48
Srientific Dmerican,

ESTABLISHED 1845,

MUNN & CO., Editors and Proprietors.

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

P e

A. E. BEACH,

- P . o T—— .

TERMS FOR THE SCIENTIFIC AMERICAN,

One copy. one year postage included.. ... $3 20
One copy, six months, postage included .
Clubs.—One ex ra copy of THE SCIENTIFIC AMERICAN will be supplied

gratis for every ciub of five subscribers at $3.20 each : additional copies at :

same proportionate rate. Postage prepaid.
Remit by postal order. Address
MUNN & CO., 8¢ Park Row, New York.
The Scientific American Supplement

is a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT
is issued weekly. Every number contains 16 octavo pages, uniform in size
with SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEM!NT,
§5 00 a year, postage paid. tO subscribers. Single copies, 10 cents. Sold by
all news dealers throughout the conntry

Combined Rares. —The SCIENTIFIC AMERICAN and SUPPJEMEKNT
will be sent for one vear postage free.on receibt of seven €ollars. Both
1PaLeTs to one address or different addresses as desired.

I'1i: sufest way to remit is by draft postal order, or registered letter.

Address MUNN & CO ., 37 Park Row, N. Y.

Scientific American Export Edition.

’1,‘h(=j SCIENTIFIC AMERICAN Export Edition is a large and splendid peri-
odical, issued once a month. Each number contains about one hundred
lar%e quarto vages, nrofusely illustrated, embracing: (1, Most of the
plates and pages of the four preceding weekly issues of the SCiENTIFIC
AMERICAN, with it$ 8plendid engravings and valuable intformation: (2.
Qomm ercial. trade, and manufacturing announcements of leading hovses.
Terms for Export Edition, $5.00 a yenr, sent prepaid to any part of the
world M:flgle cobies 50 cents. ™ Manutacturers and others who desire
to secure foreign trade may have large. and handsomely displayed an-
nouncements published in this edition at a very moderate cost.

The SCIENTIFIC AMi1ticAN Exoort Edition has alarge guaranteed clrcv-
lation in all commercial €1aces throughout the world. Address MUNN &
C® 37 Park Row, New York.

23, 1881

NEW YORK, SATURDAY, JULY

Contents.,
(INlustrated articles are marked with an asterisk.)

Acid, tartaric, in diphtheria
Agricultural inventions...
Animals, motions in e
Aqueduct, Wash’ton, Unjon arch* 47 |

53 1 Inventions, DeW........cveeeuiuennns
.. 51 Inventions, recent. ..... .
. 49 Japanese fan as an audiphone....
Lady Franklin Bay expedition ...

b, tively short period of seven years.

Assay, volumetric, of bullion. etc* 85 .
Balloon, straly, a
Brain, the, electrotype of..... .... 53
Bray, the, of the Mexican donkey 54
Bullion, alloys. etc., vol’cassay of* 55
Buttons, imprevement in Ceeees

Celluloid, manufasture of
City, manufasturing, mode
Comet. the, separation of .
Diphtheria, lemon juice in..
Diphtheria, tartaric acid in..
Dynamic electricity ...
Earthworms and anthrax,..
Electric energy, storage of .
Klectr® massage*
Engineering inventions.. .-
Exhilarating substance, new.... .
Fan, Japanese, a8 an audiphone.. 47

54 : Mechanical movement,ne
Mildew. to remove (2)

Lamp. suspended. reflector for*..
Lemon juice in diphtheria .
Locomot%vea. sPeed of ..

Manufacturing city, modei
Mechaniecal inventions. ...

2einnn
Museum of natural history
Papier mache (1)....... ... vuue ...
Phosphorescent substances.
Photographic salon, French
Pigeon, patent,a, .. . ..
Poisonous refreshments ..
Reflector, new, suspended lamp*..
Refreshments, poisonous
Refrigeration, artificial....
Safety valve, boiler water.
Spring hinge, improved*

Fulminating compounds. 43 ! Steam botler notes.....

Glass, toughened..... 54 : Steel boiler fiue, a collap: 51

Glove fastener, new* . 50 | Tire tightener, new*..... 51

Gun cotton, compressed. 58 | Telegraph wires in sewers... 49
50 | T'aling, india rubber, pres. of. 50

Hinge, Fsidr'i nyw, improved
I11¥dranlic mining in Califo:
Indigo. artificial
Inventions, agricultural.
Inventions. eng‘neerin,
Inventions. mechanical...
Inventions, miscellaneous....

| Tunncl, railway, throu *h volcano 57
unnel, St. Louir, ventilating...... §

" Wushing'naquedast, Union arch®
. Whitewash, durable, 8....ec.c..... 2

TABLE OF CONTENTS OF

THE SCIENTIFIC AMERICAN SUPPLEMENT

No. 290,
For the Week ending July 23, 1881.

Price 10 cents. For gale by all newsdealers.

PAGE

I. ENGINEERING AND MECHANICS.—George Stephenson, the
Father of Railways.—Sketch of his life and labors.—7 figures.—
Portrait of George .~=.1ephcnsml-—lhrthﬁm.[-.e.-.'l.-u: Experiment
coach, common car.—~The rocket.—The {lzst railway suspension
bridge. —The Experiment, first railway passenger coach

The Geor e Stephenson Centenary at Newcastie —1 fi ure.—
Then andnow.—Theearliest and latestlocomotive engines .. 4617
The Breakage of Car Wheels . 4618
Frenchk Telescopic Gas-holder.—~The tank.—The guide framing. —
The holder.—Inner lift.—®uter lift. —Guiding arrangements.—
Inlet and outlet pipes.—Executionof the work.—2figures.-—The
arseilles Gas Company’s telescopic gas-holder.—8ectional eleva-

I
53

flou and plan of gas-holder and tank  .....oooiiiiiiiiiinnen . 46
Apparatus .'Eurl"rer Ting Starch. 1figure . 4&“32
T46 Zincographic Mress.” 1 figure.—New zince raphic press. 4621

The sanulacturs of Bank-hill and Bond Paper ................. .

. TECHNOLOGY AND CHEMISTRY.—Determination of Phos-
phoric Acid. By I BRUNNER.... ...cvevseeecreiresieesnns vosnnnen
Determination of Phosphoric Acid. By CARL MOHR..
Red Lead. By FrIEDRICE LUX,
Phosphorus in Poisoning. !;{ L. MEDICUS....
Mantpulation of Chemical Appuwrutus.—-=toppers. —5l sgures. —
Methods of grinding, hoving, pressing, lnscrting, fastening, and
removing stolpers,— Apparatus, ete. s .-
Sulphurous and Hulphuric Acids.—Flementary ch
brewers Cneeeneaes e
Experiments on Ice Under Low )ressure y THOMAS CAR~
NRLLEY. 8figures.—Apparatus used in Mr. Carnelley’s investi-
gatious.—Proofs of the maintenance of ice at burning tempera-
3

[ 462

..... TTIRT

ure
Hydrogen Superoxide.

III. ELECTRICITY, ETC.—Secondary Battery of M. C. Faure.........

Action of Electrolysis upon Toluene 4623

The S€cret of the Magic Cabinet. 1figure.—~The magic cabinet.. 462

The Devioscope.—An apparatus for giving directly the relation

between the angular velocity of the earth and that of any horizon
around the vertical of the plane. —4 figures .

-Televhot-ugmghy. pures.— Plans  of apparatus.—lmage

focused upon the transmitter the

receiver..

4624

Image as reproduced by

IV. HYGIENE AND MEDICINE.—Mesmeric Experiments.—Experi-
ments in artificially induced Trance —Hypnotism and somnambu-
lism, with illustrations of catalepsy, ecstasy. Plgldlt% apparent
desth, etc. ,before the N Y. State Medical Society, by Dr. Beard.. 4629

Some Practical Hints to Recent Graduates in Medicine. By Dr.
BOARDMAN RrED . .
Use of Test Paper in Diseases.

RCHITECTURE, ART, ETC.—Chichester Cathedral
illustration S e

Chichester Cathedral.—History and description. . .

Arton the Stage —Materials and methods of the cal sce
painter.—Secrets of the scene painter.—Colors used.—Other mate-

rialsused

4622

1 figure.—

VI. MISCELLANEOUS —The _Winner of the Derby.
Iroquois, the winner of the Derry
Bamboo.—Its uses in China.—Its cultivation in the United States 4630
Washings from Roads.—Their value as fertilizers....
Lime on LaWDB.ciiiseiiiaseeieninneee o eetetttecetansaesoransantas eeee. 4630

15 act of division.

Scientific dumevican,

SEPARATION OF THE COMET. '

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

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

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

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

For illustration he refers to the comet discovered by Biela
in 1826, whose splitting has already been mentioned. This_

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

.comet was found to revolve around the sun in the compara-

his telescope, was surprised (o find not one, but two distinct ;
comets in the same field of view. The distance between the !
night, until in March the distance apart had become 200,000 |
miles. At its next return in 1852 this distance had become |
more than a million miles. What became of the comet in :
subsequent years can only be conjectured, for it has never |
since been seen, unless an observation of a strange body by |
Pogson, in Madras, is held to be authentic as a view of this ;
‘ comet of Biela—a matter about which opinions are divided.

Professor Boss continues: ‘ What has happened once may
happen again.
pulsion exist in the particles which constitute a comet. It
is to this that we probably owe the varied appearances in the

" the existence of the gigantic tails which are seen projected
from theheads of comets on the side opposite the sun.

It would seem possible that the two comets of 1807 and
1881 may have formed a single body in distant seong of time,

two, diverging more and more widely, until now we have
them, the one following nearly but not quite in the wake of
the other at an interval of about seventy-four years. Itisa
question well worth the close examination of astronomers.
If the present comet should prove to have a period of from
1,400 to 2,200years, thereasonableness of the above conjec
ture will be almost demonstrated.”

The observed division of the comet now in sight gives
peculiar significance to these suggestions. It alsoshowsthat
the natural subdivision of a comet is no longer to be con-

tronomical anomaly. And the question arises: To what
extent can this process of subdivision go? The hypothesis
suggested by the behavior of Biela’s comet, namely, that
meteoric belts or streams may be due to cometary disintegra-
'tion, certainly receives additional plausibility from this
: repetition of (so far as positive observations go) the primar,
| With a few more splittings the comet
might entirely cease to be visible.

------ A —

FULMINATING COMPOUNDS,
In answer to a number of correspondents respecting ful-

%2 i minating compounds and mixtures, we give the following:
A fulminating composition is one that detonates by per- |

i cussion or friction. There are a large number of substances,
‘ chemical compounds and mixtures, that come within the
“scope of this definition, but for various reasons only a few
of these have found any practical application as primers.
Nitro-glycerine, nitro-cellulose (gun cotton), and the chloride
iand iodide of nitrogen are fulminating compounds, though
! not usually classed with percussion mixtures; but their deto-
|natiou takes place with extreme violence, and so quickly
that in many cases they do not ignite gunpowder when
detonated in contact with it. Chloride of nitrogen is so ex-
_ceedingly sensitive to friction or percussion, that its prepa-
iration is rarely attempted. It can only be prepared and
iused safely in minute quantities. The following aresome
i of the metallic fulminating compositions:
Fulminating Antimony: Tartar emetic (tartrate of anti-

'mony and potassium), 100 parts; charcoal, finely powdered, .

3 parts.

The mixture is well triturated together and put iuto a cru-
“cible, capable of holding one-fourth more than the charge,
~and covered with a layer of charcoal. The cover is then
|luted on and the crucible exposed to a bright red heat for

" three hours, then covered with clay and allowed to stand for
i severt hours, after which the contents is carefully transferred
I to a wide-mouthed, glass-stoppered hottle, where, aftera few
hours, it crumbles into a powder. This powder contains
much metallic potassium as well as finely divided antimony,
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two bodies was small, but went on increasing night after;

and that at a certain period the original body separated into,

sidered—as the splitting of Biela’s comet has been—an as- |
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and fulminates violently when brought into contact with
water, or when moistened with a drop of that liquid.

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

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

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

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

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

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

Dissolve 1 part of silver in 10 parts of hot nitric acid
(sp. gr. 1'37), and add the solution to 20 parts of alcohol of
85°. Gradually heat the mixed liquid to the boiling point,
then set it aside to cool. The fulminate of silver deposits in
lustrous white crystals. They are washed with a little cold
distilled water and distributed upon separate pieces of filter-
ing paper in portions not exceeding 2 grains, and left to dry
in the air. This fulminate dissolves in 36 parts of boiling
water, but the solution deposits the greater portion of it on
cooling. It is exploded when dry with great violence by
slight percussion or friction, or by contact with a drop of
sulphuric acid. When wet it is not quite so explosive, but
under any circumstances it can hardly be handled or kept
with safety.

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

Dissolve by aid of gentle heat 1 part of mercury in 10
parts of nitric acid (sp. gr. 1-40), and pour the solution at a
temperature of about 131° F. into 8} parts of alcohul
- (density 0'83), contained in a capacious glass flask—at least

six times larger than is necessary to contain the volume of

It is known that great forces of mutual re-: liquid. A few minutes after there begins at the bottom of

| theflask a light disengagement of gas, the quantity increas-
:ing until a quick ebullition is produced. The inflammable

head of a comet as it approaches to or recedes from the sun. | white vapors given off are very poisonous, hence the opera-
2| By able astronomers this force of repulsion is held to explain

" 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 wpon a filter, and the precipitate is washed with
pure cold water until the washings have no action upon lit-
mus paper. The filter paper containing the washed fulmi-
"nate is then spread out on a copper plate, and heated by hot
water or steam to aboit 200° F. The dry fulmipate is
separated into portions of about 114 drachms, wrapped up in
softpaper, and kept in large stoppered bottles. The powder,
when properly prepared, is composed of small brownish-gray
crystals.

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

POISONOUS REFRESHMENTS.

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

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

Less fortunate were a party of 509 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
jelght drinkers of the spurious lemonade had died and a
'hundred more were in a critical condition.

Ice cream made in a copper-bottomed boiler is similarly
charged with poisoning painfully two hundred persons, near
Keota, II1, on the 4th. Possibly indiscretion on the part
of the cream eaters may have occasioned serious gastric
trouble without any mischievous agency on the part of the
talleged copper-bottomed boiler; and similar indiscretion
‘may have occasioned the illness charged to poisoned salad
-in Georgia. Still it should be borne in mind that badly
. prepared refreshments are a too frequent attendant of
popular merry-makings, and people cannot be too careful
with respect to their eating and drinking on such occasions.

THE MANUFACTURE OF CELLULOID.*

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

Much care is necessary in preparing it.

A recent com-

*Revue Hrulustriele.
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munijcation made to the Société d’Encouragement gives us | special business and duty it is to know, should have known
the following details in relation to the subject. “ whether or not this particular boiler was up to their standard
The manufacture embraces several important operations: | of strength, namely, four or five times the stipulated load.
(1) the manufacture of the nitro-cellulose or pyroxyline; And they not only should, but they do know, or have it on
(%) forming the mixture into slabs and then rolling them; (3) record, whether cast iron boiler heads of this diameter and
pressing and heating the rolled product in order to form thickness are in the habit of blowing out at the pressure
blocks; (4) cutting the blocks into sheets of various thick- stipulated in their certificates. If these inspectors now
nesses, according to the purpose for which they are to be decline to pass all cast iron boiler heads at a desirable press-
used; and (5) heating the products. -ure they seem to stultify themselves. 1f they refer the
‘The pyroxyline is obtained from cigarette paper of very, matter to the city attorney, asisreported they have done, or
good quality. This paper, inrolls 13 inches in width and : to any other’lay authority, their dilemma is complete, asthey
33 to 351b. in weight, is unrolled mechanically and immersed | thereby acknowledge their ignorance of the whole subject.
in a mixture of 5 parts of sulphuric acid of 66° with 2 parts In the mean time the owners of similar boilers are in a state
of nitric acid of 42° B., kept at a temperature of about 35 of mind not to be envied. If they decline to insure their
degrees. The cellulose of the paper, after twelve or fifteen : boilers they take a risk that they now know less about than
minutes’ immersion, becomes changed into nitro-cellulose, ever before. If they insure at the present presshre they
which is soluble in a mixture of alcohol and ether. The seem to have little of the protection to their lives that is
solubility is tested by a hasty trial. The product is then re-; promised by insurance certificates, and they are, moreover,
moved from the acid bath, the liquid is expressed from it, : liable to suits atlaw if it can be shown that they have broken
and it is thrown into water. After a preliminary washing : the contract. 1f they reduce their working pressure for
it is placed along with water in a pulp vat and triturated  the sake of insurance and safety, they will at once require
from two and a half to three hours in order to obtain a, additional boiler capacity, and not only that, but loss in
homogeneous paste. The pyroxyline then has to undergo working low steam in the engine will also follow.
bleaching, the operation being effected by the use of a solu-| The inspectors and the jury searched in vain for a defect
tion of permanganate of potash. When contact with this ' in the broken head after rupture, when it should, if it existed,
reagent has been sufficiently prolonged, the excess of per- have been so plain that a runner could read it. In casting
manganate is eliminated by washing. Then the mass is!about for a plausible argument they charged the fireman
treated with a solution of sulphurous acid in order to dis- | with wetting the head with cold water from his quenching
solve the oxide of manganese, and the operation is finished  hose. They treated the gaping crowd at the wreck with
by a series of washings in water. The whitened pyroxyline stories of anomalous and exceptional cases of fractures that
is put into boxes lined with filtering cloths and then sub- had been seen or heard of in their experience, all of which
mitted to mechanical drying. On being taken from the does not reassure either the owner or the workmen whose
hydro-extractor the material still retains about 40 per cent lives are daily exposed to such accidents.
of water and is found to be in a state fit for the preparation ~ Now it naturally occurs to the thoughtful practical engi-
of celluloid. neer to inquire what has so suddenly brought about this state
1t is then passed through a mill having metallic runners, of things in a city justly noted for the number of its cele-
first alone, and afterwards wmixed with the proper quantity brated engineers and manufacturers. He remembers to
of camphor (which has been first rolled), and with coloring have seen hundreds of such boilers, and he cannot believe

matters if it be proposed to make opaque celluloid. After a that he has all the time been so near destruction as would
dozen successive grindings, the mixture is moulded in a'now seem when in their vicinity. For forty years past.
cast iron, when not exposed to the direct action of fire or:
are arranged and pressed between 10 to 12 sheets of thick to a similar violence, has shown itself as reliable a structurali

metal frame, by hydraulic pressure, so as to give slabs that
bibulous paper. The water in the mixture is then gradually material for boilers as for any other engineering device, and
absorbed by the paper, the latter being renewed 12 to 15
times. The slabs thus dried and reduced to a thickness of inch have been a common load for land boilers of this size.
about one-tenth of aninch are broken up between bronze , The common sense conclusion therefore is that more than
cylinders armed with teeth. The pieces are allowed to  the supposed load existed upon the Gaffney boiler head, or
macerate for about twelve hours with 25 to 35 per cent. of | that the inspectors and experts are all deceived as to its
alcohol of 96°, and then the coloring matters soluble in alco- | soundness and dimensions.

hol are added if it be proposed to have transparent, colored; The boiler in J. H. Richardson’s mill, near Terrell,

celluloid. The mixture is then passed through the rolling Texas, exploded June 20, killing two men outright and:

mill, the cylinders of which are heated to about 50°, crippling four others.

The operations are performed upon from 20 to281b. at| An elevator boiler at Arkausas City, Ark., exploded June
once. The rolling takes from 23 to 35 minutes and terminates 6, killing John McCuilough, the engineer, and seriously
when the material has become homogeneous. Thereis then , wounding Pat Boland, the fireman, and Amos Ramsey and
obtained a sheet of about half aninch in thickness, which is cut , Jacob Wallace, carpenters.
into pieces of 2314 by 8114 inches. The latter are superposed | To all therefore a careful perusal of the report referred to
on the table of an hydraulic press in a metallic box having |above is earnestly recommended. Itisa simple statement
double sides and being tightly closed, and allowing the heat- | of stubborn facts, and the lesson will be obviously to take
ing to be done by a circulation of hot water. The box is: care of the safety valve and search for inevitable deterio-
heated to 68° during the whole duration of compression, ration so that the supposed margin of safety may actually
which lasts about four hours. At the end of the operation jexist. Whether your boilers have cast iron heads or not

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

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 blocke are then
taken to the planing machine and shaved into sheets varying
from 0008 to 0°12 of an inch in thickness, according to the
purpose for which the product is designed. These sheets
are next placed in a ventilated stove, heated to 5§5°, where
they remain for from eight days to three months, according
to their nature and thickness.

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

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

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

STEAM BOILER NOTES,

The dilemma with which the Philadelphia steam user is

now struggling is becoming serious, whiie the situation occu-

these precautions are imperative.

e e i ——
CENTRIPETAL AND CENTRIFUGAL MOTIONS IN
ANIMALS,

In a memoir published in the Revue Scientifique, 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 centrifugal (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. Delaunay, who has

for a long time been making researches on the same subject, -
has an article in a recent number of the same journal in-

'

which he endeavors to prove, on the contrary, tbat writing,

as well as all motions and gestures in general, are dependent -

upon a physiological, and consequently an anatomical neces-
sity.

|
tally or laterally; yet there are a few that perforni centri

Ipetalmovements—the cat, for example, which strikes with .
'its paw by bringing the latter toward the axis of the body.
: Monkeys make centripetal motions mostly; but these ani-:
Man alone .

! mals hold a place between quadrupeds and man,

lis capable of making centrifugal motions. This physiologi-

cal evolution of motions, which are successively vertical, :

then lateral and centripetal and then centrifugal in measure
as we proceed from quadrupeds to the h'uman species, is
only the result of an anatomical evolution. Accerding to
{ Dr. Delaunay’s researches, motions are rather centripetal
. than centrifugal in primitive or inferior races, and rather
| centrifugal than centripetal, in superior races. A centripetal

The motions of quadrupeds can only take place horizon-.

pied by the boiler inspectors is scarcely less grave and per- } motion in a primitive race becomes centrifugal in measure
plexing. The scare began with the Gaffney & Co. explo- asthat race evolutes. Sanskrit, Persian, and Greek were
sion, which occurred on the first day of June, 1881, andwritten from right to left before being written in the oppo-
which was fully illustrated and explained in No. 2 of vol. | site direction. So our chronometers were wound up from
xlv., of the ScIENTIFIC AMERICAN. It was discovered very iright to left before they began to be wound in the other
suddenly, when this event took place, that cast iron was a, direction. The English, however, are behind the age in
dangerously treacherous material for boiler construction. : this respect, since in the screws manufactured by them the
This factshould have been in the possession of the designer, threads still run from right to left, and most of their watches,
the maker, and the engineer, and more emphatically and like those of our ancestors, are wound from right to left.
above all others, the city and insurance inspectors, whose | On the other hand, the people of the United States, who
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lare in great part transformed English, and who without
doubt are more advanced in evolution than those of Europe,
use watches only which are wound from left to right, and
‘ repudiate the old system still in use in England. Writing
was centripetal among the ancient inferior races and is
still so among those of modern times: Semitic, Phenician,
Hebrew, Assyrian, Arabic, Chinese, Japanese, Negro, etc.
. Among the superiorraces not only is writing executed from
‘left to right, but plans, sketches, shading, etc., are begun in
_the same manner. A circle is always drawn centrifugally,
“that is, in the direction of the hands of a watch. In our
designs and on our monuments the symmetrical ornaments
are, starting from the median line, centrifugal To <on-
, sider other motions: we turn a door knob, door key, screw,
stopcock, corkscrew, as well as tools for drilling, cranks of
mills, wheels, etc., from left to right. In all trades and pro-
fessions work is performed in a certain direction, which is
generally centrifugal. To sum up, centrifugal motions,
characterizing the superior races, are a sign of superiority
markipg the last term of evolution. As for sex, centripetal
" motions characterize woman, while centrifugal motions are
- characteristic of man. A woman, for example, strikes with
her palm, while a man gives a blow with the back of the
hand. Every article of woman’s clothing, from the chemise
"to the cloak, buttons from right to left, while man’s gar-
! ment’s button from left to right. When a woman puts on
{a man’s coat she buttons it with the left hand, centripetally,
j doubtless being unable to button with her right centrifu-
| gally.

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

From a psychological point of view centripetal gestures
mark primitive, egoistic, retrograde ideas. On the contrary,
centrifugal gestures express ideas and passions which are
generous, altruistic, and expansive. From a psychological
as well as from other points of view theu, centripetal ges-
tures characterize inferiority, and centrifugal, superiority.
As a result of his studies the auther draws the conclusion
that the centrifugal motions of abduction and of supination
prevail in organisms most advanced in evolution, as the
superior human races, men, adults, intelligent beings, etc.;
while, on the contrary, the centripetal motions of adduction
and pronation predominate in individuals less advanced in
evolution, as the inferior human races, women, children,
people of little intelligence, monkeys, quadrupeds, etc.
| Finally, the physiological evolution of motions, which is
;aconsequence of the anatomical evolution of the limbs,
. proceeds from the centripetal to the centrifugal. Compara-
-tive anatomy and physiology, then, explain why not only
writing, but also other motions, are at first centripetal dur-
ing the first phases of organic development, while the adduc-
- tor muscles predominate over the abductor, and became cen-

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

Objections 1o Telegraph Wires in Sewers.

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

— R —

A Patent Pigeon.
The recent pigeon shooting ‘‘ tournament ” was varied by
a special contest in which artificial pigeonswere used. They
were earthen projectiles sprung from a trap, and similar in
“shape to the clay saucers used for flower pots. The moiion
of this projectile is much more like that of a real pigeon as
"it rises from the gr ound than that of the gyro pigeon. When
it is thrown from the trap it receives a violent rotary motion
which compresses the air within its rim, and gives the
‘“pigeon” more stability, while the convex shape causes it
to sail or skim along very swiftly and settle lightly, when not
hit by the shot, without breaking. The motion of this new
substitute is very similar to that of an oyster or clam-shell
when thrown by hand in such a manner asto skim through
the air. Theclay is light and brittle, and the rapid centri-
fugal motion causes it to fly in pieces easily when struck by
the shot. There were few contestants entered in this match,
but tbe men who did shoot and others who have practiced
at this new projectile say that is the best substitute for live
pigeons that they had yet seen. The pigeon and trapfrom
which it is thro wn are the invention of Mr. George Legow
isky, Cincinnati.
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