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UNION ARCH, WASHINGTON AQUEDUCT. work, where one would expect to find the fullest description ' the Seine, at Neullly, France, with five spaps each of 128

In its latest edition the American Cyclopredin states, under | of i1, The splendid musonry wreh shown in the secompanying | feet; the nine sp s of Waterloo Bridge, London, ench 120
the hend of masonry bridges, that there are comparntively | engraving carries the nqueduct over the Cabin John Creek, | feet; and the celebrated marble Rialto bridge o Veoles,
fow of any groat size fn the United States, snd instances as | with a span of 220 feet.  The height of the arch is 101 feet, [ with n span of 981 feet.
perhaps the fiuest example the High Bridge of the Croton | and the width of the structure 20 feot.  The arch forms an Washington .\qn‘uhu'l was begun in 1858, and fnished lo
Aqueduet, ovor the Harlem River, with its eight arohes of [ wre of o circle, having o radins of 134 2852 feot, When Ilw; 1868. 'The englneor in charge of the work was Gen, Mont-
80 feet span, and five others of 50 foot spun.  Probably the | center senfTolding was remaved, the arch (unlike all other | gomery O, Meigs
mujority of well informed Americans wounld accept the state | works of the kind) did not settle, the keystone having been —— . —
ment as correct, and few, even among engineers, would hear | sot in winter, and the center struck in summer The Japancse Fan as an Audiphone,
without some surprise, that by far the largest masonry arch Two other remarkable structures are included in or form | At a late meeting of the New York County Medical Soci-
in the world is in this country, and that it forms a part of | a part of the Washington Aqueduct,  From the distributing | ety, Dr. Samuel Sexton read o paper on the use of the
reservolr the water is conveyed In two thirty-inch pipes. | lscquered Japanese fan as an ald to hearing. The fan is

one of the most fmportant engineering achievements that {
constructed on the same principle as the andipbone, being

bave becn accomplished during recent yenrs—uamely, the | There were two streams to be crossed, College Branch and

"l““’“‘" by which the City of Washington is supplied with | Rock Cree k. Instead of building bridges and laying the
4 pipes on them, the pipes themselves were i each instance | ation that may be desired, Tts cost is from 25 ceots to §1,

w‘é:r'."rmn‘lrl" for its own fame, this work was completed | cast in .llw form of an arch and constitute lhl_' bridge. The ‘ wbrrv'xl"- when first ;.m'wulwl. to the pu'_-lu. ll)l: :ul«“l'h-v-nl‘
g the most exciting period of the civil war. when the | Rock Creek bridge has a span of 200 feet, with two forty- | was a high-priced article, mnging flv'-m £5 10§25, By using
Rty - tal against the assanlts of the | eight-inch pipes; the College Branch bridge has a span of | the model of the human skull Dr. Sexton showed how the
- e r‘l.l'.‘ (L finitely ".nql--r popular | 120 feot, with two thirty-inch pipes. The arch over Rock | sounds of the human voice were trunsmitted to the suditory
i i g o § wat : sunply. Pos | Creck is so strong that it is used for a roadway. continning | nerve, and illustrated how the instrument assisted the defec
s Spendiyed BhgroveEne “(.‘h g ¥ ‘ = f the i tive sense of hearing. He had brought a couple of deaf-mute
sibly, too, the inadvisability of calling the attention .\l -
ene;nv to a work of ) : ln'lmv.'\:cr.u 1.1(;}
may l.lnn‘- had something to do with the slllﬂ\llnr.u yae x::-vn :
lnf;lrlllullou with regard to it in the popular p“f‘lll]\)(\“ '..‘
time and in later puhli('ulinlh At any rate one will have 1

search n long time to find more

composed of lacquered material that receives any ornament-

Pennsylvania avenue to Georgetown,
The other notable masonry arches of the world are the | subjects, by means of whom he gave some illustrations of
(Ohester arch across the river Dee, at Chester, England, with | the advantage of the instrument, which proved very satis
a span of 200 feet; the famous center arch of the new Lon- | factory to the nudience. The best distance for conversation
When the distance was less the volee

such importance to the

don Bridge over the Thames, with a span of 152 feet; Pont- | was about three feet
v-Prydd, over the Taff, in Wales, 140 feet; the bridge across | was 100 loud, and when greater it was indistinetly heard.

than a casual mention of the
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] happen again.

15 act of division,

ww and covered with o layer of charconl.

Sreientific Awerican,

mnormoonr

EP)

bn!m Stone und Wilson of the Cincinnati Obser-
: vpﬁy were watohing the comet, on the night of July 6, it

Wil soen to soparate foto two parts,  The report of the ob.

[ servation says that a fet was seen Lo proceed from the nucleus

in the direction of the tail, and gradually form a separate
nucleus, the division being sharply defined.

This ix not the first known splitting of o comet, Biela's
comet having divided, probubly in o slmilar manner, some
time between 1845 and 1846; but thisis the first time that the
actunl sepuration: has been observed,

comets,

Lewis Boss, of Dudley Observatory, Albany, N. Y.,
comet's orbit to the corresponding clements of the orbit of
the comot of 1807,

turn of the comet of 1807—he is quite sure; but, he asks,

body?

comgl was found to revolve around the sun in the compara-
tively short period of seven years. It was not seen again,
however, until 1845, when it presented its usual appearance.

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

& Pogson, in Madras, is beld to be authentic as a view of this
3 comet of Bicla—a matter about which opinions are divided.

Professor Boss continues: ** What has happened once may
It is known that great forces of mutual re-
pulsion cxist in the particles which constitute a comet. It

-’ﬁ -
25 | is to this that we probably owe the varied appearances in the
5 | head of a comet as it approaches to or recedes from the sun.

By able astronomers this force of repulsion is held to explain

48
the existence of the gigantic tails which are seen projected

from theheads of comets on the side oppuosite the sun.

It would seem possible that the two comets of 1807 und
1881 may have formed a single body in distant wons of time,
and that at a certain period the original body separated into
two, diverging more and more widely, until now we have

: 5 | them, the one following nearly but not quite in the wake of
a2 | the other at an interval of about seventy-four years. Itisa

question well worth the close examination of astronomers,
If the present comet should prove to bave a period of from
1,100 to 2,200 years, the reasonableness of the above conjec

“| ture will be almost demonstrated.”

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

PP N -
—t -

FULMINATING COMPOUNDS,
In answer to n pumber of correspondents respecting ful.
minating compounds and mixtures, we give the following:
A fulminating composition is one that detonates by per-
cussion or friction, There are a large number of substauces,
| chemical compounds and mixtures, that come within the
scope of this definition, but for various reasons only o few
of these have found any practical application as primers,
Nitro-glycerine, nitro-cellulose (gun cotton), and the chloride
and fodide of nitrogen are fulminating compounds, though
not usually classed with percussion mixtures; but their deto-
nation takes place with extreme violence, and o quickly
'nmt in many cases they do not ignite guupowder when
£ | detonated in contact with it, Chloride of nitrogen i ko ex-
ceedingly sensitive 1o friction or percussion, that its prepa-
ration is rarcly attempted. It can only be prepared and
used safely in minute quantities, The following are some
L of the metallie fulminating compositions:
| Fulminating Antimony: Tartar emetic (tartrate of anti-
'mony and potassium), 100 parts; charcoul, finely powdered,
231 8 parts.
' 'l;‘lu mixture Is well triturnted together and put into a cru.
!xlblv capable of holding onefonrth more than the charge,
The cover is then
luted on and the crucible exposed 1o a hright red heat for
three hours, then fovered with elay and allowed to stand for
seven bours, after which the contents bs enrefully transferred
1o n wide-mouthed, glass stoppered hottle, where, after a fow
hours, it crumbles into & powder. This powder containg
much metallic potussium as well as floely divided antimony,

This spontancous division of the comet into two comets |

gives peculinr interest to certain speculations as to the | | gold in a slight excess of aqua ammonia.
identity of the present comot und the possible fate of all | yellow powder, and can be safely made only in very small

body—that is, that the comet of 1851 is not a premature re- |

[JuLy 23, 1881

and fulminates violently when brought into contact wity
waler, or when moistened with a drop of that liquid.

Fulminating bismuthis preparedin a similar manner from
bismuth, 120 parts; cream of tartar, 60 paris; niter, 1 pap,

The tartar is heated until it beging to blacken before miy.
ing. This compound is rich in potassium and fulminates
violently.

Fulminating copper is prepared by digesting precipitated
copper with fulminate of silver and a little water, Iy
explodes by percussion witha great flame. Fulminating
zine is prepared from zine filings in a similar mavner,

Gold fulminate is formed by digesting the terchloride of
It is a brownish.

| quantities at a time, as it explodes with grest violence on

In a communication to the Herald, dated July 1, Prof. llu slightest friction or sudden increase of heat.

Platinum fulminate is similar 1o the gold salt—it may be

disoussos the striking similarity of certain elements of llm | prepared by digesting platinum sulphbate with ammonia.

There are several methods by which fulminating silver

That the two comels are not the same | may be prepared. The following is one of the best:

| Dissolve 1 part of silver in 10 parts of hot nitric acid

} (sp. gr. 187), and add the solution to 20 parts of alcohol of

could these bodies have originally formed a part of the same |85°. Gradually hest the mixed liquid to the boiling point,

| then set it aside to cool. Tbe fulminate of silver deposits in

For illustration he refers to the comet discovered by Biela | | lustrous white crystals. They are washed with a little cold
in 1826, whose splitting bas already been mentioned. This |

distilled water and distributed upon separate pieces of filter-
ing paper in portions not exceeding 2 graivs, and left to dry
in the uir. This fulminate dissolves in 36 parts of boiling
waler, but the solution deposits the greater portion of it on
cooling. It is exploded when dry with great violence by
slight percussion or friction, or by contact with a drop of
sulphuric acid. When wet it is not quite so explosive, but
under any circumstances it can hardly be bandled or kept
with safety.

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

Dissolve by aid of gentle heat 1 part of mercury in 10
parts of nitric acid (sp. gr. 1°40), and pour the solution at a
| temperature of about 131° F. into 8} parts of alechul
(density 0°83), contained in a capacious glass flask—at least
six times Jarger than js necessary to contain the volume of
liquid. A few wminutes after there begins at the bottom of
the flask a light disengagement of gas, the quantity increas-
ing until a quick ebullition is produced. The inflammable
white vapors given off are very poisonous, hence the opera-
tions are performed with the vessels in the draught of a chim-
ney or out of doors. When the ebullition and disengage-
ment of vapors have stopped, the contents of the flask ure
turned out upon a filter, and the precipitate is washed with
pure cold water until the washings have po action upon lit-
mus paper, The filter paper conlaining the washed fulmi-
nate is then spread out on a copper plate, and heated by hot
water or steam to sahont 200° F. The dry fulmivate is
separated into portions of about 11 drachms, wrapped up in
soft paper, and kept in large sloppered bottles. The powder,
when properly prepared, is composed of small brownish-gray
crystals,

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

—_ -

POISONOUS REFRESHMENTS,

The need of especial care in the preparation of refresh-
ments for picnic parties and the like has been shown with
painful emphasis in several instances recently.

At Decatur, Georgia, thirty-five persons are reported to
bave been seriously poisoned, June 21, by a salad prepared
in a brass kettle. All suffered seriously; but, thanks to
prompt medical service, no lives were lost.

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

Ice cream made in a copper-bottomed boiler is ﬁmllnb'
charged with poisoning painfully two hundred persons, near
Keota, 111, on the 4th,  Possibly indiscrction on the part
of the cmm caters may have oceasloned serious gastrie
trouble without any mischievous agency on the part of the
alleged copper-bottomed boller; and similar mdxaenuon
may have occasioned the illuess M o poﬂoned
in Georgia, wnmummmmw
prepared refreshments are a too frequent attendant of
popular merry-makings, and people cannot be too careful
wuhuupauu:unkcnhunnddﬂwhngouuuhoundmn.

—— . —
THE MANUFACTURE OF CELLULOID.*

Cellulold, n complex combinatfon formed by mlx!nm
cotton and camphor, is to.day well known, us
trinl product. 1t is being munufuctured
near Parls, whence it bmﬂont ~
woold, lIvory, or tortol It e

bythohmhmnym.u :
Much care is necessary in pnpuh‘ h. Anunlrm-




QIMMplpcr of very ‘
18 inches in width and

cted by the use of a solu-

anganese, and the of

and is found to be in a state fit for the prepuration
loid.

first alone, and afterwards mixed with the proper quantity
of camphor (which bas been first rolled), and with coloring
matters if it be proposed to muke opaque celluloid, After a
dozen successive grindings, the mixture is moulded in
metal frame, by bydraulic pressure, g0 us to give slabs that
- arearmanged and pressed between 10 to 12 sheets of thick

. bibulous paper. The water in the mixture is then gradually
absorbed by the paper, the latter being renewed 12 to 15

times, The slubs thus dried and reduced to a thickness of |

about one-tenth of an inch are broken up between bronze

cylinders armed with teeth. The pieces are allowed 1o

macerate for about twelve hours with 25 to 85 per cent, of

aleohol of 96°, and then the coloring matters soluble in alco- |

I hol are added if it be proposed to have transparent, colored |

‘ celluloid, The mixture is then passed through the rolling
(R mill, the exlinders of which are heated to about 50°. I
- The operations are performed upon from 20 to28 1b. at |
y once. The rolling takes from 23510 35 minutes and terminates
when the material has become homogeneous. Thereis then |
obtained a sheet of about half an inch in thickness, which is cut

% into pieces of 231¢ by 3114 inches. The latter are superposed
.. on the table of an hydraulic press in a metallic box having
double sides and being tightly closed, and allowing the heat-
ing to be done by a circulation of hot water. The box is
heated to 60° during the whole daration of compression,
which lasts about four hours. At the end of the operation |
a current of cold water is passed into the box, the pressure
is removed, and there is then obtained a very homogeneous
block of celluloid about five inches thick. The blocks are then
taken to the planing machine and shaved into sheets varying
from 0-008 to 0°12 of an inch in thickness, sccording to the
purpose for which the product is designed. These sheets
are next placed in a ventilated stove, heated to 55°, where
they remain for from eight days to three months, according
to their nature and thickness.

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

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

Iu passing from dryness to extreme humidity, celluloid
elongutes very little, and much less thun the thin born which
is used in making the protractors that are occasionally em
ploved in topography. There is every inducement, then, 1o
make these instruments of celluloid, since they will prove
less fragile thun those made of horn, and more confidence

can bo placed in the s ales and the augular divisions
— . —

STEAM BOILER NOIES,
The dilemma with which the Philadelphin steam user is

pow struggling is becoming serious, while the situstion occu
pied by the boiler inspectors Is scarcely le

The scare begun  with the Gaffney & Co

5 grave and per
explo
1881, and
which was fully illustrated and explained in No, 2 of vol
xly., of the BOIENTIFIO AMERICAN
suddenly, when this event took place, that cast iron was o

plexing
sion, which occurred oo the first day of June,

It was discovered very

dangerously treacherous material for boller construction
This fact should have been in the |,4.-~4‘-~i4,“ of 'hl'dl‘-lg’lli‘l',
the maker, and the engineer, and more empbatically and

above all others, the city and insursnce inspectors, whoss

(hickness are in the habit of blowing out at the pressure

decline Lo pass all cast iron boiler heads at o degivable press-
ure (hey seem to stultify themselves. 1f they refer uw}
matter to the city attorney, asisreported they have done, or '
10 any otherlay authority, their dilemma is complete, as they | :
thereby acknowledge their ignorance of the whole subject, designsand on our wonuments the symmetrical ornaments
lnu;‘g.mg.m time the owners of similar boilers are in a state are, starting from the median line, centrifugal. To con-
of mind not to be envied. If they decline to insure their | sider other motions: we turn a door knob, door key, screw,
boilers they take a risk that they now know less about than | stopeock, corkserew, as well as tools for drilling, cranks of
evor before. If they insure at the present prescure they  mills, wheels, etc., from left to right. In all trades and pro-
seem to have little of the protection to their lives that is
promised by insurance certificates, and they are, moreover,
liable to suits atlaw if it can be shown that they bave broken
the contract. 1f they reduce their working pressure for
the sake of insurance and safety, they will at once require
additionsl boiler ecapacity, and not only that, but loss in
working low steam in the engine will also follow.

When contact with this  in the broken head after rupture, when it should, if it existed,

; prolonged, the excess of por- | haye been S0 plain that a runner could read it.
5 climinated by washing. Then the mass is | about for o plausible argument they cbarged the fireman
~solution of sulphurous acid in order to dis | with wetting the head with cold water from his quenching
of 1 seration is finished | hose. They treated the gaping crowd at the wreck with
ngs in water. The whitened pyroxyline | stories of anomalous and exceptional cases of fractures that
Jdined with ftering cloths and then sub- | had been seen or heard of in their experience, all of which
cal drying. On being taken from the , does not reassure either the owner or the workmen whose
ro-extractor the materinl still retains about 40 per cent lives are daily exposed to such accidents.

) neer to inguire what has so suddenly brought about this state
hen passed through a mill having metallic runners, | of things in a city justly noted for the number of its cele-

‘business and duty it is to know, should have known
or not this particular boiler was up to their stundard
th, namely, four or five times the stipulated lond,
hey not only should, but they do know, or have it on
er cast iron boiler heads of this dinmeter and

tipulated in their certificates, If these inspectors now

The inspectors and the jury searched in vain for a defect

In casting

Now it natarally occurs to the thoughtful practical engi-

brated engineers and manufacturers. He remembers to
have seen hundreds of such boilers, and he cannot believe
that he hus all the time been 8o near destruction as would
now seem when in their vicinity. For forty years past
cast iron, when not exposed to the direet action of fire or
to a similar violence, has shown itself as reliable a structural
material for boilers as for any other engineering device, and
for that length of tinie 60 to 65 pounds of steam per square
inch bave been a common load for land boilers of this size.
The common sense conclugion therefore is that more than
the supposed load existed upon the Gaffney boiler head, or
that the inspectors and experts are all deceived as to its
soundness and dimensions,

The boiler in J. H. Richardson’s mill, near Terrell,
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are in great part teansformed Eoglish, and who without
doubt are more advanced inevolution thin those of Europe,
use watches only which are wound from left to right, wnd
repudiate the old system still in use in England,  Writing
wos centripetnl nmong the ancient inferior races and is
still 5o nmong those of modern times: Semitic, Phenician,
Hebrew, Assyrian, Arabic, Chinese, Japanese, Negro, ote,
Among the superior races not only is writing executed from
left to right, but plans, sketches, shadlng, ete., aré begun in
the same manner, A cirele is always drown centrifugally,
that is, in the direction of the hands of a watch. In our

fessions work is performed in a certain direction, which is
generally centrifugnl. To sum up, centrifugal motions,
characterizing the superior races, are a sign of superiority
marking the last term of evolution. As for sex, centripetal
motions churacterize woman, while centrifugal motions are
characteristic of man. A woman, for example, sirikes with
her palm, while a man gives a blow with the back of the
hand. Every article of woman’s clothing, from the chemise
to the cloak, buttons from right to left, while man’s gar-
ment’s button from left to right. When & woman puts on
4 man's coat she buttons it with the left hand, centripetally,
doubtless being unable to button with her right centrifu-
gally.

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

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

Finally, the physiological evolution of motions, which is
a consequence of the anatomical evolution of the limbs,
proceeds from the centripetal to the centrifogal.  Compara-

| tive anatomy and physiology, then, explain why not only

writing, but also other motious, are at first centripetal dur-

Texas, exploded June 20, Killing two men outright and | ing the first phases of organic development, while the addue-

crippling four others,
An elevator boiler at Arkavsas City, Ark., exploded June

, 8, killing John McCullough, the engineer, and seriously

woundisg Pat Boland, the fireman, and Amos Ramsey and
Jacob Wallace, carpenters,

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

these precautions are imperative,
— > r-—

CENTRIPETAL AND CENTRIFUGAL MOTIONS IN
ANIMALS,

In a memoir published in the Roeue Seientifigue, last June,
on ““ Writing Regarded from a Physiological Point of View,"
the author, M. Carl Vogt, after a lengthy discussion of cen:
tripetal writing (from right to left) and ceuntrifugal (from
left to right), drew the conclusion that the direction of the
lines does not depend upon a physiological necessity, but
only upon external conditions. Dr. G. Delnunay, who lias
for a long time been making researches on the same subject,
has an article in a recent number of the same jourosl in
which he endeavors to prove, on the contrary, that writing,
as well as all motions and gestures in general, are dependent
upon a physiological, and consequently no snatomicsl neces. |
sity.

The motions of quadrupeds can only take place horizon
tally or laterally; yet there nre o fow that perform centrl |
petal movements—the cat, for example, which strikes with
its paw by bringing the latter toward the axis of the body,
Monkeys make centripotal motions mostly; but thess uni.
mals hold a place between quadrupeds and man.  Man alone
is capable of making centrifugal motions, This physiologi
cal evolution of motions, which are successively vertical,
then lateral and centripetal and then centrifugal in msssure
as we proceed from gquadrupeds to the human species, is
only the result of an anatomicsl evolution. According to
Dr. Delaunay’s rescarches, motions are rather contripeinl |
thun centrifugal in primitive or Ioferior rmoes, sod mther !
centrifugal than centripetal, in superiorraces, A centripetal
motion in a primitive race becomes centeifugal in messure
Sanskrit, Persian, and Greek were
written from right to left before being writien in the oppo
site direction,

os that race evolutes

S0 our chronometers were wound up from
right to left before they began to be wound In the other
direction. The English, bowever, are behind the age o
this respect. since In the screws manufactured by them the
threads still run from right to left, and most of their watehes, |
like those of our ancestors, are wound from right to left
On the other band, the people of the United States, who |

i tor muscles predominate over the abductor, and became cen-

trifugal by very reason of the progresses of evolution which
bring about the predominance of the abductors over the
adductors.

S~

Objections to Telegraph Wires In Sewers,

The Superintendent of Police and Fire Alarm Telegraph,
the Chief Engioeer and Surveyor, and the Chief Commis-
sioner of Highways, of Philadelphis, under instruction from
Couucils, beld a conference recently as to the practicability
of runeing electric wires through the sewers of the city. The
Record states that the three oflicials agreed to report adversely
to Councils. One objection to the plan was that the sewers
were much too small to be put to any such use, 55 men
could not work in them with any degree of safety. It was
also argued that the dsmpness of the sewers is 5o great that
the wires could not be operated without insulation, which
would be expensive and bulky. Another evil which was
pointed out was the breaking into the sewers, which would
become necessary to make connections,  In thelr report the
committee will call attention to these points, and also to the
fact that the telegraph and telephone companies must make
other provisions for the future, and not depend upon or
expect to use the sewers s conduits for their wires, for the
reason that in a few years the ordinary increase of the busi-
ness of these institutions would result io the occupation of
sewers to the material damage of the city’s interest.

et
A Patent Plgeon,

The recent pigeon shooting ** tonrnament * was varied by
a special contest in which artiticial pigeons were used. They
were earthen projectiles sprung from a trap, and similar in
shape to the clay saucors used for flowerpots, The motion
of this projectile is much more like that of a real pigeon sz
It rises from the ground than that of the gyro pigeon. When
it is thrown from the trap it receives a violent rotary motion
which ecompresses the alr within its rim, and gives the
" pigeon ™ more stability, while the convex shape eauscs it
to sail or skim along very swiftly and settle lightly, when not
hit by the shot, without breaking. The motion of this new
substitute is very similar to that of an oyster or olum-shell
when thrown by band in such & manner as to skim through
the nir.  The olay is light and brittle, and the mpid centris
fugal motion causes it to fly in pieces casily when struck by
the shot.  There were fow contestants entored in this mateh,
but the men who did sboot and others who Lave practiced
at this new projectile say that is the Yest substitute for live
pigeons that they bad yeteeen, The pigeon and trap from

which it is thro wn are the invention of Mr, George Legow
sky, Cincinnati. ’ [T
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~ IMPROVED SPRING HINGE.

Scientific Jmerican.

[tum in cither direction, depending of course upon which

The annexed engraving represents a new epring hinge set of pawls is allowed to operate.

Intely patented by Mr. George M. Lune, of Asbury Park, !

The auxilinry crosshead is of such length relative to the

N. J. It is adapted to blinds, shutters, sereon doors, eto., longth of the main crosshead that has an independent long

anid is so constructed that it may be easily and quickly
adjusted to any required tension, and it admits of readily
unhinging a shutter or door.

Fig. 1 shows the hinge complete; Fig. 2 is a scetion®

through the spring chamber; and Fig. 3 shows the hinge
pintle, The leaf, a, is formed with an upper and lower
knuckle, the upper kouckle having in its upper edge o series
of ratehet teoth surrounding the central vertical hole through
which the pintle passes  The lower knuckle is formed
with & sliding surface and shoulders or stops on its upper

stroke—that is, a longitudinal movement at the ends of the
stroke which is independent of the movement of the main
crosshend, and the ends of the auxiliary crosshead are pro-
vided with the grooves with which the notched ends of the
pawls, G I, alternately engage while the crogshead is tra-
veling the space of its independent movement. By this
menns the foree during the independent movement of the
auxilinry crosshead is transferred through the pawls, G H,

to a point above the plane of reciprocation, and applied to |

the cranks of the shaft through the oscillating lever, C, and

——_— - R I S S
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the connecting rods at a point ubove the line of dead-center |

| Tt will be understood that durirg this time the main cross-
head remains at rest, and that the motion of the oscillating
bar is only upon its pivot,

When the main crosshead and oscillating bar begin to
move, the pawls, G H, are thrown out of engagement with
the notches by coming in contact with the armsor projec-
tions, which are secured in proper position for that purpose
upon the ways, A, as ghown in the plan view.

After sufficient motion has been obtained to carry past the
dead-center, the auxiliary crosshead is brought to its short
stroke by placing blocks between the crosshends or by the
employment of a device actuated by alever, which locksthe
two crossheads together, when they net as a single crosshead.

-0

Preservation of Indiasrubber Tubing under Water.

Mr. Mareck relates his experience of having met with seri-
ous annual losses, in consequence of certain kinds of India-
rubber tubing soon becoming brittle on exposure.  After
many experiments, he has adopted the plan of preserving
| them under water, which he renews from time to time. He
found that even the thickest kind of tubing will thus remain
soft and pliable without losing elasticity; nor has he found
any other drawback by adopting this plan, except this, that
edge and opposite each other, as shownin Fig. 1. Theleaf, 50+ undergo a change in appearance. Red or brown tubing
b, has a central chamber which fits between the two knuckles | gm.dlmllv fades, and becomes brownish or grayish-yellow;
of the leaf, a, and bas sufficient vertical play to permit the | gray tul;ing becomes darker and browner externally. A sec-
shoulders formed on ils lower end to pass over the shoulder ' ;1 of tubing reveals the fact that about one-half of the
on thelowerknuckle of the leaf, a, when the shutteris closed. | ¢1,ickness of (he rubber, from the outside toward the middle,
The shoulders on the lower end of the spring chamber are gppears bleached and fatty; but the change is one which is
arranged to correspond with those on the lower knuckle, and ryiher of benefit for their practical use. The author adds
are locked together by the dropping of the shutter when t},4¢ very thin rubber bands, with which other goods were
the latter is opened. When locked in this way the shutter ieq hecame so soft that they could be rubbed to small
is beld against any ordivary force of wind. The lowerend | orymbs with the fingers.—Dingler's Polyt. Jour., 289, 525,
of the pintle opening in the spring chamber has a shoulder _—  —tver— ——————
on which the free end of the coil spring rests. This shoul- " A Stray Balloon,
der protects the lower end of the spring from injury and, Mr. John W. Tobias, of the whaling brig Rosa Baker,
holds it in place when the shutter or door is lifted off the which arrived at Boston on July 1, reports that on June 17,
hinges. The pintle has a milled head by which it may be at noon, in latitude 27" 50°, longitude 67" 30/, he observed a
drawn out of the hinge, and on its shank near its upper end ' large balloon in the westward. It was apparently about one
there is a pin that will engage the ratchetteeth when the mile in elevation and about five miles distant, and proceed-
head is pressed down. In the lower end of the pintle there ing slowly in a northwesterly course. We set our colors,
is a longitudinal slot the ioner end of which
is within the spring chamber. The upper end
of the coil spring is fastened to the spring
chamber, and its lower end is left free and
rests on the shoulder at the bottom of the |
chamber, as shown in Fig. 2, and is beot and
received by the slot in the piotle. The
pintle is retained in the hinge by its own
gravity, and it may be raised or lowered or
entirely removed at pleasure without affecting
the position or fastenings of the coil spring.

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

NEW MECHANICAL MOVEMENT.

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

Fig. 1is a plan view, and Fig. 2 is a side
elevation, partly in section, showing the rela-
tion of the various parts. The device
represented as connecting the crosshead and
crank shaft of a reciprocaling steam engine,
but it is capable of application to any kind
of machinery in which reciprocating is con
verted into rotary motion. The ways, A,
support the crosshead, which is attached to
the piston rod of the engine and reciprocated
in the ususl way. The crosshead carries a
lever, C, having at its ends connecting rods
connected with the cranks, D E, the latter
being connected together by the tie rod, F,
50 that they stand at right angles to each
other. Pawls, G H, jointed to opposite
gides of the upper end of the lever, C, are fitted to ! but could get no signal from . The serial traveler re-
engage notches in the ends of the auxiliary crosshead, B, and | mained in sight until 3 P.M., when the weather beoame
are arranged 50 that during the stroke one of them may be ' cloudy and it was hidden from our view By the aid of our
engaged by an arm attached to one of the w ays, A, and the | glsses we could distinctly see the car thal was attached to
other will be engaged Ly an arm projecting from the other | it swaying to and fro as it moved along, but could not ob-
way serve any occupants, The balloon seemed to be of n white

With the device nrmanged in this way the engine will turn | or cream color, and of Jarge size. Tt was proceeding In the
only in one direction, but by sttaching a set of pawls, G H, | direction of Cape Hatteras, the nearest polnt of the Ameri-
to the lower end of the lever, C, the engine may be madeto | can coast, distant upward of 600 miles.

LANE'S SPRING HINGE.

is

MECHANICAL MOVEMENT.

HARRIS'

| Mr. William H. Mellott, of Ray’s Hill, Pa

[JuLy 23, 1881,

——

NEW GLOVE FASBTENER

An improved glove fastencr Intely patented by Mr, Fredo
rick Schramling, of Sabula, Town, isshown in the engraving,
The invention consists in n metal strip or plate with side
| Tugs or flanges, connected with two wires attached to the op

posite lapels of a glove or mitten, the other ends of the wige
being bent and passed loosely through apertures in the onds
[of the strip, and are prevented from being drown out of
these apertures by knobs or buttons at the ends of these
wires. The glove is closed by turning the flanged strip iy

!

SCHRAMLING'S GLOVE FASTENER.

such a manner that the wires will be crossed Jongitudinally
between the flanges or side lugs of this strip or plate.

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

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

MECHANICAL INVENTIONS.

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

An improved wood-sawing machine has been patented by
The object
of this invention is to facilitate the sawing
of wood and promote convenience in operat-
ing sawing machines.

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

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

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

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

Mr. Robert Rutter, of Dillon, Montans Ter., has patented
an improvement in the construction of the wagon brakes
known as the ** Californin ” or ““roller ” bkes in such a
manner that they can be reversed to bring tho bruke lever
upon the right or left dlde of the wagon, nccording us the
brake Is to be  put on * by u man riding on the left-hand
wheel horse or by a driver riding in the wagon,




'uwm of Union City, Tenn., has patented
_uum ‘.rmawmmdmm

‘comes to astate of rest, and which can be

~ readily adjusted for sowing any desired quantity of seed

mmﬂwmmm a5 may be desired.
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¥ A New Exhilarating Substance.
-, D, Luton, of Rheims, calls attention ina French medical
m 1o the exbilarating properties of the tineture of ergot
“of rye when associated with phosphate of soda. The cir-
comstances of the discovery were as follow: A woman of
62, at the infirmary of the Maison de Refraile, in Rheims,
‘was receiving tincture of ergot of rye for disease in the knee.
Fearing an unfavorable turn, the doctor thought to strength-
en the action of that medicament with phosphate of soda,
and accordingly combined a Jittle of the two substances in a
quarter of a glass of sweetened water.  The patient, about
Alree-quurters of an hour after taking this, surprised the in-
mates by bursting into Joud lsughter, without obvious
yeason, and this coutinued for more than an hour, with brief
intervals,  The laughter scemed to be assoclated with merry
ideas, and to indieate a kind of intoxication, For some time
after it died down the woman was in great spirits and good
humor. Dr. Luton bad not witnessed the scene, but the
consequences to the patient being good, he administered the
substance again, and a third time, observing the same effect.
The experiments were further repeated on seven or eight
women and girls with like results. In the case of men the
action of the substance is less marked: it appears only in
coloring of the face, giddiness, and slight beadache. The
effects in question have probably a common origin, it is
thought, with those from eating rye bread when, in rainy
years, the cereal contains as much as five per cent of ergot.
A sort of intoxication is produced which the consumers by
no means despise,
S ——tre—

Tucreased Occupation for Women,

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

S e re—
A Gift to the Muscum of Nutural History.

Mr. Robert L. Stuart, President of the Metropolitan
Museum of Natural History in Manbattan Square, has
presented to the museum the valuable
“De Morgan ™ collection of prehistoric
stone implements from the river gravels
and peat beds of Northern France,
The series of specimens representing
the Stone Age inDenmark at the Centen-
ninl Exhibition were already in the
possession of the museum; and the gap
between thut collection and the one
just acquired is filled by the magnifi
cent collection deposited by Mr. G. L.
Feuardent, which in itself includes a
series of objects belonging to the
period of the river man in England, the
cave mun of Southern France, the
Intter from excavations made by the
Marquis de Vibraye,
and  quaternary  habitations of the
Lovie Vulley, The lacustrine period
is fully represented in the
collection by the finds of Dr
the Swiss lukes, comprising stone
implements with their origion handles
of stag born, jade axes, chisels, cte,,
pottery of all sorts, and finally, numer
ous tools and ornaments of the bronze
age from the sume locality. This
collection is completed by the ovidian

from the tertinry

Feunrdent
Gross in

pplied to excess,

Scientific American.

NEW TIRE TIGHTENER.

The congraving represents a novel device for expanding
the fellies of wagon wheels, so as to tighten the tire and
prevent the wheels from being wrecked, as they frequently
are when the tire becomes looce.

WILKIN'S TIRE TIGHTENER.

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

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

when the nut is stationary, so preventing it from being

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

Implements from Greece.  Prof. Spen
cer ¥, Baird, speaking of these two
collections, says that no muoseum on
this continent, the Bmithsonian includ
od, possesses nnything equul to those
now brought together at the Museum
of Nantural History. ‘The musgeum is also rich in American
untiguitio
N

CArBox tracing paper is prepared by rubbing into s suit
able tis of 6 part [ lard, 1 part of beeswax,
and sufficient | binek to t o good color The
mixture ou : ! ud showid pol ben

| moved buck toward the tire by jar or vibration, The ex-
punsion of the fellies caused by foreing apart the ferrules
| tightens the joints of the wheel and expends it 50 a8 to tightly

| fit the tire
This invention wns Intely patented by Mr, Alfred Wilkin,

of Toledo, O, who may be addgssed for further informa
| tion
| .

Asthe nut |
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COLLAPSE OF A STEEL BOILER FLUE.
BY 8. N. HARTWELL.

On Sunday morning, the 12th of June, 1881, one of the
large flues in the boiler of the wrecking steamer B, & J.
Baker collapsed while the vessel was lying at anchor off the
const of Virginia, The accident resulted in the death of
three men sod the sealding of one or two other men,  Very
little damage was done to property other than to tbe boiler
itself. The vessel was owned and used by the wrecking
firm of Baker & Co., of Norfolk, Va., but with other pre-
perty of that company it is believed to have since changed
owners. The vessel is described in the government certifi-
cate of inspection, which expires Junuary 22, 1552, as &
small passenger steamer, built of wood at Baltimore, in 1864,
21267 tons register, rebuilt at Norfolk in 1870, baviog one
low pressure (%) engine, 22 x 24 inches, and one iron and
steel boiler, built in 1877, 16 feet long by 7 feet dismeter,
and allowed to carry 50 pounds steam pressure per square
joch. There were on this boiler, according to the smme
authority, the usual safety applisnces, namely, two safety
valven, three gauge cocks, two steam gauges, and a fusible
plug, This vessel is a propeller, and was used for towing
nnd lightering,

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

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

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

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

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

Fig. 8 is a sketch on a Jarger scale
showing the rear end of the collapsed
tube and a part of the tube head in
section. Also the pateh upon the lower
part of the tube,

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

The pateh at C, Fig. 8, covering the
lower part of the flanged seam, and
the rear end of the longltudingl seam
of the broken tube, Is sufficient proof
that the englueer had heen warned by
nleak that o weakness, or at least a
dofoet, existod hore, und it was his
duty to have tested with proper tools
the surrounding parts before applying a pateh, Drilling
bis bolt holes in the flue should have shown him that the
plate was too thin, and he should bave reported the dcmb-
ration that was golng on to his owners and the looal
ors. It is obvious that the man in charge of the boilers
should watch for and report daongerous defeots to the proper
officers, otherwise bow can they know of thelr existence and
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* be brought in with the feed water used to make up the waste | the health of their workmen. Indeed, when a place has

Scientific American.

Al may oocur In the interval | on board the Buker, the rltor deslren to eall attention fo
% & Vg OWALES the practice that thero prevailed, nccording to a letter

MWW& this exploston: | rocently received from her gontlemanly and obliging muster,

. pectors o The
United Tnspectors of stenmn | Captain Charles L. Nelson, in answer to inquiries,
:'Wm‘ﬂ\hmn ul?ﬂm of bis snswers are that the boot is fitted with a

. iy e Praecy enser, from er is returned to the
" Bakor, was Ty Baperintendent | surfuce cond . from which the wat
& w3, gﬂu‘m“ ﬁwu ﬂm ;‘f’ Juve. Tt states | boiler, entering the back head on each side a little below the

W L : f\ inches in
it the secident was the collapse of flue cavsed center; that the habit was to blow twenty four
“ e Mﬁ:ﬁ UI::ON ﬂmdofa;k’::ck bands slm:"; twenty-four hours, and that when lying at anchor w:ltcr !:':
thnt the engineer on watch wis asleep [n his berth at the | fod from the sea and pased through s hester entering
time of the accldent, and this evidence is corroborated hy | boller 8l 80° (o 190 'l'fah. s
‘tho fact that his hody was found in his berth. The condi: l‘ The Norfolk Virginian of ourrent date printed the fo A
tion of the bollor shows that all the doors were elosod,” |ing: The investigation into the causes of the aceldent tn' 10
This e the whole of it: overpressure meaning a pressure boiler of the wrocking steamer B, & J. Baker, off (u;n;
a littdo oo great for the weak flue. Tt mny, however, have | Heary, on Sundny morning last, by which three colorec
‘been within the limit of Gfty pounds per square inch allowed | mon were Killed and oue white and one oolorod man wore
by the certificate, which was written less (han five months l scalded, was concluded yesterday in Berkley, the coronor’s
before, or ele what good wore the safety valves, which | jury consisting of George T, Hodges, J. R llum!)hrlvu, R.
should have been automstic in their nction whether the | D. Cornick, G. W. Stell, Nathan Jones, and J. N. Ethoredge,
was asloep or swake *  No theory is therefore nee- | who rendered the
essary in thix case to nccount for the immediate cause of the VERDIOT
accident. The remote oause from which the deterioration | that the victims came to their deaths by an cxplosion of a
of a strong flue of the best quality of homogeneous metal | flue of the boiler of the steamer B. & J. Baker, caused by
that I8 known to modern engineers, arose is not so clear, | an over pressure of stenm resulting from gross neglect of
although much bas been written and some indirect experi- | the enginoer, andd, from the evidence elicited, we the jury
ments have been made Ly the British Admiralty Boiler | fully exonerate the remaining officers and owners of said
Commission for the purpose of finding o remedy for the rapid | stenmer.
deteriomation of hoilers in the Royal Navy, since the intro- |
duction of surface condensation. Rear Admiral C. Murray |

S .
A Model Monufmeturing City.
:

Avusley, & member of that Commission, contributed a paper | Great manufecturing establishments are generally the

[JuLy 23, 188,

rocts, and from one to two and three stories in height, syp.
plied with perfect swWorge, running water, as, haths, mar
ble fireplaces, nnd many other forms nfnwl-'n'n improvement
in dwellings, equally as complete as those which a milliop.
alre ¢an obtain, A besutiful park ndorned with irees, clioles
shrubs, and winding walks fronts the new oity. A linle
lake whose bed was formed by excavating the earth for 6l
ing other portions, shines like a gem in front ,.r.u.p grest
manufactory. The rallway station where the visitor gety
his first impression of the place is not a dingy westher.
beaten shanty, but n gothie structure of brick, itself a model
of taste and elegance.  There are rapidly avising a hotel 100
feet square; a murket house of equal size, where varions
articles of food can be cheaply obtained; an arcade building,
which will contain a publie library, art gollery, assoeintion
rooms, and some fifty stores and business offices.  Plang
aro being devised by one of the leading educators of the
eountry for school accommodations, and churches will
quickly appear,

On the whole vast tract of some 3,500 acres owned by
Pullman's Palanee Car Company snd the Pullman Land Asso.
ciation, where this great scheme of & model manufacturing
city is to be worked out, not a single liquor saloon will be
tolerated to corrupt the morals and deplete the pockets of
the inhabitants. The charncter of the enterprise jtsell
removes (the exeuse which is often urged for the existence of
saloons—that they afford the poor man his only place of
amugement and his only solace. When the day's work is over
the workman will not be tempted to seek refuge in the
snloon from filth and disense and discomfort at home,  His

to the Jotrnal of the Rayal United Service Tnstitution, which | result of growth from small beginnings. A shop is located
was printed by Van Nostrand in November, 1880, From in some cheap and undesirable region, the workmen lln(l}
the part of the paper in which the Admiral summurizes the | bomes as best they may anywhere around, or sometimes
veport of the Commission's Ocean Plate Experiments, it | basty structures are erccted for their occupancy, and-the
appears that a set of plates of bright but not polished steel | enlerprise commences operations, There is no pretense of |
and iron, four inches square by 3’ thick from different  clegance, or taste, or comfort, cither in the establishment or |
PR England were sent to ** men of war in the Medi- | its surroundings, Noise, dirt, and discomfort characterize |
terranean. West Indian. Pscific. Australian, China, Brazil, | it from the start, and as the establishment grows, and ﬂn-“
Cape. and East Indian stations, troop ships of the home and | fumber of it< employés increases, the same characteristics
foreign service, tugs in home ports, and merchant vessels | extend to the whole surrounding region. The streets are
belonging to as many as forty-five of the principal steam | filled with cheap unattractive cottages or vast unwholesome
ship companies, lrad-ing in every part of the globe.” A | tenement houses. The gulters overflow with filth, in which
blank form was supplied with énch st of plates to be filled unwholesome children endeavor to find amusement. Nospot
in by the chief engineers. The following table is made from | Of green grass, no bough of green tree is seen, a pall of
forty-two sets of these papers, all that were available when | smoke bangs over the settlement, and grime and squalor,
the paper was prepared, showing the Joss in grains per square and often disease, accompany the development of the great
foot for each ten days the plates were in the boilers. The industrial establishments where labor finds employ ment and
table is rearranged, so as to be intelligible as far as may be | sapport. Whileit is true ‘!‘“ there are many manufactories
without the balance of the paper, space for the whole of | Where the result of prosperity has been shown to some degree
which is not now available. in the construction of excellent buildings and the adornment
The point made by the author of this paper related to the ' of the surroundings, still the vast number of ourindustrial
effect of the presence or absence in the boiler, used in con- | works are anything but inviting to the eye, or indicative of
junction with surface condensation, of air (gas) which would | care on the part of their proprietors for the happiness and

in blowing off, and Ly leskage. The table is arranged from | been started, as most manufactures are, without regard to

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

Loss In grains
square foot in 10 53';..

Group (1). Those that do not change any

of the water at sea, mean of 10 sets of
66°49
Group (2). Those that change 3 inches in

depth of water in the boiler in 24 hours;

mean of 9 sets of experiments. ........ 26°49
Group (3). Those that change between §°

and 12° in 24 hours; mean of 7 sets of

BT S L e na s oy waiee’s 149-87
Group (4). Those that change more than

127 in depth of water in the boiler in 24

hours; mean of 6 sets of experiments. .. 32875

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

The author of the paper states what does not appear in
the table, that the plates in those boilers of group 1 that

were emptied at the shortest intervals suffered more than the |

others in that group.

Ho next compares steel with iron plates as regards rapidity
of corrosion, and the different brands of English steel, from
which it appears that crueible steel suffered least, Bessemer
next, and Siemens-Martin most under like exposares, while
Blaffordshire iron suffered least of all, Lowmoor ranking
next to crucible steel. The extremes, however, belween
Btaffordshire iron, 128, andsoft steel, 155 graing per gquare
foot in ten days, was not so decided us when they were
exposed in boilers in conuveetion with Jet condensation,
when the figures were, iron 119, and steel 179 grains,

Then fresh and sea water are compared as to their corro-
sive action, with the following results referring to the
groups in the table. Group 2, fresh water, loss 49 gralns;
sea water, 102 graing; group 3, fresh, 78; sea, 166, while 1o
the first group, no blowing off, fresh water was the most
active a8 28 j5 10 20.  Fram all of which the author of the
paper concludes that when no change of water is made SO0
water has the advantage, but when from 8 inches to 12
inches of the depth of the water in the boiler are daily
blown out; then fresh water has the ndvantage. He cites a
Case of comparison of u bofler and u feed water heater wlhire

the loss in the heater was 93 grains, and in the boiler only |

1614 graius, the sir (gas) having been trapped in the heater,
Without attempting to explain the corrosion that oceurred

appearances or comfort, and its growth has taken the same
form, it is almost impossible ever Lo regenerate it.

To build up a modern manufacturing village, the work
must be begun at the bottom.  While there are examples in
this und other countries where this has been done, there is

! nothing anywhere te compare, either in perfection and
“breadth of plan or rapidity of execution, with the new town
of Pullman, which, within a few months, has sprung up on
the shore of the little lake Calumet, a few miles south of
Chicago. While the car works which are being established
here are remarkable for their size and perfectness, it is not
the manufacturing aspect of the matter of which we wish

home itself, the beautiful surroundings of park and lakes and
shady groves, the library, the reading room, the indications
all about of peace, order, cleanliness, and bealth, will tend
to make repugnant to him the thought of the squalid saloon
and its imbruted frequenters,  All bis surroundings will
impel him to take high views of life in its possibilities and
move him to sct a worthy example to his children.

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

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

—_— —evtreo—

here to speak. It is in its relation to such a village or city
as is here being built up by a single organization, to the army |
of men whom it will employ, totheir families, and tosociety,
of which they form u part, that this enterprise shows its|
grandest phase. Here we are to have an illustration of what
a man with unlimited means, and actusted by a broad phi-
lanthropic sentiment, which at the same time is backed by
an eye to business prudence, can accomplish,

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

June, 1880, the site of this model town wns o brond
streteh of prairie over which the high grass waved undis
turbed by wheel or fool. Here Mr. George M. Pullman,
President of Pullman’s Palace Car Company, decided to
undertake the grand work of founding a model manufactur-
Iug town, which bad been for yeurs his‘gnm.

The work once commenced was pushed wi
nary energy. All through the bitterly cold wit:tr W
g “Hires | S0l

| were arising, when the workmen were obliged 1o h

burning upon them 1o keep themselves from freezing, when
the stone and brick had to be picked out from the dreifts of
snow and the packing of fce in which they were buried,
and when the workmen, to the number of a thoussnd or
maore, bad to be enrried to and from the eity a dozen miles
every day. . But in spite of the elements the work went on,
| and to-day there stands n group of vast and imposing build-
ingw, forming a manufacturing town for workmen such as
is not seen anywhore else.  The houses are handsome, even

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

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

The best wash that I have ever heard of is made as fol-
lows: For one barrel of color wash—Half & bushel white
lime, 3 pecks hydraulic cement, 10 pounds umber, 10 pounds
ocher, 1 pound Venctian red, quarter pound lampbluck.

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

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

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

The cement hardens, but on a rough surface will not

T. G.

Cincinnati, Ohio, July, 1881,

et B

Tue trust fund creatod by Professor Tyndall upon his
departure from this country has accumulated sufficiently
for the purpose to which he devoted it : The assistance of
needy American students in pbysics who should show
aptitade for original stndy and should wish to complete

elegant, brick structures with stone trimmings and slate

their education in Germany. The fund will now furnish
o moderate fncome 10 two students. Vaasrvitsr ol
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balls, bus been patented by Mr. Edmond
N. Y. The invention consists ina
iion attached to a stud projecting

temperature, isa phenomenon exhibited
degree by many substances—mineral,
vegetab is developed under a variety of
In a few substances the light is developed by
change or a process of slow combustion, as in the
phosphoras, from which the name phosphorescence
derived. In others the substance suffers no appre-
le change, only requiring exposure to a strong light to

‘themselves when taken into the dark. The diamond
‘many miners] substances develop light in this way, and

taken into the dark much in the same
dies part with their heat whea removed from
SR the source of heat. .

- With some of these substances the application of heat
- causes the development of a brighter light (though for a
~ shorter time than would be otherwise required to exhaust
< < 7 the supply); and again, there are some substances, such as
- fluorspar, tbat absorb light, but do not give it out until

.

Muny substances also become phosphorescent while erystal:
lizing.

 Scientific Qmerican,

| observed in spriokling finely powdered fluorspar (calcium

strong light for ashort time, exbibit phosphorescence for
no time after removiog to a dark place. A caleium sul-
ide has been propared that, after a short exposure to sun-

~eontinne to give out light for ten hours in the
keoping in the dark, one of theso substances
to give out light, it may be made to give a series
I exhibitions by boating it fiest with the hand, then

bath, and floally on a hot stone plate,

read quinia or its sulphate on a
‘the paper on a plate of hot metal

. atrong rescent light develops at
sand spreads to the center. A similar display is

the

fluoride) over & plato of hot metal in the dark.
'&uﬂm and allowed to cool breaks into small
ves, and along the cracks a phosphorescent light appears,
which Is sometimes strong enough to be visible even in day-
light. Potassium sulphate fused with cream-of-tartar shows
the same phenomenon,
PHOSFHORUS,

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

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

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

The Storage of Eloctric BEuergy.

Sir William Thomson, in a recent note to Nafup, con-
firms the favorable results of his previous experiments with
the Faure battery. He says: *‘Iam coutinuing my experi-
ments on the Faore accumulator with every-day in-
creasing interest. I find M. Reynier's statement, that
a Faare accumulator, weighing 35 kilogrammes (165

- The color of the light developed by many of these sub- | pounds), can store and give out again energy to the extent
{ of an hour's work of one horse power (2,000,000 foot pounds),

stances varies with their nature and the degrees of heat to
which they have been exposed. A certain scale of lightand
color may, therefore, be produced by grouping togethier dif-

ferent substances or samples of the same substances previ- | portion of the energy used in the charging is lost in the pro-
|cess of charging and discharging. 1If the processes are

i ously hested ut different temperatures.
The following are methods for preparing some of these

o pyrophors:
' BARIUM SULPHIDE.
Finely powdered barium sulphate, free from iron, is
formed into balls with gum tragacanth; the balls are dried at
& moderate temperature, then placed in a crucible with a
luted cover and kept at a red heat for an hour. They nre
then allowed to cool slowly, and while still warm are trans
ferred to glass stoppered bottles.
A better light is developed from the following charge:
Barlum sulphate (C P .. ... ovven. .. - cee «ne B2 pafin,

Magnesium carbonate (C, P) . 1part
Salphor (C.P) ... . g St tea
Gum tragacanth. ... ... .. qn

This is beated in the crucible as before described.
STRONTIUM SULPHIDE.

TR BURORD (O ). oo eersncars: sns Sosvesssons 22 parts,
Bulphur (C. Py ........... *9n SSReRh: ke . 1 part,
B RTINS s 4 e 55 o s+ nbo ks - S4Tentah Bansdssss s Q. »
Proceed ns before.
CALOIUM SULPHIDE —{CANTOXN'S PHOSPHORUS, )

Caleine clean oyster shells to whiteness in a crucible, sepa-
mte the clearer portions, reduce these o a fine powder, and
place in layers with intermediate layers of flowers of sulphur
in a erucible, cover, and heat to dull reduess for about half
an bour. Cover the crucible tightly and let it cool slowly
in the erucible.

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

CALCIUM AND ANTIMOXY SULPHIDES
Calelned oyster shiclls veves : 3 parts
Fiowensof sulpbor . ... ....... o : dsan it
Asntimoule acid : .o : 1 part

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

CHLORIDE OF CALCIUM

Fuse chioride of caleinm 1o a erucible and pour it ont on
& clesn iron plate.  As so0on s it becomes cold enough break
It into pleces and transfer o well stoppered bottles

CALCIUM NITRATE,
Dissolve chudk or marble dust in nitrie acld, evaporate to

A dryness, and fuse in o poroelain crus ible,

‘amply confirmed. I have not yet succeeded in making the
| complete measurements necessary to say exactly what pro-

pushed on too fast there is necessarily a great loss of energy,
just us there is in driving a small steam engine so fast that
energy is wasted by ‘ wire drawing* of the steam through
the steam pipes and ports. If the processes are carried on
too slowly there is inevitably some loss through local action,
| the spongy lead becoming oxidized, and the peroxide losing
some of its oxygen viciously, that is to say, without doing
| the proper proportion of electric work in the circuit, T have
| seen enough, however, to make me feel very confident that
in any mode of working the accumulator not uselessly slow,
| the loss from local action will be very small. [ think it most

| probable that at rates of working which would be perfectly |

| convenient for the ordinary use of fixed accumulators in con- |
| nection with electric lighting and electric transmission of |
| power for driving machinery, large and small, the loss of en-
| ergy in charging the accumulator and taking out the charge
ngain for use will be less than 10 per cent of the whole that Is
Ih]n-,hl in charging the accumulator; but to realize such dyna-
mical economy us this prime cost fo lead must not be stinted.
I bave quite ascertaived that accumumators amounting in
welght o three-quarters of a ton will sufllce to work for six
bours from one charge, dolng work duriog the six hours at
the uniform rate of one home power, and with very high
cconomy. 1 think it probable that the economy will be so
high that ax much as 90 per cent of the energy spent in the
charge will be given out in the circuit external to the accumu- g
Intor. When, as in the proposed application to driving
tramenrs, cconomy of welght is very important, much Jess
perfect economy of enorgy must be looked for, Thus,
| though an eighth of u ton of accumulators would work very
cconomienlly for six hours at onesixth of a home power, it
would work much less economically for one hour at one
horso power; but not so noeconomically as o be practieally
fatal to the proposed use. It seoms indeed very probable
that a tramear arranged to take in, say, 744 ewl. of freshly
charged sccumulators, on leaving headquarters foran hour's
run, may be driven more economically by the eleotric enorgy
operating through s dynamo-electric machine than by horses.
The question of economy between scoumulatons carried in
the tramear, us in M. Faure's proposal, and electricity trans-
mitted by an fnsulated conductor, as in the electric milway
at preseot helng tried st Berlin by the Messrs. Slemens, is

- —
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circumstances in which the insulated conductor can be Inid,
Messrs. Siemens’ plan will undoubtedly be the most economi-
cal, as it will save the earriage of the weight of the accumu-
lators. But there are many cases in which (e insulated
conductor is impracticable, and in which M. Faure's plan
may prove useful. Whether it be the electric rallway or the
lead-driven tramear, there is one feature of peculinr scientifie
interest belonging to electro-dynamic propulsion of road

Whatever work is done by gravity on the ear-
riage going down hill will be laid up in store ready to assist
aftorward in drawing the earringe up the hill, provided elec-
tric accumulators be used, whether at s fixed driving
station or in the carriage itself.”

il

Electrotype of the Brain.

A brain, preserved and metallized by the galvanoplastic
method, was lately presented to the French Academy of
Medicine, on behalf of Dr. Oré, of Bordeaux. Dr. Orés
method (which preserves the brain entire) is briefly as fol-
lows: The brain having been so armanged that circumvola-
tions are well separate, by introducing cotton wicks into the
fissures, and so that the preserviog liquid may penetrate the
ventricles, Is kept about a month in alcohol at 90°, =0 as to
acquire good consistency; the wicks are then taken out.
The brain is now plunged for ten minutes in an slcobolic
solution of nitrate of silver (100 gr. per liter of alcohol), and
carefully drained In nir. Next, it is transferred (0 8 case in
which sulphureted bydrogen is liberated, and it takesa
dark hue owing to formation of s surface deposit of sul-
phide of silver. In about twenty minutes it is taken out,
and after exposure a quarter of an hour in air, it is put in
the galvanoplastic cell, where it soon assumes a fine metallic

aspect.

A Boller Water Safety Valve.

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

Dr. J. R. Page, of Baltimore, in the New York Madical
Record, May 7, 1851, invites the attention of the profession
to the topical use of fresh lemon juice as a most efficient
means for the removal of membrane from the throat, tonsils,
ete,, indipbtherin.  In his bands (and be has heard several
of his professional brethren say the same) it has proved by
far the best agent ho has yet tried for the purpose. He
applies the juice of the lemon, by means of a camel’s hair
probang, to the affected parts, every two or three hours, and
In cighteen cases on which he has used it the effect has been
all he could wish,

Tartariec Acld In Diphtheria,

The topical use of tartaric acid in dipbtberia has been
successfully resorted to by M. Vidal, who, in one of the
foreign medical journals, remarks upon the necessity of
thus making use of topical agenis agalost the false
membrane, as it hasu great tendency to spread by o sort of
auto-inoculation, comparable 1o what oceurs In cortain cuta-
neous affections.  His formuls is ten parts, by weight, of
tartario acld, ffteen of glycerine, and twenty five of mint
water. The acid acts upon the false membrane, converting
it into a gelatinous mass, avd favors its expulsion,

The Lady m:kll- Bay Expedition,
The Arctic expedition for metvorological and geographie
cxploration left St Johns, Newfoundland, st noon,
for the station selected for it near Lady Fraokli e
party will call at Disco or Upernavik, Greenl
mau bunters, dogs, clothing, ete., and th ey
the cud of their journcy. The steamer will at on
to Newfoundland, m ' bot? .

Lone that cun only be practically seitled by experionce, In

by Lieut. A. W. Greely, Fifth Cavalry. i ‘ &
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Varnish for Gelatine Negntives,
Collodion, by ltsolf—oven tho ordinary porous collodion |

employed in negative work—nuswors admirably, says the [ ponded lamps recontly patented by Mr. John J. Smokey, of | Gabriel’s horn, and the very

British Jowrnal of Photography. As n protection against
damp its effect is simply marvelous; for, should the mois. |
ture penetrate it and reach the gelatine film, it possesses
sufficient elasticity to withstand the struin put upon it. It
exhibits little tendency to alvsorh silver from the damp print
ing paper, and in the event of netual molstare being ncei-
dentally present when in contact with the paper there is no |
fear of adhesion,  For portraiture the film will bear working |
on with the pencil in retouching, though from its havdness
and smooth surface it is usually desirable touse a ** medium "
to give a **tooth ™ which will take the peneil.

In preparing a special collodion for the purpose we should
gelect & good, tough—nol necessary ** horny "—sample of
prroxyline, and use it of the strength of not more than four
grains 1o the ounce, with two or three drops of castor oil,
The best protective medinm we have used consisted of o
colledion mude from celloidine, which gives a remarkably
clear and structureless film, and may be used stronger than
ordinary pyroxyline. Five grains of celloidine and two
drops of castor oil to each ounce of solvents will nnswer
well, There isa slightadvantage in employing asmall excess
of ether over aleoho! in dissolving—say nine parts of ether
toseven of aleobol—both being as free from water as possible,
and the negative very thoroughly dried before application.

- e - —
ELECTRO-MASSAGE,

A Jarge portion of electrical treatment that hitherto could
only be earried out by specialists by using elaborate appa-
ratus, by the proper use of a new mode of treatment, by
employing the apparatus shown in the engraving, can be
intrusted to the hands of those who are not so skilled.,

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

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

|
|

!

DR, BUTLER'S ELECTRO-MASSAGE INSTRUMENT,

82 the driving wheel of the machine, is so arranged that it
also acts as one of the electrodes by which the current is
transmitted, and is connected by gearing with the electro-
magnet 80 as to cause the poles of the latter to revolve oppo-
site those of the permanent mognet which forms the handle
of the instrument,
twenty five revolutions of the electro-magnet,
which is magyetized and demagnetized at
each revolution, and thus induces a current
of electricity which is ample for all pur-
poses for which it is intended. The circuit is
completed by connecting any required elec-
trode by the binding post at the side of the
instrument, the roller acting as the other elec-
trode; both are brouzht into contact with the
surfuce of the body of the patient, and as
the roller is moved about over the surface,
the current is established and transmitted
through the part over which the roller is made
to revolve.

This machine includes in itself an electrie
generator, & rubber, kneader, & manipulator,
and a set of electrodes, all in one.  Any per-
son of ordinary intellizence ean be taught to
use it under the direction of the attending
pbysician. It is portable, being quite capable
of being carried inan overeont pocket

The inventor finds in practice that it has
far exceeded his expectations, inasmuch as by
its use he gets greater tonic effects than hm;n
the employment of both faradism and mass
age sepurately. 1t fulfills most of the require.
ments of the induction current
practice and every-day cases,

in gonernl
As the current
18 generated by motion, no acids or higuids of
any kind are necessary. The instrument s
at all times ready for use, 8 matter that will
be apprecinted by all who use electricity

This treatment has been used with grout
success In cases of nervous exbaustion, debi-
lity, neuralgin, rheumatism, paralysis, ele
informed that it is ;
generally

This Invention has recently been patented by Dr, John
Buller, of New York city. Communic ations in niuunl to the
instrument may b od to the New York Dynamo Elec- |

tric Manufacturing Company, 907 Broadway, New York eity. |

, and we are
recommended by the medical profession

lddre
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NEW REFLECTOR FOR SUSPENDED LAMP,
We give an engraving of an improved reflector for sus

SMOKEY'S LAMP REFLECTOR.

Natchez, Niss
of lamps by throwing down the greater portion of the light
and preventing the shadow of the body of the lamp, The
lamp is suspended by chuing from a wire loop which also

| supports the reflector, and above ita small coneave plate for |
receiving the heat that escapes through the opening in the

center of the reflector,

The reflector is made in the form of a low cone from two
to five feet in dinmeter nccording to the size of the room to
be lighted, and is placed from nine to thirteen feet from the

floor. It is made from tin, brass, or copper, and nickel
plated to give it a bright and permanent refleeting surface.
The device is inexpensive aud adds greatly to the efficiency

of the lamp, 4
. @

The Bray of the Mexican Donkey.
The New Orleans Demoerat recounts the many good quali-

ties of the Mexican burro that has lately heen introduced |
into that city as a child’s horse, who, it seems, can banquet |

on splinters and seraps, carry immense loads, and is faithful,
uncomplaining, docile, and tireless; but ** we regret to say,”
continues the Democral, ‘“the butro brays. Amazing as is
bis strength, his stamina, his amiability, his courage, these
things are as nothing compared to his bray. That such a

tremendous and far-reaching sound should emanate from so |
Each revolution of the roller produces | small a source constitutes the eizhth wonder of the world. | patented a novel article of manufacture which he calls &

PRACTICAL APPLICATION OF ELECTRO-MASSAGE.

When the little blue burro—they are vearly all blug—con.
cludes to celobrate his seanty period of relaxution by o good,
healthy, whole-souled bray—when he humps bis Hitle back,
und shuts his nppealing Httle eyes, and lets his onrs le slong
his back, and then gathors himself into one eostatio note, it
18 enough to make one envy the sainted dead and long for
the cold and silent grave. The sleepers for a mile around

[JuLy 23, 1881,

P ——
start up with the sweat of terror on fheir furrowed brows,
children fall down in fits, the sick believo they have heard

atmosphers shudders like o
human ereature.  Burros don’t often bray, because they

haven't much time for braying; but they bray
and that is what keeps them so low in the
Without his bray the burro would be little short of

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

ometimes,
enle of animnated
nature,
an angel.
at a distance and in the abstract.”
— O —
Toughened Glnsx,

From the results of a large number of oxperiments it is
| found that the elasticity of tonghened glnss is more than
double thut of ordinary glass, and that toughened sheets hond
much more readily than ordinary sheets,  Single toughened
glass hax o resistance 2°5 times, und demi-double toughened
elase a resistance 8+1 times that of ordinary double glass,
Polished toughened sheets, of thickness varying from 0006
meter to 0°013 meter, have a resistance 367 times as great
us that of ordinary sheets of the same thickness, and the
resistance of rough toughened sheels is 588 times that of

| \ ordinary rough sheets,—De la Bastie,

—

‘\ IMPROVEMENT IN BUTTONS.

The annexed engraving represents an improved button
recently patented by Mr. Oscar Ericsson, of Sioux Falls,
Dakota Ter., and desigued for various uses, but more espe-
cially for men's garments. It is strong, quickly and con.
veniently attached, nnd is inexpensive.

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

It is designed 1o increase the effectivencss |

ERICSSON'S IMPROVED BUTTON.

| nal flange, holding all three of the members securely in place,
and clamping tightly the cloth of which the garment is
composed.

! MISCELLANEOUS INVENTIONS,
Mr. William W. Batchelder, of New York city, hus

* continuous mateh,” for the reason that the
entire length or body of the match is made of
the explosive compositions, which are so ar-
ranged as to tlash at will without continuously
burving.

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

The present invention comprises a novel
and simplified device for carrying out this
principle, which is designed to utilize s pecu-
linr continuous match, which is constructed
on the sbove-described principle  Mr. Bateh.
elder has applied the same device to cigar
lighters. He bas also devised and patented
a novel attachment to be applied to a gas
burner for the purpose of lighting the gas or
10 be used fv any other convection desived.

Mr. Charles H. Starin, of Brooklyn, N. Y.,
hus patented an dmproved ashisifter, which
consigts in n box with an inclined top pro-
vided at the lower ond with a hinged door,
and at the upper end with a chute elosed by
u balanced gate, through which the ashes are
dropped upon an inelined sleve or grating,
down which they slide, the ashes dropping
into a box below the sievo and the cinders
nccumulating 1o the lower end of the box.

An mproved combined ruler und rotary
blotter bns been patentod by Mr. Arthur R. Hall, of Promp-
ton, Pa.  This invention relutes to that well known class of
blotters which rotate 1 o cuse and are somotimes made with
a paper cutter to front and o ruler steip on the rear of casiog.
it consists in making the ease of n sirip of sheet metal ex-
tend in the rear to form a handle, and made with o straight-
edge in front supported on two side flanges.




n that by which the
wlm ote, I now usu-
Unp’ﬂulv s woll ug neeu-
the volumetrio method as

'aulnnon caatainingslivaris brought
mluuiu u sutlelant quantity

quart ~and the quart is then divi led
ono 'M)ndnﬂ. or ono thousand equal pms or

So that, in the case of silvor, if
known 3|m how much salt is dissolved in o given
llUDf water it s onsy to enleulnte how much there is
tolmuooz the solution, and just how mueh dissolved
rany volume of it will precipitate.
[he several pieces of apparatus necessary fn proparing,
dudhlm and applying this lquid measurer are shown
annexed.  The glass burette, A, s secured in position by |
ooden clamp, B, adjustabile on the iron rod of the stund,
ground glass stop-cock, @, coutrols the flow of the
liquid from the tube, The burette s necurately gradunted
to one-fifth or onetenth cuble centimeter by an etehed seale.
~ Inthe burette, D, the exponsive glass stopcock s dis-
‘MIN with, « piece of pure gum rubber tubing and o brass
wire clnmp, b, being substituted.  The smull delivery neck
of the burette is joined by the tubing to a smull piece of
. glass tube drawn out at oneend ton fine delivery.  The wire
clamp (quetchon or pinch-cock) retains the liquid by pinch-
Ingtho rubber tube. E and F are pipettes,  In using them
the lower end is dipped in the liquid, the mouth applied to
the upper end, snd the ligquid drawn up untl the tube is
nearly full. The mouth is then removed, the finger quickly
placed over the end, as shown at G, and a small portion of
the liquid allowed to escape until the liquid fills the tube
just to the contalning mark, e, When the finger is removed
the liquid runs out. The flask is used where larger quanti-
ties of the liquid are to be measured.  The containing mark
is at ¢ on the neck,

lige The titration bottle, H, is of fine thin glass, the glass
e stopper being ground to nceurately fit the neck, and termi-
I nates in a point. These bottles usually bave a capacity of
= about 250 c.c.
lig In analytical work of this Kind the decimal or French
Tu" system of weights and measures is nesrly always used, as
1 they ure much more convenient than other systems. The
fi.,‘. gramme equals 1534 grains, nearly; the milligramme (mg.)
yo'so of & gramme; the liter about 174 pints; the cubic centi-
’ meter (e.0.) ygse of a liter.

In prepuring the salt solution 5§ grammes of chemically
pure, dry salt is dissolved in a small quantity of distilled
water, the solation diluted to one liter with cold distilled
water, and put into a clean
gluss bottle labeled “*Salt No.
1." Fifty c.c. of this solution
is drawn off with a pipette,
diluted with cold distilled
waterto 500 c.c. (half liter),
aod put into another clean
bottle marked ** Salt No. 2.V

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

Oge-balf gramme of pure
silver I» dissolved, by aid of
gentle heat, in about 8 c.c. of
pure nitricucid, and the solu-
tion is then diluted to one-
balf liter with cold distilled
water; so that 1 c.c. of the
lignid contains just 1 mg.
of silver. Fifty c.c. of this
solution, drawn off with a
pipette, is placed io the titru-
sion bottle, und the burette
(A or D) is filled to zero with
the salt solution No. 2. This
solution is then allowed to
drop from the burette into
the silver solution in the bot
tle, the flow being  discor
tinued from time to time and
the bottle closed und agitated
1o facilitate the subsidence of
the flocculent precipitate

operator to tell when the silver solution is nearly saturated,

and then the contents of the bottle is shaken wod sllowed |

to subside between the addition of every two or three drops,

shen ot Just the drops of salt solution fail to producs:

sothat w
any more precipitate in the silver solution, then the tolal
quantity or volume of salt solution used may be acourately
cale of the

test is duplicated, and the yesull

read off on the b retie To avoid any error the

A little experience enables the | 2

Scientific American,

compared, should sgree very closely, 1If it is found, for
Cnstanee, that 80 c.e, of the salt solution corresponds to
80 e.¢. of the silver solution, then thesolution in bottle No.
2 s marked 1 o= my. silver;” and bottlo No. 1, “1
e eo=10 mg sileer,” vy ity contents  contain ten times as
much salt
| Thus standardized the salt solutions become, when pro-
perly used, neeurate measures of the nmount of silver In o
liquid.

In the sctunl wsay of 4 silver alloy from half to one
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| gramme of the metal is weighed out, put into the titration
bottle with 4 or 5§ c.e, of nitric ncid (of sp. gr. 1:2), and the
contents heated by placing the bottle obliquely in o hot
water bath.  From time to time the nitrous fumes are blown
out and the bottle frequently shaken to promote their expul-
sion. When solution is complete the bottle is removed and
its contents allowed to cool. If the alloy contains gold, a
small quantity of pure sulphuric acid is added, and the liquid
boiled until all the gold has separated. The liquid adbering
to the stopper and neck of the bottle having been rinsed
down with a small jet of distilled water, salt solution No. 1
is gradually let in from a burette antil the silver solution is,
as before described, nearly saturated; then salt solution No.

EXPERIMENTAL BATTERY AND GALVANOMETER

, from unother burette, is gdded until the exact point of
| saturation s noted. The readings from the two burettes
properly reduced will then indicate how much pure silver
the alloy contains

Tests of this kind should always be made in duplicate to
nvold error,

[n testing photographic silver baths the total quantity of
bath Is measured, nnd a clean burette is filled to the zero

of the two tests, when |mark with a definite portion of it, previously diluted with | The plane flat surfaces of the cell offer facilities for the

55

distilled water to about ten Gimes its volume,
shnken. About 50 c.c. of stundardized wilt solution i mixed
with just enongh of & strong Aquoous solution of pure
potussinm chromate solution to distinetly color it Then
the dilute sliver solution Is graduslly let in from the burette,
the mixture being ngitnted after evory few drope.  An long
ae there is an excess of sult the orange rod silver chromante
formed when the drops of silver solution strike the sallt
liquid Is quickly decomposed and. dec wlorized.  When the
point of complete saturation is reache d thix decompoxition
nn longer takes place, snd the solution assumes o distinet
orange red color,

The quantity of silver solution required to saturate 50 o.e.
of the standardized salt solution is then rend off on the
burette,  As the quantity of silver this volume of salt solu-
tion corresponds to is known, the rest of the calculstion is

is easy.

and well

et s

DYNAMIC ELECTRICITY.
BY OBO. M. ROPKINS.
GENERATION OF THE ELECTRIC CURRENT.

When two dissimilar metals, such as pure copper and pure
zine, are placed In contact in acidulated walter, evidences of
netivily immediately appear in the form of a cloud of micro-
seopic bubbles constantly rising to the surface of the water.
If the metals are individually capable of resisling the action
of the ncid solution, it will be noticed that on separating
the metals the action ceases, but it will commence ngain as
goon us the metals are brought into contact. The same
action is noticed if the two metuls are connected by a wire,
which may be ¢ither wholly within or partly out of the acid-
ulated water.

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

The copper is scarcely attacked while the zine slowly
wastes away. 1f the wire connecting the zine and copper
| be cut and the two ends pluced on the tangue, a slight but
| peculiar biting sensation is experienced, which will not be
felt when the wires are disconnected from the metals.

A piece of paper moistened with a solution of iodide of
| potassium and starch placed between the ends of the wires
exhibits a brown spot, showing that between the ends of the
wires there i8 a species of energy capalile of effecting che-
mical decomposition. If a wire joining the copper and zine
is placed parallel with and near a delicately suspended mag-
netic needle, it will be found that it is endowed with pro-
perties capable of affecting the needle in the same manner
a8 a magnet. This form of cnergy is dynamic or current
clectricity, generated in this case by chemieal action and
confined to, and following a continuous conductor, of which
the two metallic elements und the acid solution form a part,
the whole comprising a complete electric circuit.

For the purpose of studying the generation and behsvior
of dynamic electricity the elements referred to may be formed
into an electric generator or battery, and the mn:;nctic needle
and conducting wire may be combined to form an electricsl
indicator or gulvanometer.

The engraving shows convenient apparatus for making
the primary experiments in
dyvamic electricity. The
gluss tank or cell is built with
special reference to project-
ing the visible manifestations
of the phenomens exhibited
in the cell, upon o screen, by
means of the lantern, to en-
able » number of persons to
observe simultaneonsiy.

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

As commercisl zine is so
impure a5 1o be violenily at-
tacked by the exciting liquid,
it is well to dip the zine strip
into the solution, and then
apply t it a drop or soof
mercary, which amalgamates the surface of the zine and
prevents local action.

When these two plates are brought into contact with each
other in the exciting lquid, hydrogen gas is given off
copiously at the copper or negative plate, while the action at
the zine or positive plate is almost unnoticeable. If the

plates are connected together by a conductor outside of the
solution, the same phenomenon s observed.
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~ action isshown in Fig. 2 greatly magnified. The gas bubbles

" another, taking an upward course. When a large bubble

ouit is ed, the first visible indication of action is the
sudden whitening of the copper plate as if it were frost-
covered; the next indication of action is the formatica over
the entire surfiace of the plate of myrisds of minute silvery
bubbles, which grow until they become detached, when they
rise to the surface and escape into the air. These bubbles
may be discharged into the mouth of a small test tube, and
when a sufficient quantity of gas has accumulated it may be
ignited, showing that it is hydrogen.

The appearance of the negutive plate when the cell is in

formed on the surface of the copper are at first very minute,
but they rapidly increase in size and begin to merge one iuto

has absorbed a large number of the smaller bubbles and
becomes sufficiently buoyant to overcome its adhesion to
the plate it rises to the surfsce and is dissipated.

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

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

SIMPLE GALVANOMETER
like that shown in Fig. 1 will be required. This instru-
ment consists of a common pocket compass, & wooden frame
or spool, and about 20 feet of No. 82silk covered copper
wire. The wood spool (Fig. 3) bas a recess cut in the top at
either end to receive the compass, which is placed a short |
distance from the flat body of the spool, and the wire is
wound evenly around the body back and forth until the spool
isfull. Then the terminals of the wire are connected with two
spiral springs fastened to the ends of the spool and forming
““binding posts ™ for receiving the wires from the battery.

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

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

ENFEEBLEMENT OF THE CURRENT
is principally due to three causes, one of which has already
been noticed, that is, the accumulation of hydrogen on the
negative plate. The film of bydrogen not only prevents
contact between the exciting solution and the plate, but
it actually renders the surface to a certain degree positive,
and consequently in nature, although not in degree, like the
positive plate. Another cause of enfeeblement of the cur-
rent is the reduction on the copper, by the hydrogen, of
a portion of the sulphate of zinc accumulating in the liguid.
This increases the similarity of the two plates, and conse-
quently assists in diminishing the current. The reduction
of the strength of the exciting liquid of the cell and the oxi
dation of the zine contribute still further toward the dimi
nution of the current. All this results in making the two
plates similar in their action, and in a consequent weaken
ing of the current; but this chemical action cannot be
avoided, as to secure any action in a galvanic cell the excit-
ing fluid must be capable of decomposition. The oxidation
of the zine, the accumulation of hydrogen on the positive
plate, and the weakening of the exciting solution are the three
greal caunses of inconstancy in batteries. The first may be
remedied in s great measure by amalgamation; the remedy
for the Jast is obviously the strengthening of the solution; and
the second, the accumulation of hydrogen on the positive plate,
or the polarization of the plate,can only be remedied by remoy-
ing the plate from the exciting solution for an instant, or by
brushing it while in the solution, or by violently ngitating
the exeiting solution. The gaulvanometer needle faithfully
indicates the result of either treatment. The polarization
of the electrode may be strikingly exhibited by allowing the
copper plate to become polarized and then replacing the
zine with a clean eopper strip like the one already polarized,
The galvanometer needle will be deflected in the opposite
direction, showing that the polarized copper plate acts in
the same manner as the zine; that is, it is positive to the
clean enpper plate.  Now by removing the polarized cop
per plate and wiping and replacing it, the deflection of the

Srientific Qmevican,

This method of showing the effect of the poiarization of

the plate is much more conclusive and convincing than to
employ a secondary battery, or to treat the element under
examination as such by connecting it with another battery,
as the phenomenon attributed to the polarized plate mani-
fests itself in an unmistakable manner while the plate re-
mains in position and under the conditions of actual use.

Although the zine is called the positive plate of the bat-
tery, and the copper the negative plate, the positive elec-
tricity proceeds from the copper through the external
portions of the circuit toward the positive or zine plate, and
the negative electricity proceeds from the positive or zinc
plate toward the negative or copper plate,

This is extremely confusing to the student of clectricity,
but still there is & reason for putting it in this way. The
zine plate in all batteries is the active element, and the pia-
tinum, copper, or carbon plate is the passive element. In
the exciting fluid of the battery the current passes from the
zine or pesitive plate to the platinum, copper, or carbon,
negative or receiving plate, thence outward by the conduct-
or attached to the negative plate. This conductor, as it
conveys away the positive electricity, has been called the
positive electrode or conductor: and as negative electricity
appears on the conductor connected with the positive or
zine plate, this conductor has been called the negative elec-
trode or conductor. All that need be remembered is that

electricity proceeds from the passive plate of the battery,
of the battery, and the flow of the electric current outside
of the exciting fluid is from the passive to the active plate.

Terms such as ““ electric current,” ““ electric fluid,” * flow

of dynamic electricity is analogous to that of fluids; but as

sious are to be considered as purely conventional.

Artificial Indigo.
At the Royal Institution lately, Professor Roscoe gave an

on a conductor outside of the exciting solution, the positive |

and the negative electricity proceeds from the active plate |

of the current,” are based on the assumption that the action |

nothing is known of the form of electricity, these expres- |

[JuLy 23, 188y,

these reasons many ingenious contrivances have been de-
vised for the artificial production of ice, and it may not 1,
{uninteresting to give some explunation of the theorjes on
which these machines are founded. When a volatile Hquid
| evaporates, a large amount of heat is necessarily absorhed
! by the resulting vapor, and is rendered latent or impercept.
| ble to the senses and the thermometer.  This heat js taken
I(:lthcr from some of the remaining liquid or else from the
| medium in which the liguid is in contact. The eold pro-
| duced by evaporation is very evident with a volatile fluid
(like ether; when a little of this liquid is placed in the palm
of the hand an intense feeling of cold is observed; the ether
|in evaporating, must absorb heat, and therefore takes i;
from the nearest body, which is the hand, and thus produces
a corresponding reduction of temperature. The evaporation
of volatile liquids is greatly assisted by a reduction of press-
| ure; and, thus, if a little ether be pinced in a shallow dish,
floating on a thin layer of water, and the whole be placed
{ under the receiver of an air-pump, there is not much diff-
culty in freezing the water by a rapid exbaustion of the ajr:
in this case the vapor of ether is renewed nlmost as fust as it
is formed, and fresh quantities of liquid ether are thus vola.
| tilized. The various ice-making and refrigerating machines
are constructed so as to utilize this property pessessed by all
volatile flnids. If the ether be placed in a metallic vesse]
exposing a large surface to water or any other fluid which
requires to be cooled, all the heat necessary for the volatili.
zation of the ether must be taken from the water; the vols.
tilization of the ether is assisted by means of au air pump,
and the ether vapor is then conveyed through pipes to an-
other vessel also surrounded by cold water, where it gives
up the same amount of heat again, and is thus converted
back into a liquid. In this way a comparatively small quan-
tity of ether will cool or even freeze an indefinite quantity
of water, and the whole of the ether can be condensed again
into the liquid state. Instead of ether, liquid ammonia,
' sulphurous acid, or other very volatile substances may be
used, and a variety of complicated mechanical arrangements
| are introduced -to assist in the volatilization, condensation,

account of the latest advance in the utilization of coal tar | 41,4 preservation of the volatile agent used. These mechani.
products by Baeyer, of Munich, in the fabrication of arti- o1 grrangements have been so far perfected that even watey
ficial indigo, which the lecturer considered would eventually | ji<if has been used as the evaporating agent, and ice hay
become of great commercial importance. At present, it yeon gyecessfully produced by such means. Great cold and
cannot be said that the competition of artificial and natural ..o 506 has also been produced by the expansion and con-
indigo is at all comparable with that between alizarine aud | 2oti0n of atmospheric air by machines constructed on &

madder, by which the last named dyestuff has been driven
out of the market; on the contrary, artificial indigo from
coal tar is as yet dearer than the vegetable product from the
East. It appears that native indigo was decomposed by
Fritsche so long ago as 1840, and aniline was then obtained
from it. Subsequently a crystalline substance called isatin

' similar principle to those we have just referred to. For
brewery purposes ice is not sctually required, but rather s
reduction of temperature equal to about 25°F. A machine
(says the Brewers’ Guardian, from which we derive the above)
that will effect this successfully and economically will
probably be required in every brewery of importance before

was procured from indigo; and, later, indigo was made many years have elapsed.
from isatin. The next step was the production of isatin —— e
from an independent source, and this has been done in three Speed of Locomotives Then and Now.
different ways, two of which are too costly for commercial| From the comments of the Philadelphin Zedger on the
use. Baeyer has alone carried it out ina practicable manner. | Stepbenson. centenary, it appears that a greater speed than
He commenced with cinnamic acid obtained from oil of  ten miles an hour for the then projected Liverpool and Man-
bitter almonds, but this was much too costly, It has been | chester Railway was not to be thought of for fear of alarm-
found by Dr. Caro and Mr. Perkins that cinnamic acid can | ing the people and so defeat the charter. Such breakneck
be obtained from toluene, which is a product of coal tar. speed was *‘grossly in the teeth of all experience,” fifty
From cinnamic acid, however obtained, a complex acid can | years ago. The Ledger says : :
be produced which is now for brevity called propiolic acid. | ** The reminiscences are both interesting and curious
This acid gives the colorless isatin, from which, by the use 'now, when heavy trains are carried over long distances at
of suitable reagents, the indigo blue dyestuff is obtained. | steady rates of forty to fifty miles an bour, and when the
The commercial aspect of the production of indigo in this locomotive has attained to a speed forexperimental purposes
way is affected by the cost of preparing the dry propiolic acid. | of seventy miles on good tracks. It is to the steady gait of
At the present time the materal is placed in the hands of the railway engine at the forty-mile speed that we desire to
Manchester calico printers at the rate of 63, per pound for a invite attention. This is a regular rate on several railways
paste containing 25 per cent of dry acid. The acid itself is I radiating from Philadelphin, but for our present purpose we
worth 50s. per kilo, of which only 6858 per cent yields | shall sclect express trains on the West Jersey Railroad. Sup-
actual dye, so that the price of artificial indigo, being not | pose a passenger, stacting st Cape May at seven o'clock in

less than 73s. per kilo, is more than twice the value of the
pure natural color. Hence competition with the Oriental
product is not possible until the makers can reduce the price
of dry propiolic acid to 208 per kilo, and also obtain the
theoretical yield of dye therefrom. Still the fact remains
that the artificial process is a chemical reality, only hindered
by economical considerations, which may at any time be
removed, from taking o good commercial position. At the
present exhibition of woolen fabrics, ete., in London, there
ure several pieces of stufls dyed with indigo obtained from
cosl tar, Itis impossible to say whether the process will
eventually exert much influence on the value of the raw
material, or if it will supplant the natural dye, Professor
Roscoe thinks there Is such a difference between the character-
istics and methods of treatment of the two products that there
will probably be room enough for both. The new process
is at least to be regarded as one of the greatest triumphs of
modern synthetical chemistry, which bas had no feld so
fruitful in successes as that which is connected with the
development of the hidden riches of coal tar,

el

Artificinl Refrigeration,

The production of cold and even ice by artificial means is
now a necessity in many industrial processes.  According
to the continental systems of brewing, great cold is required
not only during the actual brewing process, but also for
monthy afterward while the beers are maturing in the cel
lars, In this country the natural production of ice is vory
uncertaln, and some winters may pass withoat safcient

needle will be much less, and it will not fall back 1o 0°, until
the very slight coating of zinc which has been deposited on
the copper is removed from the polarized plate by means of
emery paper or otherwise, Precigely the same effect |s
noticed when a newly amalgamated zine plate is opposed 1o |
an oxidized zine plate. The oxidized plate in this case will

act as the negative.

being formed to be worth colleetion, and oven when ice is
plentiful here we bhave no suitable armangements at band for.
storing and preserving it for use in warmer weather. For

the morning for Philadelphia. He may have that delicate
and accurate piece of mechanism, a chronometer watch, in
'his band, and the ponderous locomotive of his train is in
front of him. The watch may weigh five ounces, the loco-
motive thirty tons; yet the leviathan of iron is as precise in
its movements and as true to time as the smaller instrument
of steel, brass, platinum, and gold.  As the passenger, with
watch in hand, looks first at its disl, then at the watchful
conductor, with his eye on his own timepiece, regalated by
standard, ho sees the sigoal to start the momeunt the hand on
the dinl shows soven o'clock. Then the eogiueer, with his
hand on the lever, lets loose the pent-up steam, and away
goes the engine. It isduo at the end of the tmek in Camden,
8114 miles away, precisely on the moment when the samo
ha!;l‘d marks l.lu{ arrival of nine o'clock. Not a minute carlior
or & minute later. The engine is to go over the cighty-ono
and a half miles whilo the chronometer watch marks pre-
clsely one hundred and twenty minutes. When that time
has exactly elapsod the englne is at the Camden end of the
track: for the Instances when this is not accurately accom-
plished are raro exceptions, and seem to weigh on the minds
of conductor and engiveor. The wheel that tarns the min-
ute hand of the wateh has turned 120 times, and: traversed
about 180 inches, while the five foot driver of the engine has
turned 27,304 times, and has traversed 430,820 feet, or 5,163,
840 fnches! This, as slready said, is done daily with the
utmost regularity, and, considering the steadiness with
which it is done, and the varying load drawn by the ma-

chine, it may be considered as well & marvel of mechanical

fore that parljamentary committee when the project for the




e. Fluted columns, draped with rich maroon
‘at the entrance to this apartment, into which
aray of direct sunlight enters. Al is soft and somber
There are extensive windows, but these are hidden
1y festooned drab silk, so that while there is plenty
nation, it is subdued and yet refulgent. The walls
chocolate brown, the damask, chairs, and furniture
“and black, the fittings rich and bandsome. This fine
on portrait in frame complete, standing a meter high
s5), 15 a specialty of the firm Benque et Cie., and sells
’ francs. These pictures on the table are what
*“ Paris portrait,” similar in height to the panel
1enade, but half an inch broader, a very attractive
size, but still, to our thinking, not so elegant in its propor-
tions as the promenade,  Of eabinets, there is also a collee-
tion, not large, for we believe that there are not more than
" w score of photogruphs in the whole salon. Two or three
 cartes are hero also, but during the past three months, our
* host tells us, not n single carte picture Lins been taken in the
 establishment. Here, ton, we find Madame Nilsson, not in
& frame, but iv the flesh; she is looking at some portraits of
= * sister artistes, after undergoiog a lengthened sitting,  “ We
o have just taken one hundred clichés,” our friend whispers,
1 “*and withio the space of an hour and a half.”

q Mﬁt A,

atives wero developed at night, and there werv ovly
scholcal failures. “Elle ne voyait plus,” when she
fler the ordeal, our bost remarked of the fuir
‘ettainly, such rapid work could not bave
: m before the duys of gelatine. There is no
 room adjacent to the studio; the plates in their slides
z shaft from the laboratory below, and delivered
the assistant’s band in the studio, after the manner
Window & Grove's studio, which we described
~ The exposures are made by means of the

y pueumatic-Cadett shutter.
¢ enlarging-room there is one point worthy of mem-
he camera is disposed pretty weil as usual; but just
of the transparency s placed a swing looking-glass

jor | or mirror, perhaps twenty inches high, This permits, in a

most convenient manner, the concentration upon the trans

f | parency of light that comes through a small opening in the

wall, and if the mirror is turned to its proper angle by hand,
the hand belng never quite steady, no partial lighting s
likely to ensue,

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

Starch, prepared fresh every day, is invariably employed
for mountiog at the Benque establishment; where 0 much
publishing is done it is & matter of imperative necessity that
the mounting should be depended upon, especially as black
monnts are largely used just now. We are glad to hear, by
the way, that of late these black mounts are more satisfactory
than was the case a short time ago. Numerous cases of fad-
ing were then rife, and the cause, as our reader knows, Mr.
Spiller was able to trace to the presence in the mount of a
considerable quantity of sodium chloride, or common salt.
The test to discover this—namely, the adding of a few drops
of nitrate of silver solution to water in wkich oue of these
has been steeped for some hours, and observing whether any
turbidity results—is so simple that any photographer can
make use of it for himself.

Besides making itself known through its publications, the
firm also adopts the practice of exhibiting its works largely
in' Paris,  The Boissy d'Anglas, although a turning out of
the Faubourg 8t. Honoré, is nota very frequented thorough-
fare, and henee visitors to Paris might well escape secing the
stadio, MM. Benque et Cie. have therefore opened an ex-
hibition in the Rue Royale, that familiar street leading from
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Main and Second street bridges, a small air screw on the

same principle as the large one has been put up at the St.
| Cliarles street opening, and is now exbausting the gases at
|the mte of 80,000 cubic feet per minute. The effect of this
'uull model, which is only 4 feet in diameter, leaves no
doubt as to the success of the large screw when it shall be
placed in position. Room is beiug prepared in the engine
lhouse fora 16.1ight eleetric machine, should it be considered
advisable to light the tunnel in this manner. No extra power
will be needed, ns the engine ordered will be of sufficient
eapacity for both fun and electric light,”

P —

A Rallway Tunnel through a Voleano.

The rocks which constitute the southern island of New
Zealand are for the greatest part of the archaic type, consist-

quartzite, and felsitic rocks. They are partly covered by
palmozole stmata, which are folded up into inoumerable
troughs and saddle-backs thronghout the provinee of Canter-
bury, and which partly belong to the carboniferous period,
0 that there are prospects for a future discovery of coal beds.
By far the greatest interest, however, is offered by the exten-
‘ sive volcanic phenowmens of the island, and among them the
L extinet volcanoes upon the Banks peninsula, eastof the lown
of Christchurch, are prominent. This peninsula, now only
connected by bands of low and recent deposits with the main-
land, was once a complete island, only formed by volcanoes,
which rose up from the bottom of the sea. The special con-
struction of such an extinet volcano has been made visible by
a tunnel of 2,620 meters’ length upon the railway between
Oliristchurch and Littleton, which bas pierced through the
walls of a volcanic cone and thus has laid bare its structure
of successive streams of lava and beds of scorim, ashes, and
tfm, which are again intersected by dikes of younger vol-
canic rocks, This is perhaps the first voleano through which
a milway bas been constructed.

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

bl

Earthworms and Anthrax,
An important report was presented to the Aeadémie de
Médecine, at its meeting on the 17th inst., by M. Villemin,
;in the name of a commission appointed to investigate the

ing principally of gneiss, granite, micaschist, phyllite, -

the Madeleine to the Place de la Concorde, and here a dis- Statements of M. Pasteur as to the presence of the germs of
play of the firm's finest work is exhibited. A pidee de resist- | anthrax-bacteria in the soil, and their transportation by earth-
ance I8 alwnys present in the form of a scene from one of the | WOrmS, stalements which had been contradicted by M. Colin,
Paris ploys. Whatever happens to be popular on the boards | ©f Alfort.  In the investigations of the commission they first

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

=
iJ

Michael Strogoff is the preseot attraction, a fine enlargement
from nature, measuring perbaps three feet across, and io-

for the moment is here illustrated. The boat-scene from |

inoculated five guinea pigs with earth taken from the soil
over a trench in which animals dead of anthrax bad been
buried twelve years previously.  All the guinea pigs died,
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12 Cartes-de-vigite, 80 francs; the dozen following, '30‘ cluding the portraits of half a dozeu favorites. Any scene | the first four from septicemia, the fifth from wel! marked
francs; 12 cabinet portraits, 80 francs; 6 cabivet portraits, | s chosen in which many characters are grouped, and the phio- Anthrax, and the latter presented numerous bactena in the
80 francs; the dozen following, 60 francs; 12 Paris portraits, | iograph being well executed, it naturlly draws considerble | P1ood of the heart and the spleen, which organ was consider
120 franes; 6 Paris portraits, 80 francs; the dozen following, | gttention. A maguificent portrait of Gounod, another of Ably enlarged.

106 francs, IJudic. and a forcible picture of that Swedish professor with = & sevond similar series of guinea pigs were inoculated with
= In the Benque establishment, gelatine rc.!gns supreme. | the hard name who discovered the North Eust passage, aro | “arth from above a pit in which animals dead of the disease

Do you develop at onee, or in the evening " weask. Al | )50 attractions at the little exbibition in the Rue Royale,— | bad been buried for three years.  The first four of these also
ways in the evening—we are now so confident of our results; | Photographic News. g | died of septicwmia, and the fifth of anthrax, with sharacter-
of those hundred clichés just taken of Madame Nilsson, not e Vintlo bactorin. A third series were inoculated wlu; “ virgin
one will be developed till tonight.” The development is | Ventilating the St. Louls Tunnel, 8ol "—i, ¢, carth from a spot in which, * within lvin
done by artificial light, by mesns of a gas-burner behind | The annual report of the St. Louis Bridge Company has | mewmory,” no animal dead of anthrax had been buried. Ag
ruby glass, & convenient tap permitting the photograpber | the following in regard to the ventilation of the tunnel which | of these continued well, presenting only at the point of the
1o heighten and lower the jot at will. The developing, too, | forms part of the western approach to the bridge: Inoculation o smwall nodosity the size o'l a out, and consist-
for the mont part is done mechanically. As soon as some “The iocreasing number of tralus passing through the | ing of an absoess inclosed in o pyogenic membmne. The
idea has been obtained of the exposure of the plate, snd the | tunnel has rendered its ventilation u serious question, as the | fArst two of these experiments with the suspected earth were
time and strength of development, hslf a dozen clichés are | peculiar arrangement of grades and lateral archways mukes | repested, six guinea pigs in all being inoculated. Of these
put together into a rocking tmy. The developer is poured [it almost impossible for natural veutilation (o take place. | all died, five of sopticeomia, the sixth of anthrax.  Twoother
over the films, and then the tmy rocks to and fro by itself, | For some wonths past it has been almost impossible to keop | guloea pigs were inoculated with blood from the animals to
kept in motion by a beavy pendulum that swings underneath. | the track gangs long enough fo the tunoel o properly ropalr | which anthrax had beon eommunicated in the first two serd
It saves a world of trouble, ourhost tells us, and produces | the track; and, in addition, the great quantity of smoke | of experiments, and both died of the same isease. A dl'oﬂ
very uniform results.  We always like to take the sense of | pouring out of the openings at 8t Charles and SBecond streots | of blood taken from the esr of one aud *sowa ™ | .
photograpbers on the development of dry plates, and we put | has caused us to be threatened with numerous damage suits | decoction of fowl, reproduced pure and abundwot l:l::;.
the question whether pyrogallie or oxalate treatment is pre- on account of this nuisance. There remained, therefors, | bacteridia, g
ferred. ** Ozalate toujours—Ozalate towjours™ is the ener- | but one course 1o pursue, to put up o shaft and mechanical Some worms were also taken from the esrth over the
getic reply ventilator, to thoroughly exhaust the gases from the tunnel, | io which the animals bad been buried three and twel e

The studio is large and roomy—the largest in Paris, our  and to discharge them at & sufficient helght not to nunoy the | before, and their exorement (the worms being still I:.’m
friend says; st any rate, it measures fifteen meters (nearly | public diluted with o letle distilled water, and 'llhsll llu:.")m
fifty feet in length), There is nothing particular to be noted | ** Cal. C. Shaler Smith haws devoted a great deal of time | pigs wore Inooulited.  OFf these lﬂ.o died from npﬁnmm
about the lighting; toplight Is the dominant Jight. The and attention to this problem, and the very tngenfous plan | and the third from anthrax. Other threo guinea -
walls are of very durk browo, and we remark upon this. | devised by him Is now in the course of belng careled out, | inoculated with the excrement of worms taken :‘:m
They are dark, admits our host; but when they are sgain | The requisite property has been condemned and acquired, | bensath whiol, during the Commune, humun bod! -
painted, wo shall color them darker still.  Large plates are and the iron for the chimney (which is of boller plate, and | boen intereed.  One oflho‘nln-plpd]dfm sabo

at the Benque establishment, and large cam: | will be 15 feet in dinmeter and 125 feot high), is now oo the [ the other two continued ‘well. I‘Ia, the mm
.

v rule, six poses are taken on ope piate. We ground, and the ercction has begun. A 120 horse power | worms oy trench ‘ #

other day the circumstance of Madame Judic | engine is under construction. and ngpnrumullv MTew, l:::ln‘ been M“fm:‘lﬂfﬂm;mt: 'qdh:g:::? ‘hum ’
being portrayed 132 times in this studio ot one sitting.  Sbe | a capacity of 400,000 cuble feet of alr per minute, will ]."“'g rise 10 & mpld production of by Y o
was at the ateller for two hours only, and, during that time, | placed in the base of the shaft and worked by this engine. | lated Into two guinea pigs, caused by m" ‘
chavged her dress four times. Twenty-two poses were taken, | To enable the repair gangs to work continnously in the tun ‘ nnthms. The experiments and ; the ST
of each six clichés, with an exposure of about three seconds. ' nel, and 0 silonce the complaints made as 1o the smoke n'combmum o ﬁom«l “
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