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NEW GRANARY AT BRISTOL, ENGLAND.

‘We present herewith an engraving of a building (lately
erected at Bristol, England), which is a favorable specimen
of highly ornate architecture applied to commercial pur-
poses. The ground being defective for so heavy a structure,
a layer, 0 feet thick, of ground brown lime concrete was
spread over the whole site, and upon this platform the ex-
ternal walls were erected, to the great hight of 100 feet.
The building is 95 fcet long, 45 feet wide, and contains ten
stories. The lowest storyis used as one large bonded cellar,
a portion of the top sto-
ry for an ergine room,
and all the reat of the
buildinz for storing
grain, and it will con-
tain 96,000 bushels.

There are only nine
internal supports for
the granary floors,and
this leaves the large
floor space unusually
free of pillars. Theex-
ternal walls are faced
with the hard Catty-
brook bricks, and ad-
vantage has been taken,
of the necessity of ob-
taining a large surface
for the introduction of
air into the granary, for
ornamenting thelower
portion of the window
openings with open
patterns in brickwork.
The great difficulty ex-
perienced in desigring
the usual externai lifts
and external doors on
each floor, for the in-
troduction and delive-
ry of grain, has been
avoided by arranging
the lifts in niches at
the angles of the build-
ing, and by delivering
the racks of grain into
carts upon movable
skids, sliding out of the
round holes under the
first floor string course.
The cost of the build-
ing was $30,000.

Facts about Storms,

From the United
States weather maps
for 1872-3, Professor
E. Loomis has made an
extensive series of de-
ductions, deriving ma-
ny interesting facts,
from which we take
the following :

Theaverage direction
of the storm paths for
two years was N. 82°
east, or 8° to the north
of east, and the aver-
age velocity was 25 6
miles mer hour: but
there is a noticeable va-
riation,both in the di-
rection and velocity,
depending upon the
season of the year.
The course of storms
is most southerly in
summer, and it is alit-
tle less northerly in
winter than it is in
springor autumn. July
is the month in which
the course is most
southerly, and October
is the month in which
it is most northerly,
the mean difference be-
tween thesetwo months
amounting to 33°. The
velocity of progress is
greatest in winter and
least in summer

The diversity in respect to the velocity of progress of
particular storms is still greater. In some cases a storm
center has remained sensibly stationary for 24 hours, and
occasionally still longer, while in four cases a storm center
has advanced over 1,200 miles in 24 hours, and in one case,
May 15, 1872, the average velocity for 24 hours amounted
to 57°'5 miles per hour. Thus the velocity of progress ranges
from zero to 57'5 miles per hour.

The storm path may have every possible direction, and
the velocity of progress may vary from 15 miles per hour
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toward the west to GO miles per hour toward the east.

The fall of rain appears to have a decided iniluence in
modifying the course of a storm path.

Every considerable depression of the barometer is accom-
panied by a fall of rain, and the area of rain fall usually ex-
tends further on the eastern side of a storm center than it
does on the western side. The average extent of the rain
area on the east pide of the storm’s center is 500 miles.

The fall of rain, that is, the precipitation of the vapor of
the atmosphere, is generally accompanied by a fall of the
barometer. According
to the theory advocated
by the late Mr. Espy,
when the vapor of the
atmosphere is con-
densed, its latent heat
is liberated, which rais-
es the temperature of
the surrounding air,
causing it to expand
and flow off laterally in
all directions in the up-
per regions of the at-
mosphere, thus causing
a diminished pressure
over the region of pre-
cipitation, and an in-
creased pressure oh all
sides beyond the area
of the rain.

The progress of the
storm eastward is not
due wholly to a drift-
ing, resulting from the
influence of an upper
current of the atmo-
sphere from the west,
but the storm works its
own way eastward in
consequence of the
greater precipitation on
the eastern side of the
storm. Thus the ba-
rometer is continually
falling on the east side
of the storm and rising
on the west side, in con-
sequence of the flowing
in of colder air upon
that side. The stronger
the wind on the west
side of the storm, the
less is the velocity of
the storm’s progress.

Some persons might
have anticipated that
an increase in the ve-
locity of the wind in
the western quadrant
of astorm would bave
the effect of driving
the storm eastwardly
more rapidly : that is,
of ‘increasing its velo-
city. But upon each
side of a storm’s center
the wind blows ob-
liquely inward, and
hence we must infer
that in the central re.
gion of thestormthere
s an upward motion of
the air; and this is the
cause of the precipita-
tion of vapor, that is,
the cause of the rain
fall. An increase in
the velocity of the wind
in the western quad-
rant is accompanied
by an increase in the
velocity of the upward
motion in this quad-
rant, that is, an in-
crease of precipitation.
This increased precipi-
tation of vapor tends
to depress the barome-
ter on the western pide
of the storm, that is,
tends toretard the east-
ward motion of the
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storm’s center; and this cause may operate with sufficient
force to carry the storm’s center westward, as actually hap.
pened in several instances in the years 1872 and 1873. On
the other hand, an increase in the velocity of the wind in
the eastern quadrant tv..ds to produce a greater precipita-
tion on the eastern side of the storm’s center: that is, tends
to push the storm’s center eastward, or increase the velocity
of its progress.

Srientific merican.
MUNN & CO., Editors and Proprietors.

NO. 87 PARK ROW, NEW YORK.;
O. D. MUNN. A.E.BEACH.
TERDMS:S.
ODE COPY, ONE FOAT. .. .evuun iusennernaencsesnecannnnnes 83 00
Omne copy, sixmonths ...........coiiiiiiiiiiiiinsnnnnnns

Ten copies, one year, each §2 60. o
Over ten copies. same rate, esch...........

CLU® RATES {

VOLUME XXXI, No. 6. [NEw SERIES.] Tweénty-ninth Year,

NEW YORK. SATURDAY, AUGUST 8, 1874.

Contents :
(Illustrated articles are marked with an aster{sk.)

Alr,compreesed, as a 1n0tor....... 8 Lockjaw and quint J

Air, compressed, heat of .......... 90| Maelstrom, the . .. . 9%
AlCoho! 78 foad, ete....... . 91| Maineto-electricity .9
Aluminu. = TIELT . 91/Mapn, Mr. G. M,, C. . 8
Amazun, Lue vailey of the Maps, mounting. . 81

B5

L9 1
. B0:Metul surfaces, ornamenting.....
. 85Mildew, removing,.

. 81|Mos8s, curing

Medical notes..............

&8

America.use of macmner{1
ADswers to correspondents.
Aquarium, loiag an.......
Aquerium, the.... .. ......
Archeeological explorations
Arsenical wall paper......
Assyris. caaiorations in..
xle grease...........
arometer, use of
Beozowcaeid, ..
Bone charcoal..
Business and personal.
Butter, purifying..

88

. Musicians, primeval.........
. 91|New books and publications
. B5 Nickel plate, Preserving
Nickel-plating ........
Ntle exploring expedition.
Oak apoles or gails*..
Oohtr, the rains of.
Optical delusion, an

8

o
91

8

s )
Chanois leather, was

91|Uxygen gas, making . 90
Cbloral for headache 85| Palnt brush, improved®. . 86
blorates, pulverizin 81| Palestine,............ 83
Cistern, bullding a... 9 Paraffin varnish.... . .9
Colored ire works ... 90| I’'atent declistons, recent . 88
Colors of steel tools... 91| Patente, American and foreign... 88
Compass. the mariner’ 91| Patents, 118t of Canadian.......... %
Crayoas, Conte.... 91| Patente, offictal list of...... (]

Petrifaction vs. putrefaction, .
Pnotogrnpby. {pstantaneous......
Plane’ m"‘y motions, relations of..
Platipg for batteries

Plating solution ...
Patsoning by shot..
Practica) man, the,........... ....
Prescrlﬁtlon,u queerlooking®....
Rain(all and cannonades....
Refrigerating process, 8 new

Uurﬂ.prepsr!uf_,.
Cyanogen, tesling for.....
Cyprus, explorations {n..
Dead cities

Efectric light....... w8
Electro-magnet, makinga..
Klectro-ylatin
Electrotyping, pattery fo

mery wheels, turning. ..
Engravingon wood ......
Epﬁesus, exploration in.
Ergslpe!as, trevtment of
Ktherole of suiphur....

Rome, explorations in
Sargasso ses, the........

Flour, danger in bad .. .. 8l{Scetland, explorations i

Flower market at Florence,Italy.* #3|Screw propellers .......

Fly specks on gilt wor .. 91|Ships, non-inflammable,
Fulmiuvate of silver ... .. 90,Soubos, the perception o
Fulminating powder... .. 90|Springs, power of........
Gasometer, dimensions of. . 90(Steam in the sun.,, 0
Gelatin. sensitizing .. ...... 81, 91|Steel to eutiron................. 5

Goose culture at Strasbour:
Governor, cut-off*...... ... o
Granary 8t Bristol, England*.

Gun cutton, co:upressed...

stevens of Roboken, Messrs®
Storms, Yacts about

Sulphur in lead poigon*
Sunflower, the...........
1| lelescope, arranging a. ...
4| Testing urine for albumenp

HAY f8Ver. .eivuueeevuniicnrennon.. B9 ’[:omatoen and cancer
Hypodermic medication .......... 82|L0rpedo®s; LOV....c.cvuvrerun.raae
Inveutious patented (n Englana.. 83| Trees, digging round roots of.....
Todide of potassium improved.... 85(Troy, explorations
ris aad an orchid,an* ............ 82| Tubes, speakiog...... . 90
ronclad battery, the Stevens*.... 87|Vacuum, weignt of a. . 90
Kaleildoscope,to makea . ...... 91| Vinegar, fermentationof. . 80
Language of insects and animals. 8(|Vomitlng—8ea sickness 85
81 Waterproof glue......... . 9

}:athe, swingofa....
eather cells in batte
Ligbtning, ofl fired by. .
Lime In water pipes.....coueeeuusns

.. 90| Waterproofing with paraffl i
86( Winding of planks..... g
81'Wind, seelng the....oeeennrs venens

THE SIMULTANEOUS PERCEPTION OF SOUNDS,

The celebrated German pbysicist Helmholtz has, in his
Physiological Theory of Music, made some modifications in
various points of the hypothesis by which he accounts for
the functions of our organs of hearing.

1t will be remembered that, in the process of hearing, the
sound waves of the air are collected by the outer ear which
is peculiarly adapted by its form to concentrate them. The
waves then pass along a canal to the tympanum or drum,
which they vibrate. This vibration is communicated bya chain
of bones to the membrane covering the foramen ovale, by
which it is passed to the fluid contents of the inner ear and
thus reaches the nervous surface which transmits to the
brain the sensation of sound. It is not difficult to under-
stand how the liquid in the inner cavities may bethrown into
vibrations of which the durations are the same ae those in
the outer air, while the amplitudes are proportional,if acted
upon by sound waves coming from & single source. But
when we consider that the vibrations of so small a quantity
of air as that contained in the auditory canal, transmitted to
the still smaller surface of the inner ear, suffice to convey a
perfect perception of the most complicated exterior phe-
pnomens, then the mystery begins. During the passing by
of a military band, for example, we hear not only sounds
emitted by the instruments, but the rolling of carriages, the
voices of the crowds, the rustling of the leaves of trees, and
innumerable other noises, all clearly distinguishable.

The eye, it is true, can regard an extended view or & multi-
plicity of subjects, but its perception is successive ; it glances
quickly from point to point and thus embraces all, but the
ear recognizes & number of sonnds simulteneously.

T'o understand the theory by which Professor Helmholtz
explains the phenomenon, it is neceesary to consider the
oscillations of a pendulum. It is well known that a sus
pended body, even if of considerable weight, may be set in
motion, by slight successive impulses, provided the latter be
properly timed. These impulses must be repeated at equal
intervals, and, in the case of a pendulum, act in the same di

rection as the movement of the body, determined by gravity,
which is the motor force. Otherwise their effect will be to
stop themotion ratherthan toaccelerate it. Hence the in-
terval of time which separates two consecutive impulses
must be equal to the duration of an oscillation of the pendu-
lum or to & multiple of such duration. Suppose a number
of pendulums of different lengths be arranged in regular
succession in the same vertical plane, as shown in the ac-
companying diagram. With a rigid horizontal rod, imagine
the experimenter to strike
all these pendulums in
gome particular rhythm.
It is evident that such pen-
i ' dulums of which the
times of vibration are
equal to the interval between two successive blows, or to a
submultiple of such interval,will oscillate. To all othersthe
cadence of the rod will bein opposition, and they will hence
stop and remain at rest. The same result takes place if
sonorous cords,each having its own duration of oscillation, be
substituted for the pendulums. Suppose that in the inter-
nal ear a great number of nervous fibers exist, the move-
ments of which correspond to a determinate impression for
each one. If the liquid vibrates during a certain period all
the fibers having a corresponding time of oscillation will be
set in motion ; and & combination of impressions will result,
peculiar to a given vibration, and different for any other.
Such in brief is the theory by which Helmholtz explains the
perception of simultaneous gounde, harmonies, the produc-
tion of beats, and in fact allthe phenomena due to audition.
The probability of the truth of this view is strengthened
by the fact that the internal ear does contain a great number
of organs which appear to be suitably disposed in order to
serve ag vibrating fibers. In the first edition of his work,
Helmholtz believed that the nerve prolongations, known as
the organs of Corti, fulfilled the purpose, but in subsequent
editions he has renounced this idea, since Hasse has proved
that the Corti fibers do not exist in amphibious animals.
Among the membranes,however, in the interior of the inner
ear, i one known as the basilar, which is ruptured with difhi-
culty in a direction longitudinal to ite fibers, while it yields
readily to force applied in a perpendicular direction to the
same. Helmholtz now considers the fibers of this membrane
to act as a series of juxtaposed cords,and the variation in the
length of the fibers (since Hensen has proved that the
breadth of the membrane increases frem one extremity to
the other in proportion of one to twelve) tends to confirm the
hypothesis.

M. G. Guérolt, the French translator of Helmholtz’ work,
suggests that the Corti fibers may serve the purpose of
dampers, but adduces no experiments or other proof in sup-
port of theidea. An exhaustive comparative examination of
the auditory mechanism in various animals, by means of the
microscope, would doubtless show which organs are every-
where necessary to audition. Besides,as there appears to be
a relation between the: auditory faculties and the pitch ofthe
voice of animals,the detailed comparison of the ears of those
having deep voices with the similar organs of others having
voices of & high pitch would probably elicit curious and
valuable resulte.

THE AQUARIUM,

One of the first principles, in constracting a tank for an
aquarium, is to give the water the greatest possible exposure
to the air. The simple rectangular form is the best. This
is generally constructed of iron and glass; the iron should
be japanned, and the glass be French plate, to insure bril-
liancy and strength. The breadth and hight of the tank
should be about one half of the length. Cheap tanks can be
made of wood and glass, the frame and bottom being of
wood, and the sides of glass. In order to make the joints
watertight, care must be taken to get & proper aquarium
putty or cement. The following is a good recipe: Put an
eggcupful oil and 4 ozs. tar to 1 1b. resin ; melt over a gen-
tle fire. Test it to see if it has the proper consistency when
cooled; if it has not, heat longer or add more resin and tar.
Pour the cement into the angles in a heated state, but not
boiling hot, asit would crack the glass. The cement will be
firm in a few minutes. Then tip the aquarium in a different
position, and treat a second angle likewise, and so on. The
cement does not poison the water. It is not advisable to
make the aqusrium of great depth; about eight inches of
water is sufficient. In regard to the light, great care must
be taken. Too much often causes blindness, aud is & com-
mon source of disease. The light fish receive in rivers comes
from above; and an aquarium should be constructed so as to
form no exception to this rule. All cross lights should be
carefully avoided, at least if the light is very strong. Never
place the aquarium in front of a window so that the light
paases through it ; for, when viewing an aquarium, the source
of light should come from behind us. Not enough light is
as injurious a8 too much, and causes decay of the vegetation.
Having constructed a watertight aquarium, the bottom is
strewn over with clean sand to the depth of 1 to 3 inches, on
this a little gravel is spread ; then a few stones or rockwork.
Heavy large rocks should be avoided ; they displace a large
amount of water and increage the danger of breaking the
glass sides. Pumicestone, well washed, is the best kind,
being light and with a rough surface suitable for the rooting
of plants, etc. ; and if fancy forms are desired (bridge work,
etc.), the pumicestone can be cut qui.e easily to the desired
shapes. The plants are rooted in the sand and the vessel
left at reet for a week for the plants to vegetate. The fol-
lowing plants will be found useful: Utricularia inflata,
usricularia vulgaris, myriophyllum spicatum, anarcharis Can-

adensis, and hottonie inflata.

© 1874 SCIENTIFIC AMERICAN, INC.

In obtaining plants, procure all the roots and see that they
are well rooted. If fungus should form, add snails (planorbis
trivolvis) ; they will completely destroy it. After the plants
are well started, add the shells and amphibious animals.
The following shells will be found desirable: Planorbis tri-
volvis, physa heterostrapha, unio complanatus. Mapy shells
are not needed. Spails act the part of scavengers; and
where the different elements of an aquarium are rightly
balanced, two or more snails will be found sufficient.

If amphibious animals are introduced, the rock work must
extend above the surface of the water, or a float of Fome
kind must be substituted. It is impossible for them to live
under water all the time, and they would die without some
such arrangement.

The turtles claim first rank. The enys punctata, or spotted
water turtle, and the cirysemys picta, or painted water turtle,
will be found to be the best for the aquarium, and should be
procured when very young, as they are very destructive
when old. The tritons (¢riton tigrinus, friton niger), the red
salamander, the cray fish (astacus Bartont), are all suitable,
and present & very odd and yet a very natural look to the
aquarium.

In selecting the fishes, there is no boundary to the num-
ber to be obtained, but experience has proved that com para-
tively a few only thrive in confinement. Among these, and
the first, is the gold fish. He can live for months without
introduced food, and is, without comparison, the most hardy,
standing remarkable changes in the temperature; and he is
the most gaudy and attractive. A large number of the fishes
prey upon each other, and will only do for the aquarium
when in the young state. Among these may be mentioned
pomotis vulgaris, or sun fish, esoxr reticulatus, or common
pickerel, and perca florescens, or yellow perch. The lewcis
cug pygmeus, or rock fish, is a great addition, and is found
very plentifully in our streams. The pimelodus atrarius,
or common black catfish, is ancther worthy of a place. So
algo is the Aydrargia diaphana, or transparent minnow.
But few fish can live in an aquarium; and the needless
crowding together, so often seen, is very hurtful to health,
and causes sound, strong fish in a short time to become weak
and poor. The great difficulty in keeping an aquarium is to
secure enough oxygen for the fish. To a slight degree, it is
the duty of the plants to supply this; but if too much vege-
tation be present, decomposition takes place and ruin follows.
It has been demonstrated that only a small amount is neces-
sary to absorb the carbonic acid given off by the fish
and amphibians; consequently, if the water be daily aerated
with a syringe, it will absorb an abundant supply of oxygen
for the animal life, and the trouble arising from the decay of
much vegetable matter will be lessened or altogether
avoided.

THE PRACTICAL MAN.

Hesat beside us in a street car. He looked over our
shoulder at the new copy of the SCIENTIFIC AMERICAN,
which,fresh from the press,was receiving our final scrutiny,
and requested the loan of the paper for 8 moment when we
had finished. He glanced at the first page, skimmed over the
middle, and peeped into the inside.

I suppose that paper interests a great many people,” he
remarked.

‘We modestly signified our assent, and murmured some-
thing about forty odd thousand.

“Wa’ll, it does’'nt me,” he interrupted sharply. ‘It
does’nt take no books or papers to learn me my business,you
know. Never learnednuthin from books in my life. Did’nt
have but a quarter’s schoolin, and then I went into the shop.
Served my time with old Pete Reynolds, of Boston. You
know’d him, mebbe; dead now. Was his foreman; now
I’m boss of my own works in the city. I'm a practical man,
Iam. All yer hollergeys and hosserphys may do well
enough to write about; but they ain’t no sort’er use in the
shop. They just git inter mens’ heads, and set’em a thinkin
about other things than their work, and then they git inven
tin’, and that’s the last of ’em. Why, I had a likely young
feller, who used ter buy that paper, and read ou it, dinner
hour. Sometimes he’d stick it up on his lathe, until I stop-
ped that, mightysudden. Wall,one day I caught him scrib-
blin’ with a piece of chalk on abit of board; then I know’d
the invention fit had got hold of him, and that he was a
goner. A few weeks after he comes to the office, and says
he: ‘ Bosgs, I've got a little arrangement here that’ll make
the old lathe do better work,’ and he out with one of them
reg’lar printed paytents, and showed me a new attachment
for making gearins, and sich. ‘Wall,” says I, to humor him,
liks, ‘sonny,’ says I, ‘ you can go make yer masheen and set
it up on the lathe, if yer wanter.” But the ubgrateful villin
began to say something about royalty and shop rights, and I
told the book-keeper to pay bim right off and let him clear
out. Blow me if he did’nt go over to Smith’s, acrost the
street, and rig his affair there; and the first thing I know’d,
Smith was turnin’ out work at half my prices. Then I had
to go find that feller, and pay him his blamed royalty, and a
heap it was too.

‘“Now, there was a good hand just spiled by a-readin’; if
he’d a let that ere paper of your'n alone, he might ha’ been
agood,stiddy man,gittin his three dollars a day comfortable
and reg’lar. Now they say he’s makin stamps by thousands,
but he’s spiled. Wont be worth nuthin ever fer work agin.
Where'ud I havebeen if I'd pegged away at books and nooze-
papers—eh ?”’

Our practical friend did not wait for an answer ; for while we
were cogitating a suitable response, he suddenly made a bolt
out of the car and rushed down a side street toward a dilapi-
dated looking edifice, which, we conjectured, was none other

than the *“ works.”
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