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NOTES ON BELTING.

LARGE  proporuon of the so called acadents

to belts, n which they jamp from one cone to
anothel, or run into neighboring gears, are die to exces-
sinve phability.  Owing to their greater lateral stitiness,
thick belts are much 10 be preferred 10 thin ones  So
much do I believe that the property of stiffness increases
the life of belts that [ make 1 a rule to use as thick a
belt in all cases as the diameter of the pulleys will permit
A maafest advantage of belts made of two or more
thicknesses of leather hes i the fact that imperfection
of the leather will produce hut hule effect 1 a double or
triple belt, while 10w single it as fatal.  Messrs. Lewrs
Bancroft have, in their experniments, demonstrated the
fact that ** no marked ditference could be detected in the
power required to run a wide double belt or a narrow
light one for the sane tension as modein speeds.  And
ARAIN, WE SEE ropes up Lo two inches in diameter trans-
mitting power with great efficiency, and with apparently
but hutle [oss of power owing to thewr thickness,  There-
fore a thick belt will be practically no less efficient than
a thin one on account of its stiffness.

Many experiments have shown that the pulling power
of belting for agiven arc of contact 1s almost independent
of the arca of the belt 1n contact with the belt, and that
tt depends chiefly upon the sectional area of the belt,
and its total tension | so that it tnple belt will transnut
about as much power as a single belt three times 1ts width.

With wide belts, and belts ranning at high speed, it 1s
especially desirable that ihe thickness should be n.
creased. If thin belts are used at high speed, they
alinost invariably run in waves on the slack side, paruc-
ularly if the load shich they are transmitting changes
suddenly. These waves frequently continue 1 the belt
while it 1s rounding the driven palley. so that one can
sometimes even see lightin places between the helt and
pulley rim when standing 1n the proper position.  This
wrinkhing of belt, and the snapping that occurs as the
wonves stranghten out, wears it very fast, and causes the
~plices 1o part, frequently in a few months.  The remedy
for this trouble 1 have imvanably found to be an increase
m the thickness of the belt.  When asutticient thichness
15 used, the bett settles down on the same pulleys and
uader the same conditions to 2 long, steady curve onthe

lack side, and the wninkhng and snapping cease.

It woold seem also as though a certam ratio of thick-
ness to the width of belt should be mamtamed, parucu-
Luly in high-speed belts, otherwise the belt 15 apt to
<liase fram side to side on the pulleys. This chasing
would seem to be due + mefly 1o the osollatuon of the
belt aroand 1ts longitudinal avis on the <lack side, the
belt bemy thereby tghtened, titst a. vne edge and then
at the other, cach side ws 1tas tightened tending 1o run
1ovard the center of the pulley  This osaflation, and
e resultant chasmg. are alimost sine 1o cease when the
thickness of the belt i increased i preper proportion
toats width s an dlustration of this prnaple, the
wnter has i omind the case of Whelt 78 incces wide and
o ttomches thick, runming about 3300 feet per minute,
which could never be preventea fiom chasimg from side
to side onats pallevs for any length of tme without the
ase of an adler polley This chasing was due 1 the
osatlaton abovt o Tongitudimel avis, which was raonsed
by the small s aness of the beit 1n relation to ats
wdth A helt Cmches thik and 72 inches wide, use
on the same pulleys, was almost entnely fice from the
caasmg.and T oam continced that an mcrease ta 11y
inches - thickness would have rendered t < atficiently
Stff t peemanentis remove the trouble {1t <hould be
noted that the thicker belt proved 1o he far more econo-
mical, darable, and satisfuctony in evers way than the
i belt I the poncpie s conect, of asng thick belts
an accomt of then Laerad sttfness and consequent
durab:hty it hecomes of the utmost inportandce to deter-
mme the nummum dumeter of palley which can be
used with o gnen thickness of beltoand <ull have the
belt Last well  The wnter s quite sute that the double
Teather hebts ~yanch thick will List weli and guve eaeel:
tent satisfucion on palleas as small as 12 nches an
dineter, as e has had many belts i use for years
mder these conditinms For some tine past he has
bad a tnple leather belt 12 mches wide, o 26 anch thak,
pming about §.200 feet perntante. with anadler pulley

THE CANADIAN MILLER

pressing hightly upon 1it, and transmitung about 100-
horse power to a pulley 12 inches n diameter. This
belt has up to date given excellent satisfaction, and has
already lasted much longer than the two double leather
belts which preceded it

Regarding the yuestion of fastening the two ends of
the belr together, 1 think it is safe to say that the Ife of
belung wili be doubled by sphiany and cementing the
belt, ‘nstead of lacing, wiring, or using hooks of any
kind. When belts are subjected to the most severe
usaye, the sphced portion should be nveted, iron buns
being preferable to copper.  For double beluny, the rule
works well of making the splice for all belts up 1o 10
imches wide, 10 inches long ; from 10inches to 18 inches
wide the splice should be the same width as the belt,
18 inches beiny the greatest length of sphice required for
double belting.

CHEAP POWER FOR MANUFACTURERS.

l.\' a suggestive article on ** The Economics of Electric

Power, which appears in Cassiers Magaune fo
March, Mr H. L. Lufkin, a prominent electrical engi-
neer, draws 4 very stnking picture of what has more
recently been accomplished in the way of applying
electnic motors to the driving of machimery of all kinds.
So much has been raid and written 10 a general way of
the convenience and economy of applyiny electricity to
the dunving of shop tools that specific facts and figures,
derned from actual expérience, are most welcome addi-
tions to the luerature of the subject, and every power
user must, therefore, needs appreciate the ialuable
reference data given in the artide.  One of the advant-
apes of using electric motors 1s found 1n the fact that
thev may be connected to the machinery to be operated
almost directly, without the intervention of lony lines of
shafuny, whose fricuon losses alone often represent an
appreciable item of expense  Referring to this feature,
Mr. Lufkin says .

The apparent losses in shafuny had always been
vaguely estimated unul the advent of the electric motor,
by which, with the aid of an ampere indicator, these
losses are readily and accurately deternuned. As a
result of atestin some thirty shope of varied descriptions,
made 1n 1890, it was discovered that 68 per cent. of the
average power apphed in these shops was consumed n
the shafung.  Some data recently very kindly furnished
to the writer by one of the large electric companies,
which, by the way.1s furmshing current for operating
about four or five thousand horse-power n electric
mutors, cover seventy-one shops.  The totals of these
shops showed that 121,524 watts represented the average
1014l eneryy supphed, and that $3.700 watts were con-
sumed in the shafting, etc., being 6o 2.5 per cent, of the
averape power, thus appronimately checking the tests of
1890 These friction losses 1n shafting in the mnlls and
factones before referred to have been partially ehimin-
ated by means of grouping tools 1 sets and otherwise,
driven by electric motms, so that enure sets might be
completely shut down when not actually 1n use without
interfermy with the remainder of the shops, and lony
L:nes of transnitting shafung and belung between floors
or from huilding to binlding hine thus been dispensed
with.

Annteresting example of the economy denved from
thiy grouping of tools 1s found 1 a factory now be-
g equipped with an electnical transanssion system. A
preluninany expernment 1a this fectory showed that the
savng o fuel alone will certainly evceed 30 per cent
and possibly 6o per cent. In one recent instance a card,
mdicating fifty-nine horse-power, wis taken from an
enine driving a large machine shop. 4 hiacksmith shop
with pneamati, hammer, blowers, i, i pattern shop,
and numernas special tols or thiee floors of a building
about seventy-five fect squate T'hs card was taken
with all tools idle, thus show sy friction only  The same
tools were rearranged and jrouped mnto several sets,
dinen by elecirie motors, and under the condition. the
averapge indicator card from the enpine driving the
dynamos which furnish the pone. for these same tools
15 about twenty -five horse-poner, coveriny friction, power
for the tools wnd all.

The convemence and flexthilny of an electrical power
transmission system are frequently commented on by
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present users, from the fact that single tools or small
groups of tools may be efficiently operated n isolated
locations, or locations at considerable distances from the
main power plant. The great saving derived in an elec-
trical system owing to the intermittent use of tools, was
long since taken advantage of by the builders of travel-
ing cranes, and to-day probably ninety-nine out of every
hundred traveling cranes nstalled are operated entirely
by electric power, an independent mator being used for
each of the several functions of the crane. Many
foundries now work their ib cranes with directly geared
motors, taking current, in many instances, from the saine
dynamo which lights the shops.

HOW MANY FLOUR MILLS?

OW many flour mlls are there in the country? is a
question quite frequently asked. The Minneapohs
Record has been gathering some figures on this point.
It places the number in Canada at about 1,000. There
are probably all told about 1200 wills in this country.
In the States the number is placed at beyond 15,000,
Pennsylvania leads all other States in the number of
mills, there being 2,200 ; New Yark follows neat with
above 1,300; Ohio 975 ; Missouri 810; Indiana 750 ;
Hllinois 700 ; Michiyan 600; Wisconsin 575 : fowa 500,
Tennessee 390: Virginia, 460; Texas 450: North
Carolina 4o5; Minnesota 390; Georgia 340; West
Virgima 335; Kansas, 320; running down from that to
3 for the District of Colunbia. Whide Minnesota is
fourteenth in the list, according to number, the capacity
1s beyond the capacity of any other State, owing to the
larger size of the mills. The dally miling capacity of
Minneapolis is above 37,000 barrels, if run up 1o the
highest possible imit  This, however is ir..practicable,
and during the last year the average production in this
aty was 67.8 per cent. of the total capacity. The
average production of L alutn and Superior was 56.3 per
cent. of the total capacity. The average production of
St. Lows was 488 per cent.: of Buffalo 55.9;
Milwaukee 6u.9. The ave age daily capacity of Duluth
and Superior dunng 1893 was rated at 12,3u1 barrels.
The year began with less than that, but several mills
were completed in West Supenor during the season, and
at the begmnin of this year Superior had a capacity of
12,000 barrels daily and Duluth 6,300 barrels daily ; St.
Louis a daily capacity of 21,000 barrels ; Buffalo 11,000
Mil .aukee 10,20c.  Baltunore has some 3,300 barrels
total capacity : Philadelphia about half as much;
Detroit about 2,000 ; Chicago some 4,000; Kansas City
above 2,000; Cincmnati about 2,000; Cleveland 4,000,
and Indianapolis about 5,000 barrels. Minneapolis in
1892 manufactured 9,750,470 barrels of four. In 1893
9.377,635 barrels. The product of Minneapolis exceeded
n Dboth these years, all the flour producing cities
separately. The production of this aity was greater
than that of St. Lows, Baltinore, Philadelpha, Buffalo,
Miwaukee, Toledo, Detroit, Chicago, Duluth and
Supenior,  Nansas  City, Cincinnati, Cleveland and
Indianapohs combined, and they are the leading flour
cines outside of Minneapobs.  The production of flour,
to capacity, i Mimnneapolis, in 1892, was 71.6 per cent.
of capacity: St. Lows 31.1; Buffalo 64: Duluth and

Superior, together, 51, and Miwaukee 71.3 per cent.

NOT ALWAYS THE CASE.

PF.R!()I)IC,~\I.I.\' there floats through the technica;

press, says Power, an item to the effect that one-
sinteenth of an inch of scale has been determined by
accurate experiment 10 require 15 per cent. more fuel ;
three-sintcenths, >3 per cent. \While this may be
strictly true for the bmler experimented upon, u can
not, m the nature of things. be of unnersal apphcation
nor an inde of the Joss which may be expected upon
another holler from a given thickness of suale. A
boiler with a meager amount of heating surface would
suffer senously from an impair nent of the efficiency of
that surface by scale, while a boiler with ample surface
would suffer conparatively htle. The item cvidently
started from a ormula based by Nystrom upon the
alleged fact that satarated scale has about one-thirtieth
the conductiviy of iron plate, and giving the dimmishing
values quoted as the amounts of heat transmitted
through a yinen amount of heaung su-face.




