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DEPARTMENT OF COMMERCE
(FH CECGF THE DI RECTCR U. S. COAST AND GEODETI C SURVEY
WASH NGTCN

M/ dear Commander Bor den:

| have read the June Bulletin of the Association
of Field Engineers fromcover to cover, and amvery nmuch
pleased with it. | knowthat the notive of the Executive
Coomttee in getting it out was to promote the best in-
terests of the Service, and amsure it can be nade a very
useful nediumtoward that end.

VW are justly proud of the Survey, of its nore than
a century of useful service, but we nmust never think of it
as being so good today that it cannot be nade better to-
norrow. For the nonent we begin to do that we will begin
to go backward. Rather | feel that we shoul d al ways think
of the Service as a living, grow ng thing, and shoul d make
a constant effort to devel op new and better ways of carrying
on our work and to give nore and better service with the
facilities at our disposal.

The progress by which that result can be attained
Is of two kinds: First, there is the infrequent devel op-
ment of sone new and revol utionary idea or nethod, the
Fathoneter or RA R for exanple; and second, constant
m nor inprovenents in our nmethods and processes, no one
of which may be of outstanding inportance, yet which in
the aggregate becone inpressive. These two things are
both inportant; neither could nmeet our requirenents wth-
out the other.

| amquite sure that the majority of our engineers
feel as | dointhis matter, but they are scattered to the
four corners of the earth, so that a concentration of effort
toward the solution of any one probl embecones a difficult
matter. Here it seens to ne is where the Bulletin can help —
by furnishing a mediumfor informal, unofficial discussion
of problens or descriptions of new net hods which sone Chief
of Party has found advantageous but whi ch have not yet been
so thoroughly tested as to justify a recomrendati on for
of ficial approval.

| knowit was things of this sort which the Executive
Conmttee had inmnd in preparing this first issue of the
Bulletin. | amnot nerely in synpathy with it, but anxious
that it be continued, and I want you to feel that if in future
there is any way in which | can contribute to its success,
| shall be only too glad to do so.

Sincerely yours,
@ 9@%5%1:01'



BULLETI N SUESTI ONS

The ideas enbodi ed i n paragraph 2, page 1, of the June, 1930, bul-

letin are good and are in line withny ideas for fulfilling a long-felt
need. | make the suggestion that the bulletin have certain "depart-
ments”, or "pages" if youw |Il, which shall have a certaintitle that

wi |l encourage the witing in for publication certain ideas, mnethods,
etc., which are outside the scope of the various nmanual s and yet are
of valuable use to the Service.

As a start | suggest the follow ng "departnents":

"Winkles in Field Wrk"
"Questions and Answers"
"Undevel oped | deas”
"Can You Equal [1t?"

"Winkles in Field Wrk" - In this departnent woul d be published
all fully devel oped ways, nmeans and ideas for the various phases of
field work which are new but workabl e, which are old but not included
in the nanual s or which are not officially recognized as good prac-
tice but which nmust be resorted to intinmes of difficulty.

"Questions and Answers" - In this department woul d be published
any question or problemwhich the officer propounding it w shed to
submt tothe field force as a whole. It would bring the collective
experience and know edge of the whole service to aid in finding the
answer .

"Undevel oped | deas" - In this department woul d be published the
germof an idea which an officer mght have on anything in connection
with our work, but which had not been conpletely worked out in prac-
tice. It, also, would bring the collective experience and know edge
of the whole service to aid in making the idea workable or in dis-
proving its feasibility. Many of the ideas mght already have been
tried out and di scarded as worthl ess.

"Can You Equal It?" - In this departrment woul d be published any
per sonal boast, which would be of general interest to the service,
and the officers in general woul d be urged to disprove it, if possible.
K. T. Adans.

(It will be noted that |ieutenant-Commander Adans® suggestions
have been followed in preparing this issue of the bulletin).
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Taking this one (June bulletin) as an exanple, inagine the con-
si derabl e amount of constructive ideas and even wel | -worked out pl ans
whi ch have been evol ved by the various officers through the years that
are hidden in letters and reports inthe files.

Assuning that the many articles published by our officers from
tine totime intechnical journals are educational, we have heretofore
been educati ng personnel outside our own service far nore than our own,
because few of these articles reach our far-scattered personnel, while
all of themread our bulletin. It would, therefore, appear quite
worth while if it could be printed and sent out along the |ines of
this last one and carry many brief instructive articles that nowfind
their way into outside journals.

| amwondering if we have not nowgrown to a size to support a
service journal along the lines of sone of the other comm ssioned ser-
vices, a journal that woul d be subscribed to by both officers and mem
bers of the crew

G T. Rude.
M.

I know there is a lot of work attached to bringing such a veri -
tabl e magazi ne into existence and | hope you secure suitabl e encourage-
nment and assistance. Sonetines it is even harder to keep such a thing
going than to bring out the first edition. | certainly w sh you the
best of luck all the way.

M/ hobbi es have about been confined to uniformship organization
and inproved hydrographi c |aunches. Probably sonething along the
latter line would furnish promsing naterial for the bulletins. As
Captai n Maher maintains, the nost inportant hydrography is inside the
ten-fathomcurve, the province of |aunches rather than ships. Wile
Captai n Lukens and | were on the west coast | think we fitted up sone
i deal hydrographi c | aunches and special reports of the sane are in
the of fice.

H A Cotton.

(The report on hydrographi ¢ [aunches to whi ch Li eut enant - Com
nmander Cotton refers will be included in a future bulletin).

V.

I suggest including photographs of various phases of field work
inthe bulletin.

H C Rowse



THE GECRGES BANK PROJECT

Ships LYDON A and OCEANCGRAPHER
Season, 1930.

The necessity for nore adequately charting Georges Bank as an aid
to both the shipping and fishing industries is indicated clearly in
the extracts below It should be of interest to our engineers to know
that practically all of about forty nasters of transatlantic liners
who contributed opi nions and suggestions bearing on this project re-
ported it to be their regular customto take soundi ngs when approach-
ing and crossing the bank. Approxinately fifty per cent reported the
enpl oynent of sone form of echo sounding while several reported they
hoped to be equipped to use this nethod in the near future.

Master, S. S. MAJESTI C

"When west bound on sea track, ny practice is to commence soundi ng
on approachi ng Georges Bank when bound to New York and to run a line
of soundings to Nantucket Light Vessel in both clear or doubtful
weather. It is essential that good reliable soundings shoul d be avail -
able. | would suggest, therefore, an accurate survey of Georges Bank
covering the line of approach fromthe eastward by the various Atlantic
lane routes, in fact, the whol e of the bank as bei ng very necessary
for safe navigation in a vicinity where so much fog prevails."

Master, S. S. ST. LAU S

"M/ experience has shown nme when naki ng Georges Shoal that tidal
currents are very irregular and therefore I woul d be much obliged to
you if you could inprove the know edge of the tidal currents in that
region.”

Master, S. S. SCYTH A

"I think it nmost desirable that an accurate survey of Georges
Bank shoul d be nmade, as soundings are the only reliable check on a
ship's position when making land during fog or poor visibility."

Portl and Trawl i ng Conpany, G oton, Connecticut.

"In view of the necessity of accurate information as to depths
of water and nature of bottomon the fishing grounds, | believe it
woul d be of great help to the fishing industry if your Departnent
coul d make a new survey of Georges Bank and vicinity w thout undue de-
lay. "

Master, S. S BERGENSFICRD.

"Soundi ngs, whet her by hand or echo, across all depth curves are
a nost inportant factor towards safe navigation, particularly so in
the North Atlantic where poor visibility alnost is the rule. But the
curves shoul d be correct, which, unfortunately, is not always the case.
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Atlantic and Pacific Fi sh Conpany, Boston, Mass.

"¢ woul d very much appreciate your cooperation in having a new
survey of the fishing grounds made. W feel that, in viewof the
anount of noney invested in fishing trawers, it is amtter of vital
inportance that this be done at an early date."

Master, S. S. UN TED STATES.

"l consider it of the greatest inportance to have an accurate
and up-to-date delineation of the depth curves in the above menti oned
area." (Georges Bank) "Thick weather and fogs are very frequent in
this area and shipnasters therefore, to a very large extent, have to
use soundings in carrying out a safe navigation."

Kelvin & Wifred Q Wite Conpany, Boston, Mass.

"l nasmuch as the fishing industry is a vital part of the New
England life, proper action should be taken in the way of a new sur-
vey of Georges and other shoals."

Master, S. S. PENNLAND.

"Mre reliable soundi ngs between Halifax and Nant ucket woul d be
of great assistance, inviewof the preval ence of fogs, of the cur-
rents, and of the fewopportunities of taking observations."

Master, S. S. ACCU TAN A

"Fromny experience with soundi ngs and depth curves approachi ng
Nantucket L. V., it would appear that there is great need for are-
survey of Georges Bank and its vicinity."

Master, S. S. AUSON A

"It would be an inprovenent in making a land-fall if a new sur-
vey coul d deternmine the depth curves from100 to 50, and to the 20
fat homlines."

Bay State Fishing Conpany, Boston, Mass.

"This conpany operates a fleet of twenty steamtraw ers which
fish inthe vicinity of Georges and LaHave Banks. The captains of
these traw ers depend |argely upon the sounding |oad to determne
the proper location for the best fishing. Qe of our trawers is
equi pped with a fathoneter and the captain of this vessel has found
sone very different soundings than those indicated on the chart. We
feel that a new survey of this area would greatly aid our captains
in determning their positions and woul d be of further value in
| ocating "spots" which mght produce |arger quantities of fish."”

There are included inthis issue of the bulletin reports on sone
of the nmethods and instruments enployed on this project and it is ex-
pected that others will be forthcomng after the snmooth sheets have
been plotted and the data are tabul ated and studi ed.

A special effort was nade by the parties on the LYDONI A and
QCEANOGRAPHER t o obtai n conprehensive data relating to such phases
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of field work as (1) the limtations of RAR as regards tenperature
and depth of water, degree and abruptness of slope, character of the
bottom state of sea, current, shielding of shoals, as well as the re-
lation of these conditions and features to the velocity of sound; (2)
the accuracy wi th which a main control buoy can be | ocated astronom -
cally; (3) the accuracy with which RA R triangulation, to serve as
primary control for detail ed hydrography, can be extended over an ex-
tensi ve offshore bank, the practicable length of the sides and a prac-
tical method of adjusting the schene; (4) the accuracy of sun azi nuths
and the weight to be applied tothemina RAR schene of triangula-
tion; (5)the accuracy of the Cherni keeff electric log as conpared with
ordinary taffrail logs; (6) the value of radi o conpass bearings for
survey work, and (7) the practicability of making tidal and nmagnetic
observations on an offsshore bank by the vessel serving as a hydro-
phone stati on.

Cf outstanding i nportance was the know edge obtained that radio
acoustic ranging can be used inthis region to the sane extent that it
can be used on the Pacific Coast, on the same type of survey.

The question naturally arose as to what velocity of sound to accept
for RAR work,since the method ordinarily used on the Pacific Qoast
for obtai ning such val ues can not be enpl oyed on an of f shore bank of
this nature where water conditions differ so naterially fromthose in-
shore.

Attenpts were made to conpare R A R distances with actual dis-
tances as measured with piano wire run out over two registering
sheaves. Wiile the nmethod appeared entirely practicable in so far as
nmeasuring the base was concerned, the velocity val ues obtained at dif-
ferent periods were rather inconsistent. This was probably due to
the inability to relate accurately the hydrophone to one end of the
nmeasur ed base and the bonb expl osion to the other end.

In astudy made by M. A L. Shal owitz, Cartographic Engi neer, of
the velocities of sound used on the various west coast projects, are-
nmar kabl e agreerment in practically all of the cases tried was found be-
tween the experinental values obtained by the field parties and corres-
pondi ng theoretical values based on bottomtenperatures and salinities.
Wth this know edge, an experinental val ue obtained by the LYDON A and
OCEANOGRAPHER i n Massachusetts Bay was then conpared with the theoret-
ical value, conputed in the same way and, as a close agreenent was
found, it was decided to enploy theoretical velocities based on bottom
tenperatures and salinities for the season's work on Georges Bank.

An acconpanyi ng pl ate shows the portion of the survey conpl eted
during the past season and the nain control schene enpl oyed. A second
pl ate shows the boat sheet position and outline of a rather remnarkabl e
subnarine vall ey found along the southeast edge of the bank. No indi-
cation of this feature can be found on existing charts despite the
fact that it has an average width of over two mles and cuts back into
the shelf for a distance of seven miles.

Charting this valley will furnish the navigator with a val uabl e
subnarine landnark since it lies in, and is approxi nately normal to,
the principal west bound transatlantic steanship |ane between Europe



andthe United States. It isideally orientedwthrespect to the
general trend of the Continental Shelf for fixing position fromlines
of soundi ngs taken by vessels traversing any section of it. It should
prove especially helpful since it lies ina locality where west bound
vessel s are particularly desirous of obtaining accurate positions.
Astronom cal observations inthis vicinity are often inpossible due

to the preval ence of cloudy or foggy weat her, while dependabl e radio
bearings are often prevented by stati c.

Al though lying 170 mles cast of the New England coast, it is
safe to say that the snooth sheet |ocation of the valley will not be
inerror in excess of one-half mle. The nmain control buoy "W upon
which its position prinarily depends was anchored on the axis of
Georges Bank approximately 40 niles distant fromthe valley. This
buoy was located by a series of astronom cal observations extending
over several days and made under favorabl e observing conditions. The
results of the observations at this buoy are given in an article by
Li eut enant - Commander G D. Cow e appearing in this issue of the bul -
letin. The positions of the soundi ngs which deternmned the outline
of the valley depend for distance on R A R fromthe nain control buoy
and for azimuth on adjusted dead reckoni ng loops using current allow
ances based on observations nade at the hydrophone station while the
lines were being run. Additional devel opnent was controlled by a
buoy planted just to the northward of the valley.

The currents in the locality of the control buoys are of the
rotary type and, while having considerable strength, are renarkably
regul ar. The nmaxi mumflood and ebb currents set in a general N\W
SSE direction and occur from2 to 3 and from8 to 9 hours, respective-
ly, after slack water at Pollock Kip Channel. The enpl oynent of a
floating hydrophone station on this project offered an excellent op-
portunity to obtain extensive current observations.

The U. S Lighthouse Service cooperated on the project by plant-
ing three nun buoys along the axis of the bank ("A, "B' and "C').
These are to be considered as reference buoys and will serve to hold
control throughout the period of the survey.

Ref erences to the Above Project in this |ssue.

Star Sight Positions - G D Cowe and K T. Adans
Transm ssion of Sound Through Sea Water - H G  Dorsey
The Cherni keeff Hectric Log - E L. Peacock
Calibration of Radio Direction Finder - F. L. Peacock
Data for Studying Velocity of Sound - A L. Shalowtz
Georges Bank's Valley of Mystery - E G Fassett

Bi g Business Gones to the Traw er - Earl Hanson
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Wt hout reducing the speed of his vessel, it is now possible for the navi-
gator to have a continuous record of the depths over which he is passing. |If
the chart shows the configuration of the bottomaccurately and in sufficient de-
tail, these records can be used in fixing the position of his ship even under
conditions whi ch render other nethods of no avail. On the other hand, if the
chart does not portray a true contour map of the bottom the position of his
ship becones uncertain. This uncertainty nmeans greater precautions, slower voy-
ages, delayed arrivals and increased operating expenses. |t can readily be under-

stood t hen why echo soundi ng has accel erated the denmand not only for nore accu-

rate and nore detailed surveys, but also for the extension seaward of such surveys.
(R8Y
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HYDROGRAPHY - NAVI GATI ON

STAR S| GHT PCSI TI ONS
Lieut. Gomdr. K T. Adans, U S. C &G Survey
(Menmoranda of certain met hods used and concl usions arrived
at onthis class of work in the Hawaiian |sl ands)

1. To arrive at the nost probable ship's position for any nunber
of stars taken as nearly as possible inthe different quadrants, the
nmet hod used in the Hawaiian Islands was as follows: Al stars were
rated by the observer at the tinme of observation (see paragraph 1-D).
After conputation, each officer plotted his lines of position on cross
section paper on a scale of generally one nautical mle to the large
square, sonetines one mle to two squares. These sights were then run
up to a central time, because they were always taken underway. They
were marked wi th the name and direction of star and with the officer's
rating. A cursory study was then made as to which was the best way to
graphically resolve the total sights (averagi ng about seven) into a
nore or less rectangul ar (very seldoma triangular) figure. This
figure was generally arectangle with its sides roughly north and south
and east and west (see paragraph 2-B). This was attained by taking
the angul ar mean of two or nore lines of position fromstars in ap-
proxi mately the same direction. In doing this, the rating of the
sight was taken into consideration. After the rectangul ar figure was
arrived at, the nean of the north and south lines was taken and the
east and west lines, the ship's position being at the intersection of
the two. Inthis latter case the rating of the sights can not be taken
into consideration. This was done with the dividers and not by ac-
tually drawing inthe lines. This nethod applied to a fewfigures wl|
be found | ater.

In ny opinion a nat hematical solution is not warranted.
Consi derabl e thought and study was put on it by the witer and | am
reasonably sure a net hod can be evol ved, but | amal so reasonably sure
that the accuracy obtained by the sights does not warrant any such
accuracy of finding the nost probable position.

(B) I do not believe that the system of bisictrices can be
fised to any advantage with nore than a few stars, and even then,
only when they are well placed for its use. In the follow ng
figure of three stars bisectrices can be used, but an
equal ly correct result could be more quickly obtained \ _,
by taking the dividers and finding a point equidis- "\ EN
tant fromeach side. AR i

¥

(Q In using the method described above for finding the ship's
position, inny opinion, it should be limted to stars taken by one
officer, with one sextant, on one evening. Stars taken by different
officers, stars takenwith different sextants, stars taken on different
eveni ngs shoul d not be conbi ned. Neither should sun sights be conbi ned
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with star sights, and care should be taken in conbining bright stars
(such as Venus and Jupiter) with ordinary stars (see paragraph 5) .
The figure theory, of course, is based on symmetrical errors of ob-
servation and conditions nmust be as nearly as possible simlar for
all stars in all directions.

(D The observer at the, tinme of observation should rate his
sights according to his judgnent of how good they are. This is arel-
ative rating for each officer. Four ratings, excellent, good, fair
and poor, were used by me. It does not natter if one officer's
"excellent" is equivalent to another officer's "good". The rating
depends, on many things and is nore a feeling of the val ue of the sight
than anything else. Afew of the variable factors that enter into
this rating are:

1. Whether the wind is blowing in his eyes or not.
This woul d depend on the direction of the star whether he was facing
toward or away fromthe w nd.

2. Amount of roll and pitch of the vessel.
3. How fast the star is rising or falling.

4. Howclear the horizon is inthat direction, i.e.,in
the evening a star inthe west is better than in the east due to the
lighter horizon. Sometinmes the horizon is nore hazy in one direction
than t he ot her.

5. How srmal|l and definite the star is, sonetimes with
poor mirrors and extraordinarily bright stars (such as planets) the
star will look fussy or elongated or have rays extending in one direc-
--on fromit.

6. How long after sunset or before sunrise.

This rating enters into the deternmination of the ship's posi-
tion in tw ways and does not enter into the determnation a third way.
As expl ai ned above, when the angul ar mean of two lines of positions
fromstars in the same general direction is taken, then the rating is
used and with the foll owi ng approxi mate wei ghts: Excellent, 4% good,
3, fair, 2; poor, 1. After the figure is resolved, no ratings are used
thereafter in determning the ship's position. This may sound erron-
eous, because given four stars, North, excellent; South, fair; East,
good; and West, Poor, the north and south stars woul d get equal wei ght
and the east and west woul d get equal weight. Here rmuch depends on
judgnent; after considerabl e observing each officer with the sanme sex-
tant will find that he has a norrmal figure to which his stars always
resolve. This figure is always about the same size and shape. There-
fore, when he gets an abnornal figure he should study the ratings of
the stars to see if the use of aweak star has distorted his figure.
For instance, if the officer's normal figureis arectangle with the
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ship's position one mle may from each star, and on somne
occasion he resolved his figure into the followi ng, he
shoul d exanmine the north or south line to find if
ei ther depended on one weak sight and, inthis
case, probably reject that sight and use the
other three lines of position as shown. The
justification of this would be apparent on com J
parison with the figures and positions obtained

by other officers. Rej

edJ '

Lastly, the ratings enter into the deternination of the
final adopted ship's position as determned by a conparison of the
different positions obtained by the various officers. |If one offi-
cer's position depends on seven sights, two of which are excellent,
three good and two fair, it obviously shoul d be given nore wei ght
than that of an officer who had only four stars, one of which was
good and the rest only fair. This conparison between figures and
ship's position of the various officers oftenresults in the finding
of an error inthe conputations or inthe rejection of one sight al-
together to make the officer's figure approach normal, if all of his
other sights agree fairly well but that one sight has rmade his posi-
tion disagree with the positions of the others.

(2) The following sketches showny nethod as applied to
sonme suggested fi gures:

In sketch #1, assuning all ratings equal,
| woul d take the angular mean of the two north
stars; this mean is shown by the broken [Iine. A T _,,,_Sf
Then, if | knew nothing about nmy normal figure, I ~ %c-/,%
shoul d place the ship's position at A However, ~— % ‘

i
if my normal figure was a rectangle in which the \\ ,,9{?;
ship's positionwas about one nmile away fromthe <
stars observed, | would plot the ship's position \ SKket h Ne
at Bwith perpendiculars one mle long, to the )\” h vl
broken north line and the west south west |ine.

This situation should be avoided at all cost;

even the poorest observation east or south would be valuable. [If this
observation gave approxi mately the normal figure, all right; if it did
not give a normal figure, it should probably not be considered and one
is then no worse off than if he had not taken it. It is surprising
what apparently poor observations turn out to be just as good as the

good ones. (See paragraph |-F). S ‘k‘é’__
- ’;:;7/

In sketch #2, which is really simlar ; /
to #1 with the addition of an east south east J0! 7
star, | would follow a sinilar procedure, tak- o7
ing an angul ar nean between the two north stars
and using that mean with the other two |ines of Sketch
position would forma triangular figure, the Ne Z

ship's position being equidistant fromthe three
si des.
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I nthe above sketches and in sketch #3, which is a copy of a
set of actual sights taken on Georges Bank by Lieut enant - Commander G
D Cowie, all stars are assuned as being of equal rating. In fact,
this seldom if ever, is the actual case. |In sketches #4 and #5 are
gi ven two exanpl es of actual observations with full explanation of the
use of ny system

(F) Further, inregard to rating stars, | believe in the
ratings but they nust always be used with intelligence. It takes many
nont hs of observing to becone skilled, but after that, what appear at
the tinme to be very poor observations generally turn out to be equally
good with the good ones. For instance, in the tropics dawn and dusk
are very short, and star sights nmust be taken very rapidly to obtain
enough while there is a good horizon. |t therefore often happens
that the last or first star is taken with quite a dark horizon. To
test howreliable such sights were, several times after conpleting all
ny sights, | deliberately waited until the horizon was very dark, mch
dar ker than was consi dered possible, and took a sight on a star in
the sane direction as one previously observed. The horizon woul d be
so dark | was in sone doubt about it, but that star,would al nost al -
ways check very closely with the one previously taken. wth binoc-
ul ar sextants a much darker horizon can be used. Geat care should
be observed agai nst rejecting poor sights. Such sights taken by an
experienced observer are usually all right. Generally an error can
be found in the conmputing or perhaps it is another star. e even-
ing, after ny star chart was in use, we observed Dubhe. This did
not | ook quite correct when conputed. It was not out mnuch, only per-
haps amile, but all the other stars checked well. Using ny star
chart, | found that Dubhe and B Ursa Majoris were al nost exactly the
sane altitude. And thus found, we had really taken B Urse Majoris.
| then remenbered several cases the previous season where Dubhe had
not worked out well, and in going over themw th the star chart, |
found in each case that B Wrsa Majoris had been the star used, al-
though it was thought at the tine that we were observing on Dubhe.

2. It is very unusual for an observer to get stars which inter-
sect in a point. An experienced observer, with the same sextant,
usual ly obtains a certainfigurewith all of the stars' lines of posi-
tion either anay fromor towards the stars. M normal figure was with
the lines of position always between the star and the true position,
average distances about three-fourths of a mle, and al though the dis-
tance varied with the 1.C, the shape of the figure rarely did. The
length east and west was generally about fifty per cent greater than
the width north and south. During one trip | used another officer's
sextant and ny figure became al nost nothing; ny stars intersected al -
nost in a point. Another officer always obtained a figure opposite
mne with the lines of position on the opposite side of the ship's
position fromthe star. And yet this officer and nysel f checked on
the average of probably not nore than one-third of a mle in our I|oca-
tion of the ship. W would be taking Polaris simltaneously and sone-
tines our angles would differ by two nminutes after correcting for the
I.C, and yet after all sights were conputed and the figures drawn, we
woul d check on the ship's position.
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(A There are various reasons for this large figure, anong
which are the follow ng:

1. Incorrect index correction.
2. Sextant's linmb not true.

3. Abnormal refraction.

4. Oficer's personal equation.
5. Ampunt of waves and sea.

6. Incorrect height of eye.

Anot her possibility is an incorrect |I.C. due to the fact
that officers generally do not read a sextant the same at night as in
the daytime. On this vessel we read sextants by a flashlight held so
the light came in sideways and no matter how close the vernier was to
the limb, that caused a slight parallax. An |.C taken at the same
time the stars were taken coul d never be checked by officers here dur-
ing daylight.

The height of eye on a ship changes after she has been away
fromport a short while. | found that our H.l. changed very rapidly
the first week out and then nore slowy after that. We went out fully,
| oaded and were down by the head, which was corrected as quickly as
possible to obtain a nore normal trim A four foot change from 20
to 24" H.1. makes a difference of 25" in the dip.

(B) Probably the best theoretical figure is one in which
there are four stars bearing exactly NE, NW SW and SE. These
stars are all changing in altitude at the same rate, and if the ob-
server could get used to that rate and no other, | amsure that better
results would be obtained. However, this is inmpracticable because, even
if stars were spaced to suit, an observer can not resist taking Polaris.
Everyone al ways wants to take Polaris, and there is no doubt that for
a single star, Polaris gives probably better results than any other,
but it does not conbine especially well with other stars which change
altitude fast. Anyhow, | could never resist taking it and | amassum
ing that other observers can not. The usual procedure is to consider
all other stars with reference to Polaris (i.e., we assume we are
going to take Polaris, then we see what star will be nost nearly south,
what one nost nearly west and what one nost nearly east). The result
is that instead of observing four stars with an average rate of change
of altitude, but all of nearly the same rate, we observe two which
change altitude the fastest in the heavens and two which change the
slowest. | reconmend the SE, NE, NW S Wfigure to anyone with
the will power to avoid Polaris.

However, assum ng the weakness of human nature, alnost every-
one will get a N E, S and Wfigure and the difference in the rate of
rise and fall of the stars accounts for the fact that the figure may
be | onger east and west than north and south, or vice versa. This is
not necessarily a bad figure; it may be just as good as a nmore nearly
square figure.
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3. Aquestion has been raised as to why one observer shoul d get
results consistently a mle and a half away fromthe others, always
about the same distance and direction and yet that observer's stars

by thensel ves appearing rather good. |If the direction is east or
west, | believe |l knowthe answer. |If it is north or south, | have
not hing to suggest except poor observing. | have encountered the

sane situation several tines where the ship's position obtained by
one observer differed fromthat obtained by the other two consistent-
ly by three-quarters of amle toamle in an east or west direction.
This sanme condition woul d exist norning and evening for several days
and perhaps for an entire trip. 1In one case it was ny sights which
differed fromthe other two observers' sights. After a great deal

of worry, study and investigation, | finally came to the concl usion
that it was due to an observing lag or personal error on the east

and west stars which change so rapidly in altitude. For exanple,

if the observer always comes west of the other two, it means that his
angles on the east stars are too snall and on the west stars too | arge.
This, of course, can be caused by the natural |ag of the observer,

but nore probably it is due tothe following fact: Especially if the
altitude of the star is rather large, it is necessary to swng the
sextant back and forth in a small arc. The usual procedure is to

set an east star bel owthe horizon and swng back and forth until the
star makes contact with the horizon and then nark, and vice versa with
a west star. Now, with rapidly changing east and west stars the arcs
nmust be very snall and the swing very rapid or by the time the observ-
er decides he has contact he will really be past contact.

Sonewhat nore difficult to explain is when one observer comes
east of the other two. This could be explained by alag in the re-
cording of the time, but | elimnated that by interchanging recorders
and ti nme-pi eces. My remaining conclusionwas that, in his eagerness
to mark qui ck enough, he woul d mark too quickly.

If the officer who has these results does not take any stars for
a fewweeks, you are apt to discover that the situation has di sappear -
ed and then later a simlar situation will appear in another officer's
observati ons.

4. It has been ny experience that no noticeable errors are in-
troduced by the observations on low altitude stars, while quite not-
iceable errors are introduced by the observations on high altitude
stars, especially east and west stars, and very noticeably so by in-
experienced observers. | knowthat all treatises on star observa-
tions or on refraction warn against low altitude stars, but | have not
found it so and have had ny observations verified by several people
to whom | have tal ked who have dealt nmore or less scientifically with
star sights. | will grant, however, that there is probably |ess
chance of abnormal refraction in the tropics than in other zones. |
have taken stars as lowas five degrees in altitude and could find
nothing wong wth them | aminclined to make the lower limt per-
haps eight to ten degrees.
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O the other hand, it nust followthat the less the altitude
the nore accurate the perpendicularity of the observation. The arc
of swng is of very small radius, the sextant needs be noved in a
very short arc and can be swung back and forth very fast, thus very
much decreasing the chance of the star being on the horizon at the
outer end of the swing. Wth high altitude stars, however, the
radius of the arc is large, the arc is flat, the sextant has to be
rotated farther and can not be brought back and forth across the
proper point for contact nearly so often. There is therefore a nuch
greater chance of the star being on the horizon while the sextant is
not perpendicular. This is one of the greatest faults of inexper-

i enced observers. An inexperienced observer can take a low altitude
star alnost as accurately as an experienced observer but he can not
take a high altitude star nearly so wel .

The nmore nearly north and south the star is the |l ess the above
applies. Wth Polaris, for instance, one has all the time in the
world to get proper perpendicularity. | would therefore be inclined
to lower the lower Iimt on all stars and lower the upper limt on
east and west stars, to sone such limt as 8° to 30° for east and
west stars with the preference at 15°, and to 8° to 45° for north and
south stars with the preference at 15° to 30°.

| object very strongly to much higher altitudes; even with the
sun, | aminclined to doubt the advisability of sights over fifty or
sixty degrees unless it mght be a nmeridian altitude.

5. As previously stated, | do not like to conbine bright stars
with noderately faint ones. The usual method of overcomng this is
inthe evening to observe the brightest star first and the faintest
last, and in the nmorning vice versa. By this | do not mean to infer
that observations on bright stars are not so accurate. | believe just
the opposite. |If only two stars are available and nothing is known
about the observer's normal figure, if the only two stars are very
bright ones, the intersection of those will be closer to the true pos-
ition than the intersection of two faint ones. Wat | do nean is that
it is not advisable to take Venus, for instance, in the east against
a faint star in the west. In ny own observations Venus woul d al ways
cone inside of the rectangle fornmed by all the stars. |In other words,
Venus was closer to the true position of the ship than the others.

Try as much as possible to have all stars of about the same brilliancy.
Avoi d conbi ning the moon with other stars.

6. Avoid the snmokestack. The heat fromthe stack causes great
errors of refraction. An observation on a star just over the snoke
is liable to be in error as nuch as five mnutes of arc. It seens to
create nore of an error when the star is above the snoke than when it
isinthe snoke. Take every precaution possible to keep the wi nd out
of your eyes. Get a clear viewfor your observation; do not observe
a sight through the rigging, close tothe nmast, snokestack or stan-
chions. Your sense of perpendicularity is disturbed by these. If
possi bl e, get where you see not hi ng except the sea.
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7. NMake nuch use of the "Hate of Altitude Change" table. This
table will tell you nore about the relative worth of various officers'
sights and nore about the relative worth of each sight of an evening' s
observations than can be told in any other way. e observation, as
conput ed ahead fromthe preceding by the "rate of altitude change"
table, should rarely be out nore than fifteen seconds of arc.

8. | advise the use of a stop watch. M recorder always used a
stop wat ch, which was conpared with the chronoreter before and after
each set of observations.

LI NES CF PCSI TI ON
(Wthreference to Lieutenant L. P.
Raynor's article in the June bulletin).

The Summer Bisectrix is applicable only in the nore sinple prob-
lens of position finding by stars. Necessarily, the Hydrographic
Manual showed only sinple exanpl es to explain the nethod and reason-
ing as nore conpl ex figures woul d have only confused the reader. But,
let Lieutenant Raynor try to find the position of the ship, given a
series of some seven or eight stars, which, of necessity, are not
symmetrically placed. He will find the Summer Bisectrix systemnost
conf usi ng.
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HYDROGRAPHY - NAWI GATI ON

NOTES FOR STAR OBSERVATI ONS
Lieut. Comdr. G D Cowie, U S C &G Survey
(Gonclusions arrived at on this class of work on Georges Bank,
1930, with comments on the previous article
of Lieut. Comdr. K T. Adamns)

By observing stars around the horizon a closed figure is ob-
tai ned and several possible sources of error are elimnated.

(1) Wong height of eye does not affect the nmean position,
as all lines of position are either toward or away fromthe cel esti al
obj ect by exactly the same distance. (A single observation, however,
will be inerror.)

(2) Incorrect index error of sextant will have no effect.

(3) The nore nearly all stars are observed of the sane al -
titude, the less will be the errors due to refraction, mrror error
and arc error. Al of these errors would be elimnated if all the
stars were of the sane altitude.

Wsing star observations only, better theoretical results are
obt ai ned t han by using sun sights.

(1) Because refraction conditions are probably the sane
during the hour, or half-hour, that star observations are made.

(3) The col ored shade- gl asses are not used.

In sun sights, norning, noon and afternoon, there is greater
possibility of change in refraction and the very probable error
caused by the col ored gl asses.

The witer uses the Summer bisectrix method —sonewhat sinpli-
fied -- of finding the mean position fromstar observations. This
nmet hod elinmnates constant errors only but not accidental errors.

If all the possible Sumer bisectrices are drawn when five or
nore stars are observed, there are so many possible points that sel
ecting the true position becomes considerably involved. This diffi
culty may be avoided, if an even nunber of stars are observed, by
drawing the bisectrices of the pairs, and fromthe figure of error
evol ved, determning the position by estination. Four stars give
two lines and a point. Six stars three lines and a triangle, the
center of which is taken as the assuned point, light stars give four
lines and a rectangle, the center of which is used as the point.

If an odd nunber are observed, two |ines observed in approxi-
matel y the sanme direction may be conbi ned and used as one, thus re-
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ducing to the proposition in the foregoi ng paragraph, or one |ine may
be used with each of two other lines and two bisectrices determ ned.

The latter method nmay be obj ectionable, since one line is used twice
while all others are used but once; however, if the bisectrices give
a snall figure of error, but little error is introduced by this

et hod.

Exanpl es are shown on the attached plate of several actual cases
obser ved.

The witer is somewhat opposed to the idea of weighting the ob-
servations, as the weighting depends entirely on the opinion of the
observer. As nentioned inthe article by Lieut. Condr. Adans, a star
observed when the horizon was dark gave a line opposition about the
sane as the line deternmined fromthe sane star observed with a bright
hori zon. Yet the weights assigned to the two observations woul d
probably be very different.

The witer has found that his lines of positions when horizon
was distinct generally were about 0.8 to 1.2 mles away fromthe
nmean position. A symmetrical grouping about this point was consid-
ered to indicate good observations. Unsymmetrical |ines were con-
sidered doubtful, and in some cases a |line could be rejected because
it was nuch greater or |ess than the average intercept.

A nmeasure of the accuracy of a result nay be obtained by find-
ing out howmuch the nean position is changed by conparing it with
t he position obtai ned when one unsymretrical line is not considered.

For exanple, in the sanple given by Lieut. Comdr. Adans, when
eight stars were observed giving two rectangles, should star
Centauri be left out of the grouping, the seven renaining stars
group closely to the point determned as the center of north and
south square —or .15 to .20 of a mle fromthe position resulting
fromthe eight |ines.

I n sketch #3 acconpanying the article of Lieut. Condr. Adans,
| do not approve of weights 2 for the moon and | for L Arietis. |
woul d rather reverse themif taking rmuch stock in weights. The nmoon
blurs out the horizon at night nore than the stars do and probably
gives a poorer contact with horizon. The noon observed in daytime
may be a different story, but brings inthe difficulty of possible
changes in refraction fromday to night.

The witer is inclined to believe that the accepted position
fromone set of four stars under good conditions wll probably be
correct within one-half nmle. Very experienced observers may have
an error of not nore than one-quarter mls.

There followthe results of a series of sights (four or nore
stars in each set) taken at anchor near the main control buoy "W
under fair horizon conditions by three observers using different sex-
tants. Al sights are thrown to the buoy anchor.
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CBSERVATI ONS AT MAI N GONTRCL BUOY "W
GECRCGES BANK - SEASON OF 1930

SH P LYDON A

G D Cowi e, Commandi ng

observers on the same
day, indicating abnor-
mal refraction or el se
a fal se hori zon.

Probable error of a
single set = 0:221 =
409 net ers.

Date Time Ohser- ZLatitude v v2 Longitude Vv v2
1930 A.M.-P.M. ver o ' °o.'

7-15 P.Ma G.D.C. 41 29.40 +,07 .0049 67 06.00 -.36 .1296
7-15 P.M. L.S.H. 29.16 +.31 .0961 05.52 +.12 .0144
7-15 P.M. W.M.S. 29.36 +.11 ,0121 05.41 =+.23 .0529
7-16 LM, G.D.C. 29.05: +.,42 .1764 06,10 =-.46 .2116
7-16 P.M. G.D.C. 28.85 +.62 .3844 “05.70 -.06 ,0036
8-7 P.M. G.D.C. * 20.85 -.38 .,1444 = 05,50 +.14 .0196
8-7 P.M. L.S.H. * 29.94 -.47 .2209 05.81 -.17 .0289
8-7 P.M. W.M.S. * 30,06 -.59 .3481 05.50 +.14 .0196
8-11 A.M. G.D.C. 29.20 +.27 .072¢ 05.50 +.14 .0196
8-11 AN L.S.H. 28.53 =-.06 L0036 05.22 +.42 ,1764
8-11 AM. W.M.S. 29.86 -,39 .1521 05.89 -.25 .0625
8-12 AM. G.D.C. 29.60 ~.13 .016%2 05,50 +.14 .0196
8-12 AM. W.M.S. 29.28 +.19 .0361 06.33 =-.69 .4761
8-12 P.M. VW.M.S. 29.36 +.11 .0121 04.89 «+.75 45625
8-13 P.M. L.S.H. 29.23 +.24 ,0576 05.57 +.07 .0049
=4 P.M. G.D.C. 20.70 -.23 .0529 05.45 +.19 .03861
9-5 AM. G.D.C. 20,45 +.,02 .0004 05.30 +.34 .1156
9-5 P.M. W.M.S. 29.65 -.18 .0324 06.37 =73 .5329
Mean (n = 18 sets) 41 29.47 1.8243 67 05.64 2.4864
*Note that the highest Probable error of the Probable error of the
values of the latitude result = 0:052 = 96 result = 0:061 = 85
wer e obtai ned by all neters. neters.

Probabl e error of a
single set = 0:258 =
359 et ers.

MEAN VALUES FCR DI FFERENT CBSERVERS

(bser ver Nunber Latitude Longi t ude

of sets
G D GQwe 8 41° 29239 67° 05263
L. S. Hubbard 4 41° 29246 67° 05253
W M Scaife 6 41° 29260 67° 05273



July 15,1330, PM.

Aug. 71930, PM.

Altair® L Cygni

Venus

Positions: Assumed  Accepted Anchor, buoy "'W" Positions: Assumed Accepted Anchor, Buoy "W’
. 41° 2900 - 4P 291 41° 290 4 41° 293 41° 30:0 410 2985
A 67° 05'0 67 059 67 06:0 A 67° 056 67° 060 &7 055

Buoy "W" bears 326" trve, distant 390 meters, scope

165 meters. Ships head 10° true.

Horizon good, excepf dark on Dubhe, could be
rejected on account of being unsymmetrical.

A

Positions: Assumed Accepted Anchor, Buoy "W

¢ 41° 793 41°293 41° 292

A 67° 056 67° 059 67° 055
Buoy "W" bears 118° true, distant 60} meters,
scope 165 meters. Ships head 360°irye
Unsymmelrical observations :-

B Ceti towards instead of away from,

Polaris at center.

Accepted position

Buoy “W" bears H2°true dist. 615 meters, scope
165 meters. Ships head 109° true.
Altair was considered 1o be wel]l observed.
However if it were rejected, the position
would be moved to the east southeast
about 0.4 mile.

LEGEND
~—— Line of position SCALE
— ——Sumner Bisectrir S
* Assumed position MILES

Sept. 5,1930, PM.

Venus

Positions: Assumed Accepted Anchor, Buoy "W"

0] 41° 295  41° 296 41° 29!45

A 67° 058 &7° 054 67° 05'3
Buoy "W" bears 182° trve, distant 330 meters, scope
165 meters. Ships head 72° trve.

Case of unsymmeirical observations:-
Horizons for ¥ Cassiopeige and Aniares were not good,
Antares was retained because it was symmetrical,
but ¥ Cassiopeide was rejected because it was
unsymmetrical. In this set, rejecting v Cassiopetae
changed the position but slightly.

Examples of astronomicsl observations for position.
GEORGES DBANK, Season of 1930
US.C. & G. 535 LYDONIA, Lieut. Comdrn G.D.Cowie, Comdg.

{reg)
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GECRCGES BANKS VALLEY OF MYSTERY

Hole NNne Mles Long in the Ccean Floor an Aid to Navigation —

How It Came There Matter of Conjecture —D scovered During Sum

nmer's Wrk of the Coast Survey -- Former Morgan Yacht and Con-

sort Have Charted Many Mles off the New Engl and Coast. —The
Tale of the Sea as Told in Echoi ng Sounds

By Frederick G Fassett
ook e Aok dosioksokdoksok . BOSTON Eveni Ng Transcri pt sseiasoicksskaok ek
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Qut where deep water begins at the southeastern border of Georges
Bank the summer's work of the Coast and Geodetic Survey has reveal ed a
freak in the ocean bottomthat should prove a valuable aid to naviga-
tion. It will tell its storyto the mariner as plainly as the flashing
beans of the lighthouse. It is a sign-board on the ocean floor to be
read as clearly as the sign-board which tells the notorist where he is
as he travels along the concrete hi ghway.

The significance of the discovery of this nysterious valley may be
better understood by the |andsnman when he is told that vessels from
Eur ope bound for New York, as they approach the coast, follow al ong
the southern edge of Georges Bank as their course is laid to that busy
corner of ocean hi ghways which is nmarked by the Nantucket |i ghtship.

In thick weather, the landfall is indicated by soundi ngs when the ship
reaches the eastern or southern border of the bank.

Georges is not far fromCape Cod and Nantucket at its western ex-
tremty and extends eastward to a regi on of deep water about south of
the western coast of Nova Scotia. The bank is about 180 mles in
length. Inside the |ine which marks the deepening of the water to 100
fat hons —the one-hundred-fathomcontour as it is professionally de-
scribed —there is an area of from 12,000 to 15,000 square ml es,
with about 3,000 miles of conparatively shallowwater. The area of
Massachusetts is about 8,000 square mles. The conparison gives somne
idea of the extent of the banks as a fishing ground for vessels out of
Bost on and ot her New Engl and ports.

THREE HUNDRED FATHOVS DEEP.

The ocean floor drops rapidly beyond the limts of the bank. n
the chart there is shown first afifty-fathomline. It marks the deep-
ening of the water to 300 feet. Beyond, for nuch of the distance only
five or six mles anay is the line which marks depth of 100 fat hons.
And thence, inthe open sea to the south and east of the bank, it is
ten mles or less to the line which shows where the di stance fromthe
surface to the bottomis 1,000 fathons, or nore than a mle.

The newfound depression in the bottomof the sea when outlined
in pencil on an existing chart |looks like an indentation in the
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hundred-fathomline. It is nore than that for its depth is three
tines one hundred. It is about nine mles long and two or three mles
wi de. The deep water extends fromwhat may be called the ocean end

of it nearly to the other extremty. This coastward end is in about
latitude forty-one degrees and twenty-seven mnutes and about |ongi-
tude sixty-six degrees and fifteen mnutes. The valley extends from
that point in a general south-southeast direction.

O each side of it are depths of fifty and sixty fathons or
t hereabouts. The master mari ner whose apparatus shows soundi ngs of
such dept hs broken by a drop of 300 fathons may know that he has passed
this submarine sign-board, which, of course, will be indicated by the
readings on future charts. He will have one nore valuable aid in as-
certaining his position when clouds and stormobscure the sun and stars
or when the fog settling over the waters does |ikew se.

WAT CAUSED I T.

Such valleys in the ocean floor are sonetines easily explai ned
as the ancient beds of rivers as they existed in those far off geol og-
i cal epochs when the coastline was where now i s the open ocean. There
are many such cases on the Pacific Coast. n this side of the con-
tinent the ancient bed of the Hudson River is so to be traced far
seaward fromits present mouth. But this little valley cutting into
the bottomof Georges Bank is not so easily accounted for. To that
extent, at least, it is avalley of nystery.

To the uninitiated it may seemal so a nystery that this depres-
tion in the ocean floor was not sooner discovered. But there is
really nothing very nysterious in the fact that it has heretofore been
unsuspected, as far as the officers of the Coast Survey are aware.
The charts of Georges Bank were nmade fromdata obtai ned by vessel s
that moved back and forth across it maki ng soundi ngs as they went.
The soundings were thus in lines several mles apart. The existing
charts would seemto showthat one of the lines was just to the west
of the valley and another just to the east. In other words, the sur-
veyi ng vessel may have gone north not quite near enough to drop a
sounding line into the three-hundred fathomdepression, and con ng
south have mssed it again in simlar fashion.

WHY THE PRESENT SURVEY.

In recent years great advances have been nade in the art of
mappi ng the bottomof the sea. Instruments are avail abl e whi ch make
it practicable to take many soundi ngs where but one was taken before.
The position of the surveying vessel may be definitely fixed by de-
vices that were unknown to a past generation of cartographers. At
the sane tinme, the nmodern appliances for measuring ocean depths as
used on nodern vessel s reveal the deficiencies of existing charts.
They pronpt the resurveying of ocean areas, and they give it an accu-
racy of detail that was |acking in by-gone surveys.
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Such are the conditions that pronpt work of untold value to fish-
ing and shipping interests in bringing ocean charts into keeping wth
the resources of nodern science. Inthis case, the Boston Field Sta-
tion of the Coast and Geodetic Survey, last winter investigated the need
of a survey on Georges Bank, and especially the section where the first
year's survey should start, fromthe standpoint of the |ocal fishing
industry both here and in Qoucester. At the same time the New York
Field Station investigated it fromthe standpoint of transatlantic ship-
ping interests. Both interests appeared to believe that a resurvey of
the eastern end of the banks woul d be of nost value to them and this
portion was undertaken this year.

The project calls for a conplete survey within the one-hundred
fathomcontour with sufficient work outside to nmake it possible to
trace the wandering course of the line with exactness. The work will
be continued to the westward during followi ng summers until at the end
of two or three years the entire bank has been covered. Wen this
season's work came to a close at the end of Septenber, it had covered
practically all the area between a line sone mles to the west of
| ongi tude si xty-seven degrees and the eastern extremty of the bank.

A CCRSAIR S BENEVCLENT M SSI ON

Two Coast Survey vessel s were enpl oyed in the work which cane
within the jurisdiction of the New Engl and district of the service, in
charge of Commander Robert F. Luce. One of the two vessels, the
Qceanogr apher, comranded by Li eut enant - Commander Fred L. Peacock, is
the former yacht Corsair, which was given to the Governnent by J. P.
Morgan when he built the latest Morgan yacht to bear the nane. The
ot her vessel is the Lydonia, comranded by Li eut enant - Commander Geor ge
D Cowie. n both craft were appliances of the new order in such work.

Included in the equi prent was the fathoneter used to ascertain the
varying depths of the water, the fathometer being that instrunent which
nmeasures the time that it takes a sound froman el ectric or nechanica
oscillator on the vessel's hull to go to the bottomof the sea and send
back an inmpulse to be received by a sensitive hydrophone and recorded
on a dial on board the vessel. Soundings nay be nmade at hal f-second
intervals with the vessel running at full speed, resulting in an al nost
perfect contour of the ocean's bottomalong the |ine of the vessel's
cour se.

But the surveying ship nmust knowwhere she is at all tinmes, and
inthis case, as sound in the other is nade to tell the depth of the
sea, so it may be called upon to reveal the distance of a point upon
its surface froma known and fixed point. Here comes into play the
TNT which in the days of war was thought of only as an agent of destruc-
tion. Small bonbs of it exploded under water cause the sound waves
whi ch actuate delicate instrunents on board two vessels, one at anchor
at a known position. |Its distance fromthe other is shown by the
length of time used by the sound in its travels through the water.
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Conbi ned wi th bearings obtained visually and by radio conpass the echo
net hod of ascertaining distance is a mghty advance fromthe nethods
enpl oyed before it was known. It is described as radi o acoustic rang-
ing, was devel oped by the Coast Survey about six years ago and has
been extensively used on the Pacific Coast.

A REG ON OF TUMBLED H LLS.

The nysterious valley was not the only interesting discovery con-
cerning the bottomof the sea on and near Georges Bank. 1In an area
of about twenty square mles it was discovered that where it had been
supposed the depth of the water did not greatly vary there were nany
hills beneath the surface. To mention one exanple, fourteen fathons
were found at a point alnost within a stone's throw of a depth of
twenty-six. These variations suggested that were the waters to recede
about one hundred feet there would be an area in which snall islands
woul d energe fromthe surface nmuch as they do in Boston Harbor. It
mght also be said that here was suggesti on of a subaqueous surface
much like that where generations of New Engl and farners have struggl ed
toget aliving fromstony hilltops in regions far above the waters.

What has been done off the New Engl and coast during the season
whi ch began in June last is intended to formpart of work which wll
result in a conplete resurvey of the Atlantic Coast. It is work which
introduces to public notice a branch of the Governnent service which
gets little publicity. Its undertakings do not attract a crowd.

There are no crowds one hundred or two hundred mles off shore where
the survey vessel s nove back and forth. Their officers and crews are
not often seen on shore during their busy seasons, and somewhere it

is always the busy season. Visits to port are nmade for supplies, of
course, but the day's work is done out on the waters. In this case,
there were el even days when the ships were on | ocation, to borrow a
termfromHol | ywood, and three days when fuel, food and water and ot her
supplies were obtained at the Navy Yard. But seanen know t he val ue of
the work. All who go down into the sea in ships share in the benefit
of this constant |abor in discovering the lay of the |land under the
waters off the thousands of m|es of Anerican coastline.
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HYDROGRAPHY
THE TRANSM SSI ON OF SOUND THROUGH SEA WATER

Herbert G ove Dorsey
Senior Hectrical Engineer, US C and G S

Since nore and nore is said and witten on how sound goes fromthe
bonb to the hydrophone in RAR work, it seens well to state to all the
Coast Survey officers ny own theory of it. This theory has been held
for many years and has been told to several of our officers, including
a discussionwith Dr. Jerry Service while he was still with us. | do
not believe Dr. Service's theory is necessary to explain any of the phe-
nonena of sound inwater, nor did his professors at the Chio State
University, as is made evident in his paper printed in The Journal of
the Franklin Institute, Decenber, 1928, page 788.

M/ belief is that the sound froman expl odi ng bonb such as we use
in RAR spreads out equally inall directions, just as woul d occur
when a firecracker explodes in aidair. O course there is the differ-
ence that in water the velocity is greater and the conductivity is
greater; a given anmount of energy travels farther and faster. |If any
obstruction is encountered there will be reflection or absorption, or
both, part being reflected and part absorbed. The conductivity of the
path of water has been decreased by the obstruction. Fromthe explo-
sion a single conpressional wave starts out followed by a single rare-

faction wave, having the same sound as an explosion in air —bang,
pop, boom or whatever else is your favorite word to describe a single
sound before it has had suffered reflections or refractions or other
distortion. No doubt all of you have been near enough a flash of
lightning to hear just one loud report, no nutterings or runblings such
as you do hear when farther away. Listening to bonbs and detonators on
the LYDONIA this summer with a new type of nagnetophone and good qual -
ity anplifier, when near, they all sounded "just as you woul d expect

an expl osion", as quoted by one of the officers. Wen farther away,
40 to 60 mles, the sound was nore prol onged.

Now i n war mwat er sound travels faster than in cold water, and |
believe that at the greater velocity, the energy is used up qui cker
so that it does not travel as well inwarmwater as it does in cold
water, and, consequently, will not travel as far. In this belief |
may stand alone so far, but | had ny first evidence in the wnter of
1918- 1919 whil e associ ated wi th John Hayes Hammond, Jr. In the col d,
clear water at the entrance of d oucester Harbor, certain apparatus
gave a certain deflection of 5, 000 yards and when noved to the warm
wat er of Hanpton Roads, the sane deflection was obtained at 2, 000
yards, nor could this distance be extended w thout further refinement
in the receiving apparat us.

In the cold Al askan waters in the summer of 1927, inprovised
apparatus enabled ne to get readable deflections to 40 nmles and |
predicted RA R would work well; you all knowthat it does. In the
Sulu Sea, nearly sinlar inprovised apparatus brought in the first
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bonb, a fewniles distant and no nore. Wile shoals may have vitiated
this test, the results seened so simlar to nmany days on the Carolina
coast that | believe it was due to warmwat er.

A year ago prelimnary tests with the LYDON A and ECHQ off the
Mar yl and coast gave prom singresultsfor R AR usingfloatinghydrophone st a-
tions, the hydrophones being | ocated where the water was about SO
fathons deep. | then stated that | would not pronise it to work well
in the warmer Fl orida waters, and such proved to be the case in early
spring, 1930, when it was as difficult to get a distance of 20 mles
as it was to get 60 mles off the Maryl and coast .

During the past summer, in the cool waters on Georges Bank,
quart bonbs of TNT gave good automatic returns at 60 mles, the |ong-
est distance tried, and many records were nade as far as 18 mles with
detonators. These distances are conparabl e with those on the west
coast so that | still believe that cold water has greater conductivity
or less resistance than warm This nay be tested by | aboratory exper-
iment and | hope totry it some tinme.

Continuing then on this hypothesis, there being no doubt that
the velocity inwarmwater is greater, it is easy to see that that
part of the sound which is near the surface will travel faster than
that which has travel ed downward. Renmenber that | ampicturing it as
if the sound were traveling like a cloud of dust, filling the space
as it goes forward. |If alarge obstruction is near, such as a battl e-
ship, there will be a sound shadow on the other side of it, but if it
is farther away, the shadow will be less sharp. This | have actually
observed in Hanpton Roads. The same is true in air, only sound bends
around corners much easier than it does in water so that the sound
shadows in air are less sharply defined than in water.

For RA R work we are nore concerned with capes and shoal s than
battl eships. The Commander of the GU DE or PIONEER | forget which,
reported that Tillanmook Rock made no shadow. |f you think of a body
of water as a conductor of sound, it is easy to see that in general
we have a conductor which is broad horizontally and narrow in the
vertical direction. Any obstruction such as a shoal wi |l decrease the
area of cross-section of the conductor and it will be nore difficult
for the sound to get through. A cape will be worse, for we sel domhave
a cape w thout shoal water, so you have a doubl e decrease in the cross-
section of the conductive area.

If the sound starts in a conductor of small cross-sectional area
and goes towards one of greater cross-section it will travel easier
than fromwhat we may call a large conductor to a srmaller one. In
the first case, the conductor by spreading out carries nmore of the
sound wWithit, while in the converse, nmore and nore of the sound is
absorbed by the inclined surface of the bottom Experinents between
the ECHO and LYDON A showed that bonb sounds went frominshore depths
of 6 fathons outwards to 20 fathons easier than in the reverse direc-
tion.
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Al t hough sounds in water can not bend around corners as easily
as inair, it should not be thought that they do not bend at all;
otherwi se the cases already nentioned of the battleship and Tillanook
Rock woul d not be possible. In spreading out, that part of the sound
whi ch passes through the warmwater will travel faster and that which
travel s through cold water will be retarded, but nore energy will be
carried by the cold water. It is probable that the hydrophone is
act ed upon by a conposite bundl e of energy, the individual parts of
whi ch have cone through alnmost the entire cross-section of water.
Now i f the sound has cone by way of all the layers of water, its vel-
ocity will evidently be that of the average vel ocity throughout the
cross-sectional area which we are considering, and that, | believe,
is the very velocity which we deternne when we neasure it for RAR,
either by visual fixes or any other nethod such as by a wire.

If this idea had been considered by M. Service, | see no reason
for formulating his theory of nultiple reflections, because he says,
page 787 of the article mentioned that the neasured vel ocity agreed
with the cal cul ated vel ocity when conputed for the average cross-
section, using, of course, the proper val ues of tenperature, salinity
pressure, etc., and that was the reason he got up his reflection
theory. How if we consider his reflection theory a nonent, | believe
it could be shown that possibly the velocity and surely the conduc-
tivity woul d necessarily be some function of the bottomfor different
bottons certainly have different reflective properties. In ny exper-
ience, the flat steel bottomof a ship is the best reflector, and |
woul d put a flat rock bottomnext, but | have never found any fl at
rock bottons; they are usually broken up, so the best | have found
is what we label "soft nmud". Apparently this presents a snooth fl at
conpact surface to a sound wave which is nearly a perfect reflector.
Anyway the soft nud bottons al ong the Maine coast are much better
reflectors than the hard sand of the Carolina coast as evidenced by
mul ti pl e echoes with the Fathoneter. C course, sea grass would be
the poorest reflecting bottomand broken coral is not good.

Now the velocity being greater in warmwater than cold, and the
war mwat er being usually on top, nmeans that if we consider a line
perpendi cular to the line of travel or wave front, it will be bent
over so as to point towards the bottom This effect is called the
tenperature gradient effect and has been so called by the Subnarine
Signal Corporation for upwards of fifteen years. During that time
it has been their uniformexperience that subnmarine signals are
heard farther inwinter than in summer, due to the cold water, and
also that signals are heard farther in clear water than in nuddy water.

In visualizing what takes place at the hydrophone and ensui ng
apparatus at the RAR station and the chronograph itself at the
receiving station, we nust renenber that energy of a certain value
nust be received at both stations before a mark is nade on the tape.
Taki ng concrete exanpl es, on the Pacific coast where a plate circuit
relay is used with the hydrophone anplifier, it may require a current
defl ection of two nillianperes to operate this relay and on the



-31-

LYDCN A last surmmer it required not nmore than 0.1 mllianpere to
operate the thyratron which transmtted the signal. |If these are
the m ni numval ues to produce operation, increasingly greater amounts
will operate the relay faster although it wll make no change on the
thyratron whi ch operates in about a mllionth of a second, being
thermonic notion instead of mass notion.

Now i f the distance between bonb and hydrophone is great, the
sound reaching the latter having travel ed through different velocity
paths will not be one single inmpulse like an explosion, but will be a
runbling sound, the first part of which may be |less loud than the
last part and it may be the last part only which has sufficient energy
to operate the transmitter. The difference in velocity between top
and deep bottomlayers for a distance of 50 mles may be as much as
one second. It is not conceivable to nme that sound is going to be
whi nsi cal and go on top for one bonb and on the bottomfor another
bonb even if there are intervening valleys or shoals. | believe it
wi Il take the course of best conductivity each time and if we get
different results they are nost |ikely due to our measuring apparatus.
It seens evident that the m ni mumanount of energy necessary to oper-
ate the transmtted signal will have conme via the best conductor for
that energy which we might call an integration of velocity and energy
over the entire distance. This necessarily brings in the measuring
apparatus as well as purely theoretical considerations. It may be
that in one case the theoretical velocity along the bottomw || agree
with experimental results, or sone internmediate layer. Surely it
wi Il never agree along the surface because of tenperature gradi ent and
al so because the bonbs are always fired at some depth bel ow the sur-
face.

It may be possible that sone of the sound may go into rock strata
at the bottomand be carried through long distances by the rock formna-
tion and then reach the hydrophone. Wile | say it nmay be possibl e,
| believe it is inprobable in nost cases because we sel dom encount er
solid bare rock bottons and, if so, they would reflect nmost of the
sound, and where rock bottons are covered by a layer of sand or nud
the latter woul d act as an absorbing cover to prevent the sound from
reachi ng the rock.

Since this article was started | find that M. Shalowitz has be-
gun a study of nmeasured velocities in RAR on the west coast as com
pared with the theoretical velocities of different horizontal |ines
of water along the vertical plane through the bonb and hydrophone.

Hs studies indicate that for twenty-four separate records dis-
tributed over four years and nuch area, M. Service's theory of nul -
tiple reflection is entirely untenable or at |east unnecessary. M.
Shal owitz's conpari sons show that the measured vel ocity corresponds
with calculated bottomtenperature velocities towithin 1.4 nmeters
per second for the average of the twenty-four independent neasurenents
nmenti oned. In other words, fromthese conparisons it woul d appear as
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t hough the sound went to the bottom traveled along the bottomand
reached the hydrophone in that manner rather than by any refl ection
net hod. The average depth between bonb and hydr ophone was about 60
fathons and one of the distances was nore than 60 mles, so it is evi-
dent that the sound was not traveling in a straight line and was un-
affected by the curvature of the earth.

| believe these conparisons tend to favor ny idea of "the integral
of the velocity and energy". |f by spreading out, the m ni nrumnecessary
energy path is along the bottomfor a given type of apparatus, well and
good, and we may reason fromone set of data to another in that vicin-
ity, but it may be unwise to say that such a method will be applicable
on the Atlantic coast with different apparatus. Wfortunately, we ob-
tai ned no vel ocity measurements on Georges Bank which | believe are
accurate enough to be worth considering in such discussions and hope
that we nmay get better nmeasurenents in the future.

Wiile M. Shalowitz's studies showthat the sound appears to
travel al ong the bottomwhen the average depths between bonb and hydro-
phone are about 60 fathons, he finds that a conparison made when a bonb
was fired where the depth was 2,000 fathons shows the measured vel ocity
to be 1479 neters, whereas the bottomvel ocity woul d be 1501 neters.
However, taking a path through a depth of about 300 fathons, the vel-
ocity woul d be 1477 fathons which would be in keeping with ny "velocity
energy integral" idea.

Even if we never knowall the whys and hows of the path of sound,
if we put in the bonb record all the data available we may eventual |y
have sufficient to know the exact equival ent nethod of travel.

The deterninations of velocity of sound fromexpl osions by the
British in the English Channel as reported in Proceedings of the Royal
Soci ety, volume 103, A 1923, showvery great care in naking their
neasurements at neap tide slack water to avoid water currents, the use
of several hydrophones approxinately in aline, andthe firing of a
series of bonbs by a destroyer steaming in aline at right angles to
that of the hydrophones so that the times could be taken frompairs of
hydr ophones exactly in line with the explosion. Times were neasured
to thousandths of a second on an oscillograph record. e set of tests
was made in Septenber with average tenperature of 17° and in February
with tenperatures of 6° and 7°. They were extrenely careful to get
the tenperature neasurenents at the time of the tests and took an
average of the bottomm dway and six feet below the surface to repre-
sent the tenperature at that position and they found that "the verti -
cal tenperature gradient was generally negligible". "Qanng to the
| ack of horogeneity of the surface | ayers, tenperature observations
were not made at depths |ess than six feet".

They fired bonbs of 18%pounds of gun cotton at depths of 10 feet,
40 feet and 108 feet and 300 pounds of gun cotton at 50 feet. The
di stances were roughly 4, 8 and 11 niles between hydrophones and a
vi sual average of the depths by inspection of their chart would be 7
to 20 fathons.



There conclusions were that no certain differences in velocity
wer e observed between expl osions of detonators and other size charges
up to 300 pounds. No difference was detectable through the different
depths of explosions or the different depths of water between hydro-
phones (which was slight).

Their final val ues are:

(&) V = 4955.5 (1) feet per second at 16.9°c (%0.1°) and
salinity 55 parts per thousand.

(b) V = 4836 (%2) feet per second at 6° (%0.1) salinity 35.1

(c) V = 4847 (x1.5) feet per second at 7° salinity 35.2

The salinity coefficient is 3 to 4 feet per second per part per
t housand.

The coefficient of adiabatic conpressibility of sea water at
16.95°c and 35 o/oo is calculated to be C = 42.7441 0.02x10"°.

M. Service gives in his paper his own vel ocity conparisons for
(a), (b) and (c) as foll ows:

(a) 1510.4 meters, Hock & Service 1614 meters
(b) 1474.0 ¢ moow " 1474 "
(¢} 1477.3 n nooon " 478 v

| don't know why there is such a difference for the warmwater
test, but the other two show very close agreenent and | w sh to point
out that the timng device in the two nmethods do not involve mass
notion such as used in a chronograph nor any relays at all. Notice
that the British results are based on the assunption that sound has
passed through the entire cross-section of water excepting 6 feet which
woul d be in agreement with nmy idea of the method of transnmission. That
is, inthe "velocity energy integral" the energy factor woul d be neg-
ligible and the average velocity would agree with the measured val ue.

Before closing, just a fewwords about the velocity of sound as
a function of intensity of the signal. | never did believe that a
| oud sound could travel faster than a weak one. After a careful study
of Threlfall and Adair's experinments in 1889 in Australia, where they
obt ai ned vel ocities of 2,000 meters per second, | believe the contacts
on their timng devices chattered on strong signals and thereby sent
a pulsating current to the magnets instead of a steady current at the
begi nning of the records and, consequently, the markers did not always
function properly. Their distances were only about 500 feet and the
recei vers were subnerged drums with soft rubber heads which sent a
conpressi onal wave of air to a second rubber diaphragm actuating con-
tacts. The records show pul sations of about 100 per second and sone
faint marks which they observed and which they thought might be due to
echoes are, | believe, sinply the beginnings of true records. | have
studied a chart of the region in which their work was done to see what
echoes might have done to the results, andwhile | can not cal cul ate
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fromtheir records what | believe would give regular sound vel ocities,
| believe it was sinply a beautiful piece of experinmental work wth
erroneous results.

The Fat hometer when used in depths of say 10 fathons will indicate
shal | ower depths for a strong signal than it will for a weak one, and
at first thought you mght say that the velocity of the stronger signal
is greater than for the weak, but luckily for us it is not. The Fat ho-

meter will indicate exactly simlar results if you vary the intensity
of the signal received by the anplifier by just changing the hydrophone
rheostat. 1In the equation "force equals mass tines acceleration”, the

acceleration is directly proportional to the force and this appears
true in electrical circuits as well as innass notion, so that if a
strong signal reaches the anplifier, the red light appears quicker than
it wll for awak signal. This effect is scarcely noticeable with

the 412 type of Fathoreter, for the energy of the blowfromthe striker
is so great and so constant, conpared with the energy fromthe oscil -
lator used with the 312 type, that in shallow depths where we are sure
the depth is not changing we get only a constant flash. | believe we
mght notice the effect in depths of about a hundred fat hons.

It has been observed, particularly by Lieutenant-Comrander Swai nson,
that the depths as figured by bonbs are | ess than those indicated by
t he Fat honeter or sonic depth finder, but | feel quite positive that
this is due entirely to the quicker response of the time measuring
apparatus to the rmuch stronger bonb signal than to the oscillator sig-
nal. And when you stop to consider if the velocity were really greater
for strong signals than for weak signals then all the beautiful vel-
ocity tables of Heck and Service would be in error, for surely the
sound of the oscillator is nuch weaker when it passes through 2,000
fathons of water than through 100 fathons, and | doubt if either of the
authors care to reconsider their nmeasurenents and cal cul ati ons.

During the sumer's work on Georges Bank, | obtained two records
where half a pint of TNT and a detonator were fired within a few sec-

onds of each other.

The records wer e:
No. 1, detonator, deflec. 2 nmm, tine 20.17 sec.
No. 2, Y%pint TNT " 10 " " 20. 17 sec.

The two were dropped simultaneously and the detonator fired just
three seconds before the half pint. |In second record:

No. 1, half pint, deflec. 10 ma, tine 20.22 sec.
No. 2, detonator, " 1 " " 20.33 "

Again the two were dropped together and the half pint fired just
seven seconds before the detonator.

The difference of 0.01 second in the latter record is no greater
than the claimed accuracy of neasuring the tape and these two records
woul d be sufficient proof to ne that the two sounds travel with the

sane vel ocity.
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At that time | had not read the British article in which they
found no difference between detonators and 300 pounds of TNT so far as
velocity is concerned, so | think that with all the evidence we are
justified in saying the velocity is the same for all size bonbs, from
detonators to cast iron. |If, when listening on the ear phones, there
is indication that sound gets there before the relay works, it only
neans that the sound has spread out and taken a conposite path in
getting fromthither to thence.
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Bl G BUSI NESS | S BOARDI NG THE TRAW.ERS

Condensed fromThe Worl d' s Work (August, 1930), Earl Hanson

Forty-ni ne nodern power traw ers were built around Boston | ast
year. The days of dory fishing, which thrilled us as youngsters and
called for heroes born and bred to the sea, are definitely over. Mach-
inery is beginning to take the place of man power, partly because of
t he economes involved and partly for scientific reasons. Take the
matter of pitchforking the product. It is hard to convince an old
salt that this traditional nethod of handling fish is open to question;
but when the freezing-plant bacteriologist, whose job it is to count
the bacteria on his conpany's output and to keep that count at a m n-
imum finds that every pitchfolk hole in afish is alikely source of
infection, his word carries wei ght.

Miuch devel oprment work wi Il have to be done before a traw er of
exactly the right size and speed is built. Mst traw ers at present
inuse are 150 feet long. Wwy? Because that is the time-honored
size. The newtrawers being built are snaller and faster. These
boats, spending less tinme in mere transport than slow boats, can
spend nmore tine actual ly fishing, can nmake nore trips to the banks per
year, can land fresher cargoes.

The trawl er steans out to the banks, tosses its net overboard,
and drags it along the bottomfor from30 nmnutes to an hour. The net
is then hauled in, enptied of its contents, and throw back into the
water for another fill. Meantinme the crew, knee-deep in withing,
gasping fish, is busy sorting, cutting, and gutting anywhere up to
6, 000 pounds of catch and passing it to the hold, where it is packed
inice. The deck must be cl eared before the trawl comes up again.

The radi o has proved invaluable in naking a bi g-busi ness propo-
sition out of fishing. Gone are the days when captains went to sea and
used their own judgnent about the proper time to turn home. Now they
send daily reports to headquarters by radio, giving their positions
and catches -- and turn back when ordered.

In the shore office sits the production manager, with a chart
infront of him on which pins mark the locations of ships in his
fleet and figures indicate their contents. He watches the narket and
orders ships hone as he needs them Not always does he try to anti-
cipate the period of highest price. |If his conpany is engaged in
t he qui ck-freezing business as well as in catching, its plant can
freeze fish when the price is lowand sell when the narket is nore
favorable. At high-price periods it does better by throwing its car-
goes directly on the fresh-fish market.

Fi sh have a habit of suddenly |eaving a spot where they may have
been plentiful for years. Nobody knows why they | eave, where they go,
or when they may be expected back. The trawlers go blindly in search
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of them burning hundreds of tons of coal, paying many hundreds in
wages. A armsts raise their hands in holy horror over the depletion
of our narine foods.

Eventual |y biologists will establish definite relationshi ps be-
tween marine life and ocean conditions —currents, tenperatures,
dept hs, locations of bottomsprings, and so on. Scientists have found
that cod and haddock and other food fish seemto have a habit of stay-
ing inwater of certain depths and between certain ranges of tenpera-
ture. Britishtrawer captains out of Ginsby and Hul | have |ong nade
use of the sonic depth finder and the thernometer as the "divining
rods" of the fisherman. Anerican captains are slowy beginning to see
the val ue of these instruments, though, wth the deep-rooted conserva-
tismof their calling, nost of themlook wth suspicion on newfangled
i deas.

e large conpany is gradually overcomng this suspicion by send-
ing its captains, one after another, to England. These nmen, sailing
as observers on the HIl and Ginsby boats, have an opportunity to see
active and effective use made of strange devices; they return with
m nds nore receptive to scientific innovations.

Let every traw er captain once learn to use the thernoneter and
the depth finder and to report his readings to the home office, to-
gether with catch and position, and the accurul ation of a vast anount
of scientific data will go hand in hand with the comrercial gane of
harvesting. But even this is not enough. e conpany, which for the
past year has been placing scientific observers on its boats, is now
planning to send out one ship fitted purely for research, equipped
with | aboratories, able to |inger wherever necessary and to investi-
gate "spots" commercial vessels can not visit because of the cost in-
vol ved and the risk of catching not hi ng.

Inthe fisheries as well as in other industries, big business has
at last realized the inportance of endow ng research in what seens to
be abstract know edge. And research so endowed to fill the needs of
commerce never fails to produce economc results.



CALIBRATION or RADIO DIRECTION FINDER, MODEL ER 1485B
US.Ce6G 55 OCEANOGRAPHER, FL.Peacock, CoMDG.
GeorGeEs Bank, ProusecT No 63, 1930

The Radio Direction Finder on the OCEANOGRAPHER was calibrated three times
during the field season on Georges Bank, i.e., at the beginning of the field season, in
mid-season and near the close of field work.

' There is shown below the curves of the three calibrations and also tabu-
lated corrections to observed readings as determined by each calibration.

A scrutiny of the three curves in conjunction indicates that :-

1. The probable error of an observation under favorable conditions with sharp
minimum obtainable is less than one degree.

2. A better location for the instrument on the OCEANOGRAPHER should be
searched for.

3. The bonding of the standing rigging was not effective throughout the season.

4. The Radio Direction Finder should have been calibrated more frequently.

From the foregoing it appears that the apparent unreliability of radio
bearings observed with this instrument during the 1330 field season was due
largely to deflections caused by changes in the radio character of the metal of
the vessel. A further study to keep these changes a minimum, and more frequent
calibrations, may make the Radio Direction Finder a valvable adjunct to survey-
ing equipment.

Cerrections To Rapio Compass READINGS
FROM CALIBRATIONS ON DATES SHOWN

RADIO | JUNE 11 |JULY 22 |SEPT. 26| RreasslJUNE 11 {JULY 22 [SEPT. 26| Srpass|JUNE 11 [JULY 22 |SEPT 26
0°1-13.4°-10.5-15.8° 120° - 3.7 - 83| 1679 240°| - 2.1°|- 1.3°+ 29°
10 |-129|- 9.8/ -135| 130 |- 6.2|- 9.8|~19.6] 250 |- 1.1|+ 0.2|+ 23
20 |~1l.41- 93/-100| 140 |- 85| -11.4|~-223]260 |~ 1.0|+ 0.7]+ 0.3
30 |- 89|- 87| 60| 150|-103]|-128|-245}270 |- |.8{+ 0.5|- 2.3
40 |- 30!~ 7.8|- 28] 160 | -11.4|-13.3{~-240} 280|- 3.0{—- 0.2]|]- 5.0
50 |+ 1.6~ 7.0|- 1.3] 170 | -12.0|-12.8|-21.1] 290 |- 46|- 1.2| - 81
60 |+ 2.2|- 6.2|- 12| 180 |-42.0{-120!-17.7]| 300 |- 63|~ 2.5/ ~115
70 |+ 1.5/~ 5.2/- 25| 190 | -11.5/-11.0]-13.7| 310 8.0 - 4.1|-152
80 |- 0.2|- 4.8|/- 49| 200|-100|- 27|~ 85| 320~ 9.7/~ 56|-188
90 |- 16|~ 47|- 75}210|- 81|~ 7.8|- 3.7] 330 | <1l.4|- 7.0|-21.4
100 |- 1.8|- 55|-105| 220 |~ 5.9|- 56|~ 0.2| 340 |-128|- 8.2|-222
110 |- 20|- 68|-13.6] 230 |- 3.7|- 3.5/+ 20] 350 |-13.4|- 9.5|-206

Rapio CompPass READINGS
o 30° 60" 20° 120° 150° 180° 210° 240° 270° 300° 330° 0°
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THE | NTERNATI ONAL CGECDETI C AND GECPHYSI CAL UNI ON MEETT NGS
STOCKHOLM  SWEDEN - 1930
Captain N H Heck, U S C and G Survey

Attendance at International Scientific neetings has been a part
of Coast and CGeodetic Survey procedure for many years. The Inter-
nati onal Geodetic and Geophysi cal Union neetings and those of the or-
gani zati ons out of which it grew have been attended by Messrs. Tittnan,
Hayford, Wnston, Davidson, Bow e and Heck; the International Geo-
graphi ¢ Congress by Col onel Jones; the International Hydrographi c Bureau
by Messrs. Graves, Watkins and Parker, and the Pan Pacific Sci ence Con-
gress by Messrs. Bow e, Watkins, Heck and Col bert.

| have been asked to tell something about these meetings, and this
seens especially desirabl e because sone of the field engi neers who have
not done so are going to have to take up this duty. This could scarce-
Iy be avoi ded, even if we wi shed, since representation by the Coast
and Geodetic Survey is expected, desired and woul d probably be denanded
if it were not forthcomng. The international scientific standing of
this Bureau is very high, and its scientific attitude toward all of its
work is recogni zed.

M/ recent trip to Sweden took two nonths fromthe tine | left
Washington till ny return. | took some |eave en route and al so visited
a nunber of institutions. Wile on leave | took in the Passion Pl ay
at Cberammergau, which is distinctly worth whil e whet her consi dered
froma religious or a purely dramatic viewpoint. The German Miseum
at Muni ch shoul d be visited by everyone who has the opportunity since
it is the nost conplete and interesting display of every branch of
science to be found anywhere. Ships are shown fromthe dugout to the
nodern line. Anodel submarine, so conplete that the propellor turns,
is on exhibition with conplete explanations. These are only a few
sanpl es.

| visited the Central Seisnological Bureau at Strasbourg and
appreci ated the effect of the World WAar on international activity,
since with the fall of the franc the funds avail abl e have been so
little that it is dependent on the French governnent and the vol unt eer
work of nenbers of the faculty of the Wniversity of Strasbourg for
functioning. | nmention this because these international activities
are directly related to our work in seisnmology. |If they take care of
certain features of the work, nore tine is left to us for studying
practical problens bearing directly on the probl emof safeguarding
Cities against earthquake damage.

At Potsdam| saw a gravity apparatus which is still in the exper-
imental stage, but which it is hoped will make gravity observations of
the required accuracy in nuch less tine than at present. No pendul uns
are used.

At Stockhol mand | ater at Copenhagen, | saw the new nagnetic in-
strunents whi ch have been devel oped in Denmark. They are internediate
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in size between the Adi e and Eschenhagen types used at our observa-
tories. | also sawthe type of building sonewhat between an observa-
tory and an observing tent which is proposed to be used in the mag-
neti c observation of the proposed pol ar year 1932-33. The Inter-
nati onal Commi ssion on the polar year has suggested special magnetic
observations at Fairbanks, Al aska, as an appropriate contribution by
our Bureau.

The neeting at Stockhol mwas very interesting. Like Venice, the
city is surrounded by islands and transportation nay be either by
water or by land. The meeting was held in the "riksdaghusset”, or
house of parlianent, which gave very anpl e space. The section of
geodesy, the largest in nunbers, of which Dr. Bow e is chairnan, had
one of the legislative chanbers assigned to it.

In the general neeting the inportant business was the new stat-
utes, since the old convention expires in 1932. It is expected that
the Gernans, who were excluded in the organization of the Union in
1922, will soonreturn and this was made a probability by the accept-
ance of the invitation sent to certain Germans to cone to Stockhol m
as guests.

| gave principal attention to seisnology since the sudden death
of the chairman, Professor H H Turner, of kford University, follow
ing a cerebral henorrhage, left conparatively few persons present
whose native tongue is English. A nunber of problens in which this
Bureau is concerned were studied and advance nmade in their sol ution.
The reports prepared for the three-year period, 1927-30, S. P. 167
and 168, were well received, and Professor Turer, before his death,
expressed strong appreciation of the great advances in seisnology in
the United States.

As an indication that war-tine feelings are dying out, Dr. Rothe,
secretary of the section, successor to a German as head of the Inter-
nati onal Seisnol ogi cal Bureau at Strasbourg, France, gave a nenori al
address to Dr. Wechert, a German seisnol ogi st, who died since the
last nmeeting. Dr. Angenheister, a Gernan guest, replied in German,
and the whole will be published in a scientific magazine in German
which is published in Austri a.

| had ny troubl es keeping up with the part of the programgiven
i n French, understandi ng about eighty per cent but nissing many fine
points. It is necessary to be sonething of a linguist at these neet-
i ngs.

It must not be thought that these nmeetings are all work and no
play. Entertainnent is anple and very interesting. There was a re-
ception at the palace with the Grown Prince and Princess receiving.

I recogni zed themat once as | was on the platformwhen they unveiled
the monunent to Ericson in Washington several years ago. The Prince

was able to speak to nearly every delegation in its ow |anguage. He
is aremarkable all-around man and very popul ar.
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There were receptions, dinners and operas, visits of inspection
and excursions. | visited the Swedi sh Hydrographic Cfice where they
have a nunber of interesting devices, including a three-armprotractor
with raised center so that a sounding nay be witten in wthout re-
noving the protractor. They recogni ze the danger of index errors in
protractors so have a copper plate with angles correctly marked and
have a regular routine for testing them They issue an index chart
showi ng years of surveys so that the nmariner can. apprai se the survey
of the area in which he is interested.

The language difficulty is always present even w th many peopl e
speaki ng English, and the mstakes are often anmusing. | was visit-
ing Upsala, the seat of a great university, also of a great cathedral.
V¢ were being taken through the cathedral and seeing the tonbs of
anci ent heroes when a man cane up to our guide and said something. |

said "l believe | understand him He is going to show us sormethi ng
of unusual interest". He took us through a passage, opened a door and
we were outside. | heard sone renmarks about ny know edge of Swedi sh.

Hot far fromUpsal a were three of the famous nmounds under which lie
buried the Norse chiefs as well as the men and horses, killed to
acconpany them

The great Swedish Institution is the Smoregasbord, a glorified
hors d' ouvres. Anywhere else this first course, which nay be of
fifteen different kinds, would be a full neal.

There were about twenty Americans all told and they functioned
very wel | . The acquai ntance with the del egates, who are the best in
their line fromevery part of Europe, is a great privilege. | was
able recently to count up 100 persons whom| could definitely pl ace
wi th name, appearance and work, so it is seen that the opportunities
for getting acquainted are anple if followed up.

Since ny return | have discussed with nmenbers of divisions some
of the things that | observed and quite a nunber of themw || be hel p-
ful. A so several questions were definitely settled in away to fix
our future procedure.
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HYDROGRAPHY

GAS ENA NE DR VEN SOUNDI NG VACH NE

(Report on Mdtorcycle Engine for Taking in Soundi ng
Wre on Launch Hydrographi ¢ Wr k)

Lieut. Comdr. E W E Ckelberg, U S. C &G Survey

Summary of report:
1. Mechanically satisfactory in every way.

2. Speed of hauling in - excellent - equal to or
better than steam soundi ng machi nes.

3. Hexibility good; operator has to be alert.

4. Noise level - altogether too high to insure the
proper recordi ng of soundi ngs and angl es.

5. Recommendati ons: - Noi se | evel nust be reduced
whi ch woul d mean using water cooled engines as in
case of enclosed gas engine electric light plants.

The gas engi ne soundi ng machi ne furnished this vessel for exten-
sive trials has been texted in all depths of water. As far as nechan-
ical features go, the instrunent was found very satisfactory. ly
two changes were nmade. She control fromhandl e to carburetor was
changed fromwire to brass rod. The wire did not work satisfactorily
although it seemed to be nore delicate in answering changes. The rigid
control seened to suit the operators better. The gas tank continually
became unsol dered fromits outflowwith | oss of pressure and gas; a
gravity flowwas arranged instead and this was quite satisfactory.

On account of excessive vibration the machine has to be nmounted
very rigidly. A first it was nerely bolted to the deck of the |aunch
rather light decking and the vibration was too great. Long bolts were
then carried through to the | ower main deck beams and these bolts were
passed t hrough fl anged pi pes so that they woul d be rigid both in ten-
sion and conpression. This nounting was very satisfactory, although
there was still plenty of vibration as evidenced on the plotting tabl e.

It was found advisable to go over the machine at the close of
every day and set up on nuts and set screws wherever needed.

When recei ved, the machine was in lowgear, and inorder to in-
crease the speed of hauling in and to decrease notor speed, the gear
was shifted to intermediate. That made the hauling in at an excellent
speed - better than the ship's sounding machine. But it requires a
quick hand and alert mnd to keep fromrunning the lead into the
sheave.
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There was no difficulty fromoverheating, although it was feared
there mght be in hotter clinates as this sort of engine gets its air
froma speed of about 50-60 mles per hour over a road at maxi muml oad.

The noi ses produced are excessive - so bad in fact that the re-
corder could not get the angles as they were called unless he could
al so see the lips of the observers. This noise is due largely to the
chain drives and gears. Last year it was thought due principally to
t he exhaust, but before going north this year, a maxi mumsilencer nuff-
ler, 1% Model "P", was purchased and this was very efficient in stop-
pi ng exhaust noi ses. The noi se now cones fromthe machine itself.
It is inpractical to house this machine due to air being necessary for
cool i ng pur poses.

Engi ne and drumbase are now separate and | believe it would be
advi sabl e to incorporate theminto one base.

At the top of the drumfor sounding wire is a bolt which hol ds
the drumstandards in position. This bolt is so close to the top of
the drumthat the wire rubs against it when payi ng out and haul i ng
in. The only alternative is to nove the machine forward or tilt it
upward. The forner requires too nuch roomand the latter does not
| ook good. This bolt keeps the wire fromjunping the reel and if made
an inverted "U' shape it could still serve the same purpose and de-
crease the deck roomnecessary for the nachine.

In hauling in on deep soundings, the operators clai mthey have
to exert considerable pressure on lever in order to keep the drum
fromslipping. This would indicate too snall a friction surface.

| believe that by the use of two cylinder water cool ed engi nes
of about 6-8 HP. the machi ne coul d be jecketed and so enclosed as to
decrease the noi ses considerably and with the use of two cylinders
al so cut down on the vibration.

The use of this machi ne was one day acconpani ed by what m ght have
proven a rather serious accident. The launch was sounding in a fairly
strong wi nd and when running before the w nd the exhaust gases bl ew
into the launch cabin. By noon two of the party were so sick they
could eat no lunch and by night they were all sick. e officer was
sent to the doctor for medical attention and was gi ven absol ute rest
for three days. Carbon nonoxi de gas apparently affects the brain, as
the Doctor claimed it was essential not to do any ki nd of work which
required nental effort. Water cool ed engines with the cooling water
goi ng out with exhaust gases greatly decreases this tendency of gases
rising. There is never any difficulty fromthe nai n engi ne exhaust.

The cabin on this launch is open at both ends and there was plenty
of opportunity for circulation of air. | believe also that the con-
dition could be renedi ed by extending the sounding engi ne exhaust
under wat er.
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GECDESY - TRI ANGULATI ON

REFRACTI ON
Commander C. L. Garner, U S C &G Survey

As an exanpl e of vertical refraction conmon to sem-prairie |ands
in Southern Texas, the follow ng actual experience at a station on the
R o Gande Arc of Triangulation is cited:

On the line between Stations Towne and Peters, about thirty mles
sout heast of Del R o, Texas, it was noticed, in the afternoon previous
tothe first night's observations at Station Towne, that a ridge about
m dway between the two stations obscured Station Peters fromview at
that time. However, it was hoped that the light of Station Peters
woul d becorre visible soon after sundown, which is a frequent exper-
ience on triangulation parties, as the abnornal refraction foll ow ng
sunset usually tends to lift the horizon. At about the expected tine
the light on Station Peters was visible and observations were begun
in the usual manner, observing on this station along with the others.
When the work was about hal f finished, it became quite obvious that
the refracti on was decreasing and that Station Peters woul d soon be
lost to view For that reason, the observations on all stations were
suspended except between the initial and Station Peters, which made
it possible to observe this single direction in a nmninumof tine.
Wth this nethod, the full nunber of directions on Station Peters was
obt ai ned, after which the light soon disappeared fromview and | ater
could not be seen sufficiently to give the light keeper at Peters the
usual "finish" signal.

When Station Peters was occupied, it was assumed t hat the same
process, but inthe reverse order, woul d be possible at that station.
O the first night's occupation of Station Peters, however, the Iight
was not discernible and it was definitely known that the |ight keeper
was on Station Towne, as he was communi cated to through other stations.
It was assurmed that normal refraction was not obtained on this par-
ticular night and it woul d be necessary to wait a second ni ght, when
certainly the normal refraction woul d be experienced and it woul d be
possible to observe the line. The second night gave no better results.
On the following day, therefore, the signal nan was dispatched to Sta-
tion Towne and elevated the light at that station by fifteen feet
over its previous height, but no observations were possible that night.
The light keeper was a reliable one and in every case he was conmu-
nicated to through, other |ight keepers, so it was known that his |ight
was properly posted. So on the fourth day the instrument at Station
Peters was elevated fifteen feet, and the fol |l owi ng night the obser-
vations on Station Towne were just barely possible, due to the graz-
ing line. To sumup, it was necessary to elevate the entire line
fifteen feet in order to make observations at Station Peters, whereas,
at Station Towne, observations were nade fromthe original height of
the stations.
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A case of severe horizontal refraction was experienced in 1922
i n maki ng observations on the Pasadena Base Net, used in determning
the length of aline of sight, to be used by Dr. A A Mchel son in
the deternmination of the velocity of light. The station involved was
East Base, where during the first observations the weather was con-
stantly the same. A light warmsout hwest breeze during the day, ac-
conpani ed by thick haze and light fog, was followed at night by a
very cool land breeze fromthe north which came over the San Gabri el
nountai n range. The direction of the wind was normal to the lines
af f ect ed.

About one-half nile west of East Base Station was a broad dry
streambed covered with masses of |arge exposed boul ders, which ab-
sorbed a large anount of heat during the day. This was so noticeabl e
that, when driving over the road which crossed this streambed al nost
paralleling the lines of sight under discussion, the hot air from
the rocks was easily felt. Wen closures had been nade on all tri-
angles, it was discovered that all triangles were well within the
limt required of one-half second closing error, except those which
i nvol ved East Base and those stations directly west of it. The lines
of sight passed not nmore than forty or fifty feet above the stream
bed in question. The triangle closures were in the nei ghborhood of
seven seconds, and after repeated observations at East Base and t he
other stations, it was inpossible to reduce themas long as the sane
weat her conditions continued. The closures indicated the bending of
the line in the direction of the wind by the cold night air current
bl owi ng down the streambed radiating heat. East Base was el evated
sone seventy-five feet over its former height and observations were
nmade as soon as the direction of the wind changed and the cl osures
obtai ned were satisfactory. This discrepancy in triangle closures is
the largest of its kind experienced by the witer.

At mospheric conditions during the unusually hot spell this past
sumrer caused trouble on all three triangul ation parties working in
the Mddle Wst due to refraction. Lieutenant Henple reports that
on the Nebraska arc, lateral refraction on the side lines along the
Pl atte R ver valley caused di screpancies in directions, which, on
reobservation under different atnospheric conditions, were changed
by as nuch as six seconds. The Platte Rver Valley in the regi on where
this party operated is about eighteen nmles wide with a table-Iand
on either side about 200 feet higher than the valley floor. The tri-
angul ation stations were on the table-land at the edge of the valley.
The lines on which the large differences devel oped were in each case
those between stations on the sane side of the valley. In other words,
the lines were close to the ground for nearly their entire length
while the other lines were, due to the valley, elevated considerably
above the ground. The lines were in all cases clear, wth four-foot
stands at sone of the stations. On the nights the original observa-
tions were made, hot w nds bl ew fromthe sout hwest. Reobservati ons,
whi ch changed t he directions, were made with the wi nds bl ow ng from
the north and northeast.
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HYDROGRAPHY - ECHO SCOUNDI NGS

(Wth reference to Lieutenant Burmster's
article in the June Bulletin)
Lieut. GComdr. K T, Adans, U S C &G Survey

(bservations on the limtations of the Fathoneter in detecting
sudden shoal s, as reported by Lieutenant Burm ster, are fully cor-
roborated by ny experience, which experience with the Fathoneter as
a surveying instrument | believe to be as long as any other officer
inthe Service. To give but one experience, the Ship GJDE was sur-
veying at French Frigate Shoal, west of the Hawaiian Islands, in a
shoal area less than twenty fathons. Mbst of this area was of nec-
essity surveyed by hand | ead, being loss than fifteen fathons. Most
of it had been surveyed. One afternoon, after conpleting a day's
work, the QU DE was proceeding to anchorage a fewmles beyond the
al ready surveyed area. The Fat honeter was bei ng operated by an ex-
perienced officer as a navigational safeguard, the ship being in
about fourteen fathons. | was on the wing of the bridge and sudden-
Iy saw a shoal. | rushed to the telegraph, but too late to stop in
time and the GQUDE drifted over the shoal, which had about three
and one-half fathons onit. | imediately asked the officer at the
Fat horeter if he woul d have gotten indications of the shoal if | had
not seen it. He said, "Wll, | doubt it. There was one fl ash at
eight or nine and perhaps several at three or four, then one at
eight or nine and the Fathoreter resumed sounding at fourteen fath-
ons."  course, the three or four fathomsoundi ngs woul d be taken
as the initial and eight fathomsounding as strays.

| give the above as corroboration with what has previously been
witten on the subject. However, it is only fair to quote both sides
of the question. Therefore, how nmany shoal s have been di scovered by
the use of the Fathometer which woul d remai n undi scovered by the use
of hand lead or w re soundings? A good many, | should judge. The
followi ng is an exanpl e:

An RAR station had been established at Destruction Island w th
t he hydrophone anchored out clear of all previously charted shoal
spots. The area outside had been surveyed by hand | ead, being a uni-
formdepth of fourteen to fifteen fathons. This hydrophone di d not
work satisfactorily. One day, | lowered a launch to investigate the
hydr ophone; the GUJDE was drifting just outside the hydrophone and I
was on the bridge to see that she did not drift too cl ose. The
Fat horret er was runni ng, as usual, as a navigational precaution. |
strolled over to the Fathonmeter and it did not seemto be functioning
properly. It was junping fromnine or ten fathons to fourteen and
back again. | tried to get a better adjustnent and could not, so |
sang out to the Quartermaster to throw over the hand lead. "N ne
fat hons" he shouted. Unfortunately, in ny haste to get the ship
away fromthere, | did not get a sextant fix, but | knewvery closely
ny position.
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Sone tine afterward at the beginning of a day's work I ran a
hand lead split (the original work was spaced one-sixth of amnile)
between the two hand lead |ines where | thought the shoal was. No
indication! That evening, returning to Destruction Island, | ran
another hand lead line at dead slow speed (30 RP.M) over the sane
pl ace, but this time | also ran the Fathoneter and had an officer
with his eyes glued to it. All the hand | ead soundi ngs were around
fourteen fathons. Suddenly the officer sang out, "Shoal". | stop-
ped and backed and the next hand | ead soundi ng was fourteen fathons.
By maneuvering we got over the shoal and found the least depth. But,
| assure you, this shoal woul d have gone undi scovered but for the
Fathoneter. |Incidently, of course, that shoal was what was inter-
fering with the hydrophone.

HYDROGRAPHY
QCRRECTI NG | NCLI NED SEXTANT ANGLES
George R Shelton
(Wth Gateful Acknow edgnent to Dr. O S. Adans)

The nethod of correcting inclined sextant angles given on page
86 of Special Publication No. 143 is incorrect when applied to angl es
nmeasur ed between two objects neither of which is in the same plane as
t he observer.

After discussing the matter with Dr. Q S. Adans it was concl uded
that the followng fornula is the correct one to use in the above nmen-
tioned case: Let Vc =the horizontal angle, Vo = the inclined angle
between the two objects, and h; and h, = the angles of elevation of
the two objects; the formulais:

_ Cos Vo - Sin hy Sin ho
Cos Ve = Cos hl Cos hg
spherical trigonometry involving oblique spherical triangles. To fac-
ilitate computation by logarithms the formula is converted into the
following form: Iet s = VOthy+tha 544 converting to functions of half

, Which is a fundamental formula of

2 :
angles the formula becomes Cos %Vb =\ﬁSec hy Sec hs Cos s Cos {(s-Vo).
Using the form given in Bowditch, paragraph 361, regarding azimuths,
the computations may be performed with the minimum of effort. The form
is as follows:

VO ~mmmmeee

hy =ew————— S0 =emm——
By —ecmreee S6C mmm———
25

8§ mmme——— CO8 ~ommmans
S~Vo~mwm—ue Co08 mmmmmmm—

, 2)
Ve wmmeeec COS mmmmmman



TABLE
FCR
REDUCTI ON TO CENTER

_ HOW TO COMPOTE EGCENTR C REDUCTI ONS BY USE OF TABLE

Pick out the nunber in the proper D stance Col um corresponding to Angl e
"a", using @lum No. 1if distanceisin Satute Mles, or Col um No. 2 i
distance isin K lometers. Miltiply this nunber by the Eccentric D stance, "d",
exloressed inmllinmeters, and divide by the length of theline, "s", in Satute
Mles or Ki|ometers, conputed, or scaled froman accurate rraB._ Theresult is
the Eccentric Reduction “c", expressed i n seconds, the sign being plus if
Angle "a" is less than 180 degrees, and mnus if greater than 180 degrees, as
shown at the top of the columns for Angl e ™a-.

_ Exaqpl e: a=214° 20'; d = 0.150 neter,(= 150 nms.); s = 8.2 statute

mil es. hen reduction ¢ =0.0723 x 150 = -1. 32"

8.2
ANGLE ™" E;gT%CE COLUMNS*| ANGLE ™a" DISTANCE COLUMNS*
o.1,for No.z,TOT No.l,for |[No.2,T0or
(Plus) (Minus) Statute | Kilo- (Plus) (Minus) | Statute |Kilometers
Degrees Miles meters Degrees Miles

180 180 360 }0.00000 {0,00000 ) 45 135 225 315 | 0.09062 0,14586
179 181 359 | .00224 .00360 || 46 134 226 314 .09219 » 14839
178 182 358 « 00447 .00720 ||.47 133 227 ° 313 .09373 .15086
177 183 357 .00671 .01080 || 48° 132 228 312 .08524 - .»15329
176 184 356 200894 01432 || 49 131 229 311 .09672 » 155668
175 185 355 01117 .01798 || 650 130 230 310 .09818 .15802
174 186 354 ;| ,01340 . 02156 51 129 231 309 09960 +»16031
173 187 355 .01562 .08514 | 52 128 232 3508 10099 +16255
172 188 352 01784 .02871 || B3 127 2833 307 .10235 16474
171 189 351 .02005 . 03227 B4 126 234 306 | ..10368 .16688
10 170 1906 350 .02825 .03582 || 66 125 235 305 .10498 + 16897
11 169 191 349 02445 .03936 || 56 124 236 304 +»10625 .17101
12 168 192 348 02665 .04289 87 123 237 3503 «10748 «17300
13 167 193 347 02883 .04640 j) 58 132 238 302 »10869 17494
14 166 194 346 +03100 .04990 §| 59 121 239 301 +10985 17682
15 165 195 345 . 03317 « 06359 60 120 240 300 .11099 +17864
16 164 196 344 03533 .05686 61 119 241 299 11209 +18042
17 163 197 343 03747 | ,06031 || 62 118 242 298 211316 .18213
18 182 198 342 03960 .06374 83 117 243 297 11419 +18380
19 181 199 341 «04173 .06716 |} 64 116 244 296 .11519 « 18540
20 160 200 340 04383 07055 65 115 245 285 »11615 »18695
21 159 201 339 .04593 07392 66 114 246 294 .11708 +18845
22 158 202 338 «04801 07727 67 . 113 247 293 «11797 »18988
23 157 203 337 .05008 |- .08060 68 112 248 292 .11883 .19126
24 156 204 336 05213 08380 69 111 249 291 11965 .190258
25 155 205 335 | ,05416 .08718 |J} 70 110 250 290 128043 «19384
26 154 206 334 05618 .09043 1 71 109 251 289 .12118 +18504
27 153 207 333 .05818 .08365 ¢ 72 108 252 288 .12189 +19618
28 152 208 332 .06017 09684 73 107 253 287 12256 .197287
29 - 151 20¢ 331 «06213 »10001 74 106 254 286 +12320 .19829
30 150 210 330 06408 10314 75 105 255 285 18379 +»19925
31 149 211 329 . 06801 .10624 || 76 104 256 284 «12435 +20015
32 148 212 328 086791 .10931 || 77 103 257 283 »12488 «20099
33 147 213 327 06980 11235 78 102 258 282 .125386 «20177
34 146 214 328 07167 .11535 79 101 259 281 «12581 + 20249
35 145 215 325 .07351 | .11832 | 80 100 260 280 .12621 +«20315
36 144 218 324 07533 12125 | 81 99 261 279 «12658 20374
37 143 217 323 »07713 .12414 |l 82 98 262 278 12691 « 20427
.38 142 218 322 . 07890 »12700 | 83 97 263 277 .12721 20474

39 141 219 321 .08065 12982 | 84 96 264 276 «12745 «20515
40 14C 220 320 .08238 .13269 )} 85 95 265 275 212767 «20549
41 139 221 319 » 08408 13533 || 86 94 266 274 127885 20578
42 138 222 318 . 08576 .13803 ; 87 93 267 273 12798 | . .20600
43 137 223 317 . 08741 14068 § 88 92 268 272 .12808 «+20615
44 136 224 316 . 08903 » 14329 89 91 269 271 .12814 »20625
45 135 285 315 +09082 + 14586 30 90 870 270 .12816 »20628

~ * Note: Wendis large, and s conparatively snall, the nunbers in the
D stance (ol ums shoul d be used to 5 deci mal pl aces.
Interpol ation i s necessary when Angle a i s given to mnutes.

Msﬂbé%ag'st'\gceodai’c Srvey. o
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THE CHERNI KEEFF ELECTRI C LOG
Lieut. Comdr. F.. L. Peacock, U S. C &G Survey.

A Cherni keeff BHectric Log was installed on the OCEANOGRAPHER on
July 20, 1930, and since that date has recorded 7915 nautical ml es.

In operation, it has thus far proven quite satisfactory although,
inthe installation on the CCEANOCGRAPHER, it has not met all the clains
of the makers.

The followi ng advantages of this log over a log towed fromthe
taffrail nay be enunerated:

1. The ease with which frequent readings can be obt ai ned.
2. More positive connection between inpellor and recorder:

(a) It is difficult to so govern atowed log that the im
pellor turns will not accumul ate and wane in the log line.

(b) Inthe case of a towed | og a certain nunber of turns
are normal ly lost through friction and it is difficult to maintain
this friction loss a constant due to unequal lubrication. Wen the
recorder of atowed log is freshly oiled, less than the nornal fric-
tion loss occurs and if the next oiling is delayed unduly, the fric-
tion | oss becones greater than normal. It is ny belief that the | ub-
rication of the Chernikeeff Log, with weekly attention, renains prac-
tically uniform

3. The Cherni keeff Log is less subject to fouling fromwaste
thrown over the ship's side. It is also nore quickly and easily
cleared if fouled than is a towed | og.

4. The recording of the Chernikeeff Log is nore positive on de-
ci ded changes of course, it being forward of the influence of the
shi p' s wake.

5. The greatest advantage, however, inny opinion, is its non-
interference with the maneuverability of the vessel. The towed |og
is always a source of much concern and annoyance in this respect.
Several tinmes during the past season, while on sounding line in dense
fog in the steaner track with another vessel sounding her fog signal
wel | forward of the beam it seened inperative to get in the taffrail
| ogs against the possibility that the OCEANOCGRAPHER woul d have to back
her engines to avoid collision. n such occasions, the Chernikeeff
Log mai nt ai ned the dead reckoning and prevented | oss of position.

The Cherni keeff Log is al so advantageous in close traffic con-
gested waters in thick weather where the use of a towed |og woul d be
i npracti cabl e.
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6. It is practicable to use the Cherni keeff Log to neasure cur-
rents with a vessel at anchor although it is ny belief that the | og
woul d have to be specially rated for this purpose.

It is ny present opinion that, should the Cherni keeff Log con-
tinue its satisfactory performance and stand up under |ong conti nued
use wi thout undue wear and tear or the necessity for frequent repair,
in the case of a Survey vessel executing of fshore hydrography nore
or less continuously and |argely dependent on dead reckoning, it
would be inthe interest of econony and efficiency to equip her with
two or three Cherni keeff Logs and obviate any need for using towed | ogs.
Besi de considerations al ready nentioned, the saving in personnel woul d
be a big advantage. |n precise dead reckoning operations, the per-
sonnel who read the I ogs nmust be dependabl e and accurate or confusion
results. Wth the installation suggested all log recorders coul d be
constantly under the eye of a conpetent person who could enter their
readings in a record book w thout undue interference wi th other inpor-
tant duties. This would free the personnel custonarily enployed in
chasing aft each time log readings are required and render themavail -
able for other duty.

The accuracy of the Chernikeeff Log will be further discussed in
ny season's report after all the data now avail abl e have been assem
bl ed and studi ed.

It is suggested that in any future installations of this |log on
Coast Survey vessels naxinumattention be paid to providing that the
log seat truly fore and aft and that there be no waste discharge for-
ward of the |og.

Note: The log referred to in Lieut. Gonmdr. F. L. Peacock's re-
port consists of a log propeller supported in bearings in a nmenber
whi ch projects approxinately one foot outside the hull through a
gate valve attached to the bottomplating of the vessel in such a
manner that it can be withdrawn into a pipe casing attached to the
val ve and then renoved fromthe casing after closing the valve.

The indicating notion is a separate nechani smlocated on the
navi gating bridge or pilot house and actuated by el ectric inpul ses
caused by the periodic opening and cl osing of a contact by the pro-
pel | er mechanismso that the distance run is indicated, in the case
of the OCCEANOCCRAPHER S installation every .025 mle, but in the new
installations on the LYDON A and HYDROGRAPHER it will be indicated
every .010 il e.

The mechani smby whi ch the revol ution of the propeller causes
the contact to make and break the electric circuit is free of any
friction duo to packing glands for waterti ghtness so that the slip
is practically negligible.
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HYDROGRAPHY - NATI VATI ON

ELECTRI FI CATI ON OF SHI P''S PATENT LOG
Lieut. GComdr. S. W E ckelberg, U S. C &G Survey.

(This is aresult of experinentation on the LIDON A and EXPLCRER
Al though not tried out for any great length of time, it has been found
quite satisfactory. The principal advantage is that it furnished
readings at any time at the plotting table)

Material s Necessary: - The principal itemis a Wstern Hectric
Message Counter, No. 5L. This can be secured at a cost of five dol -
lars. The other itens are materials which are usually on board, in-
cluding battery current of 25%volts.

Construction: - (Biss Log) Remove the hand indicating tenths
and put in its place a wheel of silver or special spark resisting
metal, with ten points. One of the points was painted bl ack to use
for visual readings. Solder sane to shaft. Secure an insulated
brush so as to make contact with these points as they rotate. Wen
log is in place protect it fromweather by sone nmeans. A canvas hood
was used on the EXPLCRER and proved sufficient in very rainy weat her.

Construction: - (Negus Log) Inthis log the gear wheel and
brush are placed inthe interior. This |leaves the tenths pointer in
place for visual reading. O the LYDONNA a fifty tooth wheel was
tried, but this wheel was hand made and quite irregular. If fiftieths
or hundredths of amle are desired, | would suggest using a speci al
commutator of that many segnents with the brush riding on the commu-
tator. Every tine a contact is nmade, the electrical counter changes
the last digit by one so that if there are ten contacts, the reading
of the counter gives tenths of amle, etc.

Wring: - See Figure 2. Thewring is asinple DDC circuit. A
condenser and i nductance are placed across the contacts to prevent
spar ki ng and radi o noi ses.

The voltage required is 25%volts and if the battery is allowed
tofall belowthis the counter stops working. O the LYDON A an
ordinary "B" battery was used, and on the EXPLORER part of the ship's
storage batteries was used.

The counter is small (see full size drawing Tig. 1) and port-
able. There is only one precaution inthat it has to be nounted
fore and aft and not too near the conpass. Heavy rolling will oper-
ate the counter if nmounted thwartship, but experience in crossing
Straits of San Juan show that heavy pitching does not operate the
relay.

An alternate circuit is also shown using the ship's D C sup-
ply.
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Advant ages: - Wiere the ship's log is nounted aft this |og has
its greatest advantage as it gives readings at any tinme on the chart
tabl e, without any question of the accuracy, and, if questioned, can
be readily checked. |If nmore than one counter is desired, it can be
pl aced in parallel and nmounted at the desired second or third | oca-
tion.

For determining velocity at any instant, prepare a table of
time distance intervals and then, with a stop watch, deternmne the
time between two successive clicks of the counter. Enter table with
this value and read vel ocity.

Al though not tested out in connection with a chronograph, this
is asinple matter and could be worked out for DD R work with a
permanent record in addition to the recorded val ues.

Fid 2. Wirine DiaerAM :
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MAKI NG AND DETONATI NG R A. R BOVBS ON GECRGES BANK

Ensign, J. C Tribble, Jr., U S. C &G Survey

(M. Tribble has given us the benefit of his season's exper-
i ence as bonbing officer. H s report shows comrendabl e interest and
intelligent study. H's enphasis on natters of safety is well placed.
Both he and the Chief of Party realize that without doubt all the in-
formati on he has set forth has been heretofore uncovered by the ex-
perience of others. It was, however, not well known to the nmenbers
of the party on the OQCEANOERAPHER and it is hoped that this report,
i f conbined with other know edge on the subject and nade avail abl e,
may prove hel pful to other personnel newto this phase of Coast Sur-
vey work.) Lieut. Gomdr. F. L. Peacock.

The followi ng report is arecord of the methods used aboard the
Shi p CCEANCGRAPHER i n maki ng and detonating bonbs whil e engaged in
nmaki ng a hydrographi c survey of Georges Bank, Project No. 63, 1930:

The purpose of this report is to make known anything new in the
efficiency and safety of bonbing that may not have been previously
di scover ed.

THE CONTAI NER - The contai ners used in nmaki ng up the bonbs were
ordinary cylindrical tin cans, of half pint, pint and quart sizes,
with friction covers. These proved to be quite satisfactory, were
light and easily handled, with an average cost of three cents a can.

VI GHTI NG THE GONTAI NER - To weight the container, Portland
cement, iron slugs and pig lead were tried. The cenent required too
much of the container's volunme for satisfactory results, utilizing
about five times the volune of lead in giving the sane weight. Iron
slugs proved very unsatisfactory; they forned an uneven mass in the
contai ner and there was danger of the detonator striking a sharp edge
while being inserted into the container. Pig |ead proved nost sat-
isfactory, formng a snooth base and gi vi ng adequat e wei ght required
for sinking the bonb and at the same tine utilizing a mni numof the
cont ai ner's vol une.

In weighting the containers, they were first placed in a shall ow
pan of water and nolten pig |lead poured into each contai ner, using
about one pound for the half pint containers, one and three-quarters
pounds for the pint containers and two and one-third pounds for the
quart containers. These weights caused the bonbs to sink about three
and one-half feet per second. A nunber of containers were weighted
inthis manner and put aside for future use, keeping several days'
supply on hand at all tines.

THEEXPLOSIVE:- FHake T.NT. and granulated T.N T. were used
with test favoring the granulated T.N T. The flake T.N T. proved
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very unsatisfactory, failing in a nunber of cases to expl ode because
of the fact that it could not be closely packed into the container
and did not nake close contact with the detonator. Another objec-
tionwas that the sound of a bonb nade up of flake T.N.T. did not
carry as far as one made up of granulated T. N. T. Even consi dering
the difference in cost, it is believed that granulated T.N T. proved
the nmost econom cal since nore "duds" resulted fromthe use of two
hundred pounds of flake T.NT. than fromone thousand pounds of gran-
ulated T.NT.

FI LLI NG THE CONTAI NERS: - The experi ence of the season indicated
that to secure positive detonation and good carrying power the T.N T.
shoul d be a conpact nass around the detonator. This desired condi -
tion was inpossible to obtainwith the flake TN T., but easily
acconplished with the granulated T.NT. by pressing the T.NT. into
the container with the heel of the hand until full.

The covers for the containers were punched fromthe inside out,
whi ch gave a frayed edge on the upper side of the cover. The cover
was then placed evenly on the container, and by placing one foot on
the cover, it was pressed down into place. This secured t he cover
tightly without any pounding or jarring of the bonb and without dis-
turbing the frayed edge.

A supply of the containers of the several sizes were filled in
this manner and stored in a specially constructed zinc |ined box
contai ning trays, subdivided by one-quarter inch brass rods, spaced
so as to formpockets to fit the various size contai ners.

THE DETONATCR - Nunber " 8" blasting caps were used al nost ex-
clusively. Nunber "6" blasting caps were tried but proved to be
very unsatisfactory, failing in a nunber of cases to detonate the
bonb, especially when using flake T.NT. as the expl osi ve.

THB FUSE; - A sl ow burni ng fuse nmanufactured for use in wet work
and sold in one hundred foot rolls was used. The fuse was kept at a
warmtenperature to keep it dry and to prevent any breaks in the
fuse due to handling in cold weat her.

The fuses used were cut tento twelve inches in length; this
gave sufficient fuse to allow about three inches to burn before throw
ing the bonb overboard and then allowed the bonb to sink to an ade-
qguat e depth before the expl osi on occurred.

CR MPI NGTHE DETONATCR - There wer e two i nportant consi derati ons
taken into account in securing the fuse in the detonator, nanely,
that the end of the fuse make contact with the fulmnate of nercury
inthe detonator and that the detonator be crinped about the fuse
in such amanner as to insure a water-tight connection.
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In inserting the fuse into the detonator contact with the fulm -
nate of nercury was insured by pressing the fuse and detonator |ight-
Iy together and hol ding themin this nanner while crinping the open
end of the detonator around the fuse. The open end of the detonator
was crinped three times, beginning about three-eights of an inch away
fromthe open end and wi th each successive crinp nearer the open end
of the detonator. This insured a water-tight connection wthout the
use of collodian or other sealing conpound.

| NSERTI NG THE DETONATCR | NTO THE BOVB: - The detonators were kept
well away fromthe T.NT. and only inserted into the bonb when the
stand- by signal to the bonber was received.

Before inserting the detonator into the bonb, a snall rounded
stock of hard-wood was forced down into the TNT. to forma clear

passage for the detonator. The detonator was then pressed well into
the body of the T.N T. and the frayed edges of the container's cover
pressed together, holding the fuse and detonator in place. In press-

ing the frayed edges together care was taken not to puncture the fuse,
t hereby causing a "dud" through the entrance of water into the fuse.

LI GHTING THE BOMB: - The fuse was ignited froman electric heating
unit. This insured instant ignition of the fuse and nade it possible
to time the burning of the fuse to the second.

The fuse was lighted about fifteen seconds before the bonb was
to be thrown overboard. This allowed about three inches of the fuse
to burn before coning into contact withthe water, insuring its con-
tinuous burning thereafter.

To elimnate any danger in holding the bonb after the fuse was
lighted, the fuse was pressed lightly between the thunb and fore
finger, following the flane by its heat as it burned al ong the fuse.

FUSE INTERVAL: - It has already been stated that about three
inches of the fuse were allowed to burn before throwing the bonmb over-
board and that this required about fifteen seconds. To secure the
proper fuse interval, between the tine the bonb was throw overboard
and the expl osion occurred, so as to insure the sinking of the bonb
to an adequate depth and that it woul d expl ode wel | away fromthe
ship, it was necessary to take into account the fact that the fuse
burned nore rapidly under water than in air due to increased pressure.
Experinentati on has denonstrated that nine inches of fuse burn twelve
seconds faster at a depth of five fathonms of sea water than in air
and experience in the field indicated that the sane | ength of fuse
at a depth of ten fathonms woul d burn in two-thirds of the burning
tine inair.

FEASIBILITY OF BOMBINGON TIME - It was very desirable that the
bob go over the ship's side at a definite time interval. As the
organi zation of the work was perfected, this result was acconplished
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by having t he bonber's watch coincide with other time pieces being used
in connection w th the hydrography.

"DUDS' ARE EXPENSI VE: - The cost of a bonb using granulated T.N T.
as the expl osive was about sixty per cent nore than a sinmlar bonb
with flake T.N T. as the expl osive. However, in spite of the added
cost, it proved to be the most econom cal bonb, since "duds" were
less frequent. The cost of one "dud" was quite often nore than a
dozen bonbs. For instance, in "bonbing in buoys" it required from
nine to twelve mnutes to bring the ship around and core al ongsi de
the buoy. Here every "dud" took just that rmuch time fromthe ship
and her entire conpl erment .

WATERTI GHTNSSS CF CONTAI NER NOT ESSENTI AL: - It was found by ex-
perimentation that a watertight container was not essential to suc-
cessfully detonate a bonb. This was proved concl usively by detonat -
ing T.NT. that had been thoroughly mxed with water. The results
did not differ fromthose inwhichthe T.NT. was dry.

THE SEASON S RESULTS: - During the season on CGeorges Bank nore
than fifteen hundred bonbs were thrown overboard with only fifty
"duds", and nost of the "duds" came during the earlier part of the
season when flake T.N T. was being used as the expl osive but collo-
di an was used to insure a watertight connection between the fuse and
the detonator and soap was used to close the opening in the cover
of the contai ner.

During the latter part of the season the use of collodi an and
soap was dispensed with, but nore of the fuse was allowed to burn
before throwi ng the bonb overboard. It is believed that this ade-
quate sealing of the burned end of the fuse before throw ng the bonb
overboard was the nost effective of the several details of technique
devel oped during the season to reduce the percentage of "duds". The
records show that fromSeptenber 15 to 29 a total of 296 bonbs were
thrown overboard with only one "dud", which is believed to be a
record.

SUMVARY CF | MPCRTANT PA NTS.

Use pig lead to weight the container.

Use grade "A' granulated T.N T.

Use nunber " 8" detonators.

Have the T.N T. well packed into the contai ner.

Be sure that the fuse makes contact with the fulmnate

of mercury in the detonator.
Have the detonator well inbedded into the body of the T.N T.

Qit the fuse long enough to allow about three inches to
burn before throw ng t he bonb over boar d.

SN

No
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WR NKLES | N FI ELD WORK

. HYDROGRAPH C REQCRO NG
K. T. Adans

For putting soundings on ship boat sheets, there are two usual
practices. e of these is to ink the soundings at night after all
work is done for the day. This usually entails overtime work on the
part of someone and is hard on the eyes, which a Coast Survey officer
shoul d cherish. The second nethod is to have the recorder | ook back
inthe record and read themto the officer plotting. This leads to
errors; the recorder forgets to watch his time and m sses taking
soundi ngs and positions at the correct tine.

For two years it has been the practice on the GJ DE to nmake car-
bon copies of the soundings. This is done by using a narrow strip
of carbon and copy paper just w de enough to take a carbon of the
"position nunbers", "the tinme" and "the soundings". These are clip-
ped to each page just before starting to record on a new page. n
conpl etion of the page the carbon copy is given to the officer plot-
ting and whenever convenient for him he enters the soundings on the
boat sheet.

1. 1 MPROVED METHOD COF TRANSFERI NG SHORELI NE, ETC.
A. M Sobi eral ski.

Intransferring shoreline, etc., froma tracing, carbon paper
snmears the drawing. English Vermllion dry pigment spread on the
back of the tracing or on an internedi ate sheet of thin paper will
give excellent results. Lines will be transferred sharply and can
be erased easily. The process is sinpler and better than the common
practice of blackening the tracing with a soft pencil. The materials
are obtainable at any paint store. (Schedule of Supplies: Item
8610-g-5, Dry Pigment, Vermlion, English).

[11. CENTER NG TR PCD HEAD
H W Henpl e

In centering the alumnuminstrument tripod head on the inner
steel tower, using the newtype of collimator which is operated from
the ground, a strip of celluloid about 3/32 inch thick and six inches
square is used. This has concentric rings drawn on it at distances
a centineter apart fromthe center. The center is also distinctly
nmarked. The outer ring on the celluloid is the same dianeter as the
hole in the alumnumtripod head. In practice, this strip of cellu-
loid is placed on the alumnumplate so that the outer ring is in
juxtapositionwith the hole, and holding it in this relative position,
the whole is nmoved as a unit until it is centered, and then the
alumnumtripod plate is secured. The hole in the center of the
| anp-pl ate for the signal lanp, on the outer tower, can be seen thru
the transparent celluloid, and its position transferred thereon, where
its distance and direction can be measur ed.
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V. STEEL PLATE SUPPCRT FCR SI GNAL LAWP
H W Henple

In place of the wooden board for the lanp on the outer tripod
of the steel tower, Lieut. P. A Smith is using a steel plate about
15 inches in dianeter and /4 inch thick. This is placed on top of
the angle iron, while underneath the angle irons at each of the three
corners of the triangular top are placed strips of steel about 8
i nches long, 1%inches wide, and /4 inch thick. Machine bolts are
used to connect the plate and strips, and by bringing up on these
bolts, the plate isrigidly clanped to the tripod top. Ahole in
the center of the plate serves to bolt the signal lanp to it. Holes
spaced at intervals around the edge of the plate permt of great
leeway in centering. On the instrument tripod two al um numtri pod
heads are used, one above, the other underneath the angle iron top.
These are cl anped t oget her using nachine bolts and give a very rigid
setting for the instrunent.

V. RIA D CONTRCL FOR THE SURVEY OF AN OFFSHORE BANK.
FromReports of O W Swai nson

Wrk on Raita Bank was finished on July 11. This Bank is twenty-
one mles long and nine mles wide. There are twenty fathons over
nost of the area and a ten-fathomreef al ong the southeast edge.

The control was by nmeans of fixed positions on floating signals spaced
three to four mles apart. The southern buoy was |ocated by six sets
of star fixes. The positions of the other buoys relative to this one
were determined by R A R distances between themand by sun azi mut hs.
The vel ocity of sound used was that determned by nmeasurenents be-
tween two buoys located off Laysan Island, by triangul ation froma
base line on Laysan Island, and by neasuremnent between two buoys cut
in by plane table off Maro Reef froma plane table base line. The
two determnations of velocity agreed within one meter per second.

Star fixes were also taken by two officers at the northern buoy.
This fix agreed within two tenths of amle of that as carried from
the sout hern buoy.

Note: Raita Bank lies approximately 100 m | es northwest of
Gardner Pinnacle and 125 mles east of Laysan Island and sonewhat
nore than hal f way along the chain of shoals, reefs and islets that
extent westward fromthe main group of the Hawaiian Islands to M dway
Island, a distance of over 2,000 miles. The present programcalls
for a survey of the entire chain, well over fifty per cent of which
has been conpleted during the last three seasons. The floating
hydr ophone station equi pnent was nounted in a whal eboat. (See
Winkle No. XII1)
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VI. LIGHTS ON NAVI GATI NG SEXTANTS.
(Names wi t hhel d by request)

Al though a light on a navigating sextant had never been used by
me, | had considered it at various tinmes and thought it quite feas-
ible. | had always read ny sextant by a flashlight. However, | sug-
gested to a fellow officer that he try it by putting a srmall battery
inthe handle of the sextant, and | recently received the follow ng
letter fromhim

"Your suggestion about the lights in the sextants is sure the
stuff. | had themrigged up two days out and they have worked fine
ever since. | got hold of sone 'pencil' batteries and nade new
handl es for the sextants, each with two hol es bored to take a pair
of batteries. . Asmall spring switch, operated by the little finger
on the hand hol ding the sextant, lights a very small bul b back of
the ground gl ass over the vernier. The result is excellent. W
woul d be sunk without themnow. Thanks for the idea."

V| . FATHOVETER CPERATI ON
A TR CK OF THE TRADE
K. T. Adans.

Every trade has its own tricks and here is one | discovered
acci dental | y whi ch can be used to advantage on the GJ DE S Fat ho-
neter. | do not knowwhether it can be worked on other Fathoneters
without a slight change, but | amsure that the change coul d be sim
ply made and that it would pay to make it.

| noticed that our Fathonmeter, when on "red light fast speed",
occasional |y sent out a long signal. This bothered ne for sone tine
until | discovered that it was caused by not having the gear shift
turned firmy enough. Fromthis point, | discovered that by turning
the gear shift slowy toward the "white light slow speed’ nethod,
the I ong dash woul d cone in continuously, although on fast speed.

Cf course, this condition is not supposed to exist, but | find
it of great advantage in the deeper soundings. On this vessel we use
the "short signal fast speed" up to 100 fathons and then slip the
gear shift gently back until the long dash comes in and then we use
the "long signal fast speed" up to four hundred fathons quite success-

fully.

ViIl. WRE DRAG TESTER
FromMonthly Report of B. H R gg
Wre Drag Surveys in Long Island Sound, 1930.

During the nonth a newmethod for testing the drag depth was
devel oped by H E Finnegan. The regul ar tester, a piece of one-half
inch round iron rod six feet inlength, is coated with white |ead and
cup grease. The tester is suspended in the water in front of the drag
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at a depth equal to that at which the drag is set plus one or two
feet. The man making the test suspends the testing line so that an
even foot nmark is at the surface of the water. Wen the drag passes
the tester, the ground wire scrapes the coating of white | ead and
grease, leaving a definite mark. The distance fromthe top of the
mark to the bottomof the rod is neasured and subtracted fromthe
suspended depth of the tester, giving the drag depth. By this nethod
the drag depth may be deternined very easily to within one-half a
foot, and possibly to a tenth of a foot, depending on the condition
of the sea and upon the accuracy with which the nan maki ng the test
holds the foot mark at the surface of the water.

[ X. PO NTING W TH | NSTRUMENT QUT OF FOCUS
H W Henpl e.

On first-order triangul ation using signal |anps, the appearance
of the light sighted on is sometines of such a character as to make
it difficult to pick out adefinite center. Under such conditions
the experinent was tried on the Mssissippi R ver triangulation of
throwi ng the tel escope out of focus. This causes the light to take
a pronounced unbra-like appearance with a definite center. By cen-
tering on this unbra, then placing the tel escope in focus and using
this center, observations were obtai ned which closed the triangles
satisfactorily. Lieut. Snith this past sunmer carried this a step
further in a case where a triangle closure of four seconds was encoun-
tered. Indications pointed to trouble on one line. He observed six-
teen positions with the tel escope out of focus on the two lines in
the triangle, at the station at which was obviously the trouble. The
resulting values closed the triangle within |l ess than two seconds.

X. USE OF A THECDQLI TE AS A TELESCCPI C PELCRUS.
FromDescriptive Report on Sheet H 5012.
K. T. Adans.

Bearings were taken with a four-inch theodolite nounted on the
bridge and oriented while the shipwas inport. As arule, "series
bearings" were taken, i.e., as many as eight or ten bearings were
taken as rapidly as possible and the mean conpass bearing conput ed.
These were started at a predeternmined time before the position and
continued for the sane length of time after a position. (Hawaiian
I sl ands)

Xl. ONE WAY TO BU LD A TALL SI GNAL
From Season's Report of Chas. Pierce

There were three flags placed in trees, but the outstanding one
of the three was on the tinbered ridge just south of Jackass Qil ch.
The flag was placed in a redwood tree 200 feet high, about seven feet
in dianeter at the base. O order to get into this redwood, a fir
100 feet high was felled into the redwood and cleats nailed up the
fir for over 100 feet to a point where the redwood coul d be cli nbed.
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The toprost branches were left on this redwood and the | ower branches
cleared to belowthe tree line. The trunk of the redwood was dressed
with black and white cloth and crossed targets nailed just bel ow the
top of the tree. This tree showed conspi cuously fromall directions
with the top branches making certain of identification. All point-
ings were nade on the slimtrunk of the redwood. (Northern Coast of
California).

X1 . SEXTANT | LLUM NATI ON
O W Swai nson

For the past six nonths, sextants equipped with illumnation
for the graduated arcs have been used aboard this vessel and the il -
lumnating device has proved to be very satisfactory. This pertains,
of course, to the sextants which have been used in observing star
sights for astronomc fixes and which forrmerly required the use of a
flashlight and an extra man whil e readi ng angl es. By equi ppi ng sex-
tants with these devices, they have been made nuch nore conveni ent
for the observer to use, the necessity of an extra nman has been
elimnated and the confusion on the bridge caused by having it too
crowded has been | essened.

To so equip the sextant, the handl e was renmoved and hol | owed
out so that a snall Eveready flashlight battery No. 706 coul d be
fitted neatly inside. Aflashlight bulb with shade was then attached
to the nmovabl e armin such a position as to properly illumnate the
vernier. The battery and bulb were then connected by a w re whi ch
was made fast along the movable armso that it noved freely with
the arm The contact was placed on the netal part of the handl e
where it is not necessary to nove the hand to illumnate the arc.
Thi s work was done aboard ship and t he wei ght of the sextant was not
i ncreased enough to be noti ced.

X1, LAUNCH HYDRCPHONE STATI ON
O W Swai hson
(See Winkles in Field Wrk No. V)

The transmtter is a Hartley oscillator directly connected to
the antenna. It uses a 75 watt tube. The plate current is furnished
by a 350-750 volt dynamotor run by 12 to 24 volts of storage battery.

The receiver is three tube regenerative, with range of 80 to 150
neters.

The anplifier is same as used at a shore stati on.
The above set could be built very conpactly by using the sane

anplifier for both the receiver and bonb inpul se. W did not attenpt
to make the set snall, as there is plenty of roomin the |aunch.
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Wien the astronomic party was ashore at Laysan Island, M. Heaton
mai nt ai ned communi cation with the ship by means of a snall portable
transmtter described in the July, 1929, issue of Radio News. It
uses a 171 Atube with 135 volt B battery. Wth this set we worked
with voice up to a distance of 30 mles. The wave length is 85 neters.

XI'V. MEASUR NG STRONG CURRENTS | N CGOWMPAR Tl VELY DEEP WATER
F. S. Borden.

For making a lunar nonth of current observations in San Bernardino
Strait, P. 1., in adepth of 55 fathons (rocky botton) and a current
at times reaching seven knots, special anchor gear and a nooring buoy
had been provided. This never was entirely satisfactory, and when
the vessel had to | eave the station tenporarily for fuel, it was found
on returning that the nooring buoy had di sappeared -- probably towed
under and crushed. As the tine consuned in running for and procuring
addi ti onal special equi prment woul d have ruined the series, the ship
was anchored with one of her bower anchors, using one shot of chain
at the anchor and approxinately 100 fathons of six-inch Manila |ine.

Wien the current attained a velocity of about three knots and
the |ine began to show evi dences of parting, the engines were turned
slow ahead to relieve the strain. By gradually increasing and decreas-
ing the revolutions as the current increased and decreased and mai n-
taining a resultant strain equivalent to that caused by a three-knot
current, it was found that the ship could stay on station and obtain
very satisfactory observations.

The series was conpl eted without the loss of any of the ship
equi prent and wi thout the anchor havi ng dragged except on the |ast
day of the series when, with the maxi mumcurrent of the nmonth at
hand and a foul ed anchor, the strain on the bight of the line al one
was great enough to drag the anchor slightly, oven though the ship
held up its end.

Wsing the engines had no effect on the accuracy of the observa-
tions provided they were not nade inmediately after increasing or de-
creasing the revolutions of the engine and before the forces acting
on the vessel had becone bal anced.

It might be interesting to knowthat during the series the
engi nes turned over the equivalent of 350 mles with the ship at
anchor and the steering wheel secured "am dships", that at tines of
maxi numcurrent the engines were turning as high as 64 r.p.m, that
during the series the flood current passing the station travel ed 1537
mles and the ebb current 560 mles. The duration of the flood cur-
rent was 489.3 hours (70.3%, whereas that of the ebb was only 206.7
hours (29.7% . A general explanation of the type of currents exper-
ienced is given in the Pacific Coast Qurrent Tabl es under Predictions
for San Bernandino Strait.
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THE TRAI NI NG SECTI CN

Lieut. L. G Wlder, U S C &G Survey.

(For the information of those who are not famliar with the
activities of the Training Section, the follow ng has been
furni shed by Lieutenant WI der)

The Training Section was transferred to the Ship CCEANOGRAPHER
as an independent unit last March. The opportunity to give practical
trai ning aboard one of our larger surveying ships has proved to be
excel l ent. The ai nms have been to give as nuch practical training,
conbi ned with what theoretical work is thought desirable, in the sub-
jects or activities with which newy appointed officers are nost un-
famliar, and know edge of which is necessary in order that they may
take their places as junior officers on board our ships engaged in
conbi ned operations. This anounts to an attenpt to turn out a cap-
able junior ship's survey officer. The training in those subjects
required to make a good ship's officer is stressed rather than train-
ing in survey nmethods, as newy appointed officers have received at
college a grounding in the survey work. The course has required
about four nonths. An extended course to include those activities
of the Bureau not undertaken by parties assigned to ships engaged in
conbi ned operations was originally planned but has not, as yet, been
under t aken.

The following formis that used in submtting the report cover-
ing the training of each officer conpleting the course. The formis
sel f-explanatory, but a nunber of statements m ght be seasonabl e.

The practical experience gained varies considerably wth the occupa-
tion of the Ship OCEANOGRAPHER S party, An attenpt has been nade in
the "Report of Cccupation” to denote specifically the time devoted to
each separate subject. There is, of course, nuch overl appi ng of sub-
jects, as for exanple, subject 1 is practiced during the entire
course; subject 2b is practiced under subject 3; 2k under 2g, etc.
Sone of the tinme devoted to separate subjects may be m sl eading, as
for exanple, subjects 2a and 2b, which, if precisely tabul ated, woul d
i ncl ude sore time tabul ated under subject 3.

In further explanati on of the thoroughness of the instruction,
under subject 3c a grounding is given in the code to devel op a speed
in sending or receiving of five to seven words per m nute; subject
3d covers actual performance of the duties of quartermasters at sea;
subj ect 3e covers the duties of junior watch officer while engaged
in RAR hydrography as well as in running to and fromport; sub-
ject 5d (), Months Accounts, is to be initiated soon; under subject
6 every effort has been nmade to obtain practical experience; subjects
8, 9 and 10 depend to a large extent upon the activities of the ship's

party.

Practical experience in the training of officers has averaged
from60 to 70 per cent for the officers who have conpl eted the
cour se.
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REPCRTS CGF GOCUPATI ON I N THE TRAI N NG SECTI ON
COAST AND GECDETI C SURVEY

NAME

PER D CGF INSTRUCTICN  From to

DATE CF COMPLETI ONGOF COURSE OF | NSTRUCTI ON

Note: Time devoted to different subjects is tabulated in days, assum
ing an 8-hour day and a 45-hour week. Actual hours of occupation per
day wi || approximate 10 hours; one to two hours per day are devoted
to work which has not been included bel ow, such as witing | ogs, even-
ing study assignments, etc. A nunber of subjects of |esser inportance
have not been tabulated. Practical and theoretical experience are
tabul ated separately; P - practical, T - theoretical. A chock mark
i ndicates that the subject has been covered.

P T

1. SH P ETIQJETTE

2. NAVI GATI ON AND PI LOTI NG
(a) () Dead Reckoning - ( ) lay out Courses -
() Mddle Lat. & Mercator Sailing _ S .
(b) () Gharts - () Aids to l\awgatlon- () Coast
Pilots - ( ) Light &Buoy Lists - () Notices to Mariners

(c¢) () Conpass, log, lead - ( ) Conpass Dev. & Var.
( ) Box the Conpass - ( ) Conpute Shlps SNng _

(d) Conpass Conpensation .

(e) Bowdi t ch Epitome

(f) Astrononi cal Deflnltlons o T

(99 () Mrc St. Hlairo for Sumer Llne- ( ) Azim
of Sun or Star - () Meridian Alititude - ( ) Ex Meridian
Atitude - () Time Sght & Long. Factor - ( ) Wens
() Star ldentification - ( ) Transit of sun or star
() Mon Sights - () Duttons Navigation.

(k) M scellaneous ( ) P|Iot|ng- ( ) Chrononeters
( ) Noon Positions, etc. e
TOTAL
3. BRI DCGE WATCHES
(a) Rules of the Rbpad =
(b) International Code Fl ags .
(c) Wrel ess Code and Bl i nker

(d) Quarternmaster Sea Wt ches
(e) Junior Watch O ficer

(g) Mscellaneous ( ) Beaufort Scale - ( ) Wather
and douds - ( ) Fog, passing ships - ( ) Emergencies, nman
overboard - ( ) Handling Telegraph - ( ) DO pping Col ors
( ) Lookouts, rounds of the ship- ( ) Nght & Mrning
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O der Books - ( ) Turning over a Watch - () Relieving a
Watch - () Wientocall C Q -.( ) Steanboat |nspection
Servi ce, etc S v

4. OFFI CER OF THE DECK WATCHES
(a) Junior QD. inport. .
(b) Quartermaster Watches in port

(d) Mscellaneous ( ) Test Tel egraph, whistle and
steering gear - ( ) Log Books, snmooth and rough - ( ) QM
Instructions - () Receiving Supplies - ( ) Mboring Lines -
( ) Rounds of the Ship- ( ) Liberty Book - ( ) Duties
of the ship's conplenent - ( ) Ship Routine ( ) Mister &

I nspection - () Holding Mast for Cifenses - () Watch
and Station Bills - () Mking Colors o
TOTAL

5. ACCOUNTS AND REPCRTS
(a) Purchases ashore
(b) Letter witing
(c) Dfferent Forms . = |
(d) () Mnths Accounts - ( ) M)ntthJournaI

(f) () Mscellaneous - () Inventories
TOTAL

6. SEAVANSH P
(a) Nautical Ternms and Parts of a Ship .
(b) Make a Sea-bag .
(¢) () Rope, knots &spllces - ( ) Make a fender -
() Stoppers, straps, etc
(d) Ship Chandlery. = . = . .
(e) Pulling a boat . . . . .
(f) Sailing a boat. . . _
(g) Handl i ng a | aunch, beIIs _
(h) Marking Leadling .
(j) Heaving a Lead = _
(k) Inspect () Frei ghter ( ) Passenger Shlp
() Naval Ship () Sailing Ship = . _
(1) () Inspect Shipyard - () ShlpRepalrs
(m Weel and Lookout Watches . = = . _
(n) Various Duties of Seanen () Hoisting and
Lowering boats - ( ) Handling Lines - ( ) Palntlng and
Shi p Mai nt enance, etc. =
(p) Rei senbergs Searransh|p
(q) Knights Seamanship . _
(s) Mscellaneous ( ) Bl ocks and Tackl es -
() Landing in Surf - () Steering & Steering Orders..
TOTAL
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7. M SCELLANEQUS
(a) EngineroomVtches « ¢ « o o & »
(b) Run Gas Engine « « « « ¢ o2 o «
(c) Publication No. 23 ¢ s « « o « &
(d) Traditions and HsStory « « « « »
(€) ReQUIAtiONS o ¢ o « ¢ o o o ¢ o o o o w0 o o o
(f) W R MeSS TreasUrer « s o o o ¢ s o a o s o o o
(g)dothing & Snail SIOres « s o o s ¢ o o o o o «
(h) Mscellaneous - ( ) Leadership - () Ship Med.
Chest - () Reading - () Gher Services « « « o« o o o o &
TOTAL « « o ¢ o o 5 o o

.
.
.
. . *
. - . &
s o & o
s e »
o & o B

. L] L] L)
>
-
.

8. HYDROGRAPHY
(a) Wse and Adjustnent of Sextant « ¢« « « o o« % o o &
(b) Left ANGI € o o o o o s o o ¢ o o o o 0 ¢ « o s o s
(C) Recording » o« « o ¢« ¢ ¢ o o o & s o s s o o o o &
(d) Fathonmeter o o o o o o o 6 o o ¢ o o o o o s ¢ o »
(€) SNDOth SheetsS « ¢ o « o o o o -0 s ¢ o o 2 o e o
(f) RAR o ¢ ¢ ¢ ¢ o s o s s s o s a o 8 o0 ¢ o ¢
(g) Hydrographic Manual « o « o ¢ & o o o o ¢ & o o

(j) Mscellaneous - ( ) Methods of Sounding - ( )
BottomCharacteriSticS, €fC. e o o o o o o ¢ a a s o & »
TOI-AL L] L d - L] - L] L] L] - -

9. TOPOGRAPHY
(2) PrOjectionS e« « s o ¢ o ¢ o ¢ « o s o o o o o o @
(b) Signal Building « « o« « ¢« o« ¢ o o s s o ¢ « o s o
(c) Use of Plane-table « o s« « o ¢ ¢ ¢ o o o s o » &
(d) Topographic Manual s o o « o e s s o s s« s o » o
(€) STooth SNEetS o o o o o o ¢ o o o s o 5 o o o o &

(g) MScellaneous « o s o o o o s s o s s o a" ¢ o o &
TOI-AI_.OODCQOOQQ

10. TRI ANGULATI ON
(a) Mark & Describe Stations « o o e o o o o o » o & o
(b) Sgnal Building « ¢« o« ¢ ¢« o o a ¢« s « » ¢ s ¢ & o
(e) Use Of INSLrUNBNtS « « o o o o o o ¢ o & o s & « o
(d) Triangulation Conmputation « o« « o« o o o o o o « o &
(e) Triangul ation Manual - Sources of Error - Sum
ANGIES ¢ o o o o o o o c o o a o s o s o ¢ o o o s s s o 0 s
(f) Mscellaneous « « ¢« o o« ¢ o o o o o o o o o o « o
TOTAL ¢ & o o o o o o « «

11. TI DES AND CURRENTS

(@) Inspect Tide StAtioON s o s o s o o o o « o s o o o
(b) Tide Manual - Tide TableS « ¢ ¢ ¢ o ¢ o « « « o »
(c) Qurrent Manual - Qurrent TablesS s ¢ o « o o« « o &
(d) Qurrent Chservations » s o s « a ¢ o o = o 5 & « «
TOTAL ¢ ¢ ¢ ¢ ¢ o « o o &

12. NMAGNETI SM& SE SMOLOGY
(a) Declinoneter Chbservations « o« o« « « & + o o « « &«
GRAND TOTAL & « & &
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HYDROGRAPHY

NOTES CF BUOY OONTRCL FOE CFFSHORE SURVEYS
Lieut. Condr. K T. Adans, U S. C &G Survey

. FOR THE SURVEY CF A LONG NARROWN SHOAL BY THREE PA NT FI XES ON BUOYS.
(a) Plant buoys about five nautical mles apart.

(b) Keep buoys as nearly as possible in the mddle of the shoal and
ina straight line.

(c) Wse car-couplers for anchors and counter weights.

(d) Wth car-coupl er anchors use one and one-half times the depth
for total length of anchor chain andwire. Usewre atrifle nore
than the depth and chain a trifle less than one-half the depth. Wth
any other type of anchor use nore nearly two times the depth.

(e) Get distance between buoys by a double ship run, streamng two
well rated logs frombridge. (See Borden's buoy control nethod).

(f) For azimuth, get two buoys exactly in range early in norning
or late in afternoon. (bserve inclined angle fromone linb or sun to
the two buoys in range, observe vertical angleto sun, nark time.
Conput e by formul ae, paragraph 352 and 361, Bowditch, edition of
1925. | also believe the cosine formul ae (Spherical Astronony) can
be used for reduction of the inclined angle to the horizontal.

(g) It is sometines advisable to nmeasure the azi nuth by bearings
with ship' s conpass to use tenporarily.

(h) The normal expectancy of visibility fromthe upper bridge
was eight and one-half mles. Buoys standing sixteen to eighteen
feet above the water.

(i) Were buoys are not quite so far apart and where two ot her
buoys can be seen fromone, it helps, after they are planted, to
neasure the snall horizontal angle between the distant buoys, when
you are at the third one with the ship. You nust be al nost exactly
at the buoy.

(j) Too much enphasis can not be put on getting the azimuth cor-
rect, as this is what elimnates junps when you are near the row of
buoys.

(k) Two nethods of running lines are: First, run all lines
parallel to the row of buoys. Second, run all Iines perpendi cul ar
to and through the row of buoys. Each has its advantages and di sad-
vant ages .
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(1) If you are going to run parallel lines, then sound when
| ocating the buoys. The parallel sounding lines close to the row
of buoys can be run by using three officers and splitting the big
angle on a cloud. This gives strong azimuth of the sounding line
and weak di st ance.

(m Ingeneral, all angles were taken fromupper bridge and the
plotting was done in the pilot house. However, a table was erected
on the upper bridge and used in cal mweather. The personnel was:

e officer at Fathormeter, one officer in charge (taking right angle)
one officer taking left angle and one recorder. At times the officer
at the Fathoneter can also record, but it was found that he coul d

not take left angle. At tinmes, tw officers taking angl es are needed
inaddition to the officer plotting.

(n) Three point fix work was done on t hese buoys exactly as on
shore obj ects.

(o) Cf the edge of the shoal dead reckoning | oops were run
froma three-point fix out, across and back to a fix. No sights
were used. These |loops were usually short. The thing to be enpha-
sized is accurate dead reckoning and steering. Ship nust be on final
course with logs nornal before taking departure fix.

(p) Same record was used for dead reckoning | oops, going right
fromthree-point fix work into dead reckoni ng work.

(g) e thing is inportant: Wien |ocating buoys or when cl os-
i ng dead reckoni ng | oops on a buoy, DO NOT pass too close to the
buoy. You may set over a little and foul your log line. This hap-
pened to us nore than once. In the officer's zeal to get close
enough to get an accurate vertical angle, he gets too close and ruins
the | ogs.

(r) Take vertical angles fromthe horizon down to the water |ine
at the buoy. |If angle is less than three degrees, take it fromupper
bridge. They are not to be relied on at a distance greater than one-
third of amle.

(s) Afour-inch theodolite was erected on the upper bridge and
used instead of a pelorus. It was nuch nore accurate. Somewhat
difficult to use, especially with the buoy abeam

(t) Making carbon copies of the soundings is a great hel p. Thus
t he soundings can be inked in as the work progresses. This is done
by using narrow strips of thin paper and narrow strips of carbon
just wi de enough to catch the position nunber, the time and the sound-
i ngs.

(u) For both the vertical angles on this work and the H on
astronom cal work, it was found advant ageous to neasure the hei ght
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of the bridge deck above the water (both sides, taking nean) just
before leaving port and again just after return to port. After a
fewtrips it was found that this height on the return was al ways the
sane for practical purposes. Thereafter on starting a trip an em
pirical table of H's was nade up for the whole trip and everyone
used this (posted in wheel house). The bowrises much nore rapidly
for first week than thereafter.

(v) Test your pelorii inport and get anl. C for each one.

(W Recomrend a "buoy" 1og book in which every nove nade in re-
gard to buoys be logged. Including dates and hour in which each buoy
was pl anted, when runs were nade, a short description of buoy, when
renewal s, etc., are nade. This should be on bridge at all tines.

(X) Recommend sanme as above with regard to "l ogs".
(y) Reconmmend sane as above with regard to "conpasses".

1. FOR SURVEY CF A SVALL | SOLATED A ROULAR SHOAL SPOT AND THE SLCPES
QUTSIDE CF I T.

(a) Plant one buoy in or near the center of the shoal.

(b) Locate buoy by astronom cal sights, ship at anchor near buoy.
Buoy located fromship by a bearing and vertical angle.

(¢) Run radi al dead reckoning | oops away fromand towards buoy,
closing each loop on a vertical angle and bearing close to buoy.

(d) Take bearings with theodolite as long as buoy is visible
(See "Winkles inFieldWrk").

(e) Himnate as many changes of course as possibl e.
[11. ALL DEAD RECKON NG LOCPS.

(a) Accurate dead reckoni ng depends on rmany things, as follows:
Accurate ship swings, accurate | og factors, good steering, good re-
cording, and | ast, but not |east, anofficer who is on the job all

the tine.

(b) Take positions six or seven nnutes apart. Read both | ogs
and tine accurately.

(¢) Inmaking turns, ignore log loss on | ess than fifteen degree
turns; on nore than that get tine accurately of putting hel mover and
time on course; then about two or three mnutes later, when |logs are
normal, take a position. For this interval, fromthe change of course
to logs normal, the distance nust be conmputed by tine. The |ogs can
not be used.
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(d) I'n taking bearings, a man nust read standard conpass at the
mark, record this as ship's head. Take bearings a few seconds early
or late when ship is steady rather than exactly on the position. |If
nore than fifteen seconds | ate, record it at exact tine of nark.

(e) The O ficer of the Deck nust keep up Abstract, This is
general |y done by the Junior Oficer. Senior Cficer nust keep dead
reckoning plotted. Fathoneter officer figures all azimuths. Senior
Cficer adjusts a | oop whi ch has been run while running the next | oop.

(f) Always attenpt to run actual laid out I|ines.

(g) Make table of log distances corrected for factor. This can
be used nmuch faster than a slide rule.

(h) It helps to knowyour steering conpass well enough to use
that rather than the standard conpass. Use standard conpass for |ong
astrononically control |l ed dead reckoning, but not for short dead
reckoni ng | oops.

(i) Dead reckoning | oops can be begun and ended either on a fix
(three point) or at a buoy.

(j) Accuracy, Accuracy and More ACCURACY and SPEED are needed on
the part of the officers. Vessel running full speed and dead reckon-
ing lines short (say three-quarters of an hour), and perhaps ten or
fifteen mnutes across the end keeps the officers on the job all the
tine or they will run too far across the end or get engrossed on the
sheet and forget to look for the buoy on approaching it.

(k) Wen ending a dead reckoning line ona fix, it is al nmost
al ways necessary to have the best officer available to take angl es,
or two of them Generally one officer can find one angle and pass
the sextant to another officer to watch that angle while he hunts
the other one. Wen buoys have been out of sight and you are approach-
ingafix, it isthe nost difficult part of the work to get that fix
soon after all the buoys have becone visible.

() Geat care must be taken in hauling in and putting away |og
rotators.

(m Never stop or slowdown during a dead reckoning loop, in
ny opinion, this ruins it. |In starting a dead reckoning loop at a
buoy always start four or five ninutes run back of the buoy, so that
logs will be normal when you pass it.

(n) Adjust dead reckoning loops ontine and to the bearings if
the bearings | ook reasonabl e.
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COMMENTS ON THE ABOVE
F. S. Bordon

The net hods as gi ven above by Lieut. Condr. Adans were those em
pl oyed by himon the survey of a large bank in the vicinity of
Gardner Pinnacles, T. H, and resulted in an exceptional ly wel |l con-
trolled survey. The type of buoy used is shown on an acconpanyi ng
plate. Comments are nade on his notes as foll ows:

(a) Wth the clear atrmosphere generally experienced in the |ocal-
ity in which he was working and with the two-barrel type buoy enpl oy-
ed, the spacing of five mles is no doubt the proper distance. How
ever, in localities where hazy weather is the rule and with the single-
barrel type of buoy, three mles has been found to be the nost satis-
factory spaci ng.

(b) Empl oynent of the two-barrel type buoy, construction and
pl anting of which apparently entails very little additional time and
cost, would probably elimnate the necessity of using the second
barrel ordinarily bent to the single barrel type buoy to provide
addi ti onal buoyancy where strong currents are encountered.

(c) One of the nost severe tests on the proper location of a
line of signal buoys is to run sounding lines normal to and through
the line. Unless the azinuths between adjacent buoys have been wel |
determned and remain fairly constant, considerable jump will be ex-
perienced as the sounding vessel passes fromthe "large angl e-snal
angle fix" on one side of the line of buoys to a simlar fix
(reversed) on the opposite side. S nultaneous neasurenents of the
i nclined angl e between an astronom cal body and two buoys in range
furni shes the data for conputing an accurate azi nuth between the two
buoys. This azimuthwill remain fairly constant as the buoys sw ng
with the current provided the buoys arc anchored with approxinately
t he sane scope.

(d) In reducing the inclined angl e between an astronom cal body
and two buoys in range,the right spherical triangle formila,
Cos Vg = ggg_%g (Ve = horizontal or conputed angle, V, = inclined
angle and h the altitude), can be enpl oyed provided the inclined
angle is neasured to the point where the range cuts the horizon. If
the inclined angle is neasured to sone point above or bel ow the hori -
zon havi ng a measurabl e el evation angle, this angle should al so be
nmeasured and the azinuth obtained by formula given in Bowditch, para-
graph 361 (See formula furnished by Liout. G R Shelton, page 47).

(e) The Chernikeeff electric log installed on the CCEANOGRAPHER
during the past summer was found a great conveni ence on this class of
work. It elimnates the troubl esone characteristics of patent I|ogs
indicated by Lieut. Condr. Adans in paragraphs Il g, Ill ¢, and Il m
(See report on page 49).
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(f) Some suggestions for further investigation and studies for
further devel opnent and standardi zation of "Control for ffshore
Shoal s and Banks" are given below. It is known that certain of
these have al ready been made, but up to the present tine, reports
have not becore avail abl e.

(1) Table or tables show ng the strength of sun azi muths
for different values of inclined angles and altitudes; also the
error inazinuth, resulting both fromerrors in the neasurenent of
the angles and fromthe change in the azinmuth of the sun. In other
words, a table show ng when and where sun azi nuths can be accurately
obser ved.

(2) The devel opnent of a snall portable RA R set that can
be readily nmounted in a whal eboat or launch for use in obtaining com
paratively short distances between buoys rather than for obtaining
long distances. (See "Winkles in Navigation No. V', page 58)

(3) The nost practicable nmethod of relating accurately the
hydr ophone of a floating station to one buoy and the bonb expl osi on
to the second buoy.

(4) Investigations and studios indicated at the top of
page 6 in this issue of the bulletin.



Two drum hydrographic $lodting signal

Cr O??;i\sbanners Tn 1928 several buoys were built for use at French Frigate Shoal
and for use on the shosls in the viecinity of Nihoa Island. It was

found that these buoys had a decidedly top-heavy tendency. Omne was

v Y used successfully which was made according to specifications from the

Bolt 55~ 1%2 Menwal but the others 1aid over almost on their sides, To Temedy

this it would be necessary to shorten the center pole, which we did

not wish to do for reasons of visibility, or to add more weight 1o

the counterwelght.

When we tried to increamse the weight of the counterweight the
buoys did not have enough buoyancy. We therefore eventually placed
two barrels vertically over one another and increased the weight of
the counterwsight. These buoys were used during 1928,

¢!
x

Evidently the remson for the top-heaviness of the buoys made ac-
cording to Manual Specifications was that the lumber available
out herd’ is decidedly heavier than that previously usged in the
United States.

®

*
X

*

~

In 1929 we resumed the use of the two barrel buoy as de-
seribed above but after a few weeks we encountered trouble
due to the breaking of the lumber® either just below the two
{ barrels or between the two barrels, We then started using
' x 26" the specifications as shown in the tracing, so that there
was & double 2" X 4" the length of the barrels, reinforced
by & piece of strap iron sextending from & little more then

J n o a foot below the bottom barrel to a little more than & foot
T Bolt 2% 3. above the bottom barrel.
After adopting these specifications we had no more trouble
with breaking; the buoys stood up much straighter than the
one barrel buoy and were just as easy to handle.
* Hawaliian Islands
Iy
izz 55 gallen
steel oil drum.
1 [ Bolt 3" x 4% E Bt £x4
- - 9'.
. " Bolt § x 33"
Bolt %" x 33"
19"
"l‘ Bolt % x 4%
P 55-galton  Fr Bolt & x4:' o
steel oil drum
—— Strap ivon 3 x2'x6’ ’7L Bolt %" x 33"
03
Bolt 3 x 33" . Eye bolt § x 5"
= Bolt ¥ x 4% i
o 4 e
Bolt 3 x 43" Jé: Bolt z x 4z
x4 x & Strap lron § x 2" x 6’
. Lumber required
¥ Spes 2" x 4% 10
X 20 2 xA"x§ Fad
2% 2% A" x 2%
Bolt §'x 5

Strap lron ¥ x2"x 16"

Side View 2'x 4

Bolt § x 13
\Washer Pldates + x2'x 4
Plate + x2* x& RExE

300} Counter weight

150tbs|  Anchor

]

Two Drum  Hydrographic Buoy Signal.
Used by
U. 5 C. &% 6.5-5 GUIDE.
K.T. Adams, Commanding.
Hawaiian Waters.
- 192,9.

®r77}
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SUGGESTI ONS, RECOMVENDATI ONS, UNDEVELOPD | DEAS, ETC.

| . TOPOGRAPHI CI NSTRUMENTS, EQUI PMENT ANDMETHODS
Lieut, (j.g.) B. G Jones

Pl anetable tripod: The heavy tripod nowin use is set conven-
ient for working on a rocky or exposed coast where |andings are often
difficult and where the area possible for a set-up is often extremnely
linmted. It is suggested that there be furnished for work on rocky
coasts a lighter tripod with telescopic legs. On a firmfoundation
such as the rocky | odges found in nost of Al aska, the light tripod
woul d be steady. It would considerably lighten the work of the topo-
grapher when traveling over rugged ceast, when | anding, or when cli nb-
ing. The telescopic logs would make it rmuch nore convenient for set-
ting up on snmall |edges where the space is very often extrenely |im
ited. Wth the tripod nowin use it was often found inpossible to
center over inportant set-up points due to the space required for the
spread of the tripod legs. The telescopic tripod |egs would al so
nmake it possible for the topographer to set the table at a conveni ent
hei ght which in restricted places is not possible with the present
tripod.

Alidade: It is suggested that the type of alidade now in use
be fitted with a set of peep sights lined in al ong the upper surface
of the telescope barrel and just to the right or left of the stride
level. The sights to be so aligned as to give a line of sight
parallel to the line of sight through the tel escope. The sights to
consi st of a bead sight on the object end of the tel escope and of a
circul ar peep sight of about two mllinmeters in dianeter on the eye
pi ece end of the telescope. Such an arrangerment of sights would be
useful at any tinme when doi ng topography but woul d be particularly
useful in wooded country when obtaining elevations for formlines by
vertical angles. Wien sketching formlines it is very desirable to
obtain el evati ons on the nunerous snall wooded knol|s and hunps which
show agai nst the background of higher hills. In wooded country it
isvery difficult to see the tops of such lowhills through the tale-
scope though they can be seen with the naked eye. Wth the sights
suggest ed, such points could be | ocated by intersections and appr ox-
inate elevations obtained. During the |last season, vertical angles
were often taken on hills which coul d not be seen through the tele-
scope by sighting over the top of the stride |evel. Wen the same
obj ects coul d be seen through the tel escope fromsone other station,
vertical angles were ,taken by the usual nethods. As a rule the two
or nore elevations obtained chocked within fromfive to thirty feet.
This was done at the time merely as an experinent and is used to
illustrate the possible use of the sights suggested. Wth properly
aligned sights, it is thought that very good vertical angles coul d
be obt ai ned.

Sunshades: The sunshades now in use are not |arge enough in
dianeter to protect the planetable sheet fromeven light rain, one
corner of the sheet is exposed and the only way to properly protect
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the topographic sheet is to take it off the table entirely in even
the lightest rain. A larger sunshade coul d be conveniently used in
Al aska where it rains with very little effort and oneis liable to
be exposed to a nunber of |ight showers of short duration within
any one or part of one working day.

FORM LI NES.

Scal e: The present nethod of sketching the formlines on the
regul ar topographi c sheets on scales of 1:20,000 and 1: 10,000 has
several very inconvenient features. The topographic sheets are laid
out primarily to cover the shore line and not to cover the nost im
portant rmountain ranges. Very often it is possible to sketch only
the less inportant features near the shore while outstandi ng peaks
and ridges which are inportant |andmarks cone just off the edge of
the sheet. A scale of 1:10,000 and even 1:20,000 spreads the form
lines over an area of paper so large that it is necessary to show
an anount of detail not consistent with the nunber of elevations
usual ly obtained. Formlines of an interval of 100 feet al so re-
quire nore detail than is consistent with the nunber of el evations
usually obtained. S nce the formlines are usually published on
charts of a scale of 1:80,000 or smaller, it is thought that they
coul d be sketched nore efficiently and with the required accuracy
on a scale of about 1:80,000. ne sheet on a scale of 1:80, 000
could be laid out especially for formlines and woul d cover probably
all the area surveyed during a season of conbined operations. Such
a sheet would be laid out to cover all inportant features and woul d
extend back fromthe coast far enough to reach the nore inportant
ranges so often mssed on larger scales. The formlines sketched on
a scale of 1:80,000 to an interval of 200 feet would show all detail
inportant to the navigator. Mre elevations woul d be obtained per
square inch of sheet and the sketching woul d be both sinplified and
better controlled. The snaller scale would be much nmore conveni ent
to work on in the field.

StreamlLi nes: Wien sketching formlines, the streamlines shoul d
be shown. The streamlines can be sketched on the sheet by noting
their relative positionwith regard to elevations obtained. ce the
streamlines are sketched, they forma frane-work around which the
ridges and vall eys can be sketched. The sheet has a nuch nore com
pl ete and natural appearance when the drai nage or streamlines are
clearly shown.

El evations on Charts: Hevations on wooded hills are usually
taken to the tops of trees and are accurately obtained. The heights
of trees are estinmated and this estinmated height is subtracted from
the elevation actually obtained to get the elevation of the ground.
The elevation of the ground is given on the chart. The navigator
using the chart nust nmake his own estinate of the heights of trees
and apply it to the elevation shown on his chart in order to obtain
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the el evation of the highest point he cansee, nanely, the top of

the highest tree. Two estimates are therefore applied and the
original accuracy obtained, by the surveyor is largely destroyed.

The heights of the trees will vary fromperhaps twenty or thirty
feet to one hundred and twenty-five feet. During the last season
whenever a rift in the trees could be seen, a second vertical angle
was taken as nearly as possible on the ground and the hei ght of the
trees thus conputed. However, the ground coul d sel dombe seen and
hei ghts of trees obtained in this nanner are still only estinates.
The only accurate elevation is the el evation obtained by vertica
angl es on the point actually visible, namely, the top of the highest
tree. It is suggested that the el evation of the highest visible
poi nt be shown on the chart or that the elevation of the ground be
shown and al so just above it the estinmated height of the trees be
shown in parenthesis with a note on the chart explaining howto com
pute the actual el evation obtained by the surveyor.

1. CONTROL METHCD SUGEESTED ON COVER PACE CF JUNE (1930) BULLETIN

I would like to nake a suggestion about the method indicated on
the cover page of the June bulletin. Inasnuch as sun azimths are
not obtai nabl e under many conditions, it is suggested that an azimth
nmar ker buoy be introduced sone three or four mles anay from C The
azimuth fromCto the ship while sounding can then be obtained by
observing the angle at C between the azi nuth narker buoy and the ship
whi | e sounding; the azinuth fromC to the azi muth narker buoy to be
obtai ned fromthe sun under various conditions of wind and tide.

Comdr. F. B. T. Siens.

In ny opinion the enpl oynent of a reference azi muth buoy as
suggested by Condr. Siens would constitute a narked inproverment in
the met hod suggested. To avoid large corrections to the neasured
azimuth of the conparatively short line due to the buoy sw nging
with a scope different fromthat of the hydrophone station vessel,
it would seemthat the buoy shoul d be anchored with a scope as nearly
equal to that of the station as possible. If we assume that the buoy
and vessel are anchored three niles apart and that a difference of
26 fathons exists between the radius of the vessel's arc and that of
the buoy, there could be a correction considerably |arger than one
degree. Assuming the current the sane at the two stations and of
sufficient strength to keep thorn both swi nging in the same direction,
this correction would be reduced to one-hal f degree, provided the
sun azi muth were obtai ned when the current was setting along the
beari ng between the vessel and buoy. Knowi ng the actual scope of
the vessel and that of the buoy, a table giving corrections for cur-
rents setting in any direction could be prepared and it is unlikely
that the bearing furnished the soundi ng vessel woul d over be nore
than a fewmnutes in error.
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The use of an azinuth buoy would fit nicely into the method as
regards the coordination of the work perforned by the parties on
the two vessels. The radio dash, ordinarily sent to the hydrophone
station at the time a bonb is dropped, could be used by that sta-
tion to "nmark" the angl e between the azi muth buoy and t he soundi ng
vessel. The true bearing could undoubtedly be furnished to the

soundi ng vessel by the tine the chronograph tape had been scal ed and

t he bonb di stance had becone available for plotting.
Lieut. Comdr. P. S. Borden,

I1l. CHARACTER OF THE BOTTCM - NEED OF STANDARDI ZATI ON
L. M Sobi eral ski

In the designation of the character of the bottom there is
need of a classification, particularly for determning the differ-
ences between fine and coarse sand, between sand and gravel, grave
and pebbl es, etc.

The following extract froma panphl et by Pehr d sson-Seffer
Ph.D., entitled "Genesis and Devel opnent of Sand Formations on
Mari ne Coasts", may be of sone assi stance:

"Diameter of grains in

millimoters’
"Fino dust or silt « « « . 0.02 == 0.03
Medium dust or silt

Coarse dust or silt o o 0.05 —~ 0.1

* e @& . 9 L] o
L]
L

Finecst sand « « « & 0l ~—=~ 0.2
Pine sand « ¢ « » o o . 02 == 0.3
Medium sand « « « « o . 0e3 =— 0.5
Coarse sand « « « « o . 0.5 -— 1
Grits o o o o ¢ ¢ i o o o 1 — 2
Gravel o ¢ o o 4 v o s o 2 - 4
Coarse gravel o o o o o » 4 - 6
-Pobbles ¢« ¢ s+ s e 0 0 0o s 6 - 10
Coarse pobvles .« « « « » 10 -— 20
Shingle « « « o = '» « o » 20 -~ B0
StONES « s o ¢« « 5 o « o« BO- - 250
Boulders . + « « « « o « 250 -~ Upvards

"The limt of the coarseness of sand grains is here considered
as 0.2-8.1 mMm Wen the grains are finer than 0.05 mMm, the soi

has | ost the physical properties of sand. It does not feel gritty to

the fingers, and if it is dropped on a level and hard surface, the
grains will not separate but congregate in snall heaps. It needs
several mnutes to sink in water to the bottomof a test tube.

When

"1l) The termsoil is inthis paper used in its broadest technica

sense to designate, theloose naterial constituting the disintegrated

superficial layers of the earth's surface.
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over 0.05 nm, the soil has, however, nore of the characteristics of
real sand. It is then gritty, when pul verized between the fingers.
If scattered dry, it will separate into grains conspicuous to the
naked eye. Wien mixed with water in the test tube, it sinks rapidly,
usually in less than one mnute, and it is to a noticeabl e degree
conductive of water. It is difficult in practice to drawthe | ower
[imt for sand of a certain coarseness, because the soil is nore or
less mixed. n account of the difference in specific gravity of the
grai ns, many sanples contain grains of different grades."

V. TOPOGRAPH C METHODS AND EQUI PMVENT.
Extract froma letter fromLieut. Comdr. EE W E ckel berg.

"Personally, | think there is roomfor inprovement or change in
net hods and equi pnent for our topography.. This work is usually |eft
to our younger officers, who are busy |learning the nethods at first
and then are put on other work before they can make nmuch constructive
criticism Especially do | think there is roomfor inprovenent in
our paper. Inthat matter, | take the attitude that our nethods and
scal e are wasted on paper whi ch comes and goes |ike the present mate-
rial. Smaller sheets nounted on alumnumare a better bal ance for
the met hods, scal e and accuracy of control which we use. Poor qual -
ity of paper entirely annihilates the incentive for careful work of
a topographer, and often what is actually good, careful and consci en-
tious work appears otherw se on unequal ly distorted sheets."

(Wy not have, for publication in subsequent bulletins, expres-
sions of opinion and suggestions relative to this inportant subject
fromboth the officers who have had consi derabl e t opographi c exper -
ience and fromthe junior officers who are now obtai ning this exper-
i ence?)

V. TEE SPHERANT, AN | NSTRUVENT FCR CBSERVI NG
HOUR ANGLE CR LATI TUDE D RECTLY.
Howar d B. Easter.

(From"Science" - Paper read at a nmeeting of the National
Acadeny of Sciences, Pacific Coast)

"The instrunent described in this paper and exhibited at the
neeti ng has been under devel opnent at the University of California
for several years. It breaks the oldtradition that a navigator, in
order to find his position, nust neasure an altitude and then sol ve a
spherical triangle. The instrument gives directly either hour angle
or latitude. The observed hour angle, conbined with the proper G een-
wi ch hour angl e froma watch or chrononeter, yields the |ongitude.
Wsual |y such latitudes and | ongitudes are not independent but lie
along a Sunmer line, as in the case of reduced sextant observations.
The advantage lies in the elimnation of practically all conputation
or use of tables. The instrunent has the sane wei ght as the average
sextant, and with the same amount of practice, is as easily handl ed.
It is called a spherant."
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DATA FOR STUDYI NG THE TRANSM SSI ON OF SOUND THROUGH SEA WATER

A L. Shalow tz, Cartographic Engineer, U S. C &G Survey.

(The report covering the study being made by M. A L. Shal owitz,
Cart ographi ¢ Engi neer, on "The Transm ssion of Sound Through Sea
Water" is not available, inits entirety, at this tine. He has,
however, nmade a special effort to give us for this issue of the
bulletin that portion of it which will be of immediate interest to
our field officers. References to his studies have been nade in
preceding articles. Wat he here presents clearly shows us what
is needed in the way of additional field data as well as the way
in which these data should be tabul ated, studied and submtted
in order to achieve maxi numcoordi nation of the efforts of the
"field and office" in the solution of this nuch discussed and
perplexing problem It will be noted that in conputing theoret-
ical velocities he has used British Admralty Tables, H D 282,
which are particularly well adapted for this purpose.)

Recomendat i ons

It should be quite evident that further experinmental work is nec-
essary in the field before any final deductions are made in the office.
In the study that has been nade so far, approximations and assunptions
frequently had to be resorted to. One outstanding fact has been the
| ack of physical data taken sinultaneously with the velocity tests.
This is not intended as a criticismfor it is fully realized that
such data were until now regarded as of secondary inportance, since
inall our radio acoustic work on the west coast it has been possible
to obtain experimental velocity determnations to be used over the
entire field of work. Theoretical velocities were unnecessary and
the path of the sound wave was uninportant. But if we are to deter-
mne the path of the wave actually or enpirically, we nust have a
conpl ete picture of the physical conditions that the sound energy
passes through fromthe bonb to the hydrophone. Wen a velocity test
is nade, serial tenperatures should be taken simultaneously at the
poi nt where the bonb is exploded and at several points along the |ine
fromthe bonb to each hydrophone. Two or three velocity tests shoul d
be made at the sanme spot in order to elimnate accidental errors.
Every precaution should be exercised in accurately determning the
di stances frombonb to hydrophone. They shoul d either be conputed
by the three-point nethod or the points should be plotted on an
aluninumplate to avoid errors of distortion. Nor should the salin-
ity data be overlooked. This affects the velocity of sound to the
extent of 1 neter per second for every part per thousand, and when
it is remenbered that in one season on the west coast the salinity
varied from?29 to 34 parts per thousand, the effect on the theoret-

ical velocity is at once apparent.

Further data are also required in deep water. If it shoul d
finally be established that bottomtenperatures are the controlling



-80-

factors inthe velocity of sound in noderate depths, it will be nec-
essary to determine at what depth the tenperature elenent is over-
cone by other factors. |If there is a depth at which the conducti v-
ity of the water ceases to increase, due, perhaps, tothe snall tem
perature gradi ent, the effective sound wave woul d travel along the

| ayer of practical maxi mumconductivity. Such depths night be cap-
able of determnation inthe field, if suitable conditions could

be obt ai ned.

Another line of experimental data that is desirable is to
determine at what distance fromthe hydrophone the surface wave
ceases to be the effective one and gives way to the bottomwave. It
is ny belief that if the bottomlayer of water is the best conduct-
ing nedium it will not be apparent over short distances on account
of the increased velocity of the surface wave, but shoul d becone
i ncreasi ngly apparent as the distance fromthe hydrophone increases.
This can be established by a series of accurate tests begi nni ng
about five mles fromshore and extending to a point offshore where
the experinental velocity is at considerable variance with the
theoretical velocity based on surface tenperatures.

And just as inportant as the collection of the necessary field
data is the recording of such data in a usable form Some standard
net hod shoul d be adopted for subnitting such information to the
office, as the successful study of sound transm ssion in general
will depend not only upon the conpl eteness of the field data, but
upon the availability of the material as well.

And to this end, | suggest that all the data be enbodied in a
report entitled "Special Report on the Transm ssion of Sound Through
Sea Water" covering the entire season's work. This report shoul d be
properly referenced in all the descriptive reports of the various
sheets affected to enable the reviewer of a particular sheet to re-
fer toit if necessary. The report should include the foll ow ng
dat a:

1. Alist of the bonb positions where velocity tests were
nmade, giving the date, the sheet nunber, the position
nunber, the three-point fixes, the tine intervals, the
scal ed di stances to the hydrophone stations and the
conput ed vel oci ti es.

2. Alist of the serial tenperatures and salinities taken
during t he season, giving the dates, the sheet and
posi ti on nunbers.

3. Atable of nean tenperatures for various depths from
bonb to hydrophone as required for the abstract given
bel ow.
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4. Conputations of theoretical velocities (See exanpl e bel ow)
at each experinental position or group of positions giving
the velocity based on surface tenperatures, the velocity
based on bottomtenperatures frombonb to hydrophone, and
vel ocity based on the nmean tenperature for the entire
vertical section frombonb to hydrophone.

Exanpl e of Conputation of Theoretical Velocity.

Qoup 14 and 15 X (H 4969) - Shelikof Strait - July 30, 1929.
To station KVJ - Test in 140 fat homs.

Experinental velocity = 1466. 03.
(130 fms. for 1/2 distance

Bottom depths from bomb to hydrophonc = (110 "o1/3 "
: (60 " 5t 1/6 "
Tompecraturc at Surfacc = 12.1° {From Curve for month)
" " 60 fms.= 6.0° (From Serial tomp. July 26)
" ® 110 " = 5,30 ( n W 1] ”" " )
" w130 " = 5,0° ( " Qurve for month)

Salinity = 30.5

Velocity at Surface = 1488.9
Bottom Velocity Mid-Scetion Velocity
Velocity at 5.0° = 1465.9)Correctod for MNean temp. at 60 fms. = 7.9°
" " 5,39 = 1466.5)salinity and i " 110 " = 6.89
" " 6.00 = 1467.5)for prossurc o139 v = 8,59
at the rospoe- Mean temp. bomb to
tive dopths hyda. = 6.8°
Mean bottom vel- Mcan depth bomb to
ocity = 1466.4 (Weightced in hyd. = 56 fms.
-3-2-1 ratio) Mcan vclocity = 1470.7
Summar y
Experi nental velocity = 1466. 03
Surface velocity = 1488.9
Bottomvel ocity = 1466. 4

Mean vel ocity
(surface to bottom = 1470.7

5. An abstract of velocities (see suggested formon the
follow ng page) giving the experimental velocity and
the theoretical velocities at the surface, bottomand

m d- secti on.



COMPARI SON CF VELAO TI ES AT VAR QS DEPTHS
Project No. 60- R R Lukens - Qul f of Al aska- 1928

Theoretical Velocities
Sheet Experimen-| (Based on B.A Tables 2, 3, and 4)
and tal For tenperatures frombonb to
Position | velocity hydr ophone i n degrees centigrade Rerar ks
Nunbers | (Meters Surface | Bottom |Mean (surf.
per sec.) to bottom
Field No. 4 12 5.8-6.1-6.7 8.7 To station KGM
(H 4856) Test in 80 fns.
Pos. 57-C | 1469.8 1489. 1 1469. 7 1478. 3 Salinity 31
10 6.0-7.2 8.4 To station KGM
Test in 55 fns.
Pos. 1-V 1467. 4 1481.9 1470.5 1477.5 Salinity 30.5
Field No. 6 12.1 |6.0-5.3-5.0 6.8 To station KVJ
(H 4969) Test in 140 fns.
Pos. 14&15- X 1466. 03 1488.9 1466. 4 1470.7 Salinity 30.5

In addition to the above,
be acconpani ed by an overlay traci ng show ng all

each hydrographi ¢ snmoot h sheet shoul d

the bonb positions

and giving at each position information as to the size of the bonb

and the mlliamreter reading at each hydrophone station.

The di stance

arc at each position and the notations shoul d correspond in color to
the color used for the particul ar hydrophone station.
An exanpl e of what is intended is herew th given:
22N O
/Large(,,l, (blue) Haven (red}
5 Mils
Not heard (red)
I5N
><5mauc,|. (blue)
Full
Just heard (red)
Not heard (yellow)
a]

I8N Duncan (blue)
La C.l.} (blue) TN ‘
Fu 1Qt. } (blue)
Trip by hand (red) XFU”
7 Mils (yellow) AMils (red)
Full (yellow)
o

Farallon(yellow)
Scale 1~120,000

RECCRD O BOVB RETURNS
To acconpany sheet No.___
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Concl usi on

In conclusion, | wishto state that whatever the nerits or de-
nerits of the tentatively proposed theory of the path of sound nay
be, this investigation has served to acconplish the foll ow ng:

(a) The establishnent of a basis for determining a velocity
of sound to be used on Georges Bank, without which the work
of plotting the smooth sheets woul d have been deferred for
at |east another year in the hope that a successful method
woul d be devel oped for nmaking vel ocity tests on the bank

pr oper .

(b) The definite disproval of the theory, accepted to sone
extent, that horizontal transm ssion of sound in sea water
is effected by a surface wave, or a close to the surface
wave, being propagated frombonb to hydrophone.

(c¢) The advancerent of considerabl e evi dence that the sound
wave that reaches the hydrophone is one that corresponds
invelocity to the theoretical velocity that woul d be ob-
tai ned by using the nmean tenperature of the bottoml ayer

of water in avertical section frombonb to hydrophone.

(d) A proper appreciation of the value and inportance of
bottomtenperatures, particularly in an area where exper-
imental velocity determ nations are not practicable.

(e) A basis for further study both in the field and in
the office | ooking toward a solution of the many perpl ex-
ing problens of sound velocity and sound propagation in
sea wat er .

Further than this, | do not believe we are justified in going
at present. The time is not yet ripe for publishing the results to
the world. Further corroborating evidence is necessary. Mre in-
tensive study is desirable. The infornation obtained shoul d, how
ever, be nmade available to all parties engaged in R AR work who,

t hrough t hei r personal observations and experiences, are, or night
be, in a positionto throwvaluable light on this phase of our work.

The witer will welcone any comrents or criticisnms fromothers
who have given this matter thought and to whose notice this report
nmay cone.
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GENERAL AND PERSONAL

FromBoston Field Station, R F. Luce, |nspector.

This office has distributedto date quite a |large nunber of
copi es of the advance sheet showing the vicinity of the recently dis-
covered subnarine vall ey on Georges Bank. Many of these were given
out to callers who had heard about this valley fromthe newspaper
articles which have appeared in |ocal papers. Mre, however, were
sent out to seisnologists and geol ogists inthis locality, and to
various fish conpani es, shipping concerns, and others interested in
the matter.

Extremel y favorabl e comment was received regarding this sheet,
especially, on the part of shipping interests, concerning the rapid-
ity withwhich it was issued after the close of the season's worKk.
The greatest interest of all, however, was shown by the scientists,

a nunber of whomhave either witten or called to express apprecia-
tion or to get additional information —and in several cases to sug-
gest names of other scientists whomthey woul d Ii ke to see get copies.

The Subrarine Signal Conpany is especially interested init and
is sending copies to all fishing vessels equipped with Fat honeters,
with a note enphasizing its inportance.

Deep Water Anchoring

The foll owi ng extract was taken froma letter received by E W
Ei ckel berg fromLieut. Fr. Vogt, who cane to the SURVEYCR and EXPLCRER
fromthe Norwegi an Hydrographi c Service as an observer. Many of our
of ficers becane acquainted with himand will undoubtedly be glad to
hear what he is doing.

"Last year | went to Bear Island and Spitzbergen in the Arctic
Sea on a hydrographi ¢ expedition to sound out some new fishing grounds.
It was very interesting, and we saw a lot of big ice.

"This summer has taken me to a nore southern part of the world.
I amin coomand of the 'Armaner Hansen', a two-masted auxiliary
schooner of 57 tons, 12 men all told. |In this nunber are included
two professors doi ng oceanographi c research work, especially deep sea
current measurenents. W& |left Bergen, Norway, on May 25th and have
called at Pl ynouth, England; Lisbon, Portugal; Casabl anca, Mrocco,
and Las Pal mas, Canary I sl ands.

"W anchor at successive stations in great depths; the present
station is our deepest —4,000 neters. W use five bell-shaped
anchors on a fifty neter anchor chain, which is again connected to a
long 10 mm wre of special strength. It has been a very interest-
ing trip so far, both fromthe point of a navigator as well as a
hydr ogr aphi ¢ of fi cer.
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"Qur next call is at Madeira; fromthere we shall proceed to the
Azores and honmeward. Last summer was rather cold, but this sunmer
has sonetimes made ne wish | had a little of all the ice we experienced
| ast year."

"Lying at anchor 70 nautical niles Fr. Vogt, Hydrograf,
north of Tenorife, Canary | sl ands, Norges § okartverk,
in 4,000 mdepth." Gsl 0, Norway.
o~ O -~
The Director, July 2, 1930.

U S (Ooast & Geodetic Survey,
Washi ngton, D. C

Dear Sir:

M. M B Ireland of this conmpany has just returned to the office
fromfield assignnent, a few days of which were spent with Lieut.
John Bowi e inthe vicinity of Washi ngton, Indiana, as observer with
his level party.

VW feel fromtalking with M. Ireland and fromreading his re-
port relative to this assignnment that the tine was very well spent.
He was able to secure several ideas that will enable himto handl e
such work nore easily than woul d ot herw se have been possible and to
secure some actual experience in the work under Lieut. Bowie's in-
struction.

VW wish to thank you for making this short assignnent possible
and to express to Lieut. Bowie our great appreciation for his kind-
ness in the natter.

Very truly yours,
Brock & Vyrnout h, | nc.
By: T. P. Pendl eton
— O_

Froma Port Pierce, Florida, Paper.

Port Pierce people will regret to see the U S. Qoast and
Geodetic Survey boats Hanger and Natoma | eave here. During their
hal f-year's stay here the officers and men of these two boats have
made many friends, and by their faultless conduct have inpressed the
community as nmen of high type and standing. The best wi shes of the
people of the city will followthemto their new assi gnnments.

Pronotion of Engi neering Educati on.

For a nunber of years the Association has had a nenbership in
the Society for the Pronotion of Engi neering Education and the
executive committee has selected Captain N H Heck to hold the
nenber shi p. The Monthly Journal of Engineering Education is re-
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ceived regularly. Menbers of the Association nmay be interested in
sone of the articles and they will be briefly listed hereafter.
Anyone witing the secretary nmay recei ve the nunber containing the
article, with the understandi ng, however, that he will return it
after a reasonable time or send it on to some other nmenber if re-
quested by the secretary to do so.

Feature article in the Cctober, 1930, issue - "Can the Engi neer-
ing Student be Taught to Manage Men?" by Prof. Hliott Dunlap Smth
of Yale University.

Feature article in the Novenber, 1930, issue - "Hstory of the
DCevel oprrent of Graphi cal Representation” by Prof. F. G H gbee,
State University of |owa.

Captain N H Heck has available a nunber of reprints of the
following articles: "Terrestrial Magnetismfromthe Vi ewpoint of
t he Engi neer” and "Earthquakes, a Challenge to Science". Both are
di scussions in popul ar style of matters closely related to the
Bureau's work in these subjects. He is willing to send copies to
nmenbers of the field force interested as long as the supply |asts.

- - 0o - -

News Notes fromthe Quide

The Director inspected the GJDE at Aberdeen on July 26 and 27,
and all of the officers were very pleased to meet himor to renew
acquai ntance with himin his new capacity as Drector.

Professor J. S. Dodds of lowa State Coll ege was a guest of the
Coast Survey on board the Ship GJ DE fromAugust 11 to 14, famliar-
izing hinself with the newer nmethods of echo sounding and radio
acoustic rangi ng control.

Announcenent s

M. and Ms. M chael Kane announce the marri age of their daughter,
Marcie, to Edwin C Baumon Tuesday, Septenber the ninth, nineteen
hundred and thirty, Bel Air, Maryland.

Lieut, and Ms. 2. J. Brown announce the arrival on Septenber 10,
1930, at Washington, D. C, of a daughter, Barbara Ann Brown, wei ght
8 pounds, 12 ounces.

M. Charles Henry Gravel |l e announces the narriage of his daughter
Fl orence Isabelle, to M. Henry Janes Heal y on Tuesday, Cctober seventh,
ni net een hundred and thirty, Morhead, M nnesota.

M, and Ms. Charles D nent announce the marriage of their
daughter, Margaret Miuriel, to WIlliamFrancis Mal nate at Arlington,
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Massachusetts, on Thursday, Cctober sixteen, nineteen hundred and
thirty.

M. and Ms. John E M1 an announce the narri age of their
daughter, Margaret Lee, to Robert Francis Studds, Lieut. U S Qoast
and Geodetic Survey, on Saturday, Cctober the eighteenth, nineteen
hundred and thirty, Norfolk, Virginia.

M. and Ms. Charles Armstrong Schanck announce the arrival on
Qct ober 23, 1930, of a daughter, Julia Schanck.

M. and Ms. Anel Edward Rust announce the narriage of their
daughter, NMary Bernice, to M. John Bowi e, Jr., on Saturday, the
fifteenth of Novenber, nineteen hundred and thirty, Detroit, M chigan.

M. and Ms. Paul Byrd Mbore announce the narriage of their
daught er, Margaret Stephens, to M. James Dennis Thurnond on Sat ur day,
t he twenty-second of Novenber, nineteen hundred and thirty, Saint
Louis, Mssouri.

It isreported that L. W Swanson has joined the ranks, but no
further information is avail able.

It was with profound regret that we | earned of the death of
Chief Engineer Harry Ely, who retired fromactive service August 31,
1930. Although his health had been failing for sone time, it was
thought that rest after retirenent nmght pronote recovery. H's sud-
den death in Baltinore, Maryland, on Septenber 7 was a great shock to
his many friends. The Association extends deep synpathy to Ms. Hy
i n her bereavenent.

The Associ ation extends deepest synpathy to Commander Engle in
the death of his wife, which occurred in Washi ngton on Novenber 22.

The news has reached us of the death of Ms. Hernan Qlessey on
Sunday, Novenber 16. The Associ ation extends deepest synpathy to

Li eut. Odessey.
--- 0---0---0---

EXTRACTS FROM "MESSAGE OF THE PRESI DENT CF THE UN TED STATES
TRANSM TTI NG THE BUDCGET FOR THE FI SCAL YEAR ENDI NG JUNE 30, 1932"

Pay and Al | owances, Commissioned Cficers, Coast and Geodetic Survey:
Pay, commissioned officers: For pay and al | onances prescri bed

by law for comm ssioned officers on sea duty and other duty hol di ng
relative rank with officers of the Navy, including one director with
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relative rank of captain, six hydrographic and geodetic engi neers
with relative rank of captain, eleven hydrographic and geodetic
engineers with relative rank of commander, twenty hydrographi c and
geodetic engineers with relative rank of |ieutenant commander
fifty-four hydrographic and geodetic engineers with relative rank
of lieutenant, fifty junior hydrographic and geodetic engi neers
with relative rank of lieutenant (junior grade), twenty-nine aids
with relative rank of ensign, and including officers retired in
accordance wi t h exi sting | aw $665, 371.

Repairs of Vessels, Coast Survey:

Vessel s:  For repairs of vessels, including traveling expenses
of persons inspecting the repairs and excl usive of engineers' sup-
plies and other ship chandl ery, $143,000, of which anount not to
exceed $52,000 is to be used for extraordinary repairs to the Ships
@QJ DE, PATHFI NDER and Pl ONEER

——— D e D e ) -

THE ASSOO ATI ON

Fi nanci al Statenent for the Period Dec. 10, 1929, to Dec. 6, 1930.

Receipts i : Expenditures :

Dec. 10, 1929 - Balance : :Ceremonies in connection : :
as reported in December: ¢ with launching Ship : :
(1929) Bulletin :4254.99 : HYDROGRLPHER . :$116.20

: :Stencils, Dec. (1929) bul- : s
Dues, 100 officers T ¢ letin : 4,50
@ $3.00 ! 300.00 :Flowers: . - : :
: ¢ J. F. Pratt : 15.00 :
Interest : : 2.19 : W. B. Fairfield 15.92 : :
: : Harry Ely 15,30 : 46.22
: :JTune (1930) Bulletin : :
: : Rotaprints{plates) 7.96 :
: Paper 10.00 :
;. Drawings 12,00 :
Stencils 15,00
: : Printing 11.00 : :
—y D ¢ Binding 16,45 1 72.41 -
Analysis of Balance : :Postage : 3.00
Union Trust Co. : :S.P.E.B." dues , : - 5.00 -

Savings account $l62.59) : :Congressiocnal Record : 4.00

¢hecking account _81.99 : :Dec. (1930)Bulletin :
Total 244.58 : : Paper 15.00 :

: ) — ‘ Printing 10.00 :

Rotaprints(plates)36.27 : 61.27 ,

.
L

:Balance, Pec. 6, 1930 : 244.58

©557.18 , ‘557,18
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Washi ngton, D. C, Decenber 6, 1930 - W, the undersigned, cer-
tify that we have examned the accounts of the Association of field
Engi neers for the period since the last audit and that the state-
ment as given is correct. The records are in agreenent with the
above statenent of account show ng a bal ance on hand Decenber 6,
1930, of $244. 58.

Henry E. Finnegan
Marshal | H Reese.

Addi tional outstanding bills, mainly in connectionwth this
i ssue of the bulletin (300 copies), are estimted at $85. 00.

At arecent neeting of the Executive Commttee of the Associ a-
tion, it was voted to reduce the dues for the year 1931 from $3. 00
to $2.00.

Q Q 0

Commander Seran, who represents the Bureau on the Interdepart-
nment al Pay- Per sonnel Board, has furnished us with the follow ng:

"The report of the Interdepartmental Pay-Personnel Board, in
accordance with the request of the Congressional Joint Pay Com
mttee, was forwarded by the Chairman of the Board to the Conptroller
CGeneral on Novenber 1 and was forwarded by himto Senator Reed and
Representative French on Novenber 15.

"As the Congressional Commttee has requested that all inforna-
tion inregard to the report and the comrents of the Conptroller
CGeneral thereon be held confidential until released by the Commttee,
none of the details can be broadcasted as yet.

"Anatter of interest in connection with possible action by the
Congressi onal Committee was the resignation of Representative French
fromone of the mnor House committees within a day or so after
Congress convened. He gave as the reason for his resignation from
the mnor commttee the heavy work that woul d be required of himin
connection with the Joint Pay Committee.

"On the other hand, the House has al ready approved a provision
in the Treasury-Post Cfice Department appropriation bill which pre-
vents any pronotions within the grade during the fiscal year 1932 of
Avil Service enpl oyees, and the Chairman of the House Appropriation
Committee has indicated the intention of that Commttee of including
a simlar provision in each of the appropriation bills. The Interior
Departnent bill, which has just been reported to the House at the
date of this witing, has the provision.

"As to the prospects for pay-personnel legislation, it seens
that one man's opinion is about as good as another's. | have been
optimstic all the tine that some |egislation would be enacted, but
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I may be over confident. The Secretary of the Navy in his annual
report nmentions the inportance of increased service pay and the
retiring Chief of Staff of the Aray in his final report al so nen-
tions the inportance of an increase. However, the President in his
nmessage to Congress nade the statenent that the Arny and Navy of fi -
cers were efficient and contented, which, by inference, would m n-
imze the necessity of pay legislation. So there you are.”
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"CAN YOU EQUAL I T"

| hereby claimto have built the tallest "tall signal" ever.
built in the Coast Survey. See figure 26, Manual of Second and
Third Order Triangul ation and Traverse. Signal built on the east
end of Mantangule Island, P. I. Except for its height, | amnot
at all proud of it.

K. T. Adans.

-—— O =--

During the summer of 1911, the officers of the Ship EXPLCRER
establ i shed what is thought to be a record in "high visibility".

The vessel was crossing the Qulf of Al aska fromD xon Entrance
to the Shunagin Islands. A 7:30 P.M on July 24th, after being
at sea for thirty-six hours, a group of clear-cut snowl ad peaks
was observed to the northeastward.

Bearings on the peaks indicated that they could be none ot her
than t he Fai rweat her group, and the distance scal ed about 330 nil es.

The peaks were watched carefully for nearly 30 mnutes and
they gradual | y became sharper and nore distinct until the fading
twilight finally obliterated them The altitude of the hi ghest
peak as neasured by the sextant was 0° 07.

Under ordi nary circunstances, the nountains woul d have been
visible only 150 m | es, but because of some abnormal refraction,
we saw themat about twice their norrmal range of visibility.

E. R Lukens.

| hereby claimto have surveyed the area farthest away from
any land that has ever been surveyed in the Coast Survey:. Survey
of Erben Bank, 554 m | es southwest of the Parallones |sland, made
by the Ship GUDE in 1929.

E. T. Adans.
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| claimto be the first, and probably the only, user of
the longest leveling tripod on record. This tripod, with its |egs
fol ded together and with a precise |level nmounted on it, measured
exactly seven feet fromthe bottomof the tripod to the center of
the tel escope.

The tripod was specially nmade in the Instrument D vision
for ny use on first-order leveling, while | was engaged on that
class of work in South Dakota, in 1925, and after the Chief of the
D vi sion of Geodesy, while inspecting ny party, decided that the
extra long tripod | was then using was just a foot too short.

Chas. M Thonas.

VW ordinarily think of water tenperature as decreasing
with the depth. How about the condition shown bel ow? The sketch
was taken from"Physical Qceanography of the Qulf of Mine" by Dr.
H B. Bigelow and shows a tenperature profile running fromthe
eastern part of Georges Bank across the Eastern Channel, Browns
Bank and the Northern Channel for April 15 and 16, 1920. G her
profiles obtained during the same season of the year within the
Qi f of Maine proper show approxi mately the same surface tenpera-
ture, but at depths corresponding to the bottomtenperature here in-
di cated they show consi derably colder water. Dr. Bigelow states
that the hi gher tenperatures and the higher salinities found in the
Eastern Channel are evidences of an indraft of the warmer and
saltier ocean water into the Qulf of Mine.

F. S. Borden.
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W SE CRACKS
TOBE EXPECTED | N 1950 | F THE PROMOTI ON BI LL DOESN T PASS

The Commanding Cfficer orders the 3rd officer to clinb a snall
mountain for triangulation. The 3rd officer answers "Captain, |
can't clinb that hill to-day; it'stoo cloudy and when the sun is not
shining ny rheunatismis pretty bad".

R ttenburg

WLDER S SUBSTI TUTE FOR GCOLF.

Wl der's substitute for golf, as given inthe June bulletin, and
his prescription for Conmanding Oficers, Executive Oficers, etc., nay
have been a good thing in the ol den days, but not now They don't have
time. Wat they need is an invension which will give themthirty-six
hours in each day, or another needed invension which will permt them
to be in about three places at one tine.

Ch! for the good old days when a Commanding Offi cer was a person
awed and respected by all, who spent nost of his tine inretirement in
his cabin and let the others do the work.

Adans.

METHODS | LLUSTRATED

WHAT THE H— |
READ THAT LEFT
ANGLE AGAIN !

RUNNING SOUNDING
LINES ON RANGES

Reject the last line! End %ﬁeday,‘.‘"





