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tept isrid adavtehosoe h inally produceci a sen wilic broke thle rmf in two.
centre. The amount of chain uscd is about 80 The fragments lield together for two lîours aiter
tons. cofildtatcnans5,o inaette back of tile rait lîad been broken, anid finally

The cmltdrf otis4000lna e oie tug towed file forwa.rd part ilita tile liarbor
ofitimber, or in the neigliborhood Of 3,000,000 af San Francisco, while the other succeeded aller
freet board measure. The average lengtlî of file a tinle in picking up flic rem;dining portion and
piles is 55 ecet, and the average dianieter at file towing it to the same port in saiety. Only a enth

oi the lumber w~as lost.
The raft wvhiclh started in

* june Contained 5,000,000
feet af lumber, and wyas .9 6

fect long by 53 fcet wvide.,
It is difficult: ta realize fle~
imense quntityofniaterial

incarporatcd into this ra.t
* ~ -- ~r- thoughi a comparative idea

-. * may be gained by cansider-
ing the tact that the average
capacity af large ocean ves-

È sels ks finie more than i,-
oo0,0o0 feet. Portland al-
ready has flie distinction of
loading the largest cargo of
lumber thait eer left the
P -ciic coast, %%hich wvas %von
last year when file Glenlach)
took 3,ooo,ooo ficet of rail-
road material ta Siberia.
Now, ta pile Pelion an Ossa,
the new raits appear.

The idea af slîipping lumi-
ber in this way originated

IZAV-r BFFoRE AçToRIA%, ATrTUF.%IOUTII 0F THF COLU.namA RIVER. with jahan Paulsen, a pro-
minent lumberman, ivhose

buht 14 inches. The spars are of special attention wvas attracted ta flic subjcct last winter
dimensians. by the difficulty af securing vessels ta take lum-

Auspiciaus weather ks almost essential ta a ber to San Francisco, owing ho tile fact fliat the
sale voyage af anc of these unwieldy rafts, and majarity af those available had entered flie Klon-
they put ta sea only at a timne ai year wvhen dike and Alaska trade. Doubt-
stormisare inirequent, though hhey successiully ers scoffed at the idea af trans-
pass through wveather much heavier than any parting funmber in such a form,
that ane wVould expect themn ta survive. In towv but the long years spent by Mr.
of an acean steamer, the trip ta San Francisco i!, Paulsen in the lumber business
made in about seven days. Severa] rafts have bad! included experience in raft-
been taken out af (iray's Harbor, Washingtan, ing an castern rivers and lakes,
and this ycar will se the fifth start from file Co- as well as on the Balhir ; qo, t'
lumbia river. The first rait, in 1894, encauntered aiter laaking at the projeet
a severe starm and wvent campletely ta piecs, but from a scientific standpoint and
the succeeding ones reached their destination ca-.clully considering ail the
salelv. difliculties conneched wvith it,

Thie shipping interests %vould gladly see the he concluded that a method aif
businesb discantinued, as there ks always danger construction suited ta an acean
af se% end: thausand logs being released an the trip ai seven hiundred miles ?
face af the )cean -a great menace ta the saiety could be evolvCd.
aI vessels vvhafre caurse lies in their vicinity. The The rafitprcijects very little
risk vvhich the awners assume tvhen they put above the surface ofithe water,
man) thouuand ofdollarsintoasucha venture will and thi-, greatly increaRcq its -

bc mure patent in keeping the number ai rafts chances for a sale trip, as the ~
fromn becoming large tban the fears ai captains;. waves wash cimpletely Over it,
but the methad ai transportation is sa economical encauntering little resistance,
that doubtless considerable quantifies ai thec instead ofiexpending their farce ARiu%\-c.EîiF.xT- 0F BO
piling ube-1 in the neighborhaod of San Francisco in battering it ta pieces. This
will find its way there in this form. is zt principle used in the construction ai the

Caphain Robinson, wha was intcrested in the famous whalebacks, and ane wvhich experience
flrst raft oi logs built an the Bay ai Fundy, and hins proved ta be valuable.
wha às in charge ai those constructed an the Ca- The first step in constructing this late arrivai

among the various types ai
marine architecture is ta select

* -,a dock, or drive a fine ai piling,
-ZI _.s ý t;.- 400 feet long, as the basis of

~ '~ Ithe work, and ta supply a
* straight edge for the side of

the raft. A stringer, or %what
might be termcd a keel, is bujît

- ,..- -;for the entire 4oo ficet by f as-

LîcER~~~~tw-ic Rln WTwi t-h. : .* -~l~eV ends but-
ted so as ta ensure the greatest

L %rFr ,.FTLF-àviNG PORTLI.YD, OREGOS, 1.1 ToIO, az'. RIVFR STrFv%lE. strengtlî. Five afithese string-
crs are made, and placed sonne-

lumb-a riv er, has patcnted his mcthads ai build- thing like huge joists, rcady for a floor, and are
îng the craille and ai placing the chains. then plankcd over crosswise, making an immense

The first raft ai lumber built ta make the sea platform 396 feet long and 53 feet %vide. The
journe% ta San Francisco Ivas constructcd at batm ai the maft is 110w made, and the next
Portland, Oregon, by lnman, Paulsen & Ca., and stcp is ta pierce each stringer, or joist, nt inter-
leit the Columbia river June 24, 1898, in taxv ai vals ai 12 feet, and insert a long and h-cavy
t'votugsb. It encountered a storm, and the wind, vvrought-iron boIt, itted with washer and nut
blovîng at the velacity af seventy miles an hour, bclaw., certain planks being Ici t baose Up ta this

point, ta allowv ilîir adjustment. The piatrarin,
which nt first looked like z- large dancing floor, is
nowv s0 changed ns ta resemible an orchard wvitil
long raovs af spindling trees. Thelî purpose af
tliese rads can be scen after the luier is put ini.

First, a layer af hînîber ks placed lein3tlwise;
next, another crosswise ; and sa on, tilina pile 21
fcet deep ks made, the raft gradually sinldng as
tlic fond becames lieavier, and about a1 third Pro-
jecting above the surface ail the tinie. he rods
serve ta connect flic bottom and top, and hind flic
mass into a homogcneous whole.

A very liberal factor of saiety k aliowed, as tlic
aggregate strengtli of tile 170 rods wauld support
a weighit ai a-5,ooo,ooo pouinds, while file %ciglit
ai the caînpleted raft is only îS,ooo,ooa poumukd
out ai water, and .-iuch lcss Mihen -tufinîcrgcd.
The completed raft is encircled leiigtlîivse liv a

,i1,-inch crible, ta furnish a secure liold for tlie
tow.line. The cable is ai plow steel, and i--
shrength is equivalcnt ta thai ai a i j-inclh
hawser.

Before construction waq conmcîied, a 1pronmi-
nient marine underivriter %vas; approachetd in r'i.
ta insurance. lie adnîitted fliat thîe dit%-gr of
loss %%as not nearl) as grerit a-v mnanv Pet-rle wat,llcl
suppose, but predicted fh;î: the pramnuioerg or thte
praject would encounter diitiuty in iiisitrintz ilie
ratt, because it ks sa radical a deparitire <rani the
orthodox methods af transportation, and bec:îuse,
if successiul, it would have a fair-re.icing efTfect
uipan the lunîber-carrying trade an flie co:îst. %Ir.
Paulsen bans applied for patents on lîk navel
lumber carrier, and lie expects biis raft ta occupy
a place beside the whaleback, wvlich wvas ah first
an abject ai ridicule. An important fe:îture in
the construction or~ the iaît k tinat only an in-ig-
nificant percentage ai the luîmber kq injuireci h'y
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nail or boit holes, and even this can bc utili,.cJ
for firewoad in Caliiornia.

One ai the principal abjectians brcîuglit agaunst
rafting is the prabable staining of tlecfiamber b3
immersion in the muddy current af flic Vîllitniette
river and the sait waher. Marly dlaim that thc
concession in the price ofiftic lumber wvhicli %ill
hiave ta be made an this accauint ujîl b.1LaiLC file
saving in f reight charges, and sa) iliat ah bcst
anly laov-gmadc stufY can bc so %hippcd tua .dan-
taige.

Rafting ai this kind is still in Uhe experamental
stage, and it is early ta prcdict fle ultimiate
result ; but, as this metlîod ai transparting luni-
ber is anly about hall as expensive as flic old, it
is sale ta assume tlîat there wvill be a strong
effort ta make it a permanent success, and duat
the lumbe- -adc af California and flic Placific
norhwevst o,. !£merica is likely ta- feel tliceflect
ai sea-gaing raits. -The E-'nginecering Nl.ig.iise.

The American Monthly Review ai Revîcws for
Navember makes «in interesting assembîlag~e ai

4Roasevelt cartovns," apropas af the Colonecl'%
candidacy for the governorship af New York.


