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The Power of Falling Water.

We often recieve communicationsrequesting
information relative to the power of water
falls, and sometimes the propositions are so
carelessly stated that it is very difficult to un-
derstand the exact answers desired. Most of
such questions involve considerable calcula-
tion and time to worlk them out, although
simpleenough in themselves, when understood.
The mistalke of a figure also, such as a 3 for a
5, in a correspondent’s letter, or on our part,
makes a very great difference in the answer
given. VVe often refer correspondents to the
rules given for estimating water power in the
a‘vrtlcles on “Hydraulics,” pages 296, 304, and

92, Vol. 6, SCIENTIFIC AMERICAN, but as a
great number of our present subscribers do
not possess that volume, such reference is in-
applicable to their case. We purpose, there-
fore, to present some useful general informa-
tion on the subject, in two or three short arti-
cles, to which refercnce can be had in the fu-
ture

Horst Power—The general dynamical unit
of motive power amounts to 33,000 lbs. lifted
one foot high in & minute, and is called “a
horse power,” and was first applied by James
Watt to his steain engine. It is estimated by
the pressure of the stean in pounds exerted on
each square inch of piston, multiplied into its
velocity. Nothing can be more dissimilar than
the action of steam and water; also the action
of a stecam cngine :und that of a water wheei;
and such & unit applied to hydraulics, at first
sight, appears inapplicable. It is, however, a
very uscful measurc applied to estimate the
power of all kinds of mnachines, and we can-
not dispense with it until we get a better one.

A steam engine having a piston possessing
an area of 20 square inches, stcam of 20 lbs.
pressing on each inch, and movinnr with a
speed of 82'5 feet per minute is a “ one-horse

power,” 82+3X 20 X 20=33,000. To find out the |~

horse-power of a water fall, the quantity of
water in pounds which falls in a minute, is
simply multiplicd into the hight of thefall, and
the resultant divided by 33,000—the quoticnt
ig the answer, giving the amount of horse-
power. “Thus 550 gallons of water falling 6
feet in one minute, is equal to a horsc-power,
(55010 lbs. in a gallon X6 feet of fall-+33,-
000=1.) In this way of estimating the pow-
cr of water, it is considered that the quantity
which falls from a certain hight ina given
time, is equal to elevating alike quantity of
water to the same point, in the same time, ac-
cording to the laws of mechanics, No motor
like a water wheel gives out the same amount
of power as that applied to it by the water;
therae is loss from {riction, resistance of surface
in the flume, and leakage. The more perfect a
wheel is, however, the nearer does it come up
to returning the whole power of the water.
Tt used to be a rulc to deduct one-third of the
theoretic power of the water from the actual
power of the best whecls, and the best over-
shot wheels were allowed to exercise only 67
per cent. of the power of the water. Great in-
provements have been made in constructing
water wheels and applying the water properly,
within the past few years, and it is now a com-
mon practice with some to allow only 25 per
cent. for loss,instead of 33 1-3, and this on tur-
bines, while the Lowell wheels of Seth Boyden
have been calculated to give out 82 per cent.
of the water power.

It is a very casy matter to calculate the
horse power of a falling column of water,
when we know the quantity which falls, in a
given time, and the hight of the fall. What is
the horse power of 40 cubic feet of water
falling per second, over a fall six fet high, 40-
%625 (weight of a cubic foot of water) X6
(hight of fall) X60 (seconds in a minute) +
33,000=14'181 H. P. If we deduct 25 per
cent. for loss when applied to a good wheel,
the actual horse power given out by it under
such a fall will be 10,636—=x little over 10 1-2
horse power. This shows us that where wa-
ter is abundant, a very small fall gives out a
great deal of power.

The most difficult and troublesome questions
connected with hydraulics, relate to ascertain-
ing the exact quantity of water which falls

through orifices of given areas, or over wiers,
in a given time. How can the quantity of
water which falls in a second over a certain
fall be ascertained ?—and ascertained it must
be, or we cannot calculate its power. Meas-
ure it, some one answers. This, no doubt, is
the onlysure and positive method, and could

easily be done on very small streams, but not | When lever L is pressed downwards, the clamp,

with a gallon measure on large streams, nor | M, is released, and slides back into position

by any plan without incurring more expense | for a new lift.

The only difference between

than nine-tenths of those who run water wheels | the contrivances shown in fig. 3, and fig. 2 is
can well afford to expend. The measurement | in the attachment to the former of the extra

of effluent water will therefore form the sub- | lifting lever, L, clamp, M, and claw

ject of another article.

IMPROVEMENT IN PULLEY BLOCKS.

Whipple’s f°atent iprer 2510Cis.

This invention consists in the attachment of
a brake apparatus to the common pulley block,
in such a manner that the sheaves can only
revolve in one direction, unless freed by the
pull of a lever. The weight is thus always
prevented from slipping back, and may be
held suspended for an indefinite time at any
desired point.

In the lifting of heavy weights by means of
the common blocks, there is always more or
less danger of the slipping of the ropes and
the running back of the burden. For exam-
ple, cn ship board, in discharging cargo, the
horses employed to work the ropes sometimes
become exhausted when the burden is only
partially drawn up. For want of some safety
checking apparatuslike the present, the weight
is perhaps dashed down again into the hold,
endangering both life and property. JThe com-
mon blocks are also objectionable for want of
some means of holding the weight in suspen-
sion, at any particular point or moment. All
of these difficulties arc remedied by the im-
provements herewith illustrated in figs. 1 and
2, while many other advantages, which we
have not space to mention, are obtained.

Fig. 1 is a perspective view of a tackle fur-
nished with the improvement, a section of the
same being shown at fig. 2.

The lever, A, it will be observed, is pivoted
to the shell of the block, and also connected
by means of a rod, B, to the upper brake lev-
er, C. The latter is pivoted at D to the shell
of the block, and to its extreme end the clamp
picce, E, is attached. The clamp piece, E, is
made with a curved, concave surface, and
rests upon the rope, I, which passes over the
sheave.

The sheave, I, is provided with a ratchet
wheel, G, the teeth of which receive the pall,
G'. This pall is attached to lever,C, and is
held in contact with ratchet wheel, G, by the
spiral spring, 1I. When the parts are in the
position shown in fig. 2, the sheave, F, can
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only move 1n one direction, maicasca Py
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If the weight is attached at 1, and power ap-
plied at I', the weight will rise, but it cannot
g0 back. The pall, G, being attached to lev-
er, C, tends, when there isa weight on the
rope, I, to lift the lever, C, and so press the
clamp piece, B, down upon the rope with a
force that is equivalent to that of the weight,
which is being lifted. Under all common cir-
cumstances, therefore, this is a safety block,
the bight of the rope being always held se-
cure by a self-acting contrivance; and the
greater the weight lifted, the greater will be
the pressure applied to hold the rope; there-
fore it can never slip.

When it is desired to allow the weight and
ropes to run back, the lever, A,is pulled down
by means of its cord, A't his throws pall, G',
out of contact with its ratchet, G, rendering
the block operative like the common kind.—
If the lever is released the parts resume their
previous safety position.

Fig. 3 is a modification of the apparatus
just described, showing its application to one
of the legs of a tripod, used by stone cutters.
‘When thus arranged the advantages of a double
geared winch are obtained, besides other im-
portant conveniences. The sheave, J, is pro-
vided with a ratchet wheel, pall, and rope
clamp, similar to those described in fig. 2; the
sheave, J, can therefore only turnin one diree-
tion, unless relieved from the ratchet by the
lever, K. The lever, L, is used for turning the
sheave, and, consequently, to lift the stone.—
Lever L is attached to a rope clamp, M, and
this latter is combined with the sheave by

 means of the sliding claws,N,which bend around

the inner edge of the sheave,J. When the lever,
L, is pulled up, in direction of the arrow, the
clamp, M, binds on the rope, which, with
the sheave, J, is carried partially arourd,
and the stone is correspondently lifted, the
bight of the rope being held by the ratchet
and clamp, in the manner shown in fig. 2.—
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‘We arc informed that the cxpense of these
| Patent Nipper Blocks does not much exceed
il the cost of the ordinary kind. The parts are

quite simple and cannot very well get out of
| order. Stone cutters, quarrymen, and others,
| will understand and appreciate the advantages
presented by the improved tripod.

"The above improvements are the invention
"of Jonathan Whipple, Jr., and form the sub-
“ject of two patents, the last of which bears
. date May 22, 1855. For further information
address Whipple & Co., Hopedale P. 0., Mil-
ford, Mass. [Sce advertisement in another

column. |
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Literary Notices.
Faminiar Screvcr—Ort 1e scientific explanation of
the prineiples of natural and physical science, and their
practical #
.md neces
of one hundred and sixty engravings, by David A. V\'elli,
A. M, Rditor of “Annual of Scientific Discovery,”
‘ Year Book of Agrienlture,” ete., Childs & Pelcrson,
‘ Publishers, Philadelphia. 'The contents of this worlk is
divided under sixteen distinet cla ssifications, viz :—Laws
tatter, Mcchanics, The 1'her:omena of
, lieat, Ivleterom"v. Light and Actinism,
| Electricity, (Aalvqm\m, Iagnetisin, Inorganic Chemis-
| try, 1’]11‘aaophy of IManufactures, Agricultural and RRural
| Hconomy. Geology, and Mmelnlnﬂv Each o these sub-
jectsis cxplamed in the most familiar manner, by a se-
| rie s of questions and answers, easy to be undermcod by
: every class of mind. There is no ambizuity in the use of
| terms, and all the subjects are invested with an interest
which captivates the reader atonce, and impresses his
mind with the sublime yet beautitul theories of natural
science. We have fzlt inuch pleasure ir. the perusal of
this work, and can heartily commend it to the use of fam-
jilics and s is really the “ Science of
a flood of light upon the sci-

i and Prapertis

A Wi oruabuutt]n antkor of this work. Although Mr.

Wells is 2 young man, comparatively, yet he alreo. dy oc-
cu piesa most cnvmhlr- position as a scientific man.” His
ability and zealous industry in the practical sciences, as
evinced in the various works edited by him, have brought
his name prominently forward asa successful and truly
sliable author and guide. The Annual of Scientific
Discovery, commonced in 1851, is, we believe, the first
work lYut to press under his authorship. It has since ap-
peared annually, and has met with the highest commen«
;;ﬂmn from the newspaper press of this country and

urope.

On the firstday of February hr. Wells became a partner
in the well-known publishing house of Putnam & Co.
No. 321 Broadway, andwillnowdeyotekisenergiestothe
book business generally. ile will give special attention to
the purchase of scizntific books, and from his known fa.
miliarity with such pursuits and subjects, we are satisfied
that those of our readers who desire to purchase large or
small guantities of books upon sciences, will find the
hous e of Messrs. Putnam & Co. to possess superior facili-
ties for thisbranch of the trade. e give unusunal prom-
inence to this feature of their business, for the reason that
our rcaders are otien troubled to znow where they can
best procure such publications.
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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, Miil-
work, and all interests which the light of PRACTICAL
SCIENCE is calculated to advance.

Every number of the SCIENTIFIC AMERICAN
contains Eight Large Puges, of reading, abundantly illus
trated with ENGRAVINGS,~all of them engraved ex
pressly for this publication.

REPORTS OFU.S. PATENTS granted arc also pub-
lished every weelk, including Opicial Copics of all the
PATENT CLAIMS. These Claims are published in
the SCIENTIFIC AMERICAN tn advance of «llother pa-

vers.

This publication differs entirely from the magazines and
papers which flood the country. [tisa Weekly Journal
of ART, SCIENCE, and MECHANICS,—having for its
object the advancement ofthe interests of B ZCHANICS,
MANUFACTURERS, and INVENTORS. Each num-
ber is illustrated withfrom Five to Ten Original Eagra-
vingsof new ¥ECHANICAL INVENTIONS; nearly all
of the bestinventions which are patented at Washington
being illustrated in the ScieNTiFic AMERICAN. The
SCIENTIFIC AMERICAN is the most popular journal
of the kind ever published, and of more importance to
the interest of MECHANICS and INVENTORS than
any thing they could possibly obtain! To Farmers it is
also particularly useful, as it will apprise them of all dg
rienltural Improvements, instruct them in various Me-
cienieal Trades, &c. &c.
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