of the liquid are to be measured.  The containing mark
is at ¢ on the neck,

lige The titration bottle, H, is of fine thin glass, the glass
e stopper being ground to nceurately fit the neck, and termi-
I nates in a point. These bottles usually bave a capacity of
= about 250 c.c.
lig In analytical work of this Kind the decimal or French
Tu" system of weights and measures is nesrly always used, as
1 they ure much more convenient than other systems. The
fi.,‘. gramme equals 1534 grains, nearly; the milligramme (mg.)
yo'so of & gramme; the liter about 174 pints; the cubic centi-
’ meter (e.0.) ygse of a liter.

In prepuring the salt solution 5§ grammes of chemically
pure, dry salt is dissolved in a small quantity of distilled
water, the solation diluted to one liter with cold distilled
water, and put into a clean
gluss bottle labeled “*Salt No.
1." Fifty c.c. of this solution
is drawn off with a pipette,
diluted with cold distilled
waterto 500 c.c. (half liter),
aod put into another clean
bottle marked ** Salt No. 2.V

These solutions are then
standardized—thut is, tested to
determine just how much
silver a given measure of the
liquid will precipitate

Oge-balf gramme of pure
silver I» dissolved, by aid of
gentle heat, in about 8 c.c. of
pure nitricucid, and the solu-
tion is then diluted to one-
balf liter with cold distilled
water; so that 1 c.c. of the
lignid contains just 1 mg.
of silver. Fifty c.c. of this
solution, drawn off with a
pipette, is placed io the titru-
sion bottle, und the burette
(A or D) is filled to zero with
the salt solution No. 2. This
solution is then allowed to
drop from the burette into
the silver solution in the bot
tle, the flow being  discor
tinued from time to time and
the bottle closed und agitated
1o facilitate the subsidence of
the flocculent precipitate

operator to tell when the silver solution is nearly saturated,

and then the contents of the bottle is shaken wod sllowed |

to subside between the addition of every two or three drops,

shen ot Just the drops of salt solution fail to producs:

sothat w
any more precipitate in the silver solution, then the tolal
quantity or volume of salt solution used may be acourately
cale of the

test is duplicated, and the yesull

read off on the b retie To avoid any error the

A little experience enables the | 2

Scientific American,

compared, should sgree very closely, 1If it is found, for
Cnstanee, that 80 c.e, of the salt solution corresponds to
80 e.¢. of the silver solution, then thesolution in bottle No.
2 s marked 1 o= my. silver;” and bottlo No. 1, “1
e eo=10 mg sileer,” vy ity contents  contain ten times as
much salt
| Thus standardized the salt solutions become, when pro-
perly used, neeurate measures of the nmount of silver In o
liquid.

In the sctunl wsay of 4 silver alloy from half to one
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| gramme of the metal is weighed out, put into the titration
bottle with 4 or 5§ c.e, of nitric ncid (of sp. gr. 1:2), and the
contents heated by placing the bottle obliquely in o hot
water bath.  From time to time the nitrous fumes are blown
out and the bottle frequently shaken to promote their expul-
sion. When solution is complete the bottle is removed and
its contents allowed to cool. If the alloy contains gold, a
small quantity of pure sulphuric acid is added, and the liquid
boiled until all the gold has separated. The liquid adbering
to the stopper and neck of the bottle having been rinsed
down with a small jet of distilled water, salt solution No. 1
is gradually let in from a burette antil the silver solution is,
as before described, nearly saturated; then salt solution No.

EXPERIMENTAL BATTERY AND GALVANOMETER

, from unother burette, is gdded until the exact point of
| saturation s noted. The readings from the two burettes
properly reduced will then indicate how much pure silver
the alloy contains

Tests of this kind should always be made in duplicate to
nvold error,

[n testing photographic silver baths the total quantity of
bath Is measured, nnd a clean burette is filled to the zero

of the two tests, when |mark with a definite portion of it, previously diluted with | The plane flat surfaces of the cell offer facilities for the
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distilled water to about ten Gimes its volume,
shnken. About 50 c.c. of stundardized wilt solution i mixed
with just enongh of & strong Aquoous solution of pure
potussinm chromate solution to distinetly color it Then
the dilute sliver solution Is graduslly let in from the burette,
the mixture being ngitnted after evory few drope.  An long
ae there is an excess of sult the orange rod silver chromante
formed when the drops of silver solution strike the sallt
liquid Is quickly decomposed and. dec wlorized.  When the
point of complete saturation is reache d thix decompoxition
nn longer takes place, snd the solution assumes o distinet
orange red color,

The quantity of silver solution required to saturate 50 o.e.
of the standardized salt solution is then rend off on the
burette,  As the quantity of silver this volume of salt solu-
tion corresponds to is known, the rest of the calculstion is

is easy.

and well

et s

DYNAMIC ELECTRICITY.
BY OBO. M. ROPKINS.
GENERATION OF THE ELECTRIC CURRENT.

When two dissimilar metals, such as pure copper and pure
zine, are placed In contact in acidulated walter, evidences of
netivily immediately appear in the form of a cloud of micro-
seopic bubbles constantly rising to the surface of the water.
If the metals are individually capable of resisling the action
of the ncid solution, it will be noticed that on separating
the metals the action ceases, but it will commence ngain as
goon us the metals are brought into contact. The same
action is noticed if the two metuls are connected by a wire,
which may be ¢ither wholly within or partly out of the acid-
ulated water.

The bubbles which are poticed in this experiment are
hydrogen resulting from the decomposition of the water and
escape from the copper, and the oxygen resulting from the
annlysis unites with the zine, forming zine oxide.

The copper is scarcely attacked while the zine slowly
wastes away. 1f the wire connecting the zine and copper
| be cut and the two ends pluced on the tangue, a slight but
| peculiar biting sensation is experienced, which will not be
felt when the wires are disconnected from the metals.

A piece of paper moistened with a solution of iodide of
| potassium and starch placed between the ends of the wires
exhibits a brown spot, showing that between the ends of the
wires there i8 a species of energy capalile of effecting che-
mical decomposition. If a wire joining the copper and zine
is placed parallel with and near a delicately suspended mag-
netic needle, it will be found that it is endowed with pro-
perties capable of affecting the needle in the same manner
a8 a magnet. This form of cnergy is dynamic or current
clectricity, generated in this case by chemieal action and
confined to, and following a continuous conductor, of which
the two metallic elements und the acid solution form a part,
the whole comprising a complete electric circuit.

For the purpose of studying the generation and behsvior
of dynamic electricity the elements referred to may be formed
into an electric generator or battery, and the mn:;nctic needle
and conducting wire may be combined to form an electricsl
indicator or gulvanometer.

The engraving shows convenient apparatus for making
the primary experiments in
dyvamic electricity. The
gluss tank or cell is built with
special reference to project-
ing the visible manifestations
of the phenomens exhibited
in the cell, upon o screen, by
means of the lantern, to en-
able » number of persons to
observe simultaneonsiy.

The cell consists of two
plates of transparent glass 4
by 6 joches, separated by a
balf inch square strip of
soft rubber, which is cement-
«d to both glasses by means
of a cement composed of
equal parts of pitch and guita
percha, The cell is nearly
filled with the exciting liquid,
consisting of dilute sulphuric
acid (acid 1 part, water 15
parts), in which are placed
two plates, the positive plate
consisting of u strip of zine
about one-sixteenth of an inch
thick, the negative plate being
u strip of copper

As commercisl zine is so
impure a5 1o be violenily at-
tacked by the exciting liquid,
it is well to dip the zine strip
into the solution, and then
apply t it a drop or soof
mercary, which amalgamates the surface of the zine and
prevents local action.

When these two plates are brought into contact with each
other in the exciting lquid, hydrogen gas is given off
copiously at the copper or negative plate, while the action at
the zine or positive plate is almost unnoticeable. If the

plates are connected together by a conductor outside of the
solution, the same phenomenon s observed.
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~ action isshown in Fig. 2 greatly magnified. The gas bubbles

" another, taking an upward course. When a large bubble

ouit is ed, the first visible indication of action is the
sudden whitening of the copper plate as if it were frost-
covered; the next indication of action is the formatica over
the entire surfiace of the plate of myrisds of minute silvery
bubbles, which grow until they become detached, when they
rise to the surface and escape into the air. These bubbles
may be discharged into the mouth of a small test tube, and
when a sufficient quantity of gas has accumulated it may be
ignited, showing that it is hydrogen.

The appearance of the negutive plate when the cell is in

formed on the surface of the copper are at first very minute,
but they rapidly increase in size and begin to merge one iuto

has absorbed a large number of the smaller bubbles and
becomes sufficiently buoyant to overcome its adhesion to
the plate it rises to the surfsce and is dissipated.

The bubbles of hydrogen are very bright,appearing and act-
ing much like globules of mercury. Often an equatorial belt
of very small bubbles will be seen surrounding a larger one.

The accumulation of hydrogen on the negative plate seri-
ously affects the strength of the current. To ascertain to
what extent and at what time this bappens, a

SIMPLE GALVANOMETER
like that shown in Fig. 1 will be required. This instru-
ment consists of a common pocket compass, & wooden frame
or spool, and about 20 feet of No. 82silk covered copper
wire. The wood spool (Fig. 3) bas a recess cut in the top at
either end to receive the compass, which is placed a short |
distance from the flat body of the spool, and the wire is
wound evenly around the body back and forth until the spool
isfull. Then the terminals of the wire are connected with two
spiral springs fastened to the ends of the spool and forming
““binding posts ™ for receiving the wires from the battery.

In regard to the adjustment of the compass, it should be
arranged with the line marked N S parallel with the wires
of the coil, and the instrument should be turned until the
N S line is exactly under the needle, then a weak current
should be sent through the coil and the deflection noted.
The current should then be sent in the opposite direction, |
when the needle will be deflected in the opposite direction.
If the amount of deflection is the same in both cases the
galvanometer is in condition for use; but if the deflections
differ in degree, the compass must be turned in its socket
until the proper adjustment is secured. The only precau-
tion necessary in the construction of this instrument is to
select a compass whose needle is delicately poised and
vibrates freely.

By connecting the galvanometer with the cell as indicated
in the engraving it will be noticed that after a limited time
the galvanometer needle begins to fall back toward 0°, a
point which it ultimately reaches if the circuit is kept
closed; and the shorter the circuit the sooner the cessation
of the current. This

ENFEEBLEMENT OF THE CURRENT
is principally due to three causes, one of which has already
been noticed, that is, the accumulation of hydrogen on the
negative plate. The film of bydrogen not only prevents
contact between the exciting solution and the plate, but
it actually renders the surface to a certain degree positive,
and consequently in nature, although not in degree, like the
positive plate. Another cause of enfeeblement of the cur-
rent is the reduction on the copper, by the hydrogen, of
a portion of the sulphate of zinc accumulating in the liguid.
This increases the similarity of the two plates, and conse-
quently assists in diminishing the current. The reduction
of the strength of the exciting liquid of the cell and the oxi
dation of the zine contribute still further toward the dimi
nution of the current. All this results in making the two
plates similar in their action, and in a consequent weaken
ing of the current; but this chemical action cannot be
avoided, as to secure any action in a galvanic cell the excit-
ing fluid must be capable of decomposition. The oxidation
of the zine, the accumulation of hydrogen on the positive
plate, and the weakening of the exciting solution are the three
greal caunses of inconstancy in batteries. The first may be
remedied in s great measure by amalgamation; the remedy
for the Jast is obviously the strengthening of the solution; and
the second, the accumulation of hydrogen on the positive plate,
or the polarization of the plate,can only be remedied by remoy-
ing the plate from the exciting solution for an instant, or by
brushing it while in the solution, or by violently ngitating
the exeiting solution. The gaulvanometer needle faithfully
indicates the result of either treatment. The polarization
of the electrode may be strikingly exhibited by allowing the
copper plate to become polarized and then replacing the
zine with a clean eopper strip like the one already polarized,
The galvanometer needle will be deflected in the opposite
direction, showing that the polarized copper plate acts in
the same manner as the zine; that is, it is positive to the
clean enpper plate.  Now by removing the polarized cop
per plate and wiping and replacing it, the deflection of the

Srientific Qmevican,

This method of showing the effect of the poiarization of

the plate is much more conclusive and convincing than to
employ a secondary battery, or to treat the element under
examination as such by connecting it with another battery,
as the phenomenon attributed to the polarized plate mani-
fests itself in an unmistakable manner while the plate re-
mains in position and under the conditions of actual use.

Although the zine is called the positive plate of the bat-
tery, and the copper the negative plate, the positive elec-
tricity proceeds from the copper through the external
portions of the circuit toward the positive or zine plate, and
the negative electricity proceeds from the positive or zinc
plate toward the negative or copper plate,

This is extremely confusing to the student of clectricity,
but still there is & reason for putting it in this way. The
zine plate in all batteries is the active element, and the pia-
tinum, copper, or carbon plate is the passive element. In
the exciting fluid of the battery the current passes from the
zine or pesitive plate to the platinum, copper, or carbon,
negative or receiving plate, thence outward by the conduct-
or attached to the negative plate. This conductor, as it
conveys away the positive electricity, has been called the
positive electrode or conductor: and as negative electricity
appears on the conductor connected with the positive or
zine plate, this conductor has been called the negative elec-
trode or conductor. All that need be remembered is that

electricity proceeds from the passive plate of the battery,
of the battery, and the flow of the electric current outside
of the exciting fluid is from the passive to the active plate.

Terms such as ““ electric current,” ““ electric fluid,” * flow

of dynamic electricity is analogous to that of fluids; but as

sious are to be considered as purely conventional.

Artificial Indigo.
At the Royal Institution lately, Professor Roscoe gave an

on a conductor outside of the exciting solution, the positive |

and the negative electricity proceeds from the active plate |

of the current,” are based on the assumption that the action |

nothing is known of the form of electricity, these expres- |

[JuLy 23, 188y,

these reasons many ingenious contrivances have been de-
vised for the artificial production of ice, and it may not 1,
{uninteresting to give some explunation of the theorjes on
which these machines are founded. When a volatile Hquid
| evaporates, a large amount of heat is necessarily absorhed
! by the resulting vapor, and is rendered latent or impercept.
| ble to the senses and the thermometer.  This heat js taken
I(:lthcr from some of the remaining liquid or else from the
| medium in which the liguid is in contact. The eold pro-
| duced by evaporation is very evident with a volatile fluid
(like ether; when a little of this liquid is placed in the palm
of the hand an intense feeling of cold is observed; the ether
|in evaporating, must absorb heat, and therefore takes i;
from the nearest body, which is the hand, and thus produces
a corresponding reduction of temperature. The evaporation
of volatile liquids is greatly assisted by a reduction of press-
| ure; and, thus, if a little ether be pinced in a shallow dish,
floating on a thin layer of water, and the whole be placed
{ under the receiver of an air-pump, there is not much diff-
culty in freezing the water by a rapid exbaustion of the ajr:
in this case the vapor of ether is renewed nlmost as fust as it
is formed, and fresh quantities of liquid ether are thus vola.
| tilized. The various ice-making and refrigerating machines
are constructed so as to utilize this property pessessed by all
volatile flnids. If the ether be placed in a metallic vesse]
exposing a large surface to water or any other fluid which
requires to be cooled, all the heat necessary for the volatili.
zation of the ether must be taken from the water; the vols.
tilization of the ether is assisted by means of au air pump,
and the ether vapor is then conveyed through pipes to an-
other vessel also surrounded by cold water, where it gives
up the same amount of heat again, and is thus converted
back into a liquid. In this way a comparatively small quan-
tity of ether will cool or even freeze an indefinite quantity
of water, and the whole of the ether can be condensed again
into the liquid state. Instead of ether, liquid ammonia,
' sulphurous acid, or other very volatile substances may be
used, and a variety of complicated mechanical arrangements
| are introduced -to assist in the volatilization, condensation,

account of the latest advance in the utilization of coal tar | 41,4 preservation of the volatile agent used. These mechani.
products by Baeyer, of Munich, in the fabrication of arti- o1 grrangements have been so far perfected that even watey
ficial indigo, which the lecturer considered would eventually | ji<if has been used as the evaporating agent, and ice hay
become of great commercial importance. At present, it yeon gyecessfully produced by such means. Great cold and
cannot be said that the competition of artificial and natural ..o 506 has also been produced by the expansion and con-
indigo is at all comparable with that between alizarine aud | 2oti0n of atmospheric air by machines constructed on &

madder, by which the last named dyestuff has been driven
out of the market; on the contrary, artificial indigo from
coal tar is as yet dearer than the vegetable product from the
East. It appears that native indigo was decomposed by
Fritsche so long ago as 1840, and aniline was then obtained
from it. Subsequently a crystalline substance called isatin

' similar principle to those we have just referred to. For
brewery purposes ice is not sctually required, but rather s
reduction of temperature equal to about 25°F. A machine
(says the Brewers’ Guardian, from which we derive the above)
that will effect this successfully and economically will
probably be required in every brewery of importance before

was procured from indigo; and, later, indigo was made many years have elapsed.
from isatin. The next step was the production of isatin —— e
from an independent source, and this has been done in three Speed of Locomotives Then and Now.
different ways, two of which are too costly for commercial| From the comments of the Philadelphin Zedger on the
use. Baeyer has alone carried it out ina practicable manner. | Stepbenson. centenary, it appears that a greater speed than
He commenced with cinnamic acid obtained from oil of  ten miles an hour for the then projected Liverpool and Man-
bitter almonds, but this was much too costly, It has been | chester Railway was not to be thought of for fear of alarm-
found by Dr. Caro and Mr. Perkins that cinnamic acid can | ing the people and so defeat the charter. Such breakneck
be obtained from toluene, which is a product of coal tar. speed was *‘grossly in the teeth of all experience,” fifty
From cinnamic acid, however obtained, a complex acid can | years ago. The Ledger says : :
be produced which is now for brevity called propiolic acid. | ** The reminiscences are both interesting and curious
This acid gives the colorless isatin, from which, by the use 'now, when heavy trains are carried over long distances at
of suitable reagents, the indigo blue dyestuff is obtained. | steady rates of forty to fifty miles an bour, and when the
The commercial aspect of the production of indigo in this locomotive has attained to a speed forexperimental purposes
way is affected by the cost of preparing the dry propiolic acid. | of seventy miles on good tracks. It is to the steady gait of
At the present time the materal is placed in the hands of the railway engine at the forty-mile speed that we desire to
Manchester calico printers at the rate of 63, per pound for a invite attention. This is a regular rate on several railways
paste containing 25 per cent of dry acid. The acid itself is I radiating from Philadelphin, but for our present purpose we
worth 50s. per kilo, of which only 6858 per cent yields | shall sclect express trains on the West Jersey Railroad. Sup-
actual dye, so that the price of artificial indigo, being not | pose a passenger, stacting st Cape May at seven o'clock in

less than 73s. per kilo, is more than twice the value of the
pure natural color. Hence competition with the Oriental
product is not possible until the makers can reduce the price
of dry propiolic acid to 208 per kilo, and also obtain the
theoretical yield of dye therefrom. Still the fact remains
that the artificial process is a chemical reality, only hindered
by economical considerations, which may at any time be
removed, from taking o good commercial position. At the
present exhibition of woolen fabrics, ete., in London, there
ure several pieces of stufls dyed with indigo obtained from
cosl tar, Itis impossible to say whether the process will
eventually exert much influence on the value of the raw
material, or if it will supplant the natural dye, Professor
Roscoe thinks there Is such a difference between the character-
istics and methods of treatment of the two products that there
will probably be room enough for both. The new process
is at least to be regarded as one of the greatest triumphs of
modern synthetical chemistry, which bas had no feld so
fruitful in successes as that which is connected with the
development of the hidden riches of coal tar,

el

Artificinl Refrigeration,

The production of cold and even ice by artificial means is
now a necessity in many industrial processes.  According
to the continental systems of brewing, great cold is required
not only during the actual brewing process, but also for
monthy afterward while the beers are maturing in the cel
lars, In this country the natural production of ice is vory
uncertaln, and some winters may pass withoat safcient

needle will be much less, and it will not fall back 1o 0°, until
the very slight coating of zinc which has been deposited on
the copper is removed from the polarized plate by means of
emery paper or otherwise, Precigely the same effect |s
noticed when a newly amalgamated zine plate is opposed 1o |
an oxidized zine plate. The oxidized plate in this case will

act as the negative.

being formed to be worth colleetion, and oven when ice is
plentiful here we bhave no suitable armangements at band for.
storing and preserving it for use in warmer weather. For

the morning for Philadelphia. He may have that delicate
and accurate piece of mechanism, a chronometer watch, in
'his band, and the ponderous locomotive of his train is in
front of him. The watch may weigh five ounces, the loco-
motive thirty tons; yet the leviathan of iron is as precise in
its movements and as true to time as the smaller instrument
of steel, brass, platinum, and gold.  As the passenger, with
watch in hand, looks first at its disl, then at the watchful
conductor, with his eye on his own timepiece, regalated by
standard, ho sees the sigoal to start the momeunt the hand on
the dinl shows soven o'clock. Then the eogiueer, with his
hand on the lever, lets loose the pent-up steam, and away
goes the engine. It isduo at the end of the tmek in Camden,
8114 miles away, precisely on the moment when the samo
ha!;l‘d marks l.lu{ arrival of nine o'clock. Not a minute carlior
or & minute later. The engine is to go over the cighty-ono
and a half miles whilo the chronometer watch marks pre-
clsely one hundred and twenty minutes. When that time
has exactly elapsod the englne is at the Camden end of the
track: for the Instances when this is not accurately accom-
plished are raro exceptions, and seem to weigh on the minds
of conductor and engiveor. The wheel that tarns the min-
ute hand of the wateh has turned 120 times, and: traversed
about 180 inches, while the five foot driver of the engine has
turned 27,304 times, and has traversed 430,820 feet, or 5,163,
840 fnches! This, as slready said, is done daily with the
utmost regularity, and, considering the steadiness with
which it is done, and the varying load drawn by the ma-

chine, it may be considered as well & marvel of mechanical

fore that parljamentary committee when the project for the




e. Fluted columns, draped with rich maroon
‘at the entrance to this apartment, into which
aray of direct sunlight enters. Al is soft and somber
There are extensive windows, but these are hidden
1y festooned drab silk, so that while there is plenty
nation, it is subdued and yet refulgent. The walls
chocolate brown, the damask, chairs, and furniture
“and black, the fittings rich and bandsome. This fine
on portrait in frame complete, standing a meter high
s5), 15 a specialty of the firm Benque et Cie., and sells
’ francs. These pictures on the table are what
*“ Paris portrait,” similar in height to the panel
1enade, but half an inch broader, a very attractive
size, but still, to our thinking, not so elegant in its propor-
tions as the promenade,  Of eabinets, there is also a collee-
tion, not large, for we believe that there are not more than
" w score of photogruphs in the whole salon. Two or three
 cartes are hero also, but during the past three months, our
* host tells us, not n single carte picture Lins been taken in the
 establishment. Here, ton, we find Madame Nilsson, not in
& frame, but iv the flesh; she is looking at some portraits of
= * sister artistes, after undergoiog a lengthened sitting,  “ We
o have just taken one hundred clichés,” our friend whispers,
1 “*and withio the space of an hour and a half.”

q Mﬁt A,

atives wero developed at night, and there werv ovly
scholcal failures. “Elle ne voyait plus,” when she
fler the ordeal, our bost remarked of the fuir
‘ettainly, such rapid work could not bave
: m before the duys of gelatine. There is no
 room adjacent to the studio; the plates in their slides
z shaft from the laboratory below, and delivered
the assistant’s band in the studio, after the manner
Window & Grove's studio, which we described
~ The exposures are made by means of the

y pueumatic-Cadett shutter.
¢ enlarging-room there is one point worthy of mem-
he camera is disposed pretty weil as usual; but just
of the transparency s placed a swing looking-glass

jor | or mirror, perhaps twenty inches high, This permits, in a

most convenient manner, the concentration upon the trans

f | parency of light that comes through a small opening in the

wall, and if the mirror is turned to its proper angle by hand,
the hand belng never quite steady, no partial lighting s
likely to ensue,

There are two printing rooms, and MM. Benque send the
negutives to one or the other, according to their density.
Thus in the top printing room, which is on the roof, the
denser clichés are to be found, and those which will bear
strong light; while io the more subdued light of the lower
printing room are located such clichés as require more deli-
cate treatment. From 1,200 to 2,000 prints are produced
here every day, for the firm has now a large publishing con-
nection, and their portmits go to every capital in Burope.
Printing to this extent would be impossible in a London
atmosphere, and for this reason our big metropolitan firms
bave usually an establishment in the suburbs for the purpose,
But in Paristhey burn charcosl more than they do coal, and,
moreover, when this is used, it is of a much less sooty char.
acter than that employed in this country.

Starch, prepared fresh every day, is invariably employed
for mountiog at the Benque establishment; where 0 much
publishing is done it is & matter of imperative necessity that
the mounting should be depended upon, especially as black
monnts are largely used just now. We are glad to hear, by
the way, that of late these black mounts are more satisfactory
than was the case a short time ago. Numerous cases of fad-
ing were then rife, and the cause, as our reader knows, Mr.
Spiller was able to trace to the presence in the mount of a
considerable quantity of sodium chloride, or common salt.
The test to discover this—namely, the adding of a few drops
of nitrate of silver solution to water in wkich oue of these
has been steeped for some hours, and observing whether any
turbidity results—is so simple that any photographer can
make use of it for himself.

Besides making itself known through its publications, the
firm also adopts the practice of exhibiting its works largely
in' Paris,  The Boissy d'Anglas, although a turning out of
the Faubourg 8t. Honoré, is nota very frequented thorough-
fare, and henee visitors to Paris might well escape secing the
stadio, MM. Benque et Cie. have therefore opened an ex-
hibition in the Rue Royale, that familiar street leading from
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Main and Second street bridges, a small air screw on the

same principle as the large one has been put up at the St.
| Cliarles street opening, and is now exbausting the gases at
|the mte of 80,000 cubic feet per minute. The effect of this
'uull model, which is only 4 feet in diameter, leaves no
doubt as to the success of the large screw when it shall be
placed in position. Room is beiug prepared in the engine
lhouse fora 16.1ight eleetric machine, should it be considered
advisable to light the tunnel in this manner. No extra power
will be needed, ns the engine ordered will be of sufficient
eapacity for both fun and electric light,”

P —

A Rallway Tunnel through a Voleano.

The rocks which constitute the southern island of New
Zealand are for the greatest part of the archaic type, consist-

quartzite, and felsitic rocks. They are partly covered by
palmozole stmata, which are folded up into inoumerable
troughs and saddle-backs thronghout the provinee of Canter-
bury, and which partly belong to the carboniferous period,
0 that there are prospects for a future discovery of coal beds.
By far the greatest interest, however, is offered by the exten-
‘ sive volcanic phenowmens of the island, and among them the
L extinet volcanoes upon the Banks peninsula, eastof the lown
of Christchurch, are prominent. This peninsula, now only
connected by bands of low and recent deposits with the main-
land, was once a complete island, only formed by volcanoes,
which rose up from the bottom of the sea. The special con-
struction of such an extinet volcano has been made visible by
a tunnel of 2,620 meters’ length upon the railway between
Oliristchurch and Littleton, which bas pierced through the
walls of a volcanic cone and thus has laid bare its structure
of successive streams of lava and beds of scorim, ashes, and
tfm, which are again intersected by dikes of younger vol-
canic rocks, This is perhaps the first voleano through which
a milway bas been constructed.

Another peculiarity of New Zealand is the extremely fre-
quent occurrence of bones of those large wingless birds,
which by the aborigines were called ““ mosa,” and which be-
long to the family of the Dinornithide, of whom the largest
representative, Dinornis marimus, has reached the consider-
able height of ten and a half feet; the largest deposits of these
bounes were found in the Point cavern and the marshes of
Grenmurk. There is now do doubt that these gizantic birds
were contemporaneous with man, and that an early human
mce were moa hunters in these islands, who lived upon the
flesh of these birds at a time when the glaciers extended still
very much below their present boundaries, for bones, tools,
and other remuoants of these early moa hunters are frequently
met intermingled with bones of the now extinet Dinor-
nithide.

bl

Earthworms and Anthrax,
An important report was presented to the Aeadémie de
Médecine, at its meeting on the 17th inst., by M. Villemin,
;in the name of a commission appointed to investigate the

ing principally of gneiss, granite, micaschist, phyllite, -

the Madeleine to the Place de la Concorde, and here a dis- Statements of M. Pasteur as to the presence of the germs of
play of the firm's finest work is exhibited. A pidee de resist- | anthrax-bacteria in the soil, and their transportation by earth-
ance I8 alwnys present in the form of a scene from one of the | WOrmS, stalements which had been contradicted by M. Colin,
Paris ploys. Whatever happens to be popular on the boards | ©f Alfort.  In the investigations of the commission they first

Before we walk upstairs, we are presented with a card of
terms, Here it is:

=
iJ

Michael Strogoff is the preseot attraction, a fine enlargement
from nature, measuring perbaps three feet across, and io-

for the moment is here illustrated. The boat-scene from |

inoculated five guinea pigs with earth taken from the soil
over a trench in which animals dead of anthrax bad been
buried twelve years previously.  All the guinea pigs died,

P Y Y o

12 Cartes-de-vigite, 80 francs; the dozen following, '30‘ cluding the portraits of half a dozeu favorites. Any scene | the first four from septicemia, the fifth from wel! marked
francs; 12 cabinet portraits, 80 francs; 6 cabivet portraits, | s chosen in which many characters are grouped, and the phio- Anthrax, and the latter presented numerous bactena in the
80 francs; the dozen following, 60 francs; 12 Paris portraits, | iograph being well executed, it naturlly draws considerble | P1ood of the heart and the spleen, which organ was consider
120 franes; 6 Paris portraits, 80 francs; the dozen following, | gttention. A maguificent portrait of Gounod, another of Ably enlarged.

106 francs, IJudic. and a forcible picture of that Swedish professor with = & sevond similar series of guinea pigs were inoculated with
= In the Benque establishment, gelatine rc.!gns supreme. | the hard name who discovered the North Eust passage, aro | “arth from above a pit in which animals dead of the disease

Do you develop at onee, or in the evening " weask. Al | )50 attractions at the little exbibition in the Rue Royale,— | bad been buried for three years.  The first four of these also
ways in the evening—we are now so confident of our results; | Photographic News. g | died of septicwmia, and the fifth of anthrax, with sharacter-
of those hundred clichés just taken of Madame Nilsson, not e Vintlo bactorin. A third series were inoculated wlu; “ virgin
one will be developed till tonight.” The development is | Ventilating the St. Louls Tunnel, 8ol "—i, ¢, carth from a spot in which, * within lvin
done by artificial light, by mesns of a gas-burner behind | The annual report of the St. Louis Bridge Company has | mewmory,” no animal dead of anthrax had been buried. Ag
ruby glass, & convenient tap permitting the photograpber | the following in regard to the ventilation of the tunnel which | of these continued well, presenting only at the point of the
1o heighten and lower the jot at will. The developing, too, | forms part of the western approach to the bridge: Inoculation o smwall nodosity the size o'l a out, and consist-
for the mont part is done mechanically. As soon as some “The iocreasing number of tralus passing through the | ing of an absoess inclosed in o pyogenic membmne. The
idea has been obtained of the exposure of the plate, snd the | tunnel has rendered its ventilation u serious question, as the | fArst two of these experiments with the suspected earth were
time and strength of development, hslf a dozen clichés are | peculiar arrangement of grades and lateral archways mukes | repested, six guinea pigs in all being inoculated. Of these
put together into a rocking tmy. The developer is poured [it almost impossible for natural veutilation (o take place. | all died, five of sopticeomia, the sixth of anthrax.  Twoother
over the films, and then the tmy rocks to and fro by itself, | For some wonths past it has been almost impossible to keop | guloea pigs were inoculated with blood from the animals to
kept in motion by a beavy pendulum that swings underneath. | the track gangs long enough fo the tunoel o properly ropalr | which anthrax had beon eommunicated in the first two serd
It saves a world of trouble, ourhost tells us, and produces | the track; and, in addition, the great quantity of smoke | of experiments, and both died of the same isease. A dl'oﬂ
very uniform results.  We always like to take the sense of | pouring out of the openings at 8t Charles and SBecond streots | of blood taken from the esr of one aud *sowa ™ | .
photograpbers on the development of dry plates, and we put | has caused us to be threatened with numerous damage suits | decoction of fowl, reproduced pure and abundwot l:l::;.
the question whether pyrogallie or oxalate treatment is pre- on account of this nuisance. There remained, therefors, | bacteridia, g
ferred. ** Ozalate toujours—Ozalate towjours™ is the ener- | but one course 1o pursue, to put up o shaft and mechanical Some worms were also taken from the esrth over the
getic reply ventilator, to thoroughly exhaust the gases from the tunnel, | io which the animals bad been buried three and twel e

The studio is large and roomy—the largest in Paris, our  and to discharge them at & sufficient helght not to nunoy the | before, and their exorement (the worms being still I:.’m
friend says; st any rate, it measures fifteen meters (nearly | public diluted with o letle distilled water, and 'llhsll llu:.")m
fifty feet in length), There is nothing particular to be noted | ** Cal. C. Shaler Smith haws devoted a great deal of time | pigs wore Inooulited.  OFf these lﬂ.o died from npﬁnmm
about the lighting; toplight Is the dominant Jight. The and attention to this problem, and the very tngenfous plan | and the third from anthrax. Other threo guinea -
walls are of very durk browo, and we remark upon this. | devised by him Is now in the course of belng careled out, | inoculated with the excrement of worms taken :‘:m
They are dark, admits our host; but when they are sgain | The requisite property has been condemned and acquired, | bensath whiol, during the Commune, humun bod! -
painted, wo shall color them darker still.  Large plates are and the iron for the chimney (which is of boller plate, and | boen intereed.  One oflho‘nln-plpd]dfm sabo

at the Benque establishment, and large cam: | will be 15 feet in dinmeter and 125 feot high), is now oo the [ the other two continued ‘well. I‘Ia, the mm
.

v rule, six poses are taken on ope piate. We ground, and the ercction has begun. A 120 horse power | worms oy trench ‘ #

other day the circumstance of Madame Judic | engine is under construction. and ngpnrumullv MTew, l:::ln‘ been M“fm:‘lﬂfﬂm;mt: 'qdh:g:::? ‘hum ’
being portrayed 132 times in this studio ot one sitting.  Sbe | a capacity of 400,000 cuble feet of alr per minute, will ]."“'g rise 10 & mpld production of by Y o
was at the ateller for two hours only, and, during that time, | placed in the base of the shaft and worked by this engine. | lated Into two guinea pigs, caused by m" ‘
chavged her dress four times. Twenty-two poses were taken, | To enable the repair gangs to work continnously in the tun ‘ nnthms. The experiments and ; the ST
of each six clichés, with an exposure of about three seconds. ' nel, and 0 silonce the complaints made as 1o the smoke n'combmum o ﬁom«l “
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spontaneous combustion to the presenoe of minute quantities |
of foreign substances of comparatively unstable chnracter,
wed by the action of nitric acid upon resinous or fatty
substances retained by the cotton fibers.

Some parts of his mode of manufucture may be considered
comparatively safe, os he carries it on with the material in a
wet, therefore uninflammable state.  Hix mode of convert-
Ing it into a minute state of division I the wain improve.
ment which he introduced, as it allows of nmore perfeot
cleansing, and then its conversion into highly compressed
munsses is the main feature of his mechanicoal modifieations;
otherwise, he ndmits, one has only to follow Von Lenk's
plan, and adhere to his rules.

The process of manufacture, as pursued by Prentice & Co.
or the Liverpool Cotton Company, is as follows:

Cloan cotton, picked as free as possible from foreign mat-
ter, is brought into a uniform and open condlllou. by being
passed through a carding engine,

Tho rolls thus obtained are dried in a triple cylinder, by
means of a steam jacket,

When completely dried it is placed in large ting and care-
fully covered.

After standing in these till quite cold, the cotton is weighed
out in quantities of 1 pound cach, and ecarvied by a boy to
the dipping vessel.  Horo oach pan is charged with about 12
gallons of a mixture of & volumes of sulpburic acid, 1:84
specific gravity, and 1 volume of the strongest nitric acid,
the whole being kept cool during the action by currents of
cold water, which circulate around the vessel.

In this mixture the cotton is dipped, and after it has been
in about three minutes the workman lifts it on to a grating,
just above the acids, Then, with a movable lever, he gently
squeezes it until, roughly speaking, it retains about ten times
its weight of the liquid.

Thus saturated with the acids, it is allowed to remain in
well-.covered earthenware pots for twenty-four hours, the

pots during this time standing in o shallow trough contain-| .

ing water to keep down the temperature, sufficient acid
being added to cover the cotton, The chemical change in
the cotton is now complete, and the further processes are for
wushing and pressing.

First, the large excess of acid is driven off by a centrifugal
machine, and the waste acid is caught by a jacket surround-
ing the revolving portion of the machine, and collected in a
receiver. These machinesare on the principle of the wring-
ing machines employed by laundries to dry clothes (whizzer).

On leaving the centrifugal machine the gun cotton has to
be washed. This operation also requires great care, because
the acids which the gun cotton yet retains would give rise
to & considerable development of beat if mixed slowly with
water. At such an increased temperature the gun cotton
would be decomposed. or **fired,” as it is technically called.
Therefore it has to be brought st once in contact with a large
body of water.

To perfect the washing, the cotton issubjected to the action
of water for one, two, or three weeks, and afterward boiled
in large vats by the injectivn of steam. By this latter opera-
ti o the less stable compounds are destroyed and extracted,
and the purified guo cotton is transferred to the heating
tanks.

This is a simple contrivance for converting the gun cotton
into pulp. It is 2 machine similar to the one used in paper
mills and called Hollander.

The pulp is now removed from the tank to a poacher,
where it is agitated with a large quantity of water by a
wheel, and here it has to be washed till it answers the heat
test, which the chemist now applies.

When bLis report is favorable, the pulp is transferred to a
vat aud mixed with a small quantity of caustic soda.

The further processes of abstracting the water and mould-
ing the pulp into cartridges or other shapes, is performed by
hydranlic pressure or other pressing machines, which are
very ingeniously arranged, and great credit is due to the
manufacturers for the nice and elaborate machinery they
have adopted for the treatment of their products.

Where the cartridges are made under light pressure they
are put on perforated trays, and dried in chambers heated
with bot air.

In establishments where the gun cotton is mixed with oxi-
dizing salts, these are mixed in regular gunpowder incorpo-
rating mills, of light but very elegant pattern,

The great difference between the process of manufacture
deseribed above and that of Von Lenk consists in the intro
duction of the pulping operation devised by Abel. This
improvement admits of very searching purification, and also
of more reliable testing, and of the subsequent compression

PFROPERTIES,

Before it has been reduced to pulp, gun cotton has the
same appearnnes as the origingl fiber, but it is harder to the
touch; it has neither taste nor smell

It is insoluble in water, ether, or alcohol. Dilute acids

and alkalies have no netion upon it, but u lower substitution

product is formed hy the action of nitric acid of the specific
gravity, 145,
Btrong sulphuric acid diseolves it with difficulty,

: Mo pomh dissolves it

Mug:qm“mw liability to undergo.

and also that other governmoents abandoned it after oxperi-

Scientific 2 merican.

[Jury 23, 1881,

Much uncertainty prevailed for a long time as to whether
gun cotton was Hiblo to spontancous combustion or not. As

I hiave shown in my former articles, it had been used in |

Austrin for twelve years, where it underwent the severest
tests, and was hold by the best authorities to be perfectly
safe, but it was at lnst refected on necount of its instability,

menting with it extonsively. Prof. Abel, in his valuable
reseurohes, ascribes the reason of ity decoraposition to bo
muinly due to impurity, gonerally resulting in the process of
manufacture, from the aotion of the acids on resinous mattor
in the imperfeotly washod cotton, nnd certainly the experl-
enca of tho lust few yoars speaks in favor of his theory, as
no aceidents from that seore nre on hand,

It is only in late yours that the true esuse of chemical
instability, which belongs to the whole class of nitrated
organic compounds, has been olearly defined, it being the
life question of our modern high expiosives,

After their nitration a certaln portion of seid—sulphuric,
nitrie, and hyponitric—always adberes to those compounds, |
more or less, according to their form and structure, From
a liquid explosive substance like nitro-glycerine, the acids

are easily washed out by churning it with water first and then |

with alkalive solution.  But a granular, flocky, or fibrous
material, like cotton, retains the acids with far greater
tenncity, particularly the nitrous and hyponitric acids,
which every nitrated organie componnd has a strong tendency
to retain,

Itis quite clear that if there is hyponitric acid present,
that highly corrosive material, which attacks almost every
organic compound, even at the ordinnry temperature, miust
be removed; if not, it willslowly but surely lead to an foeip-
ient decomposition, which, acting on a nitrated substance,
sets free portions of dioxide of nitrogen or hyponitric acid.

From nitro glyeerine the corrosive neid is washed out with
the utmost facility, and from the moment when the import-
ance of that operation became fully appreciated it has never
been neglected. Hence the chemical stability exhibited by
dynamite under all conditions of climate,

Although nitro-glycerine has exhibited, upon the whole,
greater chemical stability than gun cotton, yet it acquires
that superiority only after being thoroughly purified from
acid at the factory. When it contains free hyporitric acid
it cannot be stored at all in hot weather, and even during the
course of its manufacture it has several times given rise to a
decomposition, ending with explosion acd loss of life, The
instability of the crude article contrasts so strongly with the
stability of the pure nitro-glyceriue in dynamite as to remove
every trace of doubt regarding the decomposing influences
of the adliering acids,

FUMES,

Among the most grievous complaints of miners about
modern explosives is the poisonous nature of the fumes
emitted, which exposes them to most serious inconveni-
ences.

The guseous products of the explosion of gun cotton differ
from those of nitro-glycerine, as gun cotton lacks 24-24 parts
of oxygen in 100 for the complete conversion of its carbon
into carbonic acid, consequently we bave the following to be
the percentage composition of the multing guses:

CRN0RI0 'OXBE. L oo 5507 nisbnnrn svon Anes s massASSEN DORT LTS 858
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Nitric oxide.......covvivaee estsssssnsen . 88
Nitrogen.... ..... sonss est s puxes 85
Aqueous vapors . . na

Total .. . B

The large amount of curbonlc oxldo i.s very delelorlous and
even dangerous when pure gun cotton i3 exploded in a close
place.

It is very clear to my mind why Eoglish manufacturers
have adopted the admixture of oxidizing salts (saltpeter,
nitrate of baryts) with gun cotton, as the oxygen contained
in the salts effects o more complete combustion, rendering
the resulting gases less obnoxious than those resulting from
pure gun cotton,

GUN COTTON IN MINING OPERATIONS.

In the compressed form gun cotlon is susceptible, like
pitro-glycerine and its preparations, of explosion through the
agency of an initiative detonation (cap). Compressed gun
cotton may therefore be applied with the same facility as
dynamite and analogous substances in all mining and blasting
work. On a whole the mixture of gun cotton and salts is
not as seugilive to concussion us dynamite, cousequently an
extra strong cap is required to detonate it.  As the highest
nitruted product of cellulose (trinitro) still demands 2424
parts of oxygen for the conversion into carbonic acid of the
carbon in 100 parts, it is evident that the most explosive gun
cotton producible must be inferior in explosive power to
nitro-glycerine, which contains a very slight excess of oxygen.
Some authorities claim that, in spite of its bigh state of com-
pression to which English manufacturers have brought it,

“ | its steength is much less than dynamite,

Here, also. it is clear why the English manufacturers have
adopted the use of an admixture of oxidizing salts, as stated
before; butthe question will present itself: Is not the quick-
ness of the explosion legs rapid through this admixture than
of pure cotton?

Where great local action is required, nitro-glycerine or
dynamite competes advantogeously with those substances.

Some careful comparative experiments made by the German
engineer corps, st Graudentz, with Nobel's dynamite and

Abel's compressed gun cotton (made ot the English govern.
mont works), demonstrated that dynamite produced some
what gronter loeal or shattering effects than gun ontton

The plastio condition of dynamite and siroflar preparations
gives them an advantago over the rigid, compressed gun eots
ton In blasting operntions, as plastic powders may be lnserted
moro readily loto rugged and uneven hore-holes, and muy be
made, by applieation of pressure, thoroughly to 01l the part
churged.  Every miner is aware of the importance of having
his charge well home In the bottom of hix hole, filllng the
whole envity,  And this can only be accomplished with a
plastic powder,

The Incronsed effect derived from this mode of applying
plastic oxplosives I far greater than is generlly bolieved.

Volume for volume, it is impossible to pul the same welght
In n bore-hole for a cortain given space; or, In other wnr;ln,
If one has o onrtridge of dynamite, say one inch dinmetes snd
four inches long, and one of compressed gun cotion of the
snme sizo, the dynamite oarteidge will weigh more; conse
Iqm-nlly one hus more explosive material in the same =poce,
owing to the higher specific gravity of dynamite, and as a
consequence largor bore-holes are required when using gun.
cotton, which increases the cost of mining.

The cartridges of compressed gun cotton are rigid, stiff,
Land every miner koows there should be no alr chamber
round the charge, for the expanion which it causes not only
lessens the power in proportion to its dilution, but actually
'dm'n-nm-u the tension of the gas in a4 auch greater mensure,
| St eartridges cannot be introduced into s bore-hole with
out leaving & consideruble air chamber round the charge,
particulnrly as bore-holes generally deviate n great deal from
the circular shape,

It is diflicult to caleulate even approximately the relative
proportions of the unoccupied space and (he charge, but
certainly the loss will amount to considernble, When a loose
mnss of gun cotton is ignited in the air it burns rapidly away
without any explosive effect. But if the ignition takes place
in o closed chamber, the gases first produced immediately
penetrate the muss of the cotton, and the whole is instan-
tuneously decomposed. According to some authorities gun
cotton will not explode beloty a temperature of 280" Fab.

Gun cotton has the great advantage over dyoamite that it
does not freeze, and therefore needs no thawing out, which
is appreciated in cold climates. It doesnot suffer from exu-
dation, and when properly made has good keeping quali-
ties.

Oune great advantage again of nitro-glycerine and its prepa-
| rations is that they remain unaltered under water, and can
be used in wet bore-holes with the same facility as in dry
holes, and although compressed gun cotton, when containing
10 per cent or 15 per cent of water, can be exploded, it
requires a very strong exploder or adry primer toaccomplish
it, consequently for work under water dynamite is pre-
ferred.

The cost of these two materials also differs greatly; the
expense of producing gun cotton must be 20 per cent or 25
per cent higher than dynamite; therefore, when the question
of competition arises, the latter has the advantage.

In the last six or seven years there have been brought
forward in England (since Abel perfected his system of re-
ducing gun cotton to a fine state of division and compressing
it) several special preparations of gun cotton, for which
peculiar merits are claimed by their advocates. One of those
preparations, manufactured by the Gun Cotton Company, is
a mixture of finely divided gun cotton and saltpeter.
Another, the Tonite Company, at Faversham, mixes gun
cotton with nitrate of baryta. Which of these is the best
practical experience alone can form the estimate.—Mining
and Sciontific Press.

ENGINEERING INVENTIONS.

Au improved bridge has been patented by Mr. August W.

Brenner, of Coleman, Texus.  The object of this invention is
1o construct substantial bridges of wood adapted for long
spans, and which can be put up where iron bridges would be
too expensive. The invention consists in a bridge composed
of urches having a central trussed portion, and ends formed
s trusses that support the central portion and sustain the
end thrust,
An improvement in ore washers has been patented by Mr.
Burrall A. Peirce, of Mouth of Wilson, Va. The invention
consists in combining guides and swinging shovels on the
ends of blades, the latter arranged on the rotary shaft of an
ore washer,

Trx years ago a blast furnace which would make 400 tons
of muu\"lf per :v::k on 600 tons of fuel was considered & big
thing. We bave blast furnaces in Pittsburg which produce
1,500 tons of metal per week on less than I,Mwﬂdm
The old method of heating permitted the flame to pass ont
of the furnace stack at a wmperature of 3000° F.  We aro
now using the regenerating stoves in Pittsburg, and do ot
let the gases out until we bave utilized all the M . excopt
800", DA 7
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 Pat. Steam Holsting Mach'y. eo o flas, adv., p. b,
| New Economizer Portable Engine, Soo llus, ady, p, 46,
Upright Solf-foeding Hand Drilling Machine, Excel-
lutoomruouon. Pratt & Whitooy Co., Hart tord,Conn,
‘Rue's New ** Little Glunt ™ Injoctor s mueh praised
for Its capuolty, rellability, and long use without ropairs,
Ruu-’nnmrln: Co,, Philadolphia, s,
“Rowlind's Vertical Eugine. Wonrlng parts of steol,
‘Broad bearings. 1.0.& A.E.Rowland, Now Hayen, Conn,
The Sweetland Chuck. See flus, adv,, p. 40,
‘Wm, Sellers & Co., Phila,, have fntroduced a now
| InJector, worked by a single motion of u lover,
tes | Muchine Knives for Wood-working Machinery, Book
* | Bindors, and Paper Mills. Also manufacturers of Solos
wan's Parallel Vise, Taylor. Stiles & Co. Riegelaville.N.J,
Skinner's Chuck.  Universal, and Eccentric. Seo p. 40,
Don't buy n Steam Pump until you bave written Vals
1oy Muchine Co., Easthampton, Mass.
Use the Vacomm Oils, The best car, lubricuting, en-
gine, and cylinder olls made, Address Vaouum Ol Co.,
orw, and Machinery. Send | No. 8 Rochestor Savings Bank, Rochester, N. Y.
D. Stavonson, Jr., Hurrisburg, Pa. Fire Brick, Tile, and Clay Retorts, all shapes, Borgner

Muulm to Light Burdware, | & o'Brien, M'frs, 24 §t,, above Race, Phils., Pu.

. or ba
“w"“::l‘:ﬁfm' st to | Lightning Screw Plates and Labor-saving Tools, p. 45.

Berryman Feed Water Heater. See illus, ady., p. 46,
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NEW BOOKS AND PUBLICATIONS.

THE JOURNAL OF THE AMERICAN AGRICUL-
TURAL AssocraTioN. Vol. I. No. 1.
75 cents. Published by the Association.
Jos. H. Reall, Secretary and Editor.
Containg the proceedings and papers of the national
convention in thiscity in 1870, the proceedings of the
0 AMEIICAN SUPPLUMENT sent to thom free. | meetings of December, 1850, and February, 1881, with
EMENT contalns longthy articlos embracing | some other special contributions on subjects related to
o wholo rango of englneoring, mechanios, and physt- | sgriculture.
(wolenod. Addross Munn & Co., Publishers, Now York.
 Abbe Bolt Forging Machines and Palmer Power Ham. | THE Rocky Mouxrary Locusr. By C. V.
aspeclalty. S, 0. Forsaith & Co.. Manchester, N, . Riley. Author’s edition. A
{shing, see fllus, ady. .12, Comprises that portion of the second report of the
mmm‘y*mm hid » T. S. Entomological Commission in which Professor

L ﬂ.—Mp ton of $,500 new and second-hand Riley sets forth the permanent courses which the Gov-

}:‘%‘m m}’m:&f;‘nl g ernment shoald adopt to lessen or avert locust injury.
The descriptions of the geogmphicsl, topographical

W -utnnrlu.nuhmlnl. or solen~
] \uut. can have catalogue of contents of the 8O-

A L,no'rumo ON THE PROGRESS OF TiE NEW |
Inenoven Bep or wuE  DANUBE AT
Viexya. By Bir Gustave Wex,  Wash-
ington : Government Printing OfMce, 1881. |

T thin Jocture the ehlef director of the Improvement

ﬁh' . m Hangors, onll and ke stock | 0f the Danubo at Vienna discossos not only the work

bub the lesson tanght by It, and adds o deseription of
o catastroptio produced by (he lce gore of 1880,

I Comruers Coundr 1N Groararny. By

Willlam  Swinton, GIAMMAT
Senoon  Guroanavmy. By  Willinm |
Swinton.  New York and Chicago:

Ivison, Blakemun, Taylor & Co,

Me, Bwinton's *complete course'* han been before
the publie for flve or six years, and has won, by 1ts prac-
tionl morlts, an exceptionally extonxive use In common
schooln thronghont the United States, The author's |
fdon of the lnseparabloness of physleal and political
goography s the true one, and the prominence he gives
to Industeinl and commercinl intorests s much to be |
commonded, The maps are many and well snited to |
tholr purpose; and the numerons Illustrations have
ovidontly been Inserted for purposes of Instruction,
The new grammar school geography s intended to mark
a higher grade of sohiool requirement, and does mark a
Lighor If not tho highoat lovel of text book making.
Tho book has manifestly been propared without stint
of labor or cost on the part of author and publishers, and
shows thronghout o elear appreciation of what (s needed
In the better cluss of sohools, It 18 admirably adapted
also for fumily nse,

Tue MeroAsTine ReasTer,  Issued by
1htla(s:Klllop, Walker & Co.: New York.
1.

Unlted States and Canada with whom the publishers
have bosiness conneotion, and also a corresponding
Iist of attorneys and thelr references; together with o
sammary of the collection laws of the different States
and other information of value to merchants

Tue final fssne of the Harvard Register comprises
the pumbers for April, May, June, and July, 1881. The
Register has been discontinued to avoid possible com=
petition with the official publication which the authori-
ties of the University have decided to issue. The pub-
lisher and editor of the Register, Mr. Moses King, has |
made it & magazine of such superior quality that its
ceasing 1o be is a los that will be regretted by many
besides the graduates of Harvard University.

Containg & list of the banks and bankers of thol

59

trouble fs due eithor to unequal heating or unequal
exposure in hardening, The heating xhould be done
ln a “dead ' fire, that I, not forced by a blast; and In
bardening, great care should be used, by constant agl-
| tation, that all parts may boe equally exposed (o the
hardening Hquid. It Ju possibile your wteel may not be
homogeneoun.

(6) B. D. asks: What becomes of the air

in & boller when steam Is generated ¥ A, It eacapes
with the steam, either through the engine or safety
valve, a8 either 1s taking the steam from the boller. A

—

Rood engineer, when gerting up steam, Jeaves his safety

vilye opon to allow the uir to escape when the dieam is
flest genemted.

(M J. Y. 8. asks: Is it the weight of
water or the pressure from the dam and creek that rans
theso old kind wooden water wheels. For example, 1
bulld o wheel 20 feet in diameter, and have a waterfall
10 foot high, a box 4 feet square foside, and s flume 10
feet long and 6 feet square: wonld 1 have the same
power (that s, If L wonld keep thix box and flume ns
above fMlled with watery as If I get it direct from the
ldmnl A It I the welght of water that gives the
power, You would have the same power in either case
If the water [# kept st same helght,

(8) P. R. B, writes: I have an upright
tabular boller, four years old; has been unused three
yoars, 1 wish to use Ity and would feel safer if it was
tested, Now, If 1011 It full of water, heat the water
il the steam gauge marks 125 1b, (the boller is 24 Inches
by 6 feet, jron & Ineh thick, and tested 160 1b. when
new), will it not be safe to make steam {o it st 100 b, ?
A. Wo woulkl not advise over 80 1b, pressure. Your pro-
posed mode of testing Is dangerons, and shoald only be
done by n very carefol and competent engineer,

(9) W. M. M. asks: 1. Will an arrow shot
perpendicolarly into the alr attain the same foree or
velocity In its descent as when it left the bow # A.
No; the friction of the atmosphere both in the ascent
and descent will reduce it. 2, Is there any rule to com-
pute accurately the height to which an arrow has been
shot If the time of its flight Is known? A. We kuow
of none.

' (10) F. & C. write: T wish to construct a
Faare secondary pile, and need a little more knowledge
than s contained in No.26. Are not the plates in Fig.

|1, page 408, connected for & quantity current, and there-

| fore not suitable !or electro motive use? A. They are
i for g ity, but a namber of such elements

HINTS 1'0 CORRESPONDENTS,

No attention will be paid 10 communications unless
accompanied with the foll name and address of the
writer.

Numes and add of P

dents wall not be

may be joined for intensity. 2. Does it make sny dif-
ference in charging the secondary pile whether it is
'conncc!ed for intensity or quantity current® A In
| charging the elements should be connected for quantity.
|3 Will a small magneto machine soch as are nsed in
telephone signaling. be powerfuol enough to charge pro-
perly # A No; you should use two or threé Bunsen
elements. 4. Does the secondary pile give current of

same tension until all is gone, or does it weaken at the
.hsz' A. The carrent gradually weakens from first to

Wm-udnnbbem 27 Barclay St
N. Y. Wringer Rolls and Moalded Goods Spoclalties.
~ Punching 'resses & Shoars for Metal-workors, Power
Drill Presses. $25 upward. Power & Foot Lathes. Low
Prices. Peerless Punch & Shear Co..115 8. Liberty St N.Y.

“Rival" Steam Pumps for Hot or Cold Water; $32
and upward. The John H. McGowan Co., Cincinnati, O.

and botanical characteristics of the several areas of
mountain, platean, plains, basins, etc., have a distinet
value independent of the locust question.

STATISTICAL ABSTRACT OF THE UNITED
Srares. Third number. Washington:
Government Priuting Office. 1881,

The Eureks Mower cats s six foot swath easier than
a side cot mower cuts four feet, and leaves the cut grass | o immigration, ¢

standing light and loose, curing in balf the time. Send

for cirenlsr. Eurcka Mower Company, Towanda, Ps.
Saw Mill Machinery. Stearns Mfgz. Co. Seep. 13.
Pure Osk Leather Belting. €. W. Amny & Son, Ma-

nufacturers Philadelphis. Correspondence solicited.
Presses & Dies. Perracute Mach. Co., Bridgetoo, N. J.

Wood-Working !u:hmzry of Improved Design and
Workmansh C Egao & Co., Cincinnati, O.

For Machinists® Tools, see Whitcomb's adv., p. 12

A collection of tables in dto i
and nuhmlon edu-

hu,lndo(counemncnankeron a circait of low re-
We renew our req! that d , in referring | | sistance than it does on & circalt having considerable

10 former answers or articles, will be kind enongh 1o | Tesistance. 5. Are either Edizon's or Swan's Inmndn-

name the date of the paper and the page, or the number | ©ent lamps in the market, or can they be procared?

of the question. | We believe they are not in the market yet.
Correspondents whoso inquiries do not appear d’ur! (11) C. E. J. asks how to use a fast speed

a reasonable time should repeat them. If not then pub- in reaming wagon boxes. A. You i

lshed, they may conclude that, for good reasons, the | speed if the boxes are bard, as they should be. A very

given to inquirers.

Edltor declines them.

cation, postal urvlcc. popuhuou. pablic lands, rail-
| roads, agricalture, and mining of the United States In
1880, prepared under the direction of the Secrotary of
the Treasury.

Ox Exsmace. By H. R. Stevens.
lished by the author. 50 cents.

In this little book the proprietor of Echo Dale Farm,

Pub-

Experta in Patent Causes and Mechanical Counsel.
Park Benjamin & Bro. 5 Astor ilouse. New York.

Split Polieys at low prices, and of same strength and
spperance as Whole Fulleys  Yocom & Son's Shafting
Works. Drinker St "bliadelphia. Pa.

Mallesble and Gray Iron Castings, all dcscdpﬂom by
Erle Malleable Iron Company, limited. Erie, I'a

Nations) Steel Tube Clesner for boller tubes, Adjust-
sbieduravie. Chalmers-Spence €o.,10 Cortlandt St N.V.

Turbine Wheels: Mill Mach'y. 0.J Bollinger,York,Pa.

Corrogated Wrought Iron for Tires on Traction En-
Kines, ete. Sole mtrs., H. Lloyd, Son & Co., Pittab’g, Pa.

Best Osk Tanned Leatber Belting Wm F. Fore-
paugh, Jr. & Rroa., 33! Jeffarson St., Philadelphis, Pa.

Nickel Plating, —Sole manufacturers cast nickel an
Odes. pure nickel salts. fmporters Vienna llme, crocus.
eto. Hanson & Van Wionkie, Newark, N. J.,and 92 and %
Liverty S¢., New York.

Pressss, Dies, Tools for working Sheet Metals, etc,
Frult and other (an Tools. E W. Bliss. Brookiyn, N. Y.

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

Mactinery of every kind.  Soo adv., page 41§,

Clark Rabber Wheels ady, See page 24

For Paz, Safety Elevators, Holsting Eogines, Friction ‘

Clutel Fulloys, Cot-off Coupling, see Frisbie'sad. p =,
Safely Bollers. See Harrison Boiler Works adv., p. 9.
Mineral Lands Prospected, Artesian Wells Borsd, by
Pa. Diamond Drill Co. Box €21, Pottayillo, Pa. See p. 2
Rollstone Mac. Co.'s Wood Working Mach'y ad, p, 38,
For Sequeira Water Moter, see ac dv. on page 30,

For best Portable Forges and Hiscksmiths' Hand

Blowers, address Buffalo Forge Co,, Bufftalo, N. ¥
Brass & Copper In shoets, wire & blanks. See ad. p. Mt
The Brown Auntomatic Cot-off Englne; unexcelled for
workmwanship, economy, and dambility Write for in-
furmation C. 1. Brown & Co., Fitehbung, M
Olark & feald Machine Co.  See ndv,, p. 413
The ¢ ) | Castix Co., offico 407 Library St ,

15000 Coank Shafts, and

Philadelpbla, 1*

superiority of thelr

1000 Ges

Castings over all othor W price list free
Cope & Maxweoll Mg ( s Pump adv., page 45
Wren's Patent Geate Bar, See ady. page 40.
Machine Mamonds, J, Dickinson, 54 Nassau S, N. Y

with silos, and adds the conflrmatory experience of
twenty-five other pructical furmers as given In letters
to him, describlng thelr methods of storing and feeding
ensilage, and thelr conclusions with respect to the
cconomy of the new method of preserving forage.

Rzeouu('ss or Souvrn west Vinaixia. By
C. R Boyd, EM. New York: John |
Wiley & Sons, Svo, pp. 321,

|  Mr. Boyd reviews, county by county, the agriculturl

‘ | and mineral resources of fifteen or more of the south.

| western counties of Virginia, his purpose being to eall

attention to the advantages and opportanities which
that part of Virginla offers to settiors and caplitalists

The mineral deposita Include fron, coal, zine, copper,

and lead. This region bids fair to become one of the |
richest and most desirable for residence in the United |

States,

| IMAGINARY QUANTITIES: THRIR (G ROMETII-
caL IntEnrrErATION.  Traoslated from
the French of M. Argand, By Professor
A. 8. Hardy. New ﬁ'nrk. D. Vun Nos
50 cents

This is No. 52 of Van Nostrand's serles of sclentifie
reprints. The work of M. Argand Is notable as having

H trand.

presentod a pretty full discussion of the theory of
troaginary quaotition s quarter of a century boefore the
Idea was developed by Gauss, to whom the theory Is
commonly aceredited

How Mane aAxp
York: D. Van Nostrand

Ixpuerion Cons;
Usen. New
50 cents,

No. bt of Van Nostrand's selence series. A repriot of

the eighth English edition of Dyer's compact snd gen
erally admirable manual of experimental Hlastration of
the nature and spplioations of Intensity carrenis

Lerrer's Coxsrnvorion or Minu Daus

AaND Boogwarren's Minuwnionr Asp

MECHANI Springficld, Ohlo: James |
Leffel & Co.  Pp. 253, 850 conis
In this hundbook the publishers have presented in
couvenlent form the two well-known snd very useful
works named fo the tide, In the first part forty or
more types of will dams are usteated by foll page
|(h>,1i inge

Dover, Mass., recounts his very satlsfactory experiencs |

How |

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

Any numbers of the SCIENTIFIC AMERIOAN SUMrLE-
| MENT referred to o these columus may be had at this
office. Price 10 cents each.

(1) J. M. B. asks: 1. What is papier mache
and how is papler mache work made ¥ Have been told
that it is made from old postage stamps. A, Papler
mache is made from paper palp with sizing: sometimes

| clay, chalk, and pigments aro added. 2. Is there any
| market to be found for old postage stamps? I have
several thousand of them, and woald like to find s mar-
ket for them, A, See column of Business and Personal,
| A small advertisement inserted thereln would probably

| put you in communication with dealers In such things. ‘

(2) A. A, S, msks: Can you give me a

| rellable metbod of removing mildew from cotton goods |
Jnwns, muslins, cte? A 1 If the

of light texture,
goods are colored soak them for twelve hours or wore
In sour wilk, or buttermilk, thou rinse in water, and
washi I strong soap suds, 2, If the goods are uncol.
| ored wolsten the spols repeatedly with javelle water

| dllated with three volawes of cold waler; a brush can |

sometimes be used with advaniage; rivse in pleaty of
L runoing water, then wesh fo strong soap suds, not oo
hot,

W AL B. nsks: If two slabs of inch glass

be groand alr tight and then an alr chamber be sunk |

between thom, would the suction be stronger if the alr
chamber were complotely exhansted than if the cham-
ber were pot there ¥ We think not, becsuse the square
Inches of stmospherle prossure are the same whelhﬂ

the alr chamber be thero or Bot, A, Your opluion is |
oorrect
(4) T. D, writes: 1 have occasion to buy

large quantitios of green cak staves, and have (o have
them plled lo the yard for about & year before they are
0t to work.  They are exposed to all weathers. It §s
not deslenble to uso o kiln to dry them, Do you think
they would dry quicker If plled under a shed, kooping
the min and sun off, hat allowiog (the alr to circalate
frooly through (8, sl the sides belng open? A, Yes,

M) .8 B. & 8 writes: Wo have been
making a number of heavy steel dies for hammering
purposes, and have had considemable troable In hardens
| Ing them.  Have used prossiste of potash and aleo tried

thom thoroughly I charcoal fire withoat the potash,
but have not been able to make thom stand, By hard
use thoy will sink In spots just as though thoy were
soft, bat a file will not toach even the sunken spots, It
must be they do pot harden through. A. Probably tue

openly grooved reamer with fine cotting edges will
probably work best,
| (12) A. W. G. asks how to make cement
to mend acut in the rubber tire of a bicyele. A, The
rubber panles seila for mending rubber.
| It Is composed of & semi-liquid solution of gum caont-
chouc in naphtha. The rubberis cut fine and digested
with the naphtha, warmed, over a water bath away
from fire), with occasional agitation until it softens,
| swells up, and forms & smooth pasty mass, No more
than is requisite shoald be used in the joint, and pleaty
of time should be allowed for the cement to get dry.
See cements, SurrLeduNT, No. 157,
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INDEX OF INVENTIONS

FOR WHIcu

 Letters Patent of the Unlted States were
Granted In the Week Ending

| June 21, 1881,

AND EACH HREARING THAT DATE.
(Those marked (r) are rolssued patents.)

A printed copy of the :mmauun and drawing of any
patent In the annexed list, also of any patent Issued
‘ slnce 1566, will be furnished from this ofiee for one dol.
lar. In onderiug ploase state the number and date of the
patent doslred and remit to Mann & Co., %7 Park Row,
New York city. We also furnish coples of patents
granted prior to 186 but st Inoreased 0ost. as the peets
Acations not bolng pﬂllul.. must be copled by hand.

————————————————

Abdominal sapporter, I 5. llmvu. ................
| Alr compressor, B L, .

Alulnlur. w. ﬂ\‘himmh...... owe

Balltewp, L. A. Davenport . w

Barrel cover, W, R, almer........ ... ... o M

Barrel or box. ventllsting, W. Crowell (r)h......... L

Hoaring forball Joints of stone breakers and othor
wachines, hollow ohitled, P, \W. Gotos...... ... R

Hod bottom, T. M. Bowles............

L
enies, SANT

Mbouo...l Shorey
oy tus for i
and other norated, J, l-ubm
Mleyvle pedal, 1, B. Price
it stook, J. Watsca, .
Boot, J. M. lluw“dm
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Aye sahesasEasasaatrathateaieasens Teo 100, 3. M. JONOR, . oovsvencen. AT ‘l‘olopbom- switch bonrd, T. W LaRe oo :::':: 3(11'1‘1'!15:!1!!’!115 3
evmbined trase, 7. Straty Tee, process of and apparatus for stortng. G. W, Tolophiony, C. B, ScrbBer ......c..- - S i
Botton and stud. PO Wil e, Vo3 QOO oo cviiniiiinnasy snan on seancroiansienss S THIN coupling, 1. H. llurlﬂr ;“"m Inside l'u.r. Pnrh insertion « « « 75.-,.,,,.."”‘
Button, sepamble. G. W, Bennum o LG | Inaplesating and sixing paste tmn animal pro- L TOR. O M. GOCIY-s v evavennmesssrssbiser suv oo o Back Page, :r,:.-;: |:|v'~v'~r:3m;‘-l . -"l 0 n ling,
> Tutton stud, ste, K. J. Gilmare.... Leine, manufacturing an, K. Yoo Porthelm ... 38118 | Toy plano. K. C. Balloy,......c. oo ul.wl . ( ',“ ","'l ':' ""’ "‘"
{ m-n-ii“mnme- Insulated telograph wire, W. 1L Maxwoll .......oe S Toy whistle, E. €. Rector.... .. oy En mrlnq;'ym:z":;;;":l";-rm..’;,;,;.d,l al the same pggy
Pty onivie  aen unk Cooniiaseeriery vee BN | Tnsulsted telegraph wires, manufncture of glass, | Transom lfter. F. V. Phillips . ﬂm’(';',-‘ st be received af probd] m/'.;."f.;v" Ao
Camorn and antem. O I ¢ o b s KB NASA0R 09 45000 shvans 2UAW1, 1L} | Travoling bag, W. Stmon (r)..... . 957 as Thursday morning (o apgear in next ‘,:, carly ]
- o R DR . MAITT | Tron bending mackine, ¥. Teoney. ................. L | Tripod, (1. Perkins Rt g —— - < '
Can. B. NOrton. ..o voes BAEE | Troning table. N. O HHOYe .. ....ouniinne a Trunk corner shield, A, C. Wakeneld i RIRE ==
W 3 bokter for. W. M. Conger....... ...... 303,107 | Vacuum brake, C. W. Lamphor .......c.eioee. U0
Can fackel, C. R, Poaslon. ... apanning. . Conger bee \
OCandies. manufncture of, ¥. M. Joly . AT | Jowelry, manufscture of articles of, 0. C. Dev- Valve and governor, balanced rotary, wn D WDRK NG MACHIN[ v
Oup. M. M. LYY ooovvvnns vees JATD 0renX. ...... Bkt babh . 8110 BOOA ..oiaiiiiiinnnniis susransnras
' Car brake, W. the ... KNS | Jolnter, €. AL Hague ..., 243121 | Vegetablo cuttor. 5. Webl ...... ANlNG NG, NG
Carbmko. B Farnsworth, oo vorvanniens N&ll‘l Kottlg hontor, A J, So¥l0r. . oocicn vo covr cnirnenes g6 Vegotable cutter and grater, C. Klmmel fH Lp' ' rlP
Car brake, automatie, E. V. & Chamberlin. - 30320 | Kiln cooler, natomatic, i1, M. Plorce . s.an | Vohlele, J. 1o Cuutern. ... oo iveeees MATL! 0
Our coupling. D. A. & B H. Uenedict . RS | Ladder, step, G H. ToYIor.. oo cuvvviinniins 2L | Veblcle geariog, C. P, SYKes .o cocvennenainees ﬂ-,,,-,.,, G, 6,,,;,,,,,, <
Car coupling. J. S. COPaF...covvevas cor A8 Lamp, Helnrichs & Retstle. ., ., ; 20, UM  Vehicle, side bar, H. M. Cartis. . A i .
3 L3831 Lamp, electrie, A. Bernstoin ¥ Roiee . 21 | Velocipede, C. J. Shirreff ... BAND & SCROLL SAWS
¢ Lamp, clectrie. ¥. Von Hefoer Aluvnn-l M1 | Violn, J. Kopp....ovivervnicns UNIVERSAL
1 Lateh, G. W. Noek 203077 | Vise, angle, J. Howde........ VAR OD"
Lated, 3. W. Ross. ... . 2¢i181 | Wagon body, H. M. Cartis..... . IETY WO
. | Lathe head, J. Cain Wraaat 240008 | Wagon stake ring, P, Sames. ....... ‘
Furbasdl oo cianiannes e ULM]  Line for driving horses, W. 11, Glore. . ... 200,043 | Wall hanging. F. Boek ... ....o.o00 o4 ‘ . “ \ ( ‘ .
mmuunequndcr..\ . StONO. ..o .. oess AT Liquors. treating and aging, C, W, Ramsay. . 20157 | Washing machine, J. Fox CINCINNATI.O.U.S.A.
5 mm H. AL “n’l).r ~ SIS . MM Liquors, treating and prosorving fermentod and Watoh, stop, H. A. Lugrin
H . fermentable, C. W, Bamsay. .. ... TN \\Tnla-v closet pan, B, H, Trested RELATIVE ILLUMINATING VALUE op i
i : Look cases, device for securing. K. \'oll»hwlu . 2 | \Water moter, 1. 1. Swartz . ) the Hydrocarbon Vapors Present in Coal Gas and thele
i Locomotive smoke box, A. J. Cromwell 24,111 | Waterproofing compound, D. M. Lamb (r).... 9,556 | Quantitative Determination.—By G. E. Stevenson. [
H B % mm;,_h,:..,m for capplng and un- Logs over dams. machine for passiug, D. B Welghing sttachment for frelght cars, F. W. ﬁ;’&mb’ﬂ(y&;&?»:‘“;ﬁq? ng':\’.'eq'.'.f"&:::‘. 2, De.
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Send for new Illustrated Catalogue.

RUPTURE

= |
oured wlnmut nn o x~rnt|on or the injury trusses inflict |
by Dr.J. A ﬂlll"ll\ AN'S method. Ofoe, 251 Broadway,
Now York. Hix book 11k

Pond’s Tools,

Engine Lathes, Planers, Drills, &c.

DAVID W. POND, Worcester, Mass.

ALLRINDS |,

ORKING
W“"D%onxmc #‘

HINERY f'i'

Wiy SPECIAL TOOLS. e

CIRCULARS _/_‘&__‘_
with Photographie 1

of bad cuses, before and after cure, mailed for 10c.
YA ANTED—A socond-band Rolling ill, to roll A N E R
rall plate from blooms. Also one pair Shears, |

to cut nails. Al to be nmme'd Address, stating low- | of every description. 121 Chambers and 18 Read
est price, * Iron Manufscturer,"” Box 23, Boston, Now York, THRUGEORGE PLACE MACHIN ERY Au:\n’

i v 3 ”
BLAKE’'S CHALLENGE ROCK BREAKER.
Patented November 1IN, 1879,
For Macadam Rond making, Ballssting of Railronds, Crushing Oves, uso of Iron Furnaces,
ete. Rapidiy supe raeding our older atples of Blake Crusher on nccount of its superior strength, efci-
ency, and simplicity. Adopted by lmportant Raliway and Mining Corporations, Citles, an Towns.
First Class Medals of Superiority awarded by American Institute, 1579 and 1580,

IVIL, ‘\IF(‘II\\!(.\I,. AND Ml\l\(. EN- |
GINEERING nt the Re nsselner Polytechnic
Institute, Tru). N. Y. The oldest engineering
school in America. Next term bogins September 15
The Register for 1550-81 contains a list of the grmduates
for the past 54 years, with tholr ]nnql“l‘ll,“ also, course
& ™ ulrements, eXpenses, oL
B study, req U . (i EENE, Dirvector.

PAYNE’S AUTO!ATIC EVGI\ES.

Established 1840

NO “AILUF{E

HEALD &MDRRIS ENT!

I00T0 35.000 GALLS PER WNHTE CAPAGITY
HeALpaMorrisBaldwinsville NoY.

NOW RREADY—The New Edition of Trauowine's PEC!(IEE.AT:-E.'.‘.T. [E!'S'Eﬁhlf’ff:g&ﬂﬁ
Civil Engineer's Pocket Bool 12mo. @1 pages, . > WCOIK,
Musteated with 80 engravings from origingl desians, 853 Ilrmul\!n). New  York,

¥ th thousand., Revisod, correoted, nnd nnlnn.u-l. e
ECLEXTON & CO., 9 Market St., Philadelphis, s Ahe Xrogs v Stlasen s Totarehs & Syfhins. Qoros.
= 38 OIRGANS, 15 s ful stops, 5 set ey
perday at home. Samples worth $5free, BPATT‘ 8 anly S6.5. I’Iun-:- 8125 up. .l."lllul
IO Address Stixsox & Co, Portland, Me. | Catalogue Fke, Address BEATTY .\\ wals ngton, N. J,

DUC'S ELEVATOR BUCKET, :

For use lu Girndn EBlevators, Flour Mills, Sugnr l(vllmllv-. and
Mills of every kind bey are mwa of Charcoal Stamplng lron, extma

strong and durable. Have 60 corner o aatch. 300,000 in use,

THOS. F., ROWLAND, Sole .\lunul‘urtur\'r, Brooklyn, N. Y.

1) YOUR OWN PRINTING

or and outfits from $ to 00
4)‘.1 .'|nllnl\|--ul| ypeo. Ualaloguo aml
rodnced price list free,

H. HOOVER, Phila., Pa
TO MACHINISTS.

Spark Arrester,
Helinble, durable, and economical, will fumih a
Aorse poser slth one<thind lesa Nuel and swater than mu.l)u:
engine Ium! not ftte |m|l- un vm(nm.nll- cut-off. “end

for loformation aod
AYNE \\ SONS,
Coruning, N. Y.

for IHostrated Catald k.lu-'
prices B, W, 1
Box l'.'07.

T E LEPHONE 2“0 e utles
1§ )

Circalars froe. HOLCOMB & CO., Mallet Urvek
$-’2 :Av“.” \( e Thaue & Co,, Augusts, M
: FOX

Heavy Punches, Shears,

sy at hiome easily made. Costly

’ Ask for the Hartford Hammor Co, Adse Bye Maohin.

»
BOILER SHOF ROLLS, Bt's Hummor, The best Ao lah and quality in the market
For Bale by Hardware and Maouf*fers’ Supply Houses

RADIAL DRILLS Ete.
SEND TO

HILLES & JONES,

WILMINGTON, DEL.

() 2 Al Gold, Chromo, and Lit'g Cards (No 2 alike
me on, ) . lu fton By Clintonville, Conn

THE MEDART PATENT n"." RIM PULLE

LTI

MRINRAGL

! THE
ST P'lLLE\ lb;mm

HUB MACHINERY HlHl(l NING. HUN MORTIS
ing, and Hub HBoring Ma 1 for peice st and
circulars DAYID JE \hl'-~ shioboygan, Wis

B 00t s o e s e B o pad 5 om
FUHSTERS CRUSHER AND CHU§HER AND PUlVERIZEH ‘

The gimplost mackine over dov for the purpose,
We warmnt & 1- rovnb wdventsge In Ovsahing, with onethind power, and 1o cOm bined

Crushing und 'a g 40 the work of stamp and Burrs st one-thinrd frsl cost. Can be
operalod walh any kit of power

Addreoss TOTTEN & OO P Itsburg, Pa, |

e — P

Roots’ New |RON Bmwen.

" POSITIVE BLAST.
IRON REVOLVERS, PERFECTLY BALANCED

I8 SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.
P.H. & F. M. ROOTS, Manuf'rs,

CONNERSVILLE, IND,

5. 5. TOWNSEND, Gen. Agt, | § Gortiandt Sty

WM. COOKE, Selling Agt., 6 Corllandt Streel, I YORK
JAS, BEGGS & CO., Selling Agls. , B Dey Street,
“'SEND FOR PRICED CATALOGUE.

o o /

Blind Stile Mortising and Boring Maohines will mor-
tise two Hlind Stiles at ones for Fixed Hlnla in all kinds
of wood, regardless of knots, umklnr per minute,
leaving thom clear of chlm uml wil Imrc for rulllmz
nlaty, 150 per minute, UCK, Lebanon, N. H.

WITHERBY, RUGG & RICHA RDSON, Manufacturers
of Patent Wood Working Muachinery of every descrip-
tion. Fucilities unsurpussed. Shop formerly oecupled
by R. Ball & Co., Worcester, Mass, Send for Catalogue.

XX COT (uot painted, White Duck) $2.

WEIGHTY (2 L85

BLAKE CRUSHER (0., Sole Makers, New Haven, Conn. :

Palnted Red, Brown

MEAS V2 CUBLFT.

' Makes u perfect bed.  No mattress or pillows required.
Better than a hammock, as it fits the body as pleasantly,
and 1ies straight. Folded or opened Instantly. Self-fast-
| ening. It szuﬂ the thing for hotels, vffices, cottages,
camp-meetings, sportsmen, ete. Good for the lawn
plazza, or ** coolest place In the house.” Splendld forin-

vuuds or children. Sent on receipt of price, or C, O.

| For 50 ctx. extra. with order, I will prepay expressage
to any rallroad station east of Mississippi River, and

| north of Mason and Dixon's line. For 735 rents, In
Minnesota, Missouri, and Iowa. Send for cu\mrs

| “H. W. LADD. 16s Fulton St., Boston ; 207 Canal St.. N.Y:

927 Arch st., Phila; nd'.u Murket St., Chicago.

WILLIAMSPORT
Pon;nr Pane! Plan.

ufactories. For plan-
fng Door Panels,
Cigar Box Stuff and
Furniture work, it
. bas no equal.
»  We use the Ellis
Patent three part
Journa! Box and a
solid forged steel
head. Two Lh*u.ro
bars, Has stro
feed. Will plane Yr-
114 to & inch thick,
Welght, L0 ib. The
- lowest priced Hrst
class plaper in the
mar ct. qA‘l’id for lustrated eatalogue and price list Lo
OWLEY & HERMANCE, W xll.nmw»-r! Pa.

KEUFFEL & ESSER'S, \I"W YORK,

Hard Rubber Triangles, lm..u‘u Railroad aod ~mp
Curves, Scales, FProimctors, ete, Warranted to be cor-

rect, Send for Catalogues.
ELEV%IORS
MND POWER AND HYDRAVLIC

FREIGHT & PASSENGER v~
SHAFTING PULLEYS & HANGERS

T s m,fu sur.vmm'rm,« 4

‘W(ll][l WORKING MAGHINEHY.

B8™ Universal Wood Workers, Planing, Matching,
‘\hmm. Band and sScroll Sawing  Machlines,
Carriage, Wagon and Wheel \l.uhm--ry oo,

BENTEL, MARCEDANT & CO.,
HAMILTON, OHIO, U. 8. A,

Celebrased Original
BALTIMORE
FIRE-PLACE HEATERS

WaT oo,

sezionl

@ W
10 BIBB 4 SON
;.|.|-u u.~~
Baltimore. M,

Manivires Soave Naxrses,
CT" Send for Oirenlare,

YOUNG MEN

READ THIS

We will wnd ON TRIAL (bhefore purchasing)

Dr. Joy's Celebrated Electric Devices,

Invented by Praf Doo
Elas A, Joy, of the ¥ nl.
of Michigan, especially fur the care of
Disca « eral Dobility, Lost
Manhoo : sl Of nbhuses
* enuses.  Abo  fur Liver Wl Kidoe
Discases. Rhoumatism, Nouralgia, ¥ .:..nu lh
u‘n\u\'l‘-; l"?uhln :nll many olher disennen,

[} or .|y-~,u Kly ot Y

Nt e, A th-\\ J ||‘um‘.:.“"n.’.‘yl-”"'l“' st

A INER & 0O, Chileago, TIL

THE ¥ l'llU‘(o-
« O

Others un -x-r‘.
ention, Also
{nlmlm sloam
;v:Ilr- nod
ehinery ne

l, Geo, (\Y

sl

l
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THE

New York lce Machine Company,

115 Broadway, New York, Room 75,

LOW PRESSURE BINARY ABSORPTION SYSTEM.

Machines Making

ICE AND COLD AIR.

Low Pressure when ranning.  No pressure at rost nn.

chines guamnteod by C. H. Delamater & Co.

BOILER cov:nmas,.

i

ASBESTOSLINED, REMOVABLE.
THE PATENT AIR SPACE COVERINGS,

THE CHALMERS-SPENCE CO, Sole |‘ﬂ\ rictors,
W(\u’(lnml St Foot of Bast 9th St., New York.

W.JOHNS

ASBESTOS

LIQUID PAINTS,

ROO¥XING.,

Steam Pipe and Boiler Coverings,
LINING FELT,
STEAM PACKING,
WICK PACKING,
FLAT PACKING,

PURE ASBESTOS MILL BOARD,

CASKETS,

Asbestos Sheathings, Coatings,

Cements, &c.

Descriptive prico lists and samples sent free.

H. W.JOHNS M'F’C CO.,
87 Maiden Lane, New York.

0,000 —\N

O
AN
marro SAWYERS FARD Bo
OANV PAR) oF THE woRrRLD-
; 10"« EMERSON.SMITH & CO.
*EAEH tss BEAVER FALLS.PA

‘AiRSONS iy

DOUBLE PITMAN PRESSES,
STIL}\ & PARKER PRESS CO., Middletown, Ct.

Made by our processes are thoro
and practically Indestructible.

37 & 35 PARK HROW. NEW YORK.-

Printsenvelopes,

carde. etr. [Self.
r SSmkcr $4]. Press
for circulars, etc.,

i,. 12 other sizes. Do your own print-
ing. Pleasure or money making: old
or young. Everything easy; printed
instructiuns. Catalogue of Pressos
Type, Cards, ete., !--rlwo starnps.
anufacturers, Kelsey & Co., Meriden, (unn

ROOFINC.

l'o-r-uep or fiat roofs. Applied by ondinary workmen
ope-third the um 'A tin. COlreu'ars and samples free,
Amu Wanted, NEW. 3 John Street, New York

ICE AT s1 00 PER ’I‘ON.
PICTET Ul'rll—l( IAL ICE Co. 1. mnu-d
F.O. Box 3% 142 Greeawich Si., New York
Guarantesd to be the tmost cAckent und econamioal of afl
existing lceu:d Cold Alr Machined

S WHARF SHEDS

COTTON STORES
RETORT HOUSES
ASCOW-‘COTLAND

C. J. GODFREY & ‘()\'
UNION CITY, CONN.,
Msnufactarers of Metallic Sholls, Fe *Tru les, Cups, Blanks,
Mmyum‘ all kinds of suall press and stamped work in

T, Brass, Imr Iron, or Tin. Drawn Brass and
‘( Ferrules for File, Chisel, ang Tool Handles,
also Pocket Match Rafes of varion are specialities.
All kinds of notions. suall war noveities In the

sbove Noe made Lo urder Work finished plain or
nickal plated as devired. Correspondence solicited and
estimates fnn:ub- e ;

' PATENT QUICK

‘Adjustaple Stroke
SHAPERS| =
Can be Changed while in Motion.
E.GOULD & EBERHARDT,

NEWARK, N. J.

50 BEAUTIFUL & Er sy o

breast, P4 ‘h-‘-v shen, ¥ AL
‘hmma'arnh/nu « B 1~r.5l s, Northford, Ct
MACHlNISTS' TooLs.
> ) PATTERX

-\ll\n-r

d entalogoe

Lathes, t‘lﬂ . Drills, &e.
NEW HAVEN 'l\\ll'\l TURRING CO,,
New fiaven, Conn,

‘-4'11(v'1 n

| (86 to 200 Lewis St., New York.

Scientific Awmerican,

[JuLy 23, 188,

THE O

i RO TR AR 0y

ERICSSON’S
Now Galoric Pamping Engine

ron
DWELLINGS AND COUNTIUY SEATS,

| Simplest oheapest, and most coonomion) ‘mlnmnu ongine
for domostio }mnumua Any servant girl oan opomte.
Absolutely s Soend for olreulirs nnd prico Hsts,

DELAMATER IRON WORKS

C. . DELAMATER & (0., Proprictors,
\o. 10 Cortlandt Streety New \mk \ \

o | DARREL, KE8,
HOBSHEA,

('L;mfmlu and STAVE MA”“NFR

Over & wvariotios
manufactured by

E. & B. HOLMES,

Buffalo, N. \'.

Fan_sad Stave
Jolntee

Trum Hooping,

THE J. L. MOTT IRON WORKS,

NS and 90 Beekman St., New York.
Demnorest’s Parent Water Closets used almost
uxclu-lrvh in all fine \mrk Demnrest's Water
s, Latrine's and Hopper's for publio bulldings and
rmh los. Mott’s Celebrated Porcelnin Lined
Baths unequaled for beauty and cleanliness,
tnry Goods of all Kinds.

lonlun».

Head Roundlog,

Sani-

l’.m\nt Packing mnl Yalves.
THE STANDARD,

Jenkins' l’m‘un\. bas never failed to make a perfect

Joint where directions were followed., Jvnklm'l\'ulves

are warmanted steam nbm and are made of the best

steam metal. JENKINS BROS,, 71 John St 'q-w York.

An enmne that works without

Boller. Always ready to be started

and to giu- at once full power,
TY. ECONO

=A

( 0\\ ENTE
*/ Burns common Gas und Alr. No
steam, no coal, no ashes, no fires,
—— - 5 no danger, no extra insurance.
Almost no attendance.

THE NEW OTTO SILENT GAS ENGINE.
Useful for all work of small nutlonnrv -umm o
Built in slw’ of 22, 4, and 7 H. P. by S( .FI(’:{‘ R.

SCHUMM & Co,, 35 Chestnut “ln-d
A.C. \Iunnlnz. 8 Dey St., New York, Agent.

| STUTTERING cured by nucu ces,
description to SIMPSON £ CO. &:ﬁ N

~end for
ew York.

LY RESERVOIR PEN IN THE WORLD WI'TH

HOLDS INK FOR A WIIK’I\ UBE. A.N\’ GOOD INK MAY BE U!lﬂl)

The Mackmnon romey Pen or Fluid Pencll

CIRCLE OF IRIDIUM AROUND THE POINT,

Gorye Blot. € Sinnpt bo worn n#hj'[l ARV CorKk.

.ﬂmn \\lpply Depots in nll mhu‘lul mm " ln Ameorien nml lCum w

vy - 1 Stock.
A & RROWE 50 un"i..ﬁ.'n'-"r';'-f.'sn""s‘.,ru.'

Ice Machines

AND

No. 10 N. Jefferson Street, Chicago, JIL

l“llmnlr- nud Clrealnres upon Appliention.

croasing, Profossionsl and
mon, seekors aftor hoalth or pleasure,
Al Join o boaring witoess to its merits,

i prive Hut and full Infarmntion,
EVOPE MG CO,,
007 Washington Stroot, lhmlun. Mnn

WM. A, HARRIS,

PROVIDENCE, R, I, (FPARK STREET),
Hlx minutos wislk \West from station
giunl and luli bullder ot

HARRIS-COR

With Harris' Patented Tmprovements,
from 10 te 1,000 1, P,

Gearing specinlly ndapted to Klour Milis
catalogue.

TO INVENTORS

AND MANUFACTURERS

The Semi-Centennial Exhibition

Of the American Institute of the City of New York will

open September 14, 1881,
ceived as early as August er goods, Se
Intending exhibitors must make early applica
secure proper space and classification.

American Iustitute, New York City.

BOYLE ICE MACHINE CO.,

Refrigerating Apparatus.

COLUMEBIA BICYCLE.

The Bieyele has proved itself to bo n
ln-mmnnm. practionl rond vehicle, und
he number (o dally use s rapldly in-

lmulm W

Sond 4 cont atnmp for entalogue with

ISSENGINE

Mill Stones and Corn Mills..

We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Ploks, Water Wheols, PuLI(wynl l‘ml
end for

J. T. NOY l'l & SONS, llullnlo. N. Y.

Hnr{, machinery willi be re-
H mber &
ication to
Fur blanks
and Information address Genernl Supervintendent

—
VORI Brsy

COLD PENS,

Sond for Price List t

.I()HN HOLLAND, Mfr,, 10 Waont 4Ll =t v Cincinnaty, i

'I.SIdDIﬂ EACLE ANVILS. 3

Hulm CUANT STEEL Faco and Morn
‘ mntod, Retall Prioe, 10 ots, per I

Double Screw, Parallel, Leg Vises,

| Mado and WARRANTED stronger than any other Vise
J.

Are Fully War-

by FISHER & NORRIS only, Trenton, N,

Discount to the t
a1 Dover St., Boston, !Iur:d"

w=~T() INVENTORS]

THE

Howard Nannfactoring o

(INCORPORATED,)

364 & 366 Broadway, New York.

‘ . 1880” Laoo Cotter, By mall, Mo
Blorling Elllott,

Organlzed for the manufacture and intro-
duction of

PATENTED NOVELTIES

AND
YANKEE NOTIONS,
EVERY DESCRIPTION.
AMPLE CAPITAL.
Latest Improved Machinery.

o

CONNECTIONS WITH ALL WHOLESALE MEACHANTS
IN THE UNITED STATES AND CANADA.

Agents iu Foreign Countries.

Correspondence without charge, with all who
desire their inveations in our line developed.

'NEW YORK BELTINGC AND PACKINGC COMP'Y.

The Oldest nnd Largest Manufacturers of the Original

SOLID VUUIL.CANITE

"[EMERY WHEELS.

All other Iund- I'mlullon- nand Inferi r. Our name is stamped in full upon all our

' standard H}.l.‘l‘l

KING,

Rxncn WthL JOHN H. Cllhl'.\ EIL, Treas.

FRIEDMANN'S PATENT INJECTOR,
THE BEST

Boiler Feeder

IN THE WORLD,
Simple, Relinble, and Effective,

40,000 IN ACTUAL USE.

NATHAN & DREYFUS,
Sole Manufacturers, NEW YOREK.

send mr l)! -cnp(ln* (.‘nlnlm(m

Jarvis Furnace Co.
Patent Setting for Steam Bollers, Burns' Screonings
and Siack Coal without Blast. No, 7 Ollver 8t Boston ;
No 2 East 20 50, Now Yourk: No. "0 Market 5t St
Louls; No. 1 second St., Baltimore,

ASBESTOS FELTING WOIRKS, 0
Cortland sStreot, New York,

Steam Pipe and Boller Coverin Fireproof Halr Felt,
Rooting, Roofing Mate rhln. llultﬂlnx Papor and Puints,

BOOKWALTER ENGINE.
Compact, Bubstantinl. Econom-
lenl, and casily managed | guar.
antecd to work well and give
full power clalmed, Kogine and
Naotler complete, Including Goy

ernor, Yump, el st the low

price of

! HOMSE 'OWER 20 m

|' 200
W m

0w
J?" Put on oars st $pringfiel, O,

Rpringfield. Ohbo,
urll'l\l-:h * Now Yurk

Geo. W. Read & Co.,

Manufactarers of and Dealers in

- MAHOGANY,

And all Forelgn and Dotestic

Cabinet W oods. ;

SMOLE MANUTFACTURERA

CUT AND PRESS DRIED

THIN LUMBER,
CIGAR BOXES,

Panel Stoolk, Hto,, Hto.

Mills nond Warerooms)

JAMES LEFVEL & CO,, 1

‘THF {E WALLACE DIAMOND CARBONS,

and HOS

NEW YORK BI'.LTI\(- AND PACKING CO..

NEW YORK.

I WESTON DYNAMO-ELECTRIC MACRIN

Machines for Eloctro-piati

e

Scientific Jmerican
FOR 18S81.

| The Most Popalar Sdfl_lllc Paper in the World,

VOLUME XLYV. NEW SERIES.
COMMENCES JULY 1.

. Electrotyping. Klectric | Only $3.20 a Year, Including postage. Weekly,

Light, ote. In nddition to testimonials in our Catalogue 32 Numbers o Year,

jof Jan. 1. we beg to refer Lo the follo lmuu-s.l
MEHIDEN BRITANNIA CO,; RUSSELL & ERWIN M'F'G CO.! This widely civenlnted and splendidiy Ulustrated
REED & BARTON; HALL, ELTON & CO.; RICHARDSON,

HOYNTON & Co; WAL 1L JACKSON & CO.;
WORKS: ROGFNS COTLERY CO.; CHAS, ROGERS BROS.;

STANLEY

paper Is published weekly. Every number contains six.
| toen pages of useful information, and & lange namber of

EDWARD MILLER CO.; MITCHELL, VANCE & CO.; NON-~ | | original engravings of now Inventions and discoverios,

WALK LOOK C0.; HAYDEN, GEE & CO.; DOMESTIC

SIWING MACHIN ¥ CO : EBVIHARD FABER: Jos. Dixox | Tepresenting Engloeering Works, Steam Machinery,

CRUCIELE CO; MUMPMOMD & HANSON: FAGAN & SoN,
and over 100 others.

Broxze, Plati ote. The two hest CENTENN »
AWARDE, a0 the € ESTEN S IAL (..33) MEDAL of Amert- | tocture, Agriculture, Horticulture, Natural History, ete.
can Institute, and Parls, 1595, Prices, $130 to $500.

HANSON &VA WINKLE

New York u ce, 92 lnd lM l‘lberl
Agency, Is Carvline St., Birmingham,

| New Inventions, Novelties in Mechanies, Manufactures,

Outfits for NICKEL, “'L“‘:‘v‘ | Chomistry, Electricity. Telography, Photegraphy, Arohi-

All Classes of Renders find In Tue SOuEsTine
AMERICAN a popalar remume of the best sclentific ine
| formation of the day ; and it bs the aim of the publishers

| to present it in an uttractive form, avolding as much as

l-\nn-le abstruse terma. To every Intelligent mind,
'lhln journal affonds a constant supply of instructive

S ;vt":“:"""«n, U KORTING
iy NIVERSAL' m.lEGTﬂR
ro? &.O'L‘c‘\'::\ DING ~
4’«?;'\6‘ '«’nt-\nn bl:wn\n-un:ou ars.
ot~ ¥

5 ouv:- .\'

"HARTFORD
STEAM BOILER

[nspection & Insurance

COMPANY.

W. B. FRANKLIN.V. Pres't. J. M. ALLEN, Pres't, |
el | PIERCE. See'y.

Telograph, Telephone, and Hloctric Light Supplies,

TRASS mAle

THE ELEC Tl! (O \l. ~UPrLY Co,,
Liberty N.. \rw York.

THE SCOVILL
“Pop” Safety Valve,

SIMPLE, RELIABLE, DURARLE.
For Locomotive, Stat A , And l‘uﬂnbb
Send for descriptive dm'tn and price lists to

THE HANCOCK INSP
BOSTON, uA:‘:ATOI co.,

reading. It is promotive of knowledge and progress in
ovory community where it circulaton.

Terms o. Subseription.~Ono copy of Tie Scres-
TIFIO AMERICAX will be sent for one poor—52 tumbors -
postage propald, to sny subseriber in the United States
or Canada, on recolpt of threo dollnrs nnd twenty
cents by the publishers; six months, $LM0; three
months, ¥1.00,
; Clubs.~Oue extra copy of THESCOENTIFIC AMENRE-
| cAX will be supplied gratis for cvery clud of Soe
| at 843 each: additional coples st same propurtiooate
| mte.

One copy Of THE SCIEXTIFIO AMERICAN and one cowy
of THE SCTENTIFIO AMERICAN SUPPLEMENT will bo seal
for one year, postage prepald, to any subsoriber (n the

| Unitod States or Canada, on receipt of scom dodlary by
| the publishers,

Tho safest way to remit ia by Postal Ordor, Disft, of
| Bxprwas, Money carefully placed Inside of onvelopes,
socurely sealod, and oorroctly sddressed, seldom goes
aatray, but (nat the sender's risk,  Address all lotters
and wake all urders, drafts, oto,, payable 1o

MUNN & CO.,
37 Park Row, Now York.

To Vorelgn Subscribers.—~Undor the facilities of
the Postal Union, the SCLENTIFIC AMEMICAN 1s now seod
| by st et from New York, with regularity, tosubscrid:
ore In Great Britaln. India, Australis, asd all other
! British oolontes to France, Austria, Nelgiam, Germam,
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