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REATERCHANNEL
DEPTH ASSURED

By G. B. Hegardt.
Engineer Portland Commission of Public Docks.
T THIS time, when the people of | ficient distance seaward €ither to con-
,.1 Portland are earnestly discussing |lrol the enormous sand movement or
: fndustrial and shipping prolilems, the ebblng currents to the extent of

i fining the channel in a fixed posi-
L IR . sons for|'on E

fand more particularly (.h(- ”‘;" Jecline | 110N, the bar channel, after 1893,
‘the apparent standstlll and the decline | o . 0 qararivrate, the depth gradu-

ffnto which the port's deep sea shipping | 0

: decreasing until the year 18902}

" has fallen, and are considering —whal | orn it was only 21 feet ut low water
Mlns should be taken lo “‘h”m“m't_e After 17 vyears, the bar tonditions. so
@ increase its waler-horne CoOmMmerce, | e, o gapin was concerned, were then
d thereby gain for the city the ben-|, .. .1 yqentical with those which ex-

‘@fits which all netive ports derive from| (o 0.
L the full use of thelr fagilities, it is im-
iportant to know just what has heen

in 1885, when jetty construction
first began.

With the steadily increasing size of

\ | rincipnl obstacles i ol gty . 1
"'.;:‘I:h‘oh:: ’::i::a‘ul\f I‘eur(a l:—rt ;:-:Iig.! the | Yessels und the greatly increased ship-
‘development of the port; what has ping of the port, the necessity for re-
Eeeye ir-vumplhhml in’ thix matter to|'l€f from these unfavorable bar condi-

tlons wax more imperative than in

’,'lha present time, and what assurance

R - | 1884, A revised project fur the perma-
lhlrmeml‘tntlh:ql:“:l:n work done Is of a nent improvement of the.entrance was
.\'l..l.'.I he pr’umihal and most ‘-l"rIO!IR fm- adopted in 19023 and orovided for a
Btor i S been Uhe gooss hanaleay | ATl LI mdUh ot onectal
: he progress and growth of the port = ! .
i “:IL tl:z lﬁwrflrt;-mg entrance channel | 20¢ this was 1o be accomplished, by the

BBA &t the mouth of thie Columbia extension of the south jetty two and
north jetty, approximately two and

! . sa MAy be
fore than to any other cause y one-half miles in length, the distance

lald the reasons for the difficulty in

e
Bar Cownorrions Ay Cowssewcereny
or JEerrYy CowsTRUCTION

Low Warem Deprrv 20 FEeT

"’—-‘9 T W

Ve the Columbla river bar. To this ] °Pe-half miles and the building of the Above, left to right—Entrance to the Columbia river from the United States engineers' surveys of 1916, 1913 and 1885 respectively. T he soundings are in feet and show the depth of mean, lower, low water.
B e 10 Sht OLhEE siEe TR D In 1916 the main channel showed 40 feet. Below, left to right—Barges carrying rock to jetty:

between their outer ends to be about
two and one-half miles. If necessary | Concentration ©of the river Into one
to accomplish the desired result, the | channel and discharge it as a unit to
jetty construction was to be supple-|the sea were the principal governing
mented by dredging. factors upon whose accomplishment de-

. . pended the permanency of the improve-

‘attracting to the port vesszéls of the
gular lines, because of the delays
‘to which such shipping was belng sub-
* Jected befores the Improvement of the
Wolumbla river entrance had produced
R e *‘R'l"fa“tt‘fi' channel ‘__Ofldl“‘-'lls b Work under the revised project has ment, the natural forces at the en-
nghlch have existed since 1915, een energetically prosecuted and bas |trapce belng sufficiently powerful,
e . = resulted In the completion of the south with properly located permanent struc-
2| To cover this subject as fully as|jetty and about 95 per cent of the north | yure to malntain, in a fixed sition
L posalble, with the view of showing the | jetiy, tures, to m R ah 3 poldtb "
. changes which have been brought a channel of great depth and w .

{ About by the removal of the Columbla geapening the entrance to the river From experience gained at the mouth
¥er bar and the reasons why the work dredging was resorted to at various|of the Columbia river it is apparent
# mocomplished should be of a permanent [ {impe  The first attempt was in 1904, | that, even with the ebbing currents
mature, a brief teference must neces-| when the dredge ‘“Chinook” was oper- | under practical control and trained to
iy be Mnade.tdithe conditions which farea ror o short season. FEvery condi- | exert tha most effective results dus
fiexisted before and during the cOnstruc-| (jo;, connected with the dredging op-|to concentration and increased velocity
“‘n of the important government "l“- erations at that time was unfavorable. | produced by the jetty construction, the
e \remanl.s at the entrance and at the | with a low water channel depth of 21 principal deterrent factor in obtain-
EpaRical complation of the ”‘m(;" 8UP-| feet and light draft of dredge of 19 |ing, within a relatively short periud
plemented by charts showing the en-| gaap dredging on the bar was possible | of years, the contemplated channel
§ trance conditions wWhen jetty construc-|only at high tide and & smooth bar.|depth, was the large quantities of
_tlon wusu first undertaken, and at the | ywith guch limited time for work fand *which were brought. from the
i3 mn,:, tl?le"mrlleat known records- to the bar channel in a shifting position, | south into the channel and there de-
“the time the jetty work whs well under dredging was an absolute fallure, posited, greatly increasing the work
s . : { No attempt was made to resume | which had to be performed by the out-
ek l.h: best entrance depth did mot|dredging until late in 1910, after the flowing waters. It is, therefore, read-
:lma‘q? = 1? (—;:?ter;‘ an:. tth "Chinook” had been remodeled to ma-|{ly seen that until] the lmprovement
’&” vasl .10"“1‘"[ ’ r'"eh clanne | terially reduce its draft and increase | had been brought to the stage where
paditign uﬁsu.l t 18 further known | yt5 working capacity, and dredging op- | the sand movement from the south
: t such ofie channel conditions were erations were continued during favor-|was controlled. or tleally . aliniinat-
. gf short duration, and that the readily [apie weather conditions in 1811 and . prac =
hifting sands at the entrance soon di- = ed”® the effective deepening of the chan
vid h ts 1 1912, but the results obtalned during|ne] was greatly retarded and the ex-
.detlso :rlilrrt:e?e:ml?;:t l::do:rmr:}?:n; these years did not dicate increased | pected results long delayed.
shoaling., which In 1876 had reduced | cP.% ©OF other improvement of the| On the three charts of the Columbia
B 'h 3 -f 5 channel. This fallure to produce in- river entrance presented herewith are
depths to only 20 feet, the Worst| .reased channel depth was entirely du : :
hanneél conditions of record. ’ to the still unstable it ’ IY 8| shown, by heavy lines, the origina
In 1883 a project was adopted bY |trance channel and the lares cusoiv op | CORTiBUration of the outer slope of the
| congress for the improvement of the | sand which  was—stl bon DoLY Of | bar as it existed in 1885, at the con-
~mouth of the river, and construction | jnto the channel I'r'om thme‘“nl::”u»,rl- ed | mencement of jetty comstruction, and
‘of the south jetty began early in 1883, i by simllar lilnes the progressive re-
S and the survey chart of that year, here- These ndverse conditlons. Rowever, | cession or wearing away of the outer
& with, showa the entrance conditions|&ve rapldly changed for the better.|slope of Clatsop spit south of and in
“existing at that time, which also, in | All surveys of the entrance since 1912 | the immediate vicinity of the =south
"general, apply to the period of 1878 | Show the channel fixed in position and|Jjetty, and the pronounced accumula-
p 1888, when the low water depth was | the sand movement from the south|tion of sand in the northwest qued-

To assist the jettvy construction in

; only a‘bout 20 reet controlled to such an extent as to)|rant of the bar area, by the forces pre-
: The. ort [ng] tt t . _| &reatly minimize its effect on channel| viously referred to.
Biartn miles in li‘:uz:h Ve ﬁ’;;‘l: com. | conditions. To begin with this erosion was very

- : % To these favorable circumstances is|marked, but since 1902 it has greatly
" s o
‘nﬁ"‘zl,{f[;hs: ;hﬁm‘;lhl“"m‘f“;‘;w“ ““a‘t‘l“;_ due the important increase in channel | diminished until at the present time it
S'depth of 31 feet had been procured, deepening which has resulted from the|has practically ceased. Computations
one foot more than the project depth, dredging operations in the last two|made show that the sand eroded from
'But owing to the fact that the jetty, | Y ®2rs the area enclosed by the 1885 and 1918
M constructed, dld not extend a suf- It was during the yeéar 1915, how-|curves of the outer slope of the bar,
A —— ever, that the most important gains in|S0uth of the south jetty, amounted to

the history of the improvement were|8PDroximately 150,000,000 cubic yards.
made. The north jetty construction|Since 1814, there has been no appre-

was then well advanced and the dredge ciable change, thus practically elim-

PA'N? NDT A B'“-! * | was operated on a course which devel-|!n&ting the supply of sand which pre-

. t | opments during the last few years had | ¥Vious to that time had such deterrent

LIFT YOUR CORNS confirmed as the fixed and permanent | influence on the entrance channel and

{ | poxition of the entrance channel. By |2ccounts for the beneficial results ob-

OH CALLUSES OFF 4 | the combined effect of the jetty con-|!2ined from the dredging operations
} | struction and by dredging, rapid prog- during the last two or three yvears,

. ? | ress was now made in channel deepen- f‘lnhthebforrnlng of the C‘tilinllnf‘l lnsid?

k ing, and at the clos £ of the bar proper, equally as grea

: INo humbug! Apply few drops opira.tloml in ;mé"ﬁe"rr.::fnd;?,"uﬁ;;ﬁ quantities of sand were shifted and

then just lift thgm away a channel having a depth of 3§ feet|!ra3nsported across the entrance, as

with fingers. and width of 1000 feet at low water. tpat eroded from the locality just men-

This channel practically maintained it- tioned, to be deposited in deeper water,

fThis new drug ls an ether compound | °f the ebbing waters controlled by the iﬁrces working in conjunction with
{j;oo\rered by a Cincinnati chemist. It | Permanent construction work the| ' ®™
iz called freezons, anud can | Width of it was, during the same time,
now be obtained in tiny |!ncreased to 1500 feet.
bottles as here shown at At the close of the dredging seasvn|ful study
very little cost from any | October, 1916. the enirance channel | ment ¥

freezone, Apply a.drop or | feet for a width of about 800 feet at
two directly upon a tender | low water, and a survey made late 1n
corn or callus and instant- | December, 1916, showed the same|nency of this improvement:
ly the soreness disappears. | depth for a width over 1000 feet. Judg-
Shortly you will find the

and all, with the fingers.
Not a twinge of pain,
soreneas or irritation: not

40 feet for a width of approximately | worke

1 This drug doesn't eat up | L"&Nce conditions and the channel deep- | “So o0

get rid of every hard| The ocean bed, spits and shoals in| @ m
corn, soft corn or uorua|tlie vicinity of the Columbia river
between the toes, as well | tTance are composed of fine wmand,
tom of your feet. It never !0 point by the combined
disappoints and never| wind, waves and currehts ang e

‘in these small bottles

toral current.

immediate vicinity of
practical control

seif as to depth durihg the winter|oF carried northward past the entrance
months and due to the scouring effect | 'Y the littoral currenis and other

-

From this outllne of the history of
the entrance, and a detailed and care-
of the channel, sand move-
, currents and other conditions at
drug store. Just ask for|had been deepened to practically 40!the mouth of the Columbia river, the
following facts may be siated and con-
clusions drawn regarding the perma-

1. That the main channel to within
oaTa oF CRitin 4o MooLs fhas ilr;l; by ‘tlhe]-egesuns obtained from the|a short distance of the bar has read-

elha o an 6 dredging operations, it|ily adjusted itself to new conditions
yoti can lift it off, root|is expected that the project depth of|created by construction of permaennt conducted by Dr. H. Barringer Cox,

pushed seaward nearly 7000 feet, until
the distance separating the 40-foot
curves on each side of the bar, exclud-
fng the dredged cut through it, is now
only 2000 feet on the channel line.

6, That since 19123 the 50-foot in-
side low water depth has been pushed
seaward over 9000 feet to a polnt about
one-half mile beyvond the end of the
south Jjetty, bringing it within a dis-
tance of one and one-fourth mile of
the same depth across the bar, which
distance in 1885 and 1895 was three
and one-half miles and in 1902 and
1813 three mlles

6. That the emqion of the ‘sub-
merged portion of Clatsop Spit has es-
tablished there a beach line having
the same s=lope and other characteris-
tics as the beach a considerable dist-
ance south of the jetty, forming a con-
tinuous and uniformly sloping beach
not readily affected by the forces
which caused the removal of some 150,-
000,000 cubic yards of material from
that vicinity between 1885 and 1816.

7. That the prevaillng northerly
drift of the littoral currents has been
of sufficient force to practically pre-
vent the seaward extension of the bar
on its southwest face during the last
76 years, regardless of the immense
amount of sand moved out of tha' en-
trance or carried northerly from the
submerged pouth spit,

8. That the combined action of flood,
wave action and littoral currents will
mnow, since stable conditions have been
entablished, more strongly exert their
influence on the bar area protruding
beyond the end of the south jetty, the
first ylelding obstruction met, causing
a gradual recesslon of the bar and cor-
respondingly and permanently decrease
the distance between the deep Wwaler
}nside and seaward of the bar,

9. That, in view of the important
results in channel deepening obtained
In 1915 and 1916. the rapid approach of
the 40-foot and &0-foot inside Jlow
water areas toward the bar, and the
very rapid deepening of the bar area on
each side of the dredged channel, It js
reasonably safe to predict that not
only will the project depth and width
be of a permanent nature, but also
that a permanent channel gepth in ex-
cess of 40 feet can be obtained if
dredging i annually continued for
some years, to supplement the con-
stantly increasing effectiveness of the

completed jetty work.
- -

Portland. therefore, need no longer
have any fear of adverse channel con-
ditions at the mouth of the Columbla
river. The elimination of the bar has
removed the principal and last obstacle
to the free and unobstructed movement
of the port's shipping.

Certainly no more convincing argu-
ments can be presented to bear out
the statements herewlth made as to
the gain In channel depth and perma-
nency of the I[mprovement than a com.
arigon of the 1913 and 1916 charts
of the entrance.
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Underground Wireless.
From the Fresno (Cal.) Republican.

The same electric power employed
in the ringing of a doorbell has trans-
mitted sound through space a dis-
tance of 40 miles, In an experiment

the ringing of an ordinary alarm clock

one;;:alfﬂm:le rwlll have been obtained 2, That when such permanent works
at € close of the 1917 dredging sea-|&re nearing completion or have been
f;:nagjl:e:lfl?et;“a;p?;:; son. completed, this channel has remained

» - . - - 2 -
T ah 0F Atferward. With this genera] description of en- stable both as to location and cross| According to Dr. Cox the instru

~the corm or callus, but ening secured to the, present time as ph:n:;hl“wt::l: :?::t:bq?;;aoe':l ?-f ;L‘ti;.:
shrivels them 5o they |2 result of the permanent construction ject to only slight erosion and supplies
loosen and come right out. | Work and dredging. the question of the|but a small quota of sand to be trans-
It works like & charm.|Permaneacy of the improvement wail rted through the entrance into dee
For & few cents you can |DROW be taken up. PO & P

4. That a least depth of 40 feet at
en- | jow water, in & fixed channel, had been

2 constantly maintained two miles sea-
.as painful calluses on bot- | Which wus readily shifted from point ward of l{la gorge of the c:tr-.mce or in
action of | advance of the jetty construction from

ms 1881 to 1%07. Commencing with that
_gu.nma.b’;u mllfm.olm?l :gl"::‘e"lt) ”l':}' the prevalling northerly year, tHe 40-foot low water curve in-|high and 200 feet apart. The principie
e o © ocean currents—the lit-|side the bar ceated to maintain this|involved is still Dr. Cox's secret, but

distance and failed to advance with the

Tobﬂnsthlaundmvuneuthm mcym_mmmpmem fected the adu-wozmm will

at Los Olivos has been faintly re-
corded at his station just outside
Sants Barbara, Cal )

ments were not “pointing” right, and
after certain corrections have been
made at Los Ollvos the experiments
will be renewed But the results are
highly satisfactory.

It Is wireless, without the use of
wires, and the power used is the ordl-
nary dry battery which Dr. Cox in-
vented Years ago.

Instead of passing through the air,
the sound travels through the ground.
His station in Santa Barbara shows
but two metal standards about 15 feet

hecl.-.l:mt.hu'muhannper-

HIGH SPOTS IN COLUMBIA CHANNEL IMPROVEMENT

jetty under construction.

compressed air from the alr tank.
The boat is now under way

wheel befores him.
upward the circular

Its bevel gear

IRST government project authorized

about 20 feet,

Original jetty, four and
1895 and low water depth of 2
a sufficlent distance seaward to control
currents, the bar channel began to deteriorate and the depth gradually
decreased until 1802 until it was only 21 feet at low awler.
After 17 years the bar conditions, so far as depth was concernsd, wers
nearly identical with those existing In 1885, when jetty construction first
began.

Revisaed project was adopted in
pletion of south jetty and about 85

Dredging operations supplement
improvement work made
width 1000 feet
1816, entrance
with width of 800 feet,
in excess of 40 feet
tinuance of dredging operations.

The last obstacle to the frea and unobstructed .movement
lJand's shipping has been removed

Most marked gains in

water depth reached 26 feet and channel's

At close of dredging season in October,
ed to practically 40 feet,

Parma.nem channel depth

atio deep
made.
ings have

Deep,”

just as the

OCEAN DEPTHS

the nose of the war-head of the
pedo unti] the point,
on its propeller, strikes a rod project-
Ing through
This rod in turn connects
in the compressed alr
charges alr into the eylinder fastened
to the bottom of the boat.

The compressed alr forces out A pis-
in this cylinder,
this piston

ing down through the slanting observa-
tion tube that extenas through the top
and bottom of the hoat,
covered with plate

low water was formerly reating

its ends being
., the operator
the torpedo
before men-

length, completed n the bottom

As the jetty did not extend

with a valve
tank which

1 fert procured
Y held by the point,
, and also any obstructions that
might lie beneath

- -

The conning tower belng not much
larger than a bucket,
visible on the
BETVers on

To the extarior
is attached a finger
resting behind a projection on
of the torpedo.

is well-nigh in-
1902 and work has resulted in com- water's surface to ob-
per cant of north jetty. The effect of the im-
is asserted, a close Aap-
“As he nears the hos-
he pulls a
Tha operator then

the propelier

torpedo from Iits 'rssm‘. AT’
the top of it holding It

directlon of the hostlles ship

the handles of

is assured with con- places his feet on the pedals | finger just mentioned
on the top of the tarpedo that
motlon the propeliing
the projectile, and

its pwn power for the mark

power until he is within short torpédo
range of the hostils ship,
He stops and swiftly turns the hand

mechanism of
it starts off under

HERE may be depths in the ocean
greater than any yet sounded be-
cause it Is only in selected places
end along certain lines that system-
sea soundings have been
On the other hand, the sound-
revealed s0 much of the
general configuration of the sea bot-
toms that it does not appear probable
that any considerabls depressions ex-
ist
that are not already
not llkely that greater depths exist in
any of the oceans than the
near the Island of Guam,
the Pacific ocean, where the plummet
sinks (268 fathoms, "or 31.600 feet
(only 80 feet less than six miles).

It is not uninteresting to note that
largest continent,
has the highest mountaln
g0 the largest ocean,
the deepest depression.
est, thrown into the *“Nero Deep.”
would have Its summit covered by
nearly 2500 feet of water. The mean
estimated depths of the three great
oceans are: Pacific, 13,440 feet;
dian, 12,888 feet; Atlantic, 12,660 feet.

in any of the navigable
known.

shore,

mines,

One-Man Submarine

The Schwan Piano-Co. Playcﬁr*lﬂ’ianos'

Mtrlanw,urzmm

groping for

The profoundest hole in ths Atlantic
is the Brownson Deep.
Rlico Trench,” where the bottom sinks
to A depth of 27.366 feet. Mount Ev-
erest dropped into
1ift its head nearly 1300 feet above sea

mr M‘ ‘::dr

!Mn mnrth-p m

one tunny

that cavity

The Family That Has One of Our

ﬂmﬂm

is a singular fact
the loftiest peaks are found In moun-
tain ranges, and not
deapest depressions of the ocean exist
in long trenches, i

that jus=t as

{solated, so the

erematest known
runia through the western part

a distance of at

broken trench, but rather a series of
furrows more or less closely connected,
bearing different
of the holes along this
7.930 feet deep
the Pacific,
Kermandec
measured depths

elevation,
the Pacific,
Mount Ever-

of the eguator,

these is 1000 feet deeper than Mount

From tbe Philndelphia Public Ledger.
THUM.\:-; J. MORIARTY, for years

a mechanical expert in

ploy of the government at
torpedo statlon of the United States
navy, at Newport, R. L,
time a.g:; letters patent on a one-man
submarine, asserted to be suitable for
service on shipboard as well as from
its exclusive function belng the
locating and destroying of submarine
Among the special fatures of
this boat are the auto tic
ances sald o insure ety and the
simplieity of construction
ison with other dgvices costing many
times as much to build.
Mr. Moriarty was long ago impreased
with the |dea that the only way by
which to make the action of the tor-
pedo actually certain was to put an ex-
perienced operator inside it
idea of putting & man inside it to that
of placing a man outside it the tran-
sition was easy; and it then became a
question to give him a safe shelter,
means of locomotion,
and of discharging the projectile.
To accomplish these  essentiais he
has devised a cigar shaped boat
bronge plates, about 10 feet long,

feet deep and 5 feet wide.

this is suspended the Whitehead tor-
pedo in a frame from which it is pro-
pelled by compressed alr when the op-
erator has approached near the mark.

It it be supposed, for example, that
a Lrip i= 1o be made in the boat.
fore launching it into the water, the
the hatch is
sprung and this cover with its conning

tower l.l mud br mﬁ

istch, holding closed

The hatches
the engine,
for propelling

thick glass are
specially de-

“Natural” Player Pianos

Knows That They Possess Greater Efficlency; That They Respond o
the slightest touch

obtained some Thesa stern hat.che's are then closed

By means of a connection with the en-
gine the alr tank in the bottom of the
boat is filled with compressed air to a
s placred on
hoat forward
slanting ohservation

The Whitehead torpedo is slipped into
the casing beneath the
circular yoke
its nose until the point slips
the pladks of the small front propeller,
thus preventing
propeller actuates the
anism after

records can be re-
much feeling, tone
of touch as by

produced with as
color, and delica~
the greatast

e e R Lk

Ereat pres
the bottom p ri ncipally
cule, hut the own=
Player plano can
as easdly at wight
of musical compo-

because tho 38 or more

saving algne
8$77.40 TO 8§151.90

These familles know what they have In the

in commpar-

is revolved down over

“"Natural Player Plano,” and stick

Where Is Your Boy Tomght"

Your boy or girl. now working, can save $1.25 weekly or $8 monthly, ou

interest and -cuu a mu
ng themselves
o and a mu-lc-.l

turning, a=
firing mech-

From the The operator then dons a vest made
of two thicknesses of alr-tight mater-
. to which is attached a small mouth
tube by which it ir inflated.
flated vest serves as a padding for
body while the man s In the boat and
nlsg as a life preserver
The operator enters the cock-
pit, es down on the cradle, astride of
Padded prongs
cradle eyrve over his shoulders to hold
him in place and provide a
for his arms when operating the levers
before him, The boat is them put inte

to buy a planco hers without
We hear of
We maxe it possible for them
The plano thus saved up mainalns a cash value that can be
any time, after it's yours, by sale when necessary.

REEMEMBER, $5 SENDS PIANO, 510 PLAYER FIANO EOMN,
mm:mmmm.m
and no intersst, as advertised, angd you will

bhundreds of mail-order blly-‘.
To spur you to quick action we quote prices at one-fourth off and no inter.
est on entire line of .new planos,

0“-0!’-!‘0"

boys and girls putt
also to scure a

of submerging,

OHIJEH YOUR PIANO BY MAIL

learn why we have
its support.

BUYERS—WE PREFAY FARIIGET AND
F PLANO TO YOUR HOME within 300 miles, and th

mbjeﬂ to exchangs within one year, we nllovm. thq fu] unom..t
his virtua.lly Klves Yyou a one-year irial of the plano
ar piano purchased t‘;rriu wilh ll L

as a.l-o the u.-us #ru;n from emch manu
I’AI.I. m m&m

. Every plsm or
Lifting his head

tower, he may then see
glass front the course before him. Hy
meang of reflectors In front of him he
sees whether the machinery behind
m l- prcm:y muud.

through the | of these Mw musical {

lndltl.»




