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such as are demorxstrated by practical experience rather than be regular]y manufactured as a staple, and thus afforded at a
deduced ftom mathematical data, What is said wili apply low price. Puileys, wheels, bearings and coliplings have to be
espucially to wbat is termied linc-shafting, for conveying and ail specially prepared, and, in case of change or extension of
distributing power in machine shops and other manufactur- lines of shafting, this causes annoyance. and froquently no
ing establishments. littie expense. The bearings, besides beiag of varied strength,

The strength of shafts is governcd by their size aDud the Iare generally in such cases placed at irregular intervais, and
arrangements of their supports. the lengths of the different sections sometimes varied to suit

The capacity of shafts is governed by their strength and the diameter of the shafts.
the speed at which they rua, talien together. The straias to Goiag next to shafts of uniformi diameter, everything per-
which shafts are subjccted are the torsional strain of trans- tainiag to the line is interchangeable; the pulleys, wheels,
mission, transverse strain fromn beits and wheels> and strains bearings, or hangers can be placed at pleasure, or chaaged
from accidents, such as the windiag of beits. from one part of' the works to another. The first cost of a line

The speed at which shafts should mun is to he governed by of shaftiag of uniformn diameter, stroag enough for a particular
the nature of the machinery to be driven and the nature of duty, is geaerally less than that of oae consisting of sections
the bearings la which the shafts are supported. that vary la size, and ail the above-aamed objections of

As the strength of the shafts is determined by their size, diminir3hing are avoided.
and the size fixed by the strains to which the shafts are suh- 1 have called attention to this case, as one whereiu the con-
jected, the straiRs are to be first considered. There are three ditions of operation obviously furnish the true data to goveru
kinds of strain men tioned- torsional, deflective, and what was the construction of machinhry, iastead of the strains to which
termed accidentai straias. the parts are subjected, and as a good exampie of the importance

To nie et these several strains the saine meaus have to be of analysiag mechanical conditions.
provided, which is a sufficient size la thec shafts to resist them;- If the general diameter of a shaft was predicated upon the
hence it 18 useless to coasider each of these different strains exact amount of power to be transmitted, or if the diameter
independcntly. If we know which of the three is the greatest, of a shaft at varions parts was based upon the torsional stress
and provide for that one, the rest of course may be disregardcd. that wouid be sustained at those points, such a shaft would not
Thism n practice, we find to be the accidentai strains to which only fail to meet the conditions of practical. use, but would
shafts are subjected, and they are always mnade la point of cost more by sucli an adaptation.
streagils far la excess of any standard that would be fixed by 'The regular workiag strain to which shafts are subjected is
elîher the torsional or traasverse strain due to the regniar inversely as the speed at which they rua;- a stroug rensoti in
duty the shafts have to preform. favour of araaging shafts to rua at a maximum bspeed, if there

This brings us back to the old proposition, that for strue- was nothing more than firat cost to coasider; but there are
tures that do not lavolve motion mathemnetical data wili fuma- other, and More important conditions to bc taken lato accouatf.
hýh dimensions, but the samne mile will not apply la machiniery. Principal among themn is tihe required rate of niovement wheu

Experience has demonstrated that for ordiaary cases, where power is taken off, and the endurance of bearings.
the power trausmitted is applied with tolerable regularity, Iu the case of iine-shafting in manufactories, if the speed
a shaft 3 la. in diameter, 'with its beariagm four diameters varied so mach fmom the fimst movers on the machines as to
la length, piaced 10 ft. apart, and running at a speed of 150 require one or more iatermediate or countershafts, the expense
revolutions a minute, is a proper size to transmit 50 horse of fitting in this mauner would be very greatly increased; ou
power. the coatrary, if countershafts eau be avoided, there is a great

Tlhe appreatice, by assuiag this or aay well-tried exampie, saviiîg of beits, beariags, macbiaery, and obstruction.
and estimating larger or smaller shafîs by keepiag their dia- The practicai hauit of speed is la a great measure depeadent
meters as the cube root of the power to be trausmitted, the upon the nature of the beariags, a subjeet that will be treated

Idistance betwecn bearings as the diameter, and the speed lu- of in another place.
versely as the diameter, wiii fiad his calculations to agree with______________
the modemn practice of our best engineers.

Shafts as a meaus for transniitting powver afford the very im- IMPROVED WATER WUEEL GOVERNOR.
portant advaatage that power eau be easiiy taken off at any
point throughorut their iength by meaus of pulieys or gearing, The apparatus iiiustrated on page 132 18 used in connection

ialso in forming a positive connexion between different ma- with the governor, where there is a variable head of water and
chines. Shafts are aiso the cheapest means of traasmitting ben it 18 desirabie to keep up the he nad t1jough at the sacri-
power within iimited distances. fiee of speed. Its greatest utility is reaiized where stecam.

*The capacity of shafts la resisting torsionai strain 15 as the power is employed lu coanection with water power. The
cube of their diamneter, and the amount of torsionai defiection water governor bein,- speeded to ru the line a trille faster tiian
in shafts is as their iength. Ttse torsional capacity being the steamn governor, the englue is relieved of its weigbt so long
based upon the diameter oftea leads to what May be termed- a,; there is an availabie head for the supply of the wheei ; but
tapeming si.atts, lines lu which the diameters of the severai sec- when the water is dmawa down to a given point, say from three
tions are diminished as the distance from the driving power to twelve iuches, the govemnor automatieaiiy closes the gate
increases, and as tise duty to be performed gmowsiess. suffieiently to allow the water to regain the lost head, and,

This plan of armaaging line shafting has been and 18 yet wheu at the available point, automatieally resnmes its naturai
quite common but cetainiy was neyer arrived at by any of the action. Ail this is accemplished by very siaeple mens, as
processes of reasoniag that have been so continuaily aiiudedito shown by the engmaviags. The reservoir is piaced so that the
in the course ot this treai ise. high water liue lu the flume 18 within thmee inches of the top

Alimost every plan of construction has both its advantages of the eservoir.
aud dîsadvantages, and the best means of determining the ex- Our engraviags represeat opposite sides of the apparatus
cess of either, lu aiiy case, is to first arrive at ail the condi- and la Fig. 2 la showa th,- reservoir and float inicoanection.
tions) as near as possible, then formn a Iltriai lalance," putting The opemation is as follows :Water 18 admitted from the
the advaatages on one ide and the disadvantages.on the other, flume through tise pipe, I. The flat, B, lu thc reservoir A,
and foot up the sums for comparison. ises with the water, and the cord is siackencd, whieh leaves

Dealing with this matter of shafts of unifom diameter and the governom to the naturai action. As soon as the watem iowers
shafts oi varyiag diameter lu tîsis way, we fiad lu favour of the to aay given point (reguiating accomding to length of cord),
later plan a littie saving of inaterial and a slight reduction of the pawi shiftem, C2, is dmawa dowa, tbrowing the closiag pawl,
friction, so advaatages ; the saving of material relating only F, int action, and the water is closed off. Tho machi nery be-

-to first cost, because the eost of fitting is greater ia construet- ing ail lu motion, the gate wouid become ciosed, with a ten-
ing shafts when the diameters of t.he pieces are varied ; the deucy to go beyoud, but for a stop motion which limits the
friction, cousideriag that the samne velocity throughout must hoistiag and closing of the gate, and which is simply a siing
be L assumied, is scaîcely worth e>timating. bar inside of the bracket 1), and opeiated by the worm, E.

For disadvantages, theme is the want of unifommity between Another fcutuire of the govemnor is an adjustable weight con-
fitiings that preveats their interehange from one part of the uected to an armn of the pawl. shifter, C, but not showu iu the

shaft Io the otîser, a matter of great importance ; a shaft, when engraving (other parts of the machine being in front of it). By
* ostuted ati al speciai maehinery, adapted to somne meanm of this siiding weiglit the speed of the govemuor May

partiesilar place or duty, and not a standard product that eau be changed from 140 revolutiouis to 165--a great convenience


