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BELTS FOR TRANSUITTING POWER.

The traction of beits upon pulleys, like that o! locomotive
wheels upon railways, being incapable o! demonstration except
by experience, hindred for a] long time the introduction-o! bette
as a means of tranamitting motion and power. I mention mo-
tion Reparately because wxth -many kiads of machiaery that tn-
volve bigb speed, such as wood machines, the transmission o!
rapid movement muat be coxisidered ht 'well as power, and it is
unly by means of bels that snch higb speeda may be commu-
nicated from one shaft te, another ; so that at least la practice,
belta alone are at thie time employed for high speeds.

The first principle I will point ont ia regard te belts, dis-
tinguishing thema from shafts as a means of tranamitting
power) is that the power is commuaicated by means of tensile
inttead of tersional. straia, the power during ils transmis-
sion beiag represented ta the difference of tension betweea the
driviniz and the slack aides o! the belts.

Inthe case o! sbafts, their length, or tbe distance te whlch
they may be extended ta tranemitting power, ta limited by tori
atonal defiection, and as tbis torsional strain te avoided with
belta, we may conclude that, unleas there are other disqualify-
iag conditions, belta are better than shafts for transmitting
power tbrough long distances.

Beits suifer resistance from the air and from the friction in
the bearinga of aupportiag pulleys, whicb are necessary in
long horizontal beits. With these exceptions tbey are capable
of moving at a higb rate of speed and transmittiag power
witbout appreciable losa.

Following this proposition into modemn engineering prac-
tice, we find how experience bas gradually coaformed te wbat
these properies la beits would suggest ; wire and other ropes
with a diminished cross section te, avoid air friction, and al-
lowed to droop ta low curves te avoid supporting pntleys, are
now commonly employed for transmitting power througb
long distances. This systens bas been very succeasfully car-
ried out in Germany and America, in some cases for diatribut-
tng power la large manufacturing establishments.

Belte, among which are iaclnded ail flexible bands, do not
afford the facilities for taking off power at differents points that
E.hafts do, but have advantages ia transmitting power to port.
able macbinery, or, in other words, wbea the power ta 10 be
taken off at movable pointe, as ta the case of travelling cranes,
hoiste, and so on.

An interesting example in the use of belte for communicating
power te movable machiaery ta furnished la the travelling
cranes o! Mr. Ramsbottem, ta the abopa of the London and
North-Western Ratlway, at Crewe, and ai other works, wbere
powerful travelling cranes receive both the lifting and travers-
ing power by means of a cotton rope not more tban lin. in
diameter, wvbich moves at a bigli velocity, the motion being me-
duced by means of tangent wbeels and gearing te attata the
force required ta lifting heavy loada. La looking ai this me-
chanism, those who had not their conceptions based on a true
knowledge of power and the relations betweea power and
apeed, would see, ta the effect of this amati cottea rope. some-
tbing marvettous.

Conaidered as means for transmittiag power, the contrast as
te advantages and disadvaatages lies eapeciably between, belta
and gearirig inatead of betweea belle and shafts. It la true la
extreme cases, sucli as that cited at Crewe, or ia coaveying
waier power from. inaccessible places through long distances,
and 8o on, the comparison lies betweea bete and ýhafte, but
fur ordinary practice, in three cases ont four, the problem as te
maechaaism for cotiveying power la betweea belle and gear-
ing.

If experience lu the use of bete was thorough, as it la ia the
case of geariag, and if the quality of belle did not, form an im-
portant part la the estimates, theme would not be much dilli-
culty ia deteymiuing where bete should be employed and
'where gearing would be preferable.

Belt are continually taktog the place of gearlng, eveu la
cases where tbey have been until very reoently thouzbt inad-
missible ; at leat one of the largeat robling mille ta Pitteburg,
Penasylvania, except a aingîr pair o! spur wheebs, as the last
mýtovers ai each train of molle, ta driven by belta tbrougbout.

Leaving oui the matter of a positive relative movemeai bel-
,weea shafts, whicb belts as a means o! traasmittiag power eu-
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not inaure, there are the following conditions that must be con-
sidered in deterniining wbether beits or other means sbould be
employed in transmitting power:

1. The distance to, which the power must be carried. 2. The
speed at which tha transmitting machinery must move. 3. The
course or direction of transmission, wbetlier in straight Unes or
at angles. 4. Duzability and the cost of construction. 6. The
loa of power duxing transisdon. 6. Noise, vibration, and
jar.

In every case where there can be a question as to whether
gearing shafte or beits will be the best means of transmitting
power, the several conditions namned will furnish a solution if
properly investigated. Speed, noise, or angles may become de-
terminative couditions, and are such iia a 1argelnumber of
cases ; first coat and boss of power are generally secondary
conditions.

Applying these tests to cases where beits, shafts, or wheels
may be employed, and carefully considering the 'special
conditions of any case, the apprentice willsoon find himself in
possession of knowledge to guide him in bis own ,plans and
enable him to, judge of the correctness of exarnples that corne
under bis notice.

It is neyer enough to, know that any piece of work is"gener-
ally constructed in some particular manner, or that such a pro-
position is generally accepted as being correct ; nothing is
learned, in the true sense, until the reasons for it are under-
stood, and it is by no means suffcieat to know trom observa-
tion alone that bet are best for higli speeds, that gearing is
best to form angles in transrnittiug powor, and that beits pro-
duce bess jar and noise; the reasons for these things and the
principles that lie at the bottoma muet be reached before it can
be assumed that tue subject ig understood.

(To be continued.)

WATOH-MAKING IN SWITZERLAND.

Horologîcal industry bas grown to extraordinary dimensions
in Switzerland, and the Journal de Genève supplies the folbow-
ing stattatica -- In the four cantons of Neuchâtel, Berne, Vaud,
and Geneva more than 25,200 men ani 12,700 women are em-
ployed in the various branches of the business, of wbom 30,-
600 belong te Neuchâtel and Berne. The trade has grown of
bate most rapidly in Berne, where at present haîf a million of
common watcbes are produced annualUy, their value being set
dowa at an average of forty francs eacb, maki ng a total of
£800,000. In the canton of Geneva the nuxnber mnade annually
does flot exceed 150,000, but nearly ail of them are ta gold
cases, and ornamental, so that the total value le about the same
as the haîf million produced in Berne. Vaud makes about the
same number as Geneva; tbe movements are generalty well
finiibed, but many of tbem are exported without cases; the
value is considered to average about 55 francs, giving a total of
£320,000. The sarne canton also produces about 80,000 mu-
sical boxeis of the value of £80,000. One-haîf of the whole of
the watches made in Switzerland are'produced In Neuchâtel,
and, in value, 35 per cent. of the whole, or £1,400,000 per an-
num. The total number and value of watches produced is givea
as foblows :--Switzerland, 1,600,000 of tbe approximative
value of £3,520,000 ; France, 300,000, value £6 60,300 ; England,
200,000 value £640,000; and the United States of America,
100,000 valuedat £300,000- It will be observedifrom the above
figures that while the average value of Swiss watches is about
4s. 6d. each those of France reacli an average of 44g., those of
Eaglaad 68s., and those of America 60s. The fine balance-
spring of a watch is said to furniali the most ren.arkable ex-
ample of the increase of the value of a raw material by the ap-
plication of skitl. It would be curions to know the cost of the
materials employed te produce the 2,200,.000 watcbes o! the
four countries quoted, o! the approxîmate value of £4,800,000.-
8tili more curtous would be the relative value of a first-rate
chronometer, and the matertals wltb wbicb itla produced.

GÂLIGNÂzeI states that tbe French Stanip-office lias just pur-
cbased tbe secret of the composition o! an i absolutely
Indelible, and whlch resiats the strengîli o! ail kaown reageats,
Owing to that discovery, it will be able to put an end to tbe
aumerous frauda which, are constantly commîtted to the pre-
Judice o! the Treasury, and whtch coasist ia restorin« te
stamped paper already used its original purity. The annual
loss te the revenue on that bead te calculated at 600,000f. la
the Department of the Seine atone.
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