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Measuring Fallinz Water.—
[Concluded from page 216.]

I'rom the many expcriments made to ascer-
tain the amount of water passing through
notches in a given time, G-10th, of the theo-
retic quantity may be taken for common prac-
tice, so that by the rules we have given, any
person may easily calculate the power of any
body of water passing through an orifice, or
notch.

Templeton’s Rules to ascertain the quantity
of water flowing under a sluice and over a
weir, in a second, are as follows :—“If the
water flows under the sluice, multiply the
square root of the depth, in feet, by 5-4, and
by the area of orifice also in feet, and the pro-
duct is the quantity of water discharged in
cubic feet per second. Ifthe water flows over
a sluice or weir, multiply the gquare root of
the depth in feet by 54, und two-thirds of the
product, multiplicd by the leugth aind depth,
alsoin feet, givesthe number of cenbic feet
discharged per sccond, nearly.

tequired the number of cubic fect per se-
cond that will issuetrom the orifice of a sluice
5 feet long and 9 inches Wwide, and 4 feet from
the surface of the water. 2X54=10'6 ve-
locity, and 5X 75X 10-8=40"5 cubic fcet per
second.”

This quantity of water,multiplied by 60 X 4,
and 625 ; then divided by 33,000 will give
the horse power of the water.

The following is the formulaof Wm. Black~
well, given in 4 paper read by him on the sub-
ject before the London Institution of Civil
Engineers, May Gth, 1851: V2gHI XIHXm. Q
is the discharge of cubic feet per zecond, 2g
=04"5—the effect of gravity. Ilis the head
in feet; {1 is the scction of steam, and m is
the co-cflicient of correction.

This is like the onegiven in the article last
weelk.

Tre have the letters of three millwrights e-
fore us, all of whom agreein the use of the
particular formulic and rules given as applied
to estimate the quantity of falling water
through crifices, and its power. Their ruleis
to multiply the square root of the head by 85
for the vclocity of water in feet per second ;
reduce this to inches, and multiply it into the
area of the oritice in inches, for the quantity of
water in cubic inches; which, divided by 1728
gives the amount in cubic feet falling in one
second. Multiply this by 60 seconds, and 62°5
Ibs., which will give the weight of water in
1bs. per minute. The resultant, multiplied by
the hight of the fall, and divided by 33,000
gives the horse power of the water. Thus,—
What is the power of water passing through
an orifice of 500 square inches under a six
foot head? The velocity of the water opera-
ting through an orifice under such a head, one
letter says,is 19 8-12 fcet per second; the
other says 17-5 feet per second. We will take
the highest velocity (from a letter of A. P.
Torrence, ®xford, (Ga.,) 19-8-12X12 (inches
in a fooi) =236X500 (area of discharge)=
118,000 60 (scconds in a minute) =17,080,000
(cubic inches of water per minute) <1728
(cubic inches in a foot) =4097 1-4 (cubic feet
of water per minute (X 62 1-3 (lbs. in a foot)
=255,194 1bs. of water falling 6 fcet in one
minute; 253,194 X6 (distance fallen=1,531,-
164-+-3:3,000 =46 1-3 horse power, from which
if 25 per cent. be deducted, a good wheel, pro-
pelled by such water, will yield 345 horse
power. With such a fall, and such an area
of orifice, Messrs. Collins & Gilbert, of Troy,
N. Y., state they build water wheels warrant-
cd to give out more than thirty horse power.
These rules are those comnionly used by our
millwrights.

‘I'he factor 5°4, given by Templeton,embra-
ces the co-efficient of correction used by most
millwrights ; but some use the factor 51
which we think is most correct; it embraces
the corrective co-efiicient *G, given in thear-
ticle last week, when 85 is used as the mul
tiplicand for the effect of gravity. Thuswhat
is the velocity of water per second flowing
under a 4 foot head? V4X§:5X 6=102;
also V4X5'1=10-2 ft. This shows the har-
mony of the two methods.

|merely be discharged per second, which,

| In these articles our object has been to pre-
sent rules which are in common use, and such
information connected with them as is not|
I generally known. @ur desire is to have such |
|information free from error, so that it can be \
depended upon. We will againgivethemeth-
od of calculating the horse power ofa certain
quantity of water, to correct an error of a
figure on page 208, in the amount of water. ‘

What is the horse power of 40 cubic feet of
water passing over 6 foot fall every second ? |
40 X625 % 6X060+-33,000=27-27. l'rom] this |
deduct one-fourth, for loss by friction, &c.,and
the actual power is 204G ; or, by the old al- |
lowance, one-third, and the actual power is |
1518 H. . |

We have been thus particular and minute !
in order that persons who have falls of water,
may be able to calculate their power for them-
selves. ]

An engineer, in this city, informed us that |
he erected a steam engine oftwenty-five horse |
power in a factory at Greenfield, Conn., and
yolked it to the main shaft which hLad kecn |
driven by a breast wheel stated to be seventy
horse power. The water was shut ofi’ {rom
the wheel, and the engine (not working above
the rated power) drove the whole machinery,
turning the water wheel also.  This surprised
him, for the water whecl of 70 horse power
had not been ahle to do more than drive
the machinery in the factory. He came to tae
conclusion that the common method of calcu- |
lating the horse power of water—as cowparcd
with the steam engine—was wrong, and he
reasoncd thus:

“ Bupposing there is a fall of water 16 feet
high, with an orifice of two square feet (24X
12 inches,) letting on the water to an over-
shot wheel; only 32 cubic feet of water will

by the common rules of cslculating, would
give no less than €S cubic feet. By the law
of falling bodieg, a wmolecule of water will
fall in & trunk from zero through 14 feet in a
second, and no more; true, it will have at-
tained a velocity of 32fect at the cnd of the
second, but its average velocitv from zero is
only 16 feet per secon . ikat i) a trunk of
water 16 teet decp, with an open hottom, il
only discharge its contents once every scc-
ond. This quantity, multiplied into the hight
of the trunk, for the pressure, is the real horse
power.”

- - o
The Napoleon 1. Spy Giase,

The above is the name given to an ingeni-
ous contrivance by its inventor, Mr. 1. Porro,
a retired officer of the Picdmontese military
engincers. We condense the following de-
scription from the Paris Tlustration.

The improvement consists in so arranging a
series of prismatic lenses that the larger por-
tion of the spy glass may be placed in a verti-
cal case; as,for example, in the head of a
cane. Convenience in holding, traveling, and
economy of space is thus secured, while the
power of the spy glass is, in some respects,
improved.

A shortinstrument, like that shown in fig.
2, when held in the hand, is less liable to os-
cillation, and enables the observer to point it
correctly and steady, and to measure by means
of an ocular micremeter the distance to a given

point, whenever the absolute size of the body
observed is known, and vice versa; it is also

very convenient for transportation, making a
pocket instrument without the usual sliding
tubes, which prevent a corrrect centering of

This spy glass consists of an objective rec-

fire, and a seive in case of flood. These bulk-

tangular prism, fig. 1, ground in the shape of | heads should be of plate-iron, extending from

a lens on one of its catheti, and throwing
back below, by reflection on its hypothenuse,
the horizontal rays from the exterior body ob-
served. These rays meet a second rectangu-
lar prism, where, by the last reflection, they
are thrown on the ocular or anterior cathetus,
alsoshaped like a lens. The distance between

the objective glass and the eye is consequent-
ly but the thickness of a prism, (hardly two
inches,) the real length of the apparatus be-
comes vertical, is hidden inside of the handle,
which atfords the observer a means to hold it
in a steady position. The arrows indicate the
direction in which the rays of light are re-
flected. TlLe exterior shape, fig. 2, is very
handy, not liable to get out of order, and the
whole is quite portable, and the instrument
very powerinl. A is the eye glass. B thumb
screw for regulating the focus. The greatest
difficulty the inventor had to contend against
Wwas to obtain perfect achromatisin; in this,
we are told, he has fortunately succecded per-
fectly: his instruments are as free from
colored spectra and aberration as the most
perfect spy glasses constructed in the ordinary
manner. A small micrometer is also adapted
for the purpose of computing distances. The
inventor has secured patents in France, and
other European countries.
— e — —
[Forthe Scientific American.]
Eafety Life Ships.

Mzessrs. Epitors—The daily press having
spoken upon the subject of safety at sea, it is
but reasonable to suppose that there are many
like myself who believe that your paper—the
most widely-circulated mechanical and en-
gineering journal in the United States—should
also show the absurdity of sending ships to
sca with no other protection against founder-
ing than the shell of the vessel. We have
heaxrd of bulkheads until the subject has be-
come as common-place as a household word,
but we seldom pause to inquire what kind of
bulltheads are meant.

The common sense of ship owners and mas-
ters has caused them to abandon the lumber-
ing wecoden tank for holding water in a ship’s
hold, substituting iron, because iron tanks were
stronger, less bulky, and more durable than
wood; and yet, strange to say, they build
wooden bulkheads around the engines and
boilers of an ocean steamer; in other words
they build boxes of iron to hold water, and of
wood to hold fire; and this we are called up-
on to regard as an improvement. Will the
common sense of this commercial community
lead them to expect that these longitudinal
and transverse bulkheads around the engines
and boilers can be kept water-tight, even
though they were calked at the termination of
every voyage ?

It is fearful to contemplate how- horror-
stricken the unfortunate passengers and crew
would be in case of a rupture like that of
the Arctic, to find that the leak through the
seams of the bulkheads was scarcely less than
those of the vessel itself. It is high time the
traveling public looked to their own safety,
and resolved to take passage in no steamer
that hag the bulkheads around their engines

the lenses.

of wood, to become a tinder-box in case of

the ceiling to the lower deck, and be made
water-tight ; then, and not until then, will the
ocean traveler fecl that he is secured against
the dangers of the ship, which are sometimes
even greater than those of the sea.

New York. A Suir BUILDER.

Mr. Mechi, the celebrated English farmer,
affirms that every farmer who cultijvates a
farm of two or three hundred acres without
the use of a stcam-engine has a great lesson to

Jearn in agricultural economy.
B e s
Literary Noiices,

Ts: ANNUAL 0F Sci1ENTIFIC DISCOVERY FOR 1836—
D. A. Weils, the editor, has, in this volume, given uy
another choice and exceilent epitome of the pregress of
science and invention duringanotherye.ar. ‘ibe editori-
al notes are excelient, and the selections exhibit an ex-
tersive acquainiance with the st cty treated. ftis di-
vided iLto various distinet paris, under which certain
discoveries are descrived. 'ihe chapier devoted to the
mecharies is inusuaily lerze andrepicte with accounts of
new inventions, ‘the chapter devoted o chemical sci-
ence also contains # great amount of interication useful
toevery person in every rank of life—the inechanie,
merchant, andlaborer, as well as the chemist. There are

a‘lxo separate chapters devoted to INatucal PP opPhy,
Geology, Astronomy, Geography, and Rotsuy, in each of
which there is much to instruct and iaterest the reader.

Lir. Wells po. et tacl:s, diserimination. and indus-
try in preparix teh a work as this; and we do rot know
ofa siniie annual mere usefvi for fanilies than this. it
iva neatly printed volume, cant:ining about 400 closely
prinied pages, and is il lustrated with a steel plate of Col,
srichard M. Loe, of this city. Published by Gould &
Linceln, Besten, and Geo. 2. Putnam & Co., this city.

T CornLecr Ry ‘w—This magazive for the present
month hzs_a Jong and able articte on ** Debating as a
means of educational discipline.”” ‘w'ke otlier articles are
very geod, especially one devoted to the Public Schoels
of New York City. "Thecditors of this Review are Ab-
salom Peters, D.D. assoeiate 8. S. Randall. The lat
ter may have a prediliclivn in favor of the schools which
he superintends, but we assture Lim they require athor-
ough reformation. "The scholoys in our I*utlic Schoois
are compelled to study too many different subjects at
once. Girls and boys of nine and ten years oi' age are
scarcely able to carry to and from school the quantity of
hooks they Lave to study. 'hey Jearn a little of every-
thing superficial ud ncthing weile N. AL Calkine, 348
Broadway, Puklis

Tar Episnvren Ruview—This periodical is the old-
est of the British Quarteriies, and wmaintains a reputaticn
second to none and equalled by few. ‘I'he number for
this guarter—just issued by iis enterprising publishers L.
Scott & Co., 51 Gold st.—is an excellent one. 1t contain
ten original essays, the first of which is on tne ** Civil
wars of Cromwell,” and the last one on the ** Russian
campaigns in Asia.” This nwnbher coramences a new
voluime—a guod tirme for su bscribing by those wha wish to
becorne acquainied with ritish criticism,

Tar Cxrrren Srares Macazmve for this month con-
tains an elaborate articie on the manufacture of fire-proof
safes, illestrated with a number of wood cuts. Publiished
by J. M. ¥mreson & Co., No. 1 Spruce st.

Twr QuaRTsRLY LAw JourNar—This able Review
for this quarter contains a very able essay en ** Legislative
Tinkering.”” The other articles are also excellent. Itis
edited by A. 3. Guigon, and published by J. W. Ran-
dolph, Richmond, Va.

Inventors, and Manufacturers

ELEVENTH YEAR!

PROSPECTUS OF THE
SCIENTIFIC AMERICAN.

This work differs materially from other publications
beingan ILLUSTRATED PERIODICAL, devoted chief-
ly tothe promulgation of information relating to the va-
ri>us Mechanic and Chemic Arts, Industrial Manufac-
tures, Agriculture, Patents, Inventions, Engineering, Mill-
work, and all interestswhich the light of PRACTICAL
SCIENCE is calculated to advance.

Every number of the SCIENTIFIC AMERICAN
contains Eighat Lasge Pages, of reading, abundantly illus
trated with ENGRAVINGS,—all of them engraved ex
pressly for this pullication.

REPORTS OF U, S. FATENTS granted are also pub-
lished every week, including Ogicial Copies of all the
PATENT CLAIMS. These Claims are published in
the SCIENTIFIC AMERICAN n advance of all other pa-
pers.

This publication differs entirely from the magazines and
papers which flood the country. Itisa Weelly Journal
of ART, SCIENCE, and MECH ANICS.—having fer its
object the advancement ofthe interests of 3¥ECIIANICS,
MANUFACTURERS, and INVLENTORS. Each num-
ber isillustrated withfrom Five to Ten Original Engra-
vings of new 2/ ECHANICAL INJ"ENTIONS; nearly all
of the bestinventions which are patented at Washingten
being illustrated in the ScienTirFic AMERICAN. The
SCIENTIFIC AMERICAN is the most popular journal
of the kind ever published, and of more importance to
the interest of MIMCHANICS and INVENTORS than
anything they conld possibly obtain! To Farmers it is
alsoparticularly useful, ag it will apprise them of all 4¢
riculéural Improvements, instruct them in various Me
chenical Tredes, &c. &c.

TERMS :—$2 a-year ; $1for half a year,

Southern, Western, Canada Money, or Post Office
Stampstakenat theirpar valuefor subscriptions. Let
tersshould be directed (invariably post-paid)

MUNN & CO.,
128 Fultonstreet, New York;

CLUB RATES.

Five Copiesfor Six Months, - - Y}
Ten Copies for Six Months,- - - ®S
Ten CopiesforTwelve Months, - = R15
Fifteen Copiesfor Twelve Months, - %22
Twenty Copiesfor Twelve Months, 828
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