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UNION ARCH, WASHINGTON AQUEDUCT.

In its latest edition the American Cyclopeedia states, under
the head of masonry bridges, that there are comparatively
few of any great size in the United States, and instances as
perhaps the finest example the High Bridge of the Croton
Aqueduct, over the Harlem River, with its eight arches of
80 feet span, and five others of 50 feet span. - Probably the
majority of well-informed Americans would accept the state-
ment as correct, and few, even among engineers, would hear
without some surprise, that by far the largest masonry arch
in the world is in this country, and that it forms a part of
one of the most important engineering achievements that
have been accomplished during recent years—namely, the
aqueduct by which the City of Washington is supplied with
water.

Unfortunately for its own fame, this work was completed
during the most exciting period of the civil war, when the
security of the national capital against the assaults of the
Confederate army was a matter of infinitely greater popular
interest than any improvement of its water supply. Pos-
sibly, too, the inadvisability of calling the attention of the
enemy to a work of such importance to the beleaguered city
may have had something to do with the singular absence of
information with regard to it in the popular prints of the
time and in later publications. At any rate one will have to

search a long time to find more than a casual mention of the

work, where one would expect to find the fullest description
of it. The splendid masonry arch shown in the accompanying
engraving carries the aqueduct over the Cabin John Creek,
with a span of 220 feet. The height of the arch is 101 feet,
and the width of the structure 20 feet. Thearch forms an
arc of a circle, having a radius of 1342852 feet. When the
center scaffolding was removed, the arch (unlike all other
works of the kind) did not settle, the keystone having been
set in winter, and the center struck in summer.

Two other remarkable structures are included in or form
a part of the Washington Aqueduct. From the distributing
reservoir the water is conveyed in two thirty-inch pipes.
There were two-streams to be crossed, College Branch and
Rock Creek. Instecad of building bridges and laying the
pipes on them, the pipes themselves were in each instance
cast in the form of an arch and constitute the bridge. The
Rock Creck bridge has a span of 200 feet, with two forty-
eight-inch pipes; the College Branch bridge has a span of
120 feet, with two thirty-inch pipes. The arch over Rock
Creek is so strong that it is used for a roadway, continuing
Pennsylvania avenue to Georgetown,

The other notable masonry arches of the world are the
Chester arch across the river Dee, at Chester, England, with
a span of 200 feet; the famous center arch of the new Lon-
don Bridge over the Thames, with a span of 152 feet; Pont-
y-Prydd, over the Taff, in Wales, 140 feet; the bridge across

UNION ARCH, CABIN JOHN CREEK.
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the Seine, at Neuilly, France, with five spans each of 128
feet; the nine spans of Waterloo Bridge, London, each 120
feet; and the celebrated marble Rialto bridge in Venice,
with a span of 9814 feet.

Washington Aqueduct was begun in 1853, and finished in
1863. The engineer in charge of the work was Gen. Mont-
gomery C. Meigs.

- -t
The Japanese Fan as an Audiphone,

At alate meeting of the New York County Medical Soci-
ety, Dr. Samuel Sexton read a paper on the use of the
lacquered Japanese fan as an aid to hearing. The fan is
constructed on the same principle as the audiphone, being
composed of lacquered material that receives any ornament-
ation that may be desired. Its cost is from 25 cents to $1,
whereas, when first presented to the public, the audiphone
was a high-priced article, ranging from $5 to $25. By using
the model of the human skull Dr. Sexton showed how the
sounds of the human voice were transmitted to the auditory
nerve, and illustrated how the instrument assisted the defec-
tive sense of hearing. He had brought a couple of deaf-mute
subjects, by means of whom he gave some illustrations of
the advantage of the instrumert which proved very sutis-
factory to the audience. The best distance for conversation
was about three feet. When the distance was less the voice
was too loud, and when greater it was indistinctly heard.
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SEPARATION OF THE COMET,

As Professors Stone and Wilson of the Cincinnati Obser-
vatory were watching the comet, on the night of July 6, it
was seen to separate into two parts. The report of the ob-
servation says that a jet was seen to proceed from the nucleus
in the direction of the tail, and gradually form a separate
nucleus, the division being sharply defined.

This is not the first known splitting of a comet, Biela’s
comet having divided, probably in a similar manner, some
time between 1845 and 1846; bul thisis the first time that the
actual separation has been observed.

This spontaneous division of the comet into two comets
gives peculiar interest to certain speculations as to the
identity of the present comet and the possible fate of all
comets,

In a communication to the Herald, dated July 1, Prof.
Lewis Boss, of Dudley Observatory, Albany, N. Y.,
discusses the striking similarity of certain elements of this
comet’s orbit to the corresponding elements of the orbit of
the comet of 1807. That the two comets are not the same
body—that is, that the comet of 1881 is not a premature re-
turn of the comet of 1807—he is quite sure; but, he asks,
could these bodies have originally formed a part of the same
body ?

For illustration he refers to the comet discovered by Biela
in 1826, whose spliiting has already been mentioned. This
comet was found to revolve around the sun in the compara-
tively short period of seven years. It was not seen again,
however, until 1845, when it presented its usual appearance.

On the 12th of January, 1846, Professor Hubbard, of the
Washington Observatory, on looking at the comet through
his telescope, was surprised to find not one, but two distinct
comets in the same field of view. The distance between the
two bodies was small, but went on increasing night after
night, until in March the distance apart had become 200,000
miles. At its next return in 1852 this distance had become
more than a million miles. What became of the comet in
subsequent years can only be conjectured, for it has never
since been seen, unless an observation of a strange body by
Pogson, in Madras, is held to be authentic as a view of this
comet of Biela—a matter about which opinions are divided.

Professor Boss continues: ‘“ What has happened once may
happen again. It is known that great forces of mutual re-
pulsion exist in the particles which constitute a comet. It
is to this that we probably owe the varied appearances in the
head of a comet as it approaches to or recedes from the sun.
By able astronomers this force of repulsion is held to explain
the existence of the gigantic tails which are seen projected
from the heads of comets on the side opposite the sun.

It would seem possible that the two comets of 1807 and
1881 may have formed a single body in distant @ons of time,
and that at a certain period the original body separated into
two, diverging more and more widely, until now we have
them, the one following nearly but not quite in the wake of
the other at an interval of about seventy-four years. Itisa
question well worth the close examination of astronomers.
If the present comet should prove to have a period of from
1,100 to 2,200years, the reasonableness of the above conjec-
ture will be almost demonstrated.”

The observed division of the comet now in sight gives
peculiar significance to these suggestions. It also showsthat
the natural subdivision of a comet is no longer to be con-
sidered—as the splitting of Biela’s comet has been—an as-
tronomical anomaly. And the question arises: To what
extent can this process of subdivision go? The hypothesis
suggested by the behavior of Biela’s comet, namely, that
meteoric belts or streams may be due to cometary disintegra-
tion, certainly receives additional plausibility from this
repetition of (so far as positive observations go) the primary
act of division. With a few more splittings the comet
might entirely cease to be visible.

—_———tr———

FULMINATING COMPOUNDS.

In answer to a number of correspondents respecting ful-
minating compounds and mixtures, we give the following:

A fulminating composition is one that detonates by per-
cussion or friction. There are alarge number of substances,
chemical compounds and mixtures, that come within the
scope of this definition, but for various reasons only a few
of these have found any practical application as primers.
Nitro-glycerine, nitro-cellulose (gun cotton), and the chloride
and iodide of nitrogen are fulminating compounds, though
not usually classed with percussion mixtures; but their deto-
nation takes place with extreme violence, and so quickly
that in many cases they do not ignite gunpowder when
detonated in contact with it. Chloride of nitrogen is so ex-
ceedingly sensitive to friction or percussion, that its prepa-
ration is rarely attempted. It can only be prepared and
used safely in minute quantities. The following are some
of the metallic fulminating compositions:

Fulminating Antimony: Tartar emetic (tartrate of anti-
mony and potassium), 100 parts; charcoal, finely powdered,
3 parts.

The mixture is well triturated together and put into a cru-
cible, capable of holding one-fourth more than the charge,
and covered with a layer of charcoal. The cover is then
luted on and the crucible exposed to a bright red heat for
three hours, then covered with clay and allowed to stand for
severt hours, after which the contents is carefully transferred
to a wide-mouthed, glass-stoppered hottle, where, aftera few
hours, it crumbles into a powder. This powder contains

P much metallic potassium as wellas finely divided antimony,
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and fulminates violently when brought into contact with
water, or when moistened with a drop of that liquid.

Fulminating bismuth is prepared in a similar manner from
bismuth, 120 parts; cream of tartar, 60 parts; niter, 1 part.

The tartar is heated until it begins to blacken before mix-
ing. This compound is rich in potassium and fulminates
violently.

Fulminating copper is prepared by digesting precipitated
copper with fulminate of silver and a little water. It
explodes by percussion witha great flame. Fulminating
zinc is prepared from zinc filings in a similar manner.

Gold fulminate is formed by digesting the terchloride of
gold in a slight excess of aqua ammonia. It is a brownish-
yellow powder, and can be safely made only in very small
quantities at a time, as it explodes with great violence on
the slightest friction or sudden increase of heat.

Platinum fulminate is similar to the gold salt—it may be
prepared by digesting platinum sulphate with ammonia.

There are several methods by which fulminating silver
may be prepared. The following is one of the best:

Dissolve 1 part of silver in 10 parts of hot nitric acid
(sp. gr. 1-87), and add the solution to 20 parts of alcohol of
85°. Gradually heat the mixed liquid to the boiling point,
then set it aside to cool. The fulminate of silver deposits in
lustrous white crystals. They are washed with a little cold
distilled water and distributed upon separate pieces of filter-
ing paper in portions not exceeding 2 grains, and left to dry
in the air. This fulminate dissolves in 36 parts of boiling
water, but the solution deposits the greater portion of it on
cooling. It is exploded when dry with great violence by
slight percussion or friction, or by contact with a drop of
sulphuric acid. When wet it is not quite so explosive, but
under any circumstances it can hardly be handled or kept
with safety.

Fulminate of mercury, the material now almost universally
employed for the priming of gun-cartridge caps. The most
convenient way of preparing this subsitance is as follows:

Dissolve by aid of gentle heat 1 part of mercury in 10
parts of nitric acid (sp. gr. 1-40), and pour the solution at a
temperature of about 131° F. into 81 parts of alcohol
(density 0°'83), contained in a capacious glass flask—at least
six times larger than is necessary to contain the volume of
liquid. A few minutes after there begins at the bottom of
the flask a light disengagement of gas, the quantity increas-
ing until a quick ebullition is produced. The inflammable
white vapors given off are very poisobous, hence the opera-
tions are performed with.the vessels in the draught of a chim-
ney or out of doors. When the ebullition and disengage-
ment of vapors have stopped, the contents of the flask ure
turned out upon a filter, and the precipitate is washed with
pure cold water until the washings have no action upon lit-
mus paper. The filter paper containing the washed fulmi-
nate is then spread out on a copper plate, and heated by hot
water or steam to about 200° F. The dry fulminate is
separated into portions of about 114 drachms, wrapped up in
soft paper, and kept in large stoppered bottles. The powder,
when properly prepared, is composed of small brownish-gray
crystals.

It is decomposed with flame and explodes by a shock or
when heated to 870° F. The largest crystals detonate most
easily. When it is mixed with thirty per cent of water it
may be ground on marble without danger of explosion.

—_—— et ——
POISONOUS REFRESHMENTS,

The need of especial care in the preparation of refresh-

ments for picnic parties and the like has been shown with
painful emphasis in several instances recently.
. At Decatur, Georgia, thirty-five persons are reported to
have been seriously poisoned, June 21, by a salad prepared
in a brass kettle. All suffered seriously; but, thanks to
prompt medical service, no lives were lost.

Less fortunate were a party -of 500 or more who attended
a picnic at Warrensburg, Missouri, July 4. The caterer
provided lemonade, so called, in which some unwholesome
acid was substituted for lemon juice. A press report—
possibly exaggerated—dated the following day, said that
eight drinkers of the spurious lemonade had died and a
hundred more were in a critical condition.

Ice cream made in a copper-bottomed boiler is similarly
charged with poisoning painfully two hundred persons, near
Keota, I, on the 4th. Possibly indiscretion on the part
of the cream eaters may have occasioned serious gastric
trouble without any mischievous agency on the part of the
alleged copper-bottomed boiler; and similar indiscretion
may have occasioned the illness charged to poisoned salad
in Georgia. Still it should be borne in mind that badly
prepared refreshments are a too frequent attendant of
popular merry-makings, and people cannot be too careful
with respect to their eating and drinking on such occasions.

F—

¢
—

THE MANUFACTURE OF CELLULOID.*

Celluloid, a complex combination formed by mixing gun-
cotton and camphor, is to-day well known, as it is an indus-
trial product. Itisbeing manufactured in France, at Stains,
near Paris, whence it is sent out ready to be worked like
wood, ivory, or tortoiseshell. It can be turned, sawed,
moulded, polished, etc. We have, on a previous occasion,
stated that it originated in America, having been invented
by the brothers Hyatt, as long ago as 1869,

Much care is necessary in preparing it. A recent com-

*Revue Industrielle.
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the following details in relation to the subject.

The manufacture embraces several important operations:
(1) the manufacture of the nitro-cellulose or pyroxyline;
(2 forming the mixture into slabs and then rolling them; (3)
pressing and heating the rolled product in order to form
blocks; (4) cutting the blocks into sheets of various thick-
nesses, according to the purpose for which they are to be
used; and (5) heating the products.

The pyroxyline is obtained from cigarette paper of very
good quality. This paper, in rolls 18 inches in width and
383 to 85 1b. in weight, is unrolled mechanically and immersed
in a mixture of 5 parts of sulphuric acid of 66° with 2 parts
of nitric acid of 42° B., kept at a temperature of about 35
degrees. The cellulose of the paper, after twelve or fifteen
minutes’ immersion, becomes changed into nitro-cellulose,
which is soluble in a mixture of alcohol and ether. The
solubility is tested by a hasty trial. The product is then re-
moved from the acid bath, the liquid is expressed from it,
and it is thrown into water. After a preliminary washing
it is placed along with water in a pulp vat and triturated
from two and a half to three hours in order to obtain a
homogeneous paste. The pyroxyline then has to undergo
bleaching, the operation being effected by the use of a solu-
tion of permanganate of potash. When contact with this
reagent bas been sufficiently prolonged, the excess of per-
manganate is eliminated by washing. Then the mass is
treated with a solution of sulphurous acid in order to dis-
solve the oxide of manganese, and the operation is finished
by a series of washings in water. The whitened pyroxyline
is put into boxes lined with filtering cloths and then sub-
mitted to mechanical drying. On being taken from the
hydro-extractor the material still retains about 40 per cent
of water and is found to be in a state fit for the preparation
of celluloid.

1t is then passed through a mill having metallic runners,
first alone, and afterwards mixed with the proper quantity
of camphor (which has been first rolled), and with coloring
matters if it be proposed to make opaque celluloid. After a
dozen successive grindings, the mixture is moulded in a
metal frame, by bydraulic pressure, so as to give slabs that
are arranged and pressed between 10 to 12 sheets of thick
bibulous paper. The water in the mixture is then gradually
absorbed by the paper, the latter being renewed 12to 15
times. The slabs thus dried and reduced to a thickness of
about one-tenth of an inch are broken up between bronze
cylinders armed with teeth. The pieces are allowed to
macerate for about twelve hours with 25 to 35 per cent. of
alcohol of 96°, and then the coloring matters soluble in alco-
hol are added if it be proposed to have transparent, colored
celluloid. The mixture is then passed through the rolling
mill, the cylinders of which are heated to about 50°.

The operations are performed upon from 20 to 28 1b. at
once. The rolling takes from 23 to 35 minutes and terminates
When the material has become-homogeneous. Thereisthen
obtained a sheet of about half aninch in thickness, which is cut
into pieces of 2814 by 8114 inches. The latter are superposed
on the table of an hydraulic press in a metallic box having
double sides and being tightly closed, and allowing the heat-
ing to be done by a circulation of hot water. The box is
heated to 60° during the whole duration of compression,
which lasts about four hours. At the end of the operation
a current of cold water is passed into the box, the pressure
is removed, and there is then obtained a very homogeneous
block of celluloid about five inches thick. The blocks are then
taken to the planing machine and shaved into sheets varying
from 0-008 to 0-12 of an inch in thickness, according to the
purpose for which the product is designed. These sheets
are next placed in a ventilated stove, heated to 55°, where
they remain for from eight days to three months, according
to their nature and thickness.

In this description it has been only a question of celluloid
of a uniform color, either transparent or opaque, imitating
pale tortoise shell, coral, ebony, turquoise, etc. When it is
desired to obtain a product to imitate amber, jade, spotted
tortoise shell, etc., each of the ingredients of uniform color
which is to compose the material is prepared separately, and
then mixed to be afterwards united by pressure.

As-the principal properties of celluloid are well known,
we will not recall the numerous applications which may be
made of it; but there is one, however, which has been pointed
out by Colonel Goulier, that is of interest to engineers.

In passing from dryness to extreme humidity, celluloid
elongates very little, and much less than the thin horn which
is used in making the protractors that are occasionally em-
ployed in topography. There is every inducement, then, to
make these instruments of celluloid, since they will prove
less fragile than those made of horn, and more confidence
can be placed in the scales and the angular divisions.

STEAM BOILER NOTES.
The dilemma with which the Philadelphia steam user is
now struggling is becoming serious, whiie the situation occu-

; whether or not this particular boiler was up to their standard
of strength, namely, four or five times the stipulated load.
‘[ And they not only should, but they do know, or have it on
record, whether cast iron boiler heads of this diameter and
thickness are in the habit of blowing out at the pressure
stipulated in their certificates. If these inspectors now
decline to pass all cast iron boiler heads at a desirable press-
ure they seem to stultify themselves. 1f they refer the
| matter to the city attorney, asisreported they have done, or
to any other’lay authority, their dilemma is complete, as they
; thereby acknowledge their ignorance of the whole subject.
1n the mean time the owners of similar boilers are in a state
of mind not to be envied. If they decline to insure their

(ever before. If they insure at the present presstire they
‘seem to have little of the protection to their lives that is
| promised by insurance certificates, and they are, moreover,
liable to suits atlaw if it can be shown that they have broken
the contract. 1f they reduce their working pressure for

i the sake of insurance and safety, they will at once require -

i additional boiler capacity, and not onlytbat, but loss in
i working low steam in the engine will also follow.

The inspectors and the jury searched in vain for a defect
i in the broken head after rupture, when it should, if it existed,
have been so plain that a runner could read it.
abhout for a plausible argument they charged the fireman
! with wetting the head with cold water from his quenching
{hose. They treated the gaping crowd at the wreck with
stories of anomalous and exceptional cases of fractures that
had been seen or heard of in their experience, all of which
does not reassure either the owner or the workmen whose
lives are daily exposed to such accidents.

Now it naturally occurs to the thoughtful practical engi-
neer to inquire what has so suddenly brought about this state
of things in a city justly noted for the number of its cele-
brated engineers and manufacturers. He remembers to
- have seen hundreds of such boilers, and he cannot believe
 that he has all the time been so near destruction as would
now seem when in their vicinity. For forty years past
cast iron, when not exposed to the direct action of fire or
to a similar violence, has shown itself as reliable a structural
material for boilers as for any other engineering device, and

inch have been a common load for land boilers of this size.
The common sense conclusion therefore is that more than
‘ the supposed load existed upon the Gaffney boiler head, or
soundness and dimensions.

The boiler in J. H. Richardson’s mill, near Terrell,
Texas, exploded June 20, killing two men outright and
crippling four others.

An elevator boiler at Arkansas City, Ark., exploded June

.6, killing John McCuilough, the engineer, and seriously

i wounding Pat Boland, the fireman, and Amos Ramsey and
! Jacob Wallace, carpenters.

i To all therefore a careful perusal of the report referred to
above is earnestly recommended. Itisa simple statement
: of stubborn facts, and the lesson will be obviously to take
" care of the safety valve and search for inevitable deterio-
{ ration so that the supposed margin of safety may actually
| exist. Whether your boilers have cast iron heads or not
| these precautions are imperative.

e Al e
CENTRIPETAL AND CENTRIFUGAL MOTIONS IN
ANIMALS.

! In a memoir published in the Revue Scientifique, last June,
i on ‘“ Writing Regarded from a Physiological Point of View,”
| the author, M. Carl Vogt, after a lengthy discussion of cen-
" tripetal writing (from right to left) and centrifugal (from
 left to right), drew the conclusion that the direction of the
"only upon external conditions. Dr. G. Delaunay, who has
for a long time been making researches on the same subject,
-has an article in a recent number of the same journal in
‘ which he endeavors to prove, on the contrary, that writing,
as well as all motions and gestures in general, are dependent
,i upon a physiological, and consequently an anatomical neces-

" sity.

The motions of quadrupeds can only take place horizon-
tally or laterally; yet there are a few that perform centri
} petal movements—the cat, for example, which strikes with
"its paw by bringing the latter toward the axis of the body.
: Monkeys make centripetal motions mostly; but these ani-
:; mals hold a place between quadrupeds and man. Man alone
'is capable of making centrifugal motions. This physiologi-
cal evolution of motions, which are successively vertical,
then lateral and centripetal and then centrifugal in measure
as we proceed from quadrupeds to the human species, is
only the result of an anatomical evolution. According to

|

H . . . !
| Dr. Delaunay’s researches, motjons are rather centripetal

. than centrifugal in primitive or inferior races, and rather
; centrifugal than centripetal, in superiorraces. A centripetal

boilers they take a risk that they now know less about than :

In casting X

for that length of time 60 to 65 pounds of steam per square:

that the inspectors and experts are all deceived as to its.

'lines does not depend upon a physiological necessity, but

pied by the boiler inspectors is scarcely less grave and per- } motion in a primitive race becomes centrifugal in measure
plexing. The scare began with the Gaffney & Co. explo- as that race evolutes. Sanskrit, Persian, and Greek were
sion, which occurred on the first day of June, 1881, and j written from right to left before being written in the oppo-
which was fully illustrated and explained in No. 2 of vol. | site direction. So our chronometers were wound up from
xlv., of the SCIENTIFIC AMERICAN. It was discovered very ‘right to left before they began to be wound in the other
suddenly, when this event took place, that cast iron was a direction. The English, however, are behind the age in
dangerously treacherous material for boiler construction. ; this respect, since in the screws manufactured by them the
This fact should have been in the possession of the designer, * threads still run from right to left, and most of their watches,
the maker, and the engineer, and more emphatically and like those of our ancestors, are wound from right to left.
above all others, the city and insurance inspectors, whose ‘ On the other hand, the people of the United States, who
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: doubt are more advanced in evolution than those of Europe,
i use watches ouly which are wound from left to right, and
repudiate the old system still in use in England. Writing
was centripetal among the ancient inferior races and is
i still so among those of modern times: Semitic, Phenician,
Hebrew, Assyrian, Arabic, Chinese, Japanese, Negro, etc.
. Among the superiorraces not only is writing executed from
“left to right, but plans, sketches, shading, etc., are begun in
- the same manner. A circle isalways drawn centrifugally,
1’ that is, in the direction of the hands of a watch. In our
designs and on our monuments the symmetrical ornaments
are, starting from the median line, centrifugal To «on-
sider other motions: we turn a door knob, door key, screw,
stopcock, corkscrew, as well as tools for drilling, cranks of
-mills, wheels, etc., from left to right. In all trades and pro-
fessions work is performed in a certain direction, which is
generally centrifugal. To sum up, centrifugal motions,
characterizing the superior races, are a sign of superiority
markipg the last term of evolution. As for sex, centripetal
motions characterize woman, while centrifugal motions are
characteristic of man. A woman, for example, strikes with
her palm, while a man gives a blow with the back of the
hand. Every article of woman’s clothing, from the chemise
to the cloak, buttons from right to left, while man's gar-
ment’s button from left to right. When a woman puts on
;a man’s coat she buttons it with the left hand, centripetally,
doubtless being unable to button with her right centrifu-
gally.

As for age, the motions of children are centripetal rather
than centrifugal, therein resembling women.

From a psychological point of view centripetal gestures
mark primitive, egoistic, retrograde ideas. On the contrary,
centrifugal gestures express ideas and passions which are
generous, altruistic, and expansive. From a psychological
as well as from other points of view then, centripetal ges-
tures characterize inferiority, and centrifugal, superiority.
As a result of his studies the auther draws the conclusion
that the centrifugal motions of abduction and of supination
prevail in organisms most advanced in evolution, as the
superior human races, men, adults, intelligent beings, etc.;
while, on the contrary, the centripetal motions of adduction
and pronation predominate in individuals less advanced in
evolution, as the inferior human races, women, children,
people of little intelligence, monkeys, quadrupeds, etc.

Finally, the physiological evolution of motions, which is
a consequence of the anatomical evolution of the limbs,
proceeds from the centripetal to the centrifugal. Compara-
tive anatomy and physiology, then, explain why not only
writing, but also other motions, are at first centripetal dur-
ing the first phases of organic development, while the adduc-
tor muscles predominate over the abductor, and became cen-
trifugal by very reason of the progresses of evolution which
bring about the predominance of the abductors over the
adductors.

i ——— i —

Objections 10 Telegraph Wires in Sewers.

The Superintendent of Police and Fire Alarm Telegraph,
the Chief Engineer and Surveyor, and the Cbief Commis-
sioner of Highways, of Philadelphia, under instruction from
Councils, held a conference recently as to the practicability
of runring electric wires through the sewers of the city. The
Record states that the three officials agreed to report adversely
to Councils. One objection to the plan was that the sewers
were much too small to be put to any such use, as men
could not work in them with any degree of safety. It was
also argued that the dampness of the sewers is so great that
the wires could not be operated without insulation, which
would be expensive and bulky. Another evil which was
. pointed out was the breaking into the sewers, which would
become necessary to make connections. In their report the
committee will call attention to these points, and also to the
fact that the telegraph and telephone companies must make
other provisions for the future, and not depend upon or
expect to use the sewers as conduits for their wires, for the
reason that in a few years the ordinary increase of the busi-
ness of these institutions would result in the occupation of
sewers to the material damage of the city’s interest.

—_— .- .
A Patent Pigeon.

The recent pigeon shooting *‘ tournament ” was varied by
a special contest in which artificial pigeons were used. They
were earthen projectiles sprung from a trap, and similar in
shape to the clay saucers used for flower pots. The motion
of this projectile is much more like that of a real pigeon as
it rises from the ground than that of the gyro pigeon. When
it is thrown from the trap it receives a violent rotary motion
which compresses the air within its rim, and gives the
‘“pigeon” more stability, while the convex shape causes it
to sail or skim along very swiftly and settle lightly, when not
hit by the shot, without breaking. The motion of this new
substitute is very similar to that of an oyster or clam-shell
when thrown by hand in such a manner as to skim through
the air. The clay is light and brittle, and the rapid centri-
fugal motion causes it to fly in pieces easily when struck by
the shot. There were few contestants entered in this match,
but the men who did shoot and others who have practiced
at this new projectile say that is the best substitute for live
pigeons that they had yet seen. The pigeon and trap from
which it is thro wn are the invention of Mr. George Legow
sky, Cincinnati.
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IMPROVED SPRING HINGE. turn in either direction, depending of course upon which
The annexed engraving represents a new spring hinge |set of pawls is allowed to operate.
lately patented by Mr. George M. Lane, of Asbury Park,| The auxiliary crosshead is of such length relative to the
N. J. It is adapted to blinds, shutters, screen doors, etc., |length of the main crosshead -that has an independent long
and is so constructed that it may be easily and quickly stroke—that is, a longitudinal movement at the euds of the
adjusted to any required tension, and it admits of readily ?stroke which is independent of the movement of the main
unhinging a shutter or door. .crosshead, and the ends of the auxiliary crosshead are pro-
Fig. 1 shows the hinge complete; Fig. 2 is a section  vided with the grooves with which the notched ends of the
through the spring chamber; and Fig. 8 shows the hmge pawls, G H, alternately engage while the crosshead is tra-
pintle. The leaf, @, is formed with an upper and lower ve]mg the space of its independent movement. By this
knuckle, the upper knuckle having in its upper edge a series medns the force during the independent movement of the
of ratchet teeth surrounding the central vertical hole through aux111ary crosshead is transferred through the pawls, G H,
which the pintle passes. The lower knuckle is formed toa point above the plane of reciprocation, and apphed to
with a sliding surface and shoulders or stops on its upper  the cranks of the shaft through the oscillating lever, C, and
the connecting rods at a point above the line of dead-center.
It will be understood that durirg this time the main cross-
 head remains at rest, and that the motion of the oscillating
| bar is only upon its pivot.

, When the main crosshead and oscillating bar begin to
"move, the pawls, G H, are thrown out of engagement with
the notches by coming in contact with the arms or projec-
tions, which are secured in proper position for that purpose

g ¢ [ | ‘ il upon the ways, A, as shown in the plan view.
-~ N i i | After sufficient motion has been obtained to carry past the
' - dead-center, the auxiliary crosshead is brought to its short
| stroke by placing blocks between the crossheads or by the
employment of a device actuated by alever, which locks the

two crossheads together,when they act as a single crosshead.
—_— - -—
Preservation of India-rubber Tubing under Water.

Mr. Mareck relates his experience of having met with seri-
ous annual losses, in consequence of certain kinds of India-
rubber tubing soon becoming brittle on exposure. After
many experiments, he has adopted the plan of preserving
them under water, which he renews from time to time. He
found that even the thickest kind of tubing will thus remain
soft and pliable without losing elasticity; nor has he found
any other drawback by adopting this plan, except this, that
they undergo a change in appearance. Red orbrowntubing
gradnally fades, and becomes brownish or grayish-yellow;

N
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LANE'S SPRING HINGE.

edge and opposite each other, as shownin Fig. 1. The leaf,
b, has a central chamber which fits between the two knuckles

of the leaf, @, and has sufficient vertical play to permit the
shoulders formed on its lower end to pass over the shoulder
on thelower knuckle of theleaf, @, when the shutter is closed.
The shoulders ou the lower end of the spring chamber are
arranged to correspond with those on the lower knuckle, and
are locked together by the dropping of the shutter when
the latter is opened. When locked in this way the shutter
is held againstany ordinary force of wind. The lower end
of the pintle opening in the spring chamber has a shoulder
on which the free end of the coil spring rests. This shoul-
der protects the lower end of the spring from injury and
holds it in place when the shutter or door is lifted off the
hinges. The pintle has a milled head by which it may be
drawnout of the hinge, and on its shank near its upper end
there is a pin that will engage the ratchet teeth when the
head is pressed down.
is a longitudinal slot the inner end of which
is within the spring chamber. The upper end
of the coil spring is fastened to the spring
chamber, and its lower end is left free and
rests on the shoulder at the bottom of the
chamber, as shown in Fig. 2, and is bent and
received by the slot in the pintle. The
pintle is retained in the hinge by its own
gravity, and it may be raised or lowered or
entirely removed at pleasure without affecting
the position or fastenings of the coil spring.

Further information may be obtained by
addressing E. L. Richards & Co., 733 Broad-
way, New York, or the inventor as above.

NEW MECHANICAL MOVEMENT.

The engraving shows a new mechanical
movement for changing a reciprocating mo-
tion into a continuous rotary motion, the
device being capable of producing rotary
motion at every point in the revolution of the
crank.

Fig. 1is a plan view, and Fig. 2 is a side
elevation, partly in section, showing the rela-
tion of the various parts. The device is
represented as connecting the crosshead and
crank shaft of a reciprocating steam engine,
but it is capable of application to any kind
of machinery in which reciprocating is con-
verted into rotary motion. The ways, A,
support the crosshead, which is attached to
the piston rod of the engine and reciprocated i
in the usual way. The crosshead carries a l l“
lever, C, having at its ends connecting rods 1 H1 m L
connected with the cranks, D E, the latter ll
being connected together by the tie rod, F,
so that they stand at right angles to each
other. Pawls, G H, jointed to opposite
sides of the upper end of the lever, C, are fitted to
engage notches in the ends of the auxiliary crosshead, B, and
are arranged so that during the stroke one of them may be
engaged by an arm attached to one of the ways; A, and the
other will be engaged by an arm projecting from the other
way.

With the device arranged in this way the engine will turn
only in one direction, but by attaching a set of pawls, G H,
to the lower end of the lever, C, the engine may be made to

!‘Ilt'l?l!'lﬂllﬂ!

In the lower end of the pintle there ing slowly in a northwesterly course.
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gray tubing becomes darker and browner externally. A sec-

ition of tubing reveals the fact that about one-half of the
' thickness of the rubber, from the outside toward the middle,

appears bleached and fatty; but the change is one which is

rather of benefit for their practical use. The author adds

that very thin rubber bands, with which other goods were

tied, became so soft that they could be rubbed to small

crumbs with the fingers.—Dingler’s Polyt. Jour., 239, 825.
_— e+ r—

A Stray Balloon,
Mr. John W. Tobias, of the whaling brig Rosa Baker,
which arrived at Boston on July 1, reports that on June 17,
at noon, in latitude 27° 50, longitude 67° 80’, he observed a

|large balloon in the westward. It was apparently about one

mile in elevation and about five miles distant, and proceed-
‘We set our colors,

\\u’:.
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HARRIS' MECHANICAL MOVEMENT.

but could get no signal from it. The aerial traveler re-
mained in sight until 8 P.M., when the weather became
cloudy and it was hidden from our view By the aid of our
glasses we could distinctly see the car that was attached to
it swaying to and fro as it moved along, but could not ob-
serve any occupants. The balloon seemed to be of a white
or cream color, and of large size. It was proceeding in the
direction of Cape Hatteras, the nearest point of the Ameri-
can coast, distant upward of 600 miles.
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NEW GLOVE FASTENER.

An improved glove fastener lately patented by Mr. Frede-
rick Schramling, of Sabula, Iowa, isshown in the engraving.

The invention consists in a metal strip or plate with side
lugs or flanges, connected with two wires attached to the op-
posite lapels of a glove or mitten, the other ends of the wire
being bent and passed loosely through apertures in the ends
of the strip, and are prevented from being drawn out of
these apertures by knobs or buttons at the ends of these
wires. The glove is closed by turning the flanged strip in

SCHRAMLING'S GLOVE FASTENER.

such a manner that the wires will be crossed longitudinally
between the flanges or side lugs of this str’ 1por plate.

Figure 1 shows one of the gloves with the fastener open,
while the fastening of the other glove is closed. Figure 2
shows the fastener in detail.

When the fastener is opened it gives ample room for the
insertion of the hand, and when it is closed it is self locked
and holds the glove properly in place.

MECHANICAL INVENTIONS.

Mr. Frank W. Kepner, of Houlton, Me., has patented an
improved mill-feeding device, the object of which is to
prevent choking of the mill feed. It is impossible to clearly
describe this invention without engravings.

An improved wood-sawing machine has been patented by
Mr, William H. Mellott, of Ray’s Hill, Pa The object
of this invention is to facilitate the sawing
of wood and promote convenience in operat-
ing sawing machines.

Mr. John H. Boren, of Haubstadt, Ind.,
has patented an improved water elevator
which is so constructed that when the filled
bucket is raised an empty bucket is lowered.
The invention consists in a chute or gutter
passing through the frame of the water ele-
vator, and provided with a parallel rod a
short distance above it, on each side, against
which projections on the buckets catch, there-
by tilting the buckets so that their contents
will flow into the chute.

Much difficulty has been experienced in
running millstones from backlash from the
face of the stones getting out of relative posi-
tion, and consequently irregular grinding.
To overcome these difficalties Mr. Frederick
Mayo, of Zanesville, Ohio, has patented a
millstone driver having arms with adjustable
springs, to compensate for backlash, to pre-
vent irregularities in the running of the stone
and insure the best results otherwise.

An improved table for wood:working ma-
chinery has been patented by Messrs. Michael
« Lally, of North Lawrence, Ohio, and John J.
j Kehoe,of New York city. The improvements
relate to the tables of band, jig, and other saws,
and the tables of other wood-working ma-
chinery upon which the material is required
to be moved by hand. In this apparatus the
work moves upon a series of balls adjustably
supported and capable of turning freely in
any direction.

An improved lathe attachment has been
patented by Mr. Harry C. Barnes, of Vallejo,
Cal. The object of the invention is to com-
bine with a lathe an attachment by which teeth may be
cut in gear wheels with accuracy and rapidity.

Mr. Robert Rutter, of Dillon, Montana Ter., has patented
an improvement in the construction of the wagon brakes
known as the ¢ California” or ‘“roller ” brakes in such a
manner that they can be reversed to bring the brake lever
upon the right or left side of the wagon, according as the
brake is to be ““ put on” by a man riding on the left-hand
wheel horse or by a driver riding in the wagon.

F—
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AGRICULTURAL INVENTIONS.

A novel combination, with the seed dropping slide of a
corn planter, of a pair of rimless wheels, a shaft, a series of
elastic arms, and a cam, whereby provision is made for
dropping the corn at regular intervals, has been patented by
Messrs. Nimrod J. Curtis and W. J. T. Curtis, of Martelle,
Iowa.

An improved combined barrow, seeder, and roller has
been patented by Messrs. Robert Lang and James B. Lang,
of Lindsay, Ontario, Canada. The object of this invention
is to till or mellow the s0il, sow the seed, and smooth or roll
the land at one operation.

Mr. John C. Waddell, of Union City, Tenn., has patented
a broadcast seed sower for sowing clover seed and other fine
seeds, so constructed as to sow the seed in uniform quanti-
ties; and so stop the escape of seed automatically when the
mechanism comes to a state of rest, and which can be
readily adjusted for sowing any desired quantity of seed
per acre, and finey or coarser seeds, as may be desired.

—_—————t—
A New Exhilarating Substance.

Dr. Luton, of Rheims, calls attention in a French medical
paper to the exhilarating properties of the tincture of ergot
of rye when associated with phosphate of soda. The cir-
cumstances of the discovery were as follow: A woman of
62, at the infirmary of the Maison de Retraite, in Rheims,
was receiving tincture of ergot of ryefor disease in the knee.
Fearing an unfavorable turn, the doctor thought to strength-
en the action of that medicament with phosphate of soda,
and accordingly combined a little of the two substances in a
quarter of a glass of sweetened water. The patient, about
three-quarters of an hour aftertaking this, surprised the in-
mates by bursting into loud laughter, without obvious
reason, and this continued for more than an hour, with brief
intervals. The laughter seemed to be associated with merry
ideas, and to indicate a kind of intoxication. For some time
after it died down the woman was in great spirits and good
humor. Dr. Luton had not witnessed the scene, but the
consequences to the patient being good, he administered the
substance again, and a third time, observing the same effect.
The experiments were further repeated on seven or eight
women and girls with like results. In the case of men the
action of ihe substance is less marked; it appears only in
coloring of the face, giddiness, and slight headache. The
effects in question have probably a common origin, it is
thought, with those from eating rye bread when, in rainy
years, the cereal contains as much as five per cent of ergot.
A sort of intoxication is produced which the consumers by
no means despise.

o r—
Xucreased Occupation for Women,

Mrs. Mary A. Livermore says that one evening twenty
years ago a few ladies, interested in the welfare of women,
discussed the employments open to women. They counted
eleven and could think of no more. Recently the same
ladies repeated the enumeration, and were able to point out
287 employments which women could engage in.

—————t——
A Gift to the Museum of Natural History.

Mr. Robert L. Stuart, President of the Metropolitan
Museum of Natural History in Manhattan Square, has
presented to the museum the valuable
‘“De Morgan ” collection of prehistoric
stone implements from the river gravels
and peat beds of Northern France.
The series of specimens representing
the Stone Age inDenmark at the Centen-
nial Exhbibition were already in the
possession of the museum; and the gap
between that collection and the one
just acquired is filled by the magnifi-
cent collection deposited by Mr. G. L.
Feuardent, which in itself includes a
series of objects belonging to the
period of the river man in England, the
cave man of Southern France, the
latter from excavations made by the
Marquis de Vibraye, from the tertiary
and quaternary habitations of the
Lovie Valley. The lacustrine period
is fully represented in the Feuardent
collection by the finds of Dr. Gross in
the Swiss lakes, comprising stone
implements with their original handles
of stag horn, jade axes, chisels, etc.,
pottery of all sorts, and finally, numer-
ous tools and ornaments of the bronze
age from the same locality. This
collection is completed by the ovidian
im»lements from Greece. Prof. Spen-
cer F. Baird, speaking of these two
collections, says that no museum on
this continent, the Smithsonian includ-
ed, possesses anything equal to those
now brought together at the Museum
of Natural History. The museum is also rich in American
antiquities.
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CARBON tracing paper is prepared by rubbing into a suit-
able tissue a mixture of 6 parts of lard, 1 part of beeswax,
and sufficient fine lamp-black to give it a good color. The
mixture should be warm and should not be applied to excess.

NEW TIRE TIGHTENER.
The engraving represents a novel device for expanding
ithe fellies of wagon wheels, so as to tighten the tire and
prevent the wheels from being wrecked, as they frequently
are when the tire becomes loose."

WILKIN’S TIRE TIGHTENER.

A, B, are telescoping metallic ferrules, provided with re-
cesses, into which the ends of the felly sections are fitted.
These ferrules are provided with diagonal toothed faces, C,
haying between them a wedge-shaped opening, when the fer-
rules are fitted together. An endless screw carries an elon-
gated nut, D, having diagonal toothed edges, the inclination
of which corresponds with the incline of toothed faces, C.
The screw is fitted through the ferrules, as shown, so that it
bas a bearing in the upper plate of ferrule, B, and a project-
ing head on the inner side of the felly, by which the screw
may be turned.

When the wheel is constructed the device is inserted at
the joint with the ferrules, telescoping as far as possible, and
with the nut at the top of the wedge-shaped opening. When
the felly needs tightening the screw, D, is turned, and the
nut, E, travels toward the head of the screw and forces the
ferrules apart, and with them the felly-sections. Asthe nut
travels along the faces, C C, of the ferrules, the teeth on its
edges ride over the teeth on the faces, the teeth interlocking

when the nut is stationary, so preventing it from being

EXPLOSION OF THE BOILER OF THE WRECKING STEAMER B. & J. BAKER.

moved back toward the tire by jar or vibration. The ex-
pansion of the fellies caused by forcing apart the ferrules
tightens the joints of the wheel and expends it so as to tightly
fit the tire.

This invention was lately patented by Mr. Alfred Wilkin,
of Toledo, O, who may be addressed for further informa-
tion.
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COLLAPSE OF A STEEL BOILER FLUE.
BY 8. N. HARTWELL.

On Sunday morning, the 12th of June, 1881, one of the
large flues in the boiler of the wrecking steamer B. & J.
Baker collapsed while the vessel was lying at anchor off the
coast of Virginia. The accident resulted in the death of
three men and the scalding of one or two other men. Very
little damage was done to property other than to the boiler
itself. The vessel was owned and used by the wrecking
firm of Baker & Co., of Norfolk, Va., but with other pre-
perty of that company it is believed to have since changed
owners. The vessel is described in the government certifi-
cate of inspection, which expires January 22, 1882, as a
small passenger steamer, built of wood at Baltimore, in 1864,
21267 tons register, rebuilt at Norfolk in 1870, having one
low pressure (?) engine, 22 x 24 inches, and one iron and
steel boiler, built in 1877, 16 feet long by 7 feet diameter,
and allowed to carry 50 pounds steam pressure per square
inch. There were on this boiler, according to the same
authority, the usual safety appliances, namely, two safety
valves, three gauge cocks, two steam gauges, and a fusible
plug. This vessel is a propeller, and was used for towing
and lightering.

It was a tugboat boiler, of the return tubular type, shown
in Fig. 2, where the boiler is represented with its port side
toward the observer, part of the shell being omitted to show
the broken furnace tube. The diameter and length of the
boiler are given above. It had two 27 inch round furnace
tubes, straight from the boiler front to the back connection,
each made of three steel plates about quarter inch thick,
which were secured together by outward-turned riveted
flanges. A fire-brick bridge wall in each tube at about two-
thirds the length from the front, upon which the fire grates
abut, divides the tubes into furnaces, ash pit, and flue lead-
ing into the back connection, whence the gases return to
the up-take chamber and chimney above the furnaces through
seventy-five small tubes. Cast iron doors, with door-frames
bolted to the front boiler head above the grate level, formed
the front walls of the furnaces.

The facts contained in this repoft were obtained through
the politeness of the owner, Mr. J. Baker, who gave the
writer permission to examine the interior of the vessel and
the broken boiler, which was done before anything involved
in the explosion had been moved. Men and means to faci-
litate the examination were placed at his disposal, in the
belief that something would be brought to light in expla-
nation of the accident that came upon them so unexpect-
edly after having done all in their power to make the vessel
safe and efficient.

Fig. 1 is a sectional view of the boiler and fire room.
It is intended to explain the course of the escaping con-
tents of the boiler, and the effect on objects in the vicinity.
The engraving, by means of the arrows, sufficiently explains
the direction taken by the broken objects, which consist of
the boiler hatch beam, the bulkhead forward of the boiler,
which separated the fire-room from the forward storage
room in the hold, the cast iron doors and their frames, all
burst off and broken from the front head. The bridge wall
and grate bars from the port furnace, and the back connec-
tion door from the rear end of the boiler. Hatches and sky-

.lights were blown off. The whole interior of the vessel’s
,hold bore marks of the force with which things were

driven before the scalding torrent that
was impelled by its contained heat with
terrible velocity.

Fig. 3 is a sketch on a larger scale
showing the rear end of the collapsed
tube and a part of the tube head in
section. Also the patch upon the lower
part of the tube.

The thickness of the plate, T, at the
thickest margin of the rupture where
a gauge could be applied, was found
to be 0220 of an inch, near the ex-
tremity of the torn edge, about half
way up the side of the tube. From
there to the point, B, the lowest part,
the thickness decreased, the metal hav-
ing wasted by corrosion on the water
gide, go that after rupture it showed a
ragged knife-edge. Near the edge, on
the bottom, holes were corroded en-
tirely through. On the lower exterior
surface of the other tube were found
broad shallow pits of irregular shape
extending over alarge area, indicating
that this tube was thin also, but not as
far gone as the port one.

The patch at C, Fig. 3, covering the
lower part of the flanged seam, and
therear end of the longitudinal seam
of the broken tube, is sufficient proof
that the engineer.had heen warned by
a leak that a weakness, or at least a
defect, existed "here, and it was his
duty to have tested with proper tools
the surrounding parts before applying a patch. Drilling
his bolt holes in the flue should have shown him that the
plate was too thin, and he should have reported the deterio-
ration that was going on to his owners and the local inspect-
ors. It is obvious that the man in charge of the boilers
should watch for and report dangerous defects to the proper
officers, otherwise how can they know of their existence and
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be responsible for results that may occur in the interval
between regular inspections?

The T'ribune has the following relating to this explosion:

“ The report of the United States local inspectors of steam
vessels at Norfolk, Va., upon the accident to the wrecking
steamer B. & J. Baker, was received by Superintendent
Inspector-General Dumont on the 23d of June. It states
that the accident was the collapse of the port flue caused by
over-pressure. The evidence of one of the deck hands shows
that the engineer on watch was asleep in his berth at the
time of the accident, and this evidence is corroborated by
the fact that his body was found in his berth. The condi-
tion of the boiler shows that all the doors were closed.”

This is the whole of it; overpressure meaning a pressure
a little too great for the weak flue. It may, however, have
been within the limit of fifty pounds persquareinch allowed
by the certificate, which was written less than five months
before, or else what good were the safety valves, which
should have been automatic in their action whether the
engineer was asleep or awake ? No theory is therefore nec-
essary in this case to account for the immediate cause of the
accident. The remote cause from which the deterioration
of a strong flue of the best quality of homogeneous metal
that is known to modern engineers, arose is not so clear,
although much has been wriften and some indirect experi-
ments have been made Ly the British Admiralty Boiler
Commission for the purpose of finding a remedy for the rapid
deterioration of boilers in the Royal Navy, since the intro-
duction of surface condensation. Rear Admiral C. Murray
Aynsley, a member of that Commission, contributed a paper
to the Journal of the Royal United Service Institution, which
was printed by Van Nostrand in November, 1880. From
the part of the paper in which the Admiral summarizes the
report of the Commission’s Ocean Plate Experiments, it
appears that a set of plates of bright but not polished steel
and iron, four inches square by 3g" thick from different
makers in England were sent to ‘‘men of war in the Medi-
terranean, West Indian, Pacific, Australian, China, Brazil,
Cape, and Bast Indian stations, troop ships of the home and
foreign service, tugs in home ports, and merchant vessels
belonging to as many as forty-five of the principal steam
ship companies, trading in every part of the globe.” A
blank form was supplied with each set of plates to be filled
in by the chief engineers. The following table is made from
forty-two sets of these papers, all that were available when
the paper was prepared, showing the loss in grains per square
foot for each ten days the plates were in the boilers. The
table is rearranged, so as to be intelligible as far as may be
without the balance of the paper, space for the whole of
which is not now available.

The point made by the author of this paper related to the
effect of the presence or absence in the boiler, used in con-
junction with surface ¢ondensation, of air (gas) which would
be brought in with the feed water used to make up the waste
in blowing off, and by leakage. The table is arranged from

his data in groups such as they were divided into by him.

Loss in grains per
square foot in 10 days.

Group (1). Those that do not change any
of the water at sea, mean of 10 sets of
eXperiments. ......e.vuneerneerencnn.

Group (2). Those that change 3 inches in
depth of water in the boiler in 24 hours;
mean of 9 sets of experiments....

Group (3). Those that change between 3*
and 12 in 24 hours; mean of 7 sets of
experiments

Group (4). Those that change more than
12" in depth of water in the boiler in 24
hours; mean of 6 sets of experiments. .. 32375

From this it will appear that where the greatest amount
of water was daily changed, involving the introduction of
air, which contains the very active corrosive agent carbonic
acid gas, then the experimental plates suffered most from
corrosion.

The author of the paper states what does not appear in
the table, that the plates in those boilers of group 1 that
were emptied at the shortest intervals suffered more than the
others in that group.

He next compares steel with iron plates as regards rapidity
of corrosion, and the different brands of English steel, from
which it appears that crucible steel suffered least, Bessemer
next, and Siemens-Martin most under like exposures, while
Staffordshire iron suffered least of all, Lowmoor ranking
next to crucible steel. The extremes, however, between
Staffordshire iron, 128, andsoft steel, 155 grains per square
foot in ten days, was not so decided as when they were
exposed in boilers in connection with jet condensation,
when the figures were, iron 119, and steel 179 grains.

Then fresh and sea water are compared as to their corro-
sive action, with the following results referring to the
groups in the table. Group 2, fresh water, loss 49 grains;
sea water, 102 grains; group 3, fresh, 78; sea, 166, while in
the first group, no blowing off, fresh water was the most
active as 28 isto 20. From all of which the author of the
paper concludes that when no change of water is made sea
water has the advantage, but when from 3 inchesto 12
inches of the depth of the water in the boiler are daily
blown out; then fresh water has the advantage. He cites a
case of comparison of a boiler and a feed water heater where
the loss in the heater was 93 grains, and in the boiler only
1614 grains, the air (gas) having been trapped in the heater.
Without attempting to explain the corrosion that occurred
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on board the Baker, the writer desires to call attention to
the practice that there prevailed, according to a letter
recently received from her gentlemanly and obliging master,
Captain Charles L. Nelson, in answer to inquiries. The
substance of his answers are that the boat is fitted with a
surface condenser, from which the water is returned to the
boiler, entering the back head on each side a little below the
center; that the habit was to blow twenty-four inches in
twenty-four hours, and that when lying at anchor water was
fed from the sea and passed through a heater entering the
boiler at 80° to 100° Fah.

The Norfolk Virginian of current date printed the follow-
ing: The investigation into the causes of the accident to the
boiler of the wrecking steamer B. & J. Baker, off Cape
Henry, on Sunday morning last, by which three colored
men were killed and one white and one colored man were
scalded, was concluded yesterday in Berkley, the coroner’s
jury consisting of George T. Hodges, J. R. Humphries, R.
D. Cornick, G. W. Stell, Nathan Jones, and J. N. Etheredge,
who rendered the

VERDICT
that the victims came to their deaths by an explosion of a
flue of the boiler of the steamer B. & J. Baker, caused by
an over pressure of steam resulting from gross neglect of
the engineer, and, from the evidence elicited, we the jury
fully exonerate the remaining officers and owners of said

steamer.
—_———————————allll -t ——

A DModel Manufacturing City.

Great manufacturing establishments are generally the
result of growth from small beginnings. A shop is located
in some cheap and undesirable region, the workmen find
homes as best they may anywhere around, or sometimes
hasty structures are erected for their occupancy, and the
enterprise commences operations. There is no pretense of
elegance, or taste, or comfort, either in the establishment or
its surroundings. Noise, dirt, and discomfort characterize
it from the start, and as the establishment grows, and the
number of its employés increases, the same characteristics
extend to the whole surrounding region. The streets are
filled with cheap unattractive cottages or vast unwholesome
tenement houses. The gutters overflow with filth, in which
unwholesome children endeavor to find amusement. Nospot
of green grass, no bough of green tree is seen, a pall of
smoke hangs over the settlement, and grime and squalor,
and often disease, accompany the development of the great
industrial establishments where labor finds employment and
support. While it is true that there are many manufactories
where the result of prosperity has been shown to some degree
in the construction of excellent buildings and the adornment
of the surroundings, still the vast number of ourindustr’al
works are anything but inviting to the eye, or indicative of
care on the part of their proprietors for the happiness and
the health of their workmen. Indeed, when a place has
been started, as most manufactures are, without regard to
appearances or comfort, and its growth has taken the same
form, it is almost impossible ever to regenerate it.

To build up a modern manufacturing village, the work
must be begun at the bottom. While there are examples in
this and other countries where this has been done, there is
nothing anywhere to compare, either in perfection and

- breadth of planor rapidity of execution, with the new town

of Pullman, which, within a few months, has sprung up on
the shore of the little lake Calumet, a few miles south of
Chicago. While the car works which are being established
here are remarkable for their size and perfectness, it is not
the manufacturing aspect of the matter of which we wish
here to speak. It isinitsrelation tosuch a village or city
as is here being built up by a single organization, to the army
of men whom it will employ, to their families, and tosociety,
of which they form a part, that this enterprise shows its
grandest phase. Here we are to have an illustration of what
a man with unlimited means, and actuated by a broad phi-
lanthropic sentiment, which at the same time is backed by
an eye to business prudence, can accomplish.

The town of Pullman is not a public charity. Its
workmen are not to be supported as paupers or amused
as children. They are to be treated as men who can ap-
preciate what it is for themselves and their families to be
surrounded with the comforts and luxuries of modern civil-
ization, and who are glad and willing to pay something
for it, and who will show their appreciation by render-
ing better service to their employers, and becoming useful
and self-respecting citizens.

June, 1880, the site of this model town was a broad
stretch of prairie over which the high grass waved undis
turbed by wheel or foot. Here Mr. George M. Pullman,
President of Pullman’s Palace Car Company, decided to
undertake the grand work of founding « model manufactur-
ing town, which had been for years his drcam.

The work once commenced was pushed with extraordi-
nary energy. All through the bitterly cold winter the walls
were arising, when the workmen were obliged to have fires
burning upon them to keep themselves from freezing, when
the stone and brick had to be picked out from the drifts of
snow and the packing of ice in which they were buried,
and when the workmen, to the number of a thousand or
more, had to be carried to and from the city a dozen miles
every day. But in spite of the elements the work went on,
and to-day there stands a group of vast and imposing build-
ings, forming a manufacturing town for workmen such as
is not seen anywhere else. The houses are handsome, even
elegant, brick structures with stone trimmings and slate
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rocfs, and from one to two and three stories in height, sup-
plied with perfect sewerage, running water, gas, baths, mar
ble fireplaces, and many other forms of modern improvement
in dwellings, equally as complete as those which a million-
aire can obfain. A beautiful park adorned with trees, choice
shrubs, and winding walks fronts the new city. A little
lake whose bed was formed by excavating the earth for fill-
ing other portions, shines like a gem in front of the great
manufactory. The railway station where the visitor gets
his first impression of the place is not a dingy weather-
beaten shanty, but a gothic structure of brick, itself a model
of taste and elegance. There are rapidly arising a hotel 100
feet square; a market house of equal size, where various
articles of food can be cheaply obtained; an arcade building,
which will contain a public library, art gallery, association
rooms, and some fifty stores and business offices. Plans
are being devised by one of the leading educators of the
country for school accommodations, and churches will
quickly appear.

On the whoie vast tract of some 3,500 acres owned by
Pullman’s Palace Car Company and the Pullman Land Asso-
ciation, where this great scheme of a model manufacturing
city is to be worked out, not a single liquor saloon will be
tolerated to corrupt the morals and deplete the pockets of
the inhabitants. The character of the enterprise itself
removes the excuse which is often urged for the existence of
saloons—that they afford the pdor man his only place of
amusement and his only solace. When the day’s work is over
the workman will not be tempted to seek refuge in the
saloon from filth and disease and discomfort at home. His
home itself, the beautiful surroundings of park and lakes and
shady groves, the library, the reading room, the indications
all about of peace, order, cleanliness, and health, will tend
to make repugnant to him the thought of the squalid saloon
and its imbruted frequenters. All his surroundings will
impel him to take high views of life in its possibilities and
move him to set a worthy example to his children.

Before the first year shall have elapsed, not far from two
millions of dollars will have been poured out in the develop-
ment here of this remarkable and philanthropic scheme. At
the same time it"is not a Utopian enterprise. While the
workingman can obtain a charming home for from $9 to
$16 a month, with all the conveniences and luxuries of mod-.
ern house architecture, the rental will pay a handsome inter-
est on the cost of the building and also on the value of the
land at a figure vastly enhanced over the original cost, so
that in helping the thousands of workingmen and their fami-
lies who will form the nucleus of this new city the project-
ors will at the same time receive a fair return for their
financial risk and expenditure.

The result of this remarkable enterprise will be watched
with great interest as inaugurating a new era in the founda-
tion and development of manufacturing industries, in which
the condition of the workingman will play a far more
important part than it generally has hitherto. It will show
that it is not only a kind and benevolent thing for employers
to make the workingman comfortable and contented, but a
profitable thing, because it makes him abetter workman and
removes from him the feeling of. discontent and desire for
change which too often characterizes our working popula-
tion. The town of Pullman is an exemplification of practi-
cal philanthropy based upon business sagacity. May its
leading characteristics and the motive which prompted its
public spirited projector prove examples which shall have

many emulators'—Railway Age.
—_— —etr—

A Durable Whitewash.,
To the Editor of the Scientific American :

In regard to the query of C. B. C., in your last number,
“in relation to whitewashing, I believe I have tried every
known wash. The so-called White House stucco wash is no
better than any ordinary whitewash. No brick wall that
ever is intended to he painted should be whitewashed. All
washes absorb water, and in damp weather lose their-color.

The best wash that I have ever heard of is made as fol-
lows: For one barrel of color wash—Half a bushel white
lime, 8 pecks hydraulic cement, 10pounds umber, 10 pounds
ocher, 1 pound Venetian red, quarter pound lampblack.

Slake the lime; cut the lampblack with vinegar; mix well
together; add the cement, and fill the barrel with water. Let
it stand twelve hours before using, and stir frequently while
putting it on.

This is not white, but of a light stone color, without the
unpleasant glare of white. The color may be changed by
adding more or less of the colors named, or other colors.
This wash covers well, needing only one coat, and is supe-
rior to anything known, excepting oil paint.

I have known a rough board barn washed with this to look
well for five years, and even longer, without renewing.

The cement hardens, but on a rough surface will not

! cale.

T. G.
Cincinnati, Ohio, July, 1881.
- ettr—

THE trust fund created by Professor Tyndall upon his
departure from this country has accumulated sufficiently
for the purpose to which he devoted it : The assistance of
needy American students in physics who should show
aptitude for original study and should wish to complete
their education in Germany. The fuud will now furnish

a moderate income to two students.
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RECENT INVENTIONS.

Mr. Eugene Wessells, of Peekskill, N. Y., has patented an
improved automatic mechanism for feeding animals. It is
designed to be operated by a heavy weight, and its move-
ments are controlled by a clock.

An improved chamber vessel has been patented by Mr.
Arthur Bird, of Jeffersonville, N. Y. The object of the
improvement is to provide means for tightly sealing vessels
used in sickrooms, hospitals, and other places, so as to pre-
vent escape of gases and odors. The invention consists in
swinging covers fitted for being opened and closed by hand
or by movement of the seat.

Mr. Henry Eitenmiiller, of Butler, Pa., has patented an
improved beehive of handsome appearance, which affords
ready means for the inspection of its interior, and an easy
and convenient removal of the upper comb boxes and the
improved comb racks in the brood chambers, means being
also provided whereby the honey made in the hive shall be
made more secure against marauding bees.

Mr. Samuel B. Knapp, of Osceola, Iowa, has patented a
device for attracting insects, which drop into a poisoned
liquid in the apparatus, and are thus destroyed.

An improved billiard table on which a game can be played
with two or more balls, has been patented by Mr. Edmond
J. Sause, of Brooklyn, N. Y. The invention consists in a
billiard table provided with the ordinary cushioned end rails,
and with a central cushion attached to a stud projecting
from the table.

PHOSPHORESCENT SUBSTANCES.

Phosphorescence, or the emission of iight without flame or
sensible elevation of temperature, isa phenomenon exhibited
in a greater or lesser degree by many substances—mineral,
animal, and vegetable—and is developed under a variety of
conditions. In a few substances the light is developed by
chemical change or a process of slow combustion, as in the
case of phosphorus, from which the name phosphorescence
has been derived. In others the substance suffers no appre-
ciable change, only requiring exposure to a strong light to
shine themselves when taken into the dark. The diamond
and many mineral substances develop light in this way, and
it is supposed that these substances have the property of
absorbing light in the same way they do heat, and of slowly
parting with it when taken into the dark much in the same
way that hot bodies part with their heat when removed from
the source of heat.

With some of these substances the application of heat
causes the development of a brighter light (though for a
shorter time than would be otherwise required to exhaust
the supply); and again, there are some substances, such as
fluorspar, that absork light, but do not give it out until
heated.

Many substances alsobecome phosphorescent while crystal-
lizing.

The color of the light developed by many of these sub-
stances varies with their nature and the degrees of heat to
which they have been exposed. A certain scale of light and
color may, therefore, be produced by grouping together dif-
ferent substances or samples of the same substances previ-
ously heated at different temperatures.

The following are methods for preparing some of these
pyrophors:

PR

BARIUM SULPHIDE.

Finely powdered barium sulphate, free from iron, is
formed into balls with gum tragacanth; the balls are dried at
a moderate temperature, then placed in a crucible with a
luted cover and kept at a red heat for an hour. They are
then allowed to cool slowly, and while still-warm are trans
ferred to glass stoppered bottles.

A better light is developed from the following charge:

Barium sulphate (C P.)....ooviveiiivens civie cevnenn 32 parts.
Magnesium carbonate (C. P).. 1 part.
Sulphur (C. P.)..e. ti ceeitterieeeee taeeneieieaanaann 1«
" Gumtragacanth......... ..ciciiiiies ceeeiieeiieeennn. q. 8.
This is heated in the crucible as before described.
STRONTIUM SULPHIDE.
Strontium sulphate (C.P.)......ccvver cer wrveennnnnn. 22 parts.

Sulphur (C.P.)..coiviiiiiiiiin cet civeincanns
Gum tragacanth
Proceed as before.
CALCIUM SULPHIDE.—(CANTON’S PHOSPHORUS.)

Calcine clean oyster shells to whiteness in a crucible, sepa-
rate the clearer portions, reduce these to a fine powder, and
place in layers with intermediatelayersof flowers of sulphur
in a crucible, cover, and heat to dull redness for about half
an hour. Cover the crucible tightly and let it cool slowly
in the crucible.

Another method of preparing this phosphorescent sulphide
is to heat bisulphide of lime—obtained by boiling limelin
a little water with twice its weight of sulphur—in acovered
crucible at a low red heat for one hour.

CALCIUM AND ANTIMONY SULPHIDES.
Calcined oyster shells
Flowers of sulphur
Antimonic acid.... ........ciiiir veiiiiiiienin. e

Mix intimately, in fine powder, and heat for half an hour
in a covered crucible at low redness.

CHLORIDE OF CALCIUM.

Fuse chioride of calcium in a crucible and pour it ont on
a clean iron plate. As soon asit becomes cold enough break
it into pieces and transfer to well stoppered bottles.

CALCIUM NITRATE.

Dissolve chalk or marble dust in nitric acid, evaporate to

dryness, and fuse in a porcelain crucible.
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These substances, when properly prepared and exposed to
any strong light for a short time, exhibit phosphorescence for
some time after removing to a dark place. A calcium sul-
phide has been prepared that, after a short exposure to sun-
light, will continue to give out light for ten hours in the
dark. When, by keeping in the dark, one of these substances
has ceased to give out light, it may be made to give a series
of fresh exhibitions by heating it first with the hand, then
over a water bath, and finally on a hot stone plate.

A remarkable phosphorescence is developed in quinia and
some of its salts by heat. Spread quinia or its sulphate on a
sheet of paper, and spread the paper on a piateof hot metal
in a dark room—a 8trong phosphorescent light develops at
the edges and spreads to the center. A similar display is
observed in sprinkling finely powdered fluorspar (calcium
fluoride) over a plate of hot metal in the dark.

Boracic acid fused and allowed to cool breaks into small
pieces, and along the cracks a phosphorescent light appears,
which is sometimes strong enough to be visible even in day-
light. Potassium sulphate fused with cream-of-tartar shows
the same phenomenon.

PHOSPHORUS.

Phosphureted oil is the best means of exhibiting the
luminous properties of phosphorus. A small piece of dry
phosphorus, about the size of a pea, is placed in a test tube
with a little pure olive oil. The test tube is held in the
waterbath until the oil becomes heated and the phosphorus
liquefres; it is then shaken until the oil will take up no
more phosphorus, and, after allowing the oil to become
clear, it is poured off into a small glass vial provided with
a glass stopper. Only a small quantity of this oil in the
bottom of the vial is necessary. When it is shaken about so
as to coat the sides of the vessel, and the stopper is removed
so as to let the air get in, the oil-coated sides of the glass
become at once luminous, and continue so as long as the
stopper remains out. Characters written on paper with oil
thus prepared (freshly), appear in the dark very brightly.

Phosphureted ether is prepared by digesting phosphorus
in ether for some days in a tightly stoppered bottle. A
piece of sugar dipped into this ethereal solution and then
thrown into water makes the surface of the latter appear
quite luminous in the dark.

Young experimenters must remember that phosphorus is
very dangerous to handle when out of water, and often
inflames spontaneously when exposed dry in the air.

The Storage of Electric Energy.

Sir William Thomson, in a recent note to Nature, con-
firms the favorable results of his previous experiments with
the Faure battery. He says: ‘I am continuing my experi-
ments on the Faure accumulator with every-day in-
creasing interest. I find M. Reynier’s statement, that
a Faare accumulator, weighing 75 Kkilogrammes (165
pounds), can store and give out again energy to the extent
of an hour’s work of one horse power (2,000,000 foot pounds),
amply confirmed. I have not yet succeeded in making the
complete.measurements necessary to say exactly what pro-
portion of the energy used in the charging is lost in the pro-
cess of charging and discharging. If the processes are
pushed on too fast there is necessarily a great loss of energy,
just as there is in driving a small steam engine so fast that
energy is wasted by ‘wire drawing’ of the steam through
the steam pipes and ports. If the processes are carried on
too slowly there is inevitably some loss through local action,
the spongy lead becoming oxidized, and the peroxide losing
some of its oxygen viciously, that is' to say, without doing
the proper proportion of electric work in the circuit. I have
seen enough, however, to make me feel very confident that
in any mode of working the accumulator not uselessly slow,
the loss from local action will be very small. I think it most
probable that at rates of working which would be perfectly
convenient for the ordinary use of fixed accumulators in con-
nection with electric lighting and electric transmission of
power for driving machinery, large and small, the loss of en-
ergy in charging the accumulator and taking out the charge
again for use will be less than 10 per cent of the whole that is
spent in charging the accumulator; but to realize such dyna-
mical economy as this prime cost in lead must not be stinted.
I have quite ascertained that accumuilators amounting in
weight to three-quarters of a ton will suffice to work for six
hours from one charge, doing work during the six hours at
the uniform rate of one horse power, and with very high
economy. I think it probable that the economy will be so
high that as much as 90 per cent of the energy spent in the
charge will be given out in the circuit external to the accumu-
lator. When, as in the proposed application to driving

I tramcars, economy of weight is very important, much less

perfect economy of energy must be looked for. Thus,
though an eighth of a ton of accumulators would work very
economically for six hours at one-sixth of a horse power, it

rwould work much less economically for one hour at one

horse power; but not so uneconomically as to be practically
fatal to the proposed use. It seems indeed very probable
that a tramcar arranged to take in, say, 715 cwt. of freshly
chargedaccumulators, on leaving headquarters foran hour’s
run, may be driven more economically by the electric energy
operating through a dynamo-electric machine than by horses.
The question of economy between accumulators carried in
the tramcar, as in M. Faure’s proposal, and electricity trans-
mitted by an insulated conductor, as in the electric railway
at present being tried at Berlin by the Messrs. Siemens, is
one that can only be practically settled by experience. In
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circumstances in which the insulated conductor can be laid,
Messrs. Siemens’ plan will undoubtedly be the most economi-
cal, as it will save tke carriage of the weight of the accumu-
lators. But there are many cases in which the insulated
conductor is impracticable, and in which M. Faure’s plan
may prove useful. Whether it be the electric railway or the
lead-driven tramcar, there is one feature of peculiar scientific
interest belonging to electro-dynamic propulsion of road
carriages. Whatever work is done by gravity on the car-
riage going down hill will be laid up in store ready to assist
afterward in drawing the carriage up the hill, provided elec-
tric accumulators be used, whether at a fixed driving
station or in the carriage itself.”
—_— e r———
Electrotype of the Brain.

A brain, preserved and metallized by the galvanoplastic
method, was lately presented to the French Academy of
Medicine, on behalf of Dr. Oré, of Bordeaux. Dr. Oré’s
method (which preserves the brain entire) is briefly as fol-
lows: The brain having been so arranged that circumvolu-
tions are well separate, by introducing cotton wicks into the
fissures, and so that the preserving liquid may penetrate the
ventricles, is kept about a month in alcohol at 90°, so as to
acquire good consistency; the wicks are then taken out.
The brain is now plunged for ten minutes in an alcoholic
solution of nitrate of silver (100 gr. per liter of alcohol), and
carefully drained in air. Next, it is transferred to a case in
which sulphureted hydrogen is liberated, and it takes a
dark hue owing to formation of a surface deposit of sul-
phide of silver. In about twenty minutes it is taken out,
and after exposure a quarter of an hour in air, it is put in
the galvanoplastic cell, where it soon assumes a fine metallic
aspect.

—_— et —

A Boiler Water Safety Valve.

According to the Revue Industrielle, M. Barbe has success-
fully introduced a guard safety valve for steam boilers, to
be brought into. action only on emergencies. This valve is
placed in a suitable position underneath the boiler shell, and
is essentially an ordinary weighted lever safety valve turned
upside down. When the valve is opened, therefore, water
isblown off instead of steam. M. Barbe argues that, useful
as ordirary safety valves undoubtedly are, there are
occasions when a sudden and explosive evolution of steam
takes place, and at such times these valves are of little ser-
vice, since the steam cannot escape with speed equal to that
at which it is formed, and the pressure consequently rises to
the bursting point. In all such cases, in addition to what
must be reckoned a possible failure of the ordinary valve
for other reasons, M. Barbe’s valve would bea complete
safeguard, as it would instantly discharge a large quantity
of water. It isknown that a cubic inch of water increases
in volume about 1,700 times when transformed into steam,
and therefore the escape of the water would naturally be
more efficacious in reducing the danger of explosion tbhan
the discharge of an equal bulk of steam. The idea, of
course, is not new, but M. Barbe’s apparatus for effecting
the desired object is very simple and compact, although
some objection might be urged against the- awkward situa-
tion of the valve and the practical impossibility of examin-
ing it or keeping it in order during ordinary working; and
all experience shows that fittings intended for use solely on
emergencies are seldom in working condition when the
event for which they are intended arrives. It is, however,
stated that experiments have been made with the guard
safety valve, under eonditions similarto those of actual but
dangerous working, and it has answered so well that many
have been fixed in French factories.

— el —
Lemon Juice in Diphtheria.

Dr. J. R. Page, of Baltimore, in the New York Medical
Record, May 7, 1881, invites the attention of the profession
to the topical use of fresh lemon juice as a most efficient
means for the removal of membrane from the throat, tonsils,
etc., in diphtheria. In his hands (and he has heard several
of his professional brethren say the same) it has proved by
far the best agent he has yet tried for the purpose. He
applies the juice of the lemon, by means of a camel’s hair
probang, to the affected parts, every two or three hours, and
in eighteen cases on which he has used it the effect has been
all he could wish.

U —
Tartaric Acid in Diphtheria.

The topical use of tartaric acid in diphtheria has been
successfully resorted to by M. Vidal, who, in one of the
foreign medical journals, remarks upon the necessity of
thus making use of topical agents against the false
membrane, as it hasa great tendency to spread by a sort of
auto-inoculation, comparable to what occurs in certain cuta-
neous affections. His formula is tea parts, by weight, of
tartaricacid, fifteen of glycerine, and twenty-five of mint
water. The acid acts upon the false membrane, converting
it into a gelatinous mass, and favors its expulsion.

e

The Lady Franklin Bay Expedition.

The Arctic expedition for meteorological and geographical
exploration left St, Johns, Newfoundland, at noon, July 4,
for the station selected for it near Lady Franklin Bay. The
party will call at Disco or Upernavik, Greenland, for Esqui-
mau huuters, dogs, clothing, etc., and then. hurry on to
the end of their journey. The steamer will at once return
to Newfoundland. The expeditionary force is commanded
by Lieut. A. W. Greely, Fifth Cavalry.
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Varnish for Gelatine Negatives.
Collodion, by itself—even the ordinary porous collodion

British Journal of Photography. As a protection against
damp its effect is simply marvelous; for, should the mois-

ture penetrate it and reach the gelatine film, it possesses | |

sufficient elasticity to withstand the strain put upon it. It
exhibits little tendency to abzorb silver from the damp print-
ing paper, and in the event of actual moisture being acci-
dentally present when in contact with the paper there is no
fear of adhesion. For portraiture the film will bear working
on with the pencil in retouching, though from its hardness
and smoothsurface it isusually desirable tousea ‘‘medium ”
to give a *‘tooth ” which will take the pencil.

In preparing a special collodion for the purpose we should
select a good, tough--not necessary ‘‘horny ”—sample of
pyroxyline, and use it of the strength of not more than four
grains to the ounce, with two or three drops of castor oil.
The best protective medium we have used consisted of a

colledion made from celloidine, which gives a remarkably |
clear and structureless film, and may be used stronger than |

ordinary pyroxyline. Five grains of celloidine and two
drops of castor oil to each ounce of solvents will answer
well. Thereis a slightadvantage in employing a small excess
of ether over alcohol in dissolving—say nine parts of ether
to seven of alcohol—both being as free from water as possible,
and the negative very thoroughly dried before application.
—_—— ., —
ELECTRO-MASSAGE.

A large portion of electrical treatment that bitherto céuld

only be carried out by specialists by using elaborate appa-

ratus, by the proper use of a new mode of treatment, by !

employing the apparatus shown in the engraving, can be
intrusted to the hands of those who are not so skilled.

By means of this simple machine the manipulator trans-
fers the mechanical motion used in rubbingthe patientinto
an electrical current, and the current as it is generated is
transmitted through the part while being rubbed, and it ful-
fills the requirements of -a treatment including rubbing,
kneading, pounding. flexing, etc., combined with the appli-
cation of the electric current.

The instrument consists of a metallic roller covered with
chamois leather or other suitable material, an electro-mag-
net, and a permanent maguet set in a strong frame, which
holds the instrument together. The roller, beeides acting

DR. BUTLER’S ELECTRO-MASSAGE INSTRUMENT,

a8 the driving wheel of the machine, is so arranged that it
also acts as one of the electrodes by which the current is
transmitted, and is connected by gearing with the electro-
magnet so as to cause the poles of the latter to revolyve oppo-
site those of the permanent magnet which forms the handle
of the instrument. Each revolution of the roller produces
twenty-five revolutions of the electro-magnet,

which is magnetized and demagnetized at |

each revolution, and thus induces a current
of electricity which is ample for all pur-
poses for which it is intended. The circuit is
completed by connecting any required elec-
trode by the binding post at the side of the
instrument, the roller acting as the other elec-
trode; both are brought into contact with the
surface of the body of the patient, and as
the roller is moved about over the surface,
the current is established and transmitted
through the part over which the roller is made
to revolve.

This machine includes in itself an electric
generator, a rubber, kneader, a manipulator,
and a set of electrodes, all in one. Any per-
son of ordinary intelligence can be taught to
use it under the direction of the attending
physician. It is portable, being quite capable
of being carried inan overcoat pocket.

The inventor finds in practice that it has
far exceeded his expectations, inasmuch as by
its use he gets greater tonic effects than from
the employment of both faradism and mass-
age separately. Tt fulfills most of the require-
ments of the induction current in general
practice and every-day cases. As the current
is generated by motion, noacids or liquids of
any kind are necessary. The instrument is
at all times ready for use, a matter that will
be appreciated by all who use electricity.

This treatment has been used with great
success in cases of nervous exhaustion, debi-
lity, neuralgia, rheumatism, paralysis, etc., and we are
informed that it is recommended by the medical profession
generally.

This invention has recently-been patented by Dr. John
Butler, of New York city. Communications in regard to the
instrument may be addressed to the New York Dynamo-Elec-
tric Manufacturing Company, 907 Broadway, New York city.

NEW REFLECTOR FOR SUSPENDED LAMP.

start up with the sweat of terror on their furrowed brows,

We give an engraving of an improved reflector for sus- | children fall down in fits, the sick believe they have heard
employed in negative work—answers admirably, says the | pended lamps recently patented by Mr. John J. Smokey, of | Gabriel’s horn, and the very atmosphere shudders like a

SMOKEY’S LAMP REFLECTOR.

Natchez, Miss. Itis designed to increase the effectiveness
of lamps by throwing down the greater portion of the light
and preventing the shadow of the body of thelamp. The
lamp is suspended by chains from a wire loop which also
supports the reflector, and aboveita small concave plate for
receiving the heat that escapes through the opening in the
center of the reflector.

The reflector is mad® in the form of a low cone from two
to five feet in diameter according to the size of the room to
be lighted, and is placed from nine to thirteen feet from the
floor. 1t is made from tin, brass, or copper, and nickel
plated to give it a bright and permanent reflecting surface.
The device is inexpensive and adds greatly to the cfficiency

of the lamp.
The Bray of the Mexican Donkey.

The New Orleans Democrar recounts the many good quali-
ties of the Mexican burro that has lately been introduced
into that city as a child’s horse, who, it seems, can banquet
on splinters and scraps, carry immense loads, and is faithful,
uncomplaining, docile, and tireless; but *“ we regret to say,”
continues the Democrat, *“the burro brays. Amazing as is
his strength, his stamina, his amiability, his courage, these
things are as nothing compared to his bray. That such a
tremendous and far-reaching sound should emanate from so

PRACTICAL APPLICATION

small a source constitutes the eighth wonder of the world.

‘When the little blue burro—they are nearly all blue—con-
cludes to celebrate his scanty period of relaxation by a good,
healthy, whole-souled bray—when he humps his little back,
and shuts his appealing little eyes, and lets his ears lie along

his back, and then gathers himself into one ecstatic note, it

is enough to make one ervy the sainted dead and long for
the cold and silent grave. The sleepers for a mile around

© 1881 SCIENTIFIC AMERICIAN, INC

buman creature. Burros don’t often bray, because they

haven’t much time for braying; but they bray sometimes,

and that is what keeps them so low in the scale of animated

nature. Without his bray the burro would be little short of

an angel. As he is, however, he is an animal to be admired

at a distance and in the abstract.”
——— e -—
Toughened Glass,

From the results of a large number of experiments it is
found that the elasticity of toughened glass is more than
double that of ordinary glass, and that toughened sheets bend
much more readily than ordinary sheets. Single toughened
glass has a resistance 25 times, and demi-double toughened
glass a resistance 31 times that of ordinary double glass.
Polished toughened sheets, of thickness varying from 0006
meter to 0°013 meter, have a resistance 367 times as great
as that of ordinary sheets of the same thickness, and the
resistance of rough toughened sheets is 533 times that of
ordinary rough sheets.—De la Bastie.

—_— ., —
IMPROVEMENT IN BUTTONS.

The annexed engraving represents an improved button
recently patented by Mr. Oscar Ericsson, of Sioux Falls,

‘I | Dakota Ter., and designed for various uses, but more espe-

cially for men’s garments. It is strong, quickly and con-
veniently attached, and is inexpensive.

The head of the button has a tubular shank, which rests
on a concaved and serrated clamping disk, and is clamped
in place by the elongated shank of a similar disk placed on
the opposite side of the fabric. This shank, as will be no-
ticed, enters the end of the tubular portion of the button,
and is set down after the manner of an eyelet upon an inter-

ERICSSON’S IMPROVED BUTTON,

nal flange, holding all three of (he members securely in place,
and clamping tightly the cloth of which the garment is
composed.
—_———te—
MISCELLANEQOUS INVENTIONS,
Mr. William W. Batchelder, of New York city, has

OF ELECTRO-MASSAGE.

patented a novel article of manufacture which he calls a
‘*“ continuous match,” for the reason that the
entire length or body of the match is made of
the explosive compositions, which are so ar-
ranged as to tlash at will without continuously
burning.

The same inventor has heretofore patented
devices for lighting the gas in which the
lighting was effected by the union of two
kinds of composition arranged in sticks side
by side, which would not explode when sep-
arated in bulk, but when scraped up and mixed
formed a pulverulent charge, which was ex-
ploded by friction.

The present invention comprises a novel
and simplified device for carrying out this
principle, which is designed to utilize a pecu-
liar continuous match, which is constructed
on the above-described principle Mr. Batch-
elder has applied the same device to cigar
lighters. He has also devised and patented
a novel attachment to be applied to a gas-
burner for the purpose of lighting the gas or
to be used in any other connection desired.

Mr. Charles H. Starin, of Brooklyn, N. Y.,
has patented an improved ash-sifter, which
consists in a box with an inclined top pro-
vided at the lower end with a hinged door,
and at the upper end with a chute closed by
abalanced gate, through which the ashes are
dropped upon an inclined sieve or grating,
down which they slide, the ashes dropping
into a box below the sieve and the cinders
accumulating in the lower end of the box.

An improved combined ruler and rotary
blotter has been patented by*Mr. Arthur R. Hall, of Promp-
ton, Pa. This invention relates to that well known class of
blotters which rotate in a case and are sometimes made with,
a paper cutter in front and a ruler strip on the rear of casing.
It consists in making the case of a strip of sheet metal ex-
tend in the rear to form a handle, and made with a straight~
edge in front supported on two side flanges.



JuLy 23, 1881.]

Scientific Qmerican,

55

VOLUMETRIC ASSAY OF BULLION, ALLOYS, ETC.

Probably no quantitative analytical processis susceptible
of a higher degree of accuracy than that by which the
quantity of silver in bullion, coin, plate, etc., is now usu-
ally determined, and in point of simplicity as well as accu-
racy is a good illustration of the volumetric method as
applied to the analysis of many other substances.

When a neutral or acicl solution containing silver is brought
into contact with a solution containing a sufficient quantity
of sodium chloride (common table salt) the whole of the sil-
ver is precipitated as silver chloride.

A given quantity of pure salt always thus precipitates
a certain definite quantity of silver (1 grain of salt corre-
sponding to 1{£% grains, nearly, of silver.)

If one grain of salt, silver, or any other substance is dis-
solved in a quart of liquid, and the quart is then diviled
into ten, one hundred, or one thousand equal parts or
volumes, each of these will contain just one-tenth, one-
hundredth, or one-thousandth, as the case may be, of a grain
of the dissolved substance. So that, in the case of silver, if
it is known just how much salt is dissolved in a given

quantity of water it is easy to calculate how much there is

in any volume of the solution, and just how much dissolved
silver any volume of it will precipitate.

The several pieces of apparatus necessary in preparing,
standardizing, and applying this liquid measurer are shown
annexed. The glass burette, A, is secured in position by
the wooden clamp, B, adjustable on theiron rod of the stand,
C. The ground glass stop-cock, @, controls the flow of the
liquid from the tube. The burette is accurately graduated
to one-fifth or one-tenth cubic centimeter by an etcbed scale.

In the burette, D, the expensive glass stop-cock is dis-
pensed with, a piece of pure gum rubber tubing and a brass
wire clamp, b, being substituted. The small delivery neck
of the bhurette is joined by the tubing to a small piece of
glass tube drawn out at one end to a fine delivery. The wire
clamp (quetchon or pinch-cock) retains the liquid by pinch-
g the rubber tube. E and F are pipettes. In usingthem
the lower end is dipped in the liquid, the mouth applied to
theupperend, and the liquid drawn up until the tube is
nearly full. The mouth is then removed, the finger quickly
placed over the end, as shown at G, and a small portion of
the liquid allowed to escape until the liquid fills the tube
just to the containing mark, ¢. When the finger is removed
the liquid runs out. The flask is used where larger quanti-
ties of the liquid are to be measured. The containing mark
is at e on the neck.

The titratinn bottle, H, is of fine thin glass, the glass
stopper being ground to accurately fit the neck, and termi-
nates in a point. These bottles usually have a capacity of
about 250 c.c.

In analytical work of this kind the decimal or French
system of weights and measures is nearly always used, as
they are much more convenient than other systems. The
gramme equals 1514 grains, nearly; the milligramme (mg.)
Tdoo Of a gramme; the liter about 134 pints; the cubic centi-
meter (c.c.) 1ggy Of a liter.

In preparing the salt solution 514 grammes of chemically
pure, dry salt is dissolved in a small quantity of distilled
water, the solution diluted to one liter with cold distilled
water, and put into a clean
glass bottle labeled “Sait No.
1.” Fifty c.c. of this solution
is drawn off with a pipette,
diluted with cold distilled
water to 500 c.c. (half liter),
and put into another clcan
bottle marked ¢ Sait No. 2.”

These solutions are then
standardized—thatis, tested to
determine just how much
silver a given measure of the
liquid will precipitate.

Ore-half gramme of pure
silver is dissolved, by aid of
gentle heat, in about 3 c.c. of
pure nitricacid, and the solu-
tion is then diluted to one-
half liter with cold distilled
water; so that 1 c.c. of the
liquid contains just 1 mg.
of silver. Fifty c.c. of this
solution, drawn off with a
pipette, is placed in the titra-
tion bottle, and the burette
(A or D) is filled to zero with
the salt solution No. 2. This
solution is then allowed to
drop from the burette into
the silver solution in the bot-
tle, the flow being discon-
tinued from time to time and
the hottle closed and agitated
to facilitate the subsidence of
the flocculent precipitate. A little experience enables the
operator to tell when the silver solution is nearly saturated,
and then the contents of the bottle is shaken and allowed
to subside between the addition of every two or three drops,
sothat when at last the drops of salt solution fail to produce
any more precipitate in the silver solution, then the total
quantity or volume of salt solution used may be accurately
read off on the scale of the burette. To avoid any error the
test is duplicated, and the results of the two tests, when

EXPERIMENTAL

compared, should agree very closely. If it is found, for
instance, that 50 c.c. of the salt solution corresponds to
50 c.c. of the silver solution, then the solution in bottle No.
2 is marked “1 ¢c.=1 myg. silver,” and bottle No. 1, 1
‘¢.c.=10 mg. silver,” as its contents contain ten times as
"much salt.

Thus standardized the salt solutions become, when pro-
perly used, accurate measures of the amount of silver in a
“liquid.
In the actual assay of a silver alloy from half to one

c

VOLUMETRIC ASSAY OF BULLION, ETC.

gramme of the metal is weighed out, put into the titration
bottle with 4 or 5 c.c. of nitric acid (of sp. gr. 1?), and the
contents heated by placing the bottle obliquely in a hot
water bath. From time to time the nitrous fumes areblown
out and the bottle frequently shaken to promote their expul-
sion. When solution is complete the bottle is removed and
its contents allowed to cool. If the alloy contains gold, a
small quantity of pure sulphuric acid is added, and the liquid
boiled until allthe gold has separated. The liquid adbering
to the stopper and neck of the bottle having been rinsed
down with a small jet of distilled water, salt solution No. 1
is gradually let in from a burette until the silver solution is,

distilled water to about ten times its volume, and weli
shaken. About 50 c.c. of standardized salt solution is mixed
with just enough of a strong aqueous solution of pure
potassium chromate solution to distinctly color it. Then
the dilute siiver solution is gradually let m from the burette,
the mixture being agitated after every few drops. As long
as there is an excess of salt the orange-red silver chromate
formed when the drops of silver solution strike the salt
liquid is quickly decomposed and decolorized. When the
point of complete saturation is reached this decomposition
no longer takes place, and the solution assumes a distinct
| orange-red color.

' The quantity of silver solution required to saturate 50 c.c.
of the standardized salt solution is then read off on the
burette. As the quantily of silver this volume of salt solu-
tion corresponds to is known, the rest of the calculation is
is easy.

—_— -
DYNAMIC ELECTRICITY.

BY GEO. M. HOPKINS,
GENERATION OF THE ELECTRIC CURRENT.

‘When two dissimilar metals, such as pure copper and pure
zine, are placed in contact in acidulated water, evidences of
activity immediately appear in the form of a cloud of micro-
scopic bubbles constantly rising to the surface of the water.
If the metals areindividually capable of resisling the action
of the acid solution, it will be noticed that on separating
the metals the action ceases, but it will commence again as
soon as the metals are brought into contact. The same
action is noticed it the two metals are connected by a wire,
which may be elther wholly within or partly out of the acid-
ulated water.

The bubbles which are noticed in this experiment are
hydrogen resulting from the decomposition of the water and
escape from the copper, and the oxygen resulting from the
analysis unites with the zinc, forming zinc oxide.

The copper is scarcely attacked while the zinc slowly
wastes away. If the wire connecting the zinc and copper
be cut and the two ends placed on the tongue, a slight but
peculiar biting sensation is experienced, which will not be
felt when the wires are disconnected from the metals.

A piece of paper moistened with a solution of iodide of

' potassium and starch placed between the ends of the wires

exhibits a brown spot, showing that between the ends of the
wires there is a species of energy capable of effecting che-
mical decomposition. If a wire joining the copper and zinc
is placed parallel with and near a delicately suspended mag-
netic needle, it will be found that it is endowed with pro-
perties capable of affecting the needle in the same manner
as a magnet. This form of cnergy is dynamic or current
electricity, generated in this case by chemical action and
confined to, and following a continuous conductor, of which
the two metallic elements and the acid solution form a part,
the whole comprising a complete electric circuit.

For the purpose of studying the generation and behavior
cf dynamic electricity the clements referred to may be formed
into an electric generator or battery, and the magnetic needle
and conducting wire may be combined to form an electrical
indicator or galvanometer.

as before described, nearly saturated; then salt solution No.

2, from another burette, is added until the exact point of
saturation is noted. The readings from the two burettes
properly reduced will then indicate how much pure silver
the alloy contains.

Tests of this kind should always be made in duplicate to
avoid error.

In testing photographic silver baths the total quantity of
bath is measured, and a clean burette is filled to the zero
mark with a definite portion of it, previously diluted with
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BATTERY AND GALVANOMETER

The engraving shows convenient apparatus for making
the primary experiments in
dynamic electricity. The
glass tank or cell is built with
special reference to project-
ing the visible manifestations
of the phenomena exhibited
in the cell, upon a screen, by
means of the lantern, to en-
able a number of persons to
observe simultaneously.

The cell consists of two
plates of transparent glass 4
by 6 inches, separated by a
half inch square strip of
soft rubber, which is cement-
ed to both glasses by means
of a cement composed of
equal parts of pitch and gutta
percha. The cell is nearly
filled with the exciting liquid,
consisting of dilute sulphuric
acid (acid 1 part, water 15
parts), in which are placed
two plates, the positive plate
consisting of a strip of zinc
about one-sixteenth of an inch
thick, the negative plate being
a strip of copper.

As commercial zinc is so

impure as to be violently at-
tacked by the exciting liquid,
it is well to dip the zinc strip
into the solution, and then
apply to it a drop or so of
mercury, which amalgamates the surface of the zinc and
| prevents local action.
i When these two plates are brought into contact with each
;other in the exciting liquid, hydrogen gas is given off
- copiously at the copper or negative plate, while the action at
I the zinc or positive plate is almost unnoticeable. If the
j plates are connected together by a conductor outside of the
“solution, the same phenomenon is observed.

The plane flat surfaces of the cell offer facilities for the
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examination of the plates by means of the microscope, and
if so examined it will be found that so long as there is no
metallic connection between the electrodes they will remain
unaitered, and no action is discoverable; but when the cir-
cuit is completed, the first visible indication of action is the
sudden whitening of the copper plate as if it were frost-
covered; the next indication of action is the formatica over
the entire surface of the plate of myriads of minute silvery
bubbles, which grow until they become detached, when they
rise to the surface and escape into the air. These bubbles
may be discharged into the mouth of a smalltest tube, and
when a sufficient quantity of gas has accumulated it may be
ignited, showing that it is hydrogen.

The appearance of the negative plate when the cell is in
aclion isshown in Fig. 2 greatly magnified. The gas bubbles
formed on the surface of the copper are at first very minute,
but they rapidly increase in size and begin to merge one into
another, taking an upward course. When a large bubble
has absorbed a large number of the smaller bubbles and
becomes sufficiently buoyant to overcome its adhesion to
the plate it rises to the surface and is dissipated.

The bubbles of hydrogen are very bright,appearing and act-
ing much like globules of mercury. Often anequatorial belt
of very small bubbles will be seen surrounding a larger one.

The accumulation of hydrogen on the negative plate seri-
ously affects the strength of the current. To ascertain to
what extent and at what time this happens, a

SIMPLE GALVANOMETER
like that shown in Fig. 1 will be required. This instru-
ment consists of a common pocket compass, a wooden frame
or spool, and about 20 feet of No. 32 silk covered copper
wire. The wood spool (Fig. 3) has a recess cut in the top at
either end to receive the compass, which is placed a short
distance from the flat body of the spool, and the wire is
wound evenly around the body back and forth until the spool
isfull. Then the terminals of the wire are connected with two
spiral springs fastened to the ends of the spooland forming
““binding posts ” for receiving the wires from the battery.

In regard to the adjustment of the compass, it should be
arranged with the line marked N § parallel with the wires
of the coil, and the instrument should be turned until the
N S line is exactly under the needle, then a weak current
should be sent through the coil and the deflection noted.
The current should then be sent in the opposite direction,
when the needle will be deflected in the opposite direction.
If the amount of deflection is the same in both cases the
galvanometer is in condition for use; but if the deflections
differ in degree, the compass must be turned in its socket
until the proper adjustment is secured. The only precau-
tion necessary in the construction of this instrument is to
select a compass whose needle is delicately poised and
vibrates freely.

By connecting the galvanometer with the cell as indicated
in the engraving it will be noticed that after a limited time
the galvanometer needle begins to fall back toward 0° a
point which it ultimately reaches if the circuit is kept
closed; and the shorter the circuit the sooner the cessation
of the current. This

ENFEEBLEMENT OF THE CURRENT

is principally due to three causes, one of which has already
been noticed, that is, the accumulation of hydrogen on the
negative plate. The film of hydrogen not only prevents
contact between the exciting solution and the plate, but
it actually renders the surface to a certain degree positive,
and consequently in nature, although not in degree, like the
positive plate. Another cause of enfeeblement of the cur-
rent is the reduction on the copper, by the hydrogen, of
a portion of the sulphate of zinc accumulating in the liquid.
This increases the similarity of the two plates, and conse-
quently assists in diminishing the current. The reduction
of the strength of the exciting liquid of the cell and the oxi

dation of the zinc contribute still further toward the dimi

nution of the current. All this results in making the two:
plates similar in their action, and in a consequent weaken

ing of the current; but this chemical action cannot be
avoided, as to secure any action in a galvanic cell the excit-
ing fluid must be capable of decomposition. The oxidation
of the zinc, the accumulation of hydrogen on the positive
plate, and the weakening of theexciting solution are the three
great causes of ihconstancy in batteries. The first may be
remedied in a great measure by amalgamation; the remedy
for the last is obviously the strengthening of the solution; and
the second,the accumulation of hydrogen on the positive plate,
or thepolarization of the plate,can only beremedied by remov-
ing the plate from the exciting solution for an instant, or by
brushing it while in the solution, or by violently agitating
the exciting solution. The galvanometer needle faithfully
indicates the result of either treatment. The polarization
of the electrode may be strikingly exhibited by allowing the
copper plate to become polarized and then replacing the
zinc with a clean copper strip like the one already polarized.
The galvanometer needle will be deflected in the opposite
direction, showing that the polarized copper plate acts in
the same manner as the zinc; that is, it is positive to the
clean copper plate. Now by removing the polarized cop

per plate and wiping and replacing it, the deflection of the
needle will be much less, and it will not fall back to 0°, until
the very slight coating of zinc which has been deposited on
the copper is removed from the polarized plate by means of
emery paper or otherwise. Precisely the same effect is
noticed when a newly amalgamated zinc plate is opposed to
an oxidized zinc plate. The oxidized plate in this case will
act as the negative,

This method of showing the effect of the polarization of ! these reasons many ingenious contrivances have been de-
the plate is much more conclusive and convincing than to | vised for the artificial production of ice, and it may not be
employ a secondary battery, or to treat the element under ‘ uninteresting to give some explanation of the theories on
examination as such by connecting it with another battery, | which these machines are founded. When a volatile liquid
as the phenomenon attributed to the polarized plate mani- revaporates, a large amount of heat is necessarily absorbed
fests itself in an unmistakable manner while the plate re- | by the resulting vapor, and is rendered latent or impercepti-
mains in position and under the conditions of actual use. | ble to the senses and the thermometer. This heat is taken

Although the zinc is called the positive plate of the bat- } either from some of the remaining liquid or else from the
tery, and the copper the negative plate, the positive elec- medium in which the liquid is in contact. The cold pro-

tricity proceeds from the copper through the external
portions of the circuit toward the positive or zinc plate, and
the negative electricity proceeds from the positive or zinc
plate toward the negative or copper plate.

This is extremely confusing to the student of electricity,
but still there is a reason for putting it in this way. The
zinc plate in all batteries is the active element, and the pia-
tinum, copper, or carbon plate is the passive element.
the exciting fluid of the battery the current passes from the
zinc or positive plate to the platinum, copper, or carbon,
negative or receiving plate, thence outward by the conduct-
or attached to the negative plate.

positive electrode or conductor; and as negative electricity
appears on the conductor connected with the positive or
zinc plate, this conductor has been called the negative elec-
trode or conductor. All that need be remembered is that
on a conductor outside of the exciting solution, the positive
electricity proceeds from the passive plate of the battery,
and the negative electricity proceeds from the active plate
of the battery, and the flow of the electric current outside

In|

This conductor, as it |
conveys away the positive electricity, has been called the |

“ duced by evaporation is very evident with a volat:le fluid
llike ether; when a little ot this liquid is placed in the palm
! of the hand an intense feeling of cold is observed; the ether,
‘in evaporating, must absorb heat, and therefore takes it
from the nearest body, which is the hand, and thus produces
a corresponding reduction of temperature. The evaporation
of volatile liquids is greatly assisted by a reduction of press-
ure; and, thus, if a little ether be piraced in a shallow dish,
floating on a thin layer of water, and the whole be placed
under the receiver of an air-pump, there is not much diffi-
culty in freezing the water by a rapid exhaustion of the air;
in this case the vapor of ether is renewed almost as fast as it
is formed, and fresh quantities of iiquid ether are thus vola-
tilized. The various ice-making and refrigerating machines
are constructed 8o as to utilize this property possessed by all
volatile fluids. If the ether be placed in a metallic vessel
exposing a large surface to water or any other fluid which
requires to be cooled, all the heat necessary for the volatili-
zation of the ether must be taken from the water; the vola-
tilization of the ether is assisted by means of an air-pump,
and the ether vapor is then conveyed through pipes to an-

of the exciling fluid is from the passive to the active plate. | other vessel also surrounded by cold -water, where it gives

Terms such as “electric current,” ¢ electric fluid,” “flow | up the same amount of heat again, and is thus converted
of the current,” are based on the assumption that the action ! back into a liquid. In this way a comparatively small quan-
of dynamic electricity is analogous to that of fluids; but as' tity of ether will cool or even freeze an indefinite quantity
nothing is known of the form of electricity, these expres-|of water, and the whole of the ether can be condensed again

sions are to be considered as purely conventional.
——— et — ———————
Artificial Indigo.

At the Royal Institution lately, Professor Roscoe gave an
account of the latest advance in the utilization of coal tar
products by Baeyer, of Munich, in the fabrication of arti-
ficial indigo, which the lecturer considered would eventually
become of great commercial importance. At present, it
cannot be said that the competition of artificial and natural

into the liquid state. Instead of ether, liquid ammonia,
sulphurous acid, or other very volatile substances may be
used, and a variety of complicated mechanical arrangements
are introduced to assist in the volatilization, condensation,
‘and preservation of the volatile agent used. These mechani.
_cal arrangements have been so far perfected that even watex
[itself has been used as the evaporating agent, and ice has
| been successfully produced by such means. Great cold and
even ice has also been produced by the expansion and con-

indigo is at all comparable with that between alizarine and
madder, by which the last named dyestuff has been driven
out of the market; on the contrary, artificial indigo from

traction of atmospheric air by machines constructed on a
similar principle to those we have just referred to. For
! brewery purposes ice is not actually required, but rather a
coal tar is as yet dearer than the vegetab]e product from the | reduction of temperature equal to about 25°F. A machine
East. It appears that native indigo was decomposed by (sqys the Brewers' Guardian, trom which we derive the above)
Fritsche so long ago as 1840, and aviline was then Obt_amf’d that will effect this successfully and economically will
from it. Subsequentl.y a'crystalhne subs'tance called isatin probably be required in every brewery of importance before
was procured from indigo; and, later, indigo was made many years have elapsed.

from isatin. The next step was the production of isatin B e

from an independent source, and this has been done in three Speed of Locomotives Then and Now.
different ways, two of which are too costly for commercial! From the comments of the Philadelphia Ledger on the
use. Baeyer has alone carried it out in a practicable manner. | Stephenson centenary, it appears that a greater speed than
He commenced with cinnamic acid obtained from oil of | ten miles an hour for the then projected Liverpool and Man-
bitter almonds, but this was much too costly. It has been ‘ chester Railway was not to be thought of for fear of alarm-
found by Dr. Caro and Mr. Perkins that cinnamic acid can ‘ ing the people and so defeat the charter. Such breakneck
be obtained from toluene, which is a product of coal tar. [speed was *‘grossly in the teeth of all experience,” fifty
From cinnamic acid, however obtained, a complex acid can | years ago. The Ledger says :

be produced which is now for brevity called propiolic acid. | ‘‘ The reminiscences are both interesting and curious
This acid gives the colorless isatin, from which, by the use|now, when heavy trains are carried over long distances at
of suitable reagents, the indigo blue dyestuff is obtained. |steady rates of forty to fifty miles an hour, and when the
The commercial aspect of the production of indigo in this; locomotive has attained to a speed foresperimental purposes
way is affected by the cost of preparing the dry propiolic acid. : of seventy miles on good tracks. It is to the steady gait of
At the present time the materal is placed in the hands of | the railway engine at the forty-mile speed that we desire to

Manchester calico printers at the rate of 6s. per pound for a
paste containing 25 per cent of dry acid. The acid itself is
worth 50s. per kilo, of which only 6858 per cent yields
actual dye, so that the price of artificial indigo, being not
less than 78s. per kilo, is more than twice the value of the
pure natural color. Hence competition with the Oriental
product is not possible until the makers can reduce the price
of dry propiolic acid to 20s. per Kkilo, and also” obtain the
theoretical yield of dye therefrom. 8till the fact remains
that the artificial process is a chemical reality, only hindered
by economical considerations, which may at any time be
removed, from taking a good commercial position. At the
present exhibition of woolen fabrics, etc., in London, there
are several pieces of stuffs dyed with indigo obtained from
coal tar. It is impossible to say whether the process will
eventually exert much influence on the value of the raw
material, or if it will supplant the natural dye. Professor
Roscoe thinks there is such a difference between the character-
istics and methods of treatment of the two products that there
will probably be room enough for both. The new process
is at least to beregarded as one of the greatest triumphs of
modern synthetical chemistry, which has had no field so
fruitful in successes as that which is connected with the
development of the hidden riches of coal tar.

Artificial Refrigeration.
The production of cold and even ice by artificial means is

now a necessity in many industrial processes. According

invite attention. This is a regulav rate on several railways
! radiating from Philadelphia, but for our present purpose we
shall select express trains on the West Jersey Railroad. Sup-
pose a passenger, starting at Cape May at seven o’clock in
the morning for Philadelphia. He may have that delicate
-and accurate piece of mechanism, a chronometer watch, in
his hand, and the ponderous locomotive of his train isin
front of him. The watch may weigh five ounces, the Toco-
motive thirty tons; yet the leviathan of iron is as precise in
its movements and as true to time as the smaller instrument
of steel, brass, platinum, and gold. As the passenger, with
watch in hand, looks first at its dial, then at the watchful
conductor, with his eye on his own timepiece, regulated by
| standard, he sees the signal to start the moment the hand on
| the dial shows seven o’clock. Then the engineer, with his
~hand on the lever, lets loose the pent-up steam, and away
goes the engine. It is due at the end of the track in Camden,
8114 miles away, precisely on the moment when the same
hand marks the arrival of nine o’clock. Not a minute earlier
or a minute later. The engine is to go over the eighty-one
rand a half miles while the chronometer watch marks pre-
icisely one hundred and twenty minutes. When that time
has exactly elapsed the engine is at the Camden end of the
track; for the instances when this is not accurately accom-
plished are rare exceptions, and seem to weigh on the minds
of conductor and engineer. The wheel that turns the min-
ute hand of the watch has turned 120 times, and traversed
| about 180 inches, while the five-foot driver of the engine has

to the continenta] systems of brewing, great cold is required | turned 27,394 times, and has traversed 430,320 feet, or5,163,-
not only during the actual brewing process, but also for ;840 inches! This, as already said, is done daily with the
months afterward while the beers are maturing in the cel-| utmost regularity, and, considering the steadiness with
lars. In this country the natural production of ice is very ’ which it is done, and the varying load drawn by the ma-
uncertain, and some winters may pass without sufficient|chine, it may be considered as well a marvel of mechanical
being formed to be worth collection, and even when ice is f skill as an eloquent comment on the doings and sayings be-
plentiful here we have no suitable arrangements at hand for | fore that parliamentary committee when the project for the
storing and preserving it for use in warmer weather. For' T.iverpool and Manchester Railway was under consideration.”
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NEW INVENTIONS.

An improved monkey-wrench has been patented by Mr.
Allen K. Sheppard, of Camden, N. J. It consists of a
wrench in which one jaw is attached to a shank that slides
within a hollow handle to which the other jaw is fastened,
the handle having a cam-dog that acts upon a block resting
against the sliding shank, which, with its jaw, can be locked
in any desired position or released by turning the cam-dog.

An improved air compressor and faucet has been patented
by Mr. Samuel A. Livingston, of East New York, N. Y.
The object of the invention is to aerate beer, as well as create
a pressure by forcing air up through the liquid, and also to
allow a keg to be tapped without permitting the natural
gases of the liquid to escape.

A simple and convenient device for preventing a door
from swinging back against the wall and for holding the
door open, has been patented by Mr. John J. Schlueter, of
San Francisco, Cal.

An anti-freezing closet has been patented by Mr. John B.
Gordon, of Cutler, Ill. The object of this invention is to
furnish anti-freezing closets so constructed as to prevent the
freezing in the coldest weather of canned fruits, meats,
and other articles, and thus preserve them in good condition.

An improvement in wash basins has been patented by Mr.
Chas. E. Robinson, of New York City, N. Y. The invention
relates more particularly to that class of basins known as the
‘“Wellington,” which consist of two concentric basins, the
inner one of which overflows over its top edge into the outer
one, both of which discharge through a central opening at
the bottom into a circular trap suspended in a circular trap-
chamber, which is detachably held to the bottom of the outer
basin and coupled to the waste-pipe.

A —————————————
A French Photographic Salon.

A handsome salon on the first floor is a fitting reception
room to the studio, which of late years has attained such
high reputation, both in Paris and in Milan, as that of MM.
Benque et Cie. Fluted columns, draped with rich maroon
curtains, are at the entrance to this apartment, into which
not aray of direct sunlight enters. All is soft and somber
within. There are extensive windows, but these are hidden
by loosely festooned drab silk, so that while there is plenty
of illumination, it is subdued and yet refulgent. The walls
are of chocolate brown, the damask, chairs, and furniture
gold and black, the fittings rich and bandsome. This fine
carbon portrait in frame complete, standing a meter high
(39 inches), is a specialty of the firm Benque et Cie., and sells
for a thousand francs. These pictures on the table are what
is termed the ‘¢ Paris portrait,” similar in height to the panel
or promenade, but half an inch broader, a very attractive
size, but still, to our thinking, not so elegant in its propor-
tions as the promenade. Of cabinets, there is also a collec-
tion, not large, for we believe that there are not more than
a score of photographs in the whole salon.
cartes are here also, but during the past three months, our
host tells us, not a single carte picture has been taken in the
establishment. Here, too, we find Madame Nilsson, not in
a frame, but in the flesh; she is looking at some portraits of
sister artistes, after undergoing a léngthened sitting. “* We
have just taken one hundred clichés,” our friend whispers,
‘“and within the space of an hour and a half.”?

Before we walk upstairs, we are presented with a card of
terms. Here it is:

Two or three !

12 Cartes-de-visite, 30 francs; the dozen following, 20 .

francs; 12 cabinet portraits, 80 francs; 6 cabinet portraits,
50 francs; the dozen following, 60 francs; 12 Paris portraits,
120 francs; 6 Paris portraits, 80 francs; the dozen following,
100 francs.

In the Benque establishment, gelatine reigns supreme.
“Do you develop at once, or in the evening ?” we ask. “Al
ways in the evening—we are now so confident of our results;
of those hundred clichés just taken of Madame Nilsson, not
one will be developed till to-night.” The development is
done by artificial light, by means of a gas-burner behind
ruby glass, a convenient tap permitting the photographer
to heighten and lower the jet at will. The developing, too,
for the most part is done mechanically. As soon as some
idea has been obtained of the exposure of the plate, and the
time and strength of development, half a dozen clichés are
put together into a rocking tray. The developer is poured
over the films, and then the tray rocks to and fro by itself,
kept in motion by aheavy pendulum that swingsunderneath.
It saves a world of trouble, ourhost tells us, and produces
very uniform results. We always like to take the sense of
photographers on the development of dry plates, and we put

the question whether pyrogallic or oxalate treatment is pre- :

ferred. ¢ Owxalate toujours—Ozalate toujours” is the ener-
getic reply.

The studio is large and roomy—the largest in Paris, our
friend says; at any rate, it measures fifteen meters (nearly
fifty feet in length). There is nothing particular to be noted
about the lighting; top-light is the dominant light. The
walls are of very dark brown, and we remark upon this.
They are dark, admits our host; but when they are again
painted, we shall color them darker still. Large plates are
in general use at the Benque establishment, and large cam-
eras. As a rule, six poses are taken on one plate. We
mentioned the other day the circumstance of Madame Judic
being portrayed 132 times in this studio at one sitting. She
was at the atelier for two hours only, and, during that time,
changed her dress four times. Twenty-two poses were taken,
of each six clichés, with an exposure of about three seconds.

The negatives were developed at night, and there were only I Main and Second street bridges, a small air screw on the

two technical failures. “Elle ne voyait plus,” when she’
went away after the ordeal, our host remarked of the fair
comedienne. Certainly, such rapid work could not have
been undertaken before the days of gelatine. There is no‘
dark room adjacent to the studio; the plates in their slides
are sent up a shaft from the laboratory below, and delivered
close to the assistant’s hand in the studio, after the manner
of Messrs. Window & Grove’s studio, which we described
the other day. The exposures are made by means of the
ordinary pneumatic-Cadett shutter.

In the enlarging-room there is one point worthy of mem-
tion. The camera is disposed pretty weil as usual; but just
in front of the transparency is placed a swing looking-glass
or mirror, perbaps twenty inches high, This permits, in a
most convenient manner, the concentration upon the trans-
parency of light that comes through a small opening in the
wall, and if the mirror is turned to its proper angle by hand,
the hand being never quite steady, no partial lighting is
likely to ensue.

There are two printing rooms, and MM. Benque send the
negatives to one or the other, according to their density.
Thus in the top printing room, which is on the roof, the
denser clichés are to be found, and those which will bear
strong light; while in the more subdued light of the lower
printing room are located such clichés as require more deli-
cate treatment. From 1,200 to 2,000 prints are produced
here every day, for the firm has nqw a large publishing con-
nection, and their portraits go to every capital in Burope.
Printing to this extent would be impossible in a London
atmosphere, and for this reason our big metropolitan firms
have usually an establishment in the suburbs tor the purpose.
But in Paris they burn charcoal more than they do coal, and,
moreover, when this is used, it is of a much less sooty char-
acter than that employed in this country.

Starch, prepared fresh every day, is invariadly employed :
for mounting at the Benque establishment; where so much
publishing is done it is a matter of imperative necessity that
the mounting should be depended upon, especially as black
mounts are largely used just now. We are glad to hear, by
the way, that of late these black mounts are more satisfactory
than was the case a short time ago. Numerous cases of fad-
ing were then rife, and the cause, as our reader knows, Mr.
Spiller was able to trace to the presence in the mount of a
considerable quantity of sodium chloride, or common salt.
The test to discover this—namely, the adding of a few drops
of nitrate of silver solution to water in which one of these
bas been steeped for some hours, and observing whether any
turbidity results—is so simple that any photographer can
make use of it for himself.

Besides making itself known through its publications, the
firm also adopts the practice of exhibiting its works largely.
in Paris. The Boissy d’Anglas, although a turning out of
‘the Faubourg St. Honoré, is nota very frequented thorough-
fare, and hence visitors to Paris might well escape seeing the
studio. MM. Benque et Cie. have therefore opened an ex-
hibition in the Rue Royale, that familiar street leading from
the Madeleine to the Place de la Concorde, and here a dis-
play of the firm’s finest work is exhibited. A piéce de resist-
ance is always present in the form of a scene from one of the
Paris plays. Whatever happens to be popular on the boards
for the moment is here illustrated. The boat-scene from
Michael Strogoff is the present attraction, a fine enlargement
from nature, measuring perhaps three feet across, and in-
cluding the portraits of half a dozen favorites. Any scene
is chosen in which many characters are grouped, and the pho-
tograph being well executed, it naturally draws considerable
attention. A magnificent portrait of Gounod, another of |
Judic, and a forcible picture of that Swedish professor with i
the hard name who discovered the North East passage, are
also attractions at the little exhibition in the Rue Royale.—
Photographic News.

Ventilating the St. Louis Tunnel.

The annual report of the St. Louis Bridge Company has
the following in regard to the ventilation of the tunnel which
forms part of the western approach to the bridge:

“The increasing number of trains passing through the
tunnel has rendered its ventilation a serious question, as the
peculiar arrangement of grades and lateral archways makes
it almost impossible for natural ventilation to take place.
For some months past it has been almost impossible to keep
the track gangs long enough in the tunnel to properly repair
the track; and, in addition, the great quantity of smoke
pouring out of the openings at St. Charles and Second streets
has caused us to be threatened with numerous damage suits
on account of this nuisance. There remained, therefore,
but one course to pursue, to put up a shaft and mechanical
ventilator, to thoroughly exhaust the gases from the tunnel,
and to discharge them at a sufficient height not to annoy the
public.

““Col. C. Shaler Smith has devoted a great deal of time
and attention to this problem, and the very ingenious plan
devised by him is now in the course of being carried out.
The requisite property has been condemned and acquired,
and the iron for the chimney (which is of boiler plate, and
will be 15 feet in diameter and 125 feet high), is now on the
ground, and the erection has begun. A 120 horse power
engine is under construction, and a pneumatic screw, having
a capacity of 400,000 cubic feet of air per minute, will be
placed in the base of the shaftand worked by this engine.
To enable the repair gangs to work continuously in the tun-
nel, and to silence the complaints made as to the smoke at
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same principle as the large one has been put up at the St.
Charles strect opening, and_is now exhausting the gases at
the rate of 30,000 cubic feet per minute. The effect of this
small model, which is only 4 feet in diameter, leaves no
doubt as to the success of the large screw when it shall be
placed in position. Room is being prepared in the engine
house fora 16-light electric machine, should it be considered
advisable to light the tunnel in this nanner. No extra power
will be needed, as the engine ordered will be of sufficient
capacity for both fan and electric light.”

O —

A Railway Tunnel through a Volcano.

The rocks which constitute the southern island of New
Zealand are for the greatest part of the archaic type, consist-
ing principally of gneiss, granite, mica-schist, phyllite,
quartzite, and felsitic rocks. They are partly covered by
paleozoic strata, which are folded up into innumerable
troughs and saddle-backs throughout the province of Canter-
bury, and which partly belong to the carboniferous period,
so that there are prospects for a future discovery of coal beds.
By far the greatest interest, however, is offered by the exten-
sive volcanic phenomena of the island, and among them the
extinct volcanoes upon the Banks peninsula, east of the town
of Christchurch, are prominent. This peninsula, now only
connected by bands of low and recent deposits with the main-
land, was once a complete island, only formed by volcanoes,
which rose up from the bottom of the sea. The special con-
struction of such an extinct volcano has been made visible by
a tunnel of 2,620 meters’ length upon the railway between
Christchurch and Littleton, which has pierced through the
walls of a volcanic cone and thus has laid bare its structure
of successive streams of lava and beds of scorie, ashes, and
tufee, which are again intersected by dikes of younger vol-
canic rocks. This is perhaps the first volcano through which
a railway has been constructed.

Another peculiarity of New Zealand is the extremely fre-
quent occurrence of bones of those large wingless birds,
which by the aborigines were called ‘‘ moa,” and which be-
long to the family of the Dinornithide, of whom the largest
representative, Dinornis maximus, has reached the consider-
able height of ten and a half feet; the largest deposits of these
bones were found in the Point cavern and the marshes of
Grenmark. There is now do doubt that these gigantic birds
were contemporaneous with man, and that an early human
race were moa hunters in these islands, who lived upon the
flesh of these birds at a time when the glaciers extended still
very much below their present boundaries, for bones, tools,
and other remnants of these early moa hunters are frequently
met intermingled with bones of the now extinct Dinor-

nithidee.
e —— -

Earthworms and Anthrax.

An important report was presented to the Académie de
Médecine, at its meeting on the 17th inst., by M. Villemin,
in the name of a commission appointed to investigate the
statements of M. Pasteur as to the presence of the germs of
anthrax-bacteria in the soil, and their transportation by earth-
worms, statements which had been contradicted by M. Colin,
of Alfort. In the investigations of the commission they first
inoculated five guinea pigs with earth taken from the soil
over a trench in which animals dead of anthrax had been
buried twelve years previously. All the guinea pigs died,
the first four from septicemia, the fifth from well marked
anthrax, and the latter presented numerous bacteria in the
blood of the heart and the spleen, which organ was consider-
ably enlarged.

A second similar series of guineapigs were inoculated with
earth from above a pit in which animals dead of the disease
had been buried for three years. The first four of these also
died of septiceemia, and the fifth of anthrax, with character-
istic bacteria. A third series were inoculated with * virgin
soil ’—i. e., earth from a spot in which, ‘“ within living
memory,” no animal dead of anthrax had been buried. Al
of these continued well, presenting only at the point of the
inoculation a small nodosity the size of a nut, and consist-
ing of an abscess inclosed in a pyogenic membrane. The
first two of these experiments with the suspected earth were
repeated, six guinea pigs in all being inoculated. Of these
all died, five of septicemia, the sixth of anthrax. Two other
guinea pigs were inoculated with blood from the animals to
which anthrax had been communicated in the first two series
of experiments, and both died of the same disease. A drop
of blood taken from the ear of one and ‘‘sown” in some
decoction of fowl, reproduced pure and abundant anthrax-
bacteridia.

Some worms were also taken from the earth over the pits
in which the animals had been buried three and twelve years
before, and their excrement (the worms being still alive) was
diluted with a little distilled water, and with it three guinea
pigs were inoculated. Of these two died from septicemia,
and the third from anthrax. Other three guinea pigs were
inoculated with the excrement of worms taken from soil
beneath which, during the Commune, human bodies bad
been interred. One of the guinea pigs died from septicemia,
the other two continued well. Lastly, the excrement of
worms collected over the trench in which the animals had
been buried for twelve years, and treated by ¢ cultivation,”
gave rise to a rapid production of bacteridia, which, inocu-
lated into two guinea pigs, caused the death of both by
anthrax. The experiments and report thus give & triumphant
corroboration to the assertions of M. Pasteur.— Zancet.
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Compressed Gun Cotton,.

BY M. EISSLER.

Through the systematic study.of Abel, an eminent chem-
ist, this material has now attained quite a position in Eng-
land, as by means of his analytical and synthetical researches
be has found the causes of the instability observed in that
substance, and has traced its occasional liability to undergo
spontaneous combustion to the presence of minute quantities
of foreign substances of comparatively unstable character,
produced by the action of nitric acid upon resinous or fatty
substances retained by the cotton fibers.

Some parts of his mode of manufacture may be considered
Gomparatively safe, as he carries it on with the material in a
wet, therefore uninflammable state. His mode of convert-
ing it into a minute state of division is the main improve-
ment which he introduced, as it allows of amore perfect
cleansing, and then its conversion into highly compressed
masses is the main feature of his mechanical modifications;
otherwise, he admits, one has only to follow Von Lenk’s
plan, and adbere to his rules.

The process of manufacture, as pursued by Prentice & Co.
or the Liverpool Cotton Company, is as follows:

Clean cotton, picked as free as possible from foreign mat-
ter, is brought into a uniform and open condition, by being
passed through a carding engine.

The rolls thus obtained are dried in a triple cylinder, by
means of a steam jacket.

When completely dried it is placed in large tins and care-
fully covered.

After standing in these till quite cold, the cotton is weighed
out in quantities of 1 pound each, and carried by a boy to
the dipping vessel. Here each pan is charged with about 12
gallons of a mixture of 8 volumes of sulphuric acid, 1'84
specific gravity, and 1 volume of the strongest nitric acid,
the whole being kept cool during the action by currents of
cold water, which circulate around the vessel.

In this mixture the cotton is dipped, and after it has been
in about three minutes the workman lifts it on to a grating,
just above the acids. Then, with a movable lever, he gently
squeezes it until, roughly speaking, it retains about ten times
its weight of the liquid.

Thus saturated with the acids, it is allowed to remain in
well-covered carthenware pots for twenty-four hours, the
pots during this time standing in a shallow trough contain-
ing water to keep down the temperature, sufficient acid
being added to cover the cotton. The chemical change in
the cotton is now complete, and the further processes are for
washing and pressing.

First, the large excess of acid is driven off by a centrifugal
machine, and the waste acid is caught by a jacket surround-
ing the revolving portion of the machine, and collected in a
receiver. These machines are on the principle of the wring-
ing machines employed by laundries to dry clothes (whizzer).

On leaving the centrifugal machine the gun cotton bas to
be washed. This operation also requires great care, because
the acids which the gun cotton yet retains would give rise
to a considerable development of heat if mixed slowly with
water. At such an increased temperature the gun cotton
would be decomposed, or ¢“fired,” as it is technically called.
Therefore it has to be brought at oncein contact witha large
body of water.

To perfect the washing, the cotton is subjected to the action
of water for one, two, or three weeks, and afterward boiled
in large vats by the injection of steam. By this latter opera-
tion the less stable compounds are destroyed and extracted,
and the purified gun cotton is transferred to the heating
tanks

This is a simple contrivance for converting the gun cotton
into pulp. It is a machine similar to the one used in paper
mills and called Hollander.

The pulp is now removed from the tank to a poacher,
where it is agitated with a large quantity of water by a
wheel, and here it has to be washed till it answers the heat
test, which the chemist now applies.

When his report is favorable, the pulp is transferred to a
vat and mixed with a small quantity of caustic soda.

The further processes of abstracting the water and mould-
ing the pulp into cartridges or other shapes, is performed by
hydraulic pressure or other pressing machines, which are
very ingeniously arranged, and great credit is due to the
manufacturers for the nice and elaborate machinery they
have adopted for the treatment of their products.

Where the cartridges are made under light pressure they
are put on perforated trays, and dried in chambers heated
with hot air.

In establishments where the gun cotton is mixed with oxi-
dizing salts, these are mixed in regular gunpowder incorpo-
rating mills, of light but very elegant pattern.

The great difference between the process of manufacture
described above and that of Von Lenk consists in the intro
duction of the pulping operation devised by Abel.. This
improvement admits of very searching purification, and also
of more reliable testing, and of the subsequent compression.

PROPERTIES.

Before it has been reduced to-pulp, gun cotton has the
same appearance as the original fiber, but it is harder to the
touch; it has neither taste nor smell.

It is insoluble in water, ether, or alcohol. Dilute acids
and alkalies have no action upon it, but a lower substitution
product is formed by the action of nitric acid of the specific
gravity, 145.

Strong sulphuric acid dissolves it with difficulty.

Caustic potash dissolves it.

Much uncertainty prevailed for a long time as to whether
gun cotton was liable to spontaneous combustion or not. As
I have shown in my former articles, it had been used in
Austria for twelve years, where it underwent the severest
tests, and was held by the best authorities to be perfectly
safe, but it was at last rejected on account of its instability,
and also that other governments abandoned it after experi-
menting with it extensively. Prof. Abel, in his valuable
researches, ascribes the reason of its decomposition to be
mainly due to impurity, generally resulting in the process of
manufacture, from the action of the acids on resinous matter
in the imperfectly washed cotton, and certainly the experi-
ence of the last few years speaks in favor of his theory, as
no accidents from that score are on hand.

It is only in late years that the true cause of chemical
instability, which belongs to the whole class of nitrated
organic compounds, has been clearly defined, it being the
life question of our modern high expiosives.

After their nitration a certain portion of acid—sulphuric,
nitric, and hyponitric—always adheres to those compounds,
more or less, according to their form and structure. From
a liquid explosive substance like nitro-glycerine, the acids
are easily washed out by churning it with water first and then
with alkaline solution. But a granular, flocky, or fibrous
material, like cotton, retains the acids with far greater
tenacity, particularly the nitrous and hyponitric acids,
which every nitrated organic compound has a strong tendency
to retain.

It is quite clear that if there is hyponitric acid present,
that highly corrosive material, which attacks almost every
organic compound, even at the ordinary temperature, must
be removed; if not, it willslowly but surely lead to an incip-
ient decomposition, which, acting on a nitrated substance,
sets free portions of dioxide of nitrogen or hyponitric acid.

From nitro-gjycerine the corrosive acid is washed out with
the utmost facility, and from the moment when the import-
ance of that operation became fully appreciated it has never
been neglected. Hence the chemical stability exhibited by
dynamite under all conditions of climate,

Although nitro-glycerine has exhibited, upon the whole,
greater chemical stability than gun cotton, yet it acquires
that superiority only after being thoroughly purified from
acid at the factory. When it contains free hyporitric acid
it cannot be stored at all in hot weather, and even during the
-course of its manufacture it has several times given rise to a
decomposition, ending with explosion ard loss of life. The
instability of the crude article contrasts so strongly with the
stability of the pure nitro-glyceriue in dynamite as to remove
every trace of doubt regarding the decomposing influences
of the adhering acids.

FUMES,

Among the most grievous complaints of miners about
modern explosives is the poisonous nature of the fumes
emitted, which exposes them to most serious inconveni-
ences.

The gaseous products of the explosion of gun cotton differ
from those of nitro-glycerine, as gun cotton lacks 24-24 parts
of oxygen in 100 for the complete conversion of its carbon
into carbonic acid, consequently we have the following to be
the percentage composition of the resulting gases:

Carbonic oxide
Carbonic acid......oovvtviiiiiis et
Marsh gas
Nitric oxide......cocuuiunns
Nitrogen..........

Aqueous vapors

The large amount of carbonic oxide is very deleterious and
even dangerous when pure gun cotton i$ exploded in a close
place.

It is very clear to my mind why English manufacturers
have adopted the admixture of oxidizing salts (saltpeter,
nitrate of baryta) with gun cotton, as the oxygen contained
in the salts effects a more complete combustion, rendering
the resulting gases less obnoxious than those resulting from
pure gun cotton.

GUN COTTON IN MINING OPERATIONS,

In the compressed form gun cotton is susceptible, like
nitro-glycerine and its preparations, of explosion through the
agency of an initiative detonation (cap). Compressed gun
cotton may therefore be applied with the same facility as
dynamite and analogous substances in all mining and blasting
work. On a whole the mixture of gun cotton and salts is
not as sensitive to concussion as dynamite, consequently an
extra strong cap is required to detonate it. As the highest
nitrated product of cellulose (trinitro) still demands 24-24
parts of oxygen for the conversion into carbonic acid of the
carbon in 100 parts, it is evident that the most explosive gun
cotton producible must be inferior in explosive power to
nitro-glycerine, which contains a very slight excess of oxygen.
Some authorities claim that, inspite of itshigh state of com-
pression to which English manufacturers have brought it,
its strength is much less than dynamite.

Here, also. it is clear why the English manufacturers have
adopted the use of an admixture of oxidizing salts, as stated
before; but the question will present itself: Is not the quick-
ness of the explosion less rapid through this admixture than
of pure cotton?

Where great local action is required, nitro-glycerine or
dynamite competes advantageously with those substances.
Some careful comparative experiments made by the German
engineer corps, at Graudentz, with Nobel’s dynamite and
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Abel’s compressed gun cotton (made at the English govern-
ment works), demonstrated that dynamite produced some-
what greater local or shattering effects than gun cotton.

The plastic condition of dynamite and similar preparations
gives them an advantage over the rigid, compressed gun cot-
ton in blasting operations, asplastic powders may beinserted
more readily into rugged and uneven bore-holes, and may be
made, by application of pressure, thoroughly to fill the part
charged. Every miner is aware of the importance of having
his charge well home in the bottom of his hole, filling the
whole cavity. And this can only be accomplished with a
plastic powder.

The increased effect derived from this mode of applying
plastic explosives is far greater than is generally believed.

Volume for volume, it is impossible to put the same weight
in a bore-hole for a certain given space; or, in other words,
if one has a cartridge of dynamite, say one inch diamete:'and
four inches long, and one of compressed gun cotton of the
same size, the dynamite cartridge will weigh more; conse-
quently one has more explosive material in the same space,
owing to the higher specific gravity of dynamite, and as a
consequence larger bore-holes are required when using gun-
cotton, which increases the cost of mining.

The cartridges of compressed gun cotton are rigid, stiff,
and every miner knows there should be no air chamber
round the charge, for the expancion which it causes not only
lessens the power in proportion to its dilution, but actually
decreases the tension of the gas in a auch greater wmeasure,
Stiff cartridges cannot be introduced into a bore-hole with-
out leaving a considerable air chamber round the charge,
particularly as bore-holes generally deviate a great deal from
the circular shape. -

It is difficult to calculate even approximately the relative
proportions of the unoccupied space and the charge, but
certainly the loss will amount to considerable. When a loose
mass of gun cotton is ignited in the air it burnsrapidly away
without any explosive effect. But if the ignition takes place
in a closed chamber, the gases first produced immediately
penetrate the mass of the cotton, and the whole is instan-
taneously decomposed. According to some authorities gun
cotton will not explode below a temperature of 280° Fah.

Gun cotton has the great advantage over dynamite that it
does not freeze, and therefore needs no thawing out, which
is appreciated in cold climates. It does not suffer from exu-
dation, and when properly made has good keeping quali-
ties.

One great advantage again of nitro-glycerine and its prepa-
rations is that they remain unaltered under water, and can
be used in wet bore-holes with the same facility as in dry
holes, and although compressed gun cotton, when containing
10 per. cent or 15 per cent of water, can be exploded, it
requires a very strong exploder or a dry primer to accomplish
it, consequently for work under water dynamite is pre-
ferred.

The cost of these two materials also differs greatly; the
expense of producing gun cotton must be 20 per cent or 25
per cent higher than dynamite; therefore, when the question
of competition arises, the latter has the advantage,

In the last six or seven years there have been brought
forward in England (since Abel perfected his systen: of re-
ducing gun cotton to a fine state of division and compressing
it) several special preparations of gun cotton, for which
peculiar merits are claimed by their advocates. One of those
preparations, manufactured by the Gun Cotton Company, is
a mixture of finely divided gun cotton and saltpeter.
Another, the Tonite Company, at Faversham, mixes gun
cotton with nitrate of baryta. Which of these is the best
practical experience alone can form the estimate.—Mining
and Scientific Press.

— e

ENGINEERING INVENTIONS.

An improved bridge has been patented by Mr. August W,
Brenner, of Coleman, Texas. The object of this invention is
to construct substantial bridges of wood adapted for long
spans, and which can be put up where iron bridges would be
too expensive. The invention consists in a bridge composed
of arches having a central trussed portion, and ends formed
as trusses that support the central portion and sustain the
end thrust.

An improvement in ore washers has been patented by Mr.
Burrall A. Peirce, of Mouth of Wilson, Va. The invention
consists in combining guides and swinging shovels on the
ends of blades, the latter arranged on the rotary shaft of an
ore washer.

TEN years ago a blast furnace which would make 400 tons
of metal per week on 600 tons of fuel was considered a big
thing. We have blast furnaces in Pittsburg which produce
1,500 tons of metal per week on less than 1,500 tons of fuel.
The old method of heating permitted the flame to pass ont
of the furnace stack at a temperature of 80J0° F. We are
now using the regenerating stoves in Pittsburg, and do not
let the gases out until we have utilized all the heat except
300°.

—_——— e ———————

TrE International Geographical Institute of Berne has
put forward a project for the establishment of an interna-
tional school for training travelers. The programme of
study is a formidable one, and is divided into two dis-
tinct divisions. The first includes instruction in numer-
ous branches of knowledge more or less necessary for a
traveler, and the second practical training in the field,
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The Clwrqge for Insertion under this head ts One Dollar
a linefor each insertion ; about eight words to a line.
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If your boiler foams, it is caused by impurities sus-
pended upon the surface of the water. Itisa foul pro-
ceeding, and can be entirely obviated by the Hotchkiss
Mechanical Boiler Cleaner. 84John St., New York.

We advise our readers to use Van Beil’s ** Rye and
Rock ” as a tonic.

Cook’s Infusorial Earth. A superior quality. Apply
to D. Judson Cook, Drakeville, Morris County, N. J.

Wanted—To trade territory of my patent Buggy Top
for second-hand engine boiler and machinery. J.F.
Fowler, Alliance, O.

Wanted—Small Distilling Apparatus.
Mile, Catt. Co., N. Y.

Persons having Patented Specialties they want placed
onthe market, address ‘* Agency,” P.0.Bo x985,Prov.,R.1.

Pocket Cutlery Manufacturers send address io H.
Rogers, Sabula, [owa.

Electro Gold, Silver, and Nickel Plating, Buffing, and
PPolishing Iron, Steel, or Brass Goods. Careful estimates
given to Manufacturers of Metal Goods. S.H. Cowles &
Co., 137 Elm St., New York.

Light Tramway Locomotives for wood or iron rails.
Steam Street Cars. W. A. Gilday, 54th St., Phil’a, Pa.
J.J.Callow’s new graini’g and letteri’g catal’g,Clevel’d,O

18 ft. Steam Yacht; also 2 H. P. Engine and Boiler.
Geo. F. Shedd, Waltham, Mass.

Second-hand Engines, Boilers, and Machinery. Send
for price list. D. Stevenson, Jr., Harrisburg, Pa.

Parties owning Patents relating to Light Hardware,
that wish the goods manufactured in quantity, or have
patterns made for same, will find it to their interest to
address Geo.Van Sands, Lock Draw 132, Middletown, Ct.

Peck’s Patent Drop Press. See adv., page 14.

Houghton’s Boiler Compound contains nothing ,that
can injure the iron, but it will remove scale and prevent
its formation. Houghton & Co., 15 Hudson St., N. Y.
Tarred Roof’g,Sheath’g Felts. Wiskeman,Paterson,N.dJ.
Long & Allstatter Co.’s Power Punch. See adv., p. 13.

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

Abbe Bolt Forging Machines and Palmer Power Ham-
mers a specialty. S. C.Forsaith & Co., Manchester, N. H.
For Mill Mach'y & Mill Furnishing, see illus. adv. p.12.

List 26.—Description of 2,500 new and second-hand

Machines, now ready for distribution. Send stamp for
the same. S. C. Forsaith & Co., Manchester, N. H.

Combination Roll and Rubber Co., 27 Barclay St.,
N. Y. Wringer Rolls and Moulded Goods Specialties.

Punching Presses & Shears for Metal-workers, Power
Drill Presses, $25 upward. Power & Foot Lathes. Low
Prices. Peerless Punch & Shear Co.,1158.Liberty St.,N.Y.

“Rival” Steam Pumps for Hot or Cold Water; $32
and upward. The John H. McGowan Co., Cincinnati, O.

The Eureka Mower cuts a six foot swath easier than
a side cut mower cuts four feet, and leaves the cut grass
standing light and loose, curing in half the time. Send
for circular. Eureka Mower Company, Towanda, Pa.

Saw Mill Machinery. Stearns Mfg. Co. See p. 13.
Pure Oak Leather Belting. C. W. Arny & Son, Ma-
nufacturers. Philadelphia. Correspondence solicited.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.
Wood-Working Machinery of [mproved Design and
Workmanship. Cordesman, Egan & Co., Cincinnati, O.
For Machinists® Tools, see Whitcomb’s. adv., p. 12.
Experts in Patent Causes and Mechanical Counsel.
Park Benjamin & Bro., 50 Astor House, New York.

Split Pulleys at low prices, and of same strength and
appeitrance as Whole Pulleys. Yocom & Son’s Shafting
Works. Drinker St., ’biladelphia. Pa.

Malleable and Gray Iron Castings, all descriptions, by
Erie Malleable Iron Company, limited. Erie, Pa.

National Steel Tube Cleaner for boiler tubes. Adjust-
able,durable. Chalmers-Spence Co.,10 Cortlandt St N.Y.

Turbine Wheels; Mill Mach’y. O.J.Bollinger,York,Pa.

Corrugated Wrought Iron for Tires on Traction En-
gines, etec. Sole mfrs., H. Lloyd, Son & Co., Pittsb’g, Pa.

Best Oak Tanned Leather Belting. Wm. F. Fore-
paugh, Jr.. & Bros., 531 Jefferson St., Philadelphia, Pa.

Niclel Plating.—Sole manufacturers cast nickel an-
odes. pure nickel salts. importers Vienna lime, crocus,
etc. Hanson & Van Winkle, Newark, N. J.,and 92 and 94
Liberty St., New York.

Presses, Dies, Tools for working Sheet Metals, etc.
Fruitand other Can 1'ools. E. W. Bliss, Brooklyn, N. Y.

C. B. Rogers & Co., Norwich, Conn.. Wood Working
Machinery of every kind. See adv., page 414.

Clark Rubber Wheelsadv. See page 28.

For Pat. Safety Elevators, Hoisting Engines, Friction
Clutch Pulleys, Cut-off Coupling.see Frisbie’sad. p. 29.
Safety Boilers. See Harrison Boiler Works adv., p. 29.

Mineral Lands Prospected, Artesian Wells Bored, by
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 29.

Rollstone Mac. Co.'s Wood WorkingMach'y ad. p. 28.

Tor Sequeira Water Meter, see adv. on page 30.

For best Portable Forges and Blacksmiths’ Hand
Blowers, address Buffalo Forge Co., Buffalo, N. Y.

Brass & Copper in sheets, wire & blanks. See ad. p.44.

The Brown Automatic Cut-off Engine; unexcelled for

workmanship,economy, and durability. ‘Vrite for in-
formation. C. H. Brown & Co., Fitchburg, Mass.

Clark & Heald Machine Co. See adv., p. 413.

The Chester Steel Castings Co., office 407 Library St.,
Philadelphia, Pa., can prove by 15,000 Crank Shafts, and
10,000 Gear Wheels, now in use, the superiority of their
Castings overall others. Circular and pricelist free.

Cope & Maxwell M'f’g Co.’s Pump adv., page 45.
Wren’s Patent Grate Bar. See adv. page 45.
Machine Diamonds, J. Dickinson, 64 Nassau St., N. Y.

Baum, Four

The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

Eagle Anvils, 10 cents per pound. Fully warranted.

Geiser’s Patent Grain Thrasher, Peerless, Portable,
and Iraction Engine. Geiser M’f’g Co.,Waynesboro. Pa.

For Shafts, Pulleys, or Hangers, call and see stock
kept at 79 Liberty St., N. Y. Wm. Sellers & Co.

Tight and Slack Barrel machinery a specialty. John
Greenwood & Co., Rochester,N. Y. See illus. adv. p. 45.

Houston’s Sash Dovetailing Machine. See ad., p. 45,

Steam Engines; Eclipse Safety Sectional Boiler. Lam-
bertville Iron Works, Lambertville, N. J. See ad. p.28.

Pat. Steam Hoisting Mach’y. See illus. adv., p. 45.
New Economizer Portable Engine. See illus. adv. p. 46.

Upright Self-feeding Hand Drilling Machine. Excel-
lent construction. Pratt & Whitney Co., Hart€ford,Conn.

Rue’s New * Little Giant™ Injector is much praised
for its capacity, reliability, and long use without repairs.
Rue Manufacturing Co., Philadelphia, Pa.

Rowland’s Vertical Engine. Wearing parts of steel.
Broad bearings. F.C.& A.E.Rowland, New Haven, Conn.

The Sweetland Chuck. See illus. adv., p. 46.

Wm. Sellers & Co., Phila., have introduced a new
Injector, worked by a single motion of a lever.

Machine Knives for Wood-working Machinery, Book
Binders, and Paper Mills. Also manufacturers of Solo-
man’s Parallel Vise, Taylor. Stiles & Co.,Riegelsville.N.J.
Skinner’s Chuck. Universal, and Eccentric. See p. 46.

Don’t buy a Steam Pump until you have written Val-
ley Machine Co., Easthampton, Mass.

Use the Vacuum Oils. The best car, lubricating, en-
gine, and cylinder oils made. Address Vacuum Oil Co.,
No. 3 Rochester Savings Bank, Rochester, N. Y.

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

Lightning Screw Plates and Labor-saving Tools, p. 45.
Berryman Feed Water Heater. See illus, adv., p. 46.
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NEW BOOKS AND PUBLICATIONS.

THE JOURNAL OF THE AMERICAN AGRICUL-
TURAL AsSOCIATION. Vol. I. No. 1.
75 cents. Published by the Association.
Jos. H. Reall, Secretary and Editor.
Contains the proceedings and papers of the national
convention in this city in 1879, the proceedings of the
meetings of December, 1880, and February, 1881, with
some other special contributions on subjects related to
agriculture.

THE Rocky MouNTAIN LoCUST.
Riley. Author’s edition.
Comprises that portion of the second report of the
U. S. Entomological Commission in which Professor
Riley sets forth the permanent courses which the Gov-
ernment should adopt to lessen or avert locust injury.
The descriptions of the geographical, topographical,
and botanical characteristics of the several areas of
mountain, plateay, plains, basins, etc., have a distinct

value independent of the locust question.

By C. V.

STATISTICAL ABSTRACT OF THE UNITED
StaTEs. Third number. Washington:
Government Printing Office. 1881.

A collection of tables in regard to finance, coinage,
commerce, immigration, tonnage, and navigation, edu-
cation, postal service, population, public lands, rail-
roads, agriculture, and mining of the United States in
1880, prepared under the direction of the Secretary of
the Treasury.

O~ EnsiLage. By H. R. Stevens. Pub-

lished by the author, 50 cents.

In this little book the proprietor of Echo Dale Farm,
Dover, Mass., recounts his very satisfactory experienc«
with silos, and adds the confirmatory experience of
twenty-five other practical farmers as given in letters
to him, describing their methods of storing and feeding
ensilage, and. their conclusions with respect to the
economy of the new method of preserving forage.

RESOURCES OF SOUTH-WEST VIRGINIA. By
C. R. Boyd, EM. New York: John
Wiley & Sons. 8vo, pp. 321.

Mr. Boyd reviews, county by county, the agricultural
and mineral resources of fifteen or more of the south-
western counties of Virginia, his purpose being to call
attention to the advantages and opportunities whieh
that part of Virginia offers to settlers and capitalists.
The mineral deposits include iron, coal, zinc, copper,
and lead. This region bids fair to become one of the
richest and most desirable for residence in the United
States.

IMAGINARY QUANTITIES: THEIR (JEOMETRI-
CAL INTERPRETATION. Translated from
the French of M. Argand. By Professor
A. 8. Hardy. New York: D. Van Nos-
trand. 50 cents.

This is No. 52 of Van Nostrand’s series of scientific
reprints. The work of M. Argand is notable as having
presented a pretty full discussion of the theory of
imaginary quantities a quarter of a century before the
idea was developed by Gauss, to whom the theory is
commonly accredited.

INpucrioN CorrLs: How MADE AND How
SED. New York: D. Van Nostrand.
50 cents.

No. 54 of Van Nostrand’s science series. A reprint of
the eighth English edition of Dyer’s compact and gen-
erally admirable manual of experimental illustration of
the nature and applications of intensity currents.

LEFFEL’S CONSTRUCTION OF MiLL DAMS,
AND BOOKWALTER'S MILLWRIGHT AND
MEecuANIC. Springfield, Ohio: James
Leffel & Co. Pp. 283. 50 cents.

In this handbook the publishers have presented in
convenient form the two well-known and very useful
works named in the title. In the first part forty or
more types of mill dams are illustrated by full page
engravings.

A LECTURE ON THE PROGRESS OF THE NEW
IMPROVED BED OF THE DANUBE AT
ViENNA. By Sir Gustave Wex. Wash-
ington : Government Printing Office. 1881.

In this lecture the chief director of the improvement
of the Danube at Vienna discusses not only the work
but the lessons taught by it, and adds a description of
the catastrophe produced by the ice gorge of 1880.

I CoMPLETE COURSE IN GEOGRAPHY. By
William  Swinton. II.  GRAMMAR
ScHOOL GEOGRAPHY. By William |
Swinton. New York and Chicago:
Ivison, Blakeman, Taylor & Co.

Mr. Swinton’s ‘ comylete course’ has been before
the public for five or six years, and has won, by its prac-
tical merits, an exceptionally extensive use in common
schools throughout the United States. The author's
idea of the inseparableness of physical and political
geography is the true one, and the prominence he gives
to industrial and commercial interests is much to be
commended. The maps are many and well suited to
their purpose; and the numerouns illustrations have
evidently been inserted for purposes of instruction.
The new grammar school geography is intended to mark
a higher grade of school requirement, and does mark a
higher if not the highest level of text book making.
The book has manifestly been prepared without stint
of labor or cost on the part of author and publishers, and
shows throughout a clear appreciation of what is needed
in the better class of schools. It is admirably adapted
also for family use.

THE MERCANTILE REGISTER. Issued by
McKillop, Walker & Co.: New York.
1881.

Contains a list of the banks and bankers of the
United States and Canada with whom the publishers
have business connection, and also a corresponding
list of attorneys and their references; together with a
summary of the collection laws of the different States
and other information of value to merchants

The final issue of the Harvard Register comprises
the numbers for §pril, May, June, and July, 1881. The
Register has been discontinued to avoid possible com-
petition with the official publication which the authori-
ties of the University have decided to issue. The pub- |
lisher and editor of the Register, Mr. Moses King, has |
made it a magazine of such superior quality that its
ceasingto be is alossthat will be regretted by many :
besides the graduates of Harvard University.

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

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

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

Correspondents whose inquiries do not appear after
a reasonable timeshould repeat them. If not then pub-
lished, they may conclude that, for good reasons, the
Editor declines them.

Persons desiring special information which is purely
of a personal character, and not of general interest,
should remit from $1 to $5, according to the subject,
as we cannot be expected to spend time and labor to
obtain such information without remuneration.

Any numbers of the SCIENTIFIC AMERICAN SUPPLE-
MENT referred toin these columns may be had at this
office. Price10 cents each.

(1) J. M. B. asks: 1. What is papier mache
and how is papiermache work made ? Have been told
that it is made from old postage stamps. A. Papier
mache is made from paper pulp with sizing; sometimes
clay, chalk, and pigments are added. 2. Isthere any
market to be found for old postage stamps? I have
several thousand of them, and wounld like to find a mar-
ket for them. A. See column of Business and Personal.
A small advertisement inserted therein would probably
put you in communicatian with dealersin such things.

() A. A. 8. asks: Can you give me a
reliable method of removing mildew from cotton goods
of light texture, lawns, muslins, etc ? A. 1. If the
goods are colored soak them for twelve hours or more
in sour milk, or buttermilk, then rinse in water, and
wash in strong soap suds. 2. If the goods are uncol-
ored moisten the spots repeatedly with javelle water
diluted with three volumes of cold waler; a brush can
sometimes be used with advantage; rinse in plenty of
running water, then wash in strong soap asuds, not too
hot.

(3) A. B. asks: If two slabs of inch glass
be ground air tight and then an air chamber be sunk
between them, would the suction be stronger if the air
chamber were completely exhausted than if the cham-
ber were not there ? We think not, because the square
inches of atmospheric pressure are the same whether
the air chamber be there or not. A. Your opinion is
correct.

(4) T. D. writes: I have occasion to buy
large quantities of green oak staves, and have to have
them piled in the yard for about a year before they are
fit to work., They are exposed to all weathers. Ttis
not desirable touse a kiln to dry them. Do you think
they would dry quicker if piled under ashed, keeping
the rain and sun off, but allowing the air to circulate
freely through it, all the sides being open? A. Yes.

5) C. 8. B. & S. writes: We have been
making a number of heavy steel dies for hammering
purposes, and have had considerable trouble in harden-
ing them. Have used prussiate of potash and also tried
them thoroughly in charcoal fire without the potash,
but have not been able to make them stand. By hard
use they will sink in spots just as though they were
soft, but a file will not touch even the sunken spots. it

must be they do not harden through. A. Probably tte
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trouble is due either to unequal heating or unequal
exposure in hardening. The heating should be done
in a ‘“dead » fire, that is, not forced by a blast; and in
hardening, great care should be used, by constant agi-
tation, that all parts may be equally exposed to the
hardening liquid. It is possible your steel may not be
homogeneous.

(6) E. D. asks: What becomes of the air
in a boiler when steam is generated # A. It escapes
with the steam, either through the engine or safety
valve, as either is taking the steam from the boiler. A
good engineer, when getting up steam, leaves his safety
valve open to allow the air to escape when the steam is
first generated.

(7)) J. Y. S. asks: Is it the weight of
water or the pressure from the dam and creek that runs
these old kind wooden water wheels. For example, I
build a wheel 20 feet in diameter, and have a waterfall

i 10 feet high, a box 4 feet square inside, and a flume 10

feet long and 6 feet square: would I have the same
power (that is, if I would keep this box and flume as
above filled with water) as if I get it direct from the
dam ? A. It is the weight of water that gives the
power. You would have the same power in either case
if the water is kept at same height.

(8) P. R. 8. writes: I have an upright
tubular boiler, four years old; has been unused three
years. I wish to nse it, and would feel safer if it was
tested. Now,if I fill it full of water, heat the water
till the steam gauge marks 125 1b. (the boiler is 24 inches
by 6 feet, iron *; inch thick, and tested 160 1b. when
new), will it not be safe to make steam in it at 100 b, ?
A. We would not advise over 80 1b. pressure. Your pro-
posed mode of testing is dangerous, and should only be
done by a very careful and competent engineer.

9) W. M. M. asks: 1. Will an arrow shot
perpendicularly into the air attain the same force or
velocity in its descent as when it left the bow ? A.
No; the friction of the atmosphere both in the ascent
and descent will reduce it. 2, Isthere anyrule to com-
pute accurately the height to which an arrow has been
shot if the time of its flightis known? A. We know
of none.

(10) F. & C. write: I wish to construct a
Faure secondary pile, and need a little more knowledge
than is contained in No.26. Are not the plates in Fig.
1, page 406, connected for a quantity current, and there-
fore not suitable for electro-motive use ? A. They are
connected for quantity, but a number of such elements
may be joined for intensity. 2. Does it make any dif-
ference in charging the secondary pile whether it is
connected for intensity or quantity current? A. In
charging the elementsshould be connected for quantity.
3. Will a small magneto machine such as are used in
telephone signaling, be powerful enough to charge pro-
perly ? A. No; you should use two or three Bunsen
elements. 4. Does the secondary pile give current of
same tension until all is gone, or does it weaken at the
last 2 A. The current gradually weakens from first to
last, and of course much quicker on a circuit of low re-
sistance than it does on a circuit having considerable
resistance. 5. Are either Edison’s or $wan’s incandes-
cent lamps in the market, or can they be procured? A,
We believe they are not in the market yet.

(11) C. E. J. asks how to use a fast speed
in reaming wagon boxes. A. You cannot use a fast
speed if the boxes are hard, as they should be. A very
openly grooved reamer with fine cutting edges will
probably work best.

(12) A. W. G. asks how to make cement
tomend a cut in the rubber tire of a bicycle. A. The
rubber companies sell a cement for mending rubber.
It is composed of a semi-liquid solution of gum caout-
chouc in naphtha. The rubberis cut fine and digested
with the naphtha, warmed, over a water bath away
fromfire), with occasional agitation until it softens,
swells up, and forms a smooth pasty mass. No more
than is requisite should be used in the joint, and plenty
of time should be allowed for the cement to get dry.
See cements, SUPPLEMENT, No. 157.
m
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Letters Patent of the United States were
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June 21, 1881,
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|'Those marlked (r) are reissued patents.]

A printed copy of the specification and drawing of any
patent in the annexed list, also of any patent issued
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lar. Inordering please state the number and date of the
patent desired and remit to Munn & Co., 37 Park Row,
New York city. We also furnish copies of patents
granted prior to 1866; but at increased cost, as the speci-
fications not being printed, must be copied by hand.

Abdominal supporter, R. S. Brown.
Air compressor, E. Hill...
Atomizer, G. Schlauch....
Ball-trap, L. A. Davenport.
Barrel cover, W. R.
Barrel or box, ventilating, W. Crowell (r)...
Bearing for bail joints of stone breakers and other

machines, hollow chilled, P. W. Gates..
Bed bottom, T. H. Bowles..
Bed bottom, J. Shorey
Beverages, apparatus for dispensing carbonated

and other aerated, J. Matthews........ ........ 243,148
Bicycle pedal, J. B. Price.
Bit stock,J. Watson.......

... 243,203
.. 243257
... 243,163
REYEDS
. 243,295
9,771

Boot-tree, J. E. CriSp......ccevvuienvenennnnn.. vee. 243,109
Boots and shoes, adjustable support for holding,
E.Jefferys.....ccvcvviennennns cestine seserrerenses 243y
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Bracelet, 8. Cottle.... voovvviiiiiiinnnnnn... teeeiees 243,218
Buckle and cockeye, combined trace, J. Straus ... 243,322
Button and stud, F. E. Williams........ .... ...... 24333
Button, separable. G. \V. Bennum.... ............. 243.054
Button stud, etc., R. J. Gilmore............ . 43,119

Buttons to garments, device for attaching, C M

243,303

43177
.. 43,078
. 43,296
AU3RT2
243215
.. 243,055
.. 43117
.. 243210
. 43099

Car brake, W. Brattle .

Car brake. E. Farnsworth.
Car brake, automatic, E. V. S. Chamberlm. .
Car coupling, D. A. & E. H. Benedict

Car coupling. J. S. Copsy............ .. 243,108
Car coupling, J. T. Hammick.. .. 243,251
Car coupling, J. H. B. Mc(ray. .. ... ..c. vevveennn 243,284
Cars, draught pin for horse, J. M. Edwards ....... 243.115
Cardboard cutting machine, P. Hake............... 243, 068 |

Carding machine condensing mechanism, M. A.

Furbush LA
Carding machine cylinder, J. M. Stone. . 431711
Curpet sweeper, H. A. Mueller.............. .. 243,291
Carpet sweeper, H[.S. Wing............... .. 43, 0‘15
Cartridge, K. Whitney .. L. 43334
Cartridge box, C.C. & J. G Mac(‘onnell . 243144

Cartridge shells, implement for capping and un-
capping, H. Goodman
Caster gauge wheel, C. A. Hague....
Chandelier. J. Chase
Charcoal, manufacture of, 1. M. Pierce....
Chimney top and cowl, L. & J. F. Hess
Chuck, drill, A. E. Ellinwood
Churn, J. T. Estabrook
Cigar lighter, E. M. Cointepas. .
Cigar perforator, F. G. Osborn
Clasp for garters, belts, etc., C. D. Clarke
Clock. night, G. F. Ransom
Cock, faucet, etc., R. P. Garsed...
Cock, gauge, Swank & Thornley ..
Coffee mill, O. E. Winger . 243.338
Colter and jointer. caster, B. C. Bradley . 243,102
Compasses, signal at.tachment for mariners, R. E

........................... 243,245
. 243,126
.. 243,060
.. 243301
.. 243,133
. 248,116
243.230
.. 243213
.. 213,153
.. 243,091
.. U308
v, 243,118

.. 43,324

DavisSon.... cvvvvnvvnnninnnnn.. .. 243224
Condenser head, J. S. McDaniel. . 243285
Corn sheller, J. Valentine.............. . 243,176

Cornice, window, Schotte & Replogle. .
Corset, E. Pohl
Cotton picker. J. L. Hastings..

. 43,085
243,145
243,132

243131,

Cotton scraper and chopper, T. M. Hart........... 243,129
Crib.rocking, J. F. HOrnberger... ......ocevveeenn.n 243,259
Cue tip, C. H. Pierce............ . . 243,299 |

. 243! 216
. 43123
. 243,122

Cultivator, L. H. Conner.
Cultivator, C. A. Hague
Cultivator coupling, C. A. Hague..

Cultivator. two horse. D. Unthank . 243.090

Cushion, W. T. Doremus.... ....... . 243,228

Distillation of petroleum and other oils. C. T.
Place.. . 243080

Door spring. R. B. Fouzer.. . 243,238

Door spring, Taylor & Drury... 243,088
Dyeing mixed fabrics, J. J. Leloir .......... ...... 243,141 |
Electric conductor. underground, E. Z. Collings . 243,215
Electric machine, dynamo, C. A. Hussey. ...... . 243.264
Electric switch board, F. Blake . . 243,100, 243,101
Electrical switch board, A. G. Suell. ceens 243,32
Electrical switch board, W. H. Sawyer . 243,162
Electrical transmission, metallic circuit tor, G. ‘u
Mowbray 243,290

Elevator. J. H. Brown 243,056

Elevator wells, operating doors of, J. P. Wykoff... 243,187
End gate, wagon A. M. Wagner........... riereee 243,091 |
Envelope machine, L. . Bouvier.... ..cc.oovv .o.en 243,197 |
Exercising or rowing machine, F. Saunders . 43309 ;
Fanning mill, T. R. Rosier.................oooiai 243,160
Fare register, E. Chesterman . 243,106 ;

. 243,339
. 243,340
. 243,249
. 2432719
243,280

Farm gate, O. A. Young
F¥aucet, A. Zoller..
Feed water heater, E. J. Hall
Fence, J. A. Manning
Fence, iron, S. W. Martin...
Fence wires, machine for making barbed, S. M.

STevens .. ..ttt . 243,170
Filter, C. Carr. 243.059
Filter, J. W. Hyatt.... . 243,265

Filtering beds, cleaning, P. Clark 243,212
Filteringliquids and apparatus therefor, Farquhar

e 243,233
. 243,172

. 243,223

Firealarm, A. V. Strait..
Firearm, breech loading, \V H. Davenport

Firearms, charge holder for, W. T.Hall.. . 243,250
Fire escape, A.J. Harrison et al......... . 43,252
Fire extinguisher, A. M. Burritt. . 243.206

Fire extinguisher, W. Harkness . 243,128

Fire kindler package,J. H. Freach ..... . 243240
Forceps for dental wedges, R. M. Chase . . 243105
Fur plucking machine, D. Mueller .. 243152 )
Furnace, C. McWilliam..... «....ovevuennens ceeeee. 243,286
Game board, A. Benson.... .................... . 243,194

Gas buruers, anti-extinguishing attachment for,
G. E. Smith
Gas generating furnace, heating, Gardner &
McElroy . 43,066 |
Gas lighting burner. electrrc,A Lungen 243,344
Gate, J. L. Smith . 243,318
Glass. etc., engraving on, S. H. Crocker. . 243,110
Glass, ornamenting, C. E. Bradley..... . 243,199
Glove fastening, F. Schramling, Sr.... ve <. 243,164
Grain and hay stacks, bottom or curb for, A.
Ammerman . 243,190
Grain binder, C. L. Travis

. 243,300

Grate, H. M. Pierce

Grate bar, T. Burke..................... 243.057
Grating, Concreted illuminating, T. Hyatt . 243,266
Gun 10ck, S. H. WeSSOD . ...cuveivrivnniinnnnees on on 243,183

Gypsum from the solutions of starch sugar pro-
duced by treating the iatter with sulphuric
acid, separating, C. Scheibler

Handle socket for shovels, spades, and Scoops,

Harrow, G. S. Spring

Harvester, cotton, J. L. Ilastings..

Hat felting machine roll. A. L. Warckmeister.....

Hat pouncing apparatus, 1. Gill

Hat sizing machines, cooling tub for power, G.

................................. . 243,188

Hat sizing machines. stop for roller, G. Yu]e ... 243189

Hats and machine therefor, manufacture of
felted, W. Riley

Hay rake, G. H. Preston

. 243,345

Heat indicator, A. Liingen
Heater and feeder, J. W. Heylmun 243,256
Heel lifts, die for cutting. G. A. White 243,185

Heel plate. D. A. Carter 243,208
Hoop machine, barrel, J. Naylor. Jr...
Horse power brake mechanism, J. L. Byers.
Horseshoe bending machine. A Seinecke ..
Hydraulic elevator, Ferrell & Mucklé, Jr ...

Ice cream freezer, 1. S. Williams........

243,207
.. 243314
.. 243237
243,336
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. 243,328 |

.. 243159
. 243,081

243,292 |

Ice delivering machine, J. M. Jones.. . 243213 ‘
Ice, process of and apparatus for storing, G. W.

Goodell
Inspissating and sizing paste from animal pro-

teine, manufacturing an, E. Von Portheim ....
Insulated telegraph wire, W. H. Maxwell
Insulated telegFaph wires, manufacture of glass,

W.H. Maxwell . 243,281, 243,282
Iron bending machine, F. Tenney 243,174
Ironing table, N. O. Hove
Japanning, holder for, W. M. Conger. .
Jewelry, manufacture of articles of, O. C. Dev-

. 243,113
243124

........................................ 243,244
243,178
243,283

Jointer, C. A. Hague
Kettle heater, A. J. Seyler..
Kiln cooler, automatic, H. M. Plerce
Ladder, step, G. H. Taylor
‘ Lamp, lieinrichs & Reistle
Lamp, electric, A. Bernstein
Lamp, electric, I'. Von Hefner Alteneck.
‘ Latch, G. W.Nock... ....coovnnnnnn
: Latch, J. W, Ross ...
Lathe head, J. Cain
Line for driving horses, W. 11 Glore. . ..

vl 243,315 |

. 243,302
.. 243,325
243,134
. 243,196
. 243,341
. 43,077
. 243,161
. 243,058
243,243
243,157

Liquors. treating and aging, C. W. Ramsay
| Liquors, treating and preserving fermented and

fermentable, C. W. Ramsay
Lock cases, device for securing. R. Vollschwitz...
TLocomotive smoke box. A. J. Cromwell
Logs over dams, machine for passing, D. B.

Weaver

243,156
243,331
243,111

. 43,181

243,07 0

Malt kilns, etc., grain distributer for, W. Toepfer. 243,327

Maltster’s plow, Becker & Seinccke.. ceeen.. 243,098
Measuring machine. cloth, J. A. Head et al.. . 243 253
Middlings purifier, E. Clark (r).. . 9.769 |
Mirrors, embossing, C. E. Bradley ... . 43,200
Mittens, manufacturing knit, W. H. Abel (r)...... 9,767
. Monkey-wrench, W. H. Love..............ccevnnnen 243271

Motion, apparatus fcr transmitting, Dennis &
Samper 213.226
Motion, device for communicating, W. M. Turner 243,175
Muff, ear. S. B. Spitz 243,168
Mustard grinding and sd"tiug apparatus, W. Rod-

enberg N 243,083
Nail and rivet heads, trimming, J. Hyslop, Jr..... 243,267
Necktie shield, W. Stokes ......ccovvvuiin ceveinnnne 243,086

. 243,064
. 243,146
. 243.316

; Nose ring, P. Drais
‘ Nut-lock, P. McGregor
| Oil cup, E. P. Shaffer..

Oversleeve, A. J. Upham. .

Paints, white liquid drier for, C Pickert

Parer, corer, andslicer, apple.C. R. Heizmann....
. Parer, corer, and slicer, apple, D. 1I. Whitte-

more (T)

243,254

9,714

Penholder, D. HEPP....oove + tevvieeennnninnnnnnnns 243,255
‘ Penholder, telescopic, J. B. Smlth . 243319
‘ Pencil sharpener, slate, C. L. L. Emery ........... 243,065

Permutation lock for bags, M. Merzbach.......... 243,149

Photographic cameras, dry plate holder for, J. M.

HOWE. .ot vt tiveiiiiiinnnnnnnnens . 243,136
Pipe coupling, pliable, R. W. Baylor................ 243,192

| Planing machine, T. S. T. & E. M. Brown ... ..... 243,204
| Plant tub or receptacle, k. Saniter .............. .. 43307

Planter, cotton and rice, S V. Jeffords . 243,268

Plow, C. S.Jenkins.. Cvevesereciaenes 943,138

Plow, shovel, L. H. Conner .......................... 243217
i Plow, shovel, J. M. Fallis . 243,231

Plow, sulky, S. T. Ferguson................ . 243,236
‘ Plow, sulky, A.J. Gale........ . . 43242

P’low, sulky, C. A. Hague. . . 243,125
‘ Plow, wheel, J. L. Laughlin.... .... ........ . 243,140

Plows, corn planting attachment for sulky, .

Lindsley ..... Pesestiietenatetes sierecees sanas 243,216

‘ Plowshares, machine for punching, W. Hackman 243,247

Pocket-knife, A. K&YSEr..m covivrrienn vovnnnes . 243071

Portable boat, Salisbury & Armstrong 243,084

Power indicator, N. P. Browsher (r) 9,768

Printing surface, J. J. Sachs.......... . 243,306

Propeller, hydraulic, G. E. Whipple... 243,184

Railway rail. J. Lockhart............ .. . 243,142

Refrigerating butter tub, C. F. Markle 243,147

Rope clamp, T. B. Rogers..........c.eu. .. 243305

Rotary engine, S. J. Maddox . 243,145

Rowlock, J. W. Norcross 243294

Ruler and rotary blotter, combined, A. R. Hall... 243,218
; Saddletree, side, Dixon & Williamson . 243,221

Sash balance, M. J. Seiling......... 243,313

Sash holder, J. Weikert.. 243,094

Saw arbor, F. McDonough . 243,076

Saw, jig, C. P. Warnick ................. . 243,092

Sawing machine, L. 8. Edleblute. .. 243,114

Scale, weighing, A. Williams . .. ... . 43.186

Seed dropper, Converse & \Velter (r)... 9,770

Sewing machine. E. T. Thomas ................... 243,326

Sewing machinerutfling and shirring attachment, }

C. H. Carter.............. C e 243,104 |

‘ Sbafting coupling, G. M. Conway . 243,063

Shafts, machine ror bending, A. G. | o918
| Sheet metal articles, A. H. Fancher .. 243232
, Shutter-worker, E. T. Lukens . 243,218
' Signaling key or circuit controller, T. A. \\’atson 243,333

Skate, roller, \W. A. Sutton. 243,323

Skid, adjustable platform bracket, Duckworth & |

Kebler ........ciiih iiiiiiiiiiiiins ceeae . 243229
Sleds, propelling attachment for, G. Bernhard.... 243.195
Snow cutter andscraper, J. 8. Hovey . . 243,261
Socket wrench, Pride & Donnelly .. 243,304
Soldering apparatus. H. Miller . 243,287
Soldering iron, R. J. Baker ..... .. 243,007
Spinning ring traveler, \V. Jencks .43
Stamp cancelling device, liquid. A. M. Darrell.... 13,221

, Starch, apparatus for manufacturing, T. A. & W.

T. Jebb ... .. 243,20
Starch table, T. A. & W. T. Jebb . 243,269 ‘
Stave, barrel, J. J. Burk 243,295
Steam boiler heater, E. Huber.. ... 243263
Steam engine. F. Darkin .... . 243,112 :
Still, alcohol, O. L. Perrin. . 43207
Stove, 1. J. March 243,075
Stove, oil, B. C. Brown . 243,202 ! |
Stove pipe cleaner. E. H. Chadwick.. 243,209 |
Stove pipe collar, U. B. Winchell................... 242,337
Street sprinkler, McConnell & Pringle (r) .9, 775
Sulky. T. W. Moore . 243151 |
Syringe for washing out the stomach elastic bulb ‘

243,121

Take-up eyelet, J. Tripp... .. 243,089

Tally board, H. J. Baddeley. . 243,053 |

Tally, grain, M. Knotts 243,072

Tap, barrel, J. J. Christian.... 243,211,
| Telegraph cable, W. P.Ware.............. ....... 243.180 | i

Telegraph, duplex, G. S. Mott. .. ...243,288, 243,289 |

Telphone, acoustic, H. J. & I. W. Colburn e 243.214

Telephone exchange, calling and clearing out cir- |

cuit for, C. E. Seribner.... . .. ........o ol 2433121
Telephone exchange, centralizing individual bat- ‘

teries of a, C. E. Seribner.......... «.covoviinnes 243,165
Telephone switch, C. E. Buell. «v.cvvviiiiiiinainne 248,103]

243,274 }

'Telephone switch board, T. W.Lane...............
Telephony, C. E. Scribner ... 243,311
Thill coupling, H. H. Barker. . 243,191

.. 43120
... 243,096
... 43,158

. 243,019

Toy, C. M. Gormly.
Toy piano. E. C. Bailey..
Toy whistle, E. C. Rector. .
Transom lifter, F. V. Phillips .

Traveling bag, W. Simon (r).. L9412
Tripod, 1. Perkins 243.298
Trunk corner shield, A. C. Wakefield.............. 243,332
Vacuum brake, C. W. Lampher ........cc.oeeeennn 243,074
Valve and governor. balanced rotary, P. Brother-

243,201
Vegetable cutter, S. Webb . . 243,182
Vegetable cutter and grater, C. Klmmel . 243,139
Vehicle, J. De Cauterac . 24322
Vehicle gearing, C. P. Sykes ... . . 243,173
Vehicle, side bar, H. M. Curtis. . 43,20
Velocipede, C. J. Shirreff.. 243,'66
Violin, J. Kopp 243,073
Vise, angle, J. Howie 243,262
‘Wagon body, H. M. Curtis.. . 43,219
Wagon stakering, P. Sames. .....ceoeeviiieniieinns 243,308
‘Wall hanging. F. Beck . 243,193
Washing machine, J. Fox.... 243,239
Watch, stop, H. A. Lugrin... 243,143
Water closet pan, R. H. Trested . 43,329
Water meter,J. I Swartz............ccoeeue . 243,087
\Waterproofing compound, D. M. Lamb (r).... .... 9,776
Weighing attachment for freight cars, F. W.

D 58T S P 243,150
Whiffletree coupling for vehicles, . W. Nolan... 243.293
Windmill. H. B. Sprague 243,169
Window sill cushion, A. Hanger... .. 243,127
\Wood, preserved, J. Connelly .. .....e0 veenn-. .. 243062
‘Worm and worm wheel gearing, L. R. Faught..... 243,234
‘Writing, etc., on paper, and the manufacture of

paper therefor, producing, A. Ford......... ... 243,342

DESIGNS.
Buckle, harness, S. S. Sargeant.... ..cceeeeen.. . 12,327
Carpet, D. McNair.... ......... 12,325, 12,326

. 12328

Carpet, 'I'. J. Stearns.. .
12,318 to 12,320

Knit fabric, S. Condé....

Knit tabric, S. N. Goodman.........c.ceevveieiniiinns 12,321
Speaking tube whistle, P. E. Heinze... ceeeee.. 12,322
Type, font of printing, H.Ihlenburg. 12,323, 12,324
Type, font of printing, A. Will........ .. .... veee 12,329
TRADE MARKS.
Axesandsaws, W. Frankfurth & Co............. .. 8378
Axles, wagon, Concord Axle Company ... 8,394
Black lead or plumbago, Morse Bros........ ....8,396, 8,397
Canned oysters or shucked oysters, Moore & Brady 8,380

Cement, adhesive, Van Stan’s Stratena Company... 8,400
Fishing purposes, certain articles for, Abbey &
Ginger tonic, Hiscox & (,0 ... 8,390
Hams, breakfast bacon, and dried beef, McFerran,
Shalleross & CO.vevevrreriereieesnnes canenans 8,382, 8,383
Hats, caps.and helmets, J. E. & W. Christy & Co... 8,389
Herb teas, herb balsams, and ex:racts, E. A. Weber. 8,387
Liniment, Morley Bros 8391
Liquid shoe and leather dressing. Button & Ottley. 8,388
Mineral and aerated waters, natural and artificial,
Vin Santé and Non-alcoholic Beverage Com-
pany (limited).
Plows, chilled, A. Speer & $ons .
Razor strops, J. R. Torrey.. .. 8,399
Saw swages, H. Disston & Sons ... 8,398
Sewing machine needles and other small pa.rts or
attachments to sewing machines, Willcox &
Gibbs Sewing Machine Company
Sewing silk and machine twist, Brainerd & Arm-
strong Company .. 8315
Shade rollers, S. Hartshorn
Soap, McCullough Soap Company ..
Soap, bath, laundry. and toilet, C. Dav1s & Co.
Soup compounds, dry, J. K. Tyrrell.
Tobacco and cigarettes, smoking, B. L. Duke.
Tobacco. smoking, L. Green...
Tonic cordials, Morley Bros..

8,386
8,384

. 8,376

8,385
. 8,31
.. 8379
eeeienns sanees 8,392

English Patents Issued to Americans,
From June 21 to June 24, 1881, inclusive.

Ageing liquors, apparatus for, C. W. Ramsay, Brooklyn,
N.Y.

Electric signal, T. A. Putnam, New York city.

Feed water heater, E. J. Hall, Buffalo, N. Y.

Filtering apparatus, J. \W. Hyatt, Newark, N. J.

Locomotive, C. Raule, New York city.

Packing for stuffing boxes, G. Van Wagenen, New York
city.

Paper calendering machine, C. Chambers, Philadelphia,
Pa.

Pavement, D. McLean, New York city. _

Plaited fubrics, manufacture of, \V. F. Sallade, New
York city.

Safety pin. J. Levi, New York city.

Sewing machine, G. \V. Copeland, Boston, Mass.

8,374 |

i artificially. Experimental apparatus.
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RELATIVE ILLUMINATING VALUE OF
the Hydrocarbon Vapors Present in C oal Gas and their
Quantitative Determination.—By G. E. Stevenson. De-
scription of an important series of experlments by Dr.
Knublach, Chemist at the_ Cologne Gas Works, which
have had for their result the important discovery that
equal volumes of the vapors of benzol, toluol, and other
homologues’ of this series of hydrocarbons_give when
burnedin a gas burner.in conjunction with coal gas,
practically the same result in increase of illuminatin

power, and produce a result six times as great as tha
produced by the admixture of the same quantity by
volume of hydrocarbon gases of the ethylene or olefiant
series. Cortained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No.251. Price 10 cents. To be had at this oftice
and from all newsdealers.

THE COMMON SENSE
ViR,

DRY KILN.

or hardened surface, in-

It does revent check WAr
seasoning. extracting the

volving tge true prineiple o
moisture from the center by suction, rapid circulation
of air, with moderate heat ; thus securing the cheapest
dry room in eonstruction, qnlckest in operation, and the
most perfect in results. Addres:

ST, ALBANS WG LO., St. Albans, Vt.

TREATMENT OF CANCER WITH

Caustics.—By Edgar Ettinge, M.D. An account of the
author’s successfultreatment of cancerous growth by
the local applicationof the juice of wood-sorrel. Con-
tamed in SCIENTIFIC AMERICAN SUPPLEMENT, No.
'7'2. Price 10 cents. To be had at this office and from
all newsdealers. The same number contains an article
r. F. H. Stuart on the “Advanta’ges of Caustics for

the Remova] of Malignant Growths.”

SEND FOP. NEW CIRCULAR
FITCHBURG ACOUSTIC TEL Go.
F'le‘H ues g

| CNEWME

THE SPANISH MACKEREL AND ITS
Artificial ProPagation .—A paper presented to the Ameri-
can Associatlon for the Advancement of Science by
Charles W. Smiley. Description of the fish. Habitat
and abundance. ethod of capture and sale. Market
prices. Its migrations. Time of Spawning. Expen-
ments in artificial hatching. Fertilization of the eir
Practical results.
Contained in SCIENTIFIC AMERICAN SUPPLIKMENT, No.
250, Price 10 cents. 1'0 be had at this office and from
all newsdealers The same number_contains_an article
on ** Boneless Cod How they are Cured and Prepared
for the Market.”

THE DUPLEX INJECTOR.

The Best Boiler Feeder
nown for Station-

ers.
Unequaled for simpliclty,
and always reliable. in
take water under g)ressure,
will lift water 25 works
well with high or low steam,
Less liable to get out of
? orderthanapump ; will'feed
water through a heater;
always delivers water HoT
to the boiler. Manufactured
and for sale by

MES JENKS,
16 & 18 Atwater Street, East
DETROIT, MICH.

CREMATION IN ITALY.—A DESCRIP-

tion, by A. B. Archbald, of Florence, of the crematories
recent used at Milan, and ¥amcular4y those of Gorini
and of Roma-Venini, both of which have been tested by

the Hygienic Congress at the Cimitero M onumentale of
that city, preceded by a brief sketch of previous exp eri-
ments in cremation in Italy and Germany. Containedin
SCIENTIFIC AMERICAN SUPPLEMENT. No. 262, Price
10 cents. To be had at this office and from all news-
dea'ers. Further information on the same subject, ac~
companied by engravings illustrating the German "and
Italian crematory furnaces,may be found in SUPPLE.
MENT, No. 264. Price 10 cents.

 PATEN TS

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

In this line of business they have had thirty-five
years' experience, and now have wnequaled facilities for
the preparation of Patent Drawings, Specifications, and

i the prosecution of Applications for Patents in the

United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
| Copyrights for Books, Labels, Reissues, Assignments,
and Reports on Infringements of Patents. All business
intrusted to them is done with special care and prompt-
ness, on very reasonable terms.

A pamphlet sent free of charge, on application, con-

i taining full information about Patents and how to pro-

cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infrigements, As-
signments, Rejected Cases, Hints on the Sale of Pa-
tents, ete.

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

MUNN & CO., Solicitors of Patents,

37 Park Row, New York.
BRANCH OFFICE.—Corner of F and 7Tth Streets, |
Washington, D. C.

© 1881 SCIENTIFIC AMERICIAN, INC

seno 70| ONDON,BERRYz0RTO
PHILAPA FOR —m——

CONSOLIDATION LOCOMOTIVE FOR

the Philadelphia and Reading Railroad. Dimensions
and perspective and back-end views of one oft he heavy
freight engines recently built for the Reading Railroad
by the Baldwin Locomotive Works; with account of
trial trips and details of performauces Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No.28%. Price
10 cents. To be had at this office and from all news-
dealers The same number contains an interesting arti-
cle on “ Fast Passenger Locomotives.”

WA'IER ELEVATDB, OR STEAM JET PUMP,
Has no valves or moving parts,
With 40 1b. steam pressure will
elevate hot or cold water 50 ft.
high; will force water through
pipes and hose for fire purposes.
Cheapest and Best Pump made. A
116 in, pump, price $7.50, will throw
y a 5¢ stream of water 40 ft.; 2l in.

- — pump, price 14, at 50 b, pressure,
elevates3900gal 28 ft.. high per hour. Send for catalogue
of Engineers’ and Machinists’ specialties.

VAN DUZEN & T1FT, Cincinnati, 0.

COACH PAINTING.—A PRACTICAL

paper.full of valuable hints on the subject of painting
and decoration. How to prepare the puint foundation
for the coach body. How to mix and apply the colors.
Floated or false tints. Method of pamtm the running
arts. The decorative art. Harmony of colors. Con-
ained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
26%2. Price 10cents. To be had at this office and

| all newsdealers.
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Founded by Mathew Carey, 1785

BAIRD'S

B00KS

FOR PRACTICAL MEN,

Ournewand enlarged CATALOGUEQF PRACTICAL AND
S8cIENTIFIC BOOKS, 96 pages, 8vo; a Catalogue of Books
on DYEING, CALICO PRINTING, WEAVING, COTTON and
WooLIEN MANUFACTURE, 4to; Catalogue of a choice
collection of PRACTICAL, SCIENTIFIC, and ECONOMIC
BOVOKS, 4to : List of Books on STIZAM AND THE STEAM
ENGINE, MECHANICS, MACHINERY, and ENGINEERING,
4to: List of Books on MINING, MINING MACHINERY,
CoA L, etc., 4to ; Catalogue of Books and Pamphlets on
S80CIALSCIEN Cand Pol1 TICAL ECONOMY ; a Catalogue
of recent additions to our stock of PRACTICAL SCIEN-
TIFIC AND ‘I'CHNICAL BOOKS; as well as a List of
LEADING BOOKS on METAL M'Ixma, METALILURGY,
MINKRALOGY, ASSAYING, AND CHEMICAL ANALYSIS,
sent free to any address in the world.

SPECIAL NoTIiCE.—Every Reader of the SCIENTIFIC
A_Ml;‘.l?%Ic%Nhnto mat?erta‘/n w)zzat pa;tjof the wogld, 18 spe-
cia nvited to apply to us by mail for these Catalo:;yues,
wmg» will be sent free of postage. e

HENRY CAREY BAIRD & CO..

Industrial Publishers, Booksellers, and Importers,

810 WALNUT STREEL, PHILADELPHIA.

PORTABLE AND STATIONARY

ENGINES AND BOILERS,

5t020 H.P. Return Flue Boiler, lar%e Fire Box, no
sparks. Donot fail to send for circular to
SKINNER & WOOD, Erie, Pa.

American.

Scieutific

Iways Ready.
N\

\~

WALKE SFLExLE FONANPE N

A

Perfectly Reliable.

Pen Drawing, Flomshing, Letter and Manuscript

Writing, Short-Hand Work.

INVALUABLE for Book-E

Keepers, Correspondents, Collectors, and for all out-

Gold

B Fountain door Work. NO

DIPPING FOR INK, writes steadily

PEN.

for FOUR DAYS WITHOUT RE-FILLING.

Rubber
Holder.

gWhat Those That
Use Them Say :

Judge R. F, Crowell, Post-Office
DePartmenp. Washington, D. C.:—** ‘Tt
fills the bill;’ is the best 1 have ever

of

@ seen. Its use would be advantageous to
} the Treasury Department.’’
R. M. Reynolds, First Auditor Treasury
Department, Washington, D. C.:—*Iis
[simplicity and enduring qualities will com-
mend it to public attention and confidence.’’
Hon. J. M. McGrew, Auditor Post-Office De-
partment. Washington, D. C.:—“Am_much
pleased with it. It fills a long-felt want.’’

Col. D. W. McClung, Collector of Customs, Cincin-

nati, 0. :—* It works perfectly. The most convenient
peni have ever found.”’

RishopM. E.
D., Bishop M. E

Chicago,
cern ew X or.
of Walke’s Flex

From RevWm. L. Harris, D. D., LL.D.
Rev. S. M. Merrill, D. LL. D.,
, [11., and John M. Phillip

ible Fountain Pen.”

Agents Wanted in every County to take Orders for
sell atsight. Descriptive Circular free. For Terms to

Walke Pen M'f'g Co.,

[ .

Hon.Ben.Butterworth, M.C, :—* A very superior office pen.”’

Jo lips, Manager Methodist Book Con-
k :—**We concur in the commendations herein given

HAMILTON, OHIO, or
863 Broadwa

The only Fountain Pen made that is
Flexible, and by which the flow of Ink
can be regulated. No Blotting. No
Soiling the Hands.

The perfection

mechanics. Absolutely cer-

tain in its flowand action.

From John Holland, Manu’fter of
our Gold Pens, Cincinnati, O..:—*‘I
consider it the simplest and best
Fountain Pen I ever saw.”’

From Hon. Lewis D. Camp-
ell, ex-M. C., Hamilton, O.:
—*"It is invaluable. V\frltes

better than the ordinary
Gold Pen. Is really won-| Cap for

\\ derful. Always ready, =———e———

always convenient.

THE ONLY PERFECT FOUN-
TAIN PEN.

There are no wire
springs, silverplugs
or small needles;
about it to Core
rode, break O

get out of
order,

Flexible Gol
%u:txnlnel’e‘:z.d

Church,
. Church,

‘&Go
)
%,
these Pens. They ¢
Agents,etc., address q’aq,
Py

y, NEW YORK.

DEAN BROTHERS,
Steam Prmp Works,

INDIANAPOLIS, IND.,

— Manufacturersof
R FEEDERS AND PUMPING MACHINERY,

FOR ALL PURPOSES.
Send for new Illustrated Catalogue.

BOILE

-16sRACEST- TAS. MURDOCK JR‘ - CINCINNATI.
MACHINISTS SUPPLILS IN GERMAN
U SILVER.§

BRASS SR RER ;

3t WIREROD. SHEET g Tyge iy ThE THREE METALS, TuisT I

|

PHYSICS WITHOUT APPARATUS.—I

An interesting series of articles showinghowto perform .
numerous instructive experiments, in every depart-
ment of physics. by means of common articles found in ,
every household, no other apparatus being required.
By tollowing the directions here given, any person may
0 through an entire course of experimental physies,
lustrated with 54 engravings explanatory of the most
Contained in 8CIENTIFIC AMERI-
CAN SUPPLEMENTS, Nos. 229, 23:2, 237. 243
230, 253, 263, '266., 271, and 239, . Price 10
each. To be had at this office and from all newsdealers.

mithnight’s

ASTHMAREMEDY

The Only Sure Remedy for ASTHMA
and HAY FEVER, is sold under a
positive guarantee. Price $1.00 per
package. Sample packageand tes-
timonials free. Address

= LOUIS SHITHNIGHT, Chemist, Cloveland.0

Perweek. INTELLICENT ACENTS can
carn with the Walke Flexlble Fountaln
Cold Pen. No dipping for Ink. rites Four
Days withoutre-filling. Only first-class men need
apply. Address WALKE BEN M’F’C CO.,y

Hamilton, Ohio, or 853 Broadway, New York,

striking experiments.

-

MONEY! MONEY!:
Flft{ v;a s of making money sent to any address on re-
ceipt o:

THE BAKER

cts. C. M. KELLER, Columbus, Ind.

BLOWER.

[ ForCED BLAST.]
The best in the World for
Charcoal Blast Furnaces.
Also for melting Iron in Cu-
polas for Stove Foundries, etc.
WILBRAHAM BROS, |
= No. 2320 Frankford Avenue, ;
PHILADELPHIA, PA.

FOR OUR CATALOGUE: <R
A SOBER, COMPETENT, AND EXPERI-

enced Fngineer wants a situation to run a Stationary or
Locomotive Eniine. References furnished. Address
L A. R., East stroudsburg, Monroe Co., Pa.

2

4% SEND

RUPTURE

cured without an OPeratlon orthe injury trusses inflict
by Dr.J. A. SHERMAN’S method. Office, 251 Broadway,
ew York. His book, with Photographic likenesses
of bad cases, before and after cure, mailed for 10c.

ANTED—A second-hand Rolling Mill, to roll

rail plate from blooms. Also one pair Shears,

to cut nails. All to be removed. Address, stating low-
est price, * Iron Manufacturer,” Box 235, Boston, Mass.

Pond’s Tools,

Engine Lathes, Planers, Drills, &c.

DAVID W. POND, Worcester, Mass.

M
T

TGO -

S Ty ALKINGS (g “oF

' WORKING
WooD oG oA&H'N Y
o SPEUAL TOOLS. 3

"H.B. SMITH MACHINE C°:

SMITHVILLE,BUR.CO.N.J.

MACHINERY

of every description. 121 Chambers and 103 Reade Sts.,
New York, THE GEORGE PLACE MACHINERY AGENCY.

ete. Ly supe
ency,and simplicity.

‘“ BLAKE'S CHALLENCE?"”
Patented November 18, 1879.

For Macadam Road making, Ballasting of Railreads, Crushing Ores, use of Iron Furnaces,
Rapidly superseding our older styles of Blake Crusher on account of its: waperior strength, e fici-
Adopted by important Railway and Mining Corporations, Cities, and Towns.

First Class Medals of Superiority awarded by American Institute, 1879 and 1880.

BLAKE CRUSHER CO.y Sole Makers, New Haven, Conn.

ROCK BREAKER.

CIVIL MECHANICAL, AND MINING EN-
GINEERING at the Iensselaer Polytechnic
Institute, T'roy, N. Y. The oldest engineerin
school in America. Next term begins September 15.
The Register for 1880-81 contains a list of the graduates
for the past 54 years, with their positions; also, course
of study, requiremenfs. expenses, ete, ress
DAVID M. GREENE, Director.

& 50 RELIAR) B<G)..

NO FAILURE IN SIXTEEN YEARS

HEALD &MORRIS) eV RIS ou

ALU &VILRRI S pUMPS
10070 35.600 GALLS PER MINUTE CAPACITY

HeALD&MoRrRrIsBaldwimsville NY.

NOW READY—TheNew Edition of Tranrwine’s
Civil Engineer’s Pocket Booli. 12mo. 691 pages,
illustrated with 680 engravings from original designs.
Fifteenth thousand. Revised, corrected, and enlarged.
E.CLAXTON & CO., 930 Market St., Philadelphia, Pa.

$5 10 $20

per dayTn home. Samples worth $5free.
Address STmnsoN & Co., Portland, Me.

" PAYNE’S AUTOMATIC ENGINES.

Established 1840

Reliable, durable, and economical, will furnish a
horse power with one-third less fuel and water than any other
. engine bwilt not fitted with an automatic cut-off. Send

| for Illustrated Catalogue “ A » 2, for information and
DR. PECK,
only %65, Piauos, $12 = Ilus.

| prices. . W, PAYNE & SONS
1207.
853 Broadway, New ’York,
Eab&logue FREE. Address BEATT Y,Washington,N. J.

’ Box Coriling, N. Y.
t
| D E A F RE%I'%]I:(!‘\TSEE‘LL@QSIBLE EAR DRUMS,
Also Prop. Dr. Stiuson's Catarrh & Asthma Cures.

Send for treatise.
BEATTY’S ORGANS, 18 useful stog, 5 sets reeds,
up.

For usein Grain Elevator
strong and durable. Have no

THOS. F. ROWLAN

DUC’S ELEVATOR BUCKET,

Mills of every kind. They are made of Charcoal Stam

T
il

8, Flour Miils, Sugar Refineries, and §
i)ing Iron, extra
corners to catch. 300,000 in use.

D, Sole Manufacturer, Brooklyn, N. Y.

"NEVLYORKSSTENCI, WORKS=

1A

i
S

OF RHUS
and_their Beneficent and Toxical Effects.—By Dr, T. 7,
W. Burgess. Botanical description and properties of |
the different species of a genus of plants which, whether
considered with reference to their beneficent or toxic
effects on the human race, should be known to every

hgsiemn. Rhus gotinus; Rhus coriaria; Rhus sug-
cedanea ; Rhus metopium ; Rhus Semi-alata; Rhus aro-
matica; Rhus globra; and Rhus toxicodendron. Cone
tained in SCIENTIFIC_AMERICAN SUPPLEMENT, NO.
273, Pricel0cents. To be hadat this ofice and from
all newsdealers.

The Climax Sash Cord, forsuspending
sash. &c., and The Perfect Door Spring,
for closing doors, are more simple, dur-
able and economical than any in use.

¥ Oncetried no other will be used. Agents Wanted

Latest, Best. IPatented
1881. Works two miles.
HOLCOMB & CO., Mallet Creek, O.

A WEEK. $12a dayat home easily made. Costly

qutfit free. Address TRUE & Co., Augusta, Me.

™ FOR

Heavy Punches, Shears,
BOILER SHOP ROLLS,

RADIAL DRILLS Etc.
SEND TO

HILLES & JONES,

- WILMINGTON, DEL.

HUB MACHINERY.—HUB TURNING. HUB MORTIS-

ing, and Hub Borln%Machines. Send for price list and

circulars. DAVID JENKINS, 8heboygan, Wis,

BB 1 week in your own town. Terms and $5 outfil
free. Address H. HALLETT & Co., Portland, Me,

TELEPHON

Circulars free.

$12

iz

DO YOUR OWN PRINTING

Presses and outfits from $3 to $500
Over 2,000 styles of type. Catalogue and
reduced price list free.

, H. HOOVER, Phila., Pa-
TO MACHINISTS.

Agk for the Hartford Hammer €o. Adze Eye Machina
ist's Hammer, Thebest finish and quality in the market,
For Sale by Hardware and Manuf'rers’ 8upply Houses,

|

VO All Gold, Chromo, and Lit'g Cards (No 2 alike), ;
OV Name on, 10c. Clinton Bros,, Clintonville, Conn.

.. THE MEDART PATENT WROUGHT RIM PULLEY "3

THE LIGHTEST, STRONGEST,NO SHRINKAGE STRI’\%‘S.
PERFECT BALANCE., ¢ — ___

. ; Y INTH
A THE CHEAPE sT PULL MARKE’lj"

ANY S|2E OR FACE. STRAIGHT OR CROWNED,TIG! RLOOSE. SPLIT
WHOLE, SINGLE DOUBLE 0R TRIPLE ARMS.LARGE PULLEYSA SPECIALY

THEHARTFORD ENGINEERING CO. HARTFORD CONN. Ty

«7 FORSTER'S |
® 4 e

' !

Crvgsehgl‘ggfcllt Irs’(gli)veﬁzing do the
operated with any kind of power.

Sead forcircular T.P,T.D.B, C0.328 7Ave.N.T.

© 1881 SCIENTIFI

CRUSHER AND CRUSHE

simplest machine ever devised

R_AND_PULVERIZER,

0nse.

er cent.advantage in Orushing, with one-third power, and in ¢ombined

work of stamp and Burrs at one-third first cost. Can be
Address TOTTEN & CO.,;Pittsburg, Pa.

C AMERICIAN, INC

61
Roots' NEw IRoN BLOWER.

I;OSITIVE BLAST.

IRON REVOLVERS, PERFECTLY BALANCED
IS SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.
P. H. & F. M. ROOTS, Manuf’rs,

CONNERSVILLE, IND.

{ 6 Cortlandt St.,
S. S. ToszEND, Gen. Ag‘., 2 8 Dey s"eet’

WM. COOKE, Selling Agt., 6 Cortlandt Street,
JAS. BEGGS & CO,, Selling Agts., 8 Dey Street,

NEW
YORK.

L@~ SEND FOR PRICED CATALOGUE.

o o ~

Blind Stile Mortising and Boring Machines will mor-
tise two_Blind Stiles at once for Fixed Slats, in all kinds
of wood, regardless of knots, makin]g 50 per minute,
leaving them clear of chips, and will bore for rolling
slats, 150 per minute. M. BUCK, Lebanon, N. H.

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

XX COT (not painted, White Duck) $2.

5 £
A g MO
mv:c\: Dy ﬁsf‘_g
Lt > < 2T
e X CANVAS . COT -SSR Eo5.
& et el © o
'§§§. 37 IN WIDE e a"’g;ﬁ
Egg WEIGHT 12 LBs. g EES
ae = MEAS \2 CUB.FT. o

Makes a perfect bed. No mattress or gi]lows required.
Better than a hammock, as itfitsthe body as pleasantly,
and lies straight. Folded or opened instantly. self-fast-
ening. It is just the thing for hotels, offices, cottages,
camp-meetings, sportsmen, etc. Good for the lawn,
piazza, or *‘ coolest place in the house.”” Splendid for in-
valids or children. Sent on receipt_of price, or C. O. D.
For 50 cts. extra. with order, I will prepay expressage
to any railroad station east of Mississippi River, and
north of Mason and Dixon’s line. For 7. cents, in
Minnesota, Missouri, and Iowa. Send for circulars.

H. W. LADD, 108 Fulton St., Boston ; 207 Canal St., N.Y.;

927 Arch St., Phila.; and 94 Market St., Chicago.

WILLIAMSPORT
Pony or Panel Plan-

er. For general use
in Door Shops, Box
and Furniture Man-
ufactories. Forplan-
ing Door Panels
Cigar Box Stuff, and
Furniture work, it
no equal.

We use the Ellis
:fatent three part

ournal Box and a

olid forged steel

head. Two pressure

: . _Has strong

feed. Will plane from

1-16 to 6 inch’ thick.

Weight,1,4001b. The

;0 lowest priced first

" class planer in the

market. Send for illustrated catalogue and price list to
ROWLEY & HERMANCE, Williamsport, Pa.

KEUFFEL & ESSER'S, NEW YORK,

Hard Rubber Triangles, Irregular, Railroad and Ship
Curves, Scales, Protractors, etc. Warranted to be cor-
rect. Send for Catalogues.

= =AY i )
ELEVATORS
HAND POWER AND HYDRAULIC
“~ FREIGHT & PASSENGER v~
! SHAFTING PULLEYS & HANGERS
LS. GRAVES GBS ON ROCHESTER MY

\W/00D-WORKING [VJACHINERY.

B~ Universal Wood Workers, Planing, Matching,
Moulding, Band and Scroll Sawing Machines,
Carriage, Wagon and Wheel Machinery, etc.

BENTEL, MARGCEDANT & CO.,

HAMILTON, OHIO, U. 8. A.

Celebrated Original
RE

To warm upper and lower rooms,
i The handsomest, most economical
Coal Stoves in the world.

B. C. BIBB & SON
Founary Oftice and Salesrooms,
39 and 41 Light Street,
Baltimore, Md,
MARBLEIZED SLATE MANTELS,

Q7 Send for Oirculay.

YOUNG MEN

READ THIS

We will send ON TRIAX, (before purchasing)

Dr. Joy’s Celebrated Electric Devices,

Invented by Prof, Douglas A. Joy, of the Uni.
versity of Michigan, especially for the cure of
all Nervous Diseases, General Debility, Lost
Vlﬁor and Manhood, the results of abuses and
other causes. Also for " Iiver and Kidney
Diseases. Rheumatism, Neuralgia, Paralvsis, Fee
'varllge’l;'r?“b'es @nl(\il nlf;'ln.v other diseases,
jerful cures quickly effected. Illustrate
sent free. Address the manufacturers, ated book

WAGNER & CQ., Chicago, JIL

THE STRONG-
est, most com-
plete,and reliable

of En ines and
Boilers. Special
sizes, 4to 40 H. P.
% Others on appli-

fcation. Also
ointless steam
ettles and ma-

&¥ chinery general-
G %.%V. Tifft

ly.

Sons & Co.,Buffas
1o, N.Y.
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THE

New York Ice Machine Company,

115 Broadway, New York, Room 78.

LOW PRESSURE -BINARY ABSORPTION SYSTEM.

Machines Making

ICE AND COLD AIR.

Low Pressure when running. No pressure at rest. Ma-
chines guaranteed by C. H. Delamater & Co.

BOILER COVERINGS,

‘qé%ﬁv

Toope’s
Patent

ASBEST0S-LINED, REMOVABLE.
THE PATENT AIR SPACE COVERINGS.
E CHALMERS-SPENCE CO., Sole Pro; rietors,

TH
10 Cortlanad St. Foot of East 9th St., ew York.

JW.JOHNS'

ASBESTOS

LIQUID PAINTS,

ROOX¥X'ING,

Steam Pipe and Boiler Coverings,
LINING FELT,
STEAM PACKING,
WICK PACKING,
FLAT PACKING,

PURE ASBESTOS MILL BOARD,
GASKETS,
Asbestos Sheathings, Coatings,
Cements, &c.

Descriptive pricelists and samples sent free.

H. W. JOHNS M’F’C CO.,

87 Maiden Lane, New York.
, 40, 009 H

ws
luusmAr:oSAWYERS
N OANY PAR)oF THE Vt/Fg\EEL D-
K20, EMERSON., SMITH & €O,
%ss BEAVER FALLS,PA

DOUBLE PITMAN PRESSES
STILES & PARKER PRESS CO., Middlefown, Ct.

NEW YORK BELTING AND PACKING @

«| CAR & WAGON SPRINGS

Made by our processes are thoroughly efficient
& yand practically mdestructlgble.

37 & 38 PARK ROW, NEW YORK.
inker $4]. Press

3 P r e S Sfor circulars, ete.,

$8. 12other sizes. Do yourown print-
ing. Pleasure or money making; old
r young. Everything easy; printed
nstructions. Catalogue of Presses,
Cards, etc., for two stamps.

essA anufacturers, Kelsey & Lo., Meriden, Conn,

'ROOFINC.

For steep or flat roofs. Applied by ordinary workmen
at one-third the cost of tin. Circulars and samples free.
Agents Wanted. NEW, 82 John Street, New York.

ICE AT g1. 00 PER 'TON.
PICTET AR'I‘IFI(}IAL ICE CO., Llimited,
x 3083. 142 Greenwich St,, New York.
Guaranteedtobethe most efficient and economical of all
existing Ice and Cold Air Machines.
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Printsenvelopes,
cards. ete. [Self-

RAIL ROAD DEPOTS IRON BUILDINGS WHARF SHEDS

SUGAR HOUSES ,“SELFFITTING” | Ci

PUBLIC MARKETS (CATALOGUES GRATIS) RE TORT HOUSES

WALTER C.BERGIUS &C0-GLASGOW-SCOTLAND,
C J. GODFREY & SON,
0 CITY, CONN.,

Ma.nufactux‘ersof Metallic bhells Ferrules Cups, Blanks,
and any and all kinds of small pressand stampedwork in
Copper, Brass, Zinc. Iron, or Tin. Drawn Brass and
Steel Ferrules for File. Chisel, and oth er Tool Handles,
also Pocket Match Safes of variousstyles, are specialties.
All kinds of notions. small wares, or novelties in the
above hne made to order. Work finished plain or

nickel plated as desired. Correspondence solicited and
estimates furnished.

PATENT QUICK

Adjustable Stroke

SHAPERS

Can be Changed while in Motion,
E.GOULD & EBERHARDT,

NEWARK, N. J.
b() BEAUTIFUL ferny, Dragon . Robin Red-
breast, Pinks, Pansies, Violets, and Moss Rosebud
Chromo Cards, name ou, 100. Card Mills, Northford Ct.
MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new illustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACTURING CO,,
New Haven, Conn.

Address JOHN A. ROEBLING’'S SONS, Ma.nufa.ctur-
ork

ers, Trenton, N. J ., or 117 Liberty Street, New Y
Wheels and Rope for conveying power long dlstances
Send for circular.

The Mackinnon

A lwnys with

stea
CcO,, 192 B

Mﬂ.cKlNN()N

W

HOLDS INK FOR A WEEK’S USE. ANY GOOD INK MAY BE USED.
IRIDIUM
POINTED

THE ONLY RESERVOIR PEN IN THE WORI(J‘D WITH A CIRCLE OF IRIDIUM AROUND THE POINT.

annot
DWAY,
General Supply Depots in all principal cities in America and Europe.

Pen or Fluid Pencil.

t Blot. Cannot be worn out in a lifetime,

CORNER JOHN STREET, NEW YORK.

ERICSSON'S
New Galoric Pumping. Enging

FOR
DWELLINGS AND COUNTRY SEATS.

Simplest cheapest, and most economical pumping engine
for domestic urposes Any servant girl can operate.
Absolutely Send for circulars and price lists.

DELAMATER IRON WORKS

C. H. DELAMATER & CO., Proprietors,
No. 10 Cortlandt Street, New York, N. Y

BARREL, KEG,
HOGSHEAD,

¥ STAVE MACHINERY.

Chamfering and
pomliog. Over 50_varietics
/7 manufactured by ¢

E. & B. HOLMES,
Buffalo, N. Y.

¥
Fan_and Stave
Jointer.

ounding.

Heud

Trusa'Hoing.

THE J.'L MOTT IRON WORKS,

88 and 90 Beekman St., New York.

Demarest’s Patent Water* Closets used almost
exclusively in all fine work emarest’s Water
Closets, Latrine’s and IHopper’s for public bmlclm s and
factories. Mott’s Celebrated Porcelain Lined
Baths unequaled for beauty and cleanliness. Nani=
tary Goods of all kinds.

Jenkins’ Patent Packing and Valves.
“THE STANDARD.”

Jenkins’ Packing has never failed to make a perfect
joint where directions were followed. Jenkins’ Valves
are warranted steam tight and are made of the best
steam metal. JENKINS BROS,, 71 John St., New York.

An engine that works without

Boiler. Alwaysready to be started

and to ive at once full power.
'l‘Y. EC()I}/(]);'V Y,

Burns common Gas and Air. No
steam, no coal, no ashes, no fires,
no danger, no extra insurance.
~ Almost no atte ndance.

THE NFW O'I‘TO SILENT GAS ENGINE.
Dseful for all work of smal] qtatlonary steam engine
Built in gizes 02, 4, and 7 H. P. by SCHLEICHER,

SCHUMM & €O., 3045 Chestnut Street, Phila., Pa.
A. C. \[.umm;r, 38 Dey St., New York Agent.

STU T'I‘EILI\ G cured by Bate’s ap
description to SIMPSON & CO., Box

gzliances Send for
36, New York,

At Low Pr
A. & F. BROWN, 07-()1 LersSt., New York.

rge Assorted Stock.

BOYLE ICE MACHINE CO.,
Ice Machines
Refrigerating Apparatus.

No. 10 N. Jefferson Stregt, Chicago, 11l

Estimates and Circulars upon Application.

COLUWMBIA BICYCLE.

The Bicycle has proved itself to be .a
germauent‘ practical road vehicle, and ,

he number in daily useis rapidly in- :
creasing. Professional and business |
men, seekers after health or pleasure,
all join in bearing witness to its merits. !
Send 8 cent stamp for catalogue with
(] price list and full informatio

THE POPE WF’'G L().

597 Washington Street, Boston, Mass.

*//ﬁ\\\\

PROV[DENCE, R. L (PARK bTREET),
Slx mmutes walk West from stan‘ou
der_o

HARRIN-CORLISS ENGINE

With Hnrus’ Patented Improvements,
from 10 to 1,000 H

Mill Stones and Corn Mills.

We make Burr Millstones. Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels, Pulleys, and
Gearing specially adapted to Flour Milis. Send for

J. T. NOYE & SONS, Buffalo, N. Y.

~ TO INVENTORS

catalogue.

AND MANUFACTURERS

. . L LN PN
The Semi-Centennial Exhibition
Of the American Institute of the City of New York will
open September 14, 1881, Heav machinery will be re-
ceived us early as August ?2; other goods, September 5.
Intending exhibitors must’ make early application to
secure proper space and classification. For blanks
and information address General Superintendent

American Institute, New York City.

|

standard BE ’l‘Il\(x, PACKING,

Emery‘Wheel

JAHN H. CHEEVER, Treas.

NEW YORK BELTING AND PACKINC COMP’Y.

The Oldest and Largest Manufacturers of the Original

SOLID VULCANITE

EMERY WHEELS.,

All otlle kinds Imitations and Iﬁfe"]';w'

Address NEW YORK BELTING AND PACKING CO..

i Our name is stamped in full upon all our
an

NEW YORK.

FRIEDMANN’S PATENT INJECTOR,
THE BEST

Boiler Feeder

IN THE WORLD.
Simple, Reliable, and Effective.

40,000 IN ACTUAL USE.

NATHAN & DREYFUS,
Sole Manu facturers, NEW YORK.

Send for Descriptive Catalogue

Jarvis Furnace Co.

Patent Setting for Steam- Boilers, Burns’ Screenings
and Slack Coal without Blast. No.7 Oliver St., Boston;
No. 422 East_23d St., New York: No. 709 Market St., St.
Loms No 1 Second St., Baltlmore.

A S B E S T O S Cortland Street, New York.

Steam Pipe and Boiler Covering, Fireproof Hair Felt,
Roofing, Roofilng Materials, Buiu lng Paper and Paints!

BOOKWALTER ENGINE.
Compact, Substantial. Econom-
ical, and easily managed; guar-
antéed to work well and give
full power claimed. Engine and
Boiler complete, including Gov-
ernor, Pump, etc., at the low
price of
HORSE POWER. .$240 00

- . . 280 00

355 00

440 00

W" Put on cars at %prmgﬂeld, 0.
JAMES LEFFEL & C

ringfield. Oth
or 110 Liberty SE ’

Geo. W. Read &Gu

Manufacturers of and Dealers in

MAHOGANY,

And all Foreign and Domestic
Cabinet Woods.

SOLE MANUFACTURERS

CUT AND PRESS DRIED

THIN LUMBER,
CIGAR BOXES,

Panel Stoclk, Etc,., Etc.

FELTIN G W()RK S, 80

Mills and Warerooms:

186 to 200 Lewis St., New York.

WESTON DYNAMO-ELECTRIC MACHINE

Machines for Electro-plating, hlecm)typlmf_j Klectric

Light, ete. In additionto testimonialsin our Catalogue
of Jan. 1, we beg to refer Lo the following houses:
MERIDEN BRITANNIA CO.; RUSSELL &ER\VIN ¥ GCo.

REED & BARTON; HALL E
Boy~NTON & CO.; 1. JACKSON & CO.; STANLEY
WORKS; ROGERS LUrLERY Co.; CHAS. ROGERS BROS
DWARD MILLER CO.; MITC mLL VANCE & CO.; NOR-
WALK LOCK CO.; HAYDE\ GERE & CO.; .; . DOMESTIC
SKWING MACHINE CO ; EBERHARD FABER; J08, DIXON
CRUCIBLE C0.; MUMFORD & HIANSON; FAGAN & SON,
and over 1.000 others. Outfits for NICKEL, SILVER,
BRONZE, Plating. etc. The two highest CENTENNIAL
AWARDS, and the CEN'T'"ENNTAL GOLD MEDAL of Ameri-
can Institute, and Paris, 1878. Prices, $150 to $500.

HANSON & VAN WINKLE
SOLE AGENTS NEWARI, N.J.

New York Oflice, 2 and 94 Liberty St.
English Agency, 18 Cazoline St., Birmingham, England.

KORTING

I VEHSAL'mJEGTUK

H BDILER FEEDING

mem:s BY ONE gy

I} o
e“ «‘/‘- PHILADA |z"-aa'nnmpso~ sts.
RK |°9 LIBERTY

(¢}

HARTFORD -
STEAM BOILER

[nspection & Insurance

COMPANY.

V. B.FRANKLIN.V. Pres't. J. M. ALLEN, Pres't.
J. B. PIERCE. Sec'y.

THE WALLACE D'AMOND CARBONS,

Telegraph, Telephone, and Electric Light Supplies.

THE ELECTRICAL SUPPLY CO.,
109 Liber ty St., New York.

THE SCOVILL
“Pop” Safety Valve,

SIMPLE, RELIABLE, DURABLE,

For Locomotive, Statlé)niary. Marine, and Portable

1
Send for descriptive circulars and price lists to

THE HANCOCK INSPIRATOR CO,,

BOSTON, MASS,

© 1881 SCIENTIFIC AMERICIAN, INC

FOR BEST

g,—— GOLD PENS.
Send for Price List to
JOHN HOLLAND Mfr., 19 West 4th St., Cincinnati.

il EAGLE ANVILS. 184,

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

Douhle Screw, Parallel, teg Vises.

Mu.dwe and WARRAN TED stronger thnn any other Vise
by FISHER & NORRIS o"? Trenton, N.J.

“1880”

Lace Cutter. By mail, 50c. Discount tothetrade.
Sterling Elliott, 262 Dover St., Boston, Mass.

==T0 INVENTORS

Howard Manufactiring Co.

(INCORPORATED,)

364 & 366 Broadway, New York.

Organized for the manufacture and intro-
duction of

PATENTED NOVELTIES
YANKEE NOTIONS,

OF EVERY DESCRIPTION.
AMPLE CAPITAL.
Latest Improved Machinery.

CONNECTIONS WITH ALL WHOLESALE MERCHANTS
IN THE UNITED STATES AND CANADA.

Agents in Foreign Countries.

Correspondence without charge, with all who
desire theirinventions in our line developed.

OF THE

Scientific  American

FOR 18S81.
The Most Popnlar Scieutific Paper in the World.

VOLUME XLV.

NEW SERIES.
COMMENCES JULY 1.

Only $3.20 a Year, including postage. Weekly.
32 Numbers a Year.

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

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

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

Clubs.—One extra copy of THE SCIENTIFIC AMERI-
CAN will be supplied gratis foreveryclub of five subscribers
at $3.20 each; additional copies at same proportionate
rate.

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

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

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

To Foreign Subscribers.—Under the facilities of
the Postal Union,the SCIENTIFIC AMERICAN is now sent
by post direct from NewYork,with regularity,to subscrib-
ere in Great Britain, India, Australia, and all other
British colonies; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Brazil,
Mexico, and all States of Central and South America.
Terms, when sent toforeign countries, Canada excepted,
$4, gold, fer SCIENTIFIC AMERICAN, 1 year; $9, gold, for
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1
year. Thisincludes postage, which we pay. Remit by
postal order or draft to- order of Munn & Co.,37 Park
Row, New York.

PRINTING INKS.

HE ‘Scientific American® is printed with CHAS,
- ENEUJOHNSON & CO.’S INK. Tenth and Lom-
bard Sts. Philadelphia, and 50 Gold 8t., New York.






