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POWER AND ITS TRANSMIBSION.

N order to save considerable time and troyjlo in searching
for information with regard to the transnpission of power,
says the Millers’ Journal, the following data have Leen col:
Jected from a wass of irrovalent matter Tho roader will be
ablo to find at n glanco what he wants to knbw in order to Lu
ablo to makee acurate calculations. 4
BELTING.

Belting is daily coming moro and tnorg Into use, and it is
eafo to say that nt least 93 per cent. of thh power i trnmmi?-
tod by it, while in Europo tho greater gart of the power ia
transmitted by cog-wheols.
TUE POWRR OF BELT

is dorived from the friction between thef surface of tho belt
and the pulley, and is governed by tho saino lnwy as in friction
betweon flat surfaces, The friction incdases regulorly with
the pressure, and the moro elastio the syrfave tho greater the
friction. Tho only fault to bo found withf the systom of belt:
ing is that a portion of the rovolutions of jtho motor are losP.
The number of rovolutions lost vary ‘ith the lond as it
changes. Ordinary belts will safely sustajn a working tension
af 45 pounds per inch in width,
WIDTH OF DELT, KTC.

The rule ta determine the width of beltfaud size of pulley
required to transmit a given horse-power is onsily found.
Since o horse-power is 13,000 pounds raised one foot high per
minute, we must adjust the width and veldeity of belts so as to
effect tho required result.  Thus, if a belf moves with s velo.
city of 733 feet per minute, & belt five nches in width will
transmit five horse power, provided the effective tension is 45
pounds per inch, 1f the velocity be incrsed up to 1 466 feet
per minute the samo belt with the satne tgusion will transmit
ten horse.power, so that a five inch belt x:{:lied to n five foot

pulley making 120 revolutions per minu would transmit ten
horse-power when the effective tension isP23 pounds,

By taking the actual tension of the bel§ and multiplying it
by the actual velocity, we get what may called the indicat-
od horse power of tho belt, whizh corresppunds to the indicated
horse-power of the ongine. By measuging theactual power
transmitted, by a dynamometer, rules nidy be based upon the
amount of belt surfaco in contact with tho pulley.

Tor practical purposes, velocity and pjwer to resist tension
are tho only available  “ments of calculMtion.

Acstual teusion, adhers.on, friction, &k., can all be varied at
will and foumn no certain dependence forgealculation. It may,
however, bo adopted as a rule that the @jlbersion and capabil-
ity of belts to transmit power is in the fatio of their relative
lengths and breadths, A belt double tif: length or breadth of
aunother under tho same circumatanceg will transunt more
than doublo the power, and for this regon it is desirablo to
use long belts. By doubling the velocity of tho same belt its
offectivo capability for transmitting powgr is also doubled.

Belts which run vertically should alwgya be drawn tight, or
tho weight may prevent its adhering clogly to the lower pul-
ley, but in all other cases they should bdmoderately slack,

In order to obtain the greatest amounfof power from belts
tho pulleys should bo covered with leather, aud mora power
can be obtained from the geain or hair slo to the pulley than
the flesh ride, as tho belt adheres more cosely.

The tnost effectual remedy for preventing belts from running
to ono side of the pulley, would bo to {ipd out first if the faco
of the pulley is straight, if not to straigiften it. Tn some cases
the shaf:a may not bo in line.  The remady in this case would
bo to slacken up the hanger bolts and drive tho hangers out or
in, as the case may be, until both endsdof the shaft become
parallel. This can bo determined by gey fing tho centres of tho
shafts at both ends by means of a long s%ip of board.

TIGHTKNERS
should be placed as closo to tho largs or daviug pulley as cir-
cumstances will permit, as the lose of pdver in the use of a
tightener is equal to that required to beg\t tho belt and carry
the tightening pulley ; therefore, thore iga greater loss of pow-
er by placmg it near the small pulley, asjthe belt will be bent
more than near the large oue.

Belts always run to the highest mde of the pnlloy, beeause
of centrifugal force, aad that part of tie belt nearest to the
highest part of the rounded pulley is moga rapidly drawn, be-
cause tho circumference of the pulley i:.gmntor at that point,

LENGTH OF BELTS
The rule for finding tho length of a bt desired is to add the
diameter of the pulleys togethier, dovidg: the sums by 2, and
multiply thequotient by 3%, add th%:)mduct to twico the
distance between the centres of tho shafls, and the sum will bo
3

the length required.
WIDTIl OF BELT.

The rule fur finding the width of be} to transmit a given
horse-power s to multiply 36,000 by th& number of horse pow
er; ultiply the apeod of the belt in fegt per minute by one-
half tho length in inches of bLelt injcontact with smaller
pulley ; divide tho firat product by thg second, the quotient
will be the required width iu inches,

HORSE-TOWKR OF A RELT.

Following 18 tho rulo for caleulatingjthe number of horse-
power a bolt will transmit, 1ty volocity fand number of nches
in contact with tho small pulley bewng given . Dinide the num.
bar of aquare inchee in contact with tg‘e pulley by 2, multiply

thisquotient by thoe velocity[ of the belt in feet per minute,
divide this amount by 32 000{and the quotient will bo tho num-
ber of horse.puwer tho belt will transmit.

To ascertain tho horse-powbr which belts will teansmit, mul-
tiply the width of the belt bylthe diameter of the pulley (in
inches), by revolutions of thu bulley (per minute), by tho numn.
ber in the following table corpesponding to the pull the belt
can exert per inch of width. {Example: 10 iuch single horizon-
tal belt, 8G-inch pulley, 200 ruL'olulions. pull taken at 60 bs.

10”x36"x200x0 0004t — 28,8 horse-power

The pulls which belts 1 inclf will transinit are as follows:

Singlo horizontal belts ... 0O by,
bouble ... . .oveve . 00
Single vertical....... }

caas cansine
2se #sa sesses

4“4

Doublo cvevecvaes wsefe v enee oo . G0
Quarter.twist uin;ﬁo befts. . ..o.oeuiaen -t 25 ¢
“ double 'y . 0
: Horse-power-Pulloy 1inch di.
Pull exerted by belt 1 ings s
e 3 ameter, one revolution per
wide, in pouuds. minute, belt 1 inch wide,
10 00008
16 .00012
20 00016
25 .00020
30 00024
35 00028
0 ,00032
45 , .00036
50 i 00040
85 00044
60 00048
63 00052
70 . .00056
75 00060
30 00064
8 00068
90 00072
95 .00076
100 200080 .

1HOW TO FUT ON A DRLT.

Never try to put on a belt pn the pulley in motion  Always
place it first on the loose pulley. or the pulley at rest, and then
run it on the pulley in motioh.

ADHESION.

Adhesion of the belt with $he pulley is found to exist most
perfectly between surfaces that are coated with some semi-
liquid, Castor uil has beerg found to have an excellent cffect,
and it is claimed that o bej, three inches wide impregnated
with 1t will transmit as much power asa 4 inch belt without it,
and, besides this, rats will a¥oid castor oil, hence they will not
touch a belt with it on.

Printer’s ink has been recommended as a means of prevent-
ing belts from slipping.  Neatsfoot oil, with a little resm, has
been found very uscful wheg a belt becomes hard and dry, but
castor oil and glycerine are the best for this purpose.

Thoe g:ower required to beftd the belt from a straight I'ne and
cause it to lap tightly aroupd the pulley would not at first
sight appear to bo worth cofisidering, but it will be found that
where the belts are thick aifd rigid this itein becomes an in-
portant one, and it becomes advisable to lessen it. The thicker
the belt the more difficnlt i! is to bend it It is therefore
more economical to uso brogd, thin belts than narrow, thick
ones, as it has been found that the resistance of the belt to
bending is inversely as the diameter of tho pulley, large pul-
leys being more cconnmicnl‘m this respect

presses, and for all kim{u of manufacturing purpores. Th
power is now In practical use, not only in this city, butin
Providence, Woonsocket] Pawtuckot, Worcestor, Portland
ang other placer, Who clm seo the end of the advantages to
bo derived from this grea} improvement in tiansmitting power?
Every floor of high buildjugs in citieacan have power of the
most economical kind. We publish below an estimate by the
Sprague Railway and Eldetric Motor Company, of the cost of
wupplying this system using tho Sprague motors run from
clectric light or power staticns, The figures are of interest to
any one interested 1 the dvst nf power,

Estimate of the Cost oftsupplying Electric power from a

Station already 'Establinhed, and the profits
Therefrom.

Woe will assume the stutﬁm to be already in running order,
and furnishing lighte for both day and night service, and to be
of tho capacity of one hundred and fifty-horse power,

Owing to the intormittont use of power by consumers, so
we 1 known t5 steam powel producers, if the power delivered
to any one consumer be lijnited to sy, ten-lorse power, at
least double the output of the engiue, or three hundred-horse
power, could be sold from3his plant. were it transmitted by
the ordinary methods, andj] as the loss in transmitsion by wire
is not nearly as great as by belting and shafting, especially
where the distance exceedgione hundred feet, the same law of
general average is truer itjthe case of electric power than in
that of steam,—we therefote could base our calculations upon

the well known practice of;
any possibility of dispute, 3
cent. above the actual out

all power producers,~ but to avoid
wo will assumeo that only fifty per
ut of the engioe can be sold,

LACING A BELT.

There are many ways of
belt The following has
belt to be § inches wide, pu

beginning at § inch from thf

ﬂ:m\l:ing a lace joint or sewing a

een recommended : Supposs the
ECh lioles not larger than 3 16th,
edge and one half inch from the

end, makmg the holes 3 of 3u inch apart fron centre to centre.

This will give cleven holes,

belt be exactly opposite to dach other.

position with a lace thong,
of the holes cut from o thin
edge to sew your belt exactf
laco your shoe, drawing the
Having worked across the
end of the thong by sewiny

Y.et the holes in either end of the
Now piace the belt in
hot to exceed in width the diameter
side of lace leather. Begin at one
y in the same manneras you would
ends well together at each stitch.
elt, secure the last edge with one
over and over, and repost the oper-

ation to tho place of beginning, eecuring tho cnds of your
theng by wserting them irfleading holes made by an awl.
POWER OF BELTS.
The smoother the surfage of the belt and the pulley, the

more friction i3 oLtained. ;

next to the pulley.  Th

The following ingredients when

mixed can be put on the i?ide of a belt, when theinside is put

will be found to have a very good

eflect, as they will keep thg surfaces cool, smooth and moist: 5

1bs of common tallow, 1 1

of yellow wax, 2 lbs of common

chalk, 11b of blacklead and 1 1b of resin  Disrolve together by

gontle heat ; put upon thet belt when slightly warm.

well stirred while applyin
quently. It is better, hov

Keep
it; ueonlittleat a time and fre-
ver, to put the hair side noxt the

pulley for power and grip, but the belt will not last so long.

THE COST OF 8UPELYING ELEOSTRIC POWER.
HERE is nothing in ths clectrical business that.is exciting

more interest at tho

nt time than the transmission of

power over clectrical wireg, In the city of Boston there are
over & dozen clovators now using this system, to say nothing
of the diffsrent places wl;ere power is used to run printipg

INVESTMENT.
Additional wires, structurds aud switches.......
RUNNING EXPEN3ES.
Coal, {(cheap fuel, thrcoé ns screenings to one ton
Cumberland) four pound§ per horse power per hour,

.§2,500 00

ten hours peruay ...... 3 e eeae e eee-=0$2,200 00
Qil, additional.......... deevariraes srssassenaeres 100 00
Moter inspector (can also attend to lamp inspection). 500 00
Water, incidentals, etc... . coiviiaicnnnes coinien 200 00

Other expenses which cannt bo specified 500 00

Total, « eeereieens - S ceen e 83,500 00
JRrorimy.

Income fromn 225-horse pQwer at $125.00 per horse
power pef annum. ..o Bovanns crreess.. 828125 06
Tiess expenses per anNUN. . coveeeenencnassaonnan 3,500 00
Profits.....cecunnn L 02 -824,625 00
Income from 225-horse powdr at §100.00 per annum, §22,500 00
Less expenses peraniiild ccvveeevriasoee o 3,500 00
Profits.. ... P - ...819,000 00

\Where the station is on
profits are the same as abovg, after first deducting the addi.
tional expense for engineer dnd fireman for day service, but as
all incandescent plants to bga complete success must be run
during the day, and assuch has been the experience of so
many *plants, it hardly ndeds wmention. and the additional
profit from the day lightix§ will, in almost every instance,
meore than cover tho extra expense.

SMALIER PLANTS.

Insmall cities and towny; where notmore than 100-horse
power can be sold within a feasonable time, it is often coasid-
ered advisable for the compspy to own the motors, and as the
intermittent use in such sma! plants will not be so great, we
will assume that only the optput of the engine can be suld ;
the wvestments and profits herefrom, would be as follows :~-

1NESSTMENT,
Motors, various sizes, up to 30-horse power and ag-
gregating 100 horse powel........... eiiesesanes $10,000 00

Wires, structures and switclles...oe ceeeaceeiaasas 1,000 00
Total investment .. §.cueiviiiiiinacinan ...811,000 00
RUNNING KXPENSES.

Coal (as above) - cecee ! [ . ve-eees S1,550 00
01l (additional) ..... . © eae eicmereanas . 50 00

Inapector (lamp inspector {&r small plant can attend
to motor inEPeCtion). ... 8 «. cecervcencenneesss 000 00
Water incidentals, etec . . L s essiescecasanens 150 00
Other expenaes which cannd} be specified.. ....... 500 00
Total GXPeNCes. . ccfoeesreasorcnaasnananne §2,750,00

ROFITS.

Iacomo from 100-horse poger at $125,00 per horse
POWEr PET ANNUM. aesveeesrcnnansreancnnen.s...812,500 00
LicsS OXPENSCI. cavrvnvecedonesicnnssrosancanaanss 2,750 00
Netprofit...c.oifennnnnn. cevenes veaesss $9,750 00

Income from 100 horse pawer at $100.00 per horse
powor per annun...... Ferer treiieierineeaa.810.000 00
T.ess cxpenses..... B s . 3 £ N 11

sieaveeasese sesssveseseST250 00

The figures as given aljpve for expenses are not theoretical
but are founded upon thg actual expenses of running electric
light and motor atations] using Armicgton and Sima engines
and ctge Jarvis setting £§t boilers,—Boston Journal of. Com~
mee

Net profit......



