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int0 limber there, and tbis wvill necessîlate the construc-
tIflOf D»few saw mils and starting int life many mils
't idie at Midland and other places. In fact 1 knowOfParties now who are figuring on starting up certain

'inlls and1 building a new one to cut in 1895. In pro-
rt»1on as lumber is sold to go south or to Lake Erieanld Lake ntarjo ports, oi- the English market, in that

eratio il will be an adv'antage t0 have the Iogs
to -facured into lumber in Canada in preference to
Pt ing to Michigan by at least one dollar and fifty cents
atir ?41 which on 200,000,000 feet means $3o0,ooo, wbile

SOUltlaY for a two band saw milI and plant would not
$45,ooo, to $5o,ooo. As a malter of fact, the

boeProfit is confined within a two dollar margin, which
0lllb

e consumed in towing and riskand lumber can
ehianufac.ud flfty to sevenly five cents per M

heaPer in Canada than in Michigan or this part of thecoiintry.

(4,I it probable that under the new conditions we
,,a"i Wiloess an expansion of the planing milI businessCI CanadaP

"lhe success of a planing mill buîsiness in Canada forexport dePends largely upon the railroad companies;
tht eystone of the arch is in their hand, which is often

held ilh n iron grasp. They cao and often do run the
litr bUt tey cannot run a planing or saw millI
ut eer do tey wanî to. Al they ask is to own the

tb«fellers' and let them run the planing mill output,
1e8 east tey allow manufacturera of lumber, shing les,

w P lD wood, railroad ties, telegraph poles, cord-
tndhef irner's oats, wheat, and agricultural crop,

NOh"iner's product generally, to pay the heavy shot.

P'nid imill will not survive long under this
tha tiee reaent, bience the necessily of securing rates

1ei enable them to mneet competition. AIl things
ear airor equal, as ar asrailroad conipaniesaeC"erned, there is> no reason why planing milis

su b)te started and successfully run aI Owen
$bene, , olingwoo], Midland, Victoria Harbor, Waubau-

bo'arry Sound (if they can get a railroad), Peter-
arUri, )Lindsay, Brockville, Hull, Trenton, Deseronto,

alîi aY other places in Ontario and Quebec gener-
ber. he nearer the planing mill is 10 where the îunî-c ut t te better ; dressed and finished lumber fromOst 0f -h bv lcscob sipdî as1 h

cfeaoepaescnb hpedï ast h
. i aine, New Hampshire, Vermont, Massa-uett5 , Connecticut, New jersey, Rhode Island,

utllnsY lana, New York, and other places-the field is
t ied But you wvil! find sonie other gentlemen

Iss i s Only a question of understanding the busi-
ht » 0fey, low railroad rates, and pluck-yoiî must

's s Cuinhination or btîst.
tto or planing inilI equipiient and capacity suffi-

1 ,to ove av cnsieraleexpansion of business ?
fi," dt tinktheplaingmîlls generally iin Canada,

tap5 aht I hav'e seen, are as fully equipped and of the
traJde Cty necesarv for an extensive volume of American
rease As they bîive 001 had any export trade, it is flot
f4r 1

0 alet suppose that they should be fully prepared
111 Stiîî, wvith the quieîness of the times, the planing
fi.%'uld be aible 10 tomn out millions of dressed andished

îî5,ly l.umber fer export, prov'ided they are advanîage-
y6 OSiteel

nwhat position do \ve stand ass to planing milîs'
huIt 5s enf and neîh ods 10 compete with the planiing

Wst Michigan and the Eastern States? (and 1 will add
p ns5 i, Minnesota, and Chicago).

fini, ail of the above States and Chicago, planed and
fat ased lurmber is sent-north, ivest, south and east, as

S ' 0ton. 1 have seen many of the large, as well
01tal ale' Planing milîs i0 Michigan, Wisconsin, Mlinne-

and Other places withir. the last five inonths. The
cly f sorne of thie larger milîs runs from io0,ooo 10

and th feet Per day, or îhree lu six million feet a year,

bre do exti a smootb, true, good work. Sorte have
by Ofl for dressed and finished lumber 100 feet wideIUtd ed feet long, with plenty of roOm for 30 cars 10 be
th At the samne lime the sheds extend to car track
Sides whicb protecîs the lumiber froni ramn and
S iO n ail the well organized mnilîs the iiachînery is

tu in lr ge and heavy, and in many cases have three r(listc dy kilns. This enables îhem 10 f111 orders wiîh[hlii PachWhichi is a g .reat secret of success in planing
~ rdThey emplny first-cla5s mren and pay
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good wages, paying special attention 10 the grading of
the lumber from the lime il is soried in the yard until il
enteis the car. As a rule il is intended 10 give to the
buyer as good lumber as hie ordered, if not a little better.
No attempt is made 10 slide in an inferior piece by any
responsible bouse. In no case do you purchase a " pig
in the poke." They take great pride f rom the manager
aIl aIung the hune, until the lumber is in the car and
shipped, in doing their work gnod, and a 11111e better
than any other mill. Tbey do business t0 keep their
customers, and Canada will have to work bard to take
themr away. 1 might mention sonne of the planing milîs
that do goo<l work: The Penokee Lumber Co., Morse,
Wis., one of the finest and most complele in the United
States ; Montreal Lumber Co., Gile, Wis., near Hiîrley ;
Oskosh Log and Lumber Co., Coale, Micb.; Peyters,
Kimbaîl & Baker, West Superior, Wis.; Cranbury Lum-
ber Co., Duluth ; Scott & Holston, Dulutb ; N. Nelson,
Cloquet, Minn., extra large; J. R. Davison, Phillips,
Wis., extra large; Knox Lumber Co., Ely, Minn. From
wbat 1 bave seen of tbe planing inilîs in Canada, they
are generally constructed ton ligbt and cheap, the
machinery 001 large and beavy enougb 10 stop the
vibration wben running fast, and îwo or three mracbines
intended 10 do ail kinds of wnrk ; sbxfting and bangers
toô light, and belting ton tim and narrow. Tbe resuit
of this is, you cannot produce first-class work, true,
smooth and even finish, presuming knives and other
parts are in order. Tbere ia no reason wby as gond
planing milîs and as many of tbemr as wvanted cannol be
cnnstructed and operated successfully in Canada as the
United States, and as good men t0 run îhem ; tbougb it
would be advisable 10 engage inspectors of lumber wbo
are accustomned 10 grading for tbe market the lumber is
intended for.

(7). What importance dn you attacb to tbe statement
posiîively made by Micbigan and Tonawanda lumber
manufacturers, tbat the effect of the new lariff will be to
force Ainerican planing mill men and box manufacturers
t0 transfer their business 10 Canada ?

1 think there is more truth tban poetry in their state-
ment, and they wiil find il more so than tbey anlicipated.
One Jay they did not wanî free tumber ; the next day
they purchased a pine tree ; tbe day after îbey wanted
lumber free. And n0w tbey are 10 bave il free in ail
conceivable shapes and tbey don't want il. The next
day îhey cnmmenced kickîng and will continue this
exercise until they bave elevated ail the Democraîs out
of Congress and Republicans bave come in. Tbere cao
be no doubt that allowing planecl and finished lumber 10
enter the States free will have an injurinus effect on the
planing mills in somne parts of the States, and cause
transfer of mills t0 Canada or building of new ones
there. Many ofîbhe planing milîs here are situaîed in
conneclion with saw mills and are likely 10 remain 50
and take tbeir chances in comipetition witb Canadian
p]aned lumber. Tbey know the market ; tbe Canadians
bave 1110o learn. They believe the Republican parîy aI
the next Presidential election wtill be returned. and return
the duty on dressed and planed lumber. And with Ibis
change likely 10 take place, miany who would bave but
planing milîs will wait-bence ot as many mills will be
construcîed as there would be if the free duty was more
permanent or definitely setîled.

Duluth, Minn., 1894.

THE FATIGUE 0F METALS.

Tp HE înetallic parts of machines that are in constant use
1 if 1h ey are 001 fully sîrong enougb for tbe work re-f

quired of them, undergo what is knnwn scientific;lly as
fatigue, lu metals there is a paint in their resistance 2
t0 pulling, bending or crushing wbich is known as tbe i
elaslic limit. Beyond ibis limit, if continued in use,l
permanent aIrain begîns. When machines are submit-
ted 10 Ibis limit of strain if at is n01 kept up ton long,f
tbey may be restored 10 normal condition, just as a
muscle is by resling. If the strengîb and power of a d
machine is fully equal 10 the task imposed upon it, il 'J
does not undergo ibis fatigue and tbe tise of it may be h'
<ept up continuotisly until impaired by friction. Tbe e
esemblance in Ibis particular 10 the muscles of man and p
îther animais is veî y striking. f

i
Tbc CANAIA I<USIBEI MAN, ýi.oo per year. Subsoribe, t'

A CHAPTER ON FRICTION.
SRICTION is ot a force in mecbanîcs, it is a resist-

ance ; a passive resistance 10 motion, writes F. J.
Moster, in the Wood Worker. It is the tendency of
force 10 produce motion, whereas tbe tendency of friction
is 10 destroy motion. Nor is the increase of friction be-
tween two surfaces in contact pioperly the amount of
force necessary 10 produce motion, but tbe amount of
pressure necessary 10 balance tbe friction and bring the
body to a state of indifference 10 botb rese and motion0.
Yet we use friction 10 transm-it force, and it is sometimes
convenient 10 speak of it as tbe force itself.

AIl surfaces, liowever higbly polisbed, contaîn minute
projections, bence when pressed togetber tbe asperities
of the two surfaces become 10 somte extent interlocked
wiîb eacb otbec and produce resistance 10 motion-and
Ibis is friction. The wbole amount of friction sîated in
pounds of resistance, is the producî of two factors. The
first of these factors is called the co-efficient of friction.
Co-efficient, as an adjective, means operating together ;
as a noun il implies co-operation-a factor in multiplica-
tion. The co-efficient of friction is a constant number
whicb bas been deîermined by experîmenting with sub-
stances of different kinds and witb suifaces in various
conditions. Scientiflc men bave made these experiments
and tabulated tbe resulîs of their experimenîs, s0 that
now, wben the practical mecbanic bas to solve a problem-
in friction, bie refers 10 one of these tables for the co-
efficient 10 me(i the case. Oak against oak bas a co-
efficient var) ing from *975 10 *o64, according t0 exposure
of grain and quantity and quaiity of lubrication. Iron
againsî ihon bas a va *riation in like manner from '314 10
-o64. Betweeîî these two extremes in tbe use of iron 1
flnd six other co-eficients, s0 that adding the eight to-
gether tbe average is '148. This is for sliding surfaces;
a revolving sbaf, requires a different co-eficient.

1 niant -o be sure Ibat 1 make clear tbe exact use of
this co-efficient of friction. 1 said il was a constant
number and s0 it is for tbe samne conditions. In casting
the interest on $100 aI six per cent., we multiply by -o6,
ant Iat multiplier is tbe co-efficient in the problemri; it
is a constant number for that rate of interest. But if we
change the rate of interest to five per cent., then we
change our multiplier 10 'o5, and Ibat becomes the con-
stant number or co-efficient for aIl sums of money aI
that rate of interest. So the co-efficient of friction
might be called the rate or amount of friction that pre-
vails witb certain surfaces under given conditions of
smooîbness and lubrication. Then multiplying the
total pressure by tbis rate of friction gives tbe amount
of res&stance in pounds-pressîre being the same factor
in compuîing the effect of friction.

Mill sbafting i0 these days does ot offent run on iron
surfaces, the boxes being lined wiîb babbitî nietal, but I
have no table aI band tbat gives the co-efficient for an
iron sbaft running on babbîîî metal ; but on bronze 1
hav'e. Tbe co-efficient is -2 51, wbicb will answer our
purpose for illustration. Suppose a tbree inch counter-
shaf t wjtb îwo belîs eacb in the samne direction, 1,2oo
pounds each. This will give 2,400 pcmnds belt tension.
Let tbe weight of the sbaft and pulleys be 200 pounds,
making :2,600 pounds pressure on tbe bearings. Inertia
aud atmnospberic influence bave nothing 10 do wiîb the
case, 1 tbink. Now co-efficient of friction '2 51, pres-
sure 2,600 pounds, wbat is the resistance in pounds ?
2,6oo mulîiplied by '25 1 equals 652.6 potînds as tbe effecî
of friction. To reduce Ibis to terms of borse power and
determine ils proportion to tbe 'vbole of the driving
'orce, we must make flîrîber calculation.

Suppose the driven pulley 10 be two fý?et in diameter
nd making 15o revolutions per minute. This will give
belt velocily Of 942 feet per minute. Then, 942 multi-
lied by 1,,2oo (driving force) equal 1,130,400 divîdend
Y 33,000 equals 34-borse power and an insignificant
raclion as the amnount of driving force.

The shaft is only tbree inches diameter and therefore
oes ot move with the velociîy of the belt on the pulley.
lbe surface of tbe shafî moves only i 18 feet per minute,

îence we bave 652.6 pressure niulîiplied by î18 feet
quais 77,006.8, divided bv 33,000 equals 2.333-horse
,ower as the effect of friction. This is the theory of
riction wiîb aIl tbings perfect, but it115 quite likely that
nu practice (fair practice, ton) the friction wotld aimouri
oonc-eighth of the driving force,


