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NOTES ON BELTING.

.ARtE proportion (if tie so talled auidenta
ti bîelts, lit wlit( h they jumipîj front tinre cone te)

anothei, or run sto nieiglbirmng gears, are due to exces-
sise plabilty. (iwmg ti heir greater lateral stiffiess,
thick belt-, are mu h to be preferred to thmt ones So
mlîch do I belese tihat the property ofi stiffness intcreases
te hife of belts that I imake et . ruile lit use a. thl k a
belt n all cascs as th dicaeter of the pulleys wIll lierIit
A manifest adantage of belts iade of two oI mrore
thîknesses of leather lies in tie fact that imperfection
ni hie leather wdll produce luit ltile effect m a double or
triple belt, %hille in a simgle et es fatal. 'Messrs. l.ea s
liancroft base, in their elperiiinents, ieiiiosstratel the

fact that "isi niiarked ditferent e i ould be detected n thre
psower repuired ti run a %%ide double belt or a narrow
lghit one for tie saime tension as imodein speeds. And
again, awe see ropes 1) to tio i ches i diaiieter trans-

tnuîttig powerwith great eiT iency, and with apparently
but etle loss ofpoiwer owiing ti their thickness. There-
fore a thick belt ill lie pr.«tically no less eftiicient than
a thin one onil acotint of its stifness.

I.any e\peruitiiis lias e shes% on that tie pulhng pow er
of beltîclug for a ien ar ofmcontat i s nlmst idependent

n the area of tie belt in contact w ith the belt, and that
it depends chietly uîpon the sectional area of tise belt,
and its total tension , so iiat a irple belt a Ill transmit
about as iuch power as a simgle belt tlree teimes its a idth.

\'iili % sle belts, ni belts rannîiig at higli speed, t is

especialls desirable that the thîkness should lie n-
creased. If thm belts are u-,ed ai high speed, they
albnost um ariubly run n a tes on the slac-k side, partih-
uilarly if tie load uhich tie> are transiitting ch.mges
suddenl. These was es frequently continue i.. tie belt
%hile it is rounding the druen pulle, . so thai one can
somîîetînes es ensee lglt ut pilaces iaetween the helt and

pulley ciiii lien standng lin tihe proler position. This
%i rnkling of belt, and tihe snapping th.t occur- as tihe
ws i es straighten oui, wears it set fast, and causes the

-plices ti pari. frequently in a few ionths. lue reiedy

for this trouble I ine m ibl fouînd tol be âm mocrease

in the th kness of the belt. \\ lien a sufit-ient thickness

ai used, the iet seules down on hlie sale pulleys and

.der the saie conditions to a long, stead\ cire on thie
Lick -,idc. andt unir rinking and snsan.ipng <Case.
hi would seem ns ai a, thoiugh .& cert.un r.itio of thick-

nles, to tie iw idth if helt shul hi .uintaei, partici-

l t iglhspe belt, otherwsse the helt es apt ti

< i-e frontmî s tIe side on tie Iulle . Thi i hasig

sould see to be dise i hieiy isit hlem dl
1
ation of the

beh .rouind lis lng;tiuinal amu- ons the sla<k side, tise
beh bei> ilielib tightenîed, iii 1 ,à ar.e edge and ihen
at tihe other. e.i h iide as it es tiitenedl tending toi rus

touaid the enteotif ite pul le> Tins os<ill.iuon, and
ltle resuliant <i b.img. .rc.ilm iess to < ea- e wlien the
ilhI kness of the hel i i re.sed ini icier In proportion
ito its width .\s .in illsitr.ition of thai p)rmi le, thre

w iiter h.is ii i nd the c.i of.t belt -.N iin i- s île :nd

,il. ii lie-. th k. runmîiii.iiii about ;.5o feet i imlliite,
wh l <ould neie- lie preentc fiom) ( ll.tsiilg troim sile

toi side on its polles s for .lin lengtil of unie uhot the

au- if .n llri plkc I hi-s bi m ti (.i r ue tii tise
i i. ill.ition .ibo t -- l%%gitud .; . is i,. w hlh i u s .iused

i lie s.ill ini ne- of ithe helt Ili rel.îi m tg) its,

us dti \ hel , l he- t k i and l m esnu, us lie, e

'r. Ihe .isse lullcîs, i- .ihnosit citniel: firee fromi Ile
.. islg..in I a i i t el il t ;l, test m<esc to i I

iii lie-. s mleîî kness wold h.Is e ictieredl il s i;ti sentih
stuiff'< prin;. t rellos the trouble Il should eli

ioted-i lh.it hIlle tlî. k-i hlt I rmiCd it Ib- ftir il-ire Ci î,nio-

.il, . l.id .iisfa- ioii in (tci li.iy tihin tie

tihm belt If tlle piîîu. iple is - o eî i. utf îîu ,g telle k bhCIs

.i < wit of the l.îe-.îl otiffn- and i înscnd e îquent

durbihit:Ix. il he, iles of the- iui uilist .inpoirtiiran e t leter-
limme t nunmin l iiuncr iif pllley whoîîî h .%1 f lie
Isei it .ii -ne nIIi ih kne of hleis anillt sll bae the

ieu list ut-l he w niii i iulite suie tih.it tise louble
l.ilier hltlis , in. I ili k %ilI l.eit weli . d gise (siCI-
ent l.ionsf.u < : în uille is . s;ilI .is iz it hes un

-Il.. n ir as le h.1s h.il lm.miy bClii 'e for years

.nlcîthese ninîni I ir somie tierne îi.tit hie hlas

ll.iil a ilile ic.ithei bent i.: me lies i VI , O m<h tihe. k,
onmgk .ibtt 4.;i fet perlilotîe. itl in idler puIle>

pressing lightly upon it, and transinitting about too-
horse power to a pulley 12 inches n diameter. This
belt lias upîî to date given excellent satisfaction, and lias
already lasted mîîuch longer than the itwo double leather
belts whiic h precedled it.

Regardng the question of fastening the two ends of
thre bels together, I think it is sale to say that the hife of
belitimg will be doubled by splicing and cementing tIe
belt, -nisteat of lacing, wiring, or using hooks of any
knd. Vlen belts are subjected to the most sesere
usage, tihe splhced portion should be rveted, iron buns
leimg preferable to copper. For double beltmog, the rule
vorks well of msakmîg the splce for all belts up to 1o
mi les aide. 1o nches long ; fron toinches to 18 mches
wvide the sphlce should be the sane width as the belt,
î8 inches beng thre greatest length ofsplice required for
double belting.

CHEAP POWER POR MANUFACTURERS.

N a suggesii e anicle on "Tlie Economics of Electric
lower, wsici appears in Cassier's Nagazine foi

March, Mr .IL. LLufkin, a prominent electrical engi-
ieer, draws à ecry strîkîng picture of what bas more
recentily been aîcomplished in the way of applying
electrc imotors 0 tohe drivng of machinery of all kinds.
So much lias been said and wrtten n a general way of
the coni eruence and econoiimy of applying electricity to
the diii ing of shop tools that specific facts and figures,
derned froin actual e\perience, are most welcomîîe addi-
tions to the hterature of the subject, and every power
user must, therefore, needs appreciate the saluable
reference data given in tie artile. one of the advant-
ages of usng electrîn motors is found in tue fact that
they may be connected to the machinery to be operated
ahinost directly, without the interention of long lines of
shafting. whose friction losses alone ofiten represent an
appreciable item of expense Referrng to this feature,
Mîr. Lufkin sa\ s .

The apparent losses o sbhaftng had always been
s aguely estimsated until the ad% ent of the electrc motor,
bl whah, with the aid of an amopere tmdicator, these
lusses are readily and accurately determsined. As a
result ofa test in soie thirty sh.îp of varied descriptions,
lade in i uoo, il was disco ered that 68 per cent. of tise

a% erage pow er applied n these shops was consuied in
the shaftimg. Sole data recently sery kndly furnisied
to the A rier by one of thue large electric companies,
sihh,- tise ay. us furnishing current fur operating
about four or fie thousand horse-power un electri.
imotors, co er ses enit -one stops. The totals of these
shuops showusel tihat 12t,524 watts represented tise aserage
total energ> supphied, and that 84,700 watts were con-
siumsed mn thIe shsafting, etc., being 69) 2- 3 per cent, of the
ai erage powier, thus appro.umately checking ithe tests of
i S'>o These fviction osses un shîafting m the nuîmlls and
f.ittories before referred to hase been partially cumin-
:tl.uh u mîeans if grouping iooli u sets and otherwise,
drii en b electri mois, so that entire sets isighit be
comipletels shiuut down wien ont actually un use ithout
mteufermgs with the remnander of tie shopis, and long
h:ne of ir.nsmitting shai.fting and beltimg ietween loors
uir fromt buildng tu holidig ha e thus been dispensed
s ith.

.\u nteresting exampîîule of the cuonomys% devived fromt
this grouping of tosils us ftond mls a facitory no be-

ing equipped s% ith .i elt-tral transmission systei. A

preliimnari cKxiuiemit un thils f.uctoir sholwied that the
sauung un fuel alone w Ill cert.unly ecieed 50 hier cent
and issbly (K) user u ent. In one recent instance a card,
indating tifty-nmne hrse-power c is taken frot an
eige tiun uOg a large machie shop. à btaki shop
sith pnemiinati, haimuner, lower, ci., a pattern shîop,
and numueiouis special tools ur- :htee thîors of a biluing
about seient-flic- et squair lh s card was taken
îuith al) too1h idle. th l shi w tm tfot tonly The saime

tools wtere rearranged and grouped ito scieral sets.
<hi en by Cie ici miifitors. and under the condition., the
.nerage induiator <ard frot tise engne dInsing tise
dhinanîs whih fursh tIhe pmsc. for these samse tools
is b;ut twent> -lise hrse.pomel, cvrs frction, power
for the tools ..nd ali.

The co enience and flexihtiiy of an electncal power
transissmîun s>stem are freiuiently coimrented on by

present users, frot the fact that single tools or snall
groups of tools mnay be efficiently operated n isolated
locations, or locations at considerable distances fron the
main power plant. The great saving derived in an elec-
trical systet owing to the intermittent use of tools, was
long simce taketn advantage of by the builders of travel-
ing cranes, and to-day probably ninety-nne out of every
hundred traveling cranes installed are operated entirely
by electrnc power, an independent motor being ised for
each of tihe severail functions of the crane. Many
foundries now work their pb cranes with directly geared
motors, takîng current, in many instances, froin the sase
dynamo which liglhts the shops.

HOW NANY PLOUR MILLSI
Smany f'our ml"s are there n the country? is a

question quite frequently asked. The Minneapolis
Record bas been gathering some figures on this point.
It places the number in Canada at about a,ooo. There
are probably all told about 2oo milîs in this country.
In the States the nuimîber is placed at beyond 15,ooo.
Pennsylvania leads all other States in the number of
mills, there being 2,200; New York follows next with
albove 1,300; Ohio 9)7 5 M issouri 8to; Indiana 750 ;
Illinois 700; Michigan 6oo; Wisconsin 575 : Iowa 500;
Tennessee 490 ; Virginia, 4

6
o ; Texas 450 ; North

Carolina 405 ; 'Minnesota 390; Georgia 340; West
Virginia 335 ; Kansas, 320; runnng down fron that to
3 for the District of Columbia. Whîle Mionesota is
fourteenth in the list, according to number, the capacity
is beyond tise capacity of any other State, owing to the
larger size of the mills. Tihe daîly milling capacity of
.Mimneapolis is above 47,ooo barrels, if run up to the
highest possible limit This, however is ir..practicable,
and during the last year the average production in ibis
city was 67.8 per cent. of the total capacity. The
as erage production of Lsulutih and Superior was 56.3 per
cent. of tise total capacity. The aserage production of
St. Louis was 48.8 per cent. ; Of lIuffalo 55.9
Milwaukee 6u.9. The ave ige daily capacity of D>uluth
and Superior durng 1893 was rated at 12,3ul barrels.
The year began with less than that, but several mills
were completed in West Supenor during the season, and
at the beginnng of this year Superior had a capacity of
i 2,ooo barrels daily and D)uluth 6,300 barrels daily ; St.
Louis a daily capacity of 21,ooo barrels ; Buffalo i î,ooo;
Mil .aukee 1o,20c.. laltimore bas sOne 3,300 barrels
total capacity : Philadelphia about half as much ;
l)etroit about 2,ooo; Chicago somle 4,000; Kanss City
above 2,ooo; Cincnnati about 2,ooo; Cleveland 4,000,
and Indianapolis about 5,ooo barrels. Minneapolis in
1892 manufactured <),750,470 barrels of f'our. In 1893
9,377,635 barrels. The product ofn Minneapols exceeded
n Lxth these years, all the flour producing cities

separately. The production of this city was greater
than that of St. Louis, Baltimore, Philadelphia, iuffalo,
Nlilwaikee, Toledo, D>etroit, Chicago, )uluth and
Superior. Kansas City, Cincinnati, Cleveland and
Inlianixslhs comnbined, and they are the leadng flour
crties ouitside of Mi nneapolis. The produttion of flour,
to capativ. n Mimneapolhs, in 1892, was 71.6 per cent.
of capacity: St. Louis 51.1 ; Iuffalo 64: IDuluth and
Sîupernosr, together, 51, and Milwaukee 71.3 per cent.

NOT ALWAYS THE CASE.
PERIO)ICAL.Y there iloats througli the technical

press, says Power, an item to the effect tliat one-
siteenth nf an mch of sale bas heen determssined by
accurate experiment to require 15 per cent. more fuel ;
tlhree-sîstcentlhs, ?3 per cent. While this may lie
strictly true for the boiler esperimented upon, o can
not, n tihe nature of things. be of unis ersal application
nor an inlcs of the loss winch may be expected upon
another hoiler fron a given thickness of scale. A
boiler with a mePager amount of 

t
heating surface would

suffer senusly frons an impair nent of the efficiency of
that surface by scale, while a boiler with ample surface
would ,uiffer con'parativel lttle. The item esidently
utaIrtCd from a tormula based by Nystroin upon the
alleged f.act that saturati scale bas about one-thirtieth
the condîativuy of iron plate, and giving the dimmintshing
values quoted as the amounts of heat transmitted
thronigh a gien amoint of heating surface.

w


