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I0TION, OF.-BELTS.

The frit?‘b?mbelh apon pulleys depsndn
uqn the extent to which they sro tighwnod.u'lo
omét' 7 cixcumfgreno_o with which they arein
contact, and their bheadth.. It is commonly
bolioved that the greater dismeter of pulley the
morg purely docs the balt causa it to rovolvo
withott slipping. Theoretically, however, and
we boliove practitally, ssys a writer in gho
Girdle of the feience, it will bo found that, with
equal, degreog of tightness, cqual broadth of
pel} and equal citepmicranco,as to porfection of
-potithet, the friction -of a bolt on the circumfer-
enoe of & pulley is the same, whatever boits
")’i ter. Tho only circumfcrenco that can
cﬂ:"l hie donxtancy of tho result, is that belte,
310t being perfctly floxible, o more clasely to
snxipces; Surved to & Jnrgo radius than to thoso
of & smaller radius, When a cortain amount
of power has to be communicated through a
belt, the speod nt which the bolt moves has to
pe taken into ‘sccouny, because, power being
pressure multiplied LY velocity, the greater the
velocity with which the power is transmitted
the less the presaure that has to be communi-
cated at that speed. In this sense then, it
sppears that the larger the pulley the less the
slip of the bolt, becauss the greater the circum:
ference of the pulley, revolving at a given an-
gular velocity, the greater is the absolute vei-
ovity through apace, and, therefore, the leas the
preesure Toquired to communicate a given
power. It is found, practically, that a leather
belt cight inches wide, embracing hslf the
circumference of asmoothly turnediron pulloy,
and travelling at the iate of 100 feet per
minute, can communicate one horse power.
When less than half the circumference of the
pulley is embraced the strap must be propor-
tionately wider ; and when more than half the
circumference is embraced its width might be
Jeas, ‘The law according to whick the friction
wof belt". incresses with an increased arc of von-

tact §s' of » peculiar chavacter, but may be
readily understood by comparing the friction
on arcs of different lengths., If a pulley (of
any diameter whatever) wero prevented from
revolving, and & belt passing over part of ita
circumference were stretched by a certain
weight at each end, additions might be made
%o the weight at ono end until the belt began to
slip over the pulley. The ratio which the
weight 80 increased might bear to the weight at
the other end would measure the amount of
friction. For example, in experiments mado to
teat & thoortical investigation on the subject, a
belt passing over a pulley in contact with £0° of
its ctfcumferonce was stretched by a weight of
10 pounds at cach end; one of the weights was
ancrensed until it amounted to 16 pounds, when
the bolt began to slip. The ratio of 16 to 10, or
16 divided by 10, equals 1.6, was then the
measuro of the friction, When 20 pounds at
each ond wore used to stretch the belt, the one
weight was increased to 32 pounds, giving the
n\i?o{ 32 divided by 20 equals 1.6, the same
se'befors'’; and likewise, when five pound were
used for stretching, the weight at one end was
increased to 8 pounds, giving atill the samo
ratio, 8 divided by & equais 1 6.

So far, then, tho friction was procisely pro-
portional to the strefehing ivoight, as might
have been expected from the ordinarily received
doctrind on the subject of friction. On ex-
tending the arc of contact to 1202, tho ratio
was found to bo2 56, or 1.6-2.  And, again, on
embracing 150 ©, the ratio was found to bo 4.1,
orvery roarly L.6-2, the theorotical juveatiga:
tion brought out this result indopendontly, and
the following law .may, thorefore, be taken as
established: If for nny given arc of contact
the one weight bears to the other at the peint
of slipping a certain ratio for doublo the arc,
e ratio will be squared 5 for tr°ple the are, it
will bo cubed ; for four times the arg, it will be
raised to tho fourth power, and 8o ap.  In all
casog, however, much depends an the tightness
of the belt, the limits to the force with which
it is strainod being, first, the tensil strength of
the belt itself; and, sccondly, the amount of
pressure that it may be convenient to throw
upon the shaft avd its besrings. New belts
become oxtended by uso, and it iy, therofore,
froquently necossary to shorten them. Before
use thoy should bo strained for some timo by

Jess room for oxtonsion while in use, Whorover
bolts aro omployod they should be of the
groatost broadth nnd travel at the greatest
apeed consistont with convenience, as it is most
important to have tho requisise strength in tho
form best suited to fexure, and tho loast
possible strain on the shafls and bearings.
When ropes or chnins aro omployed, as in
cranes, capstans, windlosses or the like, for
ratsing heavy weights or resisting great atains,
tho requisite amount of friction is obtained by
coiling them more than once around the barrel
of the apparatus. J$ is found that ono com-
plote coil of ropo produces a friction equivalent
to nine times the tension on tho rope, the barrol
being fixed. Two complots coils of the rope
produce o friction equivalent to nive multiplied
by nine times the tension, and so on. The
dinmeter of tho batrol does not effect the rosult.
Having regard to theso facts, wo may readily
understand the forco which a knot on a cord o
ropo resists the slip of the coils of which it
consfsts, for the several parts of the coil uct a8
small barrels, around which the other parts are
coiled ; and the yielding nature of the material
ot which the barrels are composed permits the
coil to become impressed into their substance
on tho application of force, and prevents thewn
from slipping more effectually than if they

wers coiled oa 2 hard and resisting barral,
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THE MATTER OF PRIOCES.

The statistics show indisputably that prices
of all kinds have been steadily sinking for the
past four or five years, This decline has been
so gradual and so general that it has not
attraoted as much attention asits importance
has warranted and the people are beginuing to
sce in a definite way that the procees has method
init, and that the conditions which govern it
are of a logical and irresistablo character. It
is difticult to behove that the general average
of prices in this country at the present time is
actually 20 per cent less than it was in 1560,
and that accordingly tho cost of living i3 one-
fifth smaller than the rate which prevailed just
before the war ; and yet the figures provo such
to be tho fact beyond question. Thereit nota
ringle article of ordinary food or clothing
which commands as high a price asitdida
quarter of a contury ago, when we thought
things were as cheap as they could possibly be
grown or manufactured, and the tendency ap-
pears to be towards a still further reduction
rather than in the opposite Qirection.

The situation is due to causes of a permanent
kind—to the increased use of machinery, the
development of new areas of farm lands, the
regular growtlr and applhication of capital, and
the multiplied facilities of transportaticn, and
of casy and rapid commercial exchange. Our
whele system of trade and industry has been
rovolutionized. We do business according to
modes and calculations that were not present,
or even dreamed of, twenty-five years ago.
The old rules that were once deemed fnfallible
have been trivialized snd exploded,'and “the
man who got his education in any pursuit be.
fore thowar has to requalify himsclf for success.
ful dealings with tho circumstances which now
exist. We cannot estimato values any more
by certain universal standards. A bushel of
wheat is no longer worth a given sum, below
which it cannot fall in any ovent, There is no
fixed limit thas can be safely counted as to the
coming prico of pork or beef, regardiess of all
possible fluctuations. The only certainty in
the case is thatitismainly a question of chance,
with a probability of lower instead of higher
rates than those previously obtained.

We are not differontly situated in this respect
from the people of other countries. Tho decline
in prices has beon goneral throughout the
civilized world. It 18 an arca of cheapness
overywhere, Tho samo causes which bave
steadily lowercd tho margins in the United
States has operatod to produce similar results
in all other quarters of the globo. We have
pot constructed all the ralroads or employed
all the new and improved machinery, &1 oponed
up all the increasing avcas of cultivation and
production. The peoplo of all the other lead.
ing nations have been using like energy and
enterprise in those directions, We formerly
enioyed & monoplyin several brances of trale—

weights ausponded from thom, eo as to lcave

ar, cotton, grain, meat, ctc,—but we dv rot

hold it any longer. The markets that woonce
practioally conteolled are mow filled with
competing products, aud our right to establish
selling rates is disputed at every turn  There
are new scurces of supply bemng reached and
utilized all the time, with an appreciable effect
upon tho jssue of valucs wherever there is such
a thing as commerce; and we may as well
open our eyes to the significant truth thata
good many sdvantages which we have heroto
fore been blessed with have gone never to ro
ture,

Our position is atill a surprising one in someo
regards and must always continuo to be o
but it is evident we have reached a spirit and
encountered a moasure of competition that must
doprive us of tha power to dictats terme and
régulate prices to suit ourselves. Like all
other nations we are subject to those familiar
laws aud principles which are the basis of avery
true system of commerce. The rule of supply
and demand extends to all sorta of products
and all for.ns of traffic, and there is no way fo
subvert or avoid it. We caunotsell our surpius
grain and stock andgninerals at any higher
rato than those at which sume other couutry
stands ready to furnish them; and when the
world gets as much as it needs of a particular
product it will not buy any more at cny price.
Thoso are simple propositions but very forcible
ones, and they have just now a peculiarly dis-
tinct and vary vractical bearing upon our
affairs, It is folly to ignore or disparage the
fact that we are face to face with influences
that must shape our commercial relations and
adjust our profits in spite of all resistances on
our part, and with doctrines that are 8a old 13
civilization itself.—St. Zouis Glole-Democrat,

COMPARATIVE COST OF FRANE

AND BRIOK BUILDINGS

A very interesting article 1s found in the
National Buslder, giving the comparative cost
of frame and brick buildings: .

Tho first idea that naturally suggoesats itself,
after the general plan of arrangements has
been perfected, is what material shall mainly
enter into the construction of a building, brick,
stone, or wood? In nearly every portion of
the Eastern, Middle and Western States these
three building matenals can readily be had,
and the cost of production does not vary inuch
in any locality, Assuming, thersfore,’that the
first coat is the same in the above localitics, we
may casily arrive at the ultimate cost of pro-
duction, For the purposcs of this article we
may assumeo the cost of good, common brick
during the swnmer to be cight dollurs per
thonsand ; cost of labor and mortar to lay the
same in the wall, 81 per thousand, wall measure.
The cost of good quarry atone assumned at 210
por cord ; cost of Jabor and mortar to lay the
same in the wall, 8 per cord of 100 feet. The
cost of framing lumber, 812 per thousand feet
labor and nails to put tho same up 86 per
thousand., With these prices a8 a basis, it is a
matter of computation only to arrive at tho
proportionate cost of cach material after it
has beon worked into the wulls. Asanexam.
?ls, suppeee we have tan faet square of plain
wall to build, what will be the comparative
cost? Ten feot aquare equals 100 superficial
fect, If to be built of brick, 12 inches thick,
ostimating 223 brick to the superficial fool, it
would take 2,250 brick ; cott in wall, per thous-
and, $12, equals $27. To lay a good rubble
stone wall it should be 18 inches thick ; there.
fore 10 feet square, or 100 superficial feot, of
stone wall 18 inches thick, at 18 per cord of
100 feet, would cost 827, Inestimating a frame
or atudded wall, thare should beincluded, 1st,
the studding, say 2x8—12.inch centra; 2nd,
the outside sheathing of 1-inch surfaced boards;
3rd, the siding of clear pine. For thisexample
we have placed the cost of rough lumber at
818 per thousand feet up. We will assume
the cost of tho inch aurfaced beards for shoath-
ing to be §25 per thousand including Jabor,
nals and waste, Ten feet equare, or 100 super-
ficial feet, 2x8.studding at 818 per 1,000, cquals
$2.43. 'The same surface covared with surfaced
boards at $25 per 7,000, coets $2.60. One hun-
dred and twentrfive sperficial feet of siding,
at $40 per 1,000 would ost 85, allowing one-
quarter for lap ana waste, Then we find the

to this the coat of painting same, one squaye.at
&3, wo find the cost to be Ola”;ll *C!ﬁu-
tively, therofore wo find the cget ELN\ v
ficial fect of wall, built of the three leading

building materials ot the country, as follows :—

Commmon brick, $27, I
Rubblo stone, 827, e
Framo, 812 03, ’

The cost of window and door frames, cor.
nices, eto , may bo estimated abokt the same in
oither building. - Tn brisk dud, buildings
we find the additional ‘cost of tut'stone window
and door sills, water table, eto, but the cost of
theso adjuucts dous not enter into th vost
of tho walls, and should rathee t Fon
séparately, or consldered a4 additiohal ttems of
cost that may be dispensed with if necessary.

Seemymemse——e——
TREN PLANTING.

E. P, Roo, in Harper's Magazine for March,
1886, has the following article in regard to
transplanting trees:

“ As aruls, I have niv much sympathy with
the effort to sel out large trees in hope uf
obtaining shade more quickly., The trews have
to be trimmod up and cut back so greatly that
their symm.etry 18 often destroyed. They are
also apt to be checked in their- growsh so ser.
iousdy by such removal that s slendor sapling,
nlanted at the same time, overtakes and pasace
them, I prefer a young tree, straight stemmed
and healty, and tvnical af ita spacies or var-
fety. Still, when largs trees can be yemoved in
winter withh & great Lall of frofen satth that int
surea the preservation of the fibrous roots,
much time can be saved. It should ever be
remencbered that prompt rapid growth of the
transplanted tree depends on tw> things—
plenty of small fibrous roots, and a fertile soil
to receive them. It usunally happens that the
purchaser employs a local citizen to aid in
putting his ground in order, In every vural
noighborhood thére are amart wish j, smart is
the proper adjective, for.they are neither
sagacious or trustworthy, and there -is ever a
dismal liatus between their promises and per-
formances. Such men_lie in wait for new
comers, to take advantage of their inexperience
and neceasary absence. They will assure their
confiding employers that they are beyond learn.
ing anything new in the planting of treee—
which is true, in a sinister sense. They will
l¢ave yoots exposed €0 the sun and wind i n
brief pay no wmoge atttention to them thana
baby-farmer would bestow on an infants appe-
tito, and then, when convenient, thrust them
into a hole scarcely large encugh for'a post.
They expect to reccive their moneylong befors
the dishonest chszacter of their work can bs
discovered. The pumber of trees which this
class of men have dwarfed or killed outright
would make s forest. The resnlt of a wéll
wmeaning. yet jgnorant man’s work, might .be
equally unsatisfactory. Therefors the purchaser
of the acre should know how the tree should be
planted and eee to it himself, or he shonld by

{carciul inquiry sclect a man fer the task who

could bring testimounials from those to whom he
had rendered like services in the past.

**The hivle destined t2 receive a shade or fruit
tree rhould be at least three feet in dismeter
“and two fect desp _ It then should be partiatly
fitled with'good surface soil, upgn which’ the
tros should stand, so thit its roots could extend
naturally, according to their original growth.
Good fine - Toam , should be sifted or aptinkled
through and over them, and they should not
be permitted to come in contact with decaying
inatter or coarse, unfermented manure. The
troe should be sot as deeply in the soil as ¢
stood whon first taken 'up.  As the earth is
thrown gently through and over the moots it
should be packed lightly agsinst them with the
foot, and water, should the season be rather
dry and warm, poured in from time o, tine to.
suttle the fine sol about them. The wurface
should bo luveled at last with a slight dip to-
wards the tree, so that spring and summer
rains may be retained directly about roots,
T en . mulsh of cnarse 1nsnure is helpZul, for
iv ».ceps the surface moist, and ita richness will
reach the roots gradoally in a diluted form. A
mulch of etraw, leasvy, or of coarsy hay, is bet",
tor than uone st sll.  After beirg planted $ores
atout stakes should be juserted firmly in the

total cost of the frame wall to be $5.03, Add

ground at the three points of a triaugle, the
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