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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_."‘!
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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

33

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

W‘ﬁﬂﬁ:ﬂ
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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,




46 Scientific Amevican,

[JuLy 16, 188;.

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.




